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YA Mechanical AFDL (ANSTS) 14.0

J m Nechanical APDL Product Launcher 14.0
3

r v v v v v w

v Uninsralllh‘[achanlcal AFDL Product Launcherl
N Workbench 14.0

K 1-4 “Mechanical APDL Product Launcher 14.0” K5

IR F I

&
B
'}
g




LS-DYNA
@ BRTAMRIAE

Y14 0: ANSYS Mechanical APDL Product Launcher [Profile: ##k La...

File Profles Options  Tools  Links  Help

Simulation Environment:

[anigvs | ~| Add-on Modules-
License: ELS'DYNA -DYN)
[AngvE La-DviA [~

f Custornizations fH\gh Performance
Preferences Computing Setup

‘Working Directory: ‘ H Browse

Jok Name: ‘ ‘ ‘ Browse..

| Run ‘ Cancel Run ‘ Froduct Help

1-5 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“Simulation Environment: ” JjHE 5 7. = A EbR, & “ANSYS”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % HH
“License: ” JyHE 5 I = fMAIEE AR, P “ANSYS LS-DYNA”,
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RAEFH .

(5) 1£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K"
“Job Name: ” J7HEN#i N “bar_impact”.

(6) H.if; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K4
“Run”, # “ANSYS Mechanical APDL Launcher Query” % (WKl 1-6).

INANSYS Mechanical APDL Launcher Query S|

Tab: File Managerment
Field: Wiarking Directory

The directory you selected (d:bar_impact) in the above-referenced field does
not exist. Do you wantto create it?

es Mo

1-6  “ANSYS Mechanical APDL Launcher Query” % Il
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(7) i “ANSYS Mechanical APDL Launcher Query” % I “Yes” %4, 5
ANSYS LS-NYNA #AESt i (HLE 1-7).,
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0| & | @ &) & ¥ E = & %] &
ANSYS Taolb. @|
save_oe| REsu 16| qurT| FoRRsREH

tsplplplpaepapla@|lel@

232z @ e |

Fick & merm item or enter an ANSYS Command (BEGIN) mata] type=] Teal=] csysal secna]

K 1-7 ANSYS LS-DYNA £efE S i

1.4.3 FEirfEs

1. B ERLIRAR

XYL NI ARSI LA, AT BT R AT BRI
B CRLFERI > B0 )5 U AR . 5 Biar s ), Frbon) “RAS 5 (1) 3L Y 24 10
FARNGHLIME - )

TR T, HAENH - TRUEF AR, WE 1-8 Fiow, 'L__.:
WIFT A St e, BB S A il — S T E A AR &R o Horr, X il

EFFIATERAT, Y RIE AR b, Z BiE Dy iR ek, sy M8 BRI
RIS LT, UL A e A % AR R R T LI RTES

2. RE®ETT

(1) Utility Menu>PlotCtrls>Style>Colors>Reverse Video, B[l ¥ i Utility 3¢ 5.+ )
“PlotCtrls”. PRI F A ) “Style”, “Colors”, “Reverse Video” (LK 1-9), F4
LA LT 540 A L 1-10),  DMEAE 5 SEEAF b S5 WA ALK

(2) Main Menu>Preprocessor>Element Type>Add/Edit/Delete, Bl ¥ Main 325K [
“Preprocessor 7, P K H.ifi “ Element Type”. “ Add/Edit/Delete ” ( LB 1-11), 5
“Element Types” & 11 (LK 1-12),

(3) i “Element Types” & IH ) “Add”, i “Library of Element Types” % [
(L 1-13),
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1ot PlthtrlslﬂurkFlanE Parameters Macro MemuCtrls Help
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|i| Pan Zoom Rotate

View Settings L
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g Symbols

|

Hidden Line Options
Size and Shape

Arnotation L

»

F.Dnt Controls Fdge Options

Windew Controls L

Erase Options Y| Contours L
Graphs g

R R Light Source
Device Options ...

Save Plot Ctrls
Restore Plot Cirle
Reset Flot Cirls

Multilegend Options
Floating Point Format

i Translucency v
Redirect Plots L T . »
exturing
Hard Copy 4
Background e

; .
painace EEET - Coli: i

Load Color Map
Save Color Map

Banded Contour Nap
Default Color Nap

Displacement Scaling
Capture Image

Vector Arrow Scaling
Restore Image

Write Netafile Y| Shell Normals
Solid Model Facets

Symmetry Expansion

Multi—Plot Controls
Multi-Window Layout

Best Quality Image L |

K 1-9  Utility 3% 8 2 JT

YNA Utilit
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Picked Entity Colors
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Component Colors

EC Colors

Graph Colors

Window Colors
Contour Colors
Banded Contour Colors
Status

Reset Colors

Eile Zelect List Plot Ploterls WarkPlane Parameters Nacro EepuCirls Help

Diele o sla e =5 =1 & | 5

ANSTS Toolbar ]
SAVE_[8| RESUN_DB| QUIT| POMRGRPH

ANSYS Nain Nenu @&

B Preferences

& Preprocessor

B Solution

& General Postproe

& TimeHist Postpre

& Drop Test

B ROE Tool

& Prob Design

E Eadiation Opt

B Seapion Editor
Finish
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[Pick 2 menu item or enter an ANSYS Command (BEGIN) [mat=1 Jrvpe=t

Izeal=1

lesys=0 | secn=l

B 1-10 ANSYS LS-DYNA #1E S

ANSYS Main Nenu &

E Preferences
B Preprocessor
B Element Type
B
E Switch Elem Type
B Add DOF
E Remove DOFs
EElem Tech Control
Real Constants
Naterial Props
Sections

Nodeling

Main 5. FF

K 1-11

M Element Types

X

Defined Element Tvpes:

[NONE DEFINED
Add. .. | Iptions. l Delete |
Close | Help |




%=1
Tk o (o)

(4) 7F “Library of Element Types” i I/ #2277 HEH HY Blbs # b i v “LS-DYNA
Explicit” GEHEH A0, A mES H PR RdES “3D Solid 1647,

(5) Higdi “Library of Element Types” % HFH ¢ “Apply” 24,

(6) ¥ “Library of Element Types” % H1H ) “OK” 4. XK “Element Types” %
Hrp o Cgeig iy 7M. (LK 1-14).,

I\Library of Element Types W Element Types b?|

Only structural element types are shown

Library of Element Types

ot Solved Defined Element Types:
VDE SOLID164
Type 2 SOLID164
Element type reference number Add. .. | ptions.. | Delete ‘

0K ‘ Apply | Cancel ‘ ol | Close Help

1-13  “Library of Element Types” & H K 1-14 “Element Types” % I
(7) i “Element Types” % I1H ) “Close” %4l .
3. EX#H
(1) k5 Main Menu>Preprocessor>Material Props>Material Models, H I “Define
Material Model Behavior” & @ (WL 1-15),

MDefine Material Model Behavior
Material Edit Favorite Help
aterial Models Defined Material Hodels Available

=] Favorites -
LS-DTNA

(Bl aterial Model Number 1

4 o] |y o

Kl 1-15 “Define Material Model Behavior” % [l
(2) Hds (R ANSYS10.0 A, iXHEFEZXND) “Define Material Model Behavior”

T AL HEH ) “LS-DYNA” S0, 4SR5 “Linear” {432, i “Elastic”
A, HJE R “Isotropic”, HEIL “Linear Isotropic Properties for...” % 1 (L& 1-16),

M Linear Isotropic Properties for ... @

Linear Isotropic NMaterial Properties for Material Mumber 1

DENS 1
EX
NUKT
oK | Cancel | Help ‘

¥ 1-16 “Linear Isotropic Properties for...” %Il
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(3) 7F “Linear Isotropic Properties for...” % 17 [ “DENS” JyHEALH N “7850”,
“EX” JTHEALB N “2.1el1”, “NUXY” JSHEALE AN 037, DL B4 AR oRF RS A
7850kg/m’, A% PRy 2.1x10" Pa (V7% 2.1el1 75 2.1x10"), JAFALL N 0.3,

(4) Hui5 “Linear Isotropic Properties for...” & I
“OK” F%HH .

Define Naterial DB (5) Hiil; “Define Material Model Behavior” 7 15 |
o | ctwed | vep | T hrsE i ff) “Material”, FEdF “New Model...”, H
I “Define Materi...” &0 (LK 1-17).

(6) Bt “Define Materi...” & 9] “OK” 24,

(7) i “Define Material Model Behavior” % 14714 7 HEF 1] “Isotropic” (§] FF
“Isotropic” %12 JE: i “Define Material Model Behavior” 7 I 74734 JyHE “LS-
DYNA” SCfF3, i “Linear” SCFR, FHd “Elastic” 3C44FJ¢), HIL “Linear Isotropic
Properties for...” & (WL 1-18).

(8) 7F “Linear Isotropic Properties for...” % 17 [ “DENS” JyHEALH N “7850”,
“EX” JFHEANE N “2.1e11”, “NUXY” JFHEALE A “0.37,

(9) ¥ “Linear Isotropic Properties for...” & I H ] “OK” %4,

(10) VL b T HAME 2%, P “Define Material Model Behavior” & L4 A
N5 RKHZE .

4. BIJLEE

(1) HKIRIEFE Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimensions,
HIL “Create Block by Dimensions” % 11 (WL 1-19),

ILinear Isotropic Properties for ... @

MDefine Materi. .. S|

1-17 “Define Materi...” % [l

i i . i i M Create Block by Dimensions

Linear Isotropic Material Properties for Naterial Number 1
[BLOCE] Create Block by Dimensions
¥1,¥2 ¥-coordinates l:”:l

DENS 1 1,¥2 Y-coords

NUEY ’7 21,22 Z-coordinates I:H:I

(04 | Apply ‘ Cancel ‘ Help ‘
ok | o | ke |
1-18 “Linear Isotropic Properties for...” % Il 4 1-19  “Create Block by Dimensions”

(2) 7F “Create Block by Dimensions” % 11 “X1, X2 X-coordinates” J& [ ] /7 HE P 4K
WEIN “—0.05", “07, fF “Y1, Y2 Y-coordinates” J& [fi [ J7 HE N 4K K g N “—0.01 "
“0.01”, 7£ “Z1, Z2 Z-coordinates” J& ¥ /7 HE KU “~0.017, “0.017,

(3) Hiii “Create Block by Dimensions” 7 HH [ “OK” %4l # A FIER 2T,
MR EDEE g (LA 1200, 3R EIEE D ARSI X, Yy Z 3877 ) .

(4) BBt A A AL TR ) “Isometric View” (ML 1-21), BRI M
SR BSOS LS AL W& 1-22 Fros . an s bR 4R 1 A8 (R A #1), H Ctrl+
SR ZCBE ] PR A B (BT B B “Crl” 8, CREFANG R I 4E BRI 22 8 9172 80
BUbR s TR B EURR I B L B AT T8 s ) Cel+ RlUbR A 8 ) U@ LT

IR F I



AN

VOLUME 3

JUN 10 2013
14:15:07
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K 1-20 FF A f2d
= AN

VOLUME S
JUN 10 2013
14:16:14

TYPE NUM

i 3]
o

‘ Isometric View

elejejajall

K121 LTRSS K122 A FPRIR

(5) HIRIEFE Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimensions,
HHL “Create Block by Dimensions” % I1 ( WLI& 1-23),

(6) 7E “Create Block by Dimensions” % 17" “X1, X2 X-coordinates” J& [H ) /7 HE P
YN “0.0017, “0.1017, {£ “Y1, Y2 Y-coordinates” Ji [fil f¥) J5 HE Py VKB AN “—0.017,
“0.01”, {¥ “Z1, Z2 Z-coordinates” J5 [ 1 /7 HE KU “~0.017, “0.017,

(7) Hiifi “Create Block by Dimensions” % HH [ “OK” #%4fl. #F B 8 24T,
IS H o (LB 1-24)



LS-DYNA
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M Create Block by Dimensions

[BLOCE] Create Block by Dimensions

¥1,X2 X-coordinates l:l l:l

Y¥1,¥2 V-coordinates I:l I:l

71,22 Z-coordinates l:l l:l
[0]i | Apply | Cancel | Help |

1-23  “Create Block by Dimensions” % Il

AN

JUN 10 2013
14:17:48

VOLUMES

TYPE NUM

K124 A, BFFRm

(8) Hiii “Modeling” (#£ “Main Menu” SZH. R[] “Preprocessor” L), IGE fE T
ANSYS Toolbar HISE P
| savE_pe| REs_oB| qurt| PowrcRPH| (9) M EAE S AL B T R4 “SAVE DB” %4
(LB 1-25) LRAESCAE. WA AR “SAVE_DB”, W] LLSG
—F “ANSYS Toolbar”,

K 1-25 TH%

144 XI9HBET

(1) #KR&EH Main Menu>Preprocessor>Meshing>MeshTool, #f i} “MeshTool” % H
(L 1-26).

(2) 7F “MeshTool” % FH#) “Element Attributes: ” R 7 HEHEHE “Global” (Hii;
SITHE G BB = AT RIERD), PRTZ e “Set” #2831 “Meshing Attributes” %
L 127D,

(3) 7£ “Meshing Attributes” % [ F#EATESE: 7 “[TYPE] Element type number” Ji5 [
fJ7HE T ESE “1 SOLID164”, 7F “[MAT] Material number” J5 i /7 HEHik$e “17. KRG
i “Meshing Attributes” % I H ) “OK” %4,

IR F I



"
ot

I (13)

(4) Bl “MeshTool” % T “Lines” JSHM “Set” %4, # W “Element Si...” &
O (LA 1-28),

IMeshing Attributes

Default Attributes for Neshing
[TYFE] Element type number -
MeshTool 1 SOLID164
(MAT]  Material number 1 -
Element Attributes:
[REAL] Real constant set mumber None defined -
Global :l Set [ES7S] FElement coordinate sys 0 -

7 Smai Size [SECMIM] Section number Nome defiped =

4

Fine [ Coarse
0K ‘ Cancel ‘ Help |
Size Contrals:
Global Set Clear
Areas i i
Set Clear K 1-27 “Meshing Attributes” H

Lines Set Clear

Py

Layer Set Clear * Pick " Tmpick
Keypts Set Cleat # Singls ( Beox

O Polygon (" circle

" Loop
Mesh: Yalumes -
Shaps: & Tet " Hes Count = O
. HMaximm = 24
e :\FIEB} o Minimum = 1

Line No. =

@ List of Items

Mesh Clear " Min, Max, Inc

|

Refine at | Elements hd
-DK Appl
Fiefine e

% Help Pick All Help

& 1-26 “MeshTool” % I & 1-28 “Element Si...” % 1

(5) Btk “Element Si...” & 091 “Pick All” #2401, #H “Element Sizes on Picked
Lines” % (WK 1-29),

[WElement Sizes on Picked Lines

[LESIZE] Flement sizes on picked lines
SIZE Element edge length

NDIV No. of element divisions

1l

(WDIV is used only if SIZE is blank or zero)
KYNDIV SIZE, NDIV can be changed Vv Yes

SPACE  Spacing ratio

Il

ANGSIZ Division arc (degrees)

( use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or =zerao)

0K ‘ Apply | Cancel | Help |

& 1-29 “Element Sizes on Picked Lines” %Il
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(6) 1 “Element Sizes on Picked Lines” % 1+ “SIZE Element edge lenghth” J5 [
ITTHEF A “0.0047, AR5 B & H I “OK” #4241 .

(7) HKi%EH Main Menu>Preprocessor>Meshing>MeshTool, 1 “MeshTool” %
(L 1-30).

(8) 1F “MeshTool” % I A “Mesh: 7 J5 I T HEHPIEFE “ Volumes”. M “Shape” J&
(R E L “Hex”,

(9) 1£ “MeshTool” & IO H', Fdh “Mesh” 4, #H “Mesh Volumes” % 11 (L
K 1-31D,  BUARGHRAE A n) b R A7k

MeshTool

Element Attributes:

Global h Set

[~ Smart Size
#e E EDBISEJ
Size Controls:

Global Set Clear
Aieas Set Clear
Lines Set Clear

=i

Layer Set Clear * pick ¢ Unpick
Keppts Set Clear Y
" Polygen (" gircle
~
Mesh: “olumes -
Shape (¥ Tet " Hex Sowns = 0
u = 2
& o ~ aximum
Minimum 1
l—_l Volu No. =
(* List of Ttems
esh Clear
" Min, Max, Inc
Refine at: |Elements - -_—
Fiefine M
Reset Cancel
Close Help ;
Pick All Help

K1 1-30 “MeshTool” ff 1 K 1-31 “Mesh Volumes” % Il

(10) # ARIRAE A AP, PdbrZcfl. A FREiasE . AR5 HRd “Mesh
Volumes” & HH ] “OK” 24l A FFCXIarsoc (LA 1-32),

(11) KR+ Utility Menu>Plot>Volumes, T~ A. B WAF (LK 1-33),

(12) KKk $E Main Menu>Preprocessor>Meshing>MeshTool, #fi “MeshTool” %
(LI 1-34),

(13) 1F “MeshTool” % LIH1[# “Element Attributes: ” A#bik#¢ “Global”, FEET1%ZITHE
JEI) “Set” #%4l, FH “Meshing Attributes” 7 1 (JLE 1-35),
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ELEMENT &

1-32 AMekasc

AN

Juw 10 2013
TYEE N 14:22:55

VOLUMES

K 1-33 A B H#F

(14) & “Meshing Attributes” % M~ FEATEFR:: E A “[TYPE] Element type
number” JSH I THEFER “2 SOLID164”, FAE “[Mat] Material number” Ji5 [H ) 7 HEH
R “27, SR Hd “Meshing Attributes” % 1 F) “OK” 44 o

(15) 7£ “MeshTool” % HH, M “Mesh” JGHITHEFESE “Volumes” (FRd+1%Z T HE G
HIEIS = A RIERD, FEM “Shape” JEMHIENEF L “Hex”,

(16) 7E “MeshTool” % L, Hii “Mesh” %4, 3 “Mesh Volumes” % I (L
Kl 1-36), EUbRDGhnRAe b 1) b 00 3 Sk

(17> ¥ BWFRARTE B AFRI s, AR5 s WbsZodd . B A B, ARG5S “Mesh
Volumes” & HH#) “OK” #%4l. B FM-#RI2 U HI0 LK 1-37).

IR F I
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Meshing Attributes

Default Attributes for NMeshing

MeshTool [TYPE] Element type number 1 SOLIDLGd w
. [MaT] Naterial mumber 1 -

Element Attributes:

[FFAL] Real constant set number None defined

I - I Set

Gkl ° [ESYS] Element coordinate sys 0 -

I~ Smart Size [SECNIN]  Sestion mmber Wome defined
| o]
Fine E Coarse
Size Conlrols: LK | (el | QHEhD
Global Set | Clear

Areas Set Cl . .
[&=]] [E=] K 1-35 “Meshing Attributes” % [
Lines Set | Clear
Copy | Flip
Layper Set | Clear
Feypts Set | Clear & gingle { Box

" Palygem (" gircle

€ Loop
Mesh: | Yolumes vl _—

Shape:  + Tel T Hex Coumt. = 0
. - Maximum =
£ bapoed € Swesp Miniman = 1

Volu No. =
3or 4 sided 'I -
@ List of Items

Mesh Clear " Min, Max, Inc
I

Refine at: | Elements 'I [ ——
] - Apply |
Close | Help | Pick A11 Help |

1-34  “MeshTool” % Il % 1-36 “Mesh Volumes” % I

ELEMENTS I\'N

JUN 10 2013
14:24:15

1-37 A, B PIAFERRI 3 4F # 0T




I (7)

(18) i AE A e b THATH) “SAVE_DB” #4Ml  yors tosloes
(L 1-38), RAEsc:. savE_pB| Resun_oB| quit| POWRGREH]

145 THEE 138 TH%

1. & Part

(1) KL F Main Menu>Preprocessor>LS-DYNA Options>Parts Options, #fiiHi “Parts
Data Written for LS-DYNA” % 1 (JLIE 1-39),

(2) {##%F “Parts Data Written for LS-DYNA” % OB IR BEAZ, B E DK
“OK” f%fll, %t “EDPART Command” % 1 (UL 1-40).

WYEDPART  Command (X
File
N Parts Data Written for LS-DYNA b4 .
The PART list has been created.
[EDPART] Part ID Options
——— LIST ALL SELECTED PARTS.
ption
*
Oemin allll pewEs PARTS FOR ANSYS LS-DYHA
" pdate parts I
© Add part USED: used in number of selected elements
" Delete part
PART MAT TYPE REAL USED
" List parts
1 1 1 1 325
08| toply | Cancel | Help | 2 2 2 1 625
1-39  “Parts Data Written for LS-DYNA” % [ K 1-40 “EDPART Command” %I

(3) Hii “EDPART Command” % A LA XS, RHZEH.

2. WEVIRE

(1) HIRIEFS: Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, 3t} “Input Velocity” %11 (UL 1-41),

WM Input Velocity X

[EDPV] Initial Velocity

Input velacity on part/assembly

Translational Velocity:

VX Global X-component
VT Global T-component

V¥Z Global Z-component

fngular Velocity (rad/sec):

OMEGAX Global X-component
OMEGAY Global Y-component

T 17 |

OMEGAZ Global Z-component

0K | Apply | Cancel | Help

1-41  “Input Velocity” % I

(2) 7F “Input Velocity” 1 “Input velocity on part/assembly” J& [fil 1) 5 HEHP & $E “17,
HAE “VX Global X-component” J5[H 7 HEF AN “57, SRJGHE “OK” %4
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3. EX R
(1) HIRIEF: Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact, 7.
Y “Contact Parameter Definitions” % 11 ( WLIE 1-42),

NContact Parameter Definitions X

[EDCGEN] LS-DYNA Explicit Contact Parameter Definitions
Contact Type ~
Nodes to Surface Automatiec (ASSC)
Swrface to Surf auto 2-D (ASS2D)
Single Surf (S8)
Eroding (ESS) ¥
uto Gen' 1 (AG)
Static Friction Coefficient D
Dynamic Friction Coefficient D
Esponential Decay Coefficient D
Viscous Friction Coefficient D
¥iscous Damping Coefficient D
Birth time for contact D
Death time for contact 10000000
BOXID1 Contact box D
BOKIDZ Target box D
ok | spply | Cancel | Help |

1-42  “Contact Parameter Definitions” % I

(2) £ “Contact Parameter Definitions” % [1/1f¢] “Contact Type” JFil (55— HEFIE
# “Single Surface”, 7F “Contact Type” JGiLIFI5E —/NITHEFIERE “ Automatic (ASSC)”,
(3) 7£ “Contact Parameter Definitions” & I F1[f] “Static Friction Coefficient” J5 i1 [ J5
HEAHIA “0.37,
(4) 4£ “Contact Parameter Definitions” % I17ff] “Dyna-
ANSTS Toolbar mic Friction Coefficient” J5iiff) JyHEN I “0.37, KRG
save, 0| REsim b quit| powReRPH| 7 TP “OK” 454
(5) B ER A A T H&T R “SAVE _DB” 44
(UL 1-43), fRAFSCLE.

K143 THA%

146 X&E

1. M=
(1) KXk F Main Menu>Preprocessor>Solution>Time Controls>Solution Time, # H
“Solution Time for LS-DYNA Explicit” % 1 (LK 1-44),

MSolution Time for LS-DYNA Explicit b 4
Solution Termination Time
[TINE] Terminate at Time: D

[0]4 Apply | Cancel ‘ Help

K 1-44  “Solution Time for LS-DYNA Explicit” % [




F1E
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(2) 7F “Solution Time for LS-DYNA Explicit” % 1 “[TIME] Terminate at Time: ” J5 i
T HER S “0.017, SRJ5 PR & i) “OK” 424

(3) K% FE Main Menu>Preprocessor>Solution>Output Controls>Output File Types, #
“Specify Output File Types for LS-D...” & 1 (JLKE 1-45),

W Specify Output File Types for LS-D... (%

[EDOPT] Specify output type for LS-DYNA

File options add -

Produce output for... ANSYS -
0K | Apply ‘ Cance1| Help ‘

1-45 “Specify Output File Types for LS-D...” %I

(4) 7 “Specify Output File Types for LS-D...” %I “File options” J& [l 1 /7 HEH % $&
“Add” CRRTEZITHE G RIS = A IERIEFE), FAE “Produce output for...” J&1HI 17 HEH &
# “LS-DYNA” CHReiZ 7o I BINL = M ERIES), AR5 iz b i “OK” 24,

(5) HIRIEFEE Main Menu>Preprocessor>Solution>Output Controls>File Output Freq>Number
of Steps, it “Specify File Output Frequency” % Il (JLIK 1-46).

M Specify File Output Frequency X

[EDRST] Specify Results File Output Interval:
Number of Output Steps
[EDHTINE] Specify Time-History Output Interval:
Humber of Output Steps 1000
[EDDUNP] Specify Restart Dump Output Interval:
Humber of Output Steps 1
0K ‘ Apply | Cancel ‘ Help

K4 1-46  “Specify File Output Frequency” % I

(6) 7E “Specify File Output Frequency” % " “[EDRST] Specify Results File Output
Interval : ” J5 10 1 77 HE 4 AN\ “507, T4 “[EDHTIME] Specify Time-History Output
Interval: ” SRR 7 HES A “507, SRJE Bahix i i) “OK” 444,

2. HERKXH
(1) K%L F Main Menu>Preprocessor>Solution>Write Jobname.k, #fiii “Input files to
be Written for LS-DYNA” % H (WL 1-47),

WM Input files to be Written for LS-DYNA X
[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSTS -

Write input files to... | ‘ Browse. .. ‘

[0]i | Apply ‘ Cancel | Help ‘

K 1-47 “Input files to be Written for LS-DYNA” % [
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(2) 7F “Input files to be Written for LS-DYNA” % 17 “Write results files for...” J5i

K7 HEFRIESRE “LS-DYNA”, FHid; “Write input files to...” ST “Browse...” %4, #
H “Write input files to...” 7 (WL 1-48),

Write input files to...

R D [ bar impact = £ B

RIS

THE - [ -] BT 6

FIFHEM @) [ e =1 HiH

1-48  “Write input files to...” & I

(3) {F “Write input files to...” & “3fF4 (ND:” JG T HEF %\ “bar_impact.
k”, SRJGH “URAE” $24l, ARJE IR F] “Input files to be Written for LS-DYNA” & 1 (L
Kl 1-49).

I Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... 1.5-DVYNA -

Write input files to... [parimpact. i | Browse... |
0K ‘ Apply ‘ Cancel ‘ Help ‘

K4 1-49  “Input files to be Written for LS-DYNA” % I

(4) #ii; “Input files to be Written for LS-DYNA” % It “OK” $%4H, i “EDWRITE
Command” % 0 (W& 1-50),

INEDWRITE Command E‘
File

%= ANSYS GLOBAL STATUS s

TITLE =
NUMBER OF ELEMENT TYPES = 2
958 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 958
1448 NODES CURRENTLY SELECTED. MAX NODE MUMBER = 1448
16 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 16
24 LINES CURRENTLY SELECTED. HAX LINE MUMBER = 24
12 AREAS CURRENTLY SELECTED. HAX AREA NUMBER = 12
2 UOLUMES CURRENILY SELECTED. MAX UOL. MUMBER = 2

UYrite ANSYS database as an Explicit Dynamics input file: har_inpact.k

3% NOTE 3 CP = 31.2083 TIME= 19:28:27
There are no TRANSLATIONAL or ROTATIONAL DISPLACEMENT boundary
conditions.

1-50 “EDWRITE Command” % -




F1E
B % (21)

(5) .7 “EDWRITE Command” 11 I i

—% ’ 3‘% Iﬂ i‘zﬁ I:I o e e RS & Save Geomtloads
(6) HLahd fF S 47 11 0 05, 5% P REA B4 o Foeeptnn.
I, HH “Exit from ANSYS” & H (WK 1-51), ¥ i = Ui Bzl
(7) #EH “Exit from ANSYS” % ' “Save Every- ok Concel | Help |
thing” i (0 HILAE, PR E P “OK” 424,
3. K@ 1-51 “Exit from ANSYS” % [

(1) FTJF “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” & H (.
Kl 1-52). HSHZ& LA C& T I, d it T RS iz s L v s Me by, Al
%A H R s ok WER AT ORI H o], nTRLH “IFiR” SEfrp i “ANSYS 14.07 3C
HEJ2 TR “Mechanical APDL Product Launcher 14.0” B3 FF (BTG ILEFR) .

A\ 14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** Last ANSYS Run ***] Hostname: PC-20120103BENE

File Profles Optons Tools Links Help

lysis Type:
Simulation Environment: +! Typical LS-DYNA Analysis
|Ls-DYNA Solver | ~| ) Implicit-to-Explicit Sequential Solution

.‘\ License: . Simple Restart Analysis

[AnSYS LS-DYNA | ~| L) Small Restart Analysis

) Full Restart Analysis
f Customization/ f
Preferences

Working Directory. |a:bar_impact ] | Browse...
Keyword Input File: [dbar_ _impactk | [ Browse.. [Eait
‘ | | Browse.
‘ Run | Cancal Run ‘ Product Help

1-52 “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” & I

(2) i “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % [+
“Simulation Environment: ” J5HE 5 (K837 = ML K bR, &+ “LS-DYNA Solver”,

(3) i “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % 1+
“License: ” JrHEJa (B =R EIbR, % “ANSYS LS-DYNA”,

(4) #f “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % 7K
“Working Directory: ” J7HEN¥i A “d:\bar_impact”,

(5) i “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % 1+
“Keyword Input File” J7HESS ¥ “Browse...” %41, #H “Select Keyword Input File” %

(WK 1-53),
s = I
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Select Keyword Input File [ @

HHEBEE D | 3 bar_inpact v O3 mE.

r [*1bar_impact. k

=/
e

M4
TS W v [FFo
EHHB @) [L5-DIFA Input Files (1) v [ mm_ |

1-53  “Select Keyword Input File” % I

(6) 7 “Select Keyword Input File” % 1714k %] “d:\bar_impact” H F/) “bar_impact.
k” 3o, F bR B S e el AT Hkdl.

(7) i “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” & ¥
“Run” #%4ll, #H BontHEARER “D:\Program Files\ANSYS Inc\v140\CommonFiles\...” %
UL 1-54),

218E ¢ 1 IYYHE-B3 dt 5. SYE-®Y urite diplot file V61813 14:37:46
2547 t 1.0997E-80 dt 5.41E-87 write diplet [ile BG-18-13 14:07:4°
2911 ¢ 1 ABRE-H3 At S 4A3E-87 urite diplet File BhARAT 142 4%
3272 ¢ 1.7995E-82 de 5.43E-87 write diplot file BE/18-13 14:37:4°
635 ¢ 2.00BRE-@3 dr 5.59E-87 write diplet [ile 86 187103 14:07:4°
A996 ¢ ZAYYVE-H3 At L VEE-07 write diplet File BEA1RA3 14237048
4357 ¢ 2.3998E-80 dt 5.43E-87 write dIiplot file BG 1813 14:37:48)
4718 ¢ Z.6000E-83 dv 5.43E-87 write diplot file B6-18-13 14:37:48)
SHEE ¢ 2. VS6A3E-B3 dt S A3E-87 Flush idfe buffers BEAIRA3 14:37048)
S87% ¢ 2.08B8E-8) dt 5.41E-87 write diplot file B6 1813 14:37:48)
S439 ¢ Z.9995F-03 dr S.P6E-@7 urite diplet File AEARAT 14237 48]
SEML © 3.1YYVE-H3 dt L. 5YE-87 urite diplat file BHAIRA1E 143799
g

K 1-54  BoritEEFER “D:\Program Files\ANSYS Inc\v140\CommonFiles\...” % I

(8) THE e, BRTHE N FER) “D:\Program Files\ANSYS Inc\v140\CommonFiles\...”
wWHN IR 1-55 SWoRm g, Bt bre bl nl O e H

1. BRRRE—
186G
12 apconds € B hours @ minutes 12 seconds?
CPI time por zone cyele = BH1 nanasecands
Clock time per zeme cycle= 687 nanoseconds

Hunber of CPU's 1

HLG used max ELE )

Start time B6/18/2013 14:37:45

End tine B6-18-2013 14:37:57

Elapsed time 12 seconds{ @ hours @ min. 12 sec.) for 18866 cycles
Hormal ternination B6-18-13 14:37:5

[ R, . . _

Kl 1-55 EgEw
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M54 B LS-PREPOST 3.2 I, F5%i7E ANSYS 14.0 122355 H 5%
THRENZIAE, I REAZKA . A T LLEAT R IHERAE T

(1) Xl “LS-PREPOST” K#x (WP 1-56) #TJF LS-PREPOST
JakbEEEs (LK 1-57).,

& 1-56 LS-PREPOST
S5 A EE LS FE FR

B RKASHT

LRIV BDDESSS V. Guwd TYEAODRYed » Xk s uFHesdO

| bastyle fade

Pispiay fronl view - 2V

1-57 LS-PREPOST R#efEAm (1)
(2) i B “F11” 4, 1)#: LS-PREPOSR ¥R R (MK 1-58). i LS-
PREPOST #p{EFLH L3 FHrsg i “Background”, 4435 “Plain”, e R0 548
HE .

111 (16:06) -32bit
File Eise. Jogele Packground fpplications gettings Help

HHEEHHHT
|

Blank

ponoooon

Titte | off | Tims | Trisd | fcole [unede | frin | bsos [ oo | Ao | 2 | +10 | e | eon | R Top | front | Right | Redw | dome
Wide | shod | Wiew | wie | Feat | Gge | Grid | Mesh | s poen | zout | g | cp | an |[EEY oottm| Dock | Lert | Avm | Reset |

- gyl e

1-58 LS-PREPOST [#ER T (2)

IR F I
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LS-DYNA

BRESHRTE

P4 1-63)., i “Fringe Component” % 1 A-M|[ “Stress”, .7 “Fringe Component”

(3) Hil¥/ER W2 LAMW File FHEH, fFHd “Open”, Hja i “LS-DYNA

f4LS-PrePost 3.2
File N

Import
Rezent

Save
Save As
Update

Print...

Novie...

Exit

Cerl+P
Curl#l

Ctrl+X

Save and Exit

(B
Toggle Background

Binary Plot Ctrl+B” (JLI& 1-59), #fH “Open File” % (LK 1-60),

Open File @
EEGE D [ oLaar2e =] £f Ev
1;5 [Ch1license
! = DIFLOT
eta) un2011(16:05) -32bit HRITOIE = DIPLOTOL
Help @ = D3PLOTOZ
= D3PLOTO3
&
Sy
Time Higtery File J
Command File Cirlec HEHE
.| Post.d File g!
Froject File Ctrl4] wRaE
Interface Force File -
IGEE File g
VDA File [l L4fRE
Nastran File
Nastrampeh File
Leplot File TEE W [ ] 17 @1
Others EEBB ) [Binary Flot (rdfalows, wd7thats, wintba v | it

1-59

FITF US4 R

/4 1-60 “Open File” & H

(4) M “Open File” % F]JF “d:\bar_impact” Hz R “d3plot” 0, 3K 1-61
P . EFrEoRT Al B BFARIEE.,

Eile

3.2 (Beta) 29Jun2011 (16:056)

Background Applications Settings Help

32bit D:\bar_imps

act\d3plot

LS-DYMNA user input
Tine = 0

Follow Spltw | Partcle
Ahsput. Trace Hat
Awo | uight no
SPlne | Settig | State
Range | Vedtor | Measr
Find | ident | asci
Foomp | History | Views
Appear | Color Model
Caoup Elank Sttt
1 2[afa]s[s[7]n

¥
hox

Tate | o | Tims | Trisd | Beokr |node| fron | tsos | toon | Acen | 0 | 410 | #x | Deon | top | oot | mioht | medw | tiome |
vude | shad | Yiew | We | Teot | tge | Grid | Mesh | shen | poen | st | g | cp | a8 |[TEH wottm| Dack | Left | Ann | Reset |
[soc Fest | Lot 52 B 1 [+ Loop = Tiwee:

| almlr]o[*|n] -

y; o Oe Bose.
B eished reading madel

K 1-61  HrfEFtm

(5) ¥ EArta7E Ay B M b, A Ctel B+ bR 228 ] DU SIS COtdzfE “Ctrl” A
B BT RS AR EE, RIS bR A Ctrl B+ bR B ) DGR B3 AT 4
J8G - Curl B+ Bl B m] LR AL
(6) o BB % H N i m) A () S 8 = M TR R e i R i gl o PR [ PR AR B))
I 1-62),
(7)) e E R A B “Feomp” %41, H L “Fringe Component” % 1 (),

IR F I
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Tk o (25)

"
|( Fcomp ) History Yiews

Appear Color Model

Group Blank SelPar

12|3|4|5|E|7|D
— Fringe Component ——————

x-stress

y-stress

z-stress
Ndv Ry-stress
yz-stress

Result zn-stress

plastic strain

Strain

5 i won mises stress
li=c N dev stress
Infin 2nd-prin dev stress

3rd-prin dey stress
Green Tresca {(max shear s
1st-principal stress
‘ Almans 2nd-principal stress

3rd-principal stress
S.Rate || maxinplane stress

— |« m|» || +]|mn

J Residu

min inplane stress

K 1-62  ShimEasc K 1-63 “Fcomp” %45 “Fringe Component” # Il

FA Y] “von mises stress”, A LUWEfEHIIFEH A B AN DR CY8R, XBHE
s, W 1-64).

3.2 (Beta) — 29Jun2011(1 )-32bit D:\bar impact\ddplot
File Eisc. Togele Background Applicaticns Settings

LS-DYMA user Input Follow | Splitw | Pertice ||
Time = 00095999 Dutpr | Trace |
Aniw Light L

Growg | blank

1 2|3|4|5|6|7|D
- Frirgn Compenert

M weskrews

stress [T reee

Ust-principal st
Almans mmaln:::
Sed-principal .
¥ SRale || max inplane stress
b} Resids min inplane stress
Ao |
Beam |

| Tk | o |tm|mad|m|unde|m|1m||.om|men| on | +10 | mx lm]m Top |M|W*|8:ed-|im| =
tude | shod | view | wine | reot | tdue | Grid | vesh | shrn | peen | zout | 7 | oo | an |[TEEY oot | Bock | ekt | wnim | Reset || ipior |

[Cleoc Frst 1 Last 52 me 1 [ Loan sF L | I 7
N Tarming
M | T
- a/m|[p o[+ " Soten 41 oo |
- 1 Frin %
o DO Do
v
-1 quest 0,140 0L 105 P50 0,004 7 0,97 T100; ~ o3
quest 0, 15000 -0L 1402 0,00 7R 0.9 7122 -
animate backward

Bl 1-64  FefEAm

1.5 Ih&

AREFLENA T LS-DYNA IZhfgE, LLAJH LS-DYNA HEATTEL 2D IR, 1.4 A5
MIATIG B A e A B, B TR RTAREE . KA. JaALEE, FoR T
A T R o W15 U RENE S LRSI P se ], DL AT




S%YNA BIRTHHFRHGE |

F28 EiIJLRE

AENGE] ANSYS LS-DYNA I3t AL 3R B (0530, TRAN 4R Tl # IR 0
R B TR (A ABARAL R IT IR S A /R IB 55, B v AT gl S O |
PRI . AR 8 LA, BT U 213 WISl 3 BT B
Mo LB 3 gy T e B BOR MR IR, AI5EE AT DU RA NS o IR T VRN IR R
T, B AT LAIRT R Sk 75 AR 8 iy K A 7o

L ERAR
N ARG 5 N A RIEF A SRR AR AR
N BT AT R Bt AR N AR A5




2.1 LS-DYNA #&#I 4

LS-DYNA 3t fF iy I B BB =2 ST | ARGEAR RN TR o SRR
BT — AR 30T, i i AR ) BARSE . BRGS0 i BE R 1, v
EANTE W SE . TR R, AT AR R AT DU A KR T S (] R R T
TOHTREERR O, ek, B Ay R PSS, (] O R ANE ]
DA A R TS ), i HL AT DA A R KA it o

211 SRHER

SRR R JCSI S W AR T AR RIS, 50— PRt AT 52 I3 20 M S i ar—
AL Tl (1 P ARAH ) (R4 5 AR 2R o SIEAACHSE R g K PR 2 b A T A BB {8 3 it o 249 2R 2%
il FEBCEA, [N B SR % AR T S N AR DT A SR A7 AN 5
7 ARSI, 20 ARG (K v S ] 2 T A

AT S AR R N A 50T R B e A o bR, SR AN ER PO i i . 2R
B EAT— AN INIGT, AN N ST S HE 2 Y RIS R, R AN RE M
(Kro DG, ESE/NMGO o ) JLPIC RN, PR R R B TN TR 4 2
I3 TG B KA

2.1.2 IREER

e ] AR B SR . X IR RIS 5E,  WUORAR T S A e, ANERRIL, 1
HAFS RSN, ORI e R, — Uil v i o x-S B il A, SRR AR T AR
TR YA A R R S o

LS-DYNA & ] IR OR R T K o AR e A (R TR R AR e =, a2 Bt
W5 — 1 E AR TR ) — M, g — 2 )R AR A2 1) 53— {0l

21.3 HiiRE

FCAM ALY 32 B RO o B O R ANE AT DL Y SE B A P AR B, 3 KRR AE T
SRS VR i, T ERAR R 5 SR R AR AT R 2% = 4R IR K 90 3 S AR, RN AEAR 22 52
o I ] PR B TR TR AT AN TRV T o SRR — et s . BHJE . #F. 48, %t &
Fini~ RS

22 KERBEIL

R AR ) JC R A AE 5 . £R0 T AR X HLAG GBS . SSBE St S A T AT
B, WEB PN S TR TH S . — Ef e T SR st nT DL (b A a2 BRI T .
L) Al 2 ANoeis, HABS%A (=01, 02, 0), (0.2, 0.2, 0)., HIE{ELE

IR F I
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®LS-DYNA
@ BRTAMRITE ®

T,

(1) 4TFF ANSYS LS-DYNA #4F S i ;

(2) MR+ Utility Menu>PlotCtrols>Style>Colors>Reverse Video, K15 5048 4 {4,

(3) MK IIEFF Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active Plane, 3
H “Create Keypoints in Active Coordinate System” % -1 ( WL 2-1);

(4) 7F “Create Keypoints in Active Coordinate System” % 11 [] “X, Y, Z Location in
active CS” JG I =N HEHFAR I “—0.17, “0.27, “07;

(5) i “Create Keypoints in Active Coordinate System” & H /1) “Apply” #%4,
K “Create Keypoints in Active Coordinate System” % [ ;

(6) 7F “Create Keypoints in Active Coordinate System” % 1] “X, Y, Z Location in
active CS” J5 I =N HEHAKIIEA “0.27, €027, “07, FRHl; “OK” $%HI X H % 1

(7 BTSN S s A S (L] 2-2).

1 2
N Create Keypoints in Active Coordinate System |5|
[E] Create Keypoints in Active Coordinate System
NPT Keypoint number
¥, ¥,Z Location in active CS | H H |
fuiid | Apply ‘ Cancel ‘ Help | IZ_X
P4 2-1 “Create Keypoints in Active Coordinate System” % Il B 2-2 PSS

2.3 LHNEEIL

LS-DYNA HAfi FIGEREAY | MR SR IS A 75 2 2o B, n DU R QB RO AE %
2B

(6] G 3 SRR Z B

(1) fKIKEF: Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active Plane, 3
“Create Keypoints in Active Coordinate System” % I .

(2) 7F “Create Keypoints in Active Coordinate System” % [1H ] “X, Y, Z Location in
active CS” JG =" HEHAKIRIAN “0.17, “07, “0”,

(3) i “Create Keypoints in Active Coordinate System” % F 91 “Apply” #%4l,
K “Create Keypoints in Active Coordinate System” % [,

(4) 7F “Create Keypoints in Active Coordinate System” % [IH ] “X, Y, Z Location in
active CS” JE ="M HEHAKIRIAN “0.27, “07, “0”,

(5) i “Create Keypoints in Active Coordinate System” % FH[1] “Apply” ¥4,
K “Create Keypoints in Active Coordinate System” % [,

(6) 7F “Create Keypoints in Active Coordinate System” % [1H [ “X, Y, Z Location in

active CS” J5 [ = ANJTHEH KA “0.27, “0.17, “0”,

IR F I
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(7) i “Create Keypoints in Active Coordinate System” 7 H /1) “Apply” #%4l,
K “Create Keypoints in Active Coordinate System” % [,

(8) 7F “Create Keypoints in Active Coordinate System” % IIH1 ] “X, Y, Z Location in
active CS” JG i) =AM HEFAR I “0.37, “0.17, “07,

(9) ¥l “Create Keypoints in Active Coordinate System” % I [f] “OK” %4, K
FEIAZ R 4 A s (LKL 2-3),

Kl 2-3 4 ARBEA
(10) H#IkI%EFE Preprocessor>Modeling>Create>Lines>Straight Line, #fitl} “Create Str...”
&I (LK 2-4),
(1) A RARK IR B 1L SR 20 QM 2. OCHES 3. RBES 3. BN
4, Huifi “Create Str...” & HH) “OK” 4241, AEk 3 FANERHLE (WE 2-5),

Create Str...

* pick " Unpick

¥ 1

] 2-4 “Create Str...” % Kl 2-5 —4&KHLZE

24 MWBYEIL
L.

(1) Apl—A 180° Wk . IR IR0 0.1, AME 42K 0.2,
(1) HeYki%FE Main Menu>Preprocessor>Modeling>Create>Areas>Circle>By Dimensions, it}

IR F I
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“Circular Area by Dimensions” % I ( W& 2-6).

(2) 7E#HAY “Circular Area by Dimensions” 7 LI 4 ANJ7HEH i B3R 4Kk A
“0.27. “0.17. “0” “1807, EAMKIKE AN AR WIAEAR. BIME. K ME. &
Ja i “OK” %4,

(3) EJEA L 180° B M (WLE 2-7),

N Circular Area by Dimensions ‘X|

[FCIRC] Circular Area by Dimensions

RAD1 Outer radius l:l

RADZ Optional inner radius |:|

THETAL Starting angle (degrees) D

THETAZ Fnding angle (degrees) 360]

0K | Apply ‘ Cancel ‘ Help |
DS
2-6 “Circular Area by Dimensions” % Il 2-7

LY ARk—N KR 0.2, %k 0.1 .

(1) HKIKiEF Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimens-
ions, M “Create Rectangle by Dimensions” % -1 ( WLFH 2-8),

(2) 7E#H A “Create Rectangle by Dimensions” % 17 “X1, X2 X-coordinates” J5 i
BT AT HEFP R AN “0.57, “0.77, FE “Y1, Y2 Y-coordinates” J [l Ff]PH AN 75 HE AR YK
N €037, “0.47, Fifi “OK” 4.

(3) BRI — B (WK 2-9).

[RECTNG] Create Rectangle by Dimensions
¥1,¥2 ¥-coordinates l:l I:I
T1,Y2 Y-coordinates |:| l:l
04 ‘ Apply ‘ Cancel ‘ Help ‘
2-8 “Create Rectangle by Dimensions” 7 || 29 ERNHEHIE

CH1] A 0.2, %k 0.1 BRI . 2RI — 410 5Pk 45° .

(1) Y% Utility Menu>WorkPlane>Offset WP by Increments..., 3t} “Offset WP”
& (I 2-10);

(2) 1F “Offset WP” # I “XY, YZ, ZX Angles” R JTHETHIA “45, 0, 07
GERGITPRPAE SHZ AR AR TIEARFR R TAEARbR R WZ B
CIEX) WZ S8 Sk 3215 s 517 1)) #3) 45°

(3) HIRI%EF: Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimens-
ions, ! “Create Rectangle by Dimensions” % I,

(4) 7F “Create Rectangle by Dimensions” % 17" “X1. X2 X-coordinates” /i [ i) 54>
TFREFR N “07, “02”, 7F “Y1. Y2 Y-coordinates” J [fil ) #§ 4™ 7 HE H1 4K v iy A

“0”, “0‘1”’ %E$$ “OK” E%ﬂo
IR F I



F2E

eV Rk Eid) @

(5) KA I AL LK 2-10. B N R. Hrblieks 7 45°
MALRR 20 TAEAARR R CARFREIT WXL WY, WZ o), RIEF M4 AR R A FRE
H X\ Y. ZE7D,

Snaps

GlobalX= 0
Y= 0
Z= 0

T e |
v | o 5

=%

K 2-10 “Offset WP” % Il 2-11 AT

(6) Y%k F Utility Menu>WorkPlane>Align with>Global Cartesian, ¥ TAFAAPR R 54
JR AR RE A

_s!}‘}
S ERA - T

£ B 47 % (Global Cartesian, =AN43h4531A X, Y. Z) —ANgxTeg it
TAEAAF % (WorkPlane, =AN4h4514 WX, WY. WZ) 2 & 5 A i{E A o9 & AR
Foo ZMBEMANTEREAREA —RABENER, TALED TELFZGENA
B BRERtEel LR R 540 LIFRETA,

2.5 {KEVEEIL

ANSYS LS-DYNA #4725 WA, iR, AR, BRIKSE, FIizs
P 7 AR (R 3N TV
LY gy — ATk, K58 &R 0.4%0.2%0.1,

IR F I
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(1) HPi%EH Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimensions,
#H “Create Block by Dimensions” % 1 (UL 2-12),

(2) 7F “Create Block by Dimensions” % 1 “X1, X2, X-coordinates” J& [fil )P4 J7
HEF 7> HHA “0”, “0.4”, £ “Y1, Y2, Y-coordinates” J&ifi i/ HE 734 A “07,
“0.17, #£ “Z1, Z2, Z-coordinates” JmiIfi M NJSHER 73 Al 07, “0.27, LA EFR7skn
AN T KIS B AAARE . Bl “OK” #58H AE KT 1A

(3) M Cul+brZest B s, M Cul+ bs A B, bR s . e
e FE AL W 2-13 o

INCreate Block by Dimensions

[BLOCE] Create Block by Dimensions

¥1,¥2 ¥-coordinates l:l I:I
T1,¥2 Y-coordinates l:l I:l
21,22 Z-coordinates l:l I:l
(04 | Apply | Cancel | Help |
2-12 “Create Block by Dimensions” & H 2-13 KIjtk

(4) HIRIEFE Utility Menu>Plot>Lines, a7 AL (ILE 2-14),

(5) #¥kizkF Utility Menu>Plot>Keypoints, {7~ 544 [ 8k 15

(6) HIRiEFE Utility Menu>PlotCtrls>Numbering..., 3 “Plot Numbering Controls” %
UL 2-15), M iZE ) “KP Keypoint numbers” Ji I BEHE . BRERAER H B2 0 T
BRI AU g S GEP AR IS v DU R B, T RS0 R g5 ) .

\Plot Numbering Controls

[/PMM] Plot Mumbering Comtrols
T EP Keypoint numbers ¥ On
% LIE Line nurbers I ogf
AREA  Area mumbers I~ Off
VOLU  Volume numbers I off
NCDE  Node mumbers I off
Elem / Attrib mmbering [ mmbering =]
TABN Table Names I off
SVAL Mumeric contour walues I off
[/iM]  HNumbering showm with IW
[/REFLOT] Replot upon OE/ipply? Replot -
0K | Apply | Cancel | Help |
& 2-14  KITAHI & 2-15  “Plot Numbering Controls” % Il

(7) i “Plot Numbering Controls” % 17 ) “OK” #2247~ A 7 AR S8 3 i 2
(LKl 2-16).

(8) Mk ¥kik$¢ Utility Menu>Plot>Volume, T 7~ K714
1Y @ —AAE800 0.1 Bk,

IR F I
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K 2-16 KI5 Rk 5

(1) HKIGEF Main Menu>Preprocessor>Modeling>Create>
Volumes>Sphere>Solid Sphere, 3 “Solid Sphere” % .

(2) {E “Solid Sphere” i I H ) =N J7 HE b Hly 1 3 R 4K
PN “07, “070 “0.17 ZIMAFIRBRLE] X bRl 0, Y
ArFRt N 0, HEAEh 0.1, il “OK” 24

(3) ARSI IRk, H Ctrl+ BUbs A7 B S0 o 1
JE AL (LK 2-17)

[HY s —AKCh 0.2 O EifE, HowEEeh
0.05, AR 424 0.1, € 2-17  Efk

(1) HKIIEF Main Menu>Preprocessor>Modeling>Create>Volumes>Cylinder>By Dimen-
sions, i “Create Cylinder by Dimensions” % Il ( WLF4 2-18).

(2) 7F “Create Cylinder by Dimensions” % 1 “Outer radius” J5 )7 HEF A “0.17,
1E “Optional inner radius” J& ) J7HEFHIA “0.05”7, 7F “Z-coordinates” J& IS T HE A1 A
ZeBA G RN 07 “0.27 HARBCERAFAAL, Hali “OK” %4

(3) V&I i b B A e iy 5 A A, Bl 4 T A A ] TR 4% B “ Isometric
View” 8 CHLIE 2-19), 43 B0 EAEA KA, Rl T R4 B “Fit View” %
B, 49 2P ) AR o B CHLIE 2-200

—— [sometric View

i

INCreate Cylinder by Dimensions

2lefa=|e

[CYLIND] Create Cylinder by Dimensions
RADL  Outer radius l:l
RADZ Optional inner radius I:I
21,72  Z-coordinates E”:l
THETAL Starting ansle (degrees) El
THETAZ Ending angle (degress) @
( — Fit View
[0]:4 | Apply | Cancel | Help |
€ 2-18 “Create Cylinder by Dimensions” % Il 2-19 METH4%
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K 2-20 A0 EFEA

2.6 1HELEIHHIBR

YT B OB N, W S BRI B 2 MBR IGBIRLG Sy DO AR ., T, £
R MBR—ANBEBLIN T DU B 5 RSB S T e 28, Qo I o A A8E 28 [ IO ok
(ROTH SN OCHE s ) DUUMBR AN |2 R A Y 1T DR B S R B2, Gt ) ok A A8 28 1 )
TR ARBE R R TT . B IART DGR R o 1T LUAABE R S 4511 A 28 I B B 284 1) 5 %

[E1T MER—ANLKR 0.1 I IE R AL RN E L%

(1) HRIEH Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimen-
sions, il “Create Block by Dimensions” %Il (JLI& 2-21),

(2) 7F “Create Block by Dimensions” % 17" “X1, X2 X-coordinates” J& i AN 5 HE
AR BTN “07, “0.17, £E “Y1, Y2 Y-coordinates” J& il fK IS J7 HE K UGN “07
“0.17, £ “Z1, Z2 Z-coordinates” JGiAPHA T HEF KB “07, “0.17, ®ii “OK”
FEA AR S T R

(3) HI Ctrl+Blbr A B et d (LA 2-22).

M Create Block by Dimensions

[BLOCKE] Create Block by Dimensions

¥1,¥2 ¥-coordinates l:l l:l
¥1,Y2 Y-coordinates l:l l:l
Z1,22 Z-coordinates |:| l:l
(0] 4 | Apply | Cancel | Help |
{ 2-21 “Create Block by Dimensions” % [ K 2-22 EHE

IR F I
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(4) HKIGEF Main Menu>Preprocessor>Modeling>Delete>

Delete Vol. ..

Volume and Below (Volume and Below F < HEMBRAR W MBS i mapien

FETEICE), i “Delete Vol...” &I (WK 2-23), ;:Tin (‘::l
(5) HIBFR 2B s IE 74, B R AR Bits, m s £ icer

“Delete Vol...” % LIy “OK” 4. [BJE S o () 1F J7 44 pone 7

RN vorato. =
(6) fkxik# Utility Menu>Plot>Areas, K H LGl P

B R . € ttin, Hax, T
(7) HEFE Utility Menu>Plot>Lines, KJE% HF 115 ]

LB SR, B N gOTRE DA . e
(1] BB MEKD 0.1 IR, (B =

% E R ETE Tt %= .
(1) MKIKIEF Main Menu>Preprocessor>Modeling>Create>
. . \ « . & 2-23  “Delete Vol...” % M
Volumes>Block>By Dimensions, #f it} “Create Block by Dimen-
sions” T .

Pick 211 Help |

(2) 7F “Create Block by Dimensions” % 11 “X1, X2 X-coordinates” )& 4K AN J7HE
BN “07, “0.17; £E “Y1, Y2 Y-coordinates” J&iZi [P AN J HE M BN “07
“0.17; #£ “Z1, 72 Z-coordinates” JaiZ A I HEH KRB “07 €0.17, iy “OK”
FERH A B E T R

(3) M Ctrl+bn A B BE AL, H SR T B L I, S 18] 7o A B i A A28
K 2-24 Fli7Ns

(4) k£ Main Menu>Preprocessor>Modeling>Delete>Volume Only (AN “Below”,
Fom MR TTR MR FRIETEICER), it “Delete Vol...” & 11 (WLE] 2-25),

Delete Vol...

& pick " Umpick

i+ Single {~ Box

" Polygon (" Circle
[ Loop

Count
Maximuam

Minimuam

Wolu No.

(* List of Items

" Min, Max, Inc

|

Reset Cancel

Pick All Help |

[® 2-25 “Delete Vol...” % [

0K Apply |

il

2-24 IEJitk
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(5) HRUbR A8 B IE 74, IE 7R AR B, FRH i “Delete Vol...” & H 1K)
“OK” F4H, WE&JE o ) IE J7 AR 2%

(6) MKIGEFE Utility Menu>Plot>Areas, PJEE L B BLHIA A (WL 2-26).

(7) HKIRiE#HE Utility Menu>Plot>Lines, [EJE& L HELIE D7 (4306 R kil (LK 2-27).

-7

\

P 2-26 IR Kl 2-27 EJRRIL

(8) K IKIEF Utility Menu>Plot>Volumes, KB 1 TEABI EIR, Wi B AR gk
TR AT 2 ¥ B o0 3 AR AMIBR -
Tl 2 ORI R 2R 0L

27 HTE EEE

ANSYS LS-DYNA #ik BARZ T — 2% IR o8, (BRI R B 22 BRI 7
BB ATV 0T IRAR IR E a2 ik v LU B R 21 BT i @i it (i 3 R
TR OCHE AU, BRERELER AN, S AR bedn, B —ANVURHE, nTRUE R E
PIPYANTI R, P B PUAN T, 55 J I DY A A B — A

(611 g —ANEA AT =AM EMALS 50 03, 04,

(1) #KK%EFE Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS, #f i
“Create Keypoints in Active Coordinate System” % 1 (WL 2-28). £ “X, Y, Z Location in
active CS” JEIHIIM =/ NTHEHR RGN “07, “07, “0”, i “Apply” (Fiih “Apply” 52
PAT— R4, FHIHECRIE 1, ¥y “OK” &4, AT ar S EAN T3 H ORI
FD A R — AN B S, TR “Create Keypoints in Active Coordinate System” i [,

(2) 4ks4r “X, Y, Z Location in active CS” JGH K =N T AEFAR BN “0.37, “07.
“07, iy “Apply” FHIAE RS AN S, KGR “Create Keypoints in Active Coordinate
System” % [,

(3) gk&E4F “X, Y, Z Location in active CS” J5HI [ =D ITHEFAK KA “07. “0.47.
“07, iy “OK” HZHIAE R =R . AR A ERERIEE D (LK 2-29), 7E
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N Create Keypoints in Active Coordinate System %

[E] Create Eeypoints in Active Coordinate System
NPT Keypoint number

% 7,2 Location in active CS | H || ‘

[0):4 ‘ Apply | Cancel ‘ Help |

E_= =

E 2-28 “Create Keypoints in Active Coordinate System” % 1 K 2-29  JCHEES

(4) MRk FE Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>Through KPs,
#iH “Create Are...” %1 (UL 2-30),

(5) HRUbRZE sk e e s 1. 20 3, ARG “Create Are...” & HH ) “OK”
Y, AR A LB 2-31),

% pick " Unpick
o i

o -

-

Count = 0
Maximuam = 3
Minimum = 3

HeyP No. =

% List of Items

" Min, Max, Inc

|

[1):4 Apply

Reset Cancel

= L \ 2

2-30 “Create Are...” & H B 2-31 A= sam
[F1T 2 —ANDURHE
(1) HIRIEHF: Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS, 3
“Create Keypoints in Active Coordinate System” % [1. fF “X, Y, Z Location in active CS”
S T = AT AR AN €07, “07, “07, ki “Apply” F& AR — AN o0k s, FHK
# Y “Create Keypoints in Active Coordinate System” % [,
(2) k44 “X, Y, Z Location in active CS” J5 Ml =7 HEFAK G A “0.17, “07.

“07, Hdy “Apply” FHIA R AN REE S, FRRGRH “Create Keypoints in Active Coordi-
nate System” & I .

il

(3) 4k&/r “X, Y, Z Location in active CS” JGHI K =N FAEFAR I “07. “0.17.

“07, ¥ “Apply” FHAE RS =N OEES, PR “Create Keypoints in Active Coordi-
nate System” % I .

(4) 4ks7r “X, Y, Z Location in active CS” JG M =N JTHEF KB “0”. “07.
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“0.17, Fih “OK” 241 A ReaR DU B R

(5) i e At AL T R4 B “Isometric View” #24H (JHLKE 2-32), KALIEN
I (HLE 2-33).

(6) Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>Through KPs, #f
“Create Are...” &I,

(7)) MR Blbn i B 1. 20 3, Hiili “Create Are...” L) “Apply” %414 HEE

—AMf .

(8) R ] Blhnii B 1. 2. 4, Hii “Create Are...” L) “Apply” %414 HEE
AN

(9) R Blpn i ocB s 1. 3. 4, i “Create Are...” /) “Apply” %414 HEE
=AM

(10) 4ReH b oc s 2. 3. 4, Hiy “Create Are...” L) “OK” %4 E RS
LRI

(D) H Ctrl+ bR A s e sh A, 528 —AME T AR AA, @ik, R

(12) #Ia%$E Utility Menu>Plot>Areas, 314 2 [ 1 5557 HH IR .

(13) HKIR%ES: Main Menu>Preprocessor> Modeling>Create>Volumes>Arbitrary>By Areas, it
H “Volume by Areas” % 11 (WL 2-34).

C(14) HBbR 22 B8 — B WA A2 S DU AN TR, RS i “ Create Vol...” % H BT
“OK” A pifh

.
Create Volume by Areas

* pick (" Unpick

@ single ( Bex

" Polygon (" circle
{" Loop
o

Count

Maximum 1

] Minimum

Area No.

¥ List of Items

" Min, Max, Inc

|
) |
@)@__’Isometric View | ’—
|
' B
Izometric View‘ ;&X | — M
Nl _zeses | _cancer |
B : 2 [ [ e |
lg] 2-32 %IJLI/E;% 2-33 9‘%%@){{(‘ 2_34 “ Create VOlume by Areas - ’f;_‘:' D

2.8 HLEITE®E

A1 BB N AR S A A, IR, AR, f e AR RO . R BT
M d R Ak KOSy R, W . betn, A B T 0RO AR

IR F I
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T, ATRLEMBRAATCE, FEINER AR AT T,

[H1Y s —A BT KT B B TR iR,

(1) HIRI%EHFE Main Menu>Preprocessor>Modeling>Volumes>Block>By Dimensions, #f
“Create Block by Dimensions” # [T ( JLI&] 2-35),

(2) 7F “Create Block By Dimensions” % I+ “X1, X2 X-coordinates” i [HPH-/N 7 HEH K
WHIN “0”. “17; fE “Y1, Y2 Y-coordinates” Ji [fil (A7 HEHF AR IR “07, “0.5”; 7E
“Z1, Z2Z-coordinates” JEIHIMANJFHEKIAA “07, “0.57, Fidi “OK” 4814 ek Ir 4.

I Create Block by Dimensions

[BLOCE] Create Block by Dimensions 12 2 N
¥L,X2 ¥-coordinates L] (= Isometric View
¥1,¥2 Y-coordinates l:“:l
71,72 2-coordinates C L] EE
ok | Apply | Cancel | Help | EI
8]
g 2-35 “Create Block by Dimensions” % Il 2-36 METH%K

(3) i e AtiA AL T R4 LR “Isometric View” #2481 (MK 2-36), KALIE
S E - CLE 2-37),

(4) HIREF Main Menu>Preprocessor>Modeling>Delete>Volume Only, i} “Delete
Vol...” &1, M WbsZcs i Kk, S5 % “Delete Vol...” %1 B “OK” %41,
1$$%i/ﬁﬁio

(5) MK FE Utility Menu>Plot>Areas, [HIF A IR,

(6) HIKIEH Main Menu>Preprocessor>Modeling>Delete>Areas Only, 3t “Delete

Are...” BH (ULIE 2-38), JHBUPR B B IO MR 38T, AR5 Bl “Delete Are...” &
IIIEF‘E‘J “OK” 4, E3mIT I G 1 .

& pick " Tmpick

f* Single { Box

" Polygon i ci
" Loop

role

Count a
Maximun

Minimam

Area No.

* List of Items

(" Min, Max, Inc

|

Apply
Reset Cancel
Pick A1l Help

2-37 Kk & 2-38 “Delete Are...” %[
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29 E#HSHI;

A FH A2 ) iy 4w LA 5 (50 i A i o S (AR A FH RS Bl iy 2 ] DA {5 b A) 265 A 7R P A o
PEXRFR. SHlar2nl LI f . 2. 1. K55,

(6] AR A0 0.1 R 1T

(1) #KKI%EFE Main Menu>Preprocessor>Modeling>Create>Areas>Circle>Solid Circle,
ti “Solid Circle...” % IH. 7E “WP X” JFHIJTHEPHIA “0”, 7E “WPY” JFHTTHERHIA
“07, {F “Radius” JEIIHERHIN “0.17, i “OK” $Z4l A m—ANE (LB 2-39),

(2) KIS Main Menu>Preprocessor>Copy>Areas, 3t} “Copy Areas” %1 (UK 2-40),

Copy Areas

% Pick " Unpick

+ Single " Box

" Polygon (" Circle

" Loop

Count a
Maximam 1
Minimam 1
Area HNo

 List of Items

" Min, Max, Inc

|

0K Apply
Reset Cancel
Pick All Help

K 2-39 {4 2-40 “Copy Areas” & I
(3) HEbrZes s BB AR, 285 8 “Copy Areas” & ] “OK” $il
B — “Copy Areas” %I (UL 2-41). 7Ei%E 1K) “DX X-offset in active CS” J5 K7
FEFREIAN “0.27, Bl OK FHl A s — AN (L 2-42), 5250 Az B [ AR T e p 1 [
WX BT R E T 0.2,

Al

NCopy Areas ‘x‘

[AGEN] Copy Areas

ITIME  Number of copies -
- including original

DX ¥-offset in active CS |:|

DY T-offset in active CS |:|

Dz Z-offset in active CS I:l

KINC Keypoint increment I:l

NOELEN Items to be copied Areas and mesh
ok | Aoply | Cancel | Help |

K 2-41 5—A> “Copy Areas” % I K 2-42 AR

IR F I
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(4) Pl R A LA T 4K “SAVE DB %4l (LK 2-43), {17 3C4F-

(5) HIREFE Main Menu>Preprocessor>Move/Modify>Areas>Areas, #H “Move Areas”
W (A 2-43). H bR Zc g s B rp A [, SR 5 B “OK” $2 A5 th 5y —F
“Move Areas” %1 (JLKE 2-44),

(6) 15— “Move Areas” T I 1th “DY Y-offset in active CS” JGIRITAETHIAN “0.27,
By “OK” 4%, AR RS T €027 (MKl 2-45),

[AGEN] Move Areas
T — DX f-offeet in active C5 :
i Y-offset in active C5 1
* pick (" Unpick bz Z-offeet in active CS
@ Single ( Box Ok | apply | Cancel | Help |
" Polygon ( cirele
i Loop
Zz
B 2-44  F—F “Move Areas” %Il
Count = 0
Maxirmum =
Minimum =
Ares No. =

* List of Items

" Min, Max, Inc

& 2-43 “Move Areas” %[l K 2-45  PANE

210 #HRizHE

A7 R 38 S s S 2 R N AR A A7 o 38 P AT RIS S50nT DL — Sy 5 1 B e 3%
HENZRNEIE . fRiaH b R BN a5 . e kg, Ed, @S,

2101 &l

X EERH CA R EDE 0 3R BARAR TR 7y — S8 KB e = DIRIT . e HIR ol L
2N TN S = o P : 1 e 2 7 PRI/ Bt O 412 D5 R W4 S8 v 1 3 R e T |
B ORGP L AN S SRt BL T

(41 AER—A2EA200 0.1 Rk

(1) HIXiEFE Main Menu>Preprocessor>Modeling>Create>Volumes>Sphere>Solid Sphere,
P “Solid Sphere” % 11, 7F “Radius” JEHEF N “0.17, FHHd “OK” 248 2E Kk
—ANERAA

(2) il E S A AL T4 B “Isometric View” $&4 (ULE 2-46), HAH K%

HohE LK 2-47), DMEREL
mﬁﬁil
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(3) FEEMEE 2-47 hIATRARRR (B Xy Y. Z B3, 38 PR E R TAEAAR
F, WA XA BER R IEE ST . KIRIESH Utility Menu>WorkPlane>Display Working
Plane, I TAEABRR I (1 WX, WY, WZ %) (UL 2-48),

T

55 3—:,——> Isometric View
Isometric View

2le

Kl 2-46 M T R4 K 2-47  ERUEH 42 R BR AR
(4) HKIKEF: Main Menu>Preprocessor>Modeling>Operate>Booleans>Divide>Volu by Wrk
Plane (fff ] CAE VI #ARRL), gt “Divide Vol...” %I (LK 2-49). I Bl bs Ac et o
i ERAR, PR “OK” 2L, BRI RPN (LI 2-50). VER T 70 SR TAE
0 TARARRR R Y WXWY [, BIZ W XlRIW Y Sl B AR~ T o

Divide Vol. ..

* pick " Unpick

{* Single  Box

" Polygon (" gircle
i Loop

Count = 0
Maximawm = 1
Minimum = 1

Volu No. =

* List of Items

e Min, Max, Inc

|

0K Apply

Reset Cancel

HdY
i

Pick A1l Help

K 2-48 BRI RAFRRY [K12-49 “Divide Vol...” % 1 K 2-50  BRUAA > B R
LA RE A

(5) HIREFE Main Menu>Preprocessor>Delete>Volume and Below, 3t “Delete Vol...”
wWH L 2-5100 J RAR 2B Sl B e B A i — AN BR AR, Rl “OK” 24, LK
LR R A ERE IR 2-52)

(6) EF “Utility Menu” 1] “WorkPlane” (ILI& 2-53), ffi%$ “Display Working
Plane”, ¥ “Display Working Plane” i [fI[1)/2) 5 HUH PE, WP R TAEAR bR R o

(1Y AR, HPEaeh 1, 5%%4 0.5,

(1) HIRIEF: Main Menu>Preprocessor>Modeling>Create>Areas>Circle>Solid Circle, #H
tHt “Solid Cir...” &I (WL 2-54), 7¢ “Radius” JEMIFHEPHA “17, FR#d “OK” #%

AR —AE LK 2-55).
mﬁﬁil
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Delete Vol. ..

¥ pick " Unpick

* single { Box

" Polygon (" gircle

-
Count = 0
Maximum = 2
Minimum = 1

Wolu To. - 2-52 BAERAK

" List of Items
WorkPlane Parameters WNacro MenuCtr

" Min, Max, Inc

Bl v Display Working Plane
Show WP Status
4 WP Settings ... —

|

Offset WP by Increments ...

p—— B Of.fset Wp to 8 =
- Align WP with '
Reset Cancel Change Active C5 to L3
T Help 7 Change Disp}ay 5 to L2
Local Coordinate Systems L
2-51 “Delete Vol...” %M K 2-53 BRI AEALKR &R
« Pick " Unpick
WP R =
v =
Global ¥ =
Yy =
Z =
¥ [ 1
v ¥ [ 1
Radius |:|
0K | Apply ‘
Reset | Cancel ‘
Help
2-54 “Solid Cir...” % I 2-55  AElE

(2) HIRIEF Utility Menu>WorkPlane>Offset WP by Increments..., 3 “Offset WP”
w0 (UL 2-56).

(3> BT UIEIR~ i o TAEFI (B WXWY SPfD,  FrR A WXWY -1 5 [
MO B . LAk TARARKR R ZEW X Aili#ESh 90° , RBIFE “Offset WP” &I “XY, YZ, ZX
Angles” THIJFHEHRHIA “0, 90, 0”7 GERGISHIES M), XEKRGE WZ, WX,
WY Sl f 535 02, 90° , 0° .

(4) K Ki%EFE Main Menu>Preprocessor>Modeling>Operate>Divide>Area by WrkPlane,
#itt “Divide Are...” %11 (ULE 2-57). i “Pick All” 4%41, FoRik o i 4 %634
T80, BB RO R . B A o O B R AN L 2-58, B P AR

PR
mﬁﬁil
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QOffset WP

I

=T
. BEE

#.', 2 Offsets @ pick " Unpick

|

@ 3ingle ( Box

El " Polygom (~ gircle

~
=

cowe =+ 2
30 Maximum = &
J J j Minimum = 1
Degiees Area No. =

K YZ, ZA Angles

’7 i List of Items
Global= 0O (" Min, Max, Inc

|

™ Dpnamic: Mode

F (]:4 Appl
L i) _renty |
Feset Cancel Reset Cancel

Help Pick ALl Help

256 “Offset WP %[ 2-57 “Divide Are...” L1

Rl

(5) K UK%EFE Main Menu>Preprocessor>Delete>Area and Below, #iill “Delete Are...”
W (LK 2-59), HRARZC8E s AR, s “OK” 42t A H R A4

(L 2-60, R IIAARRR).

* pick " Unpick

¢ gingle ( Box

" Polygon ¢ circle
" Loop

Count. o
Maximum

Minimuam

Area No.

* List of Ttems

" Min, Max, Inc

|

[:4 Apply
Reset Cancel
v i
Pick A1l Help La

Hal

Z

K 2-58 FAER K 2-59 “Delete Are...” %l 2-60 AN
(6) MKIRIEFE Utility Menu>WorkPlane>Offset WP by Increments..., 3 “Offset WP”
WH. 7 “X. Y. Z Offsets” FH7HEFHFIA “0, 0, —0.57 (FEREIIFHMET NP
). M ANRRE LAEARAR Ry WZ 87 m#sh 0.5, iy “OK” %4, TAEMFRZR
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Cafsh (MK 2-61),

(7) WKIK%EFE Main Menu>Preprocessor>Modeling>Operate>Divide>Area by WorkPlane,
i “Divide Are...” %, i “Pick All” 424, ERIEH b ETFMES (ILE 2-62).

(8) ﬁﬁﬁ'\iﬁ% Main Menu>Preprocessor>Delete>Area and Below, 3t} “Delete Are...” &
L, AR A s RO e, ek “OK” #4411, M LR~ S mm LK 2-63).

(9) MK I3%EFF Utility Menu>WorkPlane>Align WP with>Global Cartesian, M #:{F#/~ik
TAEFR R G R R RE G O TRERET R, AR — MR 5 N AN AR AR AR
RERRBIFRES

W: WX Ln]z
/ \
s / \ b
K 2-61 AR RBEE K 2-62 B> P> K 2-63 SiEIH
oAb S5y FIE 5 5532 F AR 2 FI AR L

2.10.2 F8#n

I3E Sn] LUKE SO AR IR — SER R il — R (LI 2-64), DAL AT LA hiis STy
SOORMBERL . T ARSI DLEAT s 5, (AR BERFRZ MBI R LRI Hs 5, i
|

SLREA I AH N
o0
Al -

A2

- o Mt
b2 | =
va
Y~ S~ Ktk

PN LRI
K 2-64  JniiEiEIsH
LB BN TTARBERS A L TR AR,
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(1) H e A A ML T4 B “Isometric View” %401, KR40 B &5k il 14 .

(2) HKi%EHE Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimensions,
#H “Create Block by Dimensions” % 1 (JLE] 2-65). 7F “X1, X2 X-coordinates” J&5 1
ANTTHEF 25 A €07, €017, AE “Y1, Y2 Y-coordinates” Ji ) AN Iy HE 1 73 Sl i A\
“07, “027, 1E “Z1, Z2 Z-coordinates” J5 1WA JrHEH 23 BilE N “07, €027, il
“Apply” $#ZEIAE AN TrE, RS H “Create Block by Dimensions” & I .

N Create Block by Dimensions

[BLOCE] Create Block by Dimensions
X1,¥2 X-coordinates

O
¥1,Y2 Y-coordinates l:l
N

21,22 Z-coordinates

0.1

=N
ral| e

[0]:8 | Apply | Cancel | Help |

2-65 “Create Block by Dimensions” % Il

(3) TEFRBAHLY) “Create Block by Dimensions” % L #E T FEA/E (LI 2-66):
& “X1, X2 X-coordinates” J&5 [ J7HEH 43 il N “0.17, “0.37, £ “Y1, Y2 Y-
coordinates” JG I THEF 2 AlE N 07, “0.17, £ “Z1, Z2 Z-coordinates” JG5HIPNTT
FEF 3 I “07, “0.27, Hiily “OK” %41, 2 AJr¥edm (L 2-67),

NCreate Block by Dimensions

[BLOCK] Create Block by Dimensions

¥1,¥2 X-coordinates
¥1,¥2 Y-coordinates D
21,22 Z-coordinates D
0K | Apply | Cancel | Help |
[%] 2-66 “Create Block by Dimensions” % [l K 2-67 WIATTER

(4) HIRIEF: Main Menu>Preprocessor>Modeling>Operate>Booleans>Add>Volumes, ##
th “Add Volumes” %1 (JLKE 2-68), Hiiy “Pick A" #%4H, PIANI» B H)T7 AR i — A4
e, BUAEEESZ I, XA T IR A 200 T

2.10.3 FR&
IRHEE ST LUK BB AE T — S BURUE I — A4tk (L 2-69), DRI T AT e 438 51

MR R AR 2y Tl ARSI LT R gia 5, (HRREZ FR L Ju 3 2 1A (AR T
BEL, dnm A BEMTH AT 4 -
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1

Add Volumes

* pick " Unpichk

@ single ( Box

" Polygon  circle
-

Count = 0

Maximum =

Minimum = Z

Volu Mo. = A2

+ List of Items

AN

Al A3

" Min, Max, Inc

JEEEOY A R Btk

|

Reset Cancel
Pick A11 Help

:

V3. VAIERE T AR AL AR K

& 2-68 “Add Volumes” %I K 2-69 JRghinEIs

(1) WKIKIEF: Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimens-
ions, # il “Create Rectangle by Dimensions” % I (WL 2-70), £ “X1, X2 X-coordi-
nates” JG PN JTHET AR IR EIN “07, “0.17, 1F “Y1, Y2 Y-coordinates” J5HIPI J7HEH
WA “07, €037, Hidi “Apply” #Hl, ERCE —ANHEE, HH A KHH “Create

Rectangle by Dimensions” % [,

M Create Rectangle by Dimensions

[RECTNG] Create Rectangle by Dimensions

¥1,¥2 X-coordinates D
¥1,¥2 Y-coordinates D
(0] 4 | Apply | Cancel | Help |

/] 2-70 “Create Rectangle by Dimensions” % [

(2) 4k%:{F “Create Rectangle by Dimensions” 7 LIHPHETUN FE:4E: 78 “X1, X2 X-
coordinates” J& PN T HEFF AR AN “0.17, “0.37. 7E “Y1Y2 Y-coordinates” J& [P/
JTREFAR B “07, “0.17, iy “OK” &4, AR AN (LK 2-7D).

(3) MKIKIEFE Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Areas, #f

“Glue Areas” %I (WL 2-72), i “Pick AN %4, PR E T, BIER
N, XA IG LA S I

"iﬁ/ RZFR - #4015

A Ao fL LE AT AR BB S A BAB AT EE LA AR, AR AL AR
g, BUAFIMGERAIRRBERE, FHARKEESE—RERIR; AR
VG, BHYATZIRNERATARAELE, HARICH IR —RGERE 5
A, BE AR IR L T VAT AR VLG 09 R AR A e e U M e A AL B

IR F I
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ABRTAHRTE

™ pich " Unpick

@ Single { Box

" Polygan (" cirele
" Loop

Count = 0

Marimum = Z

Minimum = Z

Area MNa. =

¢ List of Items

" Min, Max, Inc

|

Reset Cancel
Pick a1l Help

2-71 WAL 2-72 “Glue Areas” % [

2104 EE

G LI, . idtries (LK 2-73). AGRERKEIE TR W LT ES
is5H

L1

IJZ %
A2 Ad
=
Al A3
T
N
V3
s
v2 o V4

s
L=} \
A

L %

V5 Cinternal cylinder)

K 2-73 EENEHIEZH

(1) WKIKIEF Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimens-
ions, i “Create Rectangle by Dimensions” % 11 (JLE] 2-74). 1F “X1, X2 X-coordinates”
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JE A TAEF A3 AlE AN “—0.17, “0.17, 7E “Y1, Y2 Y-coordinates” Jii ftJ AN J5 HE 1 43 531l

BN “=037. “0.37, ¥y “Apply” $%4, AR —ANH, FHRIRH “Create Rectangle by
Dimensions” % 1.

NCreate Rectangle by Dimensions |X|

[RECTNG] Create Rectangle by Dimensions
¥1,¥2 X-coordinates
¥1,¥2 Y-coordinates

[0)4 | Apply | Cancel | Help |

d 2-74 “Create Rectangle by Dimensions” % I
(2) 4k&EX% “Create Rectangle by Dimensions” % HI3EAT W FHEa4FE: 78 “X1, X2 X-
coordinates” J5 PN T HEH AN “—0.37, “0.3”, 7E “Y1, Y2 Y-coordinates” J& [N
ANTTREF SR “=0.17, “0.17, Hiify “OK” %41, AR —Am (ALK 2-75),
(3) KK i%EFE Main Menu>Preprocessor>Modeling>Operate>Booleans>Overlap>Areas,
ti “Overlap Areas” % I (UL 2-76), Hiidi “Pick All” LA AN AT Bis 5.

Overlap Areas

% picy " TUnpick

(+ Single ( Box

" Polygom (" gircle
" Loop

Count

Maximam

Minimum

oo
r

Area No.

(# List of Ttems

" Min, Maxz, Inc

|

[1):4 Apply

Reset Cancel
Pick ALl Help

2-75 WAMSEIE K 2-76  “Overlap Areas” % Il

Hdl

2105 95

SRR LN . AT EEgEs . (IR 2-77).

(1) HKKIEF Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimens-
ions, i “Create Rectangle by Dimensions” 0 CRE 2-78). # “X1, X2 X-
coordinates” J5 IIPAAN T HE R 2 Al N “—0.37, “0.37, 4F “Y1, Y2 Y-coordinates” )51
ANTFHER N “—0.17, “0.17, i “Apply” $%HI4ERGEE —AN M, FRFH “Create

Rectangle by Dimensions” % .
MR F I
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2
-
1
I 4
D
N ‘~ 5(
2 ‘ 2 f‘» 4]
Vi Y
N
\Z
V2 | = b’

7 V7
V6 Cinternal cylinder) \ "/

OO

K 2-77 SrEREEIEHR
(2) Zk4:%f “Create Rectangle by Dimensions” % HHEAT U1 FH#e/E: £ “X1, X2 X-

coordinates” JG I FHEF 4 HlET N “—0.17. “0.17, ZF “Y1, Y2 Y-coordinates” J5IIPH
ANITHER AN =037, “0.37, B “OK” 84 EE AN (LA 2-79).

NCreate Rectangle by Dimensions

[RECTNG] Create Rectangle by Dimensions

¥1,¥2 X-coordinates
¥1,Y2 Y-coordinates
04 ‘ Apply | Cancel ‘ Help |
& 2-78 “Create Rectangle by Dimensions” % Il K 2-79 A AN T

(3) fkki%$H Main Menu>Preprocessor>Modeling>Operate>Booleans>Partition>Areas,
it “Partition...” F I (UL 2-80), i “Pick All” F 1% AN HIEAT /) BI85

(4) WUkt Utility Menu>List>Areas, i} “ALIST Command” % (L& 2-81).,
2 B SR EIE S EIAT 5 Ao s, Xt EisH AR TR.

mﬁﬂﬁl
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% pick " Unpick

* gingle { Box

" Polygon (" circle
" Loop

Count
Mazximum

Mindmum

Area No.

(¢ List of Items

" Min, Max, Inc

|

0K ipply
Reset Cancel
Pick All Help

K 2-80 “Partition...” %l

il

[mALIST Command

File

LIST ALL SELECTED AREAS.

NUMBER LOOF LINES ARER ELEM SIZE #NODES HELEM MAT REAL  TY¥YP ESYS SECH
31 i 18 11 9 N-A a.808 a a a a a a a
4 1 12 3 13 14  N-sA a.868 a a a a a a
5 1 15 6 16 17  HN-R a.8a8 a a a a a a a
6 1 18 28 19 8 N-R a.808 a a a a a a a
7?71 1?7 14 28 11 N-A a.688 a a a a a a

K 2-81 “ALIST Command” % I

2.10.6 #+HIR

Iz SR LU T AN — AN BB T 38 B 25 2 — 8 00 B K — AN BB JT 3R 20 I 2 A
Ire WA — SR TPIZEANFLAE

(1) B VE R A AR E T B4 B “Tsometric View” %40 (LK 2-82)., ALK %
hy F

(2) HKiE$H Main Menu>Preprocessor>Modeling>Create>Block>By Dimensions, 3
“Create Block by Dimensions” %11 (L& 2-83). 7E “X1, X2 X-coordinates” Ji5 {4 7 HE
N “—0.17, “0.17, £ “Y1, Y2 Y-coordinates” J& (KA J7HEF 4 Bld N “—0.17,
“0.17, {£ “Z1, Z2 Z-coordinates” J5 I NFHEH 23 AN “~0.37, “0.37, Hifi “Apply”
P, AR (LK 2-84), FFFHRERH “Create Block by Dimensions” % [ .

(3) EFRRFH ) “Create Block by Dimensions” & L BE 700 FEAE (L] 2-85):
£ “X1, X2 X-coordinates” J& )N AN T HEHF 23 ml# N “—0.27, “0.27, #E “Y1, Y2 Y-
coordinates” J5 I N THER 3 milEm A “—0.27, “0.2”, £ “Z1, Z2 Z-coordinates” )5 PR
ANTFHEFR BN “=0.17, “0.17, ¥y “OK” #%4l, 5 A 7B (LK 2-86), Hiili
AU /2 B T R4 “Save DB” #4L (WL 2-87), {RAF3CAES

IR F I
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NCreate Block by Dimensions
e ooV MCeeate Block by Dimensions M|

- [BLOCK] Create Block by Dimensions
|Isometric 'tfiew| i1, %2 H-coordinates

T1,Y2 TY-coordinates

21,22 Z-coordinates

alele

1) | Apply |

(-l

2-82 MK T H% g 2-83  “Create Block by Dimensions” % I

NCreate Block by Dimensions
[BLOCK] Create Block by Dimensions
¥1,¥2 X-coordinates
Y1,Y2 Y-coordinates
71,22 Z-coordinates
(0] 4 Apply | Cancel | Help |
[ 2-84  —ANJidk [& 2-85 “Create Block by Dimensions” % Il

ANSTS Toolbar
SAVE_DB RESU]'l'[_DBl QUITl POWRGREPH
SAVE

K 2-86 ERE T ANTTER K& 2-87 T H%




eV Rk Eid) @

(4) HIREF Main Menu>Preprocessor>Modeling>Operate>Booleans>Subtract>Volumes,
St “Subtract V... & 1 (LI 2-88), I Rlbr S AR, BONA KKK AL, FoR
Wik, AR5 “Multiple Entities” & 1 (UL 2-89).

(5) H B PbrZAcsE i “Multiple Entities” & A F) “Next” #%401, B8R 1K 7
gk (I 2-90), Hiidi “Subtract V...” &P “OK” %41, X “Subtract
V... wE COLE2-91).

* pick " Unpick

(¢ Single (" Box
" Polygon (" Circle
p

Count

Maximum

=1

Minimuam

Volu Na.

(* List of Items

(" Min, Max, Inec

|

Multiple Entities

4 Apply There are 2 Volumes at this location.

Ficked Yolume iz 1
Continue picking or select 0K, PREV or NEXT
Reset Cancel

2l

Pick All Help

% 2-88 “Subtract V...” %

< 2-89 “Multiple Entities” % Il

 pick (" Unpick

@ Singla ( Box

" Polygon (" circle
.

Count Q
Mazimum z
1

Minimam

Wolu Ho.

' List of Items

" Min, Max, Inc

——

Reset Cancel
Pick kll Help

K 2-90 TR R iE K 2-91 “Subtract V...” %1

(6) HFbRZcte sl BB S AT, BOMAK KD R gk, [R5 “Multiple
Entities” %1 (W& 2-92), H¥EHS; “Subtract V...” ZH ) “OK” $24H, [FIN4K—
A PR (DL 2-93),
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Multiple Entities

There are 2Wolumes at this location.
Picked Volume is 1
Continue picking or select 0K, PREY or NEXT

T

g 2-92  “Multiple Entities” % H 2-93 MR

211 Sl 1——EI B L RAER

ALK N AN INE 2-94 TR O AR B . A BRL TP AT AN R A A A,
ey LB

BRI .

(1) HKIKIEFE Main Menu>Preprocessor>Modeling>Create>Volumes>Cylinder>Solid Cylinder,
# “Solid Cyl...” & (WA 2-95). 7 “Radius” J5HiA “0.17, £ “Depth” i\
“0.47, fRE “Apply” H%HL AT AMEEER LB 2-96), [FINFHXH L “Solid Cyl...”

ﬁl:lo
WSolid Cyl. ..

* Pick " Unpick
WP X =
y -
Global ¥ =
y -
o
Radius
0K | Apply |
Reszet | Cancel |
Help |
2-94  ZELMARERY [ 2-95 “Solid Cyl...” &Il (1)



m—A go8
RS /LT (ss)

(2) {EFrHm “Solid Cyl...” W HHPIHATW FEAE (WLE 2-97): & “Radius” JE4mA
1{0‘2”’ %E “Depth” Eiﬁ]\ “0‘2”’ $‘ﬁi‘ «OK” «Tp—»%ﬂ, /EEEE%—/\ﬂt{'ﬁg (y—l]_‘@ 2-98)0

WSolid Cyl. ..

& Pick © Unpick
WP ¥
¥
Global ¥ =
v -
7 -
Radius
ok | Apply |
Reset | Cancel |
Help
[ 2-96 Al AN EAAA 2-97 “Solid Cyl...” & H (2)

(3) #KIREF Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimens-
ions, it “Create Block by Dimensions” %11 (UMLK 2-99). 7F “X1, X2 X-coordinates”
JEPEATTRE S I “=-0.057, “0.057, £ “Y1, Y2 Y-coordinates” Jii (K1 AE 435
BN “=0.05”, “0.05”, £ “Z1, Z2 Z-coordinates” Ji BN HEF 42N “07, “0.47, H

i “OK” #%ll, Ap—AJidk.

NCreate Block by Dimensions

[BLOCK] Create Block by Dimensions
¥1,¥2 X-coordinates
T1,¥2 Y-coordinates
71,22 Z-coordinates D
0K | Apply | Cancel | Help |
K 2-98 PN EIAE K ¥ 2-99 “Create Block by Dimensions” i

(4) K IXIEFP: Main Menu>Preprocessor>Modeling>Booleans>Partition>Volumes, #f H
“Patition...” &0 (JLKE 2-100), Hdi “Pick All” %241

(5) MKIRIEH: Main Menu>Preprocessor>Modeling>Delete>Volume and Below, #fiH “Delete
Vol...” %1, FRMRA#ED IR LK 2-101), #iidi “Delete Vol...” % LI “OK”
A, Ao (K 2-102).

(6) HKIRIEFE Utility Menu>List>Volumes, 3t “VLIST Command” % (L[ 2-103),

el s At =AM A
IR F I
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* pick " Unpick

* Zingle " Box

" Polygon (" Cirele
" Loop

Count
HMaxinum

: B 2-101 T

Minimum

Wolu No.

 List of Items

" Min, Max, Inc

% 2-100 “Partition...” % 2-102  FEk

LIST ALL SELECTED UOLUMES.

NO_SHEL AREAS UoLy #NODES HELEM MAT REAL TYP ESYS

6 1 24 25 26 8 N-A a a
? 27

7?1 18 28 1?7 16 N-A a a a a
15 29 25 24

8 1 22 23 28 32 N-/R a a a a a a

21 28 31 30

& 2-103 “VLIST Command” 1

212 ) 2— T FAREE

A HE SR g A ] 2-104 HR ) SRR,

PR BRWT o

(D) AR E R AP T HA&H R “Isometric View” #81 (LK 2-105), KA1
AR Ayt

(2) fKIRIEF Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimen-
sions, i H “Create Block by Dimensions” % 11 (LK 2-106). 7F “X1, X2 X-coordi-
nates” G ITHER 20 AlEIN “—0.27, “0.27, 1E “Y1, Y2 Y-coordinates” J5[FPHA™J5HE
A AN “07, “0.17, fF “Z1, Z2 Z-coordinates” S5 F AN 7 HE H 4 TN €07
“0.27, iy “OK” #%Hl, Ap—A i LK 2-107).

IR F I
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—p> [sometric View

iew

K 2-104  Feikpimd K 2-105 MEITH%

M Create Block by Dimensions

[BLOCE] Create Block by Dimensions

¥1,¥2 X-coordinates
T1,Y2 Y-coordinates D
21,22 Z-coordinates D
[0]4 | Apply | Cancel | Help |
2-106 “Create Block by Dimensions” & || K] 2-107  Api— Ny

(3) MR+ Utility Menu>WorkPlane>Offset WP by Increments..., 3 “Offset WP”
B (LK 2-108). 76 “XY, YZ, ZX Angles” FIJTHEFRHIA “0, 0, 907 (515 P [r)iE
TN il “Apply” FRHLIEF L “Offset WP” % 1. DL E#AERIR TAEARAR RS
TARAEKRRIG WY Sl CIEXS WY S Sk I8 415D 90° .

(4) fEEFIL “Offset WP” & “XY, YZ, ZX Angles” FHITHESFHIA “0,
45, 0”7 (515 WINIZS KA, WE 2-109), Hili “OK” 4%, L EERR TR R
BETARARRR AR WX Bl 45°

(5) HIGEFE Main Menu>Preprocessor>Modeling>Operate>Booleans>Divide>Volu by WrkPlane,
i “Divide Vol...” & H (LK 2-110), i “Pick AN %4, Ky &y 0w (I
K 2-111),

(6) ML Main Menu>Preprocessor>Modeling>Delete>Volume and Below, #it “Delete
Vol...” & H (W 2-112). HEARZEBELE b 22 id) 4r 04k (LI 2-113), B “OK” 4%
HL, Zef o FIARIMER LI 2-114).,

(7) HKIKEFE Main Menu>Preprocessor>Modeling>Delete>Volume Only, 3t “Delete
Vol...” &I (UL 2-115), iy “Pick AI” #cll, BB S FIAITRE L. X2 AU
brik, TRETN —EZHMEIEITER.

(8) fkixik# Utility Menu>Plot>Areas, KJE% HHHELIIICER, Ml e A0
M T A% LY “Oblique View” 8 (LI 2-116), BUAHLIE KA

(9) HKIKIEF: Main Menu>Preprocessor>Modeling>Delete>Area and Below, #iit “Delete
Are...” T 10, RURRIE o B R 3 i A A D At i (L 2-117), il “OK” $%

L, HILE 2-118 iR i sE s,
B e e I
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I
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H
f
+
—t

Divide Vol. ..

E
k
p
B

1  pick " Unpick
K| 51| [T ]|
Snaps Snaps f* Single ( Box
%, Z Offsets ', Z Offsets
— —— " Polygon (" Circle
 Loop
F ) o - o
[1-6] Maximam = 1
DAL [Z-0] [9+Z Tmdmm = 4
0 Ell Volu No. =
I B B En i D
Degees Degees % List of Items
R VZ,ZH fingles .2, 24 Angles
0030 0.45,0 " Min, Max, Inc
Globalk= 0 Global¥= 0
Y= 0 ¥= 0 ||
zZ= 0 z= 0

I~ Dynamic Mode I~ Dynamic Mads
Resst | Cancel Reset | Cancel Reses Fencel
Help Help Pick All Help

K 2-108  “Offset WP” & 1 (1) K] 2-109 “Offset WP” &1 (2) & 2-110 “Divide Vol...” %I

Delete Vol. ..

* pick  Umpick

i+ Single ( Box

" Polygom (* givele
" Loop

Count

Mazximumw =
Minimuw =

(SR

Volu No.

* List of Itens

" Min, Max, Inc

|

Daset | Cancel
Pick AJ.J.l Help

2-111 KTty Fl2-112 “Delete Vol...” %117

Kl 2-113 2o o SRk Bl 2-114  ZEAm 43 S a4 Bk




Pavad =
%

eV ROE - Eil]

Delete Vol. ..

* pick " Tmpick

I Single " Box

" Polygon ( Circle

 Loop

Count = 0
Haximum = 1
Minimuam = 1
Wolu Ho. =

% List of Items

" Min, Max, Inc

H
©

—» Oblique View

|
3

[1):4

o |
f=]
o
—
[
2
[

Apply

Reset Cancel
Pick ALl Help

View|

Hdl

[kl

2-115 “Delete Vol...” %M

K 2-116 “Delete Vol...” %11l

K 2-117 #imaikh B 2-118 & HIMR FeAsmY

(10) 3% F¢ Utility Menu>WorkPlane>Align WP with>Global Cartesian, $f TA{FALFR &

A A bR R A o B bR FE 1n) B ST 5 78 801 BRObR 1 R 4 OO I, v W AR AR
brZ (UL 2-119),

K 2-119  TARMAR RS A RMFERES

IR F II
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2.13 32 3—E &R avHliE [0 &R

A BAE ANSYS LS-DYNA Fb R iFIsk g, 7F LS-PREPOST J5 b3 gs A F 45
R AR T AR SRR B E AL — 26 5. BB A kg-m-s i [ R .

B A B R T IR 2% 3 X AR AR 1) SRR B L 133 o AR SR i A
SRR G P Wt B . FORE ML, 5 T PR 25 3 A T T I i A% B P A A i
FEN FRASR A T2 (1) SR SR 01 . XSS e T VRN R VE D BR, A ARG R AT
PE, AN B2 T AN B2 855 558 J L 1D Bl

% 2L # | —MFNXE “Ch2\composite_beam.db”
% #2484 |—MEHE “Ch2\composite_beam.k”
% — M A “AVI\Ch2\composite beam.avi”

REE3)|

P 2-120 JiT7R, A JBIFLL v=20m/s (O0)RE R P R 7Eh B C PRARIME &
b (S ORRE L PR B ORI, FER e A I B Al 0 2 5 R O — AN A 1 e
Do A A 03 T I PR G . A B T RN LE 7 5 5 4 R ) 1 R T T 5%

A BSMES 0.08m, WAEJ 0.04m, KJEN 0.04m. HAPELNM, H &R K
CEL PRI, FPRHRI R )y 5 A8 e AR I IE 2-121 Fom ik, Hb it b
Ei=2.1x10"Pa, YILEMEN Eu=2x10"Pa, JAFALLA=03, % & pi=7850kg/m’, Jii [t R /g
Y1=2x10*Pa.

o
3
Y=
o £
2-120 A [ffET A% 2-121 ARENERPRHI R ) AR R R 7 i

B USRS A 0.02mx0.04m, B B KH 0.2m. HAELS A [ RR R 5244
[, R R Ex=2.1x10"Pa, VIZMEE N Ewn=2x10"Pa, iHkALLA=0.3, %A
p=1850kg/m’, JEJRRY J) ¥Y,=2x10°Pa.

C R R A 0.02mx0.04m, B MK A 0.2m, A B G4, H AL
MR oW KRB Ex=1x10"Pa, YILBIEN Eaw=1x10"Pa, L AL=03, %N

IR F I
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p=2700kg/m’, JE R J) Ys=1x10°Pa,

SR Mg T R T S R HR i (R A R AR O

AN BB B — A 2Ty R4 AR KRR T ookl # .
AAG) R NFT T i AL B A S T UG B e A B G PR RO b A K SO, Je bR
) i AN ERA RS o R R A AR B e

1. Bt LS-DYNA Fj4bIEEE

(D AE “TFiH” SRR “ANSYS 14.0” SCfFJ, i3 “ANSYS Mechanical APDL
Product Launcher 14.0” K#r (JLIE 2-122). Hdi “ANASYS Mechanical APDL Product
Launcher 14.0”7 &5, #H “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *#*
La...” %10 (UL 2-123),

|7 ANSYS Client Licensing
@ sawa

I EEN

|5 Fluid Dymanics

» | i@ Help

» || i) Meshing

@ Utilities

v e ANSTS Tcepak 14,0
»

»

»

»

A Hechanical APDL [ANSTS) 14.0

I Mechanical APDL Product Launcher 14.0

U Uninstall 14‘Mechamca1 APDL Product Launcherl
N Workbench 14.0 '

% 2-122  “ANSYS Product Launcher” E#»

&14.0: ANSYS Mechanical APDL Product Launcher [Profile: #%#% Lm

File Profiles  Options  Tools  Links  Help

Simulation Ervironment:

[angys [ ~| Add-on Modules -
. ELSVDYNA DYN)
License:
[ansvE Le-DvHa | +|

Customizations /High Ferformance
Freferences Computing Setup

Working Directary: | ‘ ‘ Browse..

Job Mame | ‘ ‘ Browse

| Run | Cancel Run | Product Help

2-123  “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” %

mﬁﬁil
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“Simulation Environment: ” J7HE )5 3L = AT KbR, EH “ANSYS”,

“License: ” JFHEJG MBI =L EIAR, %P “ANSYS LS-DYNA”,

(2) #iil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” & K

(3) #Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” & H

(4) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % [1+1[{]

“Working Directory: 7 J7HEN#i A “d:\composite beam” (AN ELESITH. FED.

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % [11H1[{]

“Job Name: ” J7HEN#i A “composite_beam”.,

(6) Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” & ¥

) “Run” #40, #H “ANSYS Mechanical APDL Launcher Query” % 1 (L& 2-124),

INANSYS Mechanical APDL Launcher Query

Tah File Management
Field:  ‘orking Directory

@

The directary you selected {d:\ composite_bheam) in the above-referenced field
does not exist Do you want to create it?

Yfes Mo

i 2-124 “ANSYS Mechanical APDL Product Query” %

(7) ®.ii “ANSYS Mechanical APDL Product Query” % I [ “Yes” $%4H,

ANSYS LS-DYNA [ S i (LK 2-125),

MANSYS LS-DYNA Utility Menu (composite beam)

File Zelect List Plot FlotCirls WorkPlane Papameters Nacro Nepelirls Help

0| | | @ @] & 2| =i - E| @
ANSYS Toolbar

SAVE_[B| RESUM_DE| QUIT| POWRGRPH]

[Pick a menu item or enter an ANSTS Command (BEGIN) [mat=1 [type=1 real=] cays=l

Telmalelelzle

(388 e o2 |2 |2 e |0 |8

i:

2-125 ANSYS LS-DYNA £:4E 5

5 Y
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2. RE®ETT

(1) #KIK%EFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video (U1 J4FiX/MEAFE AP
fift, WESHEABE 1 % 1.4 50 N5, HEIEEORE s AE LK 2-126),
DU Ji5 S vh S A O A L

WANSYS LS-DYNA Utility Menu (composite beam)

File Zelect List Plot FlotCirls WorkPlane Papameters Nacro Nepelirls Help

BECEFrER EIEE
ANSYS Toolbar @)
SAVE_0B| RESUN_DB| QUIT| POWRGRPH| =l
T 2|
nopEs .Y[Fm'[l 13 i‘ 3 :l
1s5: 26 H 3;1 _BJ E

P
B Session Editor
B Finish

[eppBlelnt|:lolesolsplzlaaE

[Pick a menu item or enter an ANSTS Command (BEGIN) | mat=1 | type=1 | real=1 | esys=0 [seen=1 [

4] 2-126 ANSYS LS-DYNA #:/E S 1H

(2) #Ki%EFE Main Menu>Preprocessor>Element Type>Add/Edit/Delete (U1 4L 46X ME/EA
PR, WESHEATH 1 E LA N5, #it “Element Types” % 11 (ML 2-127).

(3) i “Element Types” % HH ) “Add” #%4H, 34 “Library of Element Types” %
0 (LK 2-128),

WElement Types &‘ MWLibrary of Element Types

Only structural element types are showm

. Library of Element Types
Defined Element Types: Not Solved

HOME DEFINED

Add. .. ‘ ‘ | Element type reference number
Cloe | ety | ok | aprly | Cancel | Help |
K4 2-127 “Element Types” &1 (1) 2-128 “Library of Element Types” % Il

(4) £ “Library of Element Types” % 1) /2i 7 HEh H] i bR f ik h “LS-DYNA
Explicit” GEHEIE SR ), A0 HERH bR gD “3D Solid 1647,

(5) Hif; “Library of Element Types” % i) “ Apply” %4l

(6) Hii “Library of Element Types” % 1711 “OK” $%4l. XK “Element Types” %

IR F I



LS-DYNA
@ ABRTAHRTE

R B S ar i =R ot (LK 2-129). X =Rk T A BIfE. B 24f C
BN

(7) )5 ¥ “Element Types” % HH ) “Close” 44

3. EXHHL

(1) HIRIEF Main Menu>Preprocessor>Material Props>Material Models, H I “Define
Material Model Behavior” % 11 (L& 2-130),

NDefine Material Model Behavior

Naterial Edit Favorite Help

&‘ Naterial Models Defined Material Nodels Available

er 1 J Favorites J
LS-DYNA

WElement Types

— [ Ri=terial Nodsl Numb

Defined Element Tvpes:

Type 2 SOLID164
Type 3 SOLIDI64
add... | wtions..| Delete |

4 o) | o

Close Help

2-129 “Element Types” &1 (2) & 2-130 “Define Material Model Behavior” % I

(2) Hi; “Define Material Model Behavior” & O A1 5 HEF ) “LS-DYNA” ({32,
ezl “Nonlinear” X492, i “Inelastic” CHFJ%, AL “Isotropic Hardening”
e, g a Hds “Bilinear Isotropic”, HiFW “Bilinear Isotropic Properties for...” %11 (I,
K 1-131),

(3) 7F “Bilinear Isotropic Properties for...” % 1+ [ “DENS” J7HEAE N “78507,
“EX” JTHEAEH N “2.1ell”, “NUXY” JFHEALH AN “0.37 “Yield Stress” JjHEALT A
“2¢8”, “Tangent Modulus” FHEALE N “2¢9”7, LA i NF R MR N 7850kg/m’, #4 K
B 2.0x10""Pa (FEE 2.1e11 F7R 2.1x10™), JARAECK 0.3, JERN SN 2x10°Pa, 114
B 2x10°Pa.

(4) i “Bilinear Isotropic Properties for...” % IIH ) “OK” %4,

(5) Hidi “Define Material Model Behavior” % 106 A FHsg ) “Material”, 1
Hd; “New Model...”, H I “Define Materi...” % (LK 2-132),

MBilinear Isotropic Properties for ... g|
Bilinear Isotropic Naterial Properties for Material Number 1
DENS [
EX
NIKE MDefine Materi. .. g|
Tield Stress
Lenzengioiis Define Material 1D
o | cwes | ben | ot | cawee | e |
K 2-131 “Bilinear Isotropic Properties for...” % [ K 2-132  “Define Materi...” % [

(6) ¥l “Define Materi...” & L “OK” %4,




0F2E
e (Les)

(7) #ili “Define Material Model Behavior” % 114714 /7 HEH [ “Bilinear Isotropic”
(FT7F “Bilinear Isotropic” )15 4&: £+ “Define Material Model Behavior” & 111 W 451 7
HEF “LS-DYNA” > “Nonlinear” > “Inelastic” > “Isotropic Hardening”), H I “Bilinear
Isotropic Properties for...” % H (LK 2-133),

(8) 7 “Bilinear Isotropic Properties for...” % H 1] “DENS” JiHEALE AN “78507,
“EX” JSHEAEH AN “2.1ell”, “NUXY” JiHEALS AN “0.37, “Yield Stress” JiHEALH A
“2e8”, “Tangent Modulus” J7HEALE N “2e97,

(9) i “Bilinear Isotropic Properties for...” % I “OK” %4,

(10) i “Define Material Model Behavior” % I /c_Eff FHiseBirp ) “Material”, T
B “New Model...”, I “Define Materi...” % (W& 2-134),

MBilinear Isotropic Properties for ... E‘

Bilinear Isotropic Material Properties for Material Number 1

DEXS [

EX . . ]

NIKE WDefine Materi... g‘
Tield Stress

g Ll Define Material 1D

ok | camee | he | K | Cancel ‘ Help ‘
2-133 “Bilinear Isotropic Properties for...” & [ 2-134 “Define Materi...” & [

(11) Hidi “Define Materi...” % -] “OK” 44 .

(12) #iid; “Define Material Model Behavior” % F 4734 Jy HEH ] “Bilinear Isotropic”
($T7F “Bilinear Isotropic” A S E: EFE “Define Material Model Behavior” & 14714 /7 HE
) “LS-DYNA” > “Nonlinear” > “Inelastic” > “Isotropic Hardening”), H I “Bilinear
Isotropic Properties for...” %11 (UL 2-135),

(13) #£ “Bilinear Isotropic Properties for...” % ] “DENS” JiHEALE AN “27007,
“EX” THEAEH N “lell”, “NUXY” JJHEALS AN “0.37, “Yield Stress” JrHEALH A
“1e8”, “Tangent Modulus” J7HEALS AN “1€9”,

(14) i “Bilinear Isotropic Properties for...” & HIH ) “OK” #4l. MH “Define
Material Model Behavior” % {2 om OV LT —FiAbkl, X =M BMK O T A
. B 3. C 2.

(15) Hii “Define Material Model Behavior” & 145 A X5 6% % 1 .

4. BIJLATHRE

(1) #KXkEF Main Menu>Modeling>Create>Volumes>Cylinder>Partial Cylinder, 7 i}
“Partial C...” % 1 (L& 2-136).,

(2) {E “Partial C...” & Hh4 K : “WP X” JEHi N “02”, “WP Y” JEHIA
“0.0417, “Rad-1” Ja%i N\ “0.027, “Theta-1" j5%i A “0”, “Rad-2” JGHi A\ “0.047,
“Theta-2” J5%IA “90”, “Depth” JEfiA “0.04”,

(3) Hidi “Partial C...” %P “Apply” 428, 50 A B 1/4 BERLEL Can 2-137).,

IR F I



LS-DYNA
C&D BRTSHRAE

I\Partial C...

* Pick " Unpick
WP % =
L' =
Global X =
Yy =
Z =
Bilinear Isotropic Properties for ... ‘x‘ Rad—1 I:I
Bilinear Isotropic Material Properties for Naterial MNumber 1
HUXY I
Tield Stress oK | fpply |
Tangent Madulus
Reset | Cancel |
oK | Cancel | Help | Help
“ 13 T T » =23 1] 3 3 » =23
& 2-135 “Bilinear Isotropic Properties for...” % [ 2-136 “Partial C...” % H

FAANSYS LS-DYNA ULility Menu (e

Eile Zelect List Plot Plot{trls HorkPlane Papsmeters Hacro NepCtrls Help
0|z 8l @ & & 7| m\ B
ANSYS Toolbar @J
LS L AN 1]«
references & Pick ~ dapiek ﬂsﬁjj
JuN 11 2013
Element Type [WP X = S10:
IReal Constants| 12:10:50 ﬂil
Ii‘:‘fﬁgl Props| ¥ = @]
ell Elem Ctr)
aagzlin; ML K )
reat -
& Keypointa i 8|
M Lines -
@ Areas £ %‘
B Vol
i C
lBBlockdm' ur |
Biylin
2 Solid Rei-t A&
AP heea-t ey
Aby End
Ty DindMet? al
@Privm  |recact a|
& Sphere E
i Cone Depth
© Torus R
B Nodes
; Elements o ity | =
Contact Pa
B Circuit Besey Fancel | 0
T du 9
Ew;fi; L Heln ‘2]
o o Eadi
o] Co;; e ﬂ
@ Reflect
o] Q‘wc:‘ctun ﬂ
@ Delete &
Risal ploe st |of @
1] -l
|TCTL4T Pick 4 WP locs — center, lmner rad/thets, outer rad/t|mat=l [ type=t |real=1 | covs=0 | seenl |

K 2-137 A RS 1/4

(4) Yk&:AE “Partial C...” TWHOHBAEIE: “WP X” 5N “0.27, “WP Y” J5#iN
“0.041”, “Rad-1” J5%i A\ “0.02”7, “Theta-1” J5Hi A\ “90”7, “Rad-2” J5Hi A\ “0.04”,
“Theta-2” JGHi A “180”, “Depth” JGHiA “0.04”,

(5) i “Partial C...” H I “Apply” $2cl, # A 3 2/4 FIERE (L 2-138),




eV Rk Eid) @

FVANSYS LS-DYNA Utility Menu (composite_be

Eile Select List Blot Pl 15 HorkPlane P Encro Bepalirls Help

olzlaasle e g B IR
Al

refed i pick Cnpiok  Lonmes AN

o &l |1 ko

e frr———————————— JuW 11 2013
|=::w‘ & [ro 12:12:18
Eatd ¥ =

15he]}

Elgr ¥ -
-
B lue x
e ¥
Rad-1
Theta-t
Rad-2
Theta-2
Bapth
S o ([ |
g Rezet tancel |
o T

m
& NoWe T Ry
EIC,

Mooal plmin ifm O
| [

splapleln|s|zloleslolplaloppelale T

[TCYL4] Pick 4 WP loca —- center, inner rad/theta, outer rad/) |mat=l | type=l |real=l | cayE=0 | sean=l |

K 2-138 A B 2/4
(6) EEAE “Partial C...” & HOPHIAEIE: “WP X7 54N “0.27, “WP Y” Gk
“0.0417, “Rad-1” J5®i A\ “0.027, “Theta-1” J5# N\ “180”, “Rad-2” 5 A\ “0.04”,
“Theta-2” Ja#i A\ “270”, “Depth” 54 “0.04”,
(7) ¥k “Partial C...” %9 “Apply” 42401, 50 A BRI 3/4 FOERE LK 2-139),

LYANSYS LS-DYNA Utility Menu (composite m} - O]

File Select List Elot PlotGtrls HorkPlane Parsmeters Nacro Negultrls Help
BETEIEER Bl i
ANSTS Toolbar @|
| save_oe| resun_oe| curr| powcses B
ANSYS Nain Neru @| | ;'ﬂ
ferences = _ AN ,!”E
IW‘“‘"‘“” JuN 11 2013
lement Type 17:15:10 ﬂ lhl
zal Constant: T
sterinl Propg® Pick C Unpick 'il
iell Elem Cro] ———————
deling |V ]|
t
@ Eeypoints v 2|
@Li -
o aucE Global X Al
a ;u;:;_gn L gl
tr
Sgln:—k - z- o]
B Lylind
. Sllnli;xc P K .&I
5 b al
By End
BBy Dimghedt 4l
BPFiEn | rperact al
@ Sphere .ﬁl
& Cone Rad-2
B Torus = I
@ Hodes Theta-2 I
@ Elements L
B Contact PajPepth
B Circuit s I
Operate | 2|
Ez: / Modif]  Resar Cancel | & |
Reflect Help @I
Check Goom
Delete | @
fealptgme s o 2|
) -l
[[¥L4T Pick 4 WP locs == center, inmer radfthets, outer rad/1|mat=l | type=1 [real=1 [esve=n [secn=1 |

K 2-139 A [HEH 3/4
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(8) 4k&4E “Partial C...” & I AEHE: “WP X7 J5HIAN “027, “WP Y” 54N\
“0.0417, “Rad-1” Jo#i N\ “0.02”7, “Theta-1” J5Hi A\ “270”, “Rad-2” J5¥i A\ “0.047,
“Theta-2” JG%iA “360”, “Depth” JGHiA “0.04”.

(9 Hil; “Partial C...” FHH 1) “OK” %4, #th A B IEE LK 2-140).

GYANSYS LE-DYNA Utility Menu (composite beam)

File Select List Plot Plotftrls WorkPlane Papameters fBacro Memltrls Help
o]zl ul s 8 o v & B e
ANSYS Toolbar ]
savE_DB| FESUN_08| QuIT| POWRORFH] 4
ANSTS Nain Nenu @] AN | [i- 2|
ferences =] voLMES - @|[z-]
PTOCESSOT - JUN 11 2013 ——
o Coos ot e ' masas || 8] %)
nﬁiﬂ Pr‘gw] =)
e Elem Ctrls —
8|
B8]
B8]
& Cylinder
Asalid Cylinder &
::I(ullw Cylinder al
FBy End Pis & 2 =1
BBy Dinensions a
EY
_ J<=l
J=ot
8|
2]
&
2
o o
- r
[Pick & mer item or enter an ANSYS Comnend (PREFT) [mat=1 [twwest [reslmt  [eaysmd  [oecm | |

K] 2-140 A [ HEAE

(10) b fE S A AL T HA&H 1 “Isometric View” (JLE| 2-141), S80I A
SMPE . LA RS AL P 2-142 Fios. an Sk lbsde AL (B A #F), A Cul+
bR A BT LA AL, VR sl BRI TR B T AR ORI, ] Cel+ BUbR A B vT LLEFE AL
= AN

VOLUMES
JUN 11 2013
12:17:57

TYPE NUM

e 2]
@

‘ Isometric View

olelelelelele

K2-141 BT R% Bl 2-142 RS A B IR fe

R TE S II
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(11) K Xi%+$¢ Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Volume, #f
H “Glue Volumes” & (UL 2-143).
(12) #iili “Glue Volumes” % 1) “Pick AI” $41, A [ HPUA > HA N2
Mo ZPTLLRE ARG 43 DU AN G BRAR 5 G A2 2 ok T LA ) AR 43t v B () BTG
(13) #KIki%EH Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimens-
ions, I “Create Block by Dimensions” % -1 ( WLPH 2-144).

Glue Volumes

* Pick " Unpick

= gingle B

© Polygen (" cirel

" Loop

Count o

Maximuam 4

Minimum F

Volu N

(¢ List of Item:

P INCreate Block by Dimensions

Min, Max, Inc
[BLOCK] Create Block by Dimensions

_— ¥1,¥2 Y-coordinates I:H:I
sy | 21,72 Z-coordinates C L]

Reszet Cancel |

| ok | dpply | Cancel | Help |

Pick all Help

2-143  “Glue Volumes” % [ 2-144 “Create Block by Dimensions” % Il

(14) 7F “Create Block by Dimensions” % [/ “X1, X2 X-coordinates” J& 1) /7 HE P
YN “07, “0.27, {E “Y1, Y2 Y-coordinates” Ji [ 7 HEN MK “07. “~0.027, 1E
“Z1, Z2 Z-coordinates” J5 7 HENAK KA “07, “0.047,

(15) #ii5 “Create Block by Dimensions” % T[] “OK” 441, B ZEMRMIIFEE 4k
5L, JRMBEEIEE D (LK 2-145),

VOLUMES

AN

JUN 11 2013
1z:19:58

TYFE NUM

2-145 B A A B R

IR F II
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(16) K%+ Main Menu>Preprocessor>Modeling>Copy>Volumes, #t “Copy Volumes”
W LK 2-146) . BFRGHRAE R R A BRIk,

A7) ¥ EbROthrTam B B O E, ARG REG AR, B ZIRSUESE, RoR
Beikd. Fiak, WRANOET A BRER-E, aTLUHR AR RE: ok bR
R, AR Nk, fem A B EREERERE S, PR RAR AR, R4 B
IS B e M o XN PR S — T BARABEE, DehRAR A R B R AT Sk, XN AT B
HRIERET .

(18) B #tuik 5 i “Copy Volumes” & HIH [ “OK” %4, 3 5 —FE A
“Copy Volumes” % I (LK 2-147).

&+ pick  Unpick

* Single " Box

" Polygon (" Circle

o
C = o
s W\ Copy Volumes
Maximum = 5
Minimum = 1 [VGEN] Copy Volumes
Volu MNo. = ITIME  Mumber of copies -
= - including original
Ol ¥ £ I
e ot dmens DX Y-offeet in active CS ]
" Min, Max, Inc
DY f-offaet in active S l:l
DZ Z-offset in active C§ l:l
- KINC Keypoint increment I:l
0K Apply
- 4 NOELEN Ttems to be copisd Volumes and mesh ~
Reset Cancel

— ok | toply | Cancel | Help |

[ 2-146  “Copy Volumes” % 2-147  5H—MIEK) “Copy Volumes” % I
(19) E57 ML) “Copy Volumes” % L “DY Y-offset in active CS” J5 [¥) /5 HEH
BN “—0.027, SRJFHEIZE R “OK” 424, CEBUHIL (LK 2-148).,
(20) K IRi%EFE Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Volume,
i “Glue Volumes” % 1 (LK 2-149). Jebras B0 i bt ko

VOLUMED AN
JUN 11 2013 Glue Volumes
TYPE NUM

12:22:01

e

Pic

"

" Unpick

% Zingle (" Box

" Polygem (" Circle

r

Count 1}
Maximum 4
Mindmum z
Volu H

¥ List of Items

" Min, Max, Inc

|

Resst Cancel
Pick All Help

|5 2-148 A. B. C 5% %] 2-149  “Glue Volumes” %I

IR F II
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QD Kebrigin B R FL, Fdi /o, FRROGARTE ) _ASTS Toolbar
C UL, e, By CRMECRHI, Jorpiip, Sl el o

(22) i “Glue Volumes” & IH ¥ “OK” #%4fl, B. C
RS Gt

(23) eI ZC B T R4 “SAVE _DB” 4l (WL 2-150), fRA73C1

5. XIa8T

(1) k% £ Main Menu>Preprocessor>Meshing>MeshTool, 31 “MeshTool” %
(WK 2-151),

(2) 1£ “MeshTool” & IOH ) “Element Attributes:” R J7HEF %EFE “Global” (iHid
Bz A S B = A E R IE R, TR THE S I “Set” #4241, 3 “ Meshing
Attributes” & 0 (WL 2-152),

MeshTool

Element Attributes:

Global - Set

[ Smart Size

[ [

Fine B Coarse

2-150 T H%

Size Caontrols:

Globel 5ot | Clear |
Hreas ﬂ M
lnes  Set | Clear |
Ketz  Set | Clear |

Mesh:

WYolumes hd

Shape:  (+ Tet " Hex

wied O a WMeshing Attributes X

’—4| Default Attributes for Meshing
[TYPE] Element type mumber T SoLIDie: ~
Mesh Clear [MAT]  Material number 1 -
[REAL] Real constant set number None defined
[EST3] Element coordinate sys 0 -
Refine at: - |Elements :l' [SECNM]  Section number None defined +
Refine
Close Help k| Cancel | Help |
23 R : - 23
[ 2-151 “MeshTool” %I (1) 2-152  “Meshing Attributes” &

(3) 7E “Meshing Attributes” % Il FHEATIEEE: 7 “[TYPE] Element type number” J5 ]
JTHEHERE “1 SOLID164”, fE “[Mat] Material number” J5 [ HEHIEFE “17, RJ5 Hd
“Meshing Attributes” % 9 [ “OK” 424l

(4) Hii “MeshTool” % I “Lines” J5H “Set” #%4, #iH “Element Si...” % H
(LK 2-153)
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(72) AREARIE o

(5) Bt “Element Si...” & 9 “Pick All” 3240, #H “Element Sizes on Picked
Lines” % M (LK 2-154),

* pick " Unpick

# single (" Box

" Polygon (" ciyele
" Loop

Count = 0 MElement Sizes on Picked Lines ‘Y‘

Maximum = 24 [LESIZE] FElement sizes on picked lines

Minimum = L

SIZE Element edge length
NDIV ~ No. of element divisions |:|
(* List of Items (NDIV is used only if SIZE is blank or zera)

EYNDIV SIZE,NDIV can be changed v Yes
SPACE  Spacing ratio

" Min, Max, Inc

il

ANGSIZ Division arc (degrees)
( use ANGSIZ only if number of divisions (HDIV) and

- Bpply element edge length (SIZE) are blank or zero)
Cancel
Pick All Help 0K ‘ Apply ‘ Cancel | Help ‘

K] 2-153 “Element Si...” %1 % 2-154 “Element Sizes on Picked Lines” % I

(6) 7t “Element Sizes on Picked Lines” % 1+ “SIZE Element edge length” J5 [ /7 HE
I “0.0057, K5 HRTZE DR “OK” #24.

(7) HK%EH Main Menu>Preprocessor>Meshing>MeshTool, 3 H “MeshTool” % [
(L 2-155).

(8) 7F “MeshTool” % 171, M “Mesh:” JG 1 T HEF LS “Volumes, M “Shape:” J&
(R EAE L “Hex”,

(9) HALE “MeshTool” % O HHdF “Mesh” 24, 31 “Mesh Volumes” % I (I
Kl 2-156), RAFRGHRAE A m) b AT k.

(10) # AR A [ & B b, o bs s, &b A P2 E, A
[ AR i, R “Mesh Volumes” % IH ) “OK” #2401, A BRI (I
K 2-157).

(11) #IXEFE Utility Menu>Plot>Volumes, FHi i~ A, B, C (A (LK 2-158).

(12) KKk F Main Menu>Preprocessor>Meshing>MeshTool, #fi “MeshTool” % [
(L 2-159),

(13) 7F “MeshTool” % A “Element Attributes:” AbikFE “Global”, FEAdFi% T HE
JGff “Set” 4L, i “Meshing Attributes” %11 (WK 2-160) .

(14) £ “Meshing Attributes” 7 H R TEF: 78 “[TYPE] Element type number” i
RIJTHE LS “2 SOLID164” CHLaiiz i HE fa MBI, =M B KiE$) . /£ “[MAT] Material
number” JG R THEFIERE “27, ARG Hd “Meshing Attributes” % ) “OK” %4,

(15) 1F “MeshTool” % 17, M “Mesh:” JGHITHEF £ “Volumes”. M “Shape:”
JE I FIEREPE S “Hex”s

(16) 7E “MeshTool” % I, Hii “Mesh” %4, 3 “Mesh Volumes” % I (L
Kl 2-161), FFRGHRAE A ) b BTk

IR F I
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MeshTool

Element Attributes:

Glabal Set

4

™ Smant Size

Bl B
Fine 5 Coarse:

Size Controls:

Global il ﬂl
Areas Set M
Lines Set M
Layer Set M * Pick " Unpick

Keypts Set Clear & Single  Box

" Polygon { circle

* Loop
Mesh: Wolumes = l

Shape: & Tet " Hex souns -
- Maximum =
© Mapped & Sweep Mindmum = 1

Volu MNo. =
I 3 or 4 sided s l _—

* List of Items

Mesh Clear " Min, Max, Inc

|

Refine at: |Elements hd I
-DK Appl |
Refine —

Close Hel
| P | Pick All Help |

/& 2-155 “MeshTool” %[0 (2) & 2-156 “Mesh Volumes” % [

ELEMENT 2

JUN 11 2013
1lz:24:16

K 2-157 A [ SR
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(74) ARTHTRIR

VOLUMES AN

JUN 11 2013
12:25:22

TYPE MM

K 2-158 A. B, C st

MeshTool

Element Attributes:

Global Set

4

™ Smar Size

| [
Fing E Coarse

Size Controls:

Global Set Clear
Argas Set | Clear
Lines Set Clear

Layer Set Clear
Keypts Set Clear

Mesh Wolumes -

Shape: & Tet " Hex

& fied € Happed © Sweep Meshing Attributes

- Default Attributes for Meshing
I 3 or 4 sided o
[TTFE] Element type mumber 1 SOLID1Ed v

Mesh Clear MAT]  Material number I—ILI
[REAL] Real constant set mumber W
[ESYS] Element coordinate sys l—ULl
Refine &t |Elements =1 [SECNIM] Section mumber [Nors defined <]

Refine

Clase | Help I OE | Cancel | Help |

2-159 “MeshTool” % 2-160 “Meshing Attributes” % I
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(7)) K RFRIEAE B BRAPH, b br A28, B PHROSAHIE, KRG H T “Mesh
Volumes” & ) “OK” #%41. B AR U7 oc (LK 2-162).

ELEMENT&

AN

JUN 11 2013
1Z:26:09

Mesh Volumes

% pick " Unpick

i+ gingle " Box

" Polygon (" gircle

{ Loop

Count = 0
Maximm = &
Minimam = 1
Volu No. =

* List of Items

" Min, Max, Inc

—

Apply |
Reset Cancel |
Pick AlL Help |

Al

2-161 “Mesh Volumes” %I 2-162  A. B WL T BT

(18) HKki%+F Utility Menu>Plot>Volumes, F#i7x A. B, C HOAEA (LK 2-163).

VOLTUME 3 AN
JuN 11 2013
iEazial bilbol 12:26:44

K 2-163 A. B. C s

(19) fKxi%EF Main Menu>Preprocessor>Meshing>MeshTool, 7 “MeshTool” % [

(K 2-164),
s = I
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(20) 7 “MeshTool” % I+ “Element Attributes:” 4bi%#¢ “Global”, i #uiiiZ% 7 HE
Jo ) “Set” %4, 3 “Meshing Attributes” % 11 (LK 2-165),

MeshTool

Elernent Attribites:

Global - Set

I Smar Size
ﬁe E CaarseJ
Size Controls:

Gobdl et | Cles |
Lnes  Set | Clew |
L ﬂ M
Kapis St | Clew |

Mesh: Valumes -

Shape: ¢ Tet " Hex

® s o I\Meshing Attributes X

'—_l Default Attributes for Meshing
[TYPE] Element type mumber 1 OLIDIGE v

Mash Clear [MAT]  Material number 1 -
[REAL] Real constant set number None defined v

[ES¥S] Element coordinate sys [0 =]
Aeline ot | Elements g [SECHIM] Section rumber None defined -

Fiefines

Clase Help ok | Cancel | Help |

e =z3 R H . Z3
2-164 “MeshTool” % Il 2-165 “Meshing Attributes” % Il

(21) {£ “Meshing Attributes” % M FATEFE: 7 “[TYPE] Element type number” Ji5
HITHEFESRE “3 SOLID164”, f£ “[MAT] Material number” J5 ) /7HEFER: “37, R H
ifi “Meshing Attributes” 7 HH ) “OK” $%4.

(22) {F “MeshTool” % 17, M “Mesh:” JGHIJTHEF £ “Volumes”, M “Shape:”
JE P FRERE T E T “Hex”.

(23) 7F “MeshTool” % O, i “Mesh” fZ4, #H “Mesh Volumes” %[0 (L
K 2-166), FlArJEhs22 A ) bR ko

(24) ¥ EArRE C B, Pibbsctl, C BRoUEsif, AR5 Hd “Mesh
Volumes” % FIHf] “OK” %41, CFFRISEFHIc (ILE 2-167).

(25) Pl ERfE LM 2 EAIALIK) “SAVE_DB” %41 (WL 2-168), {47301

6. 4R Part

(1) fKUEFE Main Menu>Preprocessor>LS-DYNA Options>Parts Options, # i} “Parts
Data Written for LS-DYNA” % 0 (LK 2-169).

IR F I
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ELEMENTS AN

JuN 11 2013
12:27:26

Mesh Volumes

@ pick " Unpick

& Zingle { Box

© Polygon " girele

" Loop

Coumt = 0
Maximum = 2
Minimum = 1
Volu No. =

@ List of Items

" Min, Max, Inc

|

[1):4 Epply
Peset Cancel
Pick All Help

Hdl

& 2-166 “Mesh Volumes” % I K 2-167 A. B. C#RI1 T #IG

NParts Data Written for LS-DYNA

[EDPART] Part ID Options
Option
# Create all parts
" lUpdate parts
" Add part
" Delete part
 List parts
ANSTS Toolbar
OE | Apply | Cancel | Help |
| save_oe| REswn_pB| qurt| PowesreH]
2-168 T H% Kl 2-169 “Parts Data Written for LS-DYNA” % I

(2) {#%F “Parts Data Written for LS-DYNA” % L FIERINBEE AL, Bz 0
“OK” %4, %l “EDPART Command” # I (LK 2-170).

IVEDPART  Command
File

The PART list has been created.

LIST ALL SELECTED PARTS.

PARTS FOR ANSYS LS-DYNA

USED: used in number of selected elements

PART MAT TYPE REAL USED
1 1 i 1 1664
2 2 2 1 1280
3 3 3 1 1280

2-170 “EDPART Command” % 11
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(3) #idi “EDPART Command” % 47 F A X 55 i% 5 1 .

7. BWEVHIEE

(1) HIRI%EHE Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, i} “Input Velocity” 7 1 (JLIK 2-171),

I Input Velocity X
[EDPV] Initial Velocity

Input velocity on part/assembls

Translational Velocity:

VX Global X-component
V¥ Global Y-component

VZ Global Z-component

fngular Velocity (rad/sec):

OMEGAY Global X-component
OMEGAY Global T-component

10 (10 |

OMEGAZ Global Z-component

014 Apply | Cancel | Help

K 2-171 “Input Velocity” % I
(2) #F “Input Velocity” % ) “Input velocity on part/assembly” J& [/ /5 HE Hp % 3%
“1”, ¥ “VY Global Y-component” J& [ 7 fHEHE N “—207, SR)5H.d5 “OK” %41l
8. TEMX¥Efm
(1) KKIEFE Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact,
4 “Contact Parameter Definitions” % 1 (W& 2-172),

NContact Parameter Definitions b 4

[EDCGEN] LS-D¥NA Explicit Contact Parameter Definitions

Contact Type Auto Gen'1 (AG) [PS
Automatic (ASSC)
Auto 2-D (AS52D)
Single Surf (S5)
Eroding (FSS) ¥

Nodes to Surface
Surface to Surf

Auto Gen' 1 (AG)

Static Friction Coefficient

Dymamic Friction Coefficient
Exponential Decay Coefficient
Visgcous Friction Coefficient

Viscous Damping Coefficient

Birth time for contact
Death time for contact 10000000
BOXID1 Contact box

N

BOXIDZ Target box

[0]:4 | Apply ‘ Cancel | Help

% 2-172  “Contact Parameter Definitions” % Il
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(79)

(2) 7F “Contact Parameter Definitions” % I/ ] “Contact Type” J& I —ANJrHEF ik
£ “Single Surface” (HFiETETF R AW ), 78 “Contact Type” JGIHE — ANy HE L £E

“ Automatic (ASSC)”,

(3) 7F “Contact Parameter Definitions” % [/ “Static Friction Coefficient” )5 1) J7HE

W éfﬁ]\ 113 0‘3 ?70

(4) 7F “Contact Parameter Definitions” % IIH1[1] “Dynamic Friction Coefficient” J5 ]

JTHEA BN “0.37, SRJE A L “OK” Hdl.

9. REHREZM

(1) K% FE Main Menu>Preprocessor>LS-DYNA Options>Constraints>Apply>On Areas,
P “Apply U, RO... ” & (WL 2-173), Jebae hy B m b sk,

(2) BOLbrtkTR By C BAcumif i), Sy lbn 22 e v X iAo g 42 €4

(3) i “Apply U, RO...” % IOH ) “OK” #%40, #H “Apply U, ROT on Areas”
W (LK 2-174),

Apply U, RO. ..

* pick " Unpich

@ single (" Box

" Polygom (" Cipele

" Loop =
W Apply U, ROT on Areas |X‘
Count = 0 —
Maximam - 35 [DA]  Apply Displacements (U, ROT) on Areas
Lak2 D0F= to be constrained A1l DOF [N
Minimum = 1

Area No. =

+ List of Items

" Min, Max, Inc

|

All DOF
- I fpply as Constant value ¥
If Constant value then:
M VALUE  Displacement value I:I
Reset Cancel
| ok | toply | Caneel | Help |

K 2-173 “Apply U, RO...” & K 2-174 “Apply U, ROT on Areas” %Il

(4) #6835 “Apply U, ROT on Areas” % 47 bJ7 THESG IR BN 4%, ik “All
DOF”, R)5 iz ) “OK” %4,

(5) EEE I 27 By C BRI 2o A R (UL 2-175).

(6) P hA AR S 2 M Ab i) “SAVE_DB” #54l (UL 2-176), fRA73C1F.

10. it

(1) KXk F Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % H (JLE 2-177).

(2) f£ “Solution Time for LS-DYNA Explicit” % H /1] “[TIME] Terminate at Time:”
JE T HER A €0.0057, SRJ5 FZE L) “OK” 24

(3) MK IKIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types, 3
H “Specify Output File Types for LS-D...” % 1 (WK 2-178),

IR F I
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ELEMENTS AN

JUN 11 2013
12:27:26

2-175 B, C ZERRIW P70 i [H 4 240 B

Solution Termination Time
[TINE] Terminate at Time: D
ANSYS Toolbar
[0]:4 Apply | Cancel ‘ Help
savE_re| REsum_o | aurT| PowkeRPH]|
2-176 T H% € 2-177  “Solution Time for LS-DYNA Explicit” % -

W Specify Output File Types for LS-D...

[EDOPT] Specify output type for LS-DYNA

File options Add -

Produce output for... ANSYS -
(04 ‘ Apply | Cancel ‘ Help |

B 2-178  “Specify Output File Types for LS-D...” %

(4) 7f “Specify Output File Types for LS-D...” % 1+ “File options” J& [ 7 HE H 1% £
“Add” CRTEZ T HE G AR S, = B SRIER ). 7E “Produce output for...” 517 HEHIEFE
“LS-DYNA” CHRfiiZ 7 HE S5 IS, = M RIESE) . AR5 Bz s L i) “OK” 424l

(5) HIKIEF: Main Menu>Preprocessor>Solution>Output Controls>File Output Freq>Number
of Steps, il “Specify File Output Frequency” % 11 (WLIE 2-179).

(6) 7 “Specify File Output Frequency” % 1) “[EDRST] Specify Results File Output
Interval:” JGHITHEF 4N “40”, 7 “[EDHTIME] Specify Time-History Output Interval:” J5
T HER SN “40”, SRIGHRIZE L “OK” %4,




e (81)

[EDRST] Specify Results File Output Interval:
Mumber of Output Steps
[EDHTINE] Specify Time-History Output Interval:
Humber of Output Steps 1000
[EDDUMP] Specify Restart Dump Output Interval:
Mumber of Output Stepe
ok | soply | Cancel | Help

2-179 “Specify File Output Frequency” % Il
1. AR K 3T

(1) HKIRIEFE Main Menu>Preprocessor>Solution>Write Jobname.k, # “Input files to
be Written for LS-DYNA” % 0 ( BLI& 2-180),

M Input files to be Writtenm for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSTS v

Write input files to... |

‘ Bromse. .. ‘

ok | Aeply | Cancel | Help |

K] 2-180 “Input files to be Written for LS-DYNA” % 11 (1)
(2) 7£ “Input files to be Written for LS-DYNA” % [T+ “Write results files for...” 5[
JIHEFIERE “LS-DYNA” (HLefiiZ iy HEJG MBI — I RIEFE), P “Write input files
to...” JGH) “Browse...” %4, 7H “Write input files to...” % 1 (WL.FEH 2-181),

Write input files to...

IBTFE @ [ conposi te_bean -] £ B~

KRR
]
a8
=y
FET
#EA

[ L<BRE

TS (1) I - 75

BREED: [ W =] il

K 2-181 “Write input files to...” % I

(3) & “Write input files to...” % HH “3CfE4 (ND:” JGHITHEH i N “composite
beam.k”, Huii “{RA7” $%4l, SRJGFRIE] “Input files to be Written for LS-DYNA” % [
(ILIE 2-182).

(4) i “Input files to be Written for LS-DYNA” % L) “OK” %4, ##H
“EDWRITE Command” % H (L& 2-183),
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I\ Input files to be Written for LS-DYNA X

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... 1LS-DYNA -

Write input files to... ‘cDmpDS.ltE_bEam.k | Browse. .. ‘

0K | Apply | Cancel ‘ Help

K] 2-182  “Input files to be Written for LS-DYNA” % 11 (2)

(5) Hiidi “EDWRITE Command” & FUA7 A S5 R HIZ A
(6) LGB AE T AT B A SO5 KA RAE FEIE, S “Exit from ANSYS” % H
(P 2-184).

MEDWRITE Command g‘
File

#xx ANSYS GLOBAL STATUS »ex

TITLE =
NUMBER OF ELEMENT TYPES = 3

4224 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER - 4224
5841 NODES CURRENILY SELECTED. MAX NODE NUMBER = 5841
44 KEYPOINTS CURRENILY SELECTED. MAX KEYPOINT NUMBER - 48 MExit from ANSYS X
68 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 7
35 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 48 - Exit from ANSYS -
6 UOLUMES CURRENTLY SELECTED.  MAX UOL. NUMBER = 7 & Save Geomtloads

-
Urite ANSYS database as an Explicit Dynanmics input file: composite_beam.k Save GeotLdtSolu

¢ Save Everything

TRANSFER SOLID MODEL BOUNDARY CONDITIONS TO FINITE ELEMENT MODEL . |
© Quit - No Save!

CONSTRAINIS TRANSFERRED FROM AREAS = 810
& | Cancel | Help |
% 2-183 “EDWRITE Command” % I % 2-184 “Exit from ANSYS” % I

(7) ¥krh “Exit from ANSYS” % It “Save Everything” Wi () ke, %
FH) “OK” $4%4

12. K##

(1) #7JF “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % H
(WK 2-185). HSNZE LA C&FTH, N s s 7SR Pz s H ik s/ BlbR
iz % H o ke WG R & HOCH, ATRLH “IFaR” e i) “ANSYS 14.0”7
TS R “Mechanical APDL Product Launcher 14.0” EFr3TH (A ERR).

(2) B4 “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % [
“Simulation Environment: ” J5#E 5 {8 . =M K Fr, &F “LS-DYNA Solver”,

(3) B4l “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % [
“License: ” JyHEJa (B =FMIEE bR, &+ “ANSYS LS-DYNA”,

(4) 7 “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % 171
“Working Directory:” JHEH i A\ “d:\composite_beam”,

(5) B4l “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % [
“Keyword Input File” J7HEJG ) “Browse...” %4, 7 “Select Keyword Input File” %I
(LK 2-186)




BILJLTRE @

Hostname: PC-20120103BENE

File Profiles Options Tools Links Help

——Analysis Type-
Simulation Environment: *) Typical LS-DYMNA Analysis
m |LsDYNA Solver B ) Implicit-to-Explicit Sequential Solution
Simple Restart Anal
License: ) Simple Restal alysis
\ANSYS LS-DYNA |= ) 8mall Restart Analysis
) Full Restart Analysis

Customization/ f
Preferences

Working Directory. |

H Browse.
Keyword Input File: | H Browse. @
| ||
| Run | Cancel Run ‘ Product Help

2-185 “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % O

(6) 1F “Select Keyword Input File” % 1144k %] “d:\composite beam H % ) composite
beam.k U, BRSSO E Rl “FTIT” $id.
(7) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile: *** La...” % 1+

B “Run” %4, #H BntHH R “D:\Program Files\ANSYS Inc\v140\CommonFiles\...”
&I LK 2-187).

Select Keyword Input File
EHHEE @)

Files\ANSYS Inc\v140\CommonFiles\..

[ compesite_bean & OF e
Y [*] composite_beam. k
HRIERITEY

£E

<
AN
I
gl
KA
) )
= EARA &
& L3 ARA «

<z Y\

SR @ L5-DYRA Trput Files (¢ k) v Wil

] 2-186 “Select Keyword Input File” % K K] 2-187 BoRiHEEFER “D:\Program Files\ANSYS

Inc\v140\CommonFiles\...” % I
(8) WE e SRt R “D:\Program Files\ANSYS Inc\v140\CommonFiles\...”
T LUK 2-188 LN 2, R b T sl nl G P s
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Interf. ID 4.00PAE+B8 .38 6.1B40E+B0
Gontact entit 8. 00BEE+B8 8.08 8. 0BEGE +B8
Rigid bodies 8. DBPAE+B8 a.68 3.2000E-B2
Implicit MNonlinear 8. A0PAE +BA a.08 8. ARALE +0A
Implicit Lin. Alg. PAPPAE+BA a.68 a

4.3000E+B1 108.08 4.2594E+B1

Problem time 5.BB01E-B3

Problem cycle 13143

Total CPU time = 43 seconds ( @ hours @ ninutes 43 seconds
CPU time per zome cycle = 756 nanoseconds

Clock time per zone cycle= 758 nanoseconds

Number of CPU’s 1

NLQ used/max 96/ %6

Start time B6-11,2813 12

End time B6-11,2813 12 @1

Elapsed time 43 seconds{ @ hours @ min. 43 sec.) for 13143 cycles

Normal termination P6/11/13 12:38:01

B 2-188 1454k
13. 4B
(1) Xidi LS-PREPOST Ebr (LK 2-189), 4TJT LS-PREPOST 5 AbHi#% (L] 2-190).

- OX

Tollow | spltw | particle |
Outpur_ | Trace | mrpta |
anoa | Ught | N |
sPlane | Setting | state |

Range | Vector | Measur |
Find | ident | ASCI

Appear | Color | Model

1 2(3|4|s]6]|7]m

[ rile | off | Tins | Triod | ocolr |unode| Frin | 1505 | toon | Acen | o | +10 | Rx [ ceon |EEE Toe | rront | might | Redw | Home |
tide | Shed | View | Wire | Feok | Edge | Grid | Mesh | Shm | Poen | zowt | | O | AN [P pottm| Dack | Left | Anim | Resct |

= endfull A
bastyle fade

Measure distance,/area, volume interlsce

2-190 LS-PREPOST #ER (1)

(2) Hil; LS-PREPOST #4E ST+ ¥ “Background” FHZEH., FHd; “Plain”,
B s haem LK 2-191D),




F2E
AL AEER @

File Nisc. Togele Backeround MApplications Zettings Help

1 2|3 4| fElwsanbland

Tithe | 00 | Tiors | rind | Beoke |t | Frin | tsos | teon | e | 7 | <10 | ma | oeon |[ERY top | Front | Right | Redw | Home

|un.—|q.-a|w-|m|rm|rq,—|rm|u.—.l.|ﬂm Poen | 2ot | 41 | OB | an |m|u.nm|n.-|.|:ru |adm|n.--c

= bastyle fade
baityle plain

Lk

Blank /unblank clements inerlace

K 2-191 LS-PREPOST #:4F 7 H (2)

(3) i fER A FAR File MR, MKIXKFTIF “Open” — “LS-DYNA Binary
Plot Ctrl+B” (UL 2-192), #i} “Open File” %1 (LK 2-193),

Open File @

SHHAD: [ o-1za120 | ck Ev
#MLS—PrePost 3.2 (Beta) - 29Jun2011(16:05 7 Dilicense
( ) J ( U [ D3PLOT
VBN Hisc. Tozgle Backeround Applications Settings Help FEREIEREA = DIPLOTOL
Open | LS-D¥HA Binary Plot  Ctrl+E | @ ggg%ggg
Inport *| LSDYNA Keyword File Ctrltk & =
Recent ¥ Time History File J
Save y| Command F.lle Ctrl+C o
Post.db File -
Save As L %
Project File Ctrl+] 1
Update Interface Force File &Eg‘@m
Print... Ctrl4p | LGES File ‘
Novie... Crrlen | VDA File FLLER
Nastran File
Exit Ctrl+X Nastrantpeh File
Save and Exit Lsplot File TS W [ = 17 @
| Others 4 el [Binary PLot Gearplote, ®7 thdor, #intfm > | i
R . =23
Kl 2-192 FTHFIHEL AR ARSCF 2-193  “Open File” % [

(4) M “Open File” & HH¥]FH “d\composne beam” HZ N “D3PLOT” X4,
HE 2-194 Fros BB . B Ros 7 A TR B B4 C B8 1E AR ] o

(5) K5 BARIEAE Ay B AT L, HI Ctrl+ AR Zc 8 vl U SIALIE, ] Ctrl b o B vl DA%
AL, H Ctrl+ lUbr A B mT LU AL

(6) Hii BB % DTE’]WEE’J@ G AT AR s o R Bl . PRl [ 8 R ]
PLEF it CULIEL 2-195) 0 Wi R L5 [ 406 230 2 10 49 T30 2% dme A 320 () 42 L P A8 0 20 1 47 T8 )
P,
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HSL.S-PrePost 3.2 :I'!-t:!.u,] = 29
File Nisc. Tosele Background Applicati

ions Zettings Help
L5.0%MNA user input
Tima = o

D:\ composite beam\d3plot

bx

Title | 0N | Tims | Trind | Beobe |Woode | Frin | Tsos | Leon | Acen | Fin | 418 | Rx | Dean m| Top | Front | Right | Redw | Home
Hide | Shad | View | Wire | Feat | Fdge | Grid | Mesh | Shen | Poen | Zout | /| O | AR |m|u..nm Back | Lelt | Anin | Rescl

[Tenc Firt 1 Law 42 e 1 [#ILoon B Time 0
—| <m0+ sl
3 > U vane
= Fintshed reading model

Lk

meed model data to operate command

K 2-194 AR5

—| <[] +]n]

L

K 2-195  Zhmiik s

(7) FpdERA FJH) “Feomp” #2241, HIW “Fringe Component” % 1 (JLE] 2-196).
M “Fringe Component” % 1= “Stress” 41, F.di “Fringe Component” %1147
MK “von misses stress”, W LG ETIFET AL B PIFFH N AR CHR, XHEF
IR, WK 2-197).

]
| Fcomp History Yiews
Appear Color Model
Group Blank selPar

12|3|4|5|5|7|D
— Fringe Component —78 ——M———

H-stress

y-stress

Stress || z-stress
Ndv Hy-stress
yz-stress

Result zn-stress

plastic strain
pressure

1st-prin dev stress

Infi 2nd-prin dev stress
nn 3rd-prin dev stress

Strain

Misc

K] 2-196 “Fcomp” #4415 “Fringe Component” % Il
(8) FR ol gy A L B R 00 o] T 45 S e




=
B aEE @

LS-DYNA userinput )

Time = 0.0012498 Fringe Levels
Contours of Effective Stress (v-m} 2.504e+08
min=2.29129e+06, at elem# 2984

max=2.50445e+08, at elem# 2746 2.25%e+08

2.0082+08 _|
1760208 _
1.512e+08 _
1.2642+08

1.016e+08 ]

7.674e+07

5.192e+07
2.711e+07
2.291e+06

‘,X

K 2-197  #AF5

(9) FEAE SO A _EJ5 ) “History” #2810 (B 2-198 HHFIMGEIBE D), ¥ “Ele-
ment” F P SRGEHE ([ 2-198 AT B YD, FRERal B SEBA i PR 1) — /NG FAT
ik iz g S ML (L 2-199). WS BT oA, n LR 2-198 H
JEHBIY) “Clear” 28 BT EFE J5 AL TG,

Find Ident | ASCIT

Fcomp ( History Yiews

Appear Color Model

Group Blank SelPar

1 2‘3‘4|5|6|7|D
— Time History Resutts

) Global i part

() Nodal () R-Nodal

() Scalar

) Ink PE ) vol Fail

Sum Mats

Effective Stress (v-m)
Max Prin Deviatoric Stress ==
2nd Prin Deviatoric Stress

Min Prin Deviatoric Stress
Tresca {(max shear stress)
Maximum Principal Stress

2nd Principal Stress
Minimum Principal Stress
%-di e

displacemen
i \"—dislatement

|4

v
<

value:  Elm

E-Type: Any

E-Axes: Global

Surface: | Maxima

Clear Raise| Pop

New | Padd

Done

[ 2-198 “History” &I B12-199  —A ok
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(10) #ezhlE 2-198 RS, Hiiikh “Y-displacement” (& 2-198 H H A 5] [&
), WP RSO, TR Plot (& 2-198 w6 D, #6t “PlotWindow-17 %
o O 2-200),

YiPlotWindow—1
o LS-DYNA user input
" [ [ Element na.
00024 | ! ! n
0004
£
£0.008
H
20,008
] A
3 00
0012 b e "
2014 | RS S S ; :
1 2 3 4
Time (E-03)
Gli‘l’lh|ﬂub|lllr]l.-]lrii]ﬂ-— In-1|lbv|l“-|ﬂnu-lw

2-200 “PlotWindow-1" % Il
2-200 %R T ANIRI N 2B 18 B B TG B BT M IS o R A R AR 55 58 1L o

214 I\

AFETENY T AE ANSYS LS-DYNA BB MBI H A k. A /Ris St +aA7
FIRREAR T3 A A 2R A8 S0n] LUK fi] 5 1 B e s AL IR R I B AR . R B 4
T LARAMARR R AN ARV 10, B3l AR AR 28 e A R Al ] A1 1o 20 350 el 0 3 A A e 52
5 T sl P e AN T B o



| Sﬂ)XINA BRI RITE

E3IE M %X 5

AFENUEA] ANSYS LS-DYNA S fFbAT ookl sy (ks frik. Mg
RT3 BB RANEL S W o S (R KR, I ELSE e oS g R e e . ORI S ol HoR T
DAASE iy A FL AR (] R0 o BRI TR R S disls >, AR BECRUE TH B4 SR (T 5 o A fi W) e 2 Ay
I TTRI DR, RS G LB MVF 2 800 AR — SE S e AR i T ], B
B BENG B M B A AR R A R . W SRS BT AT e 3R, B2 th ] LB T
IRATE 301 7 S 37 [ EMLGRST . S2B 3 gh i T ORI AT AL B R, At nT UL
XS o ASEE RIS TR U], (TS B s on RIS R E . N T
AGHRIRAL, A ] kg-m-s AL

ORI T

N ERETR o N TR S R E R R
NI T e Py N ETX]) 50 B A R
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3.1 LS-DYNA B jrzz

LS-DYNA -t fF i IR e =28 Uk oo, G RITMI ot, Sifk
T — B AR b BGE ST L e M i B R A, RBL. ANAE,  JEAR SR oTIE H
TR A, s, BHJE. R RN, B 4. M. SEATHX
BB ST R] UK 48 AT TSI ] o

3.1.1 SE{KEaj

S A BTG R RO SRR R AT BTl Gy, Al S A B G T LUK % AR R 4 4 el
JpHigt. ANSYS LS-DYNA R AbBEE$2 0 1 A zhd 7> oo Thne, H A5 2 i 1 k)
A%, AL 2 T BN I R DA o A S A B T DL AORS B e B AR v R Y
T ENAR . TEHE DL B AN AR TC, SRR DS SIS E5 R O T4
RITARYAL 73 578, ANSYS LS-DYNA AAFrfiffe fit 17 —#eht . MMl A DUkeHE (I
B 3-1) S8 AT,

Bk
MN.O.P

31 SAHIT

X4y FRoGHT, TS MR R RIS oa, BRI JE T NS T T
Eednn, VPN NERSE 5 oL R RIS O B R TR AR AL, 1A A U NERI R R, B
L Hb A2 25 AR R e B A . B N ERON SRR RL, TR N ER I . M IR
Wi R IARA LG o [RIEE, B IR /N DA 2R B S BRI B 1T o o« Rl s R e, N 2k A
HEAN B RSF RN R TG o AN BIRUSE IS PR PR T A R I 18 T o1 5 1 T

[X=613-1]1 KAEKRIDETHE

FH A RS A — AN R 0.3%0.2x0.1 15 R R4 3895

(1) #TFF ANSYS LS-DYNA 4 7L 1 s

mﬁﬁil
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(2) HIRiEHF Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 {4,

(3) HIRi%EH Main Meun>Preprocessor>Element Type>Add/Edit/Delete, #f 4 “Element
Types” % (LK 3-2). L& LR “Add” %4, 5 “Library of Element Types”
(I 3-3),

WElement Types

Only structural element types are shown
Library of Element Types

&| ILibrary of Element Types

Defined Element Tvpes:

NONE DEF INED

Add. .. | ‘ | Element type reference number
Cloce | Help | 0K | Apply | Cancel | Help |
/g 3-2 “Element Types” % Il g 3-3 “Library of Element Types” % H

(4) 7£ “Library of Element Types” % [ Zcil JHEHEH “LS-DYNA Explicit”, 764
W HEFREH “3D Solid 1647, FH.di “OK” #4lix [0 %] “Element Types” % . 1F
“Element Types” % I/ iy “Close” 44,

(5) #KIKI%EFE Main Meun>Preprocessor>Material Props>Material Models, i “Define
Material Model Behavior” % 1 (WL 3-4). ¥idi% AL THEF ) “LS-DYNA” —
“Linear” — “Elastic” — “Isotropic”, #ftl} “Linear Isotropic Properties for...” %I (L& 3-5).

N Define Material Model Behavior
Material Edit Favorite Help

Material Models Defined Material Models Available
Haterial Nodel Number 1 J Favorites =
68 L5-DYNA
@ Linear
& Elastic
[ sotropig

€ Orthotropic
€ Anisotropic
€ Fluid
Nonlinear
Equation of State

Discrete Element Properties
J _| J £ Pl Wewr hd

&l 3-4 “Define Material Model Behavior” % I

MLinear Isotropic Properties for ... &|

Linear Isotropic Naterial Properties for Naterial Humber 1

DENS 7900
EX 2ell
MY 0.3

ok ‘ Cancel | Help |

K 3-5 “Linear Isotropic Properties for...” & I




LS-DYNA
(o2) ARTHTRIR

(6) ff “Linear Isotropic Properties for...” % [1Hf “DENS” 5 J7HENHT A “79007,
16 “EX” JGIJTHEN A “2el1”, {8 “NUXY” JaJrHEREA “0.37, LU A AL IR:
FORHIEFE Y 7900kg/m’, 5 ICETR Y 2x10"Pa, WIRAELA 030 FEMBEHT, LLEAAME
“2ell” For “2x10"7, [AH “S5e-6” Fox “5x10°7, FHd “OK” #:413% 0] “Define
Material Model Behavior” %11, HdiiZ e LA B AKX 5% H.

(7) HIKZEFE: Main Menu>Preprocessor>Modeling>Create>Volumes>Block>ByDimensions,
#fiH “Create Block by Dimensions” % I1 (UL 3-6); 7 “X1, X2 X-coordinates” J&5 1%
TATTHESR A €037 CE AN ITHET A HEART R, B “07), fE “Y1, Y2 Y-
coordinates” J5 I —ANTHEPEIN “0.27, E “Z1, Z2 Z-coordinates” JG[HIES AN JTHET
BN “0.17, RJFHE “OK” %4l KIik oA k.

N Create Block by Dimensions
[BLOCK] Create Block by Dimensions

X¥1,¥2 X-coordinates I:l

Y1,Y2 YV-coordinates I:l

71,22 Z-coordinates I:l
0] | Apply | Cancel | Help |

P4 3-6 “Create Block by Dimensions” % [

(8) BAThEe/ER R A MALE T EH4&H ) “Isometric View” #2401 (WE 3-7), SARHLE
IS T, WonsdE LK 3-8).

=
il

Isometric View

tjejala

K37 META% K 3-8 KI5 AR

(9) R/ #ic. #Iki%ESE Main Menu>Preprocessor>Meshing>MeshTool , #f H}
“MeshTool” %11 (WL 3-9). 7F “Element Attributes:” R J/7HEHFIEFE “Global”, i
ZITHE G I “Set” 3241, 3 “Meshing Attributes” % H (L& 3-10). 7E “Meshing
Attributes” % IR T A F#4FE: 7F “[TYPE] Element type number” J5 77 HEFIEFE “1
SOLID164”, 7F “[MAT] Material number” |5 J7HEPIEEE “17, Fadi “OK” %4, R
[f] “MeshTool” % 1. fF “MeshTool” % 17 “Mesh:” J5 i) J7 HE L FE “ Volumes”, 7F
“Shape:” JEikd “Tet”, FFikr “Free”. H.ili “Mesh” %45 “Mesh Volumes” % [

(A 3-11),
s = I
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(93)

MeshTool

Elernent Attributes:

I~ Smat Size
Fine B Coarse
Size Controls:

Global _ Set | Ciar |
Areas ﬂ M
tres Sl | Cloat |
e ﬂ M
Kepis St | Clear |

¥ pick " Unpick

# Zingle { Box

" Polygom (" pirele

Mesh: WMeshing Attributes X ~
Shape: " Hex Default Attributes for Meshing :;:::“m : ?
S 0 [TYFE] Element type number [ (LM] Minimam = 1
[MAT]  Material mumber 1 - Volu No. =
[Fotoes o] Lt —
[REAL] Real constant set number m 5 List of Trems
@ Clear | [ESYS] Element coordinate sys n - " Min, Max, Ine
[SECNUM] Section mumber [None defined =]

|

Refine at: ’m
-DK Appl

eset Cancel
Cloze | Help | (_arr) Cancel | Help | Pick A1l Help

il

3-9 “MeshTool” #H K 3-10 “Meshing Attributes” % 3-11 “Mesh Volumes” % H

(10) #ii; “Mesh Volumes” % HH ) “Pick All” %41, #H) “Warning” % 1 (I
F 3-12). % “Warning” B FV 45 ] DY I B0 G 0 TSR 138 LU D T 2G-S o
R e o AR, A T R R 4 B G I R B DU T A B G . Rl “ Close” $541 6 ]
“Warning” % 1. P ST IS0 A T0RI 50 AR (L 3-13).

N ¥arning

Volume 1 i= being meshed entirely with SOLIDIG4 tetrahedra,

& which can be much less accurate than bricks. Use quadratic
(10-node) tetrahedra if available.

Close :

K 3-12 “Warning” % H

(X5 3-2] BRESEXI S M4

FHWRET RS T8 —A L SRR > 0. %G0B 7s T R 23 v o B o (0 T
515,
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(o) BRTHIRIE

K3-13 R oo e i
(1) 3TJF ANSYS LS-DYNA #:4f i .
(2) HIRiEHF Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 F {4,
(3) HIRi%EH Main Meun>Preprocessor>Element Type>Add/Edit/Delete, 34 “Element
Types” %11 (JLKE 3-14), & AR “Add” #%4l, #H “Library of Element Types”
i (LK 3-15),

MElement Types

Only structural element types are shosm

|7| NLibrary of Element Types
X

Library of Element Types

Defined Element Tvpes:

Add. .. | Iptiuns..l Delete | Flement type reference mumber
(014 Apply Cancel Help
Close Help | | | |
K4 3-14 “Element Types” % [ [& 3-15 “Library of Element Types” & Il

(4) {F “Library of Element Types” % [/ J7HEH L H “LS-DYNA Explicit”, 747
FEHEF “3D Solid 1647, it “OK” #4iR [ “Element Types” %11, Hiti “Element
Types” & HH1] “Close” %4,

(5) K%L F Main Meun>Preprocessor>Material Props>Material Models, i “Define
Material Model Behavior” % 1 (WLF& 3-16). #h % 147 J5 HE 1 () “LS-DYNA” —
“Linear” — “Elastic” — “Isotropic”, #fiH{ “Linear Isotropic Properties for...” %1 (L& 3-17).

(6) ff “Linear Isotropic Properties for...” % 17 “DENS” J5 ¥ HEN N 7900, 7
“EX” JERJTHENEIN “2e117, fE “NUXY” JEIJTHER AN “0.37, DL ESIAKIR: Ak
(K% 5 g 7900kg/m’, 5 AN 2x10"Pa, JMALL N 03, PG “OK” %41 [A 3
“Define Material Model Behavior” % [, Pz ad A LA K X5 M5 1.

IR F I



A 5 (os)

Define Material Model Behavior

Material Edit Favorite Help

Material Models Defined Naterial Nodels Available
= flaterial Nodel MNumber 1| J (® Favorites 2
28 LS-DYNA
8 Linear
@ Elastic

@ Orthotropic
® Anisotropic
 Fluid
Nonlinear
Equation of State

(8 Discrete Element Properties
4 ] [-J-TRE IR SN hd

& 3-16 “Define Material Model Behavior” % I

MLinear Isotropic Properties for ... &‘

Linear Isotropic Material Properties for Material Number 1

DENS 7300
EX 2ell
MY 0. 3

oK | ool | W |

g 3-17 “Linear Isotropic Properties for...” % I

(7) HKIKIEF: Main Menu>Preprocessor>Modeling>Create>Volumes>Block>ByDimensions,
i “Create Block by Dimensions” % 1 (LI 3-18), 1F “X1, X2 X-coordinates” J5 K&
TATTHERRI €017, £E “Y1, Y2 Y-coordinates” J& [ AN THEF A “0.17, 1
“Z1, 72 Z-coordinates” J5 % —AITHET I “0.17, ARG “Apply” #HHA K — K
T, PR H “Create Block by Dimensions” % H (UilH: ¥y “Apply” %4, #£n
PAT—RBAE, FEF R R A s ol “OK” %4, RaRPAT —kIRAE, MAad &
HHH KD,

N Create Block by Dimensions

[BLOCE] Create Block by Dimensions

¥1,¥2 ¥-coordinates l:l
11,72 T-coordinates l:l
Z1,Z22 Z-coordinates l:l

(014 ‘ Apply | Cancel ‘ Help |

3-18 “Create Block by Dimensions” % Il

(8) 4ksL{F “Create Block by Dimensions” % I HHEAT A FH/F: 78 “X1, X2 X-
coordinates” JG PN T HESRAR BTN “0.17, “0.27, 7F “Y1, Y2 Y-coordinates” Jg5 Py
TFRET AR AN “07, “0.17, fE “Z1, Z2 Z-coordinates” J5 B M7 HEHF A €07,
“0.17, RJEHh “Apply 7 AL AE R MK IT MR, IR “ Create Block by
Dimensions” % [,

(9) 4kzfFE “X1, X2 X-coordinates” Jii AN HEF AR KB “07, “0.17, 7E “YI1,
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(Loe) BRTHIRIE

Y2 Y-coordinates” J5 [P T HEF AR I E AN “0.17, “0.27, 7F “Z1, Z2 Z-coordinates” )5
P TTRE AR U “07, “0.17, SRJa s “OK” 4l A s =AM KT

(10) ¥/ S A ML T B &R “Isometric View” %41 (UL 3-19), o484
KIRIME T, LB O (LK 3-200. {HuE, BEET L JERALE = A7 157
T, FEAREE G R CUn SR i, = AME T 7).

EE
=

ﬂ Tsometric view
9|
A
8]

e |

3-19 MK TH%K & 3-20 L FiRpR

(11) K Ki%EFE Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Volumes,
#i “Glue Volumes” %11 (WLE 3-21), Hiili “Pick AI” 444, = AN 7 b 6 &5
1E—id,

(12) Tkl o0, #KIKEF Main Menu>Preprocessor>Meshing>MeshTool , #ft I}
“MeshTool” % 1 (JLE 3-22). £ “Element Attributes:” N J7HEF L “Global”, FHE
di % T HEJG () “Set” #%4H, 9l “Meshing Attributes” % 11 (WL 3-23). 7F “Meshing
Attributes” & I HEAT LN EAE: 7 “[TYPE] Element type number” J5 [ 5 HE £ £ “1
SOLID164”, 7F “[MAT] Material number” 5 J7HEPIES: “17, Fadi “OK” $cdH iz
Fl| “MeshTool” % I,

(13) ££ “MeshTool” % I “Lines” JGI “set” F%4H, 94 “Element Si...” %
O (LK 3-24), B “Element Si...” % L H 1 “Pick All” 24, #4 “Element Sizes on
Picked Lines” % 1 (WLIE 3-25)., #£ “Element Sizes on Picked Lines” % 1 “SIZE Element
edge length” JGIJTHE S “0.027, RJ5 5 “OK” ¢l [ F] “MeshTool” % H (U
I} “MeshTool ” & I nJ BEA #5 1F S IR, A B A AR /T WL, B3 FH AT Main
Menu>Preprocessor>Meshing>MeshTool, PLILFTFF “MeshTool” % 11D, DL E#AER R
B R 5t R e ST i “0.027,

(14) 7f “MeshTool” % 1 “Mesh:” JG I T HEFEFE “Volumes”, fF “Shape:” JGikH
“Hex”, ik “Mapped”, Hiii “Mesh” #2453 “Mesh Volumes” % 1 (UL 3-26),
TG H ) “Pick All” $4H, AR SE R o7 LR 3-27).

IR F I




M A& X 5

(o7)

+ pick (" Unpick

* gingle ( Box

" Polygom (" Cirele

-
Count = 0
Maximam = 3
Minimuam =
Volu No. =

(* List of Items

" Min, Max, Inc

3-21 “Glue Volumes” % H
Meshing Attributes

Default Attributes for Meshing

[TYPE] Element type mmber

[ soLipisg 2]

[MAT]  Material number

1 =D

[REAL] Real constant set number

None defined «|

[ESYS] Element coordinate sys

1] -

[SECHUN] Section mmber

Cancel |

None defined |

Help |

3-23  “Meshing Attributes” % Il

MeshTool

Element Attributes:

d global i

[ Smart Size

5l

Fine & Coarze

- (0

Size Controls:

Global  Set | ar |
Areas ﬂ M
Lines Clear |
e ﬂ M
Keppts ﬂ @

Shape: " Tet _é_g
i @apped " Sweep

Refine at: |Elements =

Riefine

Clase | Help |

[% 3-22  “MeshTool” % I

* pick " Unpick

% Zingle ( Box

(" Polygon (" gircle

" Loop

Count = 0
Maximam = 36
Minimam = 1
Line No. =

+ List of Items

(" Min, Max, Inc




LS-DYNA
(os) ARTHTRIR

Mesh Volumes

® pick " Unpick

* Single i~ Box

" Polygon (" Circle
(i Loop

Count = 0

Maximum =

3
M Element Sizes on Picked Lines Minimum = 1

Volu No.
[LESIZE] FElement sizes on picked lines o e
SIZE Flement edge length

* List of Items

T

DIV No. of element divisions
(NDIV is used only if SIZE is blank or zero) " Min, Max, Ine
K¥NDIV SIZE,NDIV can be changed W Yes

SPACE  Spacing ratio

|

ANGSIZ Division arc (degrees)

( use ANGSIZ only if number of divisions (NDIV) and

Apply
element edge length (SIZE) are blank or zerao)

Reset Cancel

m Apply | Cancel | Help |

Help

(L
ti

3-25 “Element Sizes on Picked Lines” % I & 3-26  “Mesh Volumes” %I

K 3-27 Rl oA

fj/ BLF - 275

R BAT R T AR 2 &R B LT, FEARMNBE RS RFGF k. 24
JA S 0] 5 S A 42 e RARAA 0K, e X @R, A T A WA X
2, HBREEMT AR LAGRAH > AR LGBV LT, KEHeiksErk. X
HTAREGHLBAYHDLR, T EL




OFE3IE
M 0 He (L99)

3.1.2 tRFEETT

2 58 B G AT AMER iy SO BRI RE 25 4 . BT TR O R, R G AE TR Y AR
N2 T BIIZR TG S R, XA X BT AR T A T . AR
KexGEx LA 1x1x0.01. AR eI, KR 0.05 JEEER 5 5 M scRin] 3k
PILLBRE R 45 8, DRI BT ST 400 (20%20) AN; 4 S SR LG, $ei 57
) HAT 5 JARICHE, BonHiaEh 0.01/5=0.002, IS, SARFIGHTE RN 1250 000
(500x500%5) Ao AFHAF R G, HibHmEzEmN b Ko AR TS0 LB 241
VERECERY, WG A, RHUBIALE.

WA ITTHTERA PR (B 3-28): —MonlUig, 5—Mh =M. VLRI
FER T o A A B PAS R A B oG AT BE S FH B = MBS G, CRPIRIG UL, A iSUAl F ot 1Y
KXo PUIATE BTG

AHEFE =B oo
Kl 3-28 BRI HICIIER

IS T A A8 A 1 Ak AR e PR TG I R Rl TR A D 3R

[%613-3]1 EERTHELS

BRI s, KN 1, 4205 0.5, BRJEN 0.01.

(1) 4TJF ANSYS LS-DYNA #{f 5t «

(2) Y% £ Utility Menu>PlotCtrols>Style>Colors>Reverse Video, K5 548k (4.

(3) fKIKIEFE Main Menu>Preprocessor>Preferences, i} “Preferences for GUI Filtering”
H (LK 3-29), & “Structural” F1 “LS-DYNA Explicit”, #XJ5#idi “OK” #44fl. It
FAEIESE T ANSYS 1) “LS-DYNA Explicit” 7= bk, 3o JEmiA0s s i,

(4) KIGEF Main Meun>Preprocessor>Element Type>Add/Edit/Delete, 3 “Element
Types” %11 (JLKE 3-30), HidiiZ e LR “Add” #%4l, #H “Library of Element Types”
wE LA 3-3D),

(5) 7F “Library of Element Types” % I # A2 7 HEHIEH “LS-DYNA Explicit”, 7E47
7 HEFR R “Thin Shell 1637, F i “OK” 4%4i& [0 %] “Element Types” % H. 7E

“Element Types” % I+ i “Close” 44,
(6) HIXi%FE Main Meun>Preprocessor>Real Constants, 5} “Real Constants” %Il (L
K] 3-32), Bl “Add...” 4, #H “Element T...” %O (& 3-33), #is “Element T...”

IR F I
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TP “OK” ¥4, #H “Real Constant Set Number 1, ...” % (WK 3-34), #idt
“OK” 324, 3% —FIER) “Real Constant Set Number 1, ...”7 %10 (JLE 3-35).

INPreferences for GUI Filtering

[KEYW] [/PMETH] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI
M Structural
™ Thermal
™ ANSYS Fluid
™ FLOTRAN CFD

Electromagnetic:
[ Magnetic-Hodal
[~ Magnetic—Fdge
[~ High Frequency
™ Electric

Note: If no individual disciplines are selected they will all show.

Discipline options
" h-llethod
" pMethod Struct.
" pMethod Electr.
« LE-DYNA Fxplicit

[0]:4 Cancel Help

3-29 “Preferences for GUI Filtering” % I

W Library of Element Types

M Element Types

X

Only structural element types are showm
Library of Element Types 3D Link

Not Solved
Defined Element Tyvpes:

NONE DEF INED

Element type reference number

add... | \

- Help [0]:9 | Apply ‘ Cancel | Help

I

g 3-30 “Element Types” % - 3-31 “Library of Element Types” % I

INReal Constants &

Defined Real Constant Sets

WNElement T... ‘:”E|E‘

Choose element type:

sdd .. | | |
Close ‘ Help |
3-32 “Real Constants” % [ K 3-33 “ElementT...” %1

Element Type Reference No. 1

Real Constant Set No.

ok | Cancel | Help |

3-34 “Real Constant Set Number 1, ...” %l




101

pavad =
FIE
v \
M & X 5
M Real Constant Set Number 1,... %
Element Type Reference No. 1
Shear Factor SHRE I:I
Ho. of integration pts. NIF
Thickness at node 1 T1 0. 01]
Thickness at node 2 T2 l:l
Thickness at node 3 T3 I:I
Thickness at node 4 Td l:l
| Cancel | Help |

3-35 FH—FHLH) “Real Constant Set Number 1, ...”7 % I

(7) 557 —MIE ) “Real Constant Set Number 1, ...” & “NIP” )51 7 HE 4

A 27 ST RHOARERHIA <0017 BRI, 18k “OK” HefliE ) “Real
Constants” % 1, Hiii “Real Constants” % ] “Close” $&4H.

(8) HIki%E+F Main Meun>Preprocessor>Material Props>Material Models, #iiHi “Define
Material Model Behavior” % 1 (WL 3-36). Hdi& M4 AT HEP ) “LS-DYNA” —
“Linear” — “Elastic” — “Isotropic”, #itt} “Linear Isotropic Properties for...” %Il (WL 3-37).

MDefine Material Model Behavior
Material Edit Favorite Help

Haterial Models Defined Material Models Available

faterial Nodel Number 1[I Favorites -
@8 LS-DTNA
8 Linear
B8 Elastic

@ Orthotropic
@ Anisotropic
@ Fluid
Nonlinear
Equation of State

Discrete Element Properties
J _‘ J -3 KR I TSP S | 4

%] 3-36  “Define Material Model Behavior” % Il

M Linear Isotropic Properties for ... &‘

Linear Isotrapic Material Properties for Material MNumber 1

DENS 7300
EX 2ell
HITEY 0.3

oK ‘ Cancel ‘ Help ‘

I 3-37 “Linear Isotropic Properties for ...” %

(9) #f “Linear Isotropic Properties for...” % 14 “DENS” J5 1 7 HEN TN 7900, 7
“EX” JEMJTRENFIAN “2el1”, 7& “NUXY” JFRI7HE SN “0.37, LU RIS R: Mk
(K13 7900kg/m’, % [GHREE Ny 2x10"Pa, JHMALEA 0.3, FFEL “OK” %413 [ 5|
“Define Material Model Behavior” % [, . “Define Material Model Behavior” % 145 £
(1) X5 KL H
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(10) #KIKIEH Main Menu>Preprocessor>Modeling>Create>Volumes>Cylinder>By Dime-
nsions, i “Create Cylinder by Dimensions” % -1 (W[4 3-38); 7E “Outer radius” J5 ) /s
HEFRHT N “0.5”7, 1F “Optional inner radius” J5 1 /7 HEF I “0”, 7F “Z-coordinates” J5 ]
WA TAE AR BN “07, “17, 7F “Starting angle (degrees)” JG I THEF 4N “07, 1
“Ending angle (degrees)” JalIJ7HEF I “3607, SRJ5H T “OK” $&8H A B [A A3 44

M Create Cylinder by Dimensions

[CYLIND] Create Cylinder by Dimensions

RADL Outer radius
RADZ Optional inner radius D
71,72 Z-coordinates l:l
THETAL Starting angle (degrees) D
THETAZ Ending angle (degzrees)
[0] 9 | Apply | Cancall Help |

- reate Cylinder by Dinensions”
K 3-38 “C Cylinder by Di ions” & Il

(D) FRdHEER A M E THE&HT “Isometric View” 241 (WK 3-39), S
KIIAR g7 (I 3-40)

1] 2]
g

aﬁ "~ lIsometric View

2elalalale

3-39 HET A% K 3-40  BCRMLE RO ST 7

(12) #KIRi%EFE Main Menu>Preprocessor>Modeling>Delete>Volumes Only, i “Delete
Vol...” %1 (ULFE 3-41). #ili “Pick All” #2241, FEE A IR K.

(13) fKIRIEFE Utility Menu>Plot>Areas, |5 #1111 5587 H BUAE B R SL1

(14) fKK%EH Main Menu>Preprocessor>Modeling>Delete>Areas Only, #fH “Delete
Are...” B o JHEUBRACBE S ) B e o AR AN DR S T, AR5 Fidi “Delete Are..
L) “OK” 24l . 4T Utility Menu>Plot>Areas, [RAF 0 EH B (LK 3-42),

(15) fKxi%EF Main Menu>Preprocessor>Meshing>MeshTool, 7 “MeshTool” % [
(WL 3-43), Hiidi “Lines” J5I1) “Set” $%4l, #fiH “Element Si...” &1 (WL 3-44).,
47 “Element Si...” & O H 1) “Pick All” %40, 4 “Element Sizes on Picked Lines” & [
(LK 3-45)., 7F “Element Sizes on Picked Lines” i 5 “No. of element divisions” J5 £ J7
MEH A “20” (oAU F R — 2L AR5 20 4, B0y IS RE R BB R IC
fEo VR, XHEPAT BRI — 40 5, PIAERIA ety e — AN B D . AR5 s

IR F I
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“OK” F%#Hi M) “MeshTool” %1, IR “MeshTool” T 4% 45 AE St il 17 #A %], B
o] B AMAT Main Menu>Preprocessor>Meshing>MeshTool K5 H % [,

Delete Vol. ..

& pick " Unpick

* 8ingle { Box

" Polygon (" gircle

" Locp

Count. = 0
Maximum = 1
Minimum = 1
Wolu No. =

@ List of Items

" Min, Max, Inc

—

0K Apply |
Reset Cancel |
Pick ALl Help |

Rl

K 3-41 “Delete Vol...” %1 & 3-42  [GAE T T B

MeshTool

Element Attributes:

IGIDbaI vl Set |

I~ Smart Size
El 2

Fine: B Coarse

Size Contrals:

Glabal Set Clear

Aieas Get | C\earl

Lines Clear |

cgw| Fiip | Element Si. ..

Layer Set | E\earl % pick  Unpick
Keypts Set E\earl (+ gingle  Eox

" Polygen  ( gircle
" Loop

@ Count = 0
Shape: i {7 _Ousd Haximum 10

g’ " Mapped © Sweep Minimum = 1
Line No. =
Sor 4 sided x —_—
% List of Items

=
Clear © Min, Max, Ine

|

FRefine at: IEIaments h
0K Appls
Refine | =

Reset Cancel

Close | Help Pick R11 Help

il

[#] 3-43 “MeshTool” % Il & 3-44 “Element Si...” %11
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[LESIZE] Elem
SIZE

nt edge |
HOI¥  No. of element divisione dﬁ_‘ﬁ)_l
(NDIV iz used enly if SIZE iz blank or zero)
KYMDIV SIZE,NDIV can be chenged R Tes

SPACE Epacing ratio I
ANGSIZ Division are (degrees) |
{ use BNGSTZ only if nusber of divisions (NDIV) and

element edge lenpth (SI1ZE) are blank or zero)

@ oply | Cancel | Help |

3-45 “Element Sizes on Picked Lines...” % [

(16) 7F “MeshTool” % I1H “Mesh:” JGH)THEF L FE “Areas”, {F “Shape:” JGiE+
“Quad” (RIPUILIEMIME, “Tri” KR =ZMEMEE). FHiET “Free”. i “Mesh” %4, ##
H “Mesh Areas” % [0 (WK 3-46)., Bty “Mesh Areas” % O] “Pick AIl” #24H, 58K
Hooklsr (LKl 3-47),

® pick " Unpick

% Zingle " Box

" Polygon (" Circle
(el Loop

Count o
Mazimam

Minimuam

Area No.

* List of Items

- Min, Max, Inc

|

0K Apply |
Reset | Cancel |
Pick all | Help |

& 3-46 “Mesh Areas” % I B 3-47 R E B IR AT

[ 3-41 TN % Fhit R e 8 Tkl 5

gL MR ot. LMK Im, AR AR RE 1 P4 Jm A 421
Be —HOMERR, LK xFExE=1x0.1x0.01, JLBEEY 7900kg/m’, KR . 2x10"Pa,
WIRALE A 0.3; J5—HOHIMR, HAKx B JE=1x0.15%0.015, JL% %) 8900kg/m’, Fy (G
29 1x10"Pa, JHFAELH 0.3,

(1) #T7F ANSYS LS-DYNA #4f L 1hi .

(2) #I3%EFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, 15 5t48 4 (0.

(3) HIRiE$EE Main Menu>Preprocessor>Preferences, 3t} “Preferences for GUI Filtering”
w0 (LK 3-48), A “Structural” fil “LS-DYNA Explicit”, #RJ5#.di “OK” #4. It
PR ANSYS 1) “LS-DYNA Explicit” = S, Idyghi Russisees,

IR F I
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I\ Preferences for GUI Filtering

[RETW] [/PMETH] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI
W Structural
I Thermal
™ ANSTS Fluid
™ FLOTRAN CFD

Electromagnetic:
I Magnetic-Nodal
I~ Magnetic-Edgze
I” High Frequency
I™ Elestric
Note: If no individual disciplines are selected they will all show.

Discipline options
 hMethod
© p-Method Struct.
" p-Method Electr.
~ L5-DYNA Explicit

OK Cancel Help

3-48 “Preferences for GUI Filtering” % H

(4) HPG%EFE Main Menu>Preprocessor>Element Type>Add/Edit/Delete, #iil} “Element
Types” % (LK 3-49), FiiZd O “Add” %40, 5 “Library of Element Types”
# I (ILIE 3-50).

MW Library of Element Types

NElement Types Only structural clement types are shown
— Library of Element Types
ot Solved

Defined Element Tvpes:
NONE DEF INED

Add. .. ‘ ‘ ‘ Element type reference mmber

I

Close el x| soply | Cancel | Help |

3-49 “Element Types” % 3-50 “Library of Element Types” % Il

(5) 7& “Library of Element Types” % I1[f1/ci1 /7 HEhizH “LS-DYNA Explicit”, 7547
7 HEFR A “Thin Shell 1637, F i “OK” f%4i& [0 %] “Element Types” % H. 7E
“Element Types” % I i “Close” 44,

(6) M IiEFE Main Menu>preprocessor>Real Constants, i} “Real Constants” %I (i,
K 3-51), #idi “Add...” 4%41, #AH “Element T...” %1 (/& 3-52). #idi “Element T...”
TP “OK” ¥4, #H “Real Constant Set Number 1, ...” % (WK 3-53), #idt
“OK” 324, 35 —FIE “Real Constant Set Number 1, ...”7 %10 (JLE 3-54).
(=]

Choose element type:

Real Constants E‘ INElement T...

Defined Real Constant Sets

MONE DEFINED

Add... | | |

Close | Help | 0K Cancel

3-51 “Real Constants” % [ 3-52 “Element T...” %1
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IWReal Constant Set Number 1,... %

Element Type Reference No. 1
Shear Factor SHRF l:l
No. of integration pts. NIP
Thickness at node 1 Tl 0.01]
Thickness at node 2 T2 l:l
Real Constant Set Number 1,... Thiciness at node 3 3 I:l
Element Twype Reference Mo, 1 Thi ckness at node 4 Ta
Feal Constant Set No. l:l
| Cancel | Help | o | Cancel | Help |
[€] 3-53 “Real Constant Set Number 1, ...” %I K 3-54 5 —FE ) “Real Constant Set

Number 1, ...” %M

(7)) 77 —FIER K “Real Constant Set Number 1, ...”7 & Id “NIP” J5 5 HET 4

AN 27, AR “TV” T HER RN “0.017 CRIAR S, ﬁ$i|3 “OK” F%#lik [] £ “Real
Constants” & 1.

(8) Hiili “Real Constants” & HH 1) “Add” #48, FRXRsH “Element T...” %11, H
i “Element T...” & (1) “OK” 4%4l, #ii “Real Constant Set Number 2, ...” & H
(LK 3-55). PREFERIAIEE, iy “OK” #24H (iZ% L “Real Constant Set No.” 5 T
HEFIR) “27 R MRS H B g 5D, i S — MBS “Real Constant Set Number
2, L EE (LK 3-56),

I

INReal Constant Set Number 2

Element Type Reference No. 1
Shear Factor SHRF I:I
No. of integration pts. NIF
Thickness at node 1 T1 0. 015
WReal Constant Set Number 2,... % Thickness at node 2 T2 I:I
Element Type Reference No. 1 Thickness at node 3 13 l:l
Boall Chrasiamss Het My Thickness at node 4 T4 I:l
ok | Cancel | Help | ok | Cancel | Help |
2 b
4 3-55 “Real Constant Set Number 2, ...” % K 3-56 H—FITER ) “Real Constant Set

Number2, ...” &M

(9) £ —MIEXH “Real Constant Set Number 2, ...” & “NIP” J5 17 HE 4 Fi
AN €27, AR “T1” R HER N “0.015” CRIFRJE) . ﬁ$$ “OK” #ZH ik [H]%] “Real
Constants” % I-1, Hiidi “Real Constants” % 17 ) “Close” %4l
(10) K IKI%EHE Main Menu>Preprocessor>Material Props>Material Models, i} “Define
Material Model Behavior” & 0 (W& 3-57), Hdid O4A 0 THES ) “LS-DYNA” —
“Linear” — “Elastic” — “Isotropic”, it} “Linear Isotropic Properties for...” %I (4.5 3-58),
(11) #F “Linear Isotropic Properties for...” % 19 “DENS” J5 El’]?if[ljxjiﬁu A 7900, 7F
“EX” JEMJTHENFIAN “2el1”, f& “NUXY” JFRITHEP SN “0.37, LU RN R: Mk
(K13 7900kg/m’, # [GHE Ny 2x10"Pa, JAAALEL 0.3, PR “OK” %4113 ] 5]
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“Define Material Model Behavior” % 1. DA &I AR AR E T .

M Define Material Model Behavior

Material Edit Favorite Help

Haterial Models Defined Naterial Wodels Available
faterial Nodel Mumber 1[N Favorites B
@8 LS-DYNA
8 Linear
B Elasti

@ Anisotropic
@ Fluid
Nonlinear
Equation of State

Discrete Element Properties
) “ BRI ad A Wk 21 7

& 3-57 “Define Material Model Behavior” % I

IMLinear Isotropic Properties for ... g‘

Linear Isotropic Material Properties for Naterial Number 1

DENS 7900
EX 2ell
NUKY 0.3

oK. | Cancel ‘ Help |

4 3-58 “Linear Isotropic Properties for ...” % [

(12) ¥ “Define Material Model Behavior” #1145 I
flfy “Material” SE8, Bt — A FRSER, By Frse (L
H ) “New Model...”, il “Define Materi...” % I Define Materidl DB
(L 3-59), %% TS “27 s msrels e o | coeel | bep |
5, RIS R E Y S . PRFFBRARE, il “OK”
1R [P 8] “Define Material Model Behavior” % [, 3-59 “Define Materi ...” &1

(13) JH BUbr A28 5 % b “ Define Material Model Behavior 7 % [ /7 14 #E N 1)
“Material Model Number 2” (WL 3-60), HIbrZcf# it A 7 HEF ) “LS-DYNA”,
ey “Linear” — “Elastic” — “Isotropic”, i} “Linear Isotropic Properties for ...” %
ML 3-61).

MDefine Material Model Behavior

Material Edit Favorite Help

Naterial Models Defined Material Nodels Available
@ Material Nodel Mumber 1~ @ Favorites -
Naterial Nodel Number 3 8 LS-DYNA
@& Linear
# Elastic
@

8 Orthotropic
@ Anisotropic
9 Fluid
Nonlinear
quation of State

iscrete Element Properties
J _‘ J B PIaid Wekmnd a1 o7

K 3-60 “Define Material Model Behavior” % [
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(14) 7F “Linear Isotropic Material Properties for ...” % 17 “DENS” J5 17 HE PN fir A
8900, fE “EX” JEMJTHERIA “lell”, fE “NUXY” JEMTHEAA €037, S5
“OK” %R |n| 3] “Define Material Model Behavior” % 1. E.il; “Define Material Model
Behavior” % 147 b A 1 X5 QPR 1.

(15) Hhid e S A LA T AR “Isometric View” (ML 3-62), HHLIE &
R MUTSE A

: : . ] 1~
ILinear Isotropic Properties for ... g‘ ("é‘b
Linear Isotropic Material Properties for Material Mumber 2 g —
Isometric View
DENS B300 7 |
X lell
NUKY 0.4 11 |
ok ‘ Cancel | Help |
el
& 3-61 “Linear Isotropic Properties for ...” % I K 3-62 METHEK

(16) HIRI%EFE Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS, #f
i “Create Keypoints in Active Coordinate System” % 1. 7F “Create Keypoints in Active
Coordinate System” % 17 “X, Y, Z Location in active CS” Jii )=/ J5 HE 4K I IE N
“07, “0”. “0”, FHIG “Apply” f#ZHL, AERCGE | AR, 4REAE “X, Y, Z Location in
active CS” JG I =ANTHEFAR AN “17, “0”, “07, s “Apply” %4, EREE 2 A%
BN, 4kEEfE “X, Y, Z Location in active CS” JG = HEFAKIKIEAN “17, “0.17,
“07, il “Apply” ¥, ARG 3 NOCHERT. REEE “X, Y, Z Location in active CS”
Ja I =AS T HEFPARIKIEON “07, “0.17, “0”, Hili “Apply” $%4l, AR 4 DNOCHES. D
b A RONENER 4 AR E (LA 3-63),

(17) 4kE4E “X, Y, Z Location in active CS” 5=/ FHEFMKIKREN “07, “07.
“0.157, ®ihs “Apply” $%4, AR 5 NS . gREEAE “X, Y, Z Location in active
CS” JEMI =T HEFF R RIELN “17, “07, “0.157, iy “OK” 4241, A 6 DB S.
REER TS S 64 2 NHIBC 4 DMIALE (I 3-63),

4

A

=

K 3-63  NASTHE A

IR F I
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(18) KIKi%FE Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>Through KPs,
il “Create Are...” & H (WA 3-64), HIBFRZABAKOCR GBS 1. 2, 3. 4, RJFHE
“Create Are...” "QIZI':F‘EI’] “Apply” e, ARCGE AN G GRS bR Zc S O B O
BERU L 5. 64 2, ARJEHRTT “Create Are...” % LI “OK” 4%, ApEE AN CGHIAO

(19) Kt Blbsdig i) B S CRIWIA GESZ P AN THD , IR 3h bRt B4 T8 &8, WA 2
SETPRAN T 2% R JLAN B AT, BT Utility Menu>Plot>Areas, /™[] 5587 W ok
(LB 3-65), P dE S A AL IS T R4 L “Fit View” 4% (JLE 3-66), &4
RN 7

* pick " Unpick
o T
2 e
Count = 0 @’E
s 8| =)
KeyP No. = ﬂ
¢ List of Items @
" Min, Max, Inc ﬁ
I—
| N1
]
mm— 3|
Help
3-64 “Create Are...” %I 3-65  B/NHNE B EOR 3-66 M TH%

(20) HKXEH Main Menu>Preprocessor>Meshing>MeshTool, #H “Mesh Tool” % Il
(4 3-67). {E “Element Attributes: ” "N i)y HEN L “Global”, #RJi5 #h-ili iy HE Ji 1 FY
“Set” %41, il “Mehsing Attributes” % H (WL 3-68), FEiZ%% 19 “Element type
number” JSHKIJTHEFEFE “1 SHELL163”7, 7E “Material number” J5 [ 7HEPEFE “17, 1F
“Real constant set number” JGRIFHEPILIE “17, SRGHT “OK” 4R [A1%] “MeshTool”
T o DA EAEEEE TR CRAERIED 5 e, MEHRISZHE 0 BB SERIBEE ).

(21) Hii “MeshTool” % I “Lines” JE I “Set” %4, # 4 “Element Si...” %
H (K 3-69). Hiii “Element Si...” & I “Pick All” #%4l, 9H “Element Sizes on
Picked Lines” %11 (L& 3-70). ?'jé “Element Sizes on Picked Lines” % 1" “Element edge
length” JG IR HER SN €0.025”, ARJ5HiiZd LI “OK” #&4l, iR[FIF] “MeshTool”
T CU R FH A 2] “MeshTool ” % 1, 0 LLHE B 04T — X Main Menu>Preprocessor>
Meshing>MeshTool) .

(22) % “MeshTool” % I “Mesh:” JGI7HEN ) “Areas”, ik “Shape:” J5 )
“Quad”, FIEH “Mapped”, RJ5Hidi “Mesh” $%il (LLEZEFEILE 3-67), #H “Mesh
Areas” T (WLE 3-71). M bR Zc B s b DR i b v FE RS AR (RN, & )5
PR ). R “Mesh Areas” & I “OK” $%4], AWM SRR ICRI 9 (LK 3-72),

IR F I
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MeshTool

Element Attributes:

G > =] Gal

I~ Smart Size
Fine 3 Coarse
Size Contrals:

Giobal St | Clea |
Areas Set M
Lines Cleas |
les Set M
Keypts Set M

Mesh:

Shape: Meshing Attributes

Default Attributes for Neshing

[TYPE] Element type mumber
o 4 sided -
[MAT]  Material mumber
m Clear

[FEAL] Real constant set number 1 -
s —
[ESTS] FElement coordinate sys 0 -
[SECHIN] Section mmber None defined

" Free

Refine at: | Elements =

Refine
Close | Help ‘ (034 ‘ Cancel | Help

3-67 “MeshTool” % [ 3-68 “Meshing Attributes” % Il
+ pick O Unpick

(+ single { Box

" Polygon (" Circle
 Loop

Count = 0
Maximum =

Minimum =

Line No. =

[LESIZE] Element & on picked lines

* List of Ttems SIZE Element edge length .0z

NDIV Mo. of element divisions
(" Min, Max, Inc I—I
(NDIV iz used only if SIZE iz blank or rero)

ETNDIV SIZE, NDIV can be changed P Yes
| SPACE  Spacing ratio

ANGSIZ Division arc {(degrees)

Apply { use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zerc)
Reset Cancel
Pick ALl Help ok | Apply | Cancel | Help

3-69 “Element Si...” %M [% 3-70 “Element Sizes on Picked Lines” % I
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& pick " Unpick

* Single { Beox

O Polygon (" Circle
" Loop

Coumt = 0

K] 3-71 “Mesh Areas” %I K 3-72 AR SE R TR A

(23) #URIEHE Utility Menu>Plot>Areas, [ JE 53 [fi 2307 5 M5 /N

(24) fKKIEFE Main Menu>Preprocessor>Meshing>MeshTool, 7 “MeshTool” % [
(LK 3-73). 7F “MeshTool” 7id A “Element Attributes:” I JTHES EFE “Global”, H
T Z T HEJG Y “Set” 4241, #H “Meshing Attributes” % 1 (WK 3-74). EiZE HH
“Element type number” 57 HEFEH “1 SHELL163”, {F “Material number” Ji5 ) /7 HEH
EHE “27, 7E “Real constant set number” J5HIJTHEFEFRE “27, MR)GHIZE T H) “OK”
4R [ 3] “MeshTool” % H o LA EHAERE THIMR CRUEMIIBO BIHIc. Mk 52
W (WEESHO.

(25) 1F “MeshTool” % IIHEFE “Mesh:” JEIH JTHEF ) “Areas”, Tk “Shape:”
Jalf ) “Quad”, FEH “Mapped”, 5y “Mesh” (LA EEFEWT W 3-73 Ps) %
B, it “Mesh Areas” %11 (UL 3-75), F RUbR A Bl i oy R S i v e 56 B AR (R4
1, SRJEHd “Mesh Areas” & L) “OK” #24H, WM se ookl (LK 3-76).,

313 EHfhgx

7E LS-DYNA 1, A SEAR B G FIRR ST G D4 n] DU ARV 2 TR WS, (B IR 2
i) 2 3K P 2 PR O UKL BRI, R BRI AT W R (1) A B e B0 0 B S A P o A i 4
SERIIT VSRR, G S B TR R B (2D AR ZAE B T A SE AR SR 6 Bl e T
HMELLSZIAE AL, UnBERUKG AT . 482, LS-DYNA $24t 7 REL 1100, & B Al A X g
BEr] DL (E R4S, ST LT K ETF AR IR . LR s H A0 HoAth fp oA B0 1 2 e
BEAMI61. FAUATFHIFF 0 LINK160, B3 BHJE (1) 53—l a7 5.6 COMBIL65, 44
o6 LINK167, i ot MASS166 (rJ Rl E i . #ahieE).

X L DA TR 22 FH 3 00 0 R A — AN S

IR F I
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MeshTool

Elernent Attributes:

o RIEY

I~ Smart Size

[ I
Fine B Coarse

Size Controls:

Giobal 5S¢t | Char |
tnes  set | Cear |
e il ﬂl
Kevpis St | Clear |

tesh: ‘w -

Shape: ¢ Tri T+ Quad - N
i \Meshing Attributes
 Free edr Sweep

Default Attributes for Meshing

|30r4sided -I [TYPE] Element type rumber 1 SHELL163 'I

MAT]  Material number 7 -
E st j ez | [REAL] Real constant set rumber . -

[ESYS] Element coordinate sys [
Fefing at lm [SECNUM] Section rumber None defined -

Refine |
Cloze | Help | [0];4 | Cancel | Help |

K] 3-73 “MeshTool” % H ¥ 3-74 “Meshing Attributes” % I

% pick  Mnpick

f* Single  Box

(" Polygon (" gircle
" Loop

Coumt = 0
Maximm =

Minimum =

Area No. =

 List of Items

(el Min, Max, Inc

|

s |
Reset | Cancel |
Pick Alll Help |

I 3-75 “Mesh Areas” %I K 3-76 iR 58 Rk TR A
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[X613-5]1 ZEFRRAIMIEXIH

4y —HUETERERI S B T0. STERK N Im, 9624 0.1m, T 0.01m. BRIKIFEE Ny 7900ke/m’,
W IR A 2x10" Pa, JAFAEL A 0.3. MRt 2k HISE T A,

(1) 3TJF ANSYS LS-DYNA #4f: #L i

(2) MKIRIEFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 H .

(3) #KIRIEF: Main Menu>Preprocessor>Element Type>Add/Edit/Delete, #H “Element
Types” & (W 3-77). Hii iz 1 B/ “Add...” %41, ##H “Library of Element
Types” % 11 (W& 3-78), % “Library of Element Types” % I 7 453 77 HE N ) “ Thin
Shell 1637, SRJ5H.5 “Apply” #%4H, 4k “Library of Element Types” i L4507
HEAN ) “3D Mass 166”7, X5 Hidi “OK” #41z 15 “Element Types” %I

MLibrary of Element Types X
NElement Types g|

Only structural element types are showm
Library of Element Types

plicit
Not Solved

Defined Element Tvpes:
HONE DEFINED

Add. .. ‘ | ‘ Element type reference number
ok | dpply | Cancel | Help |
Close ‘ Help |
] 3-77 “Element Types” %I ¥ 3-78 “Library of Element Types” % [l
yp ry yp

(4) JLRT “Element Types” & HH {7 HEN HELPFR G, BY “Type 1 SHELL163” Fll
“Type 2 MASS166”, i flAr /s ik “Type 2 MASS166” (WLFE 3-79), #RJ5#
“ptions...”, P “MASS166 element type options” % 1 (UL 3-80), i “MASS166
element type options” & [IHI[K] “OK” 41 ik [F1F] “Element Types” %, x5 Hd
“Close” 4.

MElement Types [g|

Defined Element Tvpes:
Type 1 SHELL163

MASS166 element type options

Options for MASS166, Element Type Ref. No. 2

Add. .. | ptions. . ‘ Delete ‘ Rotary inertia options K1
& | Cancel | Help |
Close | Help ‘
& 3-79 “Element Types” % 3-80 “MASS166 element type options” % I

(5) MKIKIEF: Main Menu>Preprocessor>Real Constants, 7 i} “Real Constants” %Il
(WK 3-81), Hidi “Add...” %4, 4 “Element Type f...” % H (LK 3-82). Hdiikd
ZE T HEA Y “Type 1 SHELL163”, SRJ5 Hiidi “OK” #Hl5ft “Real Constant Set
Number 1, ...” %M (LK 3-83), i “OK” %4, #fH % —FEN) “Real Constant
Set Number 1, ...” (WK 3-84), 7% —Fi A “Real Constant Set Number 1, ...” &M
H1 “No. of integration pts. NIP” JSHI7HE 4N “27; fE “Thickness at node 1 T1” J5HIJs
FEFEI “0.017, S5 HTE “OK” ##41iR[7| %] “Real Constants” % 11,

IR F I
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.

Defined Real Constant Sets
NONE DEFINED

LA ]

i | pelete |

Help ‘

R R =23
3-81 “Real Constants” % Il 3-82 “Element Type f...” # [
NReal Constant Set Number 1,...
Element Type Reference No. 1
Shear Factor SHRF l:l
No. of integration pts. NIFP l:l
Thickness at node 1 T1 l:l
Thickness at node 2 T2
M\Real Constant Set Number 1,... l:l
Thickness at node 3 T3
Element Type Reference No. 1 l:l
Real Constant Set No. Thickness at node 4 T4 l:l
ok | Cancel | Help | & | Cancel | Help |

M\Element Type f... E|

Choose element type:

Type 1  SHELL1EZ
Type 2 MASSTEE

Cancel ‘

& 3-83 “Real Constant Set Number 1, ...” %I % 3-84 FH—FFEH) “Real Constant Set
Number 1, ...” &

(6) Hiifi “Real Constants” % 1911 “Add...” #%4l, 5H “Element Type f...” %,
MG “Element Type f...” % [1FHJ7HEA K “Type 2 MASS166”, 45 i “OK” #
H#, il “Real Constant Set Number 2, for MASS166” % 1 (JLEI 3-85). fEi%% L
“Mass MASS” Ja s HEFR A “17, FoRioohyiiah 1, RJF . “OK” %41 [H £
“Real Constants” %1, b “Close” 4.

INReal Constant Set Number 2, for MASS166

Element Type Reference No. 2
Real Constant Set No.
Real Constants for Expl Dynamics 3-D Mass w/o rot inertia (KETOPT(1)=0)
0K ‘ Apply | Cancel | Help

[#] 3-85 “Real Constant Set Number 2, for MASS 166” %I

(7) #KIKIEFE Main Menu>Preprocessor>Material Props>Material Models, i} “Define
Material Model Behavior” %l (MLIE 3-86). FfiiZ & AT MY “LS-DYNA”, 4ksfiidd
7RO
SR JTHEN BN “79007, AE

“Linear” — “Elastic” — “Isotropic”, #{l{ “Linear Isotropic Properties for ...
Kl 3-87). 7EiZ% 1 “Linear Isotropic Properties for

“EX” EIJTHENEIN “2el11”7, fF “NUXY” JFRIJTHENTIAN “0.37, RiGHd “OK” 4%
iR [FF] “Define Material Model Behavior” %[, H.i; “Define Material Model Behavior”
AT B X5 R AL
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WDefine Material Model Behavior

Material Models Defined Material Models Available
Haterial Model Number 1 J @ Favorites o
68 L5-DYNA
B8 Linear
@ Elastic

[sotropic
@ Orthotropic
@ Anisotropic
@ Fluid
Nonlinear
& Equation of State

[ Discrete Element Properties
) “ B Binid Wekomdal hd

K 3-86 “Define Material Model Behavior” % [

L inear Isotropic Properties for ... &‘

Linear Isotropic Material Properties for Material Number 1

DENS 7900
EX 211
HITEY 0.3

Ok | Cancel | Help |

P 3-87 “Linear Isotropic Properties for...” % I

(8) HIRIEF: Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimensi-
ons, Hi1 “Create Rectangle by Dimensions” % (UL 3-88). 7 “X-coordinates” J5 [
ANTTREPAR RN “07. “17; 4F “Y-coordinates” J& PN HE AR KB “07. “0.17,
WG “OK” HAH A et (18] 3-89).,

N Create Rectangle by Dimensions

[RECTHG] Create Rectangle by Dimensions

¥1,¥2 ¥-coordinates III
1, Y2 T-coordinates D

0K | Applyw | Cancel | Help |

¥ 3-88 “Create Rectangle by Dimensions” % Il

K 3-89  JHIEMR

(9) K% H Main Menu>Preprocessor>Meshing>MeshTool, i “MeshTool” % [
(ULIEl 3-90), fE “Element Attribute: ” N5 HEFPLE £ “Global 7, 4R J5 B it 1% 75 HE 5 1)
“Set” 45, FH, “Meshing Attributes” % 1 (UL 3-91), #F “Meshing Attributes” 7 -1+
“Element type number” J& [ 7 HEHEH “1 SHELL163”, £F “Material number” Ji5 ¥ /7 HEH
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EFE “1”, 4F “Real constant set number” JGIIAHET LS “17, R8T “OK” F&4H & [H]
“MeshTool” % .

MeshTool

Element Attributes:

{Gicka = b

@arl Size >

Fine E Coarse

Size Contrals:

Global 5%t | Cheat |
Hieas ﬂ M
tnes  Sst | Cha |
Keypts ﬂ M

tesh: =
WMeshing Attributes X
Shape:  Tii

Default Attributes for Neshing
e
[EE iezd [TYPE] Element type number
[MAT]  Material rumber
e, [REAL] Real constant set number 1 -
Mesh ) Cl
ﬁ [ESYS] Element coordinate sys 0 -
[SECNUN] Section number None defined =
Refine at: |Elements -
Refine
Close | Help | 0K ‘ Cancel | Help
3-90 “MeshTool” % I & 3-91 “Meshing Attributes” i Il

(10) #Er “MeshTool” & I+ ) “Smart Size” (ULP 3-90), Fifizh “Smart Size” T
KPS, ERDKFIE s T i IR “6” ik AR H R A i e oo
WIAS /N o UK B AT T ORI, o R BER . 7E “Mesh #2417 5
HIJTHEF LS “Areas”; 7F “Shape:” Gk “Quad”, Pt “Free”, H.ii “Mesh” %4
it “Mesh Areas” % (MUKl 3-92). iy “Pick AI” $25, FBAR G S 70 S Kl 43
(L& 3-93),

(11) kX% +$ Main Menu>Preprocessor>Modeling>Create>Elements>Elem Attributes, #f
H “Element Attributes” % 1 (WL 3-94). fFi%% ' “Element type number” J5 [ /7 HE
TEFE “2 MASS166”, 7E “Real constant set number” J5 I T HEF L FE “27, KRGt
“OK” 4.

(12) #Pi%+ Utility Menu>PlotCtrls>Numbering..., #fH} “Plot Numbering Controls”
wI (K 3-95), &9 “Node numbers”, EIZE “Node numbers” J5 [\ IEHERNFT 2, R
ks “OK” #%4H, KIS b & o075 f P 5 on ek (LKl 3-96).

IR F I
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* pick " Unpick

¥ Single " Box

" Polygon (" Circle

" Loop

Count = 0
Maximum = 1
Minimum = 1
Area No. =

* List of Items

(" Min, Max, Inc

——

0K Apply |

—— B AEEREEREEEN
| SR

& 3-92 “Mesh Areas” %I K 3-93  FEAHR 5 RS K1) 43

M Plot Numbering Controls b4

il

[/PNIM] Plot Numbering Controls
KP Keypoint numbers [~ Off
LINE Line numbers I~ Off
AREA  Area numbers [~ Off
Define attributes for elements NODE  Node numbers @
[TYPE] Element type number 'm Elem / Attrib mmbering No numbering =
[MAT]  Material mumber ’—1L| TABN  Table Names I~ Off
[REAL] Real constant set mumber ’—ZLl SVAL  Numeric contour values I~ Off
[ESY5] Element coordinate svs ’—ULl [/NM] Numbering shown with ’W
[/REPLOT] Replot upon OF/Applw? Replot =
ok | Cancel | Help | ok | toply | Cancel | Help |
3-94 “Element Attributes” % 3-95 “Plot Numbering Controls” % Il

4 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 28 23 27 3

he ho 5o 51 \52 \53 ]54 ‘55 Ls L? \53 \59 \60 61 \62 \63 \64 \65 \66 67 8 |69 pe
e b ho by bo b o bo be o bo bo ko ks ke ks b b

K 3-96 BRTEFS

(13) K% H: Main Menu>Preprocessor>Modeling>Elements>Auto Numbered>Thru Nodes,
#ith “Elements f...” & H (UL 3-97), HiidhaEsRAa LA, B3 5958, RE

M “Elements f...” % HHH) “Apply” $#%4l. PGP A SARTT A, Bl 2 597
B, SR “Elements f...”7 % D) “OK” 424, LLERAERE S TN RES MR 1
ARG —AH kg-m-s B8], WFTREFRALY kg) FIRERIC, HWNMERICSHIE
BRI A A
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(14) #KIki%k$E Utility Menu>List>Elements>Nodes+Attributes, #iH “ELIST Command”
wWH LA 3-98). %% HAIH T AT RIci) g5 SIOTHIA R, BoTHIMSE . BT 3|
ISR, AN BT A B B 3-98 FR s 9 51 BRI K A &R B G IR

™ pick " Unpick
= ~
e ~
-~ WELIST  Command X
- File
Count i 101 1 1 @8 1 56 57 39 4@ ~
Marimum o 32 1 1 1 @8 1 57 58 38 39
] 33 1 1 1 8 1 58 59 37 38
LeHerclerve L 34 1 1 1 a 1 59 (1] 36 37
Hode o 3 1 1 1 @ 1 68 61 35 36
3% 1 1 1 @8 1 61 62 34 35
O Tdos ©f Temm 37 1 1 1 @8 1 62 63 33 34
3 1 1 1 @ 1 63 64 32 33
" Min, Max, Tru 3 1 1 1 8 1 64 65 3 32
@ 1 1 1 @8 1 65 66 38 31
ELEM MAT TYP REL ESY SEC NODES
Lol 1 1 1 a 1 66 67 29 34
Apply 42 1 1 1 @8 1 67 68 28 29
42 1 1 1 @8 1 68 69 27 28
Reset Cancel 44 1 1 1 @ 1 69 26 3 27
45 1 2 2 @8 1 3
Help 46 1 2 2 @8 1 2
-
“ » 23 A2 “ » =23
¥ 3-97 “Elements f...” % 1 3-98 “ELIST Command” 7 I

3.2 EITRYIEEY

£ LS-DANY 1, HIGHEHR 1530 2 T B AR 40 45 SR 0% i (1) ME At P R T B 1 T )
o XA BENPSFE AT G . (EEEA SR, H R AR s2p) i i
P ITIIER A5

SEARE T “2D Solid 1627, ZH u A GEH T 4P oM. BT 5 o A HYE FE AT iR
N EERG BEERFG, X IO TRE AR DA A o RIS AR 75 a0 b — 4P ), R
AEAEATH] “3D Solid 164” ¥yt thln, mfRAHIHER “3D Solid 164”7 FLIGHN b I& 4 il 7t
AT ARATAUT 0 1) 8, X R AR BEANE SR, 1 BRI &5 AR E R (S5 “2D
Solid 162” H.ICAHLL ).

SEARRLIG “3D Solid 164”7 AL TR Z A B ] LA AL 5 Al RAS KU 1) 52
A, RGN RN AR S T T S N B G s

WIE 3-99 FiroR AR HOURE R TE 6 E R B R I AR K & Jm AR IRl g, DURE HEJE 1 fi
FE Sk B s & JE il i, Sk BRI & e Ak AT P AR v sl (B P L AN D -
X B PURHE S 4 i AR S T SR B TR AL A SR R T Rl LIRS A 25 H LA R
b, HHEROIC S AN, wln] LU HERA M AT 21 554 1R Y T RO AR

TR0, o AT AR GRS AR AR ) SR B AR T RN g, BT B IR BR T EAR A S DL e . b
W, AR AR AR SE R AR TR AT FHARGFE #0C (Thin Shell 163), XEEASI TR B
A TG VSR, E G BT AR A SRR AR IR SR AR T R N L, B “3D Solid
164”7, IXFERT LS 2 1945 B, A B RN L AR SRR ) N AR 4

IR F I
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M 1% X He

119

SRR ITTRA N BN VA RS A AL A, (AR SR T E AR S H BIRK
WA AT SN A, DRI 2 ) 45 AR A T At B e AR AR AT 0 21

W50 “Thin Shell 1637 7£ TREH AN H Mo % 0H HORBEAUS L B 7,
WRHLTEAR . VRS R R . AR NS T I AP AN ok i WA e B T Y
VAR e

Wik 3-100, B Al s ORI Eb R AR TR DL e DRIEAE tH N L AR 2 <)
TR R DR AR Y JE AN 2 HR AT DURIAR 52 570K 20 RS o AR 7 IO AR TR BEAR A o) N s Ak 2L
ZiRP AR,

M ifi

2

Bl 3-99 R TG 4 8 A Kl3-100  {RUDAREAHE

Noan, R EAE T T AR AR Dl AR o i A 0 Bl S AV AR 1 LA
AR B . HIRSE RG4S 4w A . AR AR e s oamT LU i
PR A 4 o ) R E A TR

Fi4k “3D Beam 1617 oo DU TRIHIZEE R, 48Rt nl LU R BT AN BE 45 44
“3D Link 1607 5.0 FISRBFTAF, Wit M 2855 “3D Mass 166”7 510 HRALIEE
WA )1 L “ Sprng-Dampr 165”7 HLI0H KRR AIPHJE; “Link 1677 5 HISRARHU
MR

3.3 BITRIEEH

LS-DYNA oo i) se & O T s U W 5o it — 2845k boan, Al AR SE s oo, sk
W] DLE SO s Al B R OTIN,  SIEHER] Do SO R 4 SR R w] BLE X4
JCIARTH R, U oo i E . Hahiie . B BRGe Rl s, X RA L%
TELH A e B T S B B

[X653-6] EXMHIKEE

JE SRS, RS 0.01m,

(1) ¢ ANSYS LS-DYNA Ja#h& &0 (Bl “14.0 ANSYS Mechanical APDL Product
Launcher [Profile: *** La...” &, W& 3-101) & “Simulation Environment:” | [HIiE£f
“ANSYS”; 7F “License: ” FHEH “ANSYS LS-DYNA”; 7F “Working Directory:” f5H]
JTHER A RN — /N H %, W “D:\example”; 7F “Job Name: ” J& {7 HE R BE{E N — L
B4, W “exam”. SRJ5Hiidi “RUN” #%4H, 4TJF ANSYS LS-DYNA #A4F 7t .

mﬁﬁil




LS-DYNA
ABRTAHRTE

[A14.0: ANSYS Mechanical APDL Product Launcher [Profile: ## La. ..

File Frofiles  Options  Tools  Links  Help

Simulation Environment:
.m g Add-on Modules -
. ] LS-DYNa (-DYN)
License:

(RGvS Lo DVYNASY | ~|

f Customization’ /H\gh Perfarmance
Preferences Computing Setup

Warking Directory: MExammE‘) ‘ ‘ Browse...
Job Name: Eram H Browse

| Run | Cancel Run ‘ Product Help

K 3-101 ANSYS LS-DYNA =515 M

(2) MKRIEF Utility Menu>PlotCtrols>Style>Colors>Reverse Video, K5 5t748 Jy 1,

(3) HKGEF Main Menu>Preprocessor>Element Type>Add/Edit/Delete, 3t “Element
Types” %M. Hiiixs 1 LRy “Add” #%51, #H “Library of Element Types” %I, &
“Library of Element Types” #1147 J7HEPY ) “Thin Shell 1637, #RJ5 i “OK” $#4liR[A]
F| “Element Types” % H, Hiidi “Element Types” % ] “Close” %4,

(4) HIRI%EHE Main Menu>Preprocessor>Real Constants, 71 “Real Constants” % [,
ik “Add” 4%l (LB 3-102), #iH “Element Type f...” %1 (JLE 3-103). #Hif
“Element Type f...” % Ih 7 HEPA 9 “Type | SHELL163” (k) HiE s sttn, Fmtsnt
“Type 1 SHELL163” XFfH cue SR ¥, ARG i “OK” #Hl, il “Real Constant
Set Number 1, ...” &0 (JLK 3-104). %% O+ “Real Constant Set No.” J5 )77 HE PN /& 2R
IWHSEH BT 5o TN SEREUY S BoBg 5, Hin, JIXHLHS “Real Constant Set No.” J5 )
JTHEN IO “37, ARJE T “OK” #24, #H “Real Constant Set Number 3, ...” %
O (UL 3-105) &I

Defined Real Constant Sets \Element Type f... &|

MNONE DEFINED

Choose element type:

Claose ‘ Help | 0K ‘ Cancel |

K] 3-102 “Real Constants” % [ P 3-103 “Element Type f...” % K
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WReal Constant Set Number 3.... %

Element Type Reference No. 1
Shear Factor SHRF |:|
No. of intezration pts. NIFP ‘-
Thickness at node 1 T1 |@_
WReal Constant Set Number 1.... % Thi clness at node 2 12
Element Type Reference No. 1 Tl dlmess ot mosk T3 I:l
Real Constant Set No. 3
c- Thickness at node 4 T4 I:I
o | Cancel | Help | ok | Cancel | Help |
< 3-104 “Real Constant Set Nuber 1, ...” %1 [ 3-105 “Real Constant Set Nuber 3, ...” %I

(5) 7F “Real Constant Set Number 3, ...” % HHH —4> “No. of integration pts. NIP”
BONTI, ZWRE L, A BRCE R O R B S B e B HER I . X TR W ARG )R
FETT ARG mU AN B DRFFERIAIS CRPX IA T A A, B AN 4Ch 2. W se
HEBPERRE, WL 2 DN FIC SRS TR FLARA L, AR s AN B 250K
T 2. XHEL 5 MR A, BILE “No. of integration pts. NIP” J5 (5 HEN AN “57,
“Thickness at node 1 T1” F/RMse 570 E— AT mAL R JERE . An R E8T0 4 AN i A i J5
—F¢, WHFAE “Thickness at node 1 T1” J5 7 HENBUHHE, FARAT sAL 1K) )T JEA L
W, i, XBHFEAE “Thickness at node 1 T1” JGH 7 HENIEA “0.017 (480K 4 4>
R YRR A A B €0.017 BT B . W R RGN MU R AN, )
AN FTA S mAR AR

3.4 BRREMENX

LS-DYNA 24t TVF 2B, a2 st A0 F R 20 A & S AR W e A =0,
T AT S I A () R A AR AR, R LA ] T 40 B (B AN A5 A o AT T Bl A e B 1Y)
Cowper-Symonds #5855 o 3X HL P it 19 B 7 g 1 R AP RF ) 0 22 R R 45, W B . AR OR
o LPEARR K RE T H T M B UM AR 1376 o BBk AR R AR 5l 2198 v
AR B 3t S B JCARARE R, R A Y . XA . Cowper-Symonds FREAYEE, IX HLK
TR A Cowper-Symonds #2/H7E LS-DYNA 55
HRBCE, XM R A TR h 2w A o

KEEMER BRI B 3-106 Frm. L iz Al i1

FARESE S By i, N T W AR OGO W BEE LI ffﬁﬁb/////
o AL MIERL RUNMRHI I o IXRRBERLEH] |

TR IR 4 B MR S A B RN 22470,

A TR RN AN R ] 5D 1E 3 A B
FHIIEAT N o FESZBRAT, SRR - R A P N
2 3 A BAR i P B T 2, MR L L e Oy %
(i, S R R T ARG /2P . LS-DYNA f2 3106 AU HERH R

IR F I
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122 ERTHHRITE

Je v i Y 80 R 1 g - AR iR 2 A LR - AR e, AR TR - AR . 7E/NNART,
Xt AR B .

TR, PR S5 el L S g, B G A R TR RS . A5 4ot
g5 A B S HUOURBORTER .

(=61 3-71 B WL FEEY

L AN FPRH % b p=2700kg/m’, #ERAED E=7x10"Pa, YJLkHi
 E,=7x10"Pa, JEJRN J) oy, =1x10°Pa, J#ALL 1=0.27.

(1) FTJF ANSYS LS-DYNA #{f: i .

(2) HIRiEHE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 {4,

(3) HIRIEFF Main Menu>Preprocessor>Material Props>Material Models, #iiH “Define
Material Model Behavior” & 11 (MWK 3-107). Hifiiz e DA M HET 1) “LS-DYNA”, 4k
o ¥ i “ Nonlinear 7, “ Inelastic ”, “Isotropic Hardening ”, “ Bilinear Isotropic ”, 5l
“Bilinear Isotropic Properties for ...” % I (JLI& 3-108).

WDefine Material Model Behavior
Naterial FEdit Favorite Help
Material Models Defined Material Models Available

Material Nodel Mumber 1 J TFavorites =
68 LE-DTNA
Linear
8 Nonlinear
Elastic
8 Inclastic
sotropic Hardening]

€ Bilinear Isotropic
® Temperature Dependent B!
Anisotropic Hardening

Kinematic Hardening
fem Bl o b
(6 b [

% 3-107 “Define Material Model Behavior” % I

MBilinear Isotropic Properties for ... g|

Bilinear Isotropic Naterial Properties for Material Number 1

DENS 2700
EX Tel0
MUY 0. 27
Tield Stress 1t
Tangent Modulus Tel

0K ‘ Cancel | Help ‘

P4 3-108 “Bilinear Isotropic Properties for ...” % [

(4) 7f “Bilinear Isotropic Properties for ...” % I+ “DENS” J5H)7HEF A “27007,
5 “EX” JRIIJTRER BN “7e107, {E “NUXY” JE 7 HEF &N “0.277, {£ “Yield
Stress” Ja HIJTHEFR AN “1e8”, 7E “Tangent Modulus” JG K 7HEF I “7e7”. DL E#IA
WIRFRMEH B . B IR JARALL . RIS D DIBia . R 5d “OK” %R

IR F I
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A% “Define Material Model Behavior” % I, & 0 A LAY S CHZE .
Cowper-Symonds AV IF IR T ARAR AN S5 B E S vh i T 1 127 Re e 1AL 1)

TR SRR MR AR R g, MRS R IR A T, BIFE SNV AR SRR, B

B R . How B A F

I i)

EP e PR T
oy = 1+E (0o + BE,&) .

K, oy Wiah (Ezhd) JERN 1 op 016 ik
Ridy, ERRASS BN IRRIRR ;& A, ¢ | T
P AR R RGBT s &) M A 2
B=12R BB AL, B=0 FoRAE ] sRAL . K A m A

[i) J8 AR 56 [ - A% 1 8 B T b R I LR A2 AR 2R (1) 5 - B
it (LK 3-109). K 3-109 Cowper-Symonds &7

[2=15) 3-8] 3L Cowper-Symonds #f#}H&EHY

#7 > Cowper-Symonds #1BLBE . 44K % & 4y p=7900kg/m’, # [CHiEE E=2x
10''Pa, V)LkMit E,=2x10"Pa, WIS /) oy =2x10°Pa, JAFAEL 4=0.3.

(1) #T7F ANSYS LS-DYNA 4 51 o

(2) MKIRIEFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 FH {4,

(3) MKIKIEF: Main Menu>Preprocessor>Material Props>Material Models, i} “Define
Material Model Behavior” %[l (LK 3-110). iz DA 7 HEH ) “LS-DYNA”, 4k
2 Hily “Nonlinear” — “Inelastic” — “Kinematic Hardening” — “Bilinear Kinematic”, 5
H{ “Plastic Kinematic Properties for ...” % 1 (JL&] 3-111),

M Define Material Model Behavior

Naterial Edit Favorite Help

Naterial Models Defined Naterial Models Available

del Mumber 1| Favorites -
3 LS-DVNA
Linear
8 Nonlinear
Elastic
@ Inelastic
Isotropic Hardening
Anisotropic Hardening

[N =terial Mo

[Finematic Hardening|
@ Bilinear Kinematic

@ Plastic Kinematic
q ) Rl b

% 3-110 “Define Material Model Behavior” % I

(4) 7F “Plastic Kinematic Properties for...” % I H K7 HEP A _E B MK IE AN “79007,
“2el1”, “037, “2e8”7, “2e8”7, “17, “40”, “57, “0.7” (VLK 3-111), I+ “Failure
Strain” JE 7T HEN SN “0.77 FoRMARHI RN AR . B I8 B2 RN AR 5K A 3 2K
WERABCE B RN AR, WA BIA 2 R RIE 5 “OK” %4 [1]5] “Define Material
Model Behavior” % [, Hiii “Define Material Model Behavior” & 147 b #f [1 X5 5% 411%

W H
B e e I
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LS-DYNA
BRTAMRIAE

M\Plastic Kinematic Properties for. .. g‘

Plastic Kinematic MNaterial Properties for Material Bumber 1

DENS 7900
X Zell
BIAES 0.3
Tield Stress 2e8

Tangent Modulus 228
Hardening Parm 1
Strain Rate (c) 40
Strain Rate (P) 5

Feilure Strain [N

aK | Cancel | Help |

3-111 “Plastic Kinematic Properties for...” %

3.5 BRITRIK/MZH

ANSYS LS-DYNA it 7 Azl B oo /MR TR, Wit 7 AT
NIRTT e T TAR B R A HOG, i GRE N TR U RN e RN G
KNI B DTS 52 B 18 DURA 5 o 0K /INE B ] ORAE T LS R v 58, R iH 3
i3/

NS AR BN RN BRI BRSO

WHAHOR, FESHRRLX, ICBUE N SRS, AL A /N, oo
BEE AT DUE 2 K28 . AATTERE OGO R A7 1 24 1 A0 8 (R 3G, X 0 B 45 RS AN K
A A DA VBRI 0BG IR AAN NY 2 BRI, o e Ay A2 o0
Bio N LA BAR]FREE— 25U, B N A A R b i 2

Biltn, g—ARENRI T, BEAR A 3-112 FroR. R sz — gk i . 22
e YRR ER S T

K 3-112 BBk

XEFABBITE DL, W 2SR BT R 70 R o SRl o ARy, RO B
JO RN, R ) USO8 s 20 S AT B . AEATT
DU, RN R AR R A . OB E G, B NAAAE LA g s FRU R
Far A A E; fa, AR RGOS, 4 (80 it 23 RS I ST K RO R AR, T
AR v — B BN RS /IN BR6, - T EEIN TR R

RO ERENCTRA w8 VINIS W V7 s St AN OB L -3 7 o T P I S A
IC (W RD W2, AR RNNEZS K. N RS G NE DR .
XTSI RTT,  f /NN A T LR A U E -

IR F I
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i TH HiIE2 BT
1, I, I
Atmin = lmin :Z_2
C C

E
€= 2
VA1)

R, fin WATCIENAK E OB RRR, vAIARALL, ph BB, Bl EAR &L A
DI )N S/ = 2 e < NP V7B o< 1 1P 1 |1 P EB B 9L
BB Bl VTS 2 Py BN R A 0 SN K
107, M5E AT 2/10 °=2x10° 35, W/ K 107s, )58 AN 52
N 2x10° 35,

Wl 3-113 o AU &l i ek /2, &8 7 8 Eahim R I mER T, B iR
. TR B RE G TR, BT K R DA L — AN A K AR 2 . BRI
HESEARTE, CARAG RV HER I 46 ), Soc ST BN RS 18, BIRERK
()b 7 00 2045 FH B A K 4 R G

o5 it I B M AL CRER S X S T fE e ek R4 BRGNS, 5 Ak K 4t 1 Y
Mo Wl 3-114 FioR, 1EEMH TR/ FITE IR R 5ot. REIE, AR 40 M
H6 A S A A IR TG AR IR ] DA kg VHEAfG S B LB TSI A AR F) JULART TSR 5 T s FH RELRRS 193 % 242
M)A BR TR AR KRR RS B T RUSERL R i LRIk . RN SR G I 8 Hi (LS-DYNA
W SR LTRSS SR IO A HIAD, TR I B G e A R 43 S R R RS R

T Y O
T e

I
|

i
| | ATt
[ [TV TTT

Bl 3-113 <)@ U7 8 i s h AR A Bl 3-114 AR B T0 RE T AR el P %

FERETC RN A S BoRAE “MeshTool” & 1 I (47T #8424 Main Menu>Prepro-
cessor>Meshing>MeshTool). LA &£ 5 H 2 =/ 4 (LK 3-115):

(1) Smart Size: Z%dr4H T BEHE FICHKDN. L “Smart Size”, RJEHE3) Fid
AR, R4 FIMEE S R AR, BN, oo,

(2) Areas: %4 ] LA E B ITHAK.

(3) Lines: %4 0] LRI 5L “ o807 ke MR, I RERI A BEAY Jt |

IR,
mﬁﬂﬁl



LS-DYNA
BRTAMRIAE

MeshTool

Element Attributes:

Global Set
s
5

Fine 9 Coarse

4

Size Controls:

Shape: 7 Tri + Quad
@ free " Mapped
v | o]

% 3-115 “MeshTool” % Il

3.6 EBHXZSMHFHEIT

ANSYS LS-DYNA 447 [ i k4> (i E M) Sl o (R Mg . i
H A% (Free) I, F25 H 30 A2 s (1 W9 A% o A F S W A% (Mapped) I, Al I35 nl
DA 95 75 24 AR ey 84358 A7 PR B G IR R R S o 1l s ] K 35 ol PR IR (R A 7R ) 4 10
6, AR AT B = A SR T B DU AR B G . SIS R A A S P A

B SEA 2 A AR Sy o 1 E PR RIS — MO SE AR R A LA AR IR SR, T
e S I kK 3 T8 S5 SEE ARSI (R TR T8k T A SR, AT R 4 TR (A 2 A A ke
SR NTHIR. DA, =M. BB,

3.7 EITHIMIER

£ ANSYS LS-DYNA SO0 550 HUR I 70 W R g ) e o 20 200 S B 1A 7
C A BRI RIS o RIS, A0 10 A% iy & R LG 2856 R R0 RS ) 2 (R AR R 08 47 9 4% T

mﬁﬂﬁl
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CEC Rk AN 3> Ab3 e T AN SEBIE s BTG R N S5 WA N 4%

[X613-9] HwE=AFELHME

A=k PG, SRJEMBR L IG, FHTRI S WA, IE N — AN T A 1
B

(1) #TTF ANSYS LS-DYNA 4} Lt .

(2) MR+ Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 FH {4,

(3) HIRi%EHF Main Menu>Preprocessor>Element Type>Add/Edit/Delete, 34 “Element
Types” % . HiiiZd 10 ER “Add” #%4], 9H “Library of Element Types” %, H.if
i “Library of Element Types” % I/ A4 J7HEN Y] “Thin Shell 163”7, R )5 #.idi “OK” 4%
H1iz |9 %) “Element Types” %11, i “Element Types” % I “Close” %4,

(4) HIRI%EHF Main Menu>Preprocessor>Real Constants, 7 “Real Constants” % [,
My “Add” %4, P “Element Type f...7 %10, H bR A #E ¥ d5 “Element Type f...7
IR HEAN Y “Type 1| SHELL163”, #RJ5 iy “OK” %4, 54 “Real Constant Set
Number 1, ...” &I, RJGHF “OK” %4, #MHE S —MIE= 1 “Real Constant Set
Number 1, ...” %,

(5) 755 —F IR’ “Real Constant Set Number 1, ...” %10 “Thickness at node 1
T1” JEHJTRE R “0.017, MR)5 8y “OK” #2413 [ 3] “Real Constants” % H . Hili
“Close” 4, <M “Real Constants” % 1.

(6) HIRI%EFE Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS, #fH
“Create Keypoints in Active Coordinate System” % . fE “X, Y, Z Location in active CS”
Ja B = AT HER AN €07, “07, “07, By “Apply” . 4k X, Y, Z
Location in active CS” J& i) =AM HEHFARK AT “0.17, “07. “07, i “Apply” #%4Hl.
XAE “X, Y, Z Location in active CS” J5H =N HEFAK A “0.057, “0.17, “07, 2R
Ja ¥y “OK” %4 .

(7)) B THEA R “Fit View” 3248 (WA 3-116), B Bos it 1) = AN Gk
s 3-117)

-l 2| '3
@3]

N

BekkpRRE

T
i
5]

K 3-116 KT HE K 3-117 =SSN

IR F I
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BRTHTRFE @

(8) HIKiEFE Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>Through KPs,
FAH “Create Are...” T 1. MK REES 1. 2. 3, RJ5HRT “Create Are...” % IIHH)
“OK” %, Api— " =MIEI. ¥ sAsTE M = MBI, REMHES— T EAsh, =M
TR 2 . MUGESE Utility Menu>Plot>Areas, — ff J% [ F.35T 7 o

(9) fKIGEFE Main Menu>Preprocessor>Meshing>MeshTool, i “MeshTool” % I,
B “Mesh” #2401, #H “Mesh Areas” %, i@ L B “Pick ANl %4, 5€
ARy (LI 3-118).

(10) K Iki%EFE Main Menu>Preprocessor>Meshing>MeshTool, 3t “MeshTool” % I,
iy “Clear” 4l (WL 3-119), #if “Clear Areas” % (3-120). Hiii “Pick All” 4%
Hl, EE S ERIei k.

ven | Ty

g

Refine at: | Elements hd

Refine

Cloze | Help |

X

Kl 3-118 Xl 4y P A% J5 (1) = A T 1HIAR K& 3-119 “MeshTool” % 1

(1) Kk xik#$¢ Utility Menu>Plot>Areas, —ffEEFHHIN .

(12) K Iki%EFE Main Menu>Preprocessor>Meshing>MeshTool, #H “MeshTool” % I,
i “MeshTool” g O “Areas” JGIN “Set” 24 (WA 3-121), #H “Elem Size...”
W (K 3-122). Hdi =M, ARG HS “Elem Size” & L) “OK” %4, i
“Element Size at Picked Areas” % 1 (LI 3-123), fFi%% 1+ “Element edge length” J51¥]
TIREAFIA “0.017, SRJEHT “OK” #efil. DL EBCEME Ikl 0.01.

(13) #IRi%E$FE Main Menu>Preprocessor>Meshing>MeshTool, #fiH “MeshTool” % .
i “MeshTool” % IIH ) “Mesh” %40, #H “Mesh Areas” %, Hiidi “Pick All” %
HISER MR RIS 7> (I 3-124)

(14) HKIRI%EFE Main Menu>Preprocessor>Meshing>MeshTool, #fit “MeshTool” % .
7E “MeshTool” % 1+ “Refine at: 7 J5 7 HEHIEFE “Elements”, 4R J5Hoi “Refine” $%
Hl, 5 “Refine mes...” %1 (WL 3-125). ik = M8 LTS RAA oG (L
3-126), SRJ5Ed; “Refine mes...” & LR “OK” #%4, 38H “Refine Mesh at Element”
T L 3-127). fFiZE 1 “Level of refinement” 5 /7HEHEPE “1 (Minimal)” (¥
BN, 0 FE LT RGN, SRS T “OK” HRAH e i Ag 4l 4y (ALIE] 3-128).

IR F I
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& pick " Unpick

@ single ( Box

" Polygon (" girele
" Loop

Count
Maximam

o
1
Minimuam 1

MeshTool

Element Attribites:

Global - Set

Area No.

& List of Items

" Min, Max, Inc

™ Smart Size
| “ 2
Fine g Coarse

Size Controks:
Reset Cancel

Global Set Clear
Pick all Hel.
y ﬁ Areas Clear

3-120 “Clear Areas” % [l 3-121 “MeshTool” %I

WNElement Size at Picked Areas |8
[AESIZE] Element size at picked areas

SIZE  Flement edge length 0,01

0K ‘ Apply | Cancel | Help ‘

K 3-122

% pick " Unpick

@ single (" Box
O Polygon (" ircle
" Loop

Count. o
Maximum 1
Minimum 1

Lrea MNo.

¢ List of Items

" Min, Max, Inc

|

Reset Cancel
Pick all Help

3-123 “Element Size at Picked Areas” 7 Il

Refine mes. .

+ Pick " Unpick

* gingle { Box

" Polygon (" cirele

-
Count = 0
Maximum = &5
Minimum = 1
Elem MNo. =

¢ List of Items

" Min, Max, Inc

|

0K Apply

1= Cancel

i
ll

Pick All Help

& 3-124 = SATE10H I A

Bead v B P A%

I 3-125 “Refine mes...” %L1 K] 3-126 = F AR T Ab ) B ok

IR F II

“Elem Size ...” %1
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130 BRTAMRITE ®

NRefine Mesh at Element

[EREF] Refine mesh at elements
LEVEL Level of refinement

Advanced options

x| Cancel | Help
3-127 “Refine Mesh at Element” % I & 3-128 BIUIN% 5 B =R

3.8 BHERETENZE

LS-DYNA # F SR B U oA U o (RRFesh iR s st e oo, pik
TG R] DU AU S rh S AN e sl 10 R o R G ml DL DL o B, el LR A
BN R . 3R B e L OCAR R & S AUAE REZE pP A P o 53 T DI Ze PR K th m] DL AR
YRR A8 B RO O CRE T IV S BRURAR D, 8 G e 20 A 8 15 A e ) AR K3t (st
Bite RTBURAICHBCELRE, W AS AR 3.1.3 7 “HAbHio”,

3.9 IEXH1—= BN ZHMHE S

A A A 1E — AR A AR AT, FEREILRI 5 WA o 3X AN R 2 B A T3 ] K
Iy R T . BRI IR A, S0 AR () — T U 3 A e 3 AR Rl o TR 3 N A
U, FITRIER ST

] R AR s — A RS TR (1) 46 8 AR AR A A — PR AR E o & JEAMARJEN 0.001m, 5}
FREDy 45° , ANBCICTEHA 0.2m, FWARJF 2 0.01m.

(1) 4TJF ANSYS LS-DYNA 4 Fi 1 »

(2) MKIRIEFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, 15548 4 H {4,

(3) KXiEFE Main Menu>Preprocessor>Element Type>Add/Edit/Delete, 7} “Element
Types” %11, Hiiizfd 1 B “Add” 441, 5 “Library of Element Types” %I, Hili
I “Library of Element Types” % HH 47l /7HEP (1) “Thin Shell 163”7, 4R J5Hd; “OK”
¥R 0151 “Element Types” % . il “Element Types” % I H 1) “Close” 4%,

(4) MKIRIEHE Main Menu>Preprocessor>Real Constants, 7t “Real Constants” % [,
s “Add” ¥¢5l, FH “Element Type f...”7 % H. Fidi “Element Type f...”7 % 19 HE
WK “Type 1 SHELL163”, %X “OK” 44, 3t “Real Constant Set Number

IR F I
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1, .7 &0, RiFHd “OK” ¥4, 5l —FEXH “Real Constant Set Number
1, .7 &,

(5) 75 —F [’ “Real Constant Set Number 1, ...” %10 “Thickness at node 1
T1” JEH T HEF TN €0.0017, #R)5 . “OK” # 4]z [7]F] “Real Constants” %11, Hii
“Add” ¥, FH “Element Type f...” &1,

(6) #iifi “Element Type f...” & I 7HEN ) “Type 1 SHELL 163”7, AJ5 #iddi “OK”
%4, 9 “Real Constant Set Number 2, ...” %1, KRGt “OK” #Z4l, M5 —FE
M) “Real Constant Set Number 2, ...” &, 785 —FELH “Real Constant Set Number
2, ...7 B “Thickness at node 1 T1” JGHJTHEN A “0.017, SRJ5HH “OK” 4k
[A]%1] “Real Constants” % H. Hiii “Close” %4 5< % E .

(7) HIRIEH Main Menu>Preprocessor>Material Props>Material Models, i “Define
Material Model Behavior” %11 (MLE 3-129). iz sl LA HEF (1) “LS-DYNA”, 4k
i “Nonlinear” — “Inelastic” — “Isotropic Hardening” — “Bilinear Isotropic”, #fH
“Bilinear Isotropic Properties for ...” &I (L& 3-130),

NDefine Material Model Behavior

Material Edit Faworite Help

Material Models Defined Material Models Available

Material Model Number 1 J Favorites -
68 L3-DTNA
Linear
B8 Nonlinear
Elastic
8 Inelastic
b4l sotropic Hardening
@ Bilinear Isotropic
@ Temperature Dependent Bl
Anisotropic Hardening

Kinematic Hardening
[E= T, hd
L] b B

[% 3-129 “Define Material Model Behavior” % I

MBilinear Isotropic Properties for ... E|

Bilinear Isotropic Material Properties for Material Number 1

DENS 2700
EX Tel0
MUY 0. 27
Tield Stress les
Tanzent Modulus Te?

oK ‘ Cancel | Help ‘

4 3-130 Bilinear Isotropic Properties for ...” %

(8) #f “Bilinear Isotropic Properties for ...” % I1 “DENS” 5 /7HEHFH N “27007,
15 “EX” Ja M5 HEF N “7e107, 76 “NUXY” J& 7 HEP s N “0.277, 1& “Yield
Stress” JG T HESF TN “1e8”7, {F “Tangent Modulus” J5 I 7HEF 4N “7e7”. UL EdA
WIRFR MR B . B IR TR L RISy DIEBiR . AR5 58 “OK” %41k

IR F I
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[F%] “Define Material Model Behavior” & I, fAdiiZE A _ EAM Y S EHZE .

(9) MK IKIEF Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS, #f i
“Create Keypoints in Active Coordinate System” % 1, 7F “X, Y, Z Location in active CS”
Ja W =T HER AR 07, “07. “07, i “Apply” &, $EHE X, Y, Z
Location in active CS” J& ) =N HEF KA “0.17, “0.17. “0”, i “Apply” %4l
WIRAE “X, Y, Z Location in active CS” Ji5 1] =N HEHHIA “0.057, “~0.05”, “0”, &
Ja i “Apply” ¥#%4l. FHE “X, Y, Z Location in active CS” J& i) =ANJ7 HEH 4K Ui N
“0.157, “0.05”, “07, MRJG R “OK” &4, KEIBI M I SCHERT (UL 3-131).,

2

3

K 3-131 PO &

(10) HKKiEH Main Menu>Preprocesser>Modeling>Lines>Straight Line, #fiH} “Create
Str...” F o KRR ICBE 1 (N FARFR RIS AL ) . SCHE s 3. QBT 3 (VERE X LI H

= A —

JER IR ORHE AL 3, AR KRB 4, RJEHE “OK” H%H. DAL T 42
B (LI 3-132), et EMm it

K 3-132  &JE#riBrL

IR F I
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LD g BbsIR 1 BB S, ARG IRS) bR i, PIAREii k. ST Utility Menu>Plot>
Lines, P EHTHIL. $UT Utility Menu>PlotCtrls>Numbering..., i “Plot Numbering
Controls” # 1. ZEHiZE I ) “KP Keypoint numbers” &1 CEIAE X I (1) 3% BEHE Py T
H). ARG “OK” #%4l, KRB AR5 BRI, AR T RS “Fit View” 4%
HHOCHLIE 3-133), I St b g DB BLs A R o

(12) #KIRi%$E Main Menu>Preprocessor>Modeling>Operate>Extrude>Lines>About Axis,
g “Sweep Line...” 1. KRB SR LLEB, Bt “OK” %4, =
BL “Sweep Line” 1o MU OCHE AL 1 RIOCHEST 2 (HLSE, XA CEE S e T4
JEA L, KRB 2 WIREER N BERE S, RS OCHE R 2 IO B A e B B
OCHE S 2), ARG “OK” #241, #1H “Sweep Lines about Axis” %I (UL 3-134),
RIG T “OK” %4, &EmMuiiid (LK 3-135).

1=l 2|
@[5+
8

o

NSweep Lines about Axis
[AROTAT] Sweep Lines about Axis

ARC Arc length in degrees

NSEG No. of area segments

(014 | Apply | Cancel | Help I

Blezlzlallel

K 3-133 #METE4% & 3-134  “Sweep Lines about Axis” % Il

8

K 3-135 4GB ppssy

IR F
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(13) M T RS B “Isometric View” $541, K540 AR b B o

(14) K Xi%$E Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Areas, #f
th “Glue Areas” %11, Fi “Pick AI” 428, FPrA MRS & LS, PATIRE
AT, AR A T I — R, PIEAPATIE LI 4 dir AT, BUE, 4ANEE
TE A PIE AT IEAE I, O T ORES G W i AT — T IR &5 dr %)

(15) HIRi%EHF Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By Dimensi-
ons, it “Create Block by Dimensions” % I1. fF “X-coordinates” J& i A “—0.05",
“0.15”; {F “Y-coordinates” JGi N “—0.07”. “—0.22"; {F “Z-coordinates” J5im A “—0.1".
“0.17, ARJa s “OK” 4%, JNHAIIL, RN SEARIE R T LK 3-136).

(16) K IRi%EHFF Main Menu>Preprocessor>Modeling>Delete>Volumes Only, #H “Delete
Vol...” & 1. Hikd sk, Rt “OK” 128, MR, $447 Utility Menu>
Plot>Areas, <5 J& A1 [T 55 7 A4 ) T4 H 30

(17) #H Xk $ Main Menu>Preprocessor>Modeling>Delete>Areas and Below, 5
“Delete Are...” %, Fiik T SRR AN, SR )5 HRd “OK” 24, #3313k
AR AL (I 3-137).

11
)
I
13
13
4

Kl 3-136 L NTA Kl 3-137 4@ AR FIAR (AR 7Y

(18) K% £ Main Menu>Preprocessor>Meshing>MeshTool, il “MeshTool” % .
Wil “Element Attributes:” N HEG ) “Set” %41, #H! “Meshing Attributes” % [1. 7F
B LA =T Al kB (N EFTR) “1 SHELL163”, “17. “17, SR i
“OK” %4,

(19) #KKi% £ Main Menu>Preprocessor>Meshing>MeshTool, il “MeshTool” % .
PAy “Areas” J5IY “Set” ¥4, #H “Elem Size” %1, Py “Pick AN” %4, 7HH
“Element Size at Picked Areas” %, TE1Z% HIMHEIAMEFFHIA “0.005”, RITB )l
K4 0.005, RjEHd “OK” #%4ll. $44T Main Menu>Preprocessor>Meshing>MeshTool,
H “MeshTool ” % 1. E$E “Shape: 7 T “Mapped”, SKJ5H i “Mesh” %4, 5
“Mesh Areas” % I, %% L L) “Box” (WK 3-138), FHHA MK T HSK “Front

IR F I
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View” 4541 (ILIE 3-139), HEDEFIF BN IEME . QilEl 3-140 P, # i bs ot ds i
M2 Ay, SRJEHAE 7 AN Hush B A SR AR CERR AR R FIAm

RO, KGR “OK” #24l, BmmpRsRI T s (I 3-141),

@ pick " Tnpick

" Polygon (" Cirele
" Loop

a

Maximum = 82
Area No. =

@ List of Items

" Min, Max, Tne

—_—1

e
I— ol
S 8
[ox ] s | @&
Reset | Cancel | ﬂl
Pick Alll Help | %!

3-138 “Mesh Areas” %I

3-139 MK T H%

Kl 3-140 )@ AL K 3-141 RISy o)A MG E AR

(20) #K%i%E £ Main Menu>Preprocessor>Meshing>MeshTool, i1 “MeshTool” % 1.
Wi “Element Attributes:” N 7 HEJG ) “Set” %41, 7! “Meshing Attributes” % [1. 7F
B I = AT AE T Bl (N B IR “1 SHELL163”, “17, “27, K5 Hili
“OK” #Z4l,

(21) #KGEFE Utility Menu>Plot>Areas, H B niTfi . A& T HA&F R “Iso-
metric View”, BHLEIEE B . 14T Main Menu>Preprocessor>Meshing>MeshTool, il
i “MeshTool” % 1. Hili% 1 “Areas” J5lf) “Set” $%4l, #ith “Elem Size” %I,

Mﬁﬁil




LS-DYNA
136 BRTSHRAE

o “Pick All” #%4f, 3 H “Element Size at Picked Areas” & [, TEi%F L4 AE P
“0.057. RJE T “OK” &4l PR, AT/, AlLMEHBCRRIT, H 8 IoECRN,
TR LT AR, X5 #1447 Main Menu>Preprocessor>Meshing>MeshTool,
P “MeshTool” % I, i “Mesh” #%4l, #H “Mesh Areas” I, Bk,
e il “OK” %24, Focklrsenk (UL 3-142).,

K 3-142 KI5y H 00 5 AR

3.10 TXLH 2—F KB M A%L 53

ARSI S WA 25 55 2% (R SRR R R 23 B0 . 7 R 7 S R SEAR RN B 3-143
e Dy TALIWUR RS, B o S AR AR 2 3 T S BB U3

3-143 TG 2RI BTG SRR

IR F II
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(1) 3TJF ANSYS LS-DYNA #:4f i .

(2) HIRiEHF Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ 15548 4 {4,

(3) HIRi%EF Main Menu>Preprocessor>Element Type>Add/Edit/Delete, 3 “Element
Types” % . HiiiZd  ER “Add” $%4], 9H “Library of Element Types” % . H.if
& “Library of Element Types” & HIH A7 HEN K “3D Solid 164”7, SR )5 i “OK” %4
iR [Fl5) “Element Types” % 1, )5 Hidi “Element Types” % I/ “Close” %40,

(4) HIXIEFE Main Menu>Preprocessor>Modeling>Create>Volumes>Cylinder>By Dimensions,
i “Create Cylinder by Dimensions” % 1 (LI 3-144), 4nl& 3-144 Jos, {EAHN THEN
WAEHE, REsd “OK” %4, ARCEAN RS, RdE T RS BE) “Isometric View”
T, ARG, WL 3-145 $24

INCreate Cylinder by Dimensions

[CYLIND] Create Cylinder by Dimensions

RADI  Outer radius

RADZ Optional inner radius

21,72 Z-coordinates D
THETAl Starting angle (degrees) El

THET4Z Ending angle (degrees)

ox | spply | Cancel | Help |
3-144 “Create Cylinder by Dimensions” % I 3-145 AR

(5) MKIKEH Main Menu>Preporcessor>Modeling>Create>Volumes>Block>By Dimensions,
#ifH “Create Block by Dimesions” 7 [ (JLE 3-146). %K 3-146 FiontE S S HE )y i A\
AN EAE, RJE RS “OK” F A B — AT (LA 3-147).

N\ Create Block by Dimensions

[BLOCE] Create Block by Dimensions
¥1,¥%2 ¥-coordinates

Y1,Y2 Y-coordinates

21,22 Z-coordinates

ok | Apply | Cancel | Help |

3-146 “Create Block by Dimensions” i Il 3-147 ARG —AN TR

(6) HKi%EH Main Menu>Preporcessor>Modeling>Create>Volumes>Block>By Dimensions,
i “Create Block by Dimensions” 7 H o 4% & 3-148 B /s 7E AN BHAE P S AAH N B
RIGET “Apply” $HIE R AN i e, $RIRIE 3-149 FTon 4k 840 &N Ed HE v i N 5L

IR F I
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i, RIG T “OK” FEI Al = AN (LK 3-150),

\Create Block by Dimensions NCreate Block by Dimensions
[BLOCK] Create Block by Dimensions [BLOCK] Create Block by Dimensions
¥1,¥2 X-coordinates ¥1,%2 X-coordinates
¥1,¥2 Y-coordinates D -0.5 T1,¥2 Y-coordinates D
Z1,22 Z-coordinates Izl Z1,Z2 Z-coordinates D
K | Apply | Cancel | Help | 0E | Apply | Cancel | Help |
F4 3-148 “Create Block by Dimensions” % Il 3-149 “Create Block by Dimensions” i Il

(7) MKIREF: Main Menu>Preprocessor>Modeling>Copy>Volumes, #fii “Copy Volumes”
W, ikt T L = A e LK 3-151), ARGl “OK” %41, #fH “Copy
Volumes” % I, 7E “Copy Volumes” % 1 “Z-offset in active CS” i Jy HE %y A
“=0.57, MRJEHd “OK” 42l, FFrEm =108 (WKl 3-152),

Bl 3-150 A =7 (A Kl 3-151 =AJ5Huggk

(8) HIKIEF: Main Menu>Preprocessor>Modeling>Copy>Volumes, 3t} “Copy Volumes”
W, BdE A s AR =A e IV 3-153), REHd “OK” #4241, #H “Copy
Volumes” % 1. £ “Copy Volumes” % 171 “Z-offset in active CS” J& [ J5 HE  fir A
“0.57, SKJEHd “OK” %8 X =T (WK 3-154),

(9) HIRIEFE: Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Volumes, #f
H “Glue Volumes” % 1. i “Pick AIl” 324, ARG Seadhad s, XHEH “Glue” 4y
W G AE k.

(10) HKIRI%EFE Main Menu>Preprocessor>Material Props>Material Models, i “Define
Material Model Behavior” % H, %% DAL “LS-DYNA”, Zk4ifd; “Linear” —
“Elastic” — “Isfotropic”, il “Linear Isotropic Properties for ...” % 1. %M 3-155 i
INAEZ T LR A A2 ) E N e, SRS Rl “OK” 4% HLR [0 3] “ Define Material
Model Behavior” %1, i “Define Material Model Behavior” & 1A 1) X 5 2% A%
s
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Bl 3-152 l B B =N 7 B R R K 3-153 &P ) AR = A7 Bk

3-154 a7 SEAs R

\Linear Isotropic Properties for ...

Linear Isotropic Material Properties for Material Number 1

DENS Ta0d
EX Zell
NUKY 0.3

0K | Cancel | Help |

& 3-155 “Linear Isotropic Properties for ...” %

(11) K Xi%$¢ Main Menu>Preprocessor>Meshing>MeshTool, #fH “MeshTool” % I,

itk “Lines” JGIY) “Set” $%24, #H “Element Si...” %[, ik “Pick All” 24H,
“Element Sizes on Picked Lines” % I, fF “Element edge length” 5 /7HEFHIA “0.17, 2K

Jatdr “OK” %4l
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(12) # 3% F¢ Main Menu>Preprocessor>Meshing>MeshTool, i} “MeshTool” % 1,
Pl “Mesh” %40, #H “Mesh Volumes” % I, iy “Pick AlIl” $24H, ficRl4 58k
(LA 3-156),

3-156 BRI e

3.1 IEZXM S—EEXHmEERIRIERIE

AN, T 0 B2 A 1) iy I (R A JE R R o R ] IR T B e BT R A B T
ARSI FT T 1AL PR SR TR B A il K SO o, SERE M ISUR 748N B AL FI e

“ gsg S8 | —BMHE A “Ch3\cylinder impact.db”
“ #E LB |—MHEHE “Ch3\cylinder_impact.k”
: % — M A “AVI\Ch3\cylinder impact.avi”

[ i) @44 ]

—HHEAN 0.8m WA, Wumlle, FEK 2m, BEJE 0.0lm. —NMAKA 0.3m 157
Jith, VLo 10m/s [R5 I B AR B . B S ST R R IR, HL A
kL, o B E=2.1x10"Pa, PILBiE N Ew=2x10"Pa, JARAELA=03, %E N
7850kg/m’, JEHEN S oy =2x10°Pa.

R Mg o R P A AR A

BE LS-DYNA RiAbIe 88
(D) fE “TFR” s dhiga “ANSYS 14.0”7 0432, HFL “Mechanical APDL Product

Launcher 14.0” K¥r (W& 3-157), H.if “Mechanical APDL Product Launcher 14.0” & #x,
F#H “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %1 (UL 3-158),
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I ANSYS Client Licensing ’
I AQWA v
I3 EEN v
I Fluid Dynamics LS
@ Help L4
I Meshing L4
I Utilities ’

e ANSTE Icepak 14.0
N Mechanical APDL (ANSYS) 14.0

I\ Mechanical APDL Product Launcher 14.0
U TUninstal Mechanical 4PDL Product Launcher]

N Workbench 14.0

% 3-157 “Mechanical APDL Product Launcher 14.0” Elfx

14.0: ANSYS Mechanical APDL Product Launcher [Profile: ##* La... [o |[1[X]

File Profiles Options  Tools  Links  Help

Sil ion Emvironment:

N [~ Add-on Modules-
I ELS— DYNA (DYM)

License:

[ANSYS L5-DYNA [ ~]

,’ Customizations ,’High Performance
Preferences Cornputing Setup

working Directory: | ‘ | Browse

Job Mame: | ‘ Browse...

| Run ‘ cancel Run ‘ Praduct Help

K4 3-158 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % I

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“Simulation Environment: ” | J5HE )5 3. = A TE K bR, % “ANSYS”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“License: 7 Ny HEJG (RN =FMIEIEAR, &+ “ANSYS LS-DYNA”,

(4) 1£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % ¥
“Working Directory: ” J7HEN#i A “d:\cylinder_impact”,

(5) 1£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % ¥
“Job Name: ” J7HEHi A “cylinder_impact”,
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(6) Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & 1K)
“Run” %41, #H “ANSYS Mechanical APDL Launcher Query” % (WL 3-159).

IWVANSYS Mechanical APDL Launcher Query

Tah: File Management
Field: Working Directory

*

The directory you selected {dbar_impact) in the above-referenced field does
not exist. Do you want to create it?

es Mo

K 3-159 “ANSYS Mechanical APDL Launcher Query” % [

(7) i “ANSYS Mechanical APDL Launcher Query” % 171 “Yes” #%4H, 5
ANSYS LS-DYNA #4E54 i (W 3-160).

File List Plot PlowCirls BorkPlane Papameters Nacre NepuCirls Help
0|z 2l @ & & ¢ Bl - =l % @
ANSTS Toolbar @
SAVE_DB m_DB| QUIT| PORRGRPH =

=)|EE

=10
@ RO Taol &
3 Knd e om Opt &
B Session (4 &
EFinish

&

i)

&

aQ

=

&

a

a

L3

D

s

&

2

]

)
Pick a meru item or enter an ANSYS Command (BEGIN) mat=] type=] Teal=l cays=l) secnel

K 3-160 ANSYS LS-DYNA #:4F A1

2. RE®ETT

(1) HIRIEFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, M & A1 &=
A Et (WK 3-161), DU 5 2L S0 A ALK

(2) HKIGEF Main Menu>Preprocessor>Element Type>Add/Edit/Delete, 3t “Element
Types” & H (UL 3-162).

(3) Hiii “Element Types” % ) “Add...” %4, #fi “Library of Element Types”
B (AL 3-163).

(4) {r “Library of Element Types” 7 I ) e JyHErh i rp “LS-DYNA Explicit”,
FEAT i RE HLliik s “3D Solid 1647,
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FAANSYS LS-DYNA Utility Menu (cylinder impact)

Eile Zelect List Plot PlotCtrls WorkPlane Papameters Nacre Negulirls Help

Dl w @l s v &l - = 8

ANSYS Toolbar

SAVE L) RESUM_[B| QUIT) POWRGRPH

ANSYS Main Nenu @|

B Preferences oo AN

& Preprocesgor JAN Z6 2013

@ Solution 14:00:1%

& General Postproc

# TimeHist Postpro

% Topological Opt

@ KON Tool

& Design Opt

# Prob Design

% Radiation Opt
Run-Time Stats

B Session Editor

B Finish

i
2 &l

|
B33l n|2[2lolelslololalalajall|ole

2]

Fick & menu item or enter an ANSYS Conmand (BEGIN) | mat=1 [type=1 | real=1 =] |seenm1

i

] 3-161 ANSYS LS-DYNA $1E Ftifi

WElement Types &‘ INLibrary of Element Types
— Only structural element types are shown
Library of Element Types
Defined Element Tvoes: Not Solved
MONE DEFINED

Add. .. | ‘ | Element type reference number

I

- Help 014 | Apply ‘ Cancel | Help ‘

3-162 “Element Types” i Il K 3-163 “Library of Element Types” % Il

(5) Hif; “Library of Element Types” % 171/ “ Apply” %4l

(6) Fi{r “Library of Element Types” % 17 )4 7 HEP Bk “Thin Shell 1637,

(7) Hiifi “Library of Element Types” & HH'f) “OK” f4#fl. JXI “Element Types” %
H e s H LI I (R P R LT

(8) Huili “Element Types” & 1] “Close” %4

3. EX##L

(1) HIRIEF Main Menu>Preprocessor>Material Props>Material Models, H I “Define
Material Model Behavior” % 1 (LK 3-164),

(2) Bl “Define Material Model Behavior” % A4 7 HEP ) “LS-DYNA” 43,
ez il “Nonlinear” X432, Tl “Inelastic” CHFJ2, P “Isotropic Hardening”
e, ¥ “Bilinear Isotropic”, W “Bilinear Isotropic Properties for ...”7 %I (I
Kl 3-165).
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[WDefine Material Model Behawvior
Naterial Edit Favorite Help

Material Wodels Defined Naterial Models Available

faterial Niodsl Number ([ & Favori tes 2|
LS-DYHA

4 2] | o

[%] 3-164 “Define Material Model Behavior” % I

MBilinear Isotropic Properties for ... S|

Bilinear Isotropic Material Properties for Material Number 1

Tield Stress
Tangent Nodulus

oK | Cancel ‘ Help |

3-165 “Bilinear Isotropic Properties for ...” & I

(3) £f “Bilinear Isotropic Properties for ...” % I [f] “DENS” JHEALE N “7850”,
7E “EX” HFHERB A “2.1e117, £ “NUXY” HHEAS A “0.37, 7E “Yield Stress” J5HEAL
BN “2e8”7, {F “Tangent Modulus” J5HEALEH N “2e97. DL L% N R n# kI % BE R
7850kg/m’, MR A 2.1x10"Pa (JERE 2.1el1 %7 2.1x10™), JAFALLH 0.3, JEIRN 11 A
2x10°Pa, YILMHE )y 2x107Pa,

(4) ¥if; “Bilinear Isotropic Properties for ...” % H [ “OK” %4,

(5) i “Define Material Model Behavior” % 1 /c_EfAAb FHSEBA 1] “Material”,
i “New Model...”, HH “Define Materi...” % [ (JLF 3-166).

(6) i “Define Materi...” % 9 “OK” 2411,

(7) ¥ “Define Material Model Behavior” & I+ 473 JyHEH ) “Bilinear Isotropic”
(¥ JF “Bilinear Isotropic” ) J7 ik & ¥ iy “LS-DYNA”, i “Nonlinear”, 7 ¥.il;
“Inelastic”, il “Isotropic Hardening”), Hi{¥I “Bilinear Isotropic Properties for ...” % [l
(LK 3-167),

(8) £ “Bilinear Isotropic Properties for ...” & IIH[f] “DENS” JHEALE N “7850”,
£ “EX” FHEARE N “2.1e11”, {F “NUXY” FHEALE N “0.37, fF “Yield Stress” JiHE)T
BN “2e8”, 7F “Tangent Modulus” J7HESSG 5 AN “2e9”,

(9) Hif; “Bilinear Isotropic Properties for ...” % H [ “OK” 444,

(10) Bt “Define Material Model Behavior” % 1147 /1 X 5 6% % .

mﬁﬂﬁl
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W\Bilinear Isotropic Properties for ...
Bilinear Isotropic Material Properties for Material Number 1
DENS |
EX
MDefine Materi. .. ‘x‘ NI
— Tield Stress
Tanzent Nodulus
Define Material IDE
oK | Cancel | Help | Ok | Cancel | Help |
K 3-166 “Define Materi...” & M /g 3-167 “Bilinear Isotropic Properties for ...” % M

4. BIJLTRE

(1) HIKEFE Main Menu>Modeling>Create>Volumes>Block>By Dimensions, #fi} “Create
Block by Dimensions” % 1 (JLF] 3-168).

(2) 7F “Create Block by Dimensions” % 4 A& : £ “X1, X2 X-coordinates” J&
BN “—0.157. “0.15”; {E “Y1, Y2 Y-coordinates” JEifi A\ “0.5”. “0.87; #& “Z1, 72 Z-
coordinates” JEf A “-0.15”, “0.15”, RJ5Hd “OK” M A rrfk, FHpdimE TR
) “Isometric View” 8, KA I A HIII I (ALIE 3-169).

\Create Block by Dimensions

[BLOCE] Create Block by Dimensions

¥1,¥2 X-coordinates l:l l:l
¥1,Y2 Y-coordinates l:l l:l
71,22 Z-coordinates I:l I:l

[0]:4 | Apply | Cancel | Help |

9 3-168 “Create Block by Dimensions” % I & 3-169 754k

(3) MK IKIEF Main Menu>Preprocessor>Modeling>Create>Volumes>Cylinder>By Dimens-

ions, #flll “Create Cylinder by Dimensions” % 1. %MK 3-170 Jin{EiZd& K A KL
¥, RIG T “OK” F4l A — AN kAR (B 3-171),

\Create Cylinder by Dimensions

[CYLIND] Create Cylinder by Dimensions
RAD1 Outer radius

RADZ Optional irmmer radius l:l
71,22  Z-coordinates D
THETAl Starting angle (desrees) l:l

THETAZ Fnding angle (degrees) 360

= foply | Cancel | Help |

3-170 “Create Cylinder by Dimensions” % I
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(4) HIRiEF Main Menu>Preprocessor>Modeling>Delete>Volumes Only, i “Delete
Vol...” & . ik AR K, Rt “OK” #4l. 4T Utility Menu>Plot>Areas.
(5) HKkiE+H Main Menu>Preprocessor>Modeling>Delete>Areas Only, 3t “ Delete

Are...” B, FEIES AR AR, RE5E “OK” #248, MEF LR —AN 5 fE
Fl—A 5 (LK 3-172),

X

Kl 3-171  SEJ5 AR R A K 3-172  JyEfna fay

(6) K%L FF Main Menu>Proprocessor>Modeling>Copy>Areas, il “Copy Areas” %
M, e B AN IR LK 3-173), K58 “OK” 424, #ith “Copy Areas”
T (WK 3-174). 1 “Z-offset in active CS” JEIITAEHHIAN “0.57, SRJG il “OK” %
HL, A — AN L 3-175),

[4GEN] Copy Areas

ITINE  Number of copies -
— including original

DX ¥-offset in active CS |:|

DY T-offset in active CS l:l

DZ Z-offset in active CS

KINC Keypoint increment l:l

NOELEN Items to be copied Areas and mesh
(0134 | Apply | Cancel | Help |

B 3-173 5 HeRn R 7 ¥ 3-174 “Copy Areas” %
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K 3-175 [l fay Ay e

(7) fKIKZES Main Menu>Preprocessor>Modeling>Copy>Areas, i “Copy Areas” %
H, ik AR E PN IE LK 3-175), i “Copy Areas™ & I+ B “Count=
47 (WK 3-176, FoRikh TUUANHD, RGHSE “OK” %401, 3 “Copy Areas” T I

(LK 3-174), 18 “Z-offset in active CS” JGHITHETHIAN “—17, SRJGHdG “OK” $25 42 ik
AN UL 3-177).

Copy Areas

* pick " Tnpick

I Single = Box

" Polygon (" circle

- Loop
®

10
1

Count

Maximuam

Mindimuam

Area No. 1o

@ List of Items

- Min, Max, Inc

——

0K Apply

Reset Cancel

il
il

Pick ALl Help

I 3-176  “Copy Areas” %Il 3-177  JRIAA 5 He

(8) Y%L FE Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Areas, #f i}
“Glue Areas” %, fiii “Pick All” 424, PUANEARISEE T i,

Mhﬁiﬂ
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(9) HIRI%EHE Main Menu>Preprocessor>Real Constants, 7t “Real Constants” % [,
i “Add” $HEL, $H “Element T...” %, iy “OK” %4, il “Real Constant Set
Numberl, ...” &H, i “OK” 4, 5 —M A “Real Constant Set Numberl, ...”
& H, {& “No. of integration pts. NIP” JS K7 HEH 4 A “5”, {E “Thickness at node 1 T1”
Ja T HER AN “€0.017, RJE L “OK” #%4Hik [ $] “Real Constants” %, /o i
“Close” 24,

5. XIoE8T

(1) HKIGEF Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs, #f i
“Meshing Attributes” % 1 (ULPH 3-178). 7F “Element type number” J5iE#¢ “1 SOLID164”,
1E “Material number” J5ikFe “17, SRJG g “OK” %4,

(2) HIRi%EF Main Menu>Preprocessor>Meshing>Size Cntrls>Manual Size>Lines>All
Lines, #fHi “Element Sizes on All Selected Lines” % 1, 7F “Element edge length” J5 ) Js
FEHHIN “0.037, S5l “OK” %4,

(3) HIRI%EHFF Main Menu>Preprocessor>Meshing>Mesh>Volumes>Mapped>4 to 6 sided,
i “Mesh Volumes” & 1, Fdi “Pick All” #4588 7 S IR RI2 (B 3-179).

Meshing Attributes

Default Attributes for Meshing

[TYPE] Element type number q\1 SOLIDIEE
E 1 VI >

[MAT]  Material mumber

[FEAL] FReal constant set number 1 vl
[ESYS] Element coordinate sye 0 vl

[SECNUN] Section number lm
ok | Caneel | Help |
3-178 “Meshing Attributes” % [l 3-179 X4 5T 5T H

(4) HIRIEFE Utility Menu>Plot>Areas, o~ A A . FFE$EE Main Menu>Preproce-
ssor>Meshing>Mesh Attributes>Default Attribs , 3 i “ Meshing Attributes ” % H , 7F
“Element type number” 5[ 7 HEFFIESE “2 SHELL163”, 7F “Material number” J5 [ 7 HEH
kP “2”, 7F “Real constant set number” 5 FHERERE “17, RiGHd “OK” 24,

(5) HIRiE$EE Main Menu>Preprocessor>Meshing>Mesh>Areas>Free, i “Mesh Areas”
W, ik rh R RPN, AR s “OK” F4H, Rl i) Ak LI 3-180.

(6) kX% #H Main Menu>Preprocessor>Meshing>Mesh>Modify Mesh>Areas, 5
“Refine mes...” & M, ik @ B gy g e~ (LB 3-181), A5 il
“OK” #24lo s iy R A% ] 3-182 Fors

IR F I
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Kl 3-180 &l It R Bl 3-181  JEFEPIA I

3-182  Jin e ) Mk

6. X5 Part

(1) K%L F Main Menu>Preprocessor>LS-DYNA Options>Parts Options, #fiiHi “Parts
Data Written for LS-DYNA” % [,

(2) fR%F “Parts Data Written for LS-DYNA” % I ERN B A, % L
“OK” J#4l, %ty “EDPART Command” %I,

(3) Hiili “EDPART Command” % 147 A1 S5 KM 1 .

7. REVIEE

(1) HIRIEF: Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, 3 “Input Velocity” %11 (WL 3-183),

(2) £ “Input Velocity” H [ “Input velocity on part/assembly” J& [ /7 HEH L FE “17;
1E “VY Global Y-component” J5H 7 HEF N “—107, RJ5 M “OK” %4,

8. TENX¥Efh

(1) KKIEFE Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact,
Hi “Contact Parameter Definitions” % 1 (JLI&] 3-184),

IR F I
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I\ Input Velocity X
[EDPV] Initial Velocity

Input velocity on part/assembly

Translational Velocity:

VX Global X-component
Vi Global Y-component

VZ Global Z-compoment

Angular Velocity (rad/ssc):

OMEGAX Global X-component
OMEGAY Global Y-component

0 10 |

ONEGAZ  Global Z-component

(0] 4 Apply ‘ Cancel ‘ Help

3-183  “Input Velocity” & H

[WContact Parameter Definitions X

[EDCGEN] LS-DYNA Fxplicit Contact Parameter Definitions

Contact Type

Nodes to Surface
Surface to Surf Auto 2-D (ASS2D)

Single Surf (85)
Eroding (ESS) b

futo Gen'1 (AG)

Static Friction Coefficient

Iymamic Friction Coefficient
Exponential Decay Coefficient
Viscous Friction Coefficient

Viscous Damping Coefficient

Birth time for contact
Death time for contact 10000000
BOXID1 Contact box
BOXIDZ Tarzet box

1L

[0]:4 | Apply ‘ Cancel | Help

[%] 3-184 “Contact Parameter Definitions” & Il

(2) 7F “Contact Parameter Definitions” % 1 [] “Contact Type” J& 5 —AN 7 HEH %
£ “Single Surface” (EHEH S AW A), F “Contact Type” J& i) &8 — /N J7 HE ik £¢
“Automatic (ASSC)”,

(3) £ “Contact Parameter Definitions” % 19/ “Static Friction Coefficient” J5 1) J5HE
WHIA “0.37,

(4) 7F “Contact Parameter Definitions” % [1H ] “Dynamic Friction Coefficient” J5 )
JTHERNHIA €037, SRJE i HH ) “OK” %4,

(5) HIRZEFE Main Menu>Preprocessor>LS-DYNA Options>Constraints>Apply>On Lines,
i “Apply U, RO...” &1 (WL 3-185), Jabs s Ky M thn) Erdisk.

(6) bR My i 5, St 8 Bk (LI 3-186).
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Apply U, RO. ..

* pick " Unpick

+ Zingle " Box

" Polygon (" Circle
" Loop

Count
Madmum =13

Minimum

Area HNo.

¢ List of Items

" Min, Maxz, Inc

|

Reset Cancel
Pick All Help

& 3-185 “Apply U, RO...” %I Pl 3-186 3k v [ IR P i ) 320 T
(7 Hifi “Apply U, RO...” %) “OK” #4451, #t “Apply U, ROT on Lines”
& (LK 3-187).
(8) #izh “Apply U, ROT on Lines” & 47 L THEfG MRS 4, &+ “All DOF”,
SRJG Rz D) “OK” 4], BT s 3 £ P i 4 24 R
(9) P E R A LA T R4 B “SAVE DB” 441l (WK 3-188), #7731t

W Apply U, ROT on Lines

[DL] Apply Displacements (11, ROT) on Lines
LabZ DOFs to be constrained All DOF |PS

Apply as ’W
VALUE  Displacement value I:I
ANSYS Toolbar
0K | Apply ‘ Cancel | Help |
savE_DB| RESUM_DB| quIT| PowrsRPH]|
4 3-187 “Apply U, ROT on Lines” #fH K 3-188 T H%

9. HythizH

(1) HKRIEF Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % 1 ( JLK 3-189).

(2) 7 “Solution Time for LS-DYNA Explicit” % 17 “[TIME] Terminate at Time:” &
M HEP A “0.057, ARG HTZE T “OK” 444 .

(3) MK IKIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types, 3
i “Specify Output File Types for LS-D...” %11 (WL 3-190),

IR F I
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MSolution Time for LS-DYNA Explicit

Solution Termination Time

[TINE] Terminate at Time: l:l
[0]:8 Apply ‘ Cancel | Help

4 3-189  “Solution Time for LS-DYNA Explicit” -

\Specify Output File Types for LS-D...

[EDOPT] Specify output type for LS-DYNA

File options Add -

Produce output for... ANSTS -
[0)4 | Apply ‘ Cancel| Help |

g 3-190 “Specify Output File Types for LS-D...” %
(4) 7f “Specify Output File Types for LS-D...” % 1+ “File options” J& [ 7 HE 1% %
“Add”, 1F¥ “Produce output for...” J5H) FHEFIEPE “LS-DYNA”, SRJ5Hdi1Z % K1

(3 OK ”» T’ﬁ'%ﬂ .
(5) KK %EF Main Menu>Preprocessor>Solution>Output Controls>File Output Freg>

Number of Steps, #fitl} “Specify File Output Frequency” % H (W& 3-191).

\Specify File Output Frequency

[EDRST] Specify Results File Output Interval:
Mumber of Output Steps
[EDHTIME] Specify Time-History Output Interval:
Mumber of Output Steps 1000
[EDDIMP] Specify Restart Dump Output Interval:
Mumber of Output Steps
[0]:8 Apply ‘ Cancel | Help

3-191 “Specify File Output Frequency” % Il
(6) 7 “Specify File Output Frequency” % ' “[EDRST] Specify Results File Output
Interval:” G 5 HEF SN “207, 78 “[EDHTIME] Specify Time-History Output Interval:” Ji5
PIJTRE I “207, ARG Oy “OK” #24.

10. SR K X

(1) HIRIEHE Main Menu>Preprocessor>Solution>Write Jobname.k, 3t} “Input files to
be Written for LS-DYNA” % I (ILE 3-192).

(2) £ “Input files to be Written for LS-DYNA” % 171 “Write results files for...” J5H]
JIHETRIEFE “LS-DYNA” (i 7 HE J5 RN = B kIE$E), 5 “Write input files
to...” JGl) “Browse...” %4, 5t “Write input files to...” & (JLK 3-193),




R 153

M Input files to be Writtem for LS-DYNA
[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSYS -

Write input files to... | ‘ Browse. .. ‘

[0]4 ‘ Apply | Cancel | Help

3-192  “Input files to be Written for LS-DYNA” % Il

¥rite input files to...

BFED: [ erlinder _inpact B3| =f B~

IR

P'L'%
am
57

BT

P

©

Fl ESEfE

TS W [i =1 EES)

mEEE D [ ew =1 B

Kl 3-193  “Write input files to...” %
(3) #£ “Write input files to...” & IH “FE4 (N): 7 G HEPR N “cylinder
impact.k”, #R)5 I “ORAE” F41IR P13 “Input files to be Written for LS-DYNA” % 11 (I,
K 3-194),

INInput files to be Written for LS-DYNA

[EDARITE] Specify Files for LS-DYNA Solver

Write results files for... LS-DYNA -

Write input files to... ‘cylinder_irrpact.k | Browse. .. ‘

(04 | Apply ‘ Cancel | Help

K 3-194 “Input files to be Written for LS-DYNA” % [l

(4) i “Input files to be Written for LS-DYNA” & 17 [ “OK” #%4l, i
“EDWRITE Command” % 1 (LK 3-195),

(5) #iil; “EDWRITE Command” % A5 A1 X5 Hi% % .

(6) Fd AR A A AR XS G REAN R A, i “Exit from ANSYS” % H
(LK 3-196).

(7) % “Exit from ANSYS” % 17 (f) “Save Everything”, FHidiiZ e ) “OK”
F, B A FIT A 5E




LS-DYNA

154

ABRTAHRTE

EDWRITE Command

X

File
|

sxx ANSYS GLOBAL STATUS »ex

TITLE =
NUMBER OF ELEMENT IYFPES = 2
18752 ELEMENTS CURRENTLY SELECTED. HMaAX ELEMENT NUMBER = 18752
19167 NODES CURRENTLY SELECGTED. MAX NODE NUMBER = 19167
28 KEYPOINTS CURRENTLY SELEGTED. HAX KEYPOINT NUMBER = 48
48 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 58
14 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 20
1 UOLUMES CURRENTLY SELECTED. MAX UOL. NUMBER = 2

Urite ANSYS database as an Explicit Dynamics input file: cylinder_impact.k

TRANSFER SOLID HODEL BOUNDARY CONDITIONS TO FINITE ELEMENT MODEL
CONSTRAINTS TRANSFERRED FROM LINES = 2112

K 3-195

WExit from ANSYS X

- Exit from ANSYS -

“EDWRITE Command” % I

* Save Geomtloads
" Save GeotLd+Solu
" Save Everything
© Quit - No Save!

Cancel | Help ‘

[% 3-196 Exit from ANSYS” % I

3.12 &

=

AFETEAN U T AE ANSYS LS-DYNA BLB TRl 73 RS 1) I T35 . St i B 4
bRk R, AT TT SR I SRR e O T AR BRI A RORG 2
SRAG P WSR W A% o ) 20 I i I 5 75 OB AR B S 20 AR ] SR R RT3, R e I 4 i
AR RIS AR . TR, R DX P RS ORI MR B A
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F AR T R AR 2 v S B S ). AE BRI, IR B A
IR EE . ANSYS LS-DYNA it 7 Al S, 3 23 Y I S 4 figh vl ALK
EEE S LT

N ARG E N AR AR
N Part 9 5 N VR
N Component # 3 3
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4.1 LS-DYNA #Efmzes

LS-DYNA =BG = KRB fh: Rl (Single Surface Contact). [ [fl 2 fis
(Surface to Surface). ¥ fi-[fi#%fill (Node to Surface). 5 Fofifil)e, WAk n] Ik E &
AGWERI, W] DR A R R . Sl By B3 iRk, AFwR
k3 TR NS R TIPS A YT o IR A L TN TE 3 P (e S T £ Pl DK I A '
AR T 2 R e o T TR Ak AR & T AR A BRI A, HE R ]
PUAATRIBAR o 15 R- T ] 1% 49 A5 28 R 1 ) A 400

411 HEHENEM

A T St A Sl m] DL (E R DRV 2 TR ). AERLRE R R, Ak R KA TR
I, YR TTRERE AR R A 5, HAR A A DR AN RE TSGR oK, I AT LU B T 2 fih
R F AT i el 1T . /F LS-DYNA SoRartreh, Smsefilf v Hace e, N
SHPINE D (K v S AR B TR] o 1 B M, 332 i DX 38 oHs 3 S0 S5 TR G o
FT E B (ASSC) RoR: JERE MRSy i, P B E oy A s (R
WBCE PR IATE 4.4 15 “HMSRBIIERC") . 75 LS-DYNA 1, BB Az,
Hob sk m, RUErElr.

BRI Ak (0 BB AR O . ANV B R I BCEAT 2 D, AN B AR T I AR
B, BOESIRHEALS , R B SRR ITAT (A, (H R R AN B S A T (A R

4.1.2 TEHEEBERR

A5 P T T 9 2 R 7 2 SO “ Befdinin 7 A < F bR R ARAT A Rl A
= HFRIE e BT DUOE ST Ak DUMEAS B R Ak R . Wl 4-1 B,

Bl4-1 Jrde. BRRIR AL

IR F II
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T BN A A P AS 5 g e BR A, R4 o I o O e g BRARAT A, 5 S xHE
firhs BT A2 TR AT B i, T B S, SE B AT, P B A )

i S R] AAE i b B b S B oK

4.2 HEHEH (Part)

Part & HAA KRR @M oS . (HBh T Part, fiff
FH 2 AT LA 7 (6 1 205 A5 70 v (10 AN [ 49 Ak s ) — 40 A4k PR AS [ 3
PEIMBILARE 8 XAEAh e L. Wikl 4-2 s, BRAK
CASEAT B i o5 AR, A T A BRI AT, DR Bk A
LRI RS AN A, B HRRILY Partl. (RN
WA T Boc R G o —1k, BRI Part2. i) id
JERS, HTE4 Partl 2 MYLEE . ZESLIERAE S PR Z A
Pefuh, HAE5E X Partl Fl Part2 2 8] [#)8:fl

RS2 A — PR AR, e 1 AN 3 ot T LA A
[F (1) Part. W 4-3 Frosh =AM IR G E— R IB R —
k. AR LUEAF IR, ENA AR Part

[ 42 BRAR$E LR

S WS T, = SRR AT LA M. TSRO, e
IR Part, PRI E SN 2 I BEAE, 0 (0  BE A 1 B3

BT o

43 HHRIR

NI E X Part BRI o R AT DU P TR . MR S . S
G5 oK E X Parte WA BRI TR SR . MPRIRN R . SR EU S AR AT, A
1T Part SR il 4-4 Fros, A /7B, Ao s Ao BT el 4T 1) i o [ AT
70, BAESERBR IS R AR . Wk 4-1 Fios, RO AN TR e R G 5 . 4 RHRT G
T SR S AR, MCENTR) Part S AR, AHAE AT SO A3 TR N A7) 4

IR F I
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4-4  PHR A [ AT 5

fE. % 42 MIE 43 &8 UkE XREF) Part 5. 7 ANSYS LS-DYDA 1, “:fk Part 1]
BRI IR AT T R 5241

F 41 BEREPPart S (1
LVIe it R RN 2505 S 5 Part 5
LTI 1 1 1 Part]
VERUVIE 1 1 1 Partl
Bl 5% 1 1 2 Part2
F4-2 BEREPPart 5 (2)
LISTe Sl hsy RN 2G5 S i 5 Part 5
Je3 Tt 1 1 1 Partl
AT 2 1 1 Part2
Bl 5% 3 1 1 Part3
#*4-3 HEEE Part S (3)
LISTe Sl hsy RN 2G5 S i 5 Part 5
Je3 Tt 1 1 1 Partl
AT 2 1 1 Part2
[ A 5% 2 2 1 Part3

4.3 HpEMHF (Component)

FIH Component RJ LLJ; {8 i X A5 Y Jite in )8 & e 45 Fh 28 fuf » 15 Part AH{BL, Component
WA PR oA A EE S . ] Component LUAFH] Part S5 45 {H. ail&l 4-5 fr
s R 20 i 52 B — AN Caf B AR 46D (R, BE0REIX AN R it 280 152 1 2 g
M, A PUSSE AT R 22 5 T — Component ( EARVE B W WA 521D, SR IG5

IR F I
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Jifi inEiX A4~ Component B[],

4-5  Jedm R AT

ff/ Component i 1] LAJS /D 73 A2z fill s (R TH SN UAERT o Wil 4-6 Firom A9 P AN S0 Bk AH
SR RN e WA Part Row X AEAm oA FH 28 2 50T, A3 A i v B [a] 4
K. WARATH Component & St (R SCHEEAbTT . H AR — Xl b oAH B FH 1wy
i, FHrh—diny “Hefikmn”, By “BHAR D, THE SR ONEUN . X B ] DUSOR
A5 B ik DX AR — /N4y BRAA 2R 1T 2 X4 Component (BEMER_E 52 X —A> Component), %X
Jii 13X #3> Component & SCEEAlEI AT .

K 4-6  PHASSZ.OERAHSE
4.4 IZRRZERIRYIEEY

P i SR LR HR PR 17 0 2 B O AR BUBADUT R A S I o K LA 2 P R P B 2 )
& R S S

AT S AE AT K S o i R, RIMERER-2p 2% Iy R ATl m] e KB A
PR, AN B SCEA ) T AR AR AN S0, B AN 5% A B TR 42 i 1 DXk th 8 K

R TE S I
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R EHRAERAI . RO, A ARMEEA PN Bl D 40 o A i A shifu s, 2
s B SN BT A R, RIME ) — MR B Bt w] AR ARG s AR B, LRk )
THERCR AR . i BRI A L 2 BB LUR P R (1D ANRESS BT Z TR
PR (2) E CEEHERBUN A LEIME, Ay &5 Z I R R AN A

T B A A TR N AR, n] AT i M 4 LU, 45 4 % 870 2 1] ) i i g
7 st £ 75 6 3 5 5 3l X ) JRE 4 AR . 5 B BE L T i B sl ) UK OR > o 5
BRI TR PN, AERESRE D DO SR, Al DUUREZ S A dE B MR
F SN 2 AR AN N5 18D o RT3 B i AR AR AT A5 AC B AR R 1 ) A7 6 K
WA O, T BN A R A (D) WE AR TAER TR (iR 4
AR WA, WReEA TR 2. W 4-7 Fros g WUASBRAR TLRERE, PN BR 2 [A]#
BERCE S, ICANRHEA (1 ERE 2 BRL 1 ERG 3 BRL 1Bk 4 2R 2 Bk 3 Bk, 2 Bk 4
BRy 3ERE 4B, (2) TPl 5 R A TR AR, XA Ak

B 4-7  DUERAH Hflf 2

NI 27 ANSYS LS-DYNA fif 4h 25 285 rh gk B s 2 B IR A 7 v

BATH H Bh Rl K EU v KUK $E Main Menu>Preprocessor>LS-DYNA Options>Con-
tact>Define Contact, 5 “Contact Parameter Definitions” & 1 (WL 4-8). 7#& “Contact
Type” JEIIZE— N HHENIZESR: “Single Surface”, E55 —/ANTHENIEFE “Automatic (ASSC)”,
1E “Static Friction Coefficient” J& )7 HEF i NEFEEEE R %L, 7F “Dynamic Friction Coefficient”
JEIITTREN NI R 2R 4, AR5 il “OK” F4c

THI T sh 8 i (% B v MK IR%E £ Main Menu>Preprocessor>LS-DYNA Options>
Contact>Define Contact, 3 4 “ Contact Parameter Definitions ” % 1 ( W& 4-9), £
“Contact Type” JGHIEE— N ITHENIES: “Surface to Surf”, 7EH ~/NITHEHN LEFE “ Automatic
(ASTS)”, #F “Static Friction Coefficient” J5 [f) 5 HE P i N Bi B R 50, 4F “ Dynamic
Friction Coefficient” Ji5 ({77 HE 4 N2 FEHE R 4L, SR )5 i “OK” #%4H, it “Contact
Options” % 11 (WLI& 4-10). {F “Contact Component or Part no.” )5+ —4> Component 5
o —™ Part %, 7F “Target Component or Part no.” J5i%+% 5 —> Componet 75}, Part %5, X
Ja iy “OK” #%l. DL bikde SCT %8, B—ANEfliin 5 —A~ H AR .

IR F I
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Static Friction Coefficient

Dymamic Friction Coefficient

Exponential Decay Coefficient o

Viscous Friction Coefficient l:l
Viscous Danping Coefficient |0—|
Birth time for contact l:l
Death time for contact 10000000

@ Apply | Cancel | Help |

P4 4-8 “Contact Parameter Definitions” % Il

M Contact Paramcter Definitions

Contact Type
NContact Options
Contact and Target Definitions
Static Friction Coefficient {o3) Clarizeit Compaiaani o st s B
Dynamic Friction Coefficient Target Component or Part na. -
Exponential Decay Cocfficient 0
Viscous Friction Coefficient
Viscous Damping Coefficient
Birth time for contact 0
Death time for contact 1000000
(x| hooly | Cancal | Help | ok | Apply | Cancel | Help |
“ el » 3 e “ . » 3
K 4-9 “Contact Parameter Definitions” % Il 4-10 “Contact Options” % [

4.5 fHIFRIERA

7t ANSYS LS-DYNA GBI 3 25 08 2 75 ZE M PR iR i 0 o T I 22 (R e fidont 25
Hhnvh S, Sy AMEAN R E A S A R R A

WG B THT S FR A ) J7 v R . KK %E$E Main Menu>Preprocessor>LS-DYNA Options>
Delete Entity, i} “Delete Contact Entities for LS-DYNA Explicit” % 1 (WL 4-11). £F
“Contact Type” G — N THEFLEFE “Single Surface”, 7E5E ~ANJTHEFLEFE “ Automatic
(ASSC)”, #AJe#di “OK” %4,

WG T TR 2 ShF A i) J7 v s . KK %E$E Main Menu>Preprocessor>LS-DYNA Options>
Delete Entity, 3 “Delete Contact Entities for LS-DYNA Explicit” % 11 (LK 4-12). 7
“Contact Type” JGHIZ—ANJTHEF LS “Surface to Surf”, 7E58 “ANJTHEFEFE “ Automatic
(ASTS)”, 7F “Contact Component or Part no.” JGiE£H& Y Part %5 (& Component
*5), {E “Target Component or Part no.” J5E#E H PRI Part 5 (& Component 5 ), #RJ5
ok “OK” &4 . A H 8 B i 4 S e i, 3B LG AP 3E g T A D H AT
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MDelete Contact Entities for LS-DYNA Explicit b 4

[EDDC] Delete Contact Entities for LS-DYNA Explicit

Contact Type

(ASSC)
(ASSED)
Single Surf (SS)
Eroding (BSS)

Automatic (ASSC)

~

Contact Component or Part no. Nene
Target Component or Part no. None
0K ‘ Apply | Cancel ‘ Help |

& 4-11 “Delete Contact Entities for LS-DYNA Explicit” %

MDelete Contact Entities for LS-DYNA Explicit x

[EDDC] Delete Contact Entities for LS-DYNA Explicit

Contact Type

Contact Component or Part no.

Target Component or Part no.

dpply | Cancal | Help |

[ 4-12  “Delete Contact Entities for LS-DYNA Explicit” % H

4.6 HRFHSVIEE

25— MR B FAAT . W SR Al A BRI E T AN BRI T .
B EAE AT 52 B30 T A AT BT BE R 5EM o 930 FEAAT R A A AR IS, B fnh i) 647 ] g & AE
A WIE LRI, Fefl i) IR BERG K. R (R 241 ANSYS LS-DYNA il ft A
B I vE T

£ ANSYS LS-DYNA 1, "R &, [ & iS5 BB A AT

XTI AZI W, HIRIE S Main Menu>Preprocessor>LS-DYNA Options>Constraints>Apply>
On Areas, #{li “Apply U, RO...” & H (WK 4-13). 75 B G I% £ 7 2211w
M, REHds “OK” #4010, #H “Apply U, ROT on Areas” %I (WK 4-14), ik +£%
“AllDOF” J5 iy “OK” 4Z4, WKL WA B . HABLEIR) & ST

UX. UY. UZ: ¥ X. Y. Z 5[ BIERS 1 Eh s

ROTX. ROTY. ROTZ: ¥t X. Y. Z #liiti%z) A i

AX. AY. AZ: X, Y. Z 5 R

VX, VY. VZ: ¥ X\ Y. Z J5 [ .

I EAT 2 A H RS2 BIZ W, AT RAZ OO DI 29 .

XFE S N R I 24 SR ) TR N 2 SRR AL . 6 2RI £ R 1) 6 42 & : Main Menu>Prepr-
ocessor>LS-DYNA Options>Constraints>Apply>On Lines. X} 15 it I 20 9 1) 4 45)& . Main
Menu>Preprocessor>LS-DYNA Options>Constraints>Apply>On Nodes,

IR F I
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Apply U, RO. ..

* pick " Unpick

* Zingle ( Box

" Polygon (" Cirele

" Loop
Count = 0
Maxi =
L W Apply U, ROT on Areas X
Minimum =
[DA]  Apply Displacements (U,ROT) on Areas
drea Ho. = Lab2 D0Fs to be constrained A1l DOF [N
X 4

+ List of Items

(" Min, Max, Inc

|

Apply as Constant value ¥
Apply

If Constant value then:

VALUE Displacement value
Reset Cancel |:|
Pick All Help O ‘ Apply | Cancel \ Help \

€ 4-13 “Apply U, RO...” %I K 4-14 “Apply U, ROT on Areas” %Il

fE ANSYS LS-DYNA A af LU} Part Al Component jili DA 5 , 4035 2830 15 AN 4 5
% Component Jifi Il 4] 3 J& 1) % 42 /& : Main Menu>Preprocessor>LS-DYNA Options>Initial
Velocity>On Nodes>w/Nodal Rotate, #} “Input Velocity” % 1 (UL 4-15), £ “Input
velocity on component” Ji5 ) 7 AE H % £ 75 B INWJIE E 1Y) Component 5. 7F “VX Global
X-component” J& ) 7 HE TP AW X J5 1a I Ly B . RRUME, W AE “VY Global Y-
component”, “VZ Global Z-component” J& 3 N 138 5 43 5085

W Input Velocity X

[EDVE] Initial Velocity

0K

il

Input velocity on component

or node (if node mmber chosen)

Translational Velocity:

VX Global X-component
V¥ Global Y-component

VZ Global Z—component

fngular Velocity (rad/sec):

OMEGAX Global X-component
OMEGAY Global Y-component

iR

OMEGAZ  Global Z-component

ok | apply | Cancel | Help

K 4-15 “Input Velocity” % M

5 Part i INAIHEEE 4RAE 545 Component il A FE (M BEAEAHAL, HLVCE B AR A«
Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/Nodal Rotate.
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4.7 TIEIRH1—Fkm 5 TR AYiEmM

A EE R/ ANSYS LS-DYNA Pty Part, BCEI H3)EA, 45 Part J5 N4
M. AR T SRRSO, S BRI T ARG — AN TR, JF
FLIEH T PR R) 5y o SR LU A0k AT B B, 2a s R toin 10m/s (AT
FFAERR TS 5~ A5 8] BE L 1 1 B .

% 28584 |—MITAE “Chd\shell and plate.db”
‘% #2884 | —MTHE “Ch4\ shell and plate.k”

Bt “Chd” H T “shell and plate.db” SCHSZHIEITHH ML “D:\Ch4\shell and
plate” H3x Fo

1. A LS-DYNA mijsbiEzE

(1) 7E “TFeR” ¥ m “ANSYS 14.0”7 X3, €L “Mechanical APDL Product

Launcher 14.0” Etr (WK 4-16), Hdi “Mechanical APDL Product Launcher 14.0” K#x,
P “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” &0 (W 4-17),

I/ ANSYS Client Licensing

I AQHA

I EEM

I/ Fluid Dynamics

™ Help

I Meshing

I Ttilities

= ANSYS Tcepak 14.0

N Mechanical AFDL (ANSYS) 14.0

* v r v v v ¥

I\ Mechanical APOL Product Launcher 14.0
u Uninsralll]‘f[echanlcal AFDL Froduct Lau.nc:heri

N Workbench 14.0
4-16 “Mechanical APDL Product Launcher 14.0” E#x

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“Simulation Environment: ” J5 HE 5 R 72 = MR EbR, & “ANSYS”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“License: ” JyHEJa IEINL =B, 1+ “ANSYS LS-DYNA”,

(4) #f “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 19 K]
“Working Directory: ” J7HEPN$H “D:\Chd\shell and plate” Hxx (F7HE/GH “Browse...”
PR S H O

(5) 1£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K[
“Job Name: ” JyHEN & “D:\Ch4\shell and plate” H¢H) “shell and plate.db” 14,

(6) H.if; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [
“Run” #4, #H ANSYS LS-NYNA [rJ#4E S .

IR F I
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ANSYS Mechanical AF

fili4. 0:

File Profiles  Options  Tools  Links Help

Simulation Environment:

[ansvs | +] Add-on Modules-
- ELS-DYNA (DY)

License:

[angvs Ls-DYNA

Customization/ legh Performance
Preferences Computing Setup

Wyarking Directary. |

Job Mame: |

L L BT
& 4-17 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

(7) B ANSYS LS-NYNA B A A2 M AL i) “OPEN ANSYS File” #41 (LI 4-
18), F#1JF “D:\Ch4\shell and plate” HH [ “shell and plate.db” 4. T IFiZ )G,

TE S S H R 23 W S 3R 76 5 TR
(8) ik F Utility Menu>PlotCtrols>Style>Colors>Reverse Video, Ff &K% K% 5
AR A, DU S SRR AR o s LG R (LA 4-19)

[} ANSYS LS-DY

File Select List Pl

EHerEIEr)

ANSYS Toolbar

Kl 4-19 Bk L IR

IR F II

4 4-18 “OPEN ANSYS File” %4l
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2. % Part

(1) KL F Main Menu>Preprocessor>LS-DYNA Options>Parts Options, #fiiHi “Parts
Data Written for LS-DYNA” % 0 (WL 4-20),

(2) ¥ “Parts Data Written for LS-DYNA” & O ERIAE EAA, iz s O
“OK” #4fl, %t “EDPART Command” %[ (LI 4-21), % FHp SR AL AL il T
A Part, i Partl (% Part )Zw5 0 “17) 47 875 NHJt, KIEK5E: Part2 47 400 MG,
HITH . X PIAS Part H LT ME—AN[F 242 Partl th TS E B 5o “17, Part2
FICHI S BT 27,

WEDPART  Command B4l

File
\Parts Data Written for LS-DYNA X [

[EDPART] Part ID Options The PART list has heen created.

>

Option LIST ALL SELECTED PARTS.
& Create all parts
PR —— PARTS FOR ANSYS LS-DYNA

© Add part USED: used in number of selected elements
" Delete part
 List parts PART MAT TYPE REAL USED
1 1 1 @ 875
(04 | Apply ‘ Cancel ‘ Help ‘ 2 1 1 @ 490 LS
4
4-20 “Parts Data Written for LS-DYNA” % 1 4-21 “EDPART Command” 7 I

(3) i “EDPART Command” & 1A E A X5 A% EH 1.

3. WEVIEE

(1) fIkiE$E Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, 5t “Input Velocity” % 11 ( WLE 4-22).

M Input Velocity X

[EDPYV] Initial Velocity

Input velocity on part/assembly

Translational Velocity:

VE Global X-component
V¥ Global Y-component

VZ Global Z-component

Angular Velocity (radfsec):

OMEGAX Global X-component
OMEGAY Global T-component
ONEGAZ Global Z-component

10 [T

& | Aevly | Cancel | Help

K 4-22  “Input Velocity” % M

(2) {F “Input Velocity” 1] “Input velocity on part/assembly” J& [ 7 HEHIESE “17
(BN Partl Jiti In#]3EZ), £ “VZ Global Z-component” J5 [ 5 HEFHIN “—107, K5 Hdi
«OK” E’fé%ﬂo
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4. TEN ¥R
(1) HIRIEF: Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact, 7.
Y “Contact Parameter Definitions” % 11 ( WLIEl 4-23).,

I Contact Parameter Definitions X

[EDCGEN] LS-DYNA Explicit Contact Parameter Definitions

Contact Type

Single Surface
Nodes to Surface

sutomatic (ASTS)

Static Friction Coefficient

Dynamic Friction Coefficient
Exponential Decay Coefficient
Vigcous Friction Coefficient

¥iscous Damping Coefficient

Birth time for contact
Death time for contact 10000000
BOXIDL Contact box
BOXIDZ Target box

AT

0K ‘ Apply ‘ Cancel ‘ Help ‘

4-23  “Contact Parameter Definitions” % [l

(2) 7F “Contact Parameter Definitions” % I1H [ “Contact Type” J& )2 —ANJ7HEH 1%
£ “Surface to Surf” (GEH)FE st MW, 76 “Contact Type” J&5 IS — /N J7 HEH % ££
“ Automatic (ASTS)”,

(3) 7F “Contact Parameter Definitions” % 11 f] “Static Friction Coefficient” )5 ] J7HE
NEIA “0.37,

(4) 7F “Contact Parameter Definitions” % [1H [ “Dynamic Friction Coefficient” J5 )
TTHENHAN 037, SRJG e Hh i “OK” %4, 5l “Contact Options” % H (U
K 4-24),

INContact Options b 4

Contact and Target Definitions

Contact Component or Part no. 1 -

Target Component or Part no. . -
0K ‘ Apply ‘ Cancel ‘ Help ‘

K 4-24 “Contact Options” %

(5) 1F “Contact Component or Part no.” J5iE$t “1”, 7F “Target Component or Part
no.” JEIEFE “27. UL BHEVERIRNG Partl A Part2 2 ] B A 1HI [ B 848l
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(6) HIXiEFE Main Menu>Preprocessor>LS-DYNA Options>Constraints>Apply>On Lines,
B “Apply U, RO...” &1 (WK 4-25), Jebras sl B bk,

(7)) ARUGEFE TIPS 7, ARG “OK” %4, i “Apply U, ROT on
Lines” % M (L& 4-26),

Apply U, RO. ..

% Pick " Tnpick

* Single " Box

" Polygon (" circle

[ Loop

Count = 0

BESLIN S N Apply U, ROT on Lines

T _

s [DL]  Apply Displacements (U,ROT) on Lines
Line No. =

Lab2 DJFs to be constrained All DOF

* List of Items

- Min, Max, Inc

All DOF
Apply | dpply as Constant value VI
VALUE  Displacement value I:l
Reset | Cancel |
Pick Alll Help | | Apply | Cancel | Help |

4-25 “Apply U, RO...” H I ¥ 4-26 “Apply U, ROT on Lines” % [

(8) #izh “Apply U, ROT on Lines” % A4 FJ5 HEG RS 4, fadidkd “All
DOF”, #RJaHdiiZed D) “OK” 4, A BRI E4 208 (L 4-27).
(9 e E R A T HAH N “SAVE DB” $24 (LK 4-28), {RA7 304

Kl 4-27  JitRIY AL R

IR F I
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5. 1=
(1) KXk FE Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % H (L& 4-29).

M Solution Time for LS-DYNA Explicit

Solution Termination Time
[TINE] Terminate at Time: D
EIRSHS Vel 04 Apply | Cancel ‘ Help |
SKVE_DB| RESUM_DB| QUIT| POWRGRPH|
428 T H% K 4-29 “Solution Time for LS-DYNA Explicit” % I

(2) 7F “Solution Time for LS-DYNA Explicit” % [+ “[TIME] Terminate at Time:” )&
JTHER I “0.057, ARG HEIRE LK “OK” $%8l. . BimALR “0.05”7 &R
BRI RE PR R IR [F) o FF R I ) K T SERE I R 2 o X LI 0.05 7 2 FH ] SR 1R ok B0l o
(K1: LA 10m/s [KERZEE, 0.05s AIEATIERE N 0.5m , fEX B[] A BR5E 5 7 O
LI .

(3) MK IKIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types, 5
“Specify Output File Types for LS-D...” % 1 (JLEl 4-30),

M Specify Output File Types for LS-D... [

[EDOPT] Specify output type for LS-DYNA

File options Add v

Produce output for... ANSYS -
0K | Apply | Cancel ‘ Help ‘

4-30 “Specify Output File Types for LS-D...” % K

(4) 7F “Specify Output File Types for LS-D...” % 17" “File options” J& 17 HE ik $¢
“Add” CRRTRZITHE JE B = M B KIEFE), {5 “Produce output for...” J5 7 HE L +E
“LS-DYNA” (FdmiZ 7 HEJa RIS =M RIESE), ARG iz & L “OK” 44 .

(5) kX ik#H Main Menu>Preprocessor>Solution>Output Controls>File Output Freq>
Number of Steps, #f i “Specify File Output Frequency” % 11 (UL 4-31),

M Specify File Output Frequency X

[EDRST] Specify Results File Output Interval:
Humber of Output Steps
[EDHTINE] Specify Time-History Output Interwal:
Humber of Output Steps 1000
[EDDIMP] Specify Restart Dump Output Interval:
Number of Output Steps
[0)ig | Apply | Cancel | Help

K4 4-31 “Specify File Output Frequency” % I

(6) 7 “Specify File Output Frequency” % 1" “[EDRST] Specify Results File Output




LS-DYNA
170 ABRTAHRTE

Interval:” JET7THEP A “407, 1% “407 LoRKHEARRGEN R (BT “0.057) éj\jj 40 M
SRR B, AR B TR At AR (ﬁﬂfj]% NARY . PSSR . W, 4h
R KZ S5 KRR, £ “[EDHTIME] Specify Time-History Output Interval:”
JE T HER A €407, AR5 B E L) “OK” 47 .

6. £ KXH

(1) HIRI%EHF Main Menu>Preprocessor>Solution>Write Jobname.k, #fit} “Input files to
be Written for LS-DYNA” % I (UL 4-32).

I Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSTS -

Write input files to... ‘ | Browse. . . ‘
(0134 | Apply | Cancel ‘ Help

€ 4-32  “Input files to be Written for LS-DYNA” % [
(2) f£ “Input files to be Written for LS-DYNA” % I1H “Write results files for...” 5
JTHEHESRE “LS-DYNA” (i i HEJ5 (3 = M BRIk H) . HHdi “Write input files
o...” JGlf) “Browse...” ¥, #H “Write input files to...” 7 H (WL 4-33),

Write input files to...

RFE D) [ shell wnd plate JEa | e B
AR
(]
£l
I
EEITH
Ere
FLESE
THE B [ [=]] BEFE)
EEERD: [ oo | nH

4-33  “Write input files to...” %

(3) 7F “Write input files to...” % I “SCfE4 (ND:” JFH 7 HEFR i A\ “shell and
plate k”, #RJ5 M “IRA7” 241k IEI@J “Input files to be Written for LS-DYNA” % I (i,
K 4-34).,

(4) i “Input files to be Written for LS-DYNA” % 17 [ “OK” #%4l, i
“EDWRITE Command” % 1 (W[4 4-35).

(5) #id; “EDWRITE Command” 7 F A7 _EAAI S5 KM% EH K .

(6) Fd AR A FAA I XS G REA B AL, il “Exit from ANSYS” % H

L 4-36),
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N Input files to be Written for LS-DYNA b4

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... LS-DYNA -

‘shall and plate. k

Write input files to...

| Browse. .. ‘

Apply | Cancel ‘

Help

4 4-34 “Input files to be Written for LS-DYNA” % I

INEDWRITE Command g‘
File

A
soex ANSYS GLOBAL STATUS soex

TITLE = -
NUMBER OF ELEMENT TYPES = 1 WExit from ANSYS X
1275 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 1275

- Exit from ANSYS -

1318 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 1318 & Save CeomtLoads
8 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 8
8 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 8 " Save GeotLdtSolu
3 AREAS CURRENTLY SELECTED. HAX AREA NUMEER - 3

" Save Everything

[ i - |
Urite ANSYS database as an Explicit Dynamics input file: shell and plate.k Guit - No Savel

TRANSFER SOLID MODEL BOUNDARY CONDITIONS TO FINITE ELEMENT HODEL

CONSTRAINTS TRANSFERRED FROM LINES - 1@08 0K ‘ Cancel | Help
4-35 “EDWRITE Command” # K 4-36  Exit from ANSYS” % H

(7) #H “Exit from ANSYS” % R [f) “Save Everything”, P HdiiZ % 4K “OK”
*ﬁ% o

4.8 TR 2— R S5EKERI B BI%MM

A B R YE ANSYS LS-DYNA 7 v/ Component, #JH Component % & 1554
KGR W TH T B shiefih, DA SEHCE il ) CRPE: Ml 5 H bx i 2 [0 A BAEH 1D 15
o Mgy T ARG SO, RS E e @ T AN R A s A BR
5o, JEHSEM T MMERI . BEK: A AESTHE N 10m/s RTIE S, I B A 52 B 5 BRFE (M TH
I B 4 ful, BRI e AR R R4 o g BE I (AR A S S

% 24 54 | — M “ Chd\shell and ball.db”
‘\ #E K4 |—MmHAEE “Chdishell and ballk”

e bl “Chd” Hax R “shell and ball.db” SCHEE HIFTHEHL “D:\Chd\shell and
ball” fJHFE R,

1. #\ LS-DYNA BiibIgEsE

(1) {8 “TFeh” sEpdidgn “ANSYS 14.0” 03, HIL “Mechanical APDL Product
Launcher 14.0” Ekr (WK 4-37), Eidi “Mechanical APDL Product Launcher 14.0” &#x,
#H “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %11 (WL.& 4-38),

IR F I
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I ANSYS Client Licensing

@ Aoma

@ EEN

I Fluid Dynamics

I Help

@ Meshing

I/ Utilities

e MNEYS Tcepak 14.0

A Mechanical APDL (ANSYS) 14.0

-

-

r vy vy v v v ¥

I\ Mechanical APDL Product Laumcher 14.0

~ IR A e

u UninStalllrieAc:hanical AFDL Product Lau.nc:heri
N Workbench 14,0

4-37 “Mechanical APDL Product Launcher 14.0” Elfx

ﬁmi “i éHg!ﬁ NQEHEHEEE éPDL Product Launcher [Profile: *%* m

File Profles Options Tools  Links Help

Simulation Environment:

[angve | ~| Add-on Modules-
. ELS—DYNA DY)
License:

[angve Le-Dra [~}

Custarmization/ ,’High Performance
Preferences Computing Setup

working Directory: | || Browse..

Job Name: | | | Browse...

| Run ‘ Cancel Run | Froduct Help

B 4-38  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“Simulation Environment: ” J7HEJ5 {857 =M TE EbR, Ef “ANSYS”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“License: ” JyHE ) B =B bR, &+ “ANSYS LS-DYNA”,

(4) 1£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 0¥
“Working Directory: 7 JyHEPFkH! “D:\Chd\shell and ball” Hz% (Hiii “Browse” A4k,




%

(5) #f “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 K]
“Job Name: ” JrHEPYFEH! “D:\Chd\shell and ball” F 3%+ “shell and ball.db” 31,

(6) it “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % ¥
“Run” #4l, %At ANSYS LS-DYNA #1E 7t if .

(7) Hiifi ANSYS LS-DYNA #E 5t/ EAAALIK) “OPEN ANSYS File” #4241 (L& 4-39),
FTJF “D:\Chd\shell and ball” H&1f#) “shell and ball.db” SCfF. T FFZ 34 B A1 o
SR s fE kst 5.

(8) MKIRiEHE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, M & A1 &=
Al DU S S s WAL (ILIE 4-40).

M ANSYS LS-DY

File 5Select List Pl

ECEErE)

ANSTS Toolbar

4-39 “OPEN ANSYS File” 4l K] 4-40 AE5THERTE

2. & B Part

(1) HRiEF Main Menu>Preprocessor>LS-DYNA Options>Parts Options, 5 “Parts
Data Written for LS-DYNA” % 0 (WL 4-41),

(2) {£%F “Parts Data Written for LS-DYNA” & I [BRIN B E RS, iz dd 1 il
“OK” $4%l, it “EDPART Command” %[l (UMLK 4-42), %% 11+ WoRBiA LA i 17 W
AN Parte HHp Partl (i% Part (4054 “17) 45 977 NG, HAAEE; Part2 47 849 ANHLG,
hkFE. XA Part H IR IGME— AR Z bR Part] RTINS “17, Part2
RGBS “27,

(3) i “EDPART Command” % 147 b A1) S5 O HZ B

3. A Component

B Partl 55 Part2 w] DLBCE R, (RS2 ER A AR R A /AT 72 I [ Sk BT, 31X
EETINYS RS =S oEE S ] DS £ = = B Rl e (2 (N 625 R s = ¥ =692 S S ia 1 A
b

(1) Y% S Utility Menu>Select>Entities..., #f “Selec...” &1 (WL 4-43). fEi%
& HRE DT HEP ke “Areas”, 7E% —ANTHEPESE “By Num/Pick”, ffik “From
Full” BLIEHE, SRJ5Hd “OK” %4, i “Select areas” % I (LI 4-44).,

(2) EFAEFE LA M, JLPU (WL 4-45), AR5 HE “OK” %4,

IR F I
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NEDPART  Command

File

\Parts Data Written for LS-DYNA EHEREARTRLLSCRhosRieehjicaest eds

[EDPART] Part ID Options LIST ALL SELECTED PARTS.
Option

© Create all parts PARTS FOR ANSYS LS-DYNA
© Update parts
 4dd part USED:

" Delete part

used in number of selected elements

 List . PART MAT TYPE REAL USED
R p—

1 1 @ 1 92?

o | beply | Cancel | Help | 2 1 @ 1 849

& 4-41 “Parts Data Written for LS-DYNA” % [ & 4-42 “EDPART Command” %

& pick i Unpick

v Single " Box

" Polygon ( circle

" La op
Count = 0
- Maximum = 10
WMSelec Mindimam = 1

Area No. =
Qe
‘W. % Lizt of Items

Pick All Help
Cancel Help

- Min, Max, Inc

" Reselect l—
" Also Select
 Unselect
Sele All | Invert apply |
Sele None| Sele Belo

Apply Deset | Cancel |
Plot Replot | |

4-43 “Selec...” T H 4-44 “Select areas” &

Bl 4-45 fEsEkigog T
(3) MIRiEHE Utility Menu>Entities..., 3 “Selec...” & (WK 4-46), fFiZE L)
HE—NJTHEPIEFE “Nodes”, EH PN ITHEFIEFE “Attached to”, Tk “Areas, all” H




%

175

EHE, )G “OK” 424, LA 4R S IUAT T 0 DY B b i) 9 Al

(4) HIRiEHF Utility Menu>Comp/Assembly>Create Component..., #fH “Create Comp-
onent” % (LK 4-47). {F “Component name” )5 [f) T HEHF i N “ABC”, 7& “Entity
Component is made of” J& 7 HEF1i%+E “Nodes”, RJm i “OK” %4, %P BRERHT
T3 BT AR S 2 i Component, H.45i% > Component L4k “ABC”,

Qoiodes ) ~
d?“ached to S h

" Elements

" Keypoints

" Lines, all

" Lines, interior
CReas. alb

" Areas, interior
" Yolumes, all

" Volumes, interior

" From Full
" Reselect
" Also Select
M\ Create Component
" Unselect
[CH] Create Component
Soten | _invr EE @ |
Sele N
AL Entity Component is made of ‘@ -
TR | _Apply
Plot | Replot oD apply | Cancel | Help |
Cancel Help
N N e Z3
K 4-46  FEIAEFE LB A & 4-47 “Create Component” % Il

(5) #KGEFE Utility Menu>Select>Everything, X DR B, AL, & WA
o )

4. REVIRE

(1) HIRI%EHF Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, it} “Input Velocity” 7 1 (LK 4-48),

I Input Velocity

[EDPV] Initial Velocity

Input velocity on part/assembly

Translational Velocity:

VX Global ¥-component
Vi Glaobal Y-component

VZ Global Z-component

Angular Velosity (rad/sec):

OMEGAY Global X-component
OMEGAY Global Y-component
ONEGAZ Global Z-component

10 [0 [

[0]:4 Apply | Cancel | Help

4-48  “Input Velocity” #
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(2) £ “Input Velocity” Hf¢] “Input velocity on part/assembly” J& )7 HEFEFE “17
CRP &S Partl 32 AF 5 i WKL), 7E “VX Global X-component” Ji 1 /7 HE H i A
“107, MRJEHE “OK” $ .

5. EXEhh

(1) HIRI%EHE Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact, 3
Y “Contact Parameter Definitions” & 11 ( WLI&| 4-49),

Contact Parameter Definitions X

[EDCGEN] LS-DYNA Ezplicit Contact Parameter Definitions

Contact Type Single Surface

Nodes to Surface

Automatic (ASTS)

Static Friction Coefficient

Dynamic Friction Coefficient
Exponential Decay Coefficient
Viscous Friction Coefficient

Viscous Damping Coefficient

Birth time for contact
Death time for contast 10000000
BOXIDL Contact box
BOXIDZ Target box

[T

0K | Apply | Cancel | Help |

5 4-49 “Contact Parameter Definitions” % I

(2) 7F “Contact Parameter Definitions” % 11 “Contact Type” J& & —/NJrHEF £ $E
“Surface to Surf” (EH G AW M), 7E “Contact Type” J5 HI S AN Jy HE ik £
“ Automatic (ASTS)”,

(3) 7£ “Contact Parameter Definitions” % [ 19" “Static Friction Coefficient” Ji& ¥ JTHEN
BN €037,

(4) {F “Contact Parameter Definitions” % 17" “Dynamic Friction Coefficient” J& 1) 7 HE
HWIN €037, ARIEHHZE DR “OK” #%4l, 3 “Contact Options” 7 11 (L] 4-50),

MContact Options X

Contact and Target Definitions

Contact Component or Part no. ARC -

Target Component or Part no. 3 -
(014 | Apply ‘ Cancel | Help ‘

i 4-50 “Contact Options” % I
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(5) 7F “Contact Component or Part no.” J5[ii£# “ABC”, 7F “Target Component or
Partno.” JRHIESE “27. UL EBAFROREMESEBCKAERFE L e r
[ ¢ EEL TR 1T ) B4 fi SAVE_DB| RESUM_DB| QUIT| POWRGRPH|
(6) Filiffft Ftm 2 LA THA [ “SAVE_DB” 24
(LI 4-51), RA7F3CrE.

_ﬁ,'}‘}
SR T

£ ANSYS LS-DYNA &AL & % 388 o ik 2 18] h AR F (Bpfeit fieg—IF
LB —MRBENET A=), TN HIEMEF@O4E, B, FF%E
FHZRBEF— LB, EEoRARBREN, AR 6T mAR P& e LT
R, B4 f etkMEZ MR E, BRI R mEERLRE KK, B
K WK At X PR E B AALRT, B 3 Anit At ]

K 4-51 T H%

6. #HITH
(1) Kk IEFE Main Menu>Preprocessor>Solution>Time Controls>Solution Time, i i}
“Solution Time for LS-DYNA Explicit” % 1 (WL 4-52),

NSolution Time for LS-DYNA Explicit

Solution Termination Time

[TIME] Terminate at Time: D
0K Apply Cancel Help

K 4-52  “Solution Time for LS-DYNA Explicit” % Il

(2) 7F “Solution Time for LS-DYNA Explicit” % I “[TIME] Terminate at Time:” &
FIJTHEFIA “0.057, SRJSHiix & P i) “OK” %l

(3) MK IKIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types, 3
i “Specify Output File Types for LS-D...” %11 (WLI& 4-53),

W Specify Output File Types for LS-D... %

[EDOPT] Specify output type for LS-DYNA

File options add -

Produce output for... ANSYS -
(0]4 | Apply ‘ Cancel | Help ‘

4-53  “Specify Output File Types for LS-D...” % [

(4) 7£ “Specify Output File Types for LS-D...” % 1+ “File options” J& [) 7 HE 1% %
“Add” CHdiZ 7 HE TG MBI = M T RIER ) . #F “Produce output for...” J& ) J7 HE & £
“LS-DYNA” (Huefiiz 7 HEJG B, = MIERIER, ARG RtZE D r “OK” #%4l.

IR F I
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(5) MKIKIEH: Main Menu>Preprocessor>Solution>Output Controls>File Output Freqg>Number
of Steps, il “Specify File Output Frequency” % 11 (JLI&] 4-54),

VSpecify File Output Frequency X

[EDRST] Specify Results File Output Interval:
Number of Output Steps

[EDHTINE] Specify Time—History Output Interval:

Number of Output Steps 1000
[EDDIMFP] Specify Restart Dump Output Interval:
Number of Output Steps

0K Apply Cancel Help

P4 4-54  “Specify File Output Frequency” i H

(6) 7E “Specify File Output Frequency” % ' “[EDRST] Specify Results File Output
Interval:” J5 )7 HEH SN “407, 7 “[EDHTIME] Specify Time-History Output Interval:” J5
PIJTREF A 10007, ARG HLT X D) “OK” $%4l. Uil: “40” RRKFIENFrLL
] CRP “0.057) 732 40 NYERI TR B, ARl — B Al Or f — b B8 1 Can i3 i)
N33 NSy M. W, A RHEAR K2 o AR Z A8 s /) ;. 10007 Xf
TR BRI A . AT BEE R €407 RN IRAT AR CRIFTA oCIfE BD
M sy 42 A, HERBN A —4A, R4 RN ZH 4D, §—AEIRAEH 2
BZ A “1000” TR ERGURIRE T R A7 I HE Al ) 48 ST 1002 41, i
frds ) T A7 s TR AR 2D

(7) #MKIKEFE Main Menu>Preprocessor>Solution>Output Controls>ASCII Output, i
“ASCII Output” & 1 (JLKE 4-55). B ITHEFH “Resultant forces”, #RJ5H.ii “OK” #%

Hlo BRAEBEEI T ORAFIEAL T HIAE B

IMASCII Output X

[EDOUT] Specify Specialized Output Files
Write Output Files for...

Discrete elems  »
Material energy
Nodal interface
Rezultant forces

)i | Apply | Cancel | Help |

K 4-55 “ASCII Output” i I

7. KX
(1) HKIRIEFE Main Menu>Preprocessor>Solution>Write Jobname.k, #H “Input files to

be Written for LS-DYNA” % 1 (JLFE 4-56),
(2) 7£ “Input files to be Written for LS-DYNA” % 1+ “Write results files for...” 51

JTHERIESE “LS-DYNA” (R efiiZ 7 HEJG MBI =M B KRk #8) . i “Write input files
to...” JGH “Browse...” #ZHl, #H “Write input files to...” & (LK 4-57),

IR F I
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INInput files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solwer

ANSYS A

Write input files to... ‘

Write results files for...

‘ Browse. .. ‘

[0]:4 | Apply | Cancel | Help

€ 4-56 “Input files to be Written for LS-DYNA” % [

Write input files to...

RFE L) [ shell and ball B3 cf Ev

EEITRE
@
il

R

FEEIE A

F <6

TEEE W) [ =] R ()

BEEBD: [ ew 2| ik

K 4-57 “Write input files to...” % M

(3) £ “Write input files to...” & I/ “Cf4 (N):” JETHEH TN “shell and

ballk”, SRfEHd “IRAF” #28l, SRJEHHE] “Input files to be Written for LS-DYNA” % [
(LK 4-58),

N Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... LS-DYNA -

Write imput files to... [hell and ball.k | Bromse... |
[0] 4 | Apply | Cancel | Help

&l 4-58 “Input files to be Written for LS-DYNA” #f [l

(4) i “Input files to be Written for LS-DYNA” & 17/ “OK” #%4l, i
“EDWRITE Command” & 1 (W& 4-59).,
(5) #iil; “EDWRITE Command” % A5 A1 X5 KM% % 1.

(6) eI A _E AR S5 R AN EERAE S, A “Exit from ANSYS” %
(L 4-60),

(7) il “Exit from ANSYS” % 1 “Save Everything” W) 8ikte, o diiZe
FIHe) “OK” 4240
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WEDWRITE Command

File
~
=wx NSYS GLOBAL STATUS ===
TITLE =
NUMBER OF ELEMENT TYPES - 2z
1826 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 1826
1849 MODES CURRENTLY SELECTED. MAX NODE NUMBER = 1849
14 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER 14 NExi
%xit from ANSYS
21 LINES CURRENTLY SELECTED. MAR LINE MUMBER = 21 _
18 AREAS CURRENTLY SELECTED. HAX AREA NUMBER - 10 - Exit from ANSYS -
* Save Geomtloads
Urite ANSYS database as an Explicit Dynamics input file: shell and
hall.k " Save GeotLd+Solu
" Save Everything
sexx NOTE *sx cP = 14.688  TIME=
© Quit - No Save!
19:48:18 G
There are no TRANSLATIONAL or ROTATIONAL DISPLACEMENT boundary
conditions.
ok | Cancel | Help |
=xx NOTE % cP = 14.783  TIME= ~
“ » Z3 “ . » =23
K 4-59 “EDWRITE Command” % K 4-60 “Exit from ANSYS” %I

8. K&
(1) FTJF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % (L
Kl 4-61).

APDL Product Launcher [P

File Profles Options Tools Links Help

Analysis Type
Simulation Environment: =) Typical LE-DYNA Analysis
. |LS—DYNA Solver |§ ! Implicitto-Explicit Sequential Solution
A Simple Restart Analysis
License: e &
|ANSYS LS.DYNA |g ) small Restart Analysis
) Full Restart Analysis

Customization/ f
Preferences

Working Directory: | || Browse..

Keyword Input File | ‘| Browse... ]ﬁ

[ || Browse..

| Run | Cancel Run ‘ Product Help

B 4-61 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“Simulation Environment: ” J5HE 5 B3 =M EFr, &5 “LS-DYNA Solver”,
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(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K/

“License: ” JyHE & B2 =M EIbR, EH “ANSYS LS-DYNA”,

(4) 4F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

“Working Directory: ” J& I 7 HEF £ H “D:\CH4\shell and ball” H .

(5) #F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & O
“Keyword Input File:” G J7HEF $kH “D:\CH4\shell and ball” H3& N “shell and ball.k”

3

(6) H.if; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % ¥
“Customization Preferences” (WL 4-62), 1F “Memory (words): ” JiHEfSHiA “300 000 0007,
RIS VRSO B A7, 28 R RN 75 2 1 I T L A B R /N 5 v S ML P g
€. fE “Number of CPUs: ” Jaik#F “27 CHuliai i) =MIERE D . IRIR L T

(¥ CPU K H o K7 B RINTHE 2 A K SO 2 B Ib i, AR5 #iali “Run” 444

WV14.0: ANSYS Mechanical APDL Product Launcher [Profile: *#* La...

File Profiles Options  Tools  Links  Help

——Analysis Type
ion Environment: ) Typical LS-DYMA Analysis
. |LE:-DYNA Solver |= - Implicit-to-Explicit Sequential Solution
A Simple Restart Analysis
License: & 2 .
|ANSYS LS-DYNA ‘n L} Bmall Restart Analysis
) Full Restart Analysis
File
Management
Memory (wordsy:  a0000000TP |
MNumber of CPUS; lj,’?

| Enable consistency checking

| Enahle double precision analysis

Run | Cancel Run ‘

Product Help

K] 4-62  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %I

9. RAkE

(1) HiEsek)s (Boeln L), Xii LS-PREPOST K Fx
(L& 4-63), 4TFF LS-PREPOST #4E A1 (L& 4-64).

(2) H.ili LS-PREPOST #4F Jtif L3 “Background” I $73¢

$7 E“i‘l{'—% “Plain”,

(3) HERAER A FAA File FHRs. MKIKFTIF “Open” —
“LS-DYNA Binary Plot Ctrl+B” (JLI& 4-66), 5t “Open File” %

AR (ALK 4-65).

IR F I

4-63 LS-PREPOST
Ja AP E bR
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1, #TH “D:\Ch4\shell and ball” Hzx& ) “d3plot” (A4

] 1¢
Fallow
Output | Trace | X¥Pior
anno Light AD
|| splane | setting | Skabe

Range
Find
Foomp | History | Wiews
Appear
Group

2[s[4]s[e]7]o]

[ ite | onr Inmin-milmt |uuu¢=| Frin Ilmiuminuui zin | +lDI Rt [I'hsn_n | oo Iﬁwlimdlil!uhliﬂumzl
|lde|usad|m|m||m|l.dn=|mdlnemlumlmnlmtl o | Cp | Al nurmluadcll.el\ |am|m|
- lm-meul.-.

bastyir Fade
PayeD - Entities display interfave

4-64 LS-PREPOST #{EFii

). 2 (Beta) - 29Jun2011(16

File Nisc. Toggle Packground Applications JFettings

Follow | Splitw | Partice
Output | Trace | X¥Pint
Anno Light FLD
SPlane | Setting | State

Range
Find
Foomp | History | Wiews
Appear
Groug | Blak | SelPar

2[s[4]s[e]7]o]

[ Titte | o | Tans | Triad | Booke |unude| Frin | tsus | Loon | acen | zin | +10 | R | Deon || top | Front | Rioht | Redw | Home |
wide | shod | view | wire | reat | tdge | rid [ resh | shen | peen [ o | 4 | op | an ([ wottm | mack | et [ anim [ Reset |

> ll.unlyl:lall! ~
bigstyie plain

<

[ 4-65 LS-PREPOST #fF it 1i
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Recent Y Time History File
Save v Command File Ctrl4C
cave As N Post.db File

Project File Ctrl+]
Update Interface Force File
Print... Ctrl4p e G
Novie. . . crelan YDA File

Nastran File
Bxit Ctrl+d Nastrantpch File
Save and Exit Lsplot File

Others s

] 4-66  FTITFUHSELR S
(4) KR D AL e S ERGe i (LK 4-67). BITPWoR T A /IR B 3200 C 3

) IE T AL o

K 4-67 FEFEEBRTE
(5) K 4-68 fiiox, ik “ASCI”, FHdy “rcforc”, FHHLTE “Load”, LA L#p{ERSk
SN E
(6) WK 4-69 fiz~, Bk “Sl-1:Contact#”, FHLdF “1-X-force”, FHLTF “Plot”,
s B A gy X 7 W) BB TR ARtk ik (UL 4-70).

— Rcfore Data

(GRS 1: Contact #

Ma-T: Contact #

New
Padd
Range Yector Measur | All
Find Ident | @ Clear
Fcomp History Yiews Revy
Appear Color Model Info
Group Blank SelPar

12|3|4|5|5|7|D

— &scii File Op n—
File A < |
glstat —
matsum W

|

e
Uload ghstal 3-2-force
ncforc —
- 4-Resultant Force
Raise | rwforc 5-Mass
nodout 6% t v
Pop elout momen =
secforc 3z
Done | deforc | '

4-68 FAILA ) 4-69 FHIWY X J5 I 1A g
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iPlotWindow—1

0 -LS-DYNA user input A A A
L Contact Id
0.02

r _A Sl
004

g0
Loos
[

S 04 |
£~ l
012

£0.14 U

016 L
0 0.01 002 003 0.04

l

|
|
J
|
J

ime
‘ Title | Scale ‘ Attr ‘ Filter | Print | Save ‘ Load | Oper | Hide | Close ‘ Quit

Bl 4-70  Refi BN (A (K22 40

= HD TR

A T B BB 2 AN AR R, I B IR A . X B
MY 2 95 ANSYS LS-DYNA HseiRfion, Fefock B mlidi, &Rk ALy H+
AR, MEECHT S RSB0 LB 4-71) 0 BT 220K Vb T RN 2 7S M FR R
XAEA BESRAF BN HER K TS E R o T, WORS S 0 45 4 ) DUR G st 2 b I R s ot
Ay AN ZFEPEAR ] DIAT Rt P2 D I O

*

Bl 471 RAZTE K W4 4% -5 DR I B s QT A2 T £ 1 A%

Wl 4-72 Fros, B =0, HEREL Sm/s (R X 7 Rl LERATA
BRo BOR: THESERIIRET T, IFR AR AT I

49 T#E3%H3

K 4-72 =0k

mﬁﬁil



= m 185

% Rg o4 | HMIEEE “Chdiballs impact.db”
% #E A4 | —MTHER “ Chd\balls impactk”
% —Mimw A E “AVI\Ch4\ balls impact.avi”

PR “Chd” Hk R “balls impact.db” CAFE HI 2| THEHL “D:\Ch4\balls impact”
Hax T

1. #H A LS-DYNA misbiEsE

(1) 1F “FFE” pddga “ANSYS 14.07 092, HEL “Mechanical APDL Product
Launcher 14.0” Kbr (WK 4-73), Hdi “Mechanical APDL Product Launcher 14.0” K#x,
#H “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %11 (WL 4-74),

» | [ ANSYS Client Licensing
@ aqms

@ EEN

| @ Fluid Dynamics

v\ /@ Help

4 @ Meshing

Y| E@ Utilities

P s ANSYS Icepak 14.0
»

L3

»

L3

A Mechanical APDL (ANSYS) 14.0

Y Mechanical APDL Product Launcher 14.0

U Uninstallfoohanical APDL Product Launcher]
N Workbench T4.0

& 4-73 “Mechanical APDL Product Launcher 14.0” Kfx

ﬂl‘l.ﬂ: ANSYS Mechanical APDL Product Launcher [Profile: #*¥* La... _Jd]i\

File Profiles  Options  Tools  Links  Help

Simulation Environment:

[ansvs = Add-on Modules-
ELEVDYNA DMy

License:

[AnsYS L5-DYNA | ~|

Custornizations fH\gh Performance
Preferences caomputing Setup

YWorking Directory: ‘ ‘ ‘ Browse...

Joh Mame: \ \ ‘ Browse..

| Run ‘ Cancel Run ‘ Product Help

K 4-74 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & I
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(2) #iil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K
“Simulation Environment: ” J7HEJ5 RIS = M KR, &+ “ANSYS”.

(3) #Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K
“License: ” JyHEJa (I EL = FMIEE bR, &+ “ANSYS LS-DYNA”,

(4) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & 91K
“Working Directory: ” JyHER i “D:\Ch4\balls impact” F .

(5) 7 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %& 091K
“Job Name: ” J7HEN$£H “D:\Ch4\balls impact” HxH ] “balls impact.db” 3C{F.

(6) Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & 71K
“Run” #%Hl, i ANSYS LS-NYNA #4 FLifi o

(7) Fili ANSYS LS-NYNA #fE5tin /e FAfAbi) “OPEN ANSYS File” 424 (LI 4-75),
FTIF “D:\Ch4\balls impact” HzkHHf#) “balls impact.db” CfF. FTFZ G B S b &
s RIS BT R B = AN ER SR .

(8) MK F Utility Menu>PlotCtrols>Style>Colors>Reverse Video, ¥ H 1111 5
Ay A, DU S SRR rp S LG L (LI 4-76) .

LY ANSYS LS-DY

File Select List Pl

T

ANSYS Toolbar

% 4-75 “OPEN ANSYS File” $&4fl 4-76  =/NERGT

2. 5 X Part

(1) HKIKIEF: Main Menu>Preprocessor>LS-DYNA Options>Parts Options, 71 “Parts
Data Written for LS-DYNA” % 0 (WL 4-77),

(2) 5% “Parts Data Written for LS-DYNA” & O ERIA I BEAA, iz O
“OK” %4, # 4 “EDPART Command” %11 (LI 4-78), % I BoRBim LA pl 1 3 4
Part. JLH Partl JHIEK; Part2 4 LFR: Part3 NARK. 1XLE Part o ) THE— AR 4b
& BRI (B “TYPE”) AN,

(3) Hii “EDPART Command” % H 47 _E AR X 5 R MNZE 1.

3. WEMEE

(1) HIRIEF: Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, i1 “Input Velocity” % (LK 4-79),

IR F I
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X]

IVEDPART Command
File

The PART list has been created.
M Parts Data Written for LS-DYNA X

[EDPART] Part ID Options LIST ALL SELECTED PARTS.

Option [rasts For ansys Ls-Dewa
& Create all parts
" Update parts IUSED: used in number of selected elements
" Add part
PART AT TYPE REAL USED
™ Delete part
" List parts 1 1 1 e
2 1 1 608
ok | Apply | Cancel | Help | 3 1 1 08
Kl 4-77 “Parts Data Written for LS-DYNA” % 1 Kl 4-78 “EDPART Command” % 0

N Input Velocity X

[EDPV] Initial Velocity

Input velocity on part/assembly

Translational VYelocity:

V¥ Global ¥-—component
V¥ Global Y-component

VZ Global Z-component

Angular Velocity (rad/sec):

OMEGAY Global X-component
ONEGAY Global Y-component
ONEGAZ Global Z-component

10 [T

0K Apply Cancel Help

4-79 “Input Velocity” %

(2) 7F “Input Velocity” H' “Input velocity on part/assembly” J& 7 HEFFEEE “17 (H|I
4 Partl, 2 HEKIGIMAIESL), 7E “VX Global X-component” J& U7 HEFHIA “57,
RJE L “OK” #44

4. TEXFER

(1) MK GEF Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact, 3
Y “Contact Parameter Definitions” % I ( L& 4-80),

(2) 7F “Contact Parameter Definitions” % I “Contact Type” J& 5 —/NJ7HEF £ #¢
“Surface to Surf” (EH)EHF =AW, 78 “Contact Type” J5 HI S N J7 HE ik £
“Automatic (ASTS)”,

(3) #f “Contact Parameter Definitions” % [ “Static Friction Coefficient” Ji5H /7 HEN
BN €037,

(4) 7F “Contact Parameter Definitions” % 17" “Dynamic Friction Coefficient” Ji5 i) 77 HE N
N €037, SRJGHTZE L) “OK” 4241, it “Contact Options” % (LKl 4-81).
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INContact Parameter Definitions X

[EDCGEM] LS-DYMA Explicit Contact Parameter Definitions
Contact Type Single Surface

MNodes to Surface

Automatic (ASTS)
Static Friction Coefficient M Contact Options x
Ugpemfie Mrfetion Coedfleiont Contact and Target Definitions
Exponential Decay Coefficient D I W — ,—1L|
Viscous Friction Coefficient D Target Component or Part no. 5 -
Viscous Damping Coefficient D
Birth time for contact D
Death time for contact 10000000
BOXID1 Contact box D
BOXIDZ Tarzet box D
[0]:4 | Apply | Cancel | Help | 0K ‘ Apply | Cancel ‘ Help |
K 4-80 “Contact Parameter Definitions” % I K 4-81 “Contact Options” %

(5) 7F “Contact Component or Part no.” J5i&#t “1”7; 7F “Target Component or Part
no.” JEikEHE “27 (DL LHAER R W ERA 4Bk 2 ) & i B 3D, AR Bk
“Apply” %4, X3fH “Contact Parameter Definitions” % [,

(6) H.idi “Contact Parameter Definitions” % P H) “OK” ¢4, X3 H “Contact
Options” & 1.

(7) 1F “Contact Component or Part no.” J5iE$t “1”; 7F “Target Component or Part
no.” JEIEFE “37, SXJG il “Apply” #&EH, FRHRHEH “Contact Parameter Definitions” %11,

(8) Hiii “Contact Parameter Definitions” % [ “OK” #%4, P X7t “Contact
Options” %11, 7F “Contact Component or Part no.” J5ik£f “2”, 7E “Target Component or
Partno.” JGi&HE “3”, SRJEHdr “OK” %4,

(9) gt Ze B T HA& ) “SAVE_DB” 144l (LK 4-82), {47301

5. M=

(1) KXk F Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % 1 (WL 4-83).

M Solution Time for LS-DYNA Explicit X

Solution Termination Time

[TINE] Terminate at Time: D
0K Apply Cancel Help

ANETE Toolbar
SAVE_DB| RESUN_DB| QUIT| POWRGRPH

4-82 T H% 5| 4-83 “Solution Time for LS-DYNA Explicit” % I

(2) 7F “Solution Time for LS-DYNA Explicit” % [ “[TIME] Terminate at Time:” )&
M7 HE A “0.027, ARG ETZE TN “OK” 444 .
(3) MK IKIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types, 3
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i “Specify Output File Types for LS-D...” %11 (WLI& 4-84),

NSpecify Output File Types for LS-D...

[EDOPT] Specify output type for LS-DVNA

File options Bdd -

Produce output for... ANSTS -
(034 Apply | Cancel ‘ Help |

4-84  “Specify Output File Types for LS-D...” & I

(4) #f “Specify Output File Types for LS-D...” % 1+ “File options” J& [ 7 HE % %
“Add” CHiiZ T HE S RIS = M RIE RS . 7 “Produce output for...” S5 1) /5 HE % $&
“LS-DYNA” iz 7 HEJG IR =M B RIER, ARG Hdix & L “OK” %4,

(5) HIKEFE Main Menu>Preprocessor>Solution>Output Controls>File Output Freqg>Number
of Steps, i} “Specify File Output Frequency” %I (L& 4-85),

\Specify File Output Frequency

[EDRST] Specify Results File Qutput Interval:
Mumber of Output Steps

[EDHTIME] Speeify Time—History Output Interval:

Number of Output Steps 1000
[EDDIMP] Specify Restart Dump Output Interval:
Number of Output Steps

[0]4 Apply Cancel Help

P4 4-85 “Specify File Output Frequency” i H

(6) 7f “Specify File Output Frequency” %I+ “[EDRST] Specify Results File Output
Interval:” J5 )7 HEHPE N “407, ¢ “[EDHTIME] Specify Time-History Output Interval:” J&5
JTHES AN 10007, AR5 LS LK) “OK” 44

(7)) MKIKEF: Main Menu>Preprocessor>Solution>Output Controls>ASCII Output, 5 H
“ASCII Output” %I (JLE 4-86). ZEH THEF ) “Resultant forces” F “Material energy”,
RIGHT “OK” #4. #5iW]: “Resultant forces” Fnid i 71 5dE, “Material energy”
TRl AP RER SR (N RE. 3. WIRNAESE).

INASCIT Output

[EDOUT] Specify Specialized Output Files
Write Output Files for...

OE | Apply | Cancel ‘ Help ‘

P4 4-86  “ASCII Output” % I
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6. biImIEH

(1) fK¥ki%kFE Main Menu>Preprocessor>Solution>Analysis>Hourglass>Global, 7 “Ho-
urglass Controls” % 1 (WL 4-87),

(2) ££F¥F “Hourglass Controls” % 7 )13 & A, Hdi “OK” %4l

7. HRK3XH

(1) MKIKIEFE Main Menu>Preprocessor>Solution>Write Jobname.k, 3 “Input files to
be Written for LS-DYNA” % 11 (L[4 4-88).

INInput files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver
I\ lourglass Controls Write results files for... ANSTS =
[EDHGLS] Hourglass Controls Write input files to... ‘ | Browse. .. ‘
Set Hourglass Coefficient to
OE | Cancel ‘ Help | O Apply | Cancel ‘ Help |
& 4-87 “Hourglass Controls” % [l & 4-88 “Input files to be Written for LS-DYNA” #f [l

(2) 7F “Input files to be Written for LS-DYNA” % 17 “Write results files for...” J5H]
JTHEF . “LS-DYNA” (HaiiZ e JG 137 = M RIES .. H ¥ “Write input files
to...” JGl) “Browse...” %4, 5 “Write input files to...” & (JLF 4-89),

¥Write input files to...

REED: [ balls inpact B2 cf B~

HEARIIAY

il

TiE [ | [Er Aoy

FEER O | W B3 iy

K 4-89  “Write input files to...” %

(3) £ “Write input files to...” & IH “3CA4 (ND:” JEJTHEH 4\ “balls impact.k”,
SRIG R “URAE” 42401, ARG THPIE] “Input files to be Written for LS-DYNA” % H (LK 4-90),

(4) i “Input files to be Written for LS-DYNA” % LA [ “OK” #%4l, #ih
“EDWRITE Command” % 1 (W& 4-91),

(5) ¥ “EDWRITE Command” & 147 LA X5 Hi% 6 H .

(6) AR S A BRI O R PR AR SN, 3 “Exit from ANSYS” &

(JI_LIAE 4'92)0
SR F I
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N Input files to be Written for LS-DYNA X

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... LS-DYNA -

Write input files to... ‘shell and ball. k | Browse. .. ‘

(0]4 | Apply | Cancel | Help

4 4-90 “Input files to be Written for LS-DYNA” % [

INEDWRITE Command b]
File

| ~

s0ex ANSYS GLOBAL STATUS sex

TITLE -
NUMBER OF ELEMENT TYPES - 3
1808 ELEMENTS CURRENTLY SELECTED. MA% ELEMENT NUMBER - 1800
1806 NODES CURRENTLY SELECTED. MAX NODE NUMBER - 1806
19 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER - 19
36 LINES CURRENTLY SELECTED. MAX LINE NUMBER - 3% WExit from ANSYS X
24 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 24
— Exit from ANSYS -
Urite ANSYS database as an Explicit Dynamics input file: balls impact.k @ Save GeomtLoads
¢ Save GerHLdbSolu
s3xx NOTE s060¢ CP = 21.219 TIME= 28:12:54 5 E thi
There are no TRANSLATIONAL or ROTATIONAL DISPLACEMENT bhoundary G VR
conditions. " Quit - No Savel
#xx NOTE s CP = 21.21%9 TIME= 28:12:54
Since the EDHIST command was not issued. time information will oK Cancel | Help
automatically he uritten to the HISTORY file for future time-history v
RZ “ » =23 RZ “ . » =23
4-91 “EDWRITE Command” % 4-92  “Exit from ANSYS” %

(7) % “Exit from ANSYS” % 19 (f) “Save Everything”, F#idiiZ e [ “OK”
24

8. XKf#

(1) 4TJF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % (i,
4-93),

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K+
“Simulation Environment: ” J5#E 5 3. =M KR, &+ “LS-DYNA Solver”,

(3) B4 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [
“License: ” JyHEJa R =fMIEE bR, &+ “ANSYS LS-DYNA”,

(4) 4F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
“Working Directory: ” JyHEH 1 $£3] “D:\CH4\ balls impact” H k.

(5) #F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
“Keyword Input File:” JyHEF $£H D:\CH4\balls impact” H % F ) “balls impact.k” .

(6) B “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 71/
“Customization Preferences” (L& 4-94), £ “Memory (words): ” J7HESHiA “300 000 0007,
7E “Number of CPUs:” JGM EFERE “27, L EPIASEHE AR 3 B8 K /N 5 v L BE 1M
£, REHd “RUN $428 .
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LS-DYNA
BRTSHRAE

File Profiles Options Tools Links Help

——Analysis Type-
Simulation Environment: +! Typical LS-DYNA Analysis

|L5DYNASoIver ‘n - Implicit-to-Explicit Sequential Solution

Simple Restart Anal
License: -} Simple Restar alysis
[ANSYS LS DYNA [+ ) Small Restart Analysis

! Full Restart Analysis
Customization/ f H
Preferences C

Working Directory: |

Keyword Input File: |

B 4-93  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [

File Profiles  Options  Tools  Links  Help

——Analysis Type

&) Typical LE-DYMNA Analysis
‘LS-DVNA Solver |= - Implicitto-Explicit Sequential Solution

N ! Bimple Restart Analysis
License:
! Bmall Restart Analysis

Simulation Environment:

[AngvE La-Dha | v

) Full Restart Analysis

File High Performance
Management Computing Setup

Memory (words).  000000GTD|
File Size: ]
Number of CPUS: m,@

] Enable consistency checking

| Enahle double precision analysis

& 4-94 “ANSYS Product Launcher” % [
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9. FAbiE

(D) Mt HEERE (RS T L), Xifi LS-PREPOST b5
(JLP 4-95), #TJF LS-PREPOST J& AbFE 2% .

(2) #iifi LS-PREPOST #fEStHl E#B “Background” FH7EHL,
BT “Plain”, ¥ 58 B (ILE 4-96).

(3) PRSI A LAY File FRSER, KIRFTIF “Open” —
“LS-DYNA Binary Plot Ctrl+B” (JLI& 4-97), #!} “Open File” %
I, #TJF “D:\Ch4\balls impact” Hx FH “d3plot” C1F.

4-95 LS-PREPOST
Jei Ak RS B bR

#LS-PrePost 3.2 (Beta) — 29Jun2011(16:05)-32bit

File MNisc. Toggle Background Applications Settings Help

Follow Splitw | Particle

Output Trace X¥Plot

Anno Light FLD

SPlane | Setting State

Range | Vector | Measur

Find Ident ASCIT
Fcomp | History | Views
Appear Color Madel
Group | Blank SelPar

1 Z‘ﬂ‘ci‘&‘ﬁl?lb

off | Tims | Triad | Beolr |Unode| Frin | Isos | Leon | Acen | zin | +10 | Rx m Top | Front | Right | Redw | Home

tide [ Shad | view | wire | Feat | Edoe | Grid [ Mesh [ shen [ Peen | zout | 7 | cp | an (B mottm | Back | Left | Anim |Reset

] 4-96 LS-PREPOST #{f: 7L 1

#LS—PrePost 3.2 (Beta) — 29Jun2011(16:05)-32bit

BN Misc. Toggle Packground Applications Settings Help

LS-DYNA Binary Plot CirltB
Import L L5-DVYNA Eeyword File Cirl+E
Recent ' Time History File
Save | Command File Ctrl+C
Save As ,|  Post.db File

Project File Ctrl+]
Update Interface Force File
Print... Crlsp | LOES File
Nowie. .. cteiem | DA File
Nastran File
Bxit Ctrl+x Nastrantpch File
Save and Exit Leplot File
Others L

Kl 4-97 FTIFHEEEE RS
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(4) B Oh Bl =" Ek5e (LI 4-98).,

K 4-98 = AERT

(5) tnkl 4-99 fror, SEHdr “ASCI”, RJG i “rcforc”, fgfo iy “Load”, LA L4
U B =P DAOE- SR

(6) & 4-100 frn, Fdiigr “Sl-1:Contact#”, ;i “1-X-force”, FHid; “Plot”,
g LR b Wy X7 )4 B BE IS TR AR AL (LA 4-101), 8] 4-100 7 “4-Resultant Force” %
NE T . R IXHE “Sl-1:Contact#” 5 “Ma-1:Contact#” hy K/NMHEE T mAH K111, B4
Fen— X A EAEH 1. Afh “S1-1:Contact#t” NZE—HPEmh (. ZPWHERIHEAE

EDIPLINAINESS | A

— Rcforc Data
Plat

I5I-1: Contact # 3
o r—
IR Sl-2: Contact &

padd Ma-2: Contact #
Range Yector Measur | Sl-3: Contact &
Ma-3: Contact
Find Ident | Al #
Fcomp History Yiews Clear
Appear Color Model ey
Group Blank SelPar Info
12|3|4|5|B|7|D
— A=cil File Operation
File matsum * -~
1 — < >
i EL e
abstat T qﬁ
Uload ncforc 2-Y-Torce :
Raise | reforc 3-2-force L =i
nodout 4-Resultant Force
Pop elout 5-Mass
secforc w
Done defore v b6-X-moment —
K4-99 A EE 4-100  FHVE X J5 1) IR

(7) Wil 4-102 frw, Hoesd “ASCI”, RJEHdi “mastum*”, )5 “Load”.
DL E A AR 1) %5 il 2508

(8) fWilE 4-103 fifon, Bdidkrp “17 GEH Partl, RIFFER), P Hd; “1-Internal
Energy” (MEHIWNAE), FHZAFEAL LA “Cl” EE[RH R “3-Hourglass Energy” CEIFF R
vbIRfE), ARG Hd “Plot” 4%4L, ##H “PlotWindow-1" % (WK 4-104), %% L&

7~ T Partl [N ESYMRRE.
IR F I
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# M
SiPlotWindow-1 ‘:HE‘E| SPlane | Setting | State
N Range Yector Measur
LS-DYNA uset input A A A A
0 ContactId Find Ident || CASCID)
05 A SI1 Fcomp History Yiews
Appear Color Model
— Group Blank SelPar
o -1
Ll b 12|3|4|5|6|7|D
g 15 r Asci_i File o%
- File ] S
x r 1] rclorc —
glstat
2 Uload | Pstat B
oa ncforc
Raise | rwforc
25 . . . . nodout
1] 0.005 0.01 0.015 Pop ElDlFt
Tme boe_ |3
4-101 4 g Bt I ] PR A2 £k 4-102  SABEEEURE

%’f/ KZF - #4015

WRAR N EARETL, WA E AR AT 6 T, AL R w = AT
T EL, ZABHHETRREEL, AN EAOIRT, VRETR L ST A4k
8 10%, H T HBRSAEG TR, 4tk FTiVRiEsdE (A ASCI ek ) &
s R EEFEAN,

—MatsumDats ———————
ffat I ——————————
New g =
3 iPlotWindow—1
Padd
0.14 -LS-DYNA user input
All ComponentiMatld
Clear 012
_A 1 Internal Energy
Rev 0.1 _B 1Hourglass Energy
Info =
©0.08
Total (=]
Eoos
HicCsi 2
—— =004 -
itl-Internal Eneray ~ ’
| etic Frerg — 002
«13-Hourglass Energv = ) B
25-Eroded 0 A A B A B A
26-Eroded KE
27-Total Internal Energy 3 0 0.005 0.01 0.015 0.02
28-Total Kinetir Fnernv — i
<_ | l | Title ‘ Scale ‘ Attr | Filter ‘ Print ‘ Save ‘ Load ‘ Oper ‘ Hide ‘ Close ‘ Quit
sk i b -2 ¥ S ob Yy ak
Kl 4-103 T\ HUER I e A Kl 4-104  HIERI N RS VT fE

410 INg

AT EAG T AE ANSYS LS-DYNA b e B0 P FL A 55 S AR MU A ) ) 75
A T T 8 Sl ] LU AR A - R 2 (e O E R 0o S PEAEH] Part B Component H] L
T BCE R NI A . RS R R, G A T b e P, DUORAIE TS
SERIIATRNE o PRI H R B RO AT X 50 TR R B A H] ANSY'S LS-DYNA HH)

Wizl 2 .
mﬁﬂﬁl
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e ]

%5% #

PR 7 S0 s 2 38 1) o 4 R SR Tt o i e [ A2 A (0 28 (R 1 L, B,
S HELIE N — AR AR OB RERAE), S P LRI — S oP B R, g KIS )
Ttn—ANE 3. ARSI TRE I SN AR AT AT DU o ik . A 44 LS-DYNA
A A AZAG K, HFERAE ANSYS LS-DYNA b b i B3 I8 1) 5

N H AR AR N GEmBT S
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51 #Hmayn3E

LS-DYNA wiy#far EZ 0 K 01 1. ik HalfMpE. W, M. ndE. &
ANESE . WAL, 7E LS-DYNA HiX $ed8eqiy = 2 H 199 s sk, HPed 8.

&5 R afr

FX, FY, FZ 77 CUF&AAbREN T 17));

MX, MY, MZ Jj%;

UX, UY, UZ {i#;

ROTX, ROTY, ROTZ ##)FE;

VX, VY, VZ #JiE;

OMGX, OMGY, OMGZ ffi#i )i,

AX, AY, AZ i SIEE

ACLX, ACLY, ACLZ {Ahnisfs;

TEMP i,

I8 T NIA R 2 fr -

RBFX, RBFY, RBFZ Jj;

RBMX, RBMY, RBFZ Jj4f;

RBUX, RBUY, RBUZ fi#;

RBRX, RBRY, RBRZ %z,

RBVX, RBVY, RBVZ i,

RBOX, RBOY, RBOZ ffif)¥.

5.2 BEIFfri

76 LS-DYNA Hr 4545 jih in 48 a7 R A& 25 B ALt i e 1] (a0 A Ak VR . il 5-1 o, —
R 7 T A THD AT P A i T 52 28— A B s 1) 73 4 P Tl R e o 2 300 o ] 149 73 4 i 2 2
Bl 5-2 fron CEReRuE, SR kg-m-s I BR ST o BB X IXRE 38R - 1) 2 Ao it
2R ? X HL T E U = AN g S (0, 00, (1, 1), (2, 1), RIKERGX =S A R HHEE
) ke HAT I 28 (. 76 ANSYS LS-DYNA 1, #fE# Hd e —ANH i) %4l
{0, 1, 2VFI—/MlFERA1{0, 1, 1}tiee g thek. HARERAE D BN AR S

?.___x

B 5-1 T A S T 52 38— A TR R fip

IR F II
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198 BRTANTRITE @

HERE A

(1, 1) (2, 1)

(0, 0) fief ]
5-2 JHEE-ITE] gk

5.3 % Component Jits 10 &5 1aT

571 U N 28 A B T8 R TR R RS — > Component, #X 5 FHE BT T 45X A
Component. ill1, BRI 5 EIIMEH, nTLSER L BTy fifi & 8—4 Component,
SRIGFFX1% Component Jilifiiosia i Fs . T BTEESE . R b %57 i 37. Component
SR . BeAEE AT LA B4 ANIA] ) Component il INZEfr, M MKy HLAse 52 2% 1 284y Jiti
InEEER Lk 5-3 Fron, APV Z2ANVE R EG GlinEAIR R Component ) T {blih
B = T 8Ar o 0 AN BE AL FH Part Sk ¥ 1T AU E#T .

hiti
\
N

I
53 % BB LB B = S0 B

5.4 LRRI{KNEIREL T
A GG I I BT B, FTLAEL BRI Part BEELAT. IR FLA A
[, SCREFI AT SE IR > TE B S RIPABE MR T4, 005 4 VP 2 B 4

AW, Hen, A7 I AL AL WA . NIRRT T AT EE 6 R X NI I
BT (125 R WA E 245

5.5 MHIFRET

7£ LS-DYNA 1, 2 RIHAT BA 2 (AT L ATHERR « R mT DU BR$R 52 (1 — 413K

IR F I
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1 @

A, WAL RN R T B IR AT R AR AR A0 T
Main Menu>Preprocessor>LS-DYNA Options>Loading Options>Delete Loads>Delete All;
Main Menu>Preprocessor>LS-DYNA Options>Delete Loads>Delete Individ 1t A4 x4 &
YA
Main Menu>Solution>Loading Options>Delete Loads>Delete All;
Main Menu>Solution>Loading Options>Delete Loads>Delete Individ 1 Ay B4 & (K128 407 o

5.6 TiELH A—N DiKEFPBIEE

A S ST B AL T DA S Ut I B AT (K 759 (4549 it on A
BT IR B4y - MEIR SR, 2SRRI Tme 19 R SR 1)
Ji AR, HAZAT E 58 R R 73 o BERES I3 FT A7 i e o — S R Ay, I LMY
TIBAEAT R AR R . 3R - I TR e B 5-4 Fros (AT keg-m-s 46 [ bR A7)

1

(0.0002, 5)

(0.0) Hif ]

el 5-4 SRR 4
‘% &g 5B |4 “ChS\pull bar.db”
\g REEM | —WEE “ChS\ pull bark”

P “Ch5” H3k T “pull bardb” XA HIZITHEAL “D:\Ch5\pull bar” H3 T

1. #EN LS-DYNA AijAbIE 28

(1) 7 “TFaR” segdgn) “ANSYS 14.0” o432, HIL “Mechanical APDL Product
Launcher 14.0” FEbr (LK 5-5), i “Mechanical APDL Product Launcher 14.0” &g, #f
H{ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %11 (JL&] 5-6),

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“Simulation Environment: ” J5HEJ5 3. =M IE bR, &+ “ANSYS”,

(3) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“License: ” JyHEJa MBI =SB bR, LEHh “ANSYS LS-DYNA”,

(4) #f “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 19 K]
“Working Directory: ” FHEN £ H “D:\Ch5\pull bar” H k.

IR F I
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200 BRTSFRIGE
» || @) ANSYS Client Li::ensing
i@ Ao
@ KN

1 E) Fluid Dynamics
Il @ Help

* 1 F) Meching

r| @ Utilities

vl 5= ANSYS Leepak 14.0
13

»

13

»

*r v v v v v v

N Mechanical APDL (ANSTS) 14.0

I\ Nechanical APDL Product Launcher 14.0

u UninStall‘Mechanlcal APDL Product Launcheri
N Workbench 14,0

[% 5-5 “Mechanical APDL Product Launcher 14.0” Efx

wlfl. 0: ANSYS Mechanical APDL Product Launcher [Profile: #%% lLa. .

File Profiles Options  Tools  Links  Help

Simulation Ervironment:

[ansvs | ~| Add-on Modules-
. ELS-DYNA DYN)
License:

[angvs LDy | +]

f Custamizations legh Perdormance
Preferences Computing Setup

Warking Directory. | || Browse..

Job Mame: ‘ | | Browse

‘ Run | Cancel Run | Product Help

5-6  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La.

7

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 171/

“Job Name: ” JyHEHN kY “D:\Ch5\pull bar” H & [F] “pull bar.db” 44,

(6) Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & /K]

“Run” #%40, #AH ANSYS LS-NYNA #:4E AL .
(7) ¥ ANSYS LS-NYNA #AEF /e F AL “OPEN ANSYS File”

724 (LK 57D,

FIF “D:\ChS\pull bar” H3EH [ “pull bar.db” . FTIFZ A RE R L B R4y

BRI

(8) MK FE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, Ff & 1111 5t

AR A, DME RS R WA (LA 5-8).

IR F I



201

I ANSYS LS-DY

File Select List Pl

NEFErED

ANSYS Toolbar

5-7 “OPEN ANSYS File” #i4 K 5-8 5t

2. & B Part

(1) HIRIEF Main Menu>Preprocessor>LS-DYNA Options>Parts Options, it “Parts
Data Written for LS-DYNA” % H (WL 5-9),

(2) {#%F “Parts Data Written for LS-DYNA” % BN R BEAL, BAdZ%E DT
“OK” $#l, %Aty “EDPART Command” %I (WL 5-10).

MEDPART  Command X
[WParts Data Written for LS-DYNA File
[EDPART] Part ID Options =
The PART list has been created.
Option
& Create all parts LIST ALL SELECTED PARTS.
" Update parts
« 4dd part i
T Delete part USED: used in nunber of selected elements
" List parts
PART MAT TYPE REAL USED
0K | Apply | Cancel | Help | 1 1 1 1 648
|
K 5-9 “Parts Data Written for LS-DYNA” % 0 5-10 “EDPART Command” % X

(3) #iid; “EDPART Command” & A7 1 £ [ S5 S5 ATZ A 1

3. EaHAEE

(1) KK EFE Utility Menu>Parameters>Array Parameters>Define/Edit..., ! “Array
Parameters” % I (UL 5-11).

Currently Defined Array Parameters: (Arrays larger than 5D not showm)

Parameter Tve Dimensions Varl VarZ

Add. ..
Close Help

5-11 “Array Parameters” %Il
(2) ¥iidi “Array Parameters” & IH[{) “Add...” ¥4, #H “Add New Array Para-

meter” %I (LK 5-12). {F “Parameter name” 5 7HEF M “TIME”, R4 %40 HUA
#; AE “No. of rows, cols, planes” J5 s —MITHETHIA “37, FoxizEd 47 3 4T
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7, Wi “OK” # iR [n[ ] “Array Parameters” [,

NAdd New Array Parameter

[*DIN]

Par Parameter name @ |

Type Parameter type

& Array
" Table

Character Array
I,JLE No. of rows, cols, planes @I Hl Hl

For Type="TABLE” only:
Varl Row Variable

Var2 Column Variable

Vard Plane Variable

fpply | Cancal | Help |
S

g 5-12 “Add New Array Parameter” 7 [l

(3) #k&rpdy “Array Parameters” & ) “Add...” %40, FRR#AEH “Add New Array
Parameter” % [, fF “Parameter name” J5 i) J7HEH 4 A “VELOCITY” (W& 5-13); 7F
“No. of rows, cols, planes” J5 B —NIrHER A “37, RJGH T “OK” FHl ik M) 2|
“ Array Parameters” % I,

WAdd New Array Parameter

Il

[+DIN]
Par Parameter name @ ‘
Type Parameter type
& Array
" Table
Character Array
I,ILE No. of rows, cols, planes @ Hl Hl

For Type="TABLE” only:
Varl Row Variable

Var? Column Variable

Var3 Plane Variable

@ Apply ‘ Cancel | Help |

B 5-13  “Add New Array Parameter” % [

(4) i “Array Parameters” % 1) “TIME”, “TIME” 548 M0, Rk h
(LK 5-14), RJ5 s “Bdit.. $%417, 94 “Array Parameter TIME” % 1 (WL 5-15),

11

MArray Parameters

Currently Defined Array Parameters: (Arrays larger than 3D not showm)

Parameter Tvpe Dimensions Varl Var2
THE _ 3 x
VELOCITY array 3xl

Fd 5-14 “Array Parameters” % [

(5) {F “Array Parameter TIME” % I/ F J7 ) =/ N5 HEH AR I “0”, “0.0002 7,
17, T BIRHE YRR R IPEBGEL A 5000m/s, 0.0002s P, SRR AL IR I B2 K
Im, BIAKFF I —uifh 20 5. IR B G — N e R “17 &R T kg e e 1 i
()R F HEA AU S () B I 1), SR 3k B8 PRI A A S Ik i b 2347 08 A2 A o2 mT 200 1) o
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Array Parameter TIME

File Edit Help

Page Increment ’m View Plane m EIAIE

Initial Constant

Selected: NONElC| !IH
S RV

5-15 “Array Parameter TIME” i I

(6) il “Array Parameter TIME” % I/ FAR “File” R, HHdi Fsemd
I “Apply”, PR “Array Parameter TIME” % /42 FAAM “File” FHrseif, G
R R R SR L) “Quit”, iR [B[F] “ Array Parameters” % 1.

(7) Hdikrh “Array Parameters” % /) “VELOCITY ”, K5 “Edit...” %
Hl, P H “ Array Parameter VELOCITY ” % I (WL 5-16). 7 “ Array Parameter
VELOCITY” & L2 R 5 I = AN JrHE AR I €07, “57, “57,

Array Parameter VELOCITY

File Edit Help

Page Increment Full Page v | ViewPlane [; - = EIAIﬂ

Initial Constant

Selected: N()NEIC| SILI
B AY

5-16 “Array Parameter VELOCITY” % -l

(8) ¥ “Array Parameter VELOCITY” % H /A2 LA “File” FHrzerf, i Ry
SEHUR L “Apply”, TR “Array Parameter VELOCITY” & 145 i) “File” F
Py, P R A P L) “Quit”, 3R [A[F] “ Array Parameters” %

(9) i “Array Parameters” % I1H ) “Close” &5 Mi% % H .

4. % Component

AT Ay 3 8 i P AR A (00 A S TR, T LA 6 7 R A I A i b Y RS A Co-
mponent,

(1) Y% S Utility Menu>Select>Entities..., #fH “Selec...” & (WK 5-17). fEi%
T R — N ITHEP LR “Areas”, 7R85 —ANITHERESRE “By Num/Pick”, FiEH “From
Full” FifsatE, AR)5 5 “OK” #&4, 7t “Select areas” %1 (UL 5-18).

(2) i bR Ac R BT A T, AR5 s “OK” 44

(3) MKiRIEFE Utility Menu>Entities..., it “Select...” % (WK 5-19). fEi%%
M2 — NI HEHPIE £ “Nodes”, fFEH —/NJTHEHPIEHFF “Attached to”, FRiEH “Areas, all”
T FRERE, SRS Hd “OK” $H .




LS-DYNA
204

— I\ N
BRI RE
Select areas Wselec... [
* pick " Unpick ‘w ~
ttached to™ -
* Zingle ( Box di; 5 :l
" Polygon  ( Circle " Elements
" Loop " Keypoints
" Lines, all
Count = 0
" Lines, imterior
M Selec. . . i = )
x Maximum 1o I
Minimum = 1
" Areas, interior
(oreas > e o
" Yolumes, all
b= | e ——————
.W' " Yolumes, interior
@ List of Items
| ewmra i, M, Toc  From Ful
© Reselect " Reselect
" Also Select " Also Select
" Unselect " Unselect
Sele All Invert Sele All Invert
Sele None| Sele Belo Aeply Sele None
@ Apply Reset Cancel D> | Apply
Plot Replot Pick ALL Help Plot Replot
Cancel Help Cancel Help
K 5-17 “Selec...” & H K 5-18 “Select areas” % I 5-19 “Selec...” %1

(4) HIRIEFE Utility Menu>Comp/Assembly>Create Component..., #H “Create Com-
ponent” %I (UL 5-20)., fF “Component name” J5 7 HEF % N\ “ABC”, 7F “Entity
Component is made of” J5 ¥ J7HEHi%+E “Nodes”, RJ5 i “OK” %4l

M Create Component

[CM] Create Component

Cname Component name @ |
Entity Component is made of ‘w =

C OE ] Apply | Cancel | Help ‘

5-20 “Create Component” % Il
(5) MIGEFE Utility Menu>Select>Everything .
5. HefnEkf
(1) fKki%EF Main Menu>Preprocessor>LS-DYNA Options>Loading Options>Specify
Loads, #fitl} “Specify Loads for LS-DYNA Explicit” % H (L& 5-21).
(2) 7EiZ % 1 “Load Labels” JG M HEF LS “VX”, 7 “Component name or PART

number: ” JGiEFE “ABC”, 7F “Parameter name for time values:” J5ik# “TIME”, {F
“Parameter name for data values:” J5i%&# “VELOCITY”, #RJGHdi “OK” %4,

6. M

(1) KXk $F Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % 1 (LK 5-22).

(2) 7F “Solution Time for LS-DYNA Explicit” % 17 “[TIME] Terminate at Time:” 5
fTHER S “0.0006”, AR5 Wiz Ed D) “OK” #5#l. 1. 0.0006s A, WKLy
TEFF LSRR T =K.
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N\ Specify Loads for LS-DYNA Explicit

[EDLOAD]  Loading Options for LS-DYN& Explicit -
Load Options 2dd Loads v

Load Lakels

Coordinate system/Surface Key

Component name or PART mmber:

Parameter name for time values:

Parameter name for data values:

Analvsis type for load curves:

# Transient only

" Dynamic relax

B 5-21  “Specify Loads for LS-DYNA Explicit” & I

INSolution Time for LS-DYNA Explicit

Solution Termination Time

[TINE] Terminate at Time: D
(0] 4 Apply Cancel Help

P 5-22  “Solution Time for LS-DYNA Explicit” % I

(3) KIS Main Menu>Preprocessor>Solution>Output Controls>Output File Types, #ft
4 “Specify Output File Types for LS-D...” % 1 (W 5-23).

MSpecify Output File Types for LS-D...

[EDOPT] Specify output type for LS-DYNA

File options Add -

Produce output for... BNSTS -
OE | Apply ‘ Cancel ‘ Help |

5-23  “Specify Output File Types for LS-D...” %I

(4) 7F “Specify Output File Types for LS-D...” % 1+ “File options” J& [ 7 HEF k¢
“Add”, 7t “Produce output for...” JGH7HEHEHE “LS-DYNA”, #RJ5 iz 1w
“OK” %4,

(5) HIKEFE Main Menu>Preprocessor>Solution>Output Controls>File Output Freqg>Number
of Steps, i “Specify File Output Frequency” % 11 (JLEl 5-24),

(6) 7 “Specify File Output Frequency” % ' “[EDRST] Specify Results File Output
Interval:” G 5 HEF SN “407; 78 “[EDHTIME] Specify Time-History Output Interval:” Ji5
RIJTREF A “10007, AR5 B E T “OK” 442
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M Specify File Output Frequency

[EDRST] Specify Results File Output Interval:
Number of Output Steps

[EDHTINE] Specify Time-History Output Interval:
Humber of Output Steps 1000

[EDDIMP] Specify Restart Dump Output Interval:

Number of Qutput Steps
0K Apply | Cancel | Help

K 5-24  “Specify File Output Frequency” %

7. £ KXXH
(1) HIRIEHFE Main Menu>Preprocessor>Solution>Write Jobname.k, it} “Input files to
be Written for LS-DYNA” % 1 (LK 5-25),

WM Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for L3-DYNA Solver

Write results files for... ANSYS =

Write input files to... ‘ | Browse. .. ‘

(014 | Apply | Cancel ‘ Help

4 5-25 “Input files to be Written for LS-DYNA” % I
(2) 4F “Input files to be Written for LS-DYNA” % 1+ “Write results files for...” J5 )
JTAEFRIERE “LS-DYNA” (HLiiiZ 7 HEJ5 (AR = M B RIEFE) . s “Write input files
to...” G “Browse...” %4, 5 “Write input files to...” 7 H (L 5-26).

Write input files to...

BFED: [l bar -1 ef B~

IR

@
A
&Bﬂ;{?ﬁ
s

LR

A W I =] BES |
wEss o [ en =] Bk

5-26 “Write input files to...” % I

(3) 7F “Write input files to...” % HH “3CfFE4 (ND:” JEIFHEHREIN “pull bark”, 4R
Ja s “URAFE7 4R IF] “Input files to be Written for LS-DYNA” % H (WL 5-27),
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N Input files to be Written for LS-DYNA

[EDNRITE] Specify Files for LS-DYNA Solver

Write results files for... 1S-DYNA -

Write input files to... ‘pull bar. k | Browse. .. ‘

[0):4 | Apply ‘ Cancel | Help

¥ 5-27 “Input files to be Written for LS-DYNA” % Il

(4) Mii “Input files to be Written for LS-DYNA” % L) “OK” %4, ##H
“EDWRITE Command” % 1 (L& 5-28).

[NEDWRITE Command g‘
File

=% ANSYS GLOBAL STATUS sesx

TITLE =
NUMBER OF ELEMENI TYPES = 1
64@ ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 648
1825 NODES CURRENTLY SELECTED. HAX HODE MUMBER = 1825
8 KEYPOINTS CURRENILY SELECTED. MAX KEYPOINT HUMBER = 8
12 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 12
6 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 6
1 UOLUMES CURRENTLY SELECTED. MAR UOL. NUMBER = 1

Write ANSYS database as an Explicit Dynamics input file: pull har.k

#x NOTE sws CP = 24.234 TIME= 13:48:54
There are no TRANSLATIONAL or ROTATIONAL DISPLACEMENT boundary
conditions.

4 5-28 “EDWRITE Command” % H

(5) i “EDWRITE Command” % 045 A1 X256 %6 1.
(6) HLib AR AT LA 0 ST R EEAN B E ST, # i “Exit from ANSYS” % I

(LI 5-29),

- Exit from ANSYS -
* Save GeomtLoads

" Save GeotLd+Solu
" Save Everything

" Quit - No Save!

ok | Cancel | Help |

K 5-29 “Exit from ANSYS” % [
(7) ¥ “Exit from ANSYS” % 1+ “Save Everything” §ij[HF FEHE, FHPdZ 5
Ff “OK” %4,
8. KXf#
(1) FTJF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % H (.
K 5-30),
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M\ 14.0: ANSYS Mechanical APDL Product Launcher [Profil Run *** Heostname: PC-20120103BENE

File Profiles Options Tools Links Help

——Analysis Type
Simulation Environment: #) Typical LS-DYNA Analysis
|Ls-DYNA Solver [~ ) Implicitto-Explicit Sequential Solution
License: ) Simple Restart Analysis
‘ANSYS LS-OYNA ‘: . Small Restart Analysis
! Full Restart Analysis

f Customization/ /
Preferences

Warking Directory. | | [ Browse..
Keyword Input File: | ‘ ‘ Browse... lﬁ
| ‘ ‘ Browse
‘ Run ‘ Cancel Run | Product Help

B 5-30  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K/
“Simulation Environment: ” J7HE 5 (18157 = MTEEAR, & “LS-DYNA Solver”.

(3) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K/
“License: ” JyHEJa B =fEE bR, &+ “ANSYS LS-DYNA”,

(4) 1£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 0¥
“Working Directory: ” JyHEH1$k3] “D:\CHS5\ pull bar” H 3.

(5) 4£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & O
“Keyword Input File:” JyHEF $H DACHS\pull bar” Hx FH “pull bark” XA, AR5 Hidi
“Run” %4l .

9. &t

(D) M EsERUE GRSER L, Bili LS-PREPOST [ bx
(JLE 5-31), 3TJF LS-PREPOST JaAb# %%,

(2) Hifi LS-PREPOST #4E 5t F#1%) “Background” T $i ¢
L, PRl “Plain”, SRS A (ILE 5-32),

(3) P S /e B0 File RRISEH, HIKITIT “Open” —
“LS-DYNA Binary Plot Ctrl+B” (UL 5-33), #{tHi “Open File” %
1, #TJF “D:\Ch3\pull bar” H=E R “d3plot” XA

(4) pemEDE & H I (LK 5-34).

IR F I

5-31 LS-PREPOST
Je bR P bR



5 5 209

#8LS-PrePost 3.2 (Beta) — 29Jun2011 (16:05) 32bit

File Misc. Togzzle Backsround Applications Settings Help

Follow Splitw Particle

Output Trace XYPlot

Anno Light FLD

SPlane Setting State

Range Yector | Measur
Find Ident ASCIT
Fcomp History Yiews
Appear Color Model
Group Blank SelPar

Title off Tims | Triad | Becolr | Unode | Frin Isos | Lcon | Acen zin +10 Ry Deon m Top | Front | Right | Redw | Home

Hide | Shad | Yiew | Wire | Feat | Edge | Grid | Mesh | Shrn | Pcen | Zout I Clp Al Bottm | Back | Left | Anim | Reset

> |

Forming limit results interface

[ 5-32 LS-PREPOST #:4/E 71

M LS—PrePost 3.2 (Beta) — 29Jun2011 (16:05)-32bit
Help

Hisc.

Toggle Background Applications Settings

L3 Ctrl+h

Import L2 LS-DYHA Eeyword File Ctrl+E
Fecent ' Time History File
Save | Command File Ctrl4C
Save As ,| Post.db File

Project File Ctrl+]
Update Interface Force File
Print... cirlep | [6BS File
Movie... Ctrl+i W i

Nastran File
Exit Ctrl+¥ Nastrardtpch File
Save and Exit Lsplot File

Others Lé

K 5-33  FIIF TGS E et

Kl 5-34 ik

(5) WK 5-35 fon, HEb A RS “Fcomp”, PRy “Stress”, LA “von mises
stress”, AR5 AR GRAL (LK 5-36) MUE N AR RE (LI 5-37).
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LS-DYNA
BRTAMRIAE

Find ‘ Ident ASCII
@ History VYiews
Appear Color Model
Group Blank SelPar

1 2|3|4‘5‘E|7|D

— Fringe Component

u-stress
y-stress
z-stress
Ndv Hy-stress
yz-stress
Result | [|zx-stress
plastic strain
L= T ——
| “vnn mises stress
1st-prin dev stress

Infin Znd-prin dev stress
3rd-prin dev stress — ‘ . ® 4 > + 1
-
v

Strain

Mise First |1 Last 42 e [t 2P

/I_) DEV

Green Tresca (max shear s
1st-principal stress
Almans 2nd-principal stress
3rd-principal stress

st || matint dree e R T
B —— B 536 BB L

K] 5-37 W AR R

P T R R B

A T B ARG WA I BT (0 753 I e 4 th— AR a SO, ST —
BeWipE bR — G m  . AEK 0.2m, HA M —ui e o WIPERAT [ A g s 46 15
o AP C e i o, WE LA AT, HIEM T Part [ (Partl
AWIPERR, Part2 D). BEK: WIPEML Tm/s RO AR IR, BB, i
fif, JEF k SO CCFRES AN “k7, @SR TR A E R, tHHEN 2 3
ANZICAED o

% 2884 | M “Ch5\solid plate and tube.db”
% #E L4 |—MTHE “Ch5\ solid plate and tube.k”
‘\—Bﬁ% ## “AVI\Ch5\ solid plate and tube.avi”

Bt “Chs” H3: T “solid plate and tube.db” {5 HI%H KL “D:\Ch5\solid
plate and tube” H3 T,

1. #E LS-DYNA Fi4bIE S

(1D 1E “TFeR” 5rhigia) “ANSYS 14.0”7 03, HEL “Mechanical APDL Product
Launcher 14.0” E#r (LK 5-38). Bili “Mechanical APDL Product Launcher 14.0” &#5x,
P “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & X (W 5-39),

(2) B4 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
“Simulation Environment: ” J7HEJ5 B =B ElbR, Ef “ANSYS”,

IR F I

5.7 T #EXHI2



MY Hechanical APDL Product Launcher 14.0

#5%
5 5 211

4 ANSTS Client Licensing 4
b AGWA v

EEN 4
> Fluid Dynamics 4
vl @ Help 4
* || @ Meshing L4
vl @ Utilities r
v |l B ANSYS Tcepak 14.0
*I| A Nechanical APDL CANSYS) 14.0
13
13
13

U Uninstall yiopanical APIL Product Launcher]
AV Workbench T4.0

5-38 “Mechanical APDL Product Launcher 14.0” &#x

fY14. 0: ANSYS Mechanical APDL Product Launcher [Profile: ##x La... |2 [ [X]

File  Profiles  Options  Tools  Links  Help

Simulation Environment:

‘ANSYS |= Add-on Modules-|
- ELS-DYNA DM
License:

[AnEvS Le-Dva | ~]

/ Custamization/ ingh Petfarmance
Preferences Camputing Setup

Wyorking Directory: | ‘ | Browse...

Joh Mame, | ‘ Browse..

| Run | Cancel Run ‘ Praduct Help

B 5-39  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“License: ” JyMEJG B =ML Kb, 1EH “ANSYS LS-DYNA”,

(4) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 )
“Working Directory: ” J7HEN £ H “D:\Ch5\solid plate and tube” H 3%,

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 )
“Job Name: ” J7HEH $kH “D:\Ch5\solid plate and tube” HH ] “solid plate and tube.db”
A

(6) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 )
“Run” %4, #{H ANSYS LS-DYNA #4E 7L

(7) Hiifi ANSYS LS-DYNA #AE S /2 F A1) “OPEN ANSYS File” 4%4H (L& 5-40),
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I “D:\Ch5\solid plate and tube” H k1 [) “solid plate and tube.db” CfF. FJIFZ 4
Je . BB s R o A S 0 R S 7 R

(8) MKIIEF Utility Menu>PlotCtrols>Style>Colors>Reverse Video, K& L)1 5
AR, DI G WA (LK 5-41).

I\ ANSYS LS-DY

File Select List PL

EETEIET

ANSYS Toolbar

5-40 “OPEN ANSYS File” %4l 5-41 B 5T

2. Bu#faia
(1) MIRIEFE Utility Menu>Parameters>Array Parameters>Define/Edit..., i} “ Array
Parameters” % 1 (LK 5-42),

—
INArray Parameters ‘x‘
Currently Defined Array Parameters: (Arrays larger than 3D not showm)

Parameter Tvpe Dimensions Varl Var2

Add. .. Edit... Delete

Close | Help

K 5-42  “Array Parameters” % I

(2) ¥y “Array Parameters” % ) “Add...” %4, #H “Add New Array Para-
meter” @0 (WK 5-43). 7 “Parameter name” J5I FHET E N “TIME”, /)5
“OK” 5z M5 “Array Parameters” % [ .

(3) k&l “Array Parameters” % 1P ) “Add...” %4, PR H “Add New
Array Parameter” % [, fF “Parameter name” 51 7 HEH 4N “VELOCITY” (ULF4 5-44),
SRIGHE “OK” #2401k 93] “Array Parameters” 7 1o

IR F I
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A
WAdd New Array Parameter
[*DIN]
Par Parameter name |TIME| ‘
Type Parameter type
* Array
 Table

" Character Array

I,J,LE MNo. of rows, cols,planes |2 Hl Hl

For Type="TABLE” only:
Varl Row Variable

VarZ Column Variable

Var3 Plane Variable

1]

ok | dpoly | Cancel | Help |

4 5-43 “Add New Array Parameter” % Il

IMAdd New Array Parameter
[+IN]

Par Parameter name VELOCITY

Type Parameter type
& hrray
 Table
" Character Array
LLLE MNo. of rows, cols, planes [2 ”1 Hl
For Type="TABLE” only:
Varl Row Variable

Var? Column Yariable
Var3 Plane Variable

J1

ok | Apply | Cancel | Help |

4 5-44 “Add New Array Parameter” 7 [l

(4) i “Array Parameters” % I H ) “TIME”, #RJ5 ¥ “Edit...” %4, ##H
“Array Parameter TIME” % 11 (JLI& 5-45). 7F “Array Parameter TIME” % 142 77PN
jﬂ‘@qjﬁiﬁ\iﬁ]\ “0»‘ 111 l 7’0

Array Parameter TIME

File Edit Help

oo e =l ovnes fe=v =l ol A
Selected: l‘vl()NE|:| SILI

T3h A
I
I
e

1l

K 5-45 “Array Parameter TIME” % Il

(5) i “Array Parameter TIME” % /5 B “File” Fhisgip, Ffd Fhemd
IR “Apply”, FHIXHd; “Array Parameter TIME” % 42 FA) “File” FHiSeep, #45
Fh NP R A L) “Quit” iR [B[F] “Array Parameters” % .

(6) ¥k “Array Parameters” % I [{] “VELOCITY”, #RJ5 8y “Edit...” %40, 3
i “Array Parameter VELOCITY” % [ (L& 5-46), {F “Array Parameter VELOCITY” %
22 7 BIPAS JTHEP AR IR “17, “17,
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Array Parameter VELOCITY

File Edit Help

Page Increment ’m View Plane m EIAIﬂ
B <K
T2 AN

S R
L
__ 2|

1

5-46 “Array Parameter VELOCITY” %

(7) ¥ “Array Parameter VELOCITY” % H A2 FAM “File” FHrzerf, i Ry
SR I “Apply”, FRRHLT “Array Parameter VELOCITY” % 45 FAIf¥ “File” T
Py, P R TR P LR “Quit” 3% [P F] “ Array Parameters” & .

(8) ki “Array Parameters” & I1H [ “Close” $Z41CHIZE I,

3. HemnEfEr

(1) HIKi%EFE Main Menu>Preprocessor>LS-DYNA Options>Loading Options>Specify Loads,
#H “Specify Loads for LS-DYNA Explicit” % H (WL 5-47).

M Specify Loads for LS-DYNA Explicit ]

[EDLOAD] Loading Options for LS-DYNA Esplicit

Load Options Add Loads hd

Load Labels

Coordinate system/Surface Key

Component name or PART mumber:

Parameter name for time values:

Parameter name for data values: ¢|—rm =

Analysis type for load curves:
& Transient only

" Dynamic relax

© Trans and Dymam

K] 5-47 “Specify Loads for LS-DYNA Explicit” %11
(2) fEZE 11 “Load Labels” i [f) /i £t} 4% “RBVZ”, ¢ “Component name or

PART number:” JGik$& “17, 7F “Parameter name for time values:” J5iE$f “TIME”, 7F
“Parameter name for data values:” J5iE# “VELOCITY”, #RJ5Hth “OK” %4 .

4. Iz

(1) KXk $ Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % 11 (WL 5-48).

(2) 7F “Solution Time for LS-DYNA Explicit” % I+ “[TIME] Terminate at Time:” )&
JTHESAN “0.157, SRJEHix i ) “OK” $l.

IR F I
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MSolution Time for LS-DYNA Explicit

Solution Termination Time

[TINE] Terminate at Time: D
(04 Apply ‘ Cancel ‘ Help

€ 5-48 “Solution Time for LS-DYNA Explicit” %

(3) MK IIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types, 3
i “Specify Output File Types for LS-D...” % 11 (W& 5-49),

M Specify Output File Types for LS-D... %

[EDOPT] Specify output type for LS-DTNA

File options add -

Produce output for... ANSTS -
[0]:4 ‘ Apply ‘ Cancel ‘ Help ‘

5-49 “Specify Output File Types for LS-D...” # K

(4) 7F “Specify Output File Types for LS-D...” % 1+ “File options” J& 177 HE ik ¢
“Add”, 7F “Produce output for...” 57 HEFIERE “LS-DYNA”, SRJ5H izt O
“OK” #%4Hl.

(5) HKIRIEFE Main Menu>Preprocessor>Solution>Output Controls>File Output Freg>Number
of Steps, #fHll “Specify File Output Frequency” % 1 (WLI& 5-50),

M Specify File Output Frequency X

[EDRST] Specify Results File Output Interwval:

Humber of Output Steps
[EDHTINE] Specify Time-History Output Interval:
Number of Qutput Steps 1000
[EDDUMP] Specify Restart Dump Output Interval:
Humber of Output Steps
0K Apply | Cancel | Help

K 5-50 “Specify File Output Frequency” % I-]
(6) £ “Specify File Output Frequency” % 1+ “[EDRST] Specify Results File Output

Interval:” J5 )7 HEHPE N “407, ¢ “[EDHTIME] Specify Time-History Output Interval:” &5
I HEFEIN “10007, SRJ5HHZE D H 1) “OK” 4424,

5. & KX

(1) #KKI%EFE Main Menu>Preprocessor>Solution>Write Jobnamek, #f{i “Input files to
be Written for LS-DYNA” % 1 (W& 5-51).

(2) #£ “Input files to be Written for LS-DYNA” % 1+ “Write results files for...” J5¥)
JTHEHESRE “LS-DYNA” (i i HEJ (3 = M Rk H) . HHdi “Write input files
to...” JAl) “Browse...” %4, 7 “Write input files to...” % 1 (W 5-52),
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INInput files to be Written for LS—-DYNA
[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSYS -

Write input files to... | ‘ Browse. . . ‘

[0)4 | Apply ‘ Cancel | Help

/4 5-51 “Input files to be Written for LS-DYNA” % Il

Write input files to...

BFE D: [ elid plate and vabs =] oF B

ERITHIIC

@
e
[~

e

0t

[l

TS W fi B3| 1377 (51

mEE O [wn =1 B

5-52  “Write input files to...” %

(3) {E “Write input files to...” & HH “CHE4 (ND: 7 JGHITHEH N “solid plate
and tube.k”, SRJG T “ORAE” 4, &[FIF] “Input files to be Written for LS-DYNA” % [
(LA 5-53).

N Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solwver

Write results files for... LS-DYNA -

Write input files to... |sulid plate and tube.k ‘ Browse. .. ‘

(04 | Apply | Cancel | Help

4 5-53  “Input files to be Written for LS-DYNA” % Il

(4) i “Input files to be Written for LS-DYNA” & H ) “OK” %41, ##H
“EDWRITE Command” % 1 (W8] 5-54),

(5) #i; “EDWRITE Command” % 14 A0 S5 SC % E .

(6) EIEE L s F BRIl A4 58T (WK 5-55),

(7) Bl AR S A B X5 A R i, # “Exit from ANSYS” % [
(P 5-56).

(8) %k “Exit from ANSYS” % 1t “Save Everything” B[ [ BAIEHE, TRt %
Hr i “OK” 24,




5 5 217

[NEDWRITE Command
File

% ANSYS GLOBAL STATUS s

TITLE =
HUMBER OF ELEMENT TYPES = 1
1783 ELEMENIS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 1783
1844 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 1844
12 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 12
14 LINES CURRENTLY SELECTED. MAX LINE NUMBER = 14
3 AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 5

Mrite ANSYS database as an Explicit Dynamics input file: solid plate and tuhe.k

TRANSFER SOLID MODEL BOUNDARY CONDITIONS TO FINITE ELEMENT MODEL
CONSTRAINTS TRANSFERRED FROM LINES S 528

5-54 “EDWRITE Command” % H

WExit from ANSYS

- Bxit from ANSYS -
# Zave GeomtLoads
" Save GeotLd+Solu
" Save Everything
© Quit - No Save!

ok | Cancel | Help |

5-55 ARG AT 5-56 “Exit from ANSYS” % [

5.8 h\E

ARFEF LA T AE ANSYS LS-DYNA Bl i &% H i /7% . £ LS-DYNA ]
DL A5 b 25 W8 it o B ) TR) AR A iR 28 dmg o XS NIRRT S, AT DA R4S 10 Part JEINZfeys X)
WIS, ALY AU Component jifl N #% 4 o
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E6E MW K

B TRE A RS L G AL M WA, ANMECRT DUCK A i R, it HL AT LUGRAIE 73 )
RRE. todn, JATESRERE AR D, al DOR AR ERAL NI A . LS-DYNA Fa il I Wi A 553 =
SOEN T AV, DTSRI

N AMREE A A N LS-DYNA F& B4k a2EFRN
N AR RIS 2 R 6T
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6.1 NI{RRIVER

LS-DYNA i R 1 328 H K2 35 vH R B8, sl Dk S . — SRR RN A
M. TRNIE B S5 oo loeAT 240, tHE R T I8 3 n st e A5 B NIE E
H R Ol AR ML R 8 T LUK AR IR AR ARV IO HER & SO A LT
ST FBAT R AR R . LS-DYNA it SENIAR s ) IR m i, R
3 2 s A IR R T LUK THETI R2 v SRR K (R i ¢

6.2 Lz NIRRT EEEIN

R BRI REYA, BFE LS-DYNA 4 FH 35 05 5 R 4 M A4k 1) 52 b 8 1tk
K LRIR . XU IR PE R B MBI IR L. 3 BV 22 i G 8 AN 1 S B 1)
MR, N S EBORE S99l ). 78 ANSYS LS-DYNA B b 45 W A5 & 20 R i),
W TR AR NI R B R TR RO TR EH AR, AT I R] LK AR T A S NI
AT E A (3% K SO “*DEFORMABLE TO RIGID AUTOMATIC, A4 %}
W ) A 18D

6.3 RMIK#F#RYIEENS LR AR E

7E LS-DYNA L 1 25 MR AR R A . R & #8420 Main Menu>Preprocessor>
Material Props>Material Models, it “Define Material Model Behavior” % I (UL 6-1).
Bz E LA MITTHEA ) “LS-DYNA”, i “Rigid Material”, #fiif} “Rigid Properties
for Material N...” & (LI 6-2),

W Define Material Model Behavior NRigid Properties for Material N... g|

Material FEdit Favorite Help

Naterial Models Defined Material Models Available Rigid Material Properties for Naterial Number 1
P ¥iaterial Hodsl Murber 1| Favorites B
o8 L5-DTNA
DENS 7300
EX 2211
Uy o5 |

Translational Constraint Parameter |No constraints =

Rotational Constraint Parameter Ho constraints j

[i13 | Cancel \ Help \

4 6-1 “Define Material Model Behavior” % Il 4 6-2 “Rigid Properties for Material N...” % [l

ff “Rigid Properties for Material N...” % - 35 2 AM B B “DENS” K%,
“EX” WK, “NUXY” NVHR . AT B AR EUE 75 EAR R SEFR Rk e . %
197 “Translational Constraint Parameter” F 38 EE3h H HE AR CRISTRIARSEED B B

IR F I
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JEHIZIH ). “Translational Constraint Parameter” L5 8 /NETH, 4352
o No constraints NZJ
X displacement 23R X J7 [n] )78 H %
Y displacement ZJ 3 Y J7 [0 (¥1°F-3) H H &
Z displacement Z W Z J5 [n) {12l B B
Xand Y disps. 2 X J5 5 Y J7 1 F3) 3 HEE;
Y and Z disps. 21 Y J5 a1 5 Z J7 [ R°F5) 3
Z and X disps. 213 Z J5In 5 X J7 nl °¥-3)) H BHEE
All disps. 2K B A 77 [ F°F-3)) F B L .
Rotational Constraint Parameter” F/nX#280 A i ERA WK, ©WfH 8 Nkli, 4

O O O O O O O

[{

<

No constraints AN ;

X rotation 2y %E X 413 H H AL

Y rotation )W %% Y HhHI 50 B

Z rotation ZJ IR L% Z F 3 A HEE

X and Y rotate YW %¢ X AN Y 45l 17
Y and Z rotate ZJ W% Y #hiA Z HhE 2 B B
Z and X rotate YRS Z HiiA X B 5) H AL
All rotations £ i A #:8) H HH .

O 0O 0 O O O O O

6.4 HEFMHRE

XTRIARAI GG 45 PF I s S W B SR A, v LA WA Part BB )4
o HWE A2k : Main Menu>Preprocessor>LS-DYNA options>Initial Velocity>On Parts>
w/Nodal Rotate, 3 “Input Velocity” %11 (JLE 6-3).

N Input Velocity X

[EDPY] Initial Velocity

Input velocity on part/assembly =

Translational Veloclty:

V¥ Global X-component
Vi Global Y-component

VZ Global Z-component

fngular Velocity (rad/sec):

OMEGAY Global X-component
OMEGAY Glokal Y-component

g

OMEGAZ Global Z-component

[0)i4 Apply ‘ Cancel | Help

& 6-3 “Input Velocity” % I

?3—
&
2
i
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6.5 IiEXLfl—xEPEHERIE

AR T G NIRBEE MBI AR 7% . B et rp gy th 17— SRSt
O R R T AR (WK 6-4). i (TR 6-4 TR BT
PRIy, HITE i B e AR, RHECLEL TILMEER (f T8 6-4 L
). BOR: KRR NI, SRR BOE MR AR, SRR S WA, v BRI A
Sm/s MG HE TS, JF4 RN — N E Y, n T K SO APTEERA] ke-m-s

11 FEl s LA

Y

4«

K64 HEESTTE

% 2L H | —MFHHXE “Ch6\drop hammer.db”
% BE A4 WA “Ché\drop hammer.k”
% — M A E “AVI\Ch6\drop hammer.avi”

Feid “Ch6” Hgx N “drop hammer.db” SCHEHIFITHHAL “D:\Ché\drop hammer”
Hx T

1. #EX LS-DYNA Fj4bIEES

(1) 7E “TFUR” iR “ANSYS 14.07 3032, HIL “Mechanical APDL Product
Launcher 14.07 E¥r (JLK 6-5). Hi; “Mechanical APDL Product Launcher 14.0” E¥r,
Hi “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & H (JLK 6-6).

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“Simulation Environment: ” J7HEJ5 {857 = E ElbR, EF “ANSYS”,

(3) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % HH

“License: ” JyHE & B2 =B EIbR, EH “ANSYS LS-DYNA”,

IR F I
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[T ANSYS Client Licensing

. AOWA

@ KN

Fluid Dynamics

Help

[ Meshing

Utilities

B ANSYS Tcepak 14.0

N NMechanical AFDL (ANSYS) 14.0

Fi\ Mechanical APDL Product Launcher 14.0

u UninStalllMechanical APDL Product Launcher]
N\ Workbench T&. 0

& 6-5 “Mechanical APDL Product Launcher 14.0” Efx

M14.0: ANSYS Mechanical APDL Product Launcher [Profile: ##* La... [ ][]

File Profiles  Options  Tools  Links  Help

Simulation Environment:

[ansvs | ~| Add-on Modules -
License: ELSVDYNA DY)
s LaDva [ ~|

Customization/ fH\gh Performance
Preferences Coarnputing Setup

Working Directory: ‘ H Browse

Job Mame: ‘ | ‘ Browse..

| Run | Cancel Run | Product Help

K 6-6 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & I

(4) 4F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 {)
“Working Directory: ” J7HEH $kH “D:\Ch6\drop hammer” H 3.
(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 {)
“Job Name:” J7HEWN$H “D:\Ch6\drop hammer” H 3% H ¥ “drop
hammer.db” 14,
|io Bdioed List (6) Hii “14.0: ANSYS Mechanical APDL Product Launcher
T%@@_ [Profile:***La...” % 14 ) “Run” %4, 7#H ANSYS LS-DYNA $
YRS -

6-7 "OPENANSYS (7) il ANSYS LS-DYNA /i Giffi e 4 kb “OPEN ANSYS

File” F4l

File” #40 (WK 6-7), #TIF “D:\Ch6\drop hammer” HzH ¥ “drop
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hammer.db” 3CfF. FTFFZICA G B & b Wos R 505 T8

(8) MKIKIEFE Utility Menu>PlotCtrols>Style>Colors>Reverse Video, M % L)1 &
AR A, DU S SRR P TS A L LK 6-8)

(9) MKUIEF Utility Menu>Plot>Areas, KEJE% N Bos g S 78 (WK 6-9), H
O nA S B R A S A LR

Pl 6-8  XI4r R ICE KT K 6-9 iR TE
2. EXRIREFHL

(1) MKIKIEF: Main Menu>Preprocessor>Material Props>Material Models, i} “Define
Material Model Behavior” % 11 (L& 6-10),

NDefine Material Model Behavior
Material Edit Faworite Help

~ Material Nodels Defined ~ Material Models Available

& Material Nodel Number 1 ﬂ Favorites j
LS-DYNA

4 o] |« o

& 6-10 “Define Material Model Behavior” % I

(2) Hi “Define Material Model Behavior” & 25 F A “Material” FHiSgra, P
i Nh g I “New Model...”, #iH “Define Materi...” %0 (WL 6-11), Hiii%
T I “OK” #4240,
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(3) #i; “Define Material Model Behavior” % A3 M 7 HEF Y “LS-DYNA”, Zk&sea
i “Rigid Material”, 5t} “Rigid Properties for Material N...” % [,

(4) fF “Rigid Properties for Material N...” 7 k4T FifE (WK 6-12): 7F
“DENS” Ja s HEF S “78007, fE “EX” JaMrfEhHA “2e117, ££ “NUXY” J5 1
TTHEF TN “037; 7€ “Translational Constraint Parameter” Ji5 [ 7 HETEFE “Z and X
disps.”, fF “Rotational Constraint Parameter” J5 1) /7 HEHZEH “All rotations”, 2R 5 5.k
“OK” il

(5) ¥4l “Define Material Model Behavior” % 147 F A X5 % % 1 o

NRigid Properties for Material N... g‘

Rigid Material Properties for Material Bumber 2
DENS 7200
EX Zell
HUY P
Define Materi. .. g
| Translational Constraint Parameter|Z and X disps. j
Define Material ID|9 Rotational Constraint Parameter 411 rotations j
1] | Cancel | Help ‘ ok ‘ Cancel | Help |
K 6-11 “Define Materi...” % I & 6-12  “Rigid Properties for Material N...” % [l

" Ko - 15

FERE P, BARMIREAESA (B Y 4@ ) $id Rigg), fehp) Pk hd
IHGEAEEAL, KA ek T S 6 R, PR A ARERIA G B R T SRR
THHEMYRER (LHRINEFHABERL X 45 280 Tsha v i), AT iE
By R X AR Ty ok T AR, Y AR TAE A dt SR B

3. GNIEXISRT

(1) KL F Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs, #f i
“Meshing Attributes” % 1 (UL 6-13). {Ei%% 1 “[TYPE] Element type number” Ji5 ] /5 HE
FiEFE “2 SOLID1647, 1 “[MAT] Material number” J5 I 7 HEPIER: “27, KRG Hd;
“OK” 4%#l.

(2) HKIKi%EF Main Menu>Preprocessor>Meshing>Size Cntrls>Manual Size>Lines>All
Lines, 71 “Element Sizes on All Selected Lines” % 0 (LK 6-14). 7E “SIZE Element
edge length” JEI A HEH BTN “0.027, 2RJ5H.d “OK” %4,

(3) HKIRIEFE Main Menu>Preprocessor>Meshing>Mesh>Volumes>Mapped>4 to 6sided,
#fi “Mesh Volumes” % 10 (LK 6-15).

(4) ik B b iR, SRJE i “Mesh Volumes” % 1HP(¥) “OK” $4l.
B I 58 BON TR RS R 3 (LKL 6-16).

IR F I
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WElement Sizes on All Selected Lines

[LESIZE] Element sizes on all selected lines
Default Attributes for Meshing D Wlewent e lensd
[TYPE] Element type mumber Q\i SOL@ NDIV No. of element divisions |:|
[HaT] Material muber @ (NDIV is used only if SIZE is blank or zero)

EYNDIV SIZE, NDIV can be changed ¥ Tes
[REAL] Feal constant set number ’—1L| SPACE  Spacing ratio I:I
[ESTS] Element coordinate sys ’—OLl N
Show more options ™ No
Cancel ‘ Help | Cancel Help

K4 6-13  “Meshing Attributes” % [

Mesh Volumes

6-14

“Element Sizes on All Selected Lines” % I

* pick " Unpick
(o Single " Box
" Polygom (" Circle
~

Count = 0
Maximum = 1
Minimum = 1

Volu HNo. =

* List of Items

" Min, Max, Inc

|

(1] 24 Apply

Reset Cancel

Pick A1l Help

“Mesh Volumes” % Il
4. Epx Part

(1) fIEFE Main Menu>Preprocessor>LS-DYNA Options>Parts Options, # i} “Parts
Data Written for LS-DYNA” % 1 (JLE 6-17),

(2) %5 “Parts Data Written for LS-DYNA” & L[ ERIA B & AL, HdiiZd 0
“OK” %4, %t “EDPART Command” % 1 (UL 6-18). It Partl h )54, Part2 i
T

(3) #iili “EDPART Command” 7 L1457 FAAI S5 K% K .

5. WENIRE

(1) HKIRIEH: Main Menu>Preprocessor>LS-DYNA Options>Initial Velocity>On Parts>w/
Nodal Rotate, i} “Input Velocity” 7 1 (LK 6-19),

(2) 7E “Input Velocity” % I “Input velocity on part/assembly” 5[ 7 HEFIEFE “27;
1E “VY Global Y-component” 5K HEF AN “=57, SR “OK” %4l .

il

6-15 6-16  JEHESE RS KI5
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File
WParts Data Written A 3
[EDPART] Part ID Options The PART list has heen created. 1
Ugitiam LIST ALL SELECTED PARTS.
% Create all parts
 Update parts PARTS FOR ANSYS LS-DYNA
© Add part N =mmmmemma
USED: used in nunber of selected elements
" Delete part
 List parts PART HAT TYPE REAL USED
0K ‘ Apply ‘ Cancel ‘ Help ‘ 1 1 1 1 1988
2 2 2 1 508
3
% . Zs 2
6-17 “Parts Data Written for LS-DYNA” % K 6-18 “EDPART Command” % 11

M Input Velocity

[EDFV] Initial Velocity

Input velocity on part/assembly

Translational Velocity:

V{ Global X-component
VI Global T-component

VZ Global Z-component

Angular Velocity (rad/sec):

OMEGAX Global X-component
OMEGAY Global Y-component
ONEGAZ Global Z-component

T0 10 |

0K ‘ Apply ‘ Cancel ‘ Help

6-19  “Input Velocity” & I
6. TEXEAR
(1) HIRI%EHFE Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact, 3
i “Contact Parameter Definitions” % 11 ( W& 6-20).

Contact Parameter Definitions

[EDCGEN] LS-DYNA Byplicit Contact Parameter Definitims

Contact Type

~
Nodes to Surface Automatic (ASSC)
Surface to Surf Auto 2-D (ASSZD)
Single Surf (SS)
Eroding (ES3) 4

futo Gen' 1 (4G)

Static Friction Coefficient

Dynamic Friction Coefficient
Exponential Decay Coefficient
Viscous Friction Coefficient

Viscous Damping Coefficient

Birth tine for contact
Death time for contact

BOXID1 Contact box

T

BOXIDZ Target box

[0]:4 ‘ Apply | Cancel ‘ Help ‘

& 6-20 “Contact Parameter Definitions” % I
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(2) 7F “Contact Parameter Definitions” % I “Contact Type” J& 5 —/NJrHEF £ #¢
“Single Surface” (WG St M), £ “Contact Type” J& M55 AN J7 HE rp ik #%
“ Automatic (ASSC)”,

(3) 7F “Contact Parameter Definitions” % [1H' “Static Friction Coefficient” Ji5 [ J7HEN
BN €037,

(4) 7F “Contact Parameter Definitions” % 11 “Dynamic Friction Coefficient” 5] /s
HEAHIA “0.37, SRJ5 Hdiz i L) “OK” %4,

7. BT rAEA

X ST AT AL T e vs N — AN 1.

(1) fkki%k$¢ Utility Menu>Parameters>Array Parameters>Define/Edit..., 3 “Array
Parameters” % 1 (WK 6-21),

Currently Defined Array Parameters: (Arrays larger than 3D not shown)
Paraneter Tvpe Dimensione Varl Vard
[NONE DEF INED
Add. ..
Close Help

K 6-21 “Array Parameters” % I

(2) #iid; “Array Parameters” % 1K) “Add...” %41, 91 “Add New Array Para-
meter” & (WE 6-22). 7 “Parameter name” J5I HFHET &N “TIME”, R /)5
“OK” iR [0 31 “Array Parameters” 7 1.

WAdd New Array Parameter

[+DIN]
Par Parameter name |TIME ‘

Type Parameter type
* Array
" Table

" Character Array

I,J,E No. of rows, cols, planes |2 Hl ||1
For Type="TAELE” only:
Varl Row Variable |:|
Var? Column Variable |:|
Var3 Flane Variable |:|
OK ‘ Apply ‘ Cancel ‘ Help ‘

9 6-22 “Add New Array Parameter” % Il
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(3) 4k%:His “Array Parameters” % 1A [ “Add...” %4, FXH#HE “Add New
Array Parameter” %11, 7F “Parameter name” J5 H’JﬁFH:EPfrﬁJ)\ “ACCY” (LI 6-23), %R
Ja s “OK” %4k [F] 3] “Array Parameters” % I

INAdd New Array Parameter X

[+D1M]
Par Parameter name |ACCY |
Type Parameter tiype
* Array
" Table
" Character Array
I.]J.E HMo. of rows, cols, planes |2 ||1 ||l
For Type="TABLE” anly:
Varl Fow Variable |:|
Var? Column Variable I:l
Var3 Plane Variable |:|
(04 | Apply | Cancel | Help ‘

i 6-23 “Add New Array Parameter” 7 [l

(4) i “Array Parameters” % ) “TIME”, “TIME” 548 i, SR)E ¥
“Edit...” %51, #H “Array Parameter TIME” % 1 (WL 6-24),

Array Parameter TIME

File Edit Help
Page Increment Full Page v | View Plane |5 -4 -
Initial Constant l:l

Selected: NONE

[ [
1 o
2 |

™ A7l
<k
2 VA

1

6-24 “Array Parameter TIME” % [l

(5) 7F “Array Parameter TIME” % 125 R J7 AN T AE A IRIEN “07, “17,

(6) Hifi “Array Parameter TIME” % I/ B “File” FHisgr, HHd Fhsesd
I “Apply”, PR “ Array Parameter TIME” % 70 BAI “File” TFHEH, HE
Hdy N PSRRI “Quit” JR[FIF “Array Parameters” & [ o

(7) Hiikd “Array Parameters” & (1) “ACCY”, #AJ5 i “Edit...” #%4, 3
H “Array Parameter ACCY” % 11 (UL 6-25). 7F “Array Parameter ACCY” % 125 N 7Y
PN ITHERIRIEN “9.87, “9.87, HpilVER: XHIAMLE “9.87, MiARE “—9.87. K
BN A R E R R, BIWE Y Bl ), (HIHS “9.87 AR IEMIN.

(8) Hiiti “Array Parameter ACCY” & HZC LA “File” Thisgm, P FHsgs
B “Apply”, FEUEATT “Array Parameter ACCY” % L LA “File” Fhisss,
B ol N o ) “Quit” 3R (A3 “ Array Parameters” % .

(9) i “Array Parameters” & 117 “Close” &4 <ML E H .

IR F I
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Array Parameter ACCY

File Edit Help

Page Increment Full Page ~ | View Plane |5 -4 -

Initial Constant

|Selected: NONE

]

1 |e.8

2 9.8

™ A7
Bk
L\ 45

6-25 “Array Parameter ACCY” %I

8. 4 Component

T O AT Y b, BT A ST R A LT SRS —> Component.

(1) #KIGEFE Utility Menu>Select>Entities..., #fi “Selec...” & H (WL 6-26). 7Ei%
&I — AN HERIE R “ Volumes”, 782 /N7 HEHRE R “By Num/Pick”, ik
“From Full” RijfJEAEHE, SRJGHF “OK” 44, #HH “Selectvol...” & (WK 6-27).

* pick " Unpick

% single ™ Box
" Polygenm  ( gircle

MSelec. .. % Llteem

Count. o

(oumes> ~| —

Minimam
«IBy NumfPick k4 Tolu Mo,
(¢ List of Items
-
Reselect (" Min, Max, Inc
" Also Select
™ Unselect “—
Sele All Invert s’ ’ . s’ lli
Sele None| Sele Belo Apply
_CO> | Apply reser | cancer
Plot Replot
Cancel|  Help Pick ALL Help
6-26 “Selec...” %L1 & 6-27 “Selectvol...” %L1

(2) kbR, AR5 s “OK” %4,

(3) MKIRIEFE Utility Menu>Entities..., 3 “Selec...” & (WK 6-28). fFiZ%E L)
FHADNITHEFR LR “Nodes”, #EH —/NITHEHPIEFE “Attached to”, FHIEH “Volumes, all”
AT FAGEHE, AR5 il “OK” %4

(4) HURIEF: Utility Menu>Comp/Assembly>Create Component..., # i “Create Com-
ponent” %I (WL 6-29)., fF “Component name” J5 7 HEF i N\ “ABC”, 7F “Entity
Component is made of” J5 {7 HEH LS “Nodes”, R)5 .t “OK” #4411,

(5) MKIKIEF Utility Menu>Select>Everything.

9. hEfnET
(1) HIKIEFE Main Menu>Preprocessor>LS-DYNA Options>Loading Options>Specify Loads,
#iH “Specify Loads for LS-DYNA Explicit” % H (W& 6-30).

mﬁﬂﬁl
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" Elements

" Keypoints
" Lines, all
" Lines, interior
" Areas, all

" Areas, interior

¥ Yolumes, all

" Volumes, interior

% From Full
" Reselect
" Also Select
" Unselect

M Create Component

[CH] Create Component
Sele All Invert Cname  Component name @ ‘
w 4 Entity Component is made of ‘@ e
0K | _Apply
Plot_| Replot CE D aply | Cancel | Help |
Cancel Help
6-28 “Selec...” &I 6-29 “Create Component” % Il
M Specify Loads for LS-DYNA Explicit
[EDLOAD]  Loading Options for LS-DYNA Explicit 1=
Load Options Add Loads = =

Load Labels

Coordinate system/Surface Eey

Component name or PART number: ‘ -
Parameter name for time values: ‘m -

Parameter name for data values: @

Analysis type for load curves:

& Transient only

" Dynamic relax
& 6-30 “Specify Loads for LS-DYNA Explicit” % [l

(2) fEiZ% 11 “Load Labels” J5 1 /7HEHEFE “ACLY”, {F “Component name or PART
number: 7 J5iEFE “ABC”, {f “Parameter name for time values:” J5i&# “TIME”, 7
“Parameter name for data values:” JGi&E# “ACCY”, RJFHidi “OK” #%4l. KIEH A
WO AT S AT (LB 6-31).

10. HiHEH

(1) HKRIEF Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5
“Solution Time for LS-DYNA Explicit” % 11 (WL 6-32).

(2) 7 “Solution Time for LS-DYNA Explicit” % 17 “[TIME] Terminate at Time:” &
T HER N “0.037, KRG H X E K “OK” 424,
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Kl 6-31 ARSI o H 33T M 4

MSolution Time for LS-DYNA Explicit

Solution Termination Time

[TINE] Terminate at Time: l:l
)4 Apply ‘ Cancel ‘ Help

¥ 6-32  “Solution Time for LS-DYNA Explicit” %

(3) MK IIEF Main Menu>Preprocessor>Solution>Output Controls>Output File Types,
i “Specify Output File Types for LS-D...” % 11 (W& 6-33),

W Specify Output File Types for LS-D...

[EDOPT] Specify output type for LS-DYNA

File options dd -

Produce output for... BNSTS -
[0]:4 | Apply ‘ Cancel | Help ‘

6-33  “Specify Output File Types for LS-D...” & 1

(4) 7f “Specify Output File Types for LS-D...” % 1+ “File options” J& [ 7 HE H 1% £
“Add”, f& “Produce output for...” J5M7HEF LR “LS-DYNA”, ARJ5 i s L)
“OK” #%#.

(5) #KKiLFE Main Menu>Preprocessor>Solution>Output Controls>File Output Freqg>Number
of Steps, i “Specify File Output Frequency” %11 (JL&] 6-34),

(6) 7f “Specify File Output Frequency” %I+ “[EDRST] Specify Results File Output
Interval:” J )7 HEHP SN “407, ¢ “[EDHTIME] Specify Time-History Output Interval:” J&5
IJTREH I 10007, SR 5% E H R “OK” 4.

IR F I
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M Specify File Output Frequency

[EDRST] Specify Results File Qutput Interval:
Number of Qutput Steps

[EDHTTNE] Specify Time-History Output Interval :
Number of Output Steps 1000

[EDDIMP] Specify Restart Dump Output Interwval :

Number of Output Steps
0K Apply | Cancel | Help

I 6-34 “Specify File Output Frequency” %

1. HRK K X
(1) HIRIEHE Main Menu>Preprocessor>Solution>Write Jobname.k, it} “Input files to

be Written for LS-DYNA” % 1 (WK 6-35),

WM Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for L3-DYNA Solver

Write results files for... ANSYS =

Write input files to...

| Browse. .. ‘

(014 | Apply | Cancel ‘ Help

K 6-35 “Input files to be Written for LS-DYNA” % I
(2) £ “Input files to be Written for LS-DYNA” % [T+ “Write results files for...” 5[
JIHERIERE “LS-DYNA” (HuefiiZ iy HEJG MBI, — B KIEFE) . P “Write input files
to...” JGH) “Browse...” %4, 7H “Write input files to...” % I (WL.H 6-36).

Write input files to...

REED: [ drop hamer ~| &F Ev

HRIARTAY

@

TG W [ | gre |

EEER O [ow =] Bl

6-36 “Write input files to...” %

(3) 7r “Write input files to...” & HH “3CfF4 (ND: 7 JEHIJTFHER A “drop hammerk”,
SRIE R “ORAE” 1, JR[PIF] “Input files to be Written for LS-DYNA” %1 (WL 6-37).
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N Input files to be Written for LS-DYNA X

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... 1S-DYNA -

Write input files to... ‘drup hammer. k | Browse. .. ‘

(034 ‘ Apply ‘ Cancel ‘ Help
K 6-37 “Input files to be Written for LS-DYNA” % I

(4) i “Input files to be Written for LS-DYNA” % L) “OK” %4, ##H
“EDWRITE Command” % (L& 6-38).

(5) #iifi “EDWRITE Command” % A7 A1 [ X5 1A 1

(6) Fip RS B X5 R PR R AR S, # “Exit from ANSYS” %
(L&l 6-39),

INEDWRITE Command g|
File
|

s (INSYS GLOBAL STATUS seses

TITLE =

NUMBER OF ELEMENI TYPES - 2
24@4 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT MUMBER = 2404
2686 NODES CURRENTLY SELECTED. MAY NODE NUMBER = 2686
16 KEYPOINTS CURRENILY SELECTED. MAX HEYPOINT NUMBER = 16
24 LINES CURRENILY SELECTED. MAY LINE NUMBER — 24
1@ AREAS CURRENTLY SELECTED. MAX AREA NUMBER = 12
1 UOLUMES CURRENTLY SELECTED. MAX UOL. NUMBER = 2 - Exit from ANSTS -
* Save GeomtLoads
Write ANSYE database as an Explicit Dynamics input file: drop hammer.k © Save CeotldtSolu

- .
TRANSFER SOLID MODEL HOUMDARY CONDITIONS TO FINITE ELEMENT MODEL S Dy

CONSTRAINIS TRANSFERRED FROM LINES = 728 © Quit - No Save!
ok | Cancel | Help |
& 6-38 “EDWRITE Command” % [l & 6-39 “Exit from ANSYS” %

(7) % “Exit from ANSYS” % [t “Save Everything” B[ [ BAIEHE, TRt %
HH) “OK” 424,

6.6 /25

AFEFENG THE ANSYS LS-DYNA "I RIRI 53k AL AR & LP- AN i
I AR, IR AT LUK AR R R A D WA A AR BL A KR T S I . AR A
PRI, N2 42 B S R 3 5 L BB R RA AR BEREAT B o RIS WIAA B i BE 2
WA W] LRI, bodn, ARl vhag & 1 a8




Tl
(I&]y
iy
g#

A E RN A BB T8 (D G FRFEE S LM E R, FrLUG
JrE AN, (2) ARSI DU, BT RERT A TR (3) 4G
BOE T EIN A, HESE AT, (4) 4 THRm AR, W2 B =as n
A% . LS-DYNA PR E A 2D g rT DAMR L Hufid g L 3d 1)

) man

N FTEIFRE N ARk ISR A AR
N FTERHOEEFE
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71 ERHHMEHR

LS-DYNA 5 g FZI e s (1) nf LABERT 2 TR T, I HLUE REJ7 (8
o BRI AREETE S, (20 WILURETF S I b, ORI EBATIE e L R
JRHEAE . ERSARE S . B AL HR P I S AN E RS
O ORAT T 240 v S P55, N OREET R S vk S 3 %R 3 SO DU
G ETAL R e e

7.2 ERIFIMHSZE

LS-DYNA it 7 =Frf s i MpEpEsh. MUERZ), Caig). K
R TIREU T

THERR PR P CORRE v S5 I Al Al ) B AP T Cni 4 ) iy R
OO P ARG Ry v T ) 3y R S SIS, ml DU g o s R 2l i 0 TR 3l (R A 0
I CHHEARE RN, AN ZAE SUE TS50 5 8 88 Bl al Db R 5L
I ) o ] 5L R B R 2 WA P K S 1

ANTUEE R R DLSE I LA T g HOBT R SR AR 28 1IN R) Clnnc 0 BARITBEE (1 v S5 1)
AN« EH R SRR H SOOI TR T R i R A R AR
TF1 ) B 0 ot R 2%, JE ey 2 AR m it T (R0 ) TR B T DA — 28 o R IE A BEE .
BRLICAN Part, JEASTEAREAL NI SERIAREAL AR 4%,

SEAT IR BIAEAE 7 206 GBSO ORI B 2, Widéon Part s fih 5% .

7.3 EBEHITHEFE

FEXS K SCHFIEAT VR I3 A3 A BE T8 0 75 22 22 /D I R) A B 58 OB THEL . A mT LA
HEATW R EAE . 76 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [
(B 7-1) T A k 3, FFFFERNT k SCPF-EAT V. B 7-2 O o k ST S R )
W Sefi sl — s I ifE B B 7-2 EIECE AT WoRIE RN “6992 t 2.2499
E-03 dt 2.48E-07 write d3plot file”, L1 “t 2.2499E-03” 7R 241 V2 52 J R EL 452 1 1)
oy “2.2499” ms, “dt 2.48E-07” FrsMFr RN A 24.8ps, “write d3plot file” &
N TS R . SRR “Cul+C” BB B “Cerl” B, TR — MR LW
“CT g, SRIGEAFE “Ctrl” g, 7-2 5 —4TE R “.enter sense switch:”, FAEH HFEH
TG ANTERIN “sw2”, RIEIERAEEE . BoR k SO EE R I O A s I SRR N (R AR
FEH (WE 7-3), 7-3 G W4T, “estimated total clock time” 3¢ i B3N 44 KMk
T BLIF ] “estimated clock time to complete” 7R 58 M43 V15508 75 B2 1K) RME IS 1A) o ¥
& VLB v S A S AN, SERR AL R IR A] e AN

IR F I
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: i PDL Product Launcher [Profile: *%* La...

File Profiles Options Tools Links Help

——Analysis Type
Simulation Environment: *! Typical LS-DYMNA Analysis
. [C5-DYNa Sotver B4 1 Implicit to-Explicit Sequential Solution
Simple Restart Analysis
License: e V_
|ANSYS LS OvHA |g ! Small Restart Analysis
) Full Restant Analysis

Custornizations f
Preferences

Working Directory: |d:1\it\ | Browse...
Keyward Input File: |D:1Iiti1drop hammer.k | Browse... Edit
| | Browse...

| Run | Cancel Run ‘ Product Help

& 7-1 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [

1 t 6.60ABE+BB dt 4.84E-87 flush iso huffers 8611713 15:56:18)
1 t 0.60BABE+BB dt 4.84E-87 write d3plot file 8611713 15:56:18)
cpu time per zone cycle............ B nanoseconds
average cpu time per zone cycle.... B nanoseconds
average clock time per =zone cycle.. 2949 nanoseconds
estimated total cpu time = B sec ¢ B hrs B mins>
estimated cpu time to complete = B sec ¢ B hrs B mins>
estimated total clock time = 439 szec B hrs 7 minsd>
estimated clock time to complete = 439 sec B hrs 7 mins)
1656 t 7.4976E-84 dt 3.9BE-87 urite d3plot file 8611713 15:56:12
4123 t 1.4998E-83 dt 2.67E-87 urite d3plot file 8611713 15:56:16
5008 t 1.7330E-A3 dt 2.66E-@7 flush ir‘o buffers B6-11.-13 15:56:17|
6992 t 2.2499E-83 dt 2.48E-B7 urite d3plot file 8611713 15:56:21

.enter sense switchisuw2

K 7-2 SR EE R E
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BTE

E B 3
= D:\Program Files\AN
kinetic energy.....ccceccacnnan- 2.58768E+A2
internal energy. .. ..o ianannn 1.32632E+82
spring and damper energy....... 1.80AABE-28
hourglass energy ......c.cceeean 2 .@1280E+A8
system damping energy.......... A.BAAAE +88
gliding interface energy....... 4.56834E+88
external work.................. 8. B0BABE +B8
eroded kinetic energy.......... 8. ABPAPE +88
eroded internal energy......... A.BAAAE +88
eroded hourglass energy........ 8. ABPAPE +88
total enePgY ... cceeeanncannan- 3.89973E+82
total energy ~ initial energy.. ?.99931E-81
energy ratio w/o eroded energy. 2.99931E-81
global x velocity....ooooauannn —1.35385E-83
global vy velocity.............. —-3.99316E+88
global =z velocity. ..o nnannan —1.56418E-83
cpu time per zone cycle............ 89818382 nanoseconds
average cpu time per zone cycle.... 11982 nanoseconds
average clock time per =zone cycle.. 11999 nanoseconds
estimated total cpu time = 3467 sec | A hrs 57 mins)
estimated cpu time to conmplete = 3248 zec | B hrz 54 mins)
estimated total clock time S 3471 sec ¢ @ hrs 57 mins?
estimated clock time to complete = 3244 zec | B hrz 54 mins)

K 7-3 BoRibEE R E N

74 SERIHIHE

BHPATE RS, TEAEBIA. W TAREBSE, nf LA R TS E G 35
o TS R B SO B E TV .

MEHEN TR O k SRR 5, MRS ASEH—AEBES . ZERES)
SCARAE T VSN ZI A A OE R, N IRE B FF 2 2 %S (75 2Kt
TR o SO SRS RS R R B S R o % EE B S AR “d3dump”
(Al fE/E “d3dump01” B “d3dump02” %5, WAEHLTTE ). “d3dump” J& I ECFBOK, &
INZ A B SO S . AP RS 2 AN E R B AT

R AR W AT LS E R 3. e, 5N E 8 SO R R R B,
W A IS BRSSO (B — BN RS — AN RSSO, BABT IS AR B L o
FE. fEFE k SO R, A “Cl+C i, ARERIN “sw3” (LI 7-4 B 51T,
PR, PR S H—A “d3dump” SO, RERSHATRIRIEE: /& k XA
R, R “Cul+C” B, RN “swl”, B, EREEESE A “d3dump”
A, ARJEIR

AW 77 B — B AR A3 S tH—A “d3dump” SO, 33X 2 R B A8 4y SUA Y
B EARE K OLREZRJLNHD, — B BB H kv BE M LI AR5, IR IR 2R 1R 2 1)
[#] . A LLAE ANSYS LS-DYNA Aiderp % % 3, $447 Main Menu> Solution> Output
Controls> Number of Steps, ##i} “Specify File Output Frequency” % [ (WL 7-5). {fFi%%
1Hp “Specify Restart Dump Output Interval: ” J5 I 7 HEH AN “57, RjaHd “OK” %
o XA “57 FRRRKIEANTHE I REE 00 5 B, B — BN TR B 3 A — A E 5 3)
A
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BRENTRTE
= D:\Program Files\A
16394 t 4.4999E-83 dt 2.23E-A7 write d3plot file B6/11-13 16:P0:12
20088 t 5.2455E-83 dt 1.97E-@7 flush iso buffers B6-11-13 16:PA:18|
28023 t 5.25ARE-A3 dt 1.97E-A7 write d3plot file B6-11+13 16:PA:18|
23816 t 5.9999E-B3 dt 2.61E-87 urite d3plot file 861113 16:80:25
25680 t 6.2386E-B3 dt 2.01E-87 flush is/o huffers 861113 16:88:27
27568 t 6.758BE-B3 dt 1.98E-87 uwrite d3plot file 861113 16:808:32
38608 t 7.2295E-83 dt 1.97E-87 flush i/o huffers 861113 16:868:37
31374 t 7.5888E-83 dt 1.97E-87 write d3plot file 861113 16:80:3%
35000 t B.2132E-03 dt 1.97E-87 flush i‘o bhuffers B6-/11-13 16:-00:46|
35187 t B.258BE-82 dt 1.97E-B@7 write d3iplot file B6/11-13 16:00:47|
.enter sense switch:su3

7-4 BRI RN E D

M Specify File Output Frequency

[EDRST] Specify Results File Output Interval:
Number of Output Steps

[EDHTINE] Specify Time-History Output Interval:

Humber of Output Steps 1000

[EDDIMP] Specify Restart Dump Output Interval:

Number of Qutput Steps
0K Apply | Cancel | Help

i 7-5 “Specify File Output Frequency” % H

7.5 kXXHRIE

k SCAEH S TR BT (5 R, VSRR LT BN k SOk k SCfERT BUAAE
HARBIEATIF, AEER k SCMFE, A T DU s SO, g o RHE . WI4G
FAE WRSEERE . B, VSRS B SUEM k SO L . ERIAR TR k
A, i 7-6 Fis o

B drop hammer. k — i2ZE 4

3P E) REE Ao EFW BB

*KEYWORD ~

*TITLE

$
*DATABASE_FORHAT
[i}

$
$
$ NODE DEFINITIONS $
$
*HODE
1-2. -02-1. -83-2. -82 8 ]
2-2. -82-1.61 -81-2. -82 8 [
3-2.006000H00E-02-3.941176471E-03-2 . 60AAO0AAOE - 02 ] 8
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7-6 h, “*” RIJGHIMFEE (0 “*NODE”) Fhy ey, MMy A —En
it (Flln, “*NODE” X T &A1 A ifs B, Wy sk AskRas). “§7 Ja i i m Ak
BEAEH, Sﬁﬁﬁ&ﬁ%ﬂmc WA, k SRR AR, ARebifE 2 h—47 (R
1T) B— A2, FIAH k SCHERBESE. B 7-7 1 “*SECTION_SHELL” G
¥, EJH:EPIZ%%?—_%TﬁE‘J M “17 FoR Part (7S, BEHBIECE IBUE CRooiyf
AR R “0.100E-027), 41 7-8 i, B FIAMREAEMCK “0.200E-027, ARJE 1R
A7 3CF o IEFE R 7 (T HAZ 250 T AR FR A 5

B T b e S b A b T R T
3 SECTION DEFINITIONS 4

*SECTION_SHELL

1 L] A_BRG0 _ﬂ B.B B_ﬂ ﬂ
_100E-02 ©_100E-02 0.108E-02 0.1680E-0 .80
*SECTION

I
2 1

4

K 7-7 & SCPF, HIARIIARGE IS

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
SECTION DEFINITIONS

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

*SECTION_SHELL
5.0 8.0 0.8 0
200E-02 0.200E-02 0.200E-02 8.2680E-02°> 0.00
*SECTION SUCTD
2 1
$

Kl 7-8 k30t BEURIR TR
w79 o, “*MAT_PLASTIC_KINEMATIC” KT LT MR RTE GZORHEY
AU AR R AR AR, 30 T OG5 ] FLABRI N (AT RED o 1208 7
BN 17 FoR Part IPS H ANEUT “0.780E+047 DY MPRNE I, A =AM
“0.200E+12” g (A dE . &l 7-10 o, mT LA (I8 5 Part] fA % EANAS [GRLR . FAlh
1 HAR S U 25 LS-DYNA (1) k SCPE &5 F il

§
*MAT_PLASTIC f
108, ?BUE+[1!I I] 200E+1 0.300000 9_200E+09 0.200E+09 1.689
d.088 9.40 oo

B 7-9 k SCIF, AA6 R BEANA RO

*MAT_PLASTIC_KINEHATIC

1<H.500E+084 B.1880E+1 B.300000 O.200E+09 O.200E+09 1.688
a.08 860 g_60

B 7-10  k SCPF, B0 8 FERT IR AR R

I 7-11 %, “*INITIAL_VELOCITY” 3655 T3t XBURIAIAEE . 1 7-11 %5
Part2 H} Y 7 FGRIHEIE Sy =57, W 7-12 B, WTBLKR Y O MRS “-8”,

*INITIAL_VELOCITY

D ] ]
6.08 0.00 0.00 6.08 8.0

B 7-11 k SCfF, IR )8

IR F I
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*INITIAL_VELOCITY
2 [} 8
.80 <"F.BH> LT 8.00 0.00 008

B 7-12 k 3CfE, ABMUS AT E
T PA— AN R A O A A e, X R 7-13 PRSI 2 [0 10
NERFR AR B “—8.007 Rl LUSHEH A A 4 B W HMTIAL & . —H. “~8.00” &
HOX PSRt i AE T R CE R, HAR A A B L REVA e — e IVl CRAR L k SCfF
KEEFTFH o

*INITIAL_VELOCITY

v.00 | -s.u0 8.08 10-00 |ﬂ-ﬂﬂ |u.uu

Kl 7-13  k SCEFRAE ORI

7.6 HENERI

N A A E S B EEAE vk, E BT T “14.00 ANSYS Mechanical APDL Product
Launcher [Profile:***La...” %11 (JL& 7-14), 7E% 1 “Simulation Environment: ” | [f] )
JIHEHIESE “LS-DYNA Solver”, 7 “License:” I/ HEH LS “ANSYS LS-DYNA”,
SRJE Rl DL &R JE 37 5K

M14.0: ANSYS Mcchanical APDL Product Launcher [Profile: ##* La... [o|[1[%

File Profiles Options Tools Links Help

e Th

Type
Simulation Environment: - Typical L5-DYMNA Analysis
[Ls-DvNa satver | ~| ) Implicitto-Explicit Sequential Salutian
o Simple Restart Analysis
License: © e ki
|ANBYB L5-D¥MA ‘g ) 8mall Restart Analysis
) Full Restart Analysis

[ customization; |
Freferences

wiorking Directory. i1 I || Browse..
[ ‘| Browse... H

Restart Dump File: [d3dump01 \ | Browse..

‘ Run ‘ Cancel Run | Froduct Help

€ 7-14 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

IR F I
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ST A E RS, FTE4kEEYET “14.0: ANSYS Mechanical APDL Product Launcher
[Profile:***La...” % 1 “Analysis Type” —#4:H “Simple Restart Analysis” i [fil ff) ¥ 1%
HE, FE “Working Directory: ” JGJHEFF $H TAE H 3¢, #i)51F “Restart Dump File” 5
(7 AE R A N B R B S0, AR5 il “RUN” 4444

TN E RS, TRE4REEVET “14.0: ANSYS Mechanical APDL Product Launcher
[Profile:***La...” % “Analysis Type” —#:rf “Small Restart Analysis” i i (K] BAI%HE,
HAE “Working Directory: ” Ja I 7 HEF R H TAEH %, #E7E “Keyword Input File: 7 J5 1)
JTRER AN (B BUS I k ST, d5e i fE “Restart Dump File” & ()75 HE S HAH Y. (1) F
Jash3CrE, ARG “RUN” 48,

MFRAeERS), TrE4kskp “14.0: ANSYS Mechanical APDL Product Launcher
[Profile:***La...” % 17 “Analysis Type” —#2H 1) “Full Restart Analysis” i [l [f) %A%
HE, HoA B E S5 /NYE S ) R EAH A

B R ERHBIRIER A

ASLHNEEZS TR B R A Tk, e T A E RS, Bk Soff. %
K EOEWH k 0, ISR AT S £l b R, NS —ANER S SO, A
AP i B S AREE LA oH 5, LB 58 TS R

% 28584 |—MTAE “Ch7\drop hammer one.db”
‘% #E2 L4 |—MTHFEHE “Ch7\drop hammer one.k”

Fedtd “Ch7” H M) “drop hammer one k” AR HIFITHHAL “D:\Ch7\drop hammer
one” H¥X T,

1. HE kXX

(D) & “FHE” Epdfgm “ANSYS 14.0”7 X432, HIL “Mechanical APDL Product
Launcher 14.0” E4r (WK 7-15), Hdi “Mechanical APDL Product Launcher 14.0” &#x,
F#H “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %1,

7.7 TIIEEH1

I M) ANSYS Client Licensing

H @ Acwa

i@ EEM

@ Fluid Dynamics

™ Help

™ Neshing

™ Utilities

e ANSYS Icepak 14.0

A Nechanical APDL (ANSYS) 14.0

* vy v v v v v

I Mechanical APOL Product Laumcher 14.0

. .
u UnlnStalllMechanical APDL Product Lau.n:heri

N Workbench 12.0

-vvvvvvv

7-15 “Mechanical APDL Product Launcher 14.0” K45

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+

IR F I
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“Simulation Environment: ” J5HE )5 13 . = A TE K 4R, &5 “LS-DYNA Solver”,

(3) #iil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“License: ” JyHEJa (B =FMIEE bR, &+ “ANSYS LS-DYNA”,

(4) % “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [
“Analysis Type” —#%H “Typical LS-DYNA Analysis” i [l [ FRIEHE

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Working Directory: ” JyHEH ! “D:\Ch7\drop hammer one” H k.

(6) 7 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+ [{]
“Keyword Input File: ” JjHEN £ H “D:\Ch7\drop hammer one” H sk f#] “drop hammer
one.k” fF.

(7) ¥ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+ [{]
“Run” 81, 3 Bon b B & 1 LK 7-16),

“ D:\Program Files\ANSYS

cpu time per zone cycle_.__.__....._.... B nanoseconds

average cpu time per =zone cycle.... A nanoseconds

average clock time per =zone cycle.. 3554 nanoseconds

estimated total cpu time = 1 sec ¢ B hrs @ mins)>

estimated cpu time to complete = B sec ¢ B hrs @ mins)>

estimated total clock time = 529 seec ¢ B hrs 8 mins)

estimated clock time to complete = 529 sec ( B hre 8 mins)
1656 t 7_.4989F-84 dt 3.91E-87 write d3plot file @6-11-13 16:12:15
4128 t 1.5000E-83 dc 2.68E-87 write d3plot file B6-11-13 16:12:19
5808 t 1.7344E-83 dt 2.66E-87 flush iso buffers 861113 16:12:28)
6984 t 2_2500E-83 dt 2_.49E-87 write d3plot file B6-11/13 16:12:24
10088 t 2.9872E-83 dt 2.42E-87 flush irso buffers 86,1113 16:12:29
18852 t 2.9998E-83 dt 2.42E-87 write diplot file 861113 16:12:29
13165 t 3.7498E-83 dt 2.48E-87 urite diplot file 86,1113 16:12:35

Kl 7-16 Boni A ISR

2. BEERHNH

(D) 3 k X EW B EAR, FH “Cul+C” 8, I B E SRR E D P
13 SWl 770

(2) B, SH—ANER3CF “d3dump01”, FHE5 90 k SCHEITHRE . i
R R RS ot E AR E D . DL ETS B E S 8) S3CAE D:\Ch7\drop hammer
one” HxH,

(3) A “LS-PREPOST” JGAbFRAR AT I OO 58 G v 57 85 K, WA By

3. ERN

(1) FTIF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 0.

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & HH
“Simulation Environment: ” J7#EJ5 {8 . =M EKFr, &+ “LS-DYNA Solver”,

IR F I
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(3) #iid; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
“License: ” JyHEJa B =B bR, &+ “ANSYS LS-DYNA”,

(4) % “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
“ Analysis Type” —#F%r “Simple Restart Analysis” i [fil [] HLIEAE o

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Working Directory: ” JyHEH k! “D:\Ch7\drop hammer one” F k.

(6) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Restart Dump File: 7 J7HEN$H “D:\Ch7\drop hammer one” HH [ “d3dump01”

(7) ¥ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 177 {]
“Run” #%4l, 5 Won it Bk BEm) a1 .

(8) —HERIHH LR, FH “LS-PREPOST” Jo ALBLEAFAT IR VRS R, WA
PG Do

7.8 TIiEXP 22—/ NEUEEHRVIRIER A

ASLBIGOR T N RS BRI BRI —A SR, Bk SCfF. TR
BRI & SOfb, BBISERIE USRI RS K SO, BV RE TS I (LA
VSR, TR A S U A k), R N TR R SR AT 035, 1
SIS

% #E L4 |—MHFHE “Ch7\drop hammer two.k”

ekt “Ch7” H3E ) “drop hammer two.k” SCHEHIETTHHL “D:\Ch7\drop hammer
two” Hix I

1. I8 kX

(1) 78 “HiR” kg m “ANSYS 14.07 CfFJ, HIL “Mechanical APDL Product

Launcher 14.07 E#¥r (WK 7-17), Hii “Mechanical APDL Product Launcher 14.0” KEl#x,
#H “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %I,

Y || M ANSYS Client Licensing

Y AGWA

I EEN

™ Fluid Dynamics

@ Help

I/ Meshing

I/ Utilities

o ANSYS Icepak 14.0

A Nechanical AFDL (ANSYS) 14.0

I\ Mechanical APDL Product Launcher 14.0

y v vy v v oy v ¥

o Uninm:allp‘l[echanical APDL Product Lau.nc:heri
N Workbench 14,0

7-17  “Mechanical APDL Product Launcher 14.0” [Kfx

(2) #iil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K
“Simulation Environment: ” J7HE 5 KB . = AT EbR, &P “LS-DYNA Solver”,

IR F I
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(3) #iil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K
“License: ” JyHEJa B =B bR, &+ “ANSYS LS-DYNA”,

(4) % “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
“ Analysis Type” —F2H1[f] “Typical LS-DYNA Analysis” i [ ] B 6 HE

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Working Directory: ” JyHEPN T “D:\Ch7\drop hammer two” H %,

(6) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Keyword Input File: ” J7HEN$H “D:\Ch7\drop hammer two” H g f#] “drop hammer
two.k” CfF.

(7) ¥ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+ [{]
“Run” #%Z4l, st Wonit S BEm e 1, ER5ER k ST A

(8) H “LS-PREPOST” J5AbB A M 45 R, R I B b (1) 3 5 i B ik % 7 45
Wo PR, FFZ KT I A

2. &8 k X

(1) HCEHASTIF “D:\Ch7\drop hammer two” H " [#) “drop hammer two.k” (1.

(2) 3] k AP Y “*CONTROL_TERMINATION” ( Hd SAS v 1) A i
2. K 7-18 Fran, k XA WoR WA BOE KSR Y €0.015 7 (& B
“0.150E-017), HIZEK TSN EE S “0.037, WIE 7-19 s Hiif#E 4> (“0.300E-017,
b PAR L IRIE 7-19 ProRiiig B, A A “07, WAL “07), RAFIFOCH] k
A

*CONTROL _TERMINATION
0  0.00000 0.00000 0.00000

$
B R
$ TIME HISTORY $

K 7-18  k 3CfF, HIERBE )

*CONTROL_TERHINATION
0 0.00000 0.00000 0.00000

B e A
$ TIME HISTORY $

Kl 7-19 k30, HBdoE rE

3. ERa

(1) #77F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %1,

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“Simulation Environment: ” J5HEJ5 B = M-, %EH “LS-DYNA Solver”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“License: ” JyHEJa MBI =B bR, LEH “ANSYS LS-DYNA”,

(4) ¥+ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“ Analysis Type” —#=H1f#) “Small Restart Analysis” i [ ff) HFLEAE

(5) #f “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 K]

ISNH I
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“Working Directory: ” JyHEN T “D:\Ch7\drop hammer two” H %,

(6) 7f “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & 091K
“Keyword Input File: ” J7HEN$H “D:\Ch7\drop hammer two” H g f#] “drop hammer
two.k” .

(7) 7£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & 0 H1/K)
“Restart Dump File: 7 J7HEN . “D:\Ch7\drop hammer two” HzxH ) “dump01” 4.
Hiidi “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K[ “Run”
e, PR R TR R .

(8) —HAFITHEEN, FH “LS-PREPOST” JaAb AT T IHEL IS R, WAL
I ELAE L o

7.9 TELH 3—EH k XHEBInEEE X

ASBEETS T & SCPHE ST BB 55 . ARG RS B R (A R L . AR
FOIRSE RANUGESE o JeE gl T NGRSO, Bk SCfF k SOPFP s TR R —
N BUSTE . DT s sg A E . JEPR BRI Part S04 “27, 7N Part 54
“17, BOR: RIS HER LB em/s, KT IBEIE O, 0.002m, KT K RN
2700kg/m’, {47 ks ICBR Bl 180Gpa, FFHHAE MR k U,

% #E L4 | —MTHALE “Ch7\drop hammer three.k”

Bt “Ch7” H3E T “drop hammer three.k” SCHREHIFHEAL “D:\Ch7\drop hammer
three” Hg o

1. BF Kk XHHRyED

(1) X7 LS-PREPOST JaAbFEEAFHI S EIAR (LI 7-20),
T EAE S m . ¥di “Background” FHsEH, FHdi “Plain”,
S AT IR S=wl SIS EEN

(2) Hiiy “LS-PREPOST” #AEFtifi /c LA “File” T 47k
L, PRk EUARTRIT “Open”, )i FH PR “LS-DYNA Keyword Kl 7-20 “LS-PREPOST”
File Ctrl+K” (WL 7-21). Bl bx

#LS-PrePost 3.2 (Beta) — 29Jun2011(16:05)-32bit
BN Misc. Toszsle

Backzround Applications Settings Help
Plot Ctrl+B
e Ctrl+k

Recent

Command File Ctrl+C
Save Post. db Fils
Save As U DS.' .

Project File Ctrl+]
Update Interface Force File
Print... ctrlsp | LGS File
Novie. .. ceriem | VDA File

Hastran File
Exit Ctrl+X Nastramtpch File
Save and Exit Leplot File

‘ Others

B 7-21 £ “LS-PREPOST” '3t k S0t

IR F I
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(3) BRJ54TTF “D:\Ch7\drop hammer three” H¢ F[) “drop hammer three.k” SCfF.
WEE O Bl k XA (LK 7-22), iR g, —ANNTHAR YA 5 H ) N

—BUTE

¥

kx
Bl 7-22 RS B T T
(4) nlel 7-23 Fros, 16 AR S A MUK “ SelPar”, 4kZE i “1 Part 1 for
Ma”, Cad D L BoR i B, ST Part 504 “17. 4REiHds “2 Part 2 for
Ma”, KBS R Bos sk, uii7s N Part 525 “27. 4&fi “Cul” B, JEH R4
B “1 Part 1 for Ma”, “2 Part 2 for Ma” —JfiEH, o B R R R T, IR
H “LS-PREPOST”,

Find Ident ASCII
Fcomp History Yiews
Appear Color Model

Group Blank SelPar

—_
12|3|4|5|5|7—|7D

— Part Selection
Md1 811 part 1 for M
2 Part or Ma

Shell
Salid

K 7-23  EETEE O h R BRI

2. &2 k X RIFEEY
(1) FCHEASTIF “D:\Ch7\drop hammer three” H>¢71(¢] “drop hammer three k” 31,
(2) #F] k T8 “*SECTION _SHELL”. & 7-24 fFizx, k Xihd ory)

IR F I
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BUEE AR FEJEE R “0.100E-02” (&R, MUK ET ). BLER 5 Bk
9 “0.200E-02” (WK 7-25). ¥ERE, fEBE k XN AEZ B8, sk, ool
RIS .

* LT

1 2 10800 5.8 a.e a.e a

<H_186E-02 0.180E-82 0_100E-82 B_100E-0 a.ea
*SECT T

Kl 7-24 Kk SCPE, AIARBOE IIBGEEE

*3ECTION_SHELL

5.8 8.8 8.8 5]
-2BBE-B2 0.208E-82 B.200E-82 08.200E- a.88

*! TTr

K] 7-25  k3CfF, EEHTROE AR TR
(3) 3| k TS “*MAT PLASTIC_KINEMATIC”, 1l 7-26 fiox, k S0
PR AHTRR BT I 0. 780E+047, HIAR B (b IGBLRE Dy “0.200E+127. SRAEHREAT KL
()25 B 55 b BCRSERE > TIESChy “0.270E+04” 1 “0.180E+12” (WL 7-27).

*MAT_PLASTIC_KINEMA
1CH.7B0E+84 B.200E+17> A.300000 0.200E+09 B.200E+09 .80
a.8a8 9. 60 7. 40

Kl 7-26 k3O, WA OE I S R IR R

*=MAT_PLASTIG_KINEMA
1<B.2768E+84 B.180E+120 l].3|l][1l]l]l] 0.280E+09 0.200E+09 1.060
a.88 a.88 .00

Bl 7-27 kSO, TOHTIOE K RS T
(4) #F k A SCHE T “*INITIAL_VELOCITY”. il 7-28 s, k R
Part2 (J&%E) BITIRMIAIAGE N “=5.007, IAGHIAEE S “-6.00” (WK 7-29), &
A7 TR k SO

oo L34 ra a0 oo Lo oo

*INITIAL_VELOCITY
2 a a

9.00 9.00 .00 8.00 .00
K] 7-28  k 3CHF, IR vEE AE R

*INITIAL_VELOCITY
2 a a

0.08 0.00 0.00 0.08 6.60

Bl 7-29 kS0, EBTROE AIEE

3. itHE k%

(1) #7JF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %1,

(2) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“Simulation Environment: ” J5#E 5 8. = MK bR, &+ “LS-DYNA Solver”,

(3) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+
“License: ” JyHEJa MBI = BRI bR, LE “ANSYS LS-DYNA”,

(4) ¥Ep “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [+

IR F I
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“ Analysis Type” —F2Hff] “Typical LS-DYNA Analsis” i [fil [] HLIEAE o

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Working Directory: ” JyHEHN ) “D:\Ch7\drop hammer three” Hxk.

(6) 7 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Keyword Input File: ” JyHEHN $H “D:\Ch7\drop hammer three” H &[] “drop hammer
three k” 3CfF. H#idi “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %
A “Run” #2480, 3l SoR v SO R & M.

(7) —HAESIEER, FH “LS-PREPOST” oAb 3T T HEL IS R, DL
P ELAE DL o

710 &

AT EEA YT LS-DYNA T H A S KIE T RERAET L, Lo k SCHFRE S iRt 5
BRI, SR AT WS — € I TS — AN s 3. A7 7T ERSISCHE R, BT
IR RS R T B T G 2 e O, A BT DY A KR T S ] A8
N 2GR k SO, DMERIT k SCPFJ7 (S oot S

IR F I



| Sﬂ)YNA AT iR g

E£8E F A i

ek SCHFRITESRLLLS, JRATTAS SR RE AT 45 R AR UBCO R K B . A 4
“LS-PREPOST” JrABEARF. A ATZ A AT LS (AR B LS-DYNA F&/7 I TH 54 RS0

N A “LS-PREPOST” #%zk3h & N & “LS-PREPOST” ¥ 44t H %
N A “LS-PREPOST” 2RIk N A “LS-PREPOST” % # 4 L +
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8.1 LS-PREPOST [F4bBikft

“LS-PREPOST” #fFi& % '1E% LS-DYNA 51—k 5 b # k. “LS-PREPOST”
AR DIReC A, AEH T A T R SLA I, RN . AR S K. Al T B
R Z AT 5. BT Part [RAHSCME B CHIRf . AR, . (F8), aifd3lne
. I EE R 78 “LS-PREPOST” o, #AE# nl LAXT RS T 9w, 83 T A OCH)
BE SCfF . AT ITA fE AL EE B2 4E LS-PREPOST3.2 H 58 il o

8.2 ix{EFm|

K 8-1 s, “LS-PREPOST” #AESt L EAHE 6 7 I bii—1T 8 Nhks,;
SR E I E DB O BB D0 S PAT IR, Serh v 2 i T E R 1
TR FHAE PR AR T Bk & FIUIRESES, B LB R &R R E B e
A BT RPN A R D Re et . AR SRR “LS-PREPOST” Hip s HIThag, H
A AT T4 WA 6 SE 45

#LS—PrePost 3.2 (Beta) - 29Jun2011(16:05) -32bit D:\Ch7\drop hammer one\d3plot =13
File Misc. Toggle Background

Applications Settings Help

LS DYNAuserlnput Follow | Splitw | Particle

T"“e_ -

off | Tims | Triad | Beolr |unade| Frin | 1sos | Lcon | Acen | zin | +10 | Rx |Deon |EEEHd Top | Front | Right | Redw | Home

Hide | Shad | view | wire | Feat | Edge | Grid | Mesh | shin | Peen [ zout | 7 [ cp | an [[FEE ottm| Back | Left [ anim [Reset

Dutput Trace XYPlot

Anno Light FLD

SPlane Setting State

Range Yector Measur

Find Ident ASCIT
Fcomp | History | Views
Appear | Color Model

Group | Blank SelPar
1 2z|3|4|s5|6|7|D

ks

[CJenc First |1 h.ast |42 |ln|: ‘1 |Lnop SF | ‘ Time |'] |
—|<«/m|p o[+ |n]|r" sacelt |

J > Dlev Done
> |Finished reading model -~ |
Need model data to operate command v

K 8-1 “LS-PREPOST” #:{ESLTH

IR F I
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8.3 kXHHIZA

FEIT Ik SCPF 2R 4 56 %0 k SO IO BE AT — AN KM 7. L “Ls-
PREPOST” #AF R LUIJG A A &k SCPEAR AR, (HAAZRE G k S0fF. @A k IR
JREIE s bR/ iy “LS-PREPOST” #AF Jt il /e _EAIALIN “File” (MK 8-2), Kt
JebrARI “Open”, A #idi “LS-DYNA Keyword File Ctrl+K”, fJm #REAHN K k SCHF,
FTIFRIT]

EHLS—PrePost 3.2 (Beta) — 29Jun2011 (16:(

Misc. Toggle Backzground Applications Settings H

LE-DYNA Binary Flot Ctrl+E
Import U LS-DYNA Eeyword File Ctrl+E
Recent Y Time History File
Save R Command File Ctrl+C
Save As R Post.db File

Project File Cirl+]
Update Interface Force File
Print... Corttp | L6BS File
Movie. .. Ctrl+l U e
Nagtran File
Exit Ctrltd Mastrantpch File
Save and Exit Leplot File
Others e

8-2 Tk AT

8.4 BSANRAEXH

fF “LS-PREPOST” #AF SN G Ab BRSO (RS RICHE) 77008 F bR A B o
ii “LS-PREPOST ” #{E Jtifii /2 L kb () “File”, K e Ar 481 “Open”, R J5 # il
“Binary Plot Ctrl+B”, f/mikSIAIN 1K) “d3plot” SCAFHTIFRIA . VERE: JakbBcpEnrfe
IRZAS, 4 “d3plot01”, “d3plot02”. “d3pot03” 4%, X B FHEFIFHIE “d3plot”. 24 k
SCAF TR E B AT AR A I, ) DL O AT 10 5 AL B S o SR i AN A
AFGI TS RS 5 Ui o B8 RSO e R — AN R, 5 WS A v 585 R A I
Al g LR EL -

8.5 flINKE

£ “LS-PREPOST” FH & JSC{ Sl n] LIRS AT A5 S MM AL IR 25 B o T ] # A
I RS Dfie: Wil 8-3 Fizn, “Last” JIHIMK “42” FonahmitiAT 42 Wi; 9k
A M SR =SB s FE s PR O s AR e “+7 5, W3h
et 9 T 1) AT LA Sl AN B 34 Sl R FR TSGR s Time” Oy 4 iy 21 i i
THIR, R (R TSRS T State#t” 273 =4 iy 20 1 ] [0S S FRTEEL

IR F I
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BRTHTRIGE @
First 1 Last 42 Inc |1 [“]Loop SF Time |0
—‘ - [ | ‘ > 4 | + ‘ 1 © states |1
L b= _ pone |

Kl 8-3 PRI T 2%

8.6 1155k

“LS-PREPOST” ] LIKs B il A7 Ky B ARATCSC A Cln avi A SRS o ARATFS))
) PR3 A R R bR e B P R R A I “File”, AESR 1 f S i i
“Movie...”, 5t “Movie Dialog” %I (W& 8-4), fF “Format: ” J& %4 ARSI,
16 “Size” Ja GBI KN, 76 “Frames/sec” J5 B E RN E, & “Pathname:”
T 0 O AE R R AR LA H %, “File Name: ” N5 M SO/ 4, SR G i
“Start” $EH T Uf 55 H A o

Movie Dialog B|

Format: [AVI/RLE _~ |Repeat: |1 =

Size: |NTSC (640x480) ~ | [ Use Playback File
(wxH): |640x480 Frames/sec: 7

Pathname: Browse

I‘D:\Iiti\

File Name:

I‘image_l

(0.5-2.0)dark-light:

\1.0

Start Cancel

Size of the movie window

I 8-4 “Movie Dialog” % I

8.7 EREZMER

7 “LS-PREPOST” Ffvn] LAy (S b 5 5 & b 4y B £ B Ik 1) A2 AL 1) 4l . “ History ” (L
Kl 8-5) ILAAF T Al FIC. Part FIEEANBIRKAISCE B “ASCII” W] LRI ). ¥
TAESE(E B . “SelPar” nJ DLl HL i /R o4 Part, “Trace” nJ LLIE /<15 51012 sh 1L 0E .
“Fcomp” W] LLEFE &AM =Bl e AR R AR N WA T o i s 491)

IR F I
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Follow Splitw Particle
Output X¥Plot
Anno Light FLD

SPlane Setting State

Range Yector Measur
Find Ident

< FcomE) @st_mp Yiews

Appear Color Model
Group Blank

8-5 HHIRILhRESC R

8.8 ElR4iE

“LS-PREPOST” nJ LU H& I 45 A5 BEAT I R g fi s ab 2. il 8-6 Jiraw,
i “Title” nJ LAXE P 2 1) A8 bl B P R A b B W 305 iy “Scale” wf DL 2 AA bR 1)
BoRYEH ki “Oper” W LLSZIURT 4R A= A0 B, anfn. . e By oy B
S EFE “Invert” nJ LU R EIFRIE St

LiPlotWindow—1

1 LS-DYNA user input
Part No:
A A A
0 A2
2 -
=}
= L
s
> 2
=]
(=]
m
z
2 3
=) [A7
=
-
4
-5 1
0 0.005 0.01 0.015 0.02 0.025 0.03
Time
SRS ‘ ‘ ‘ Atte ‘ Filter ‘ Print ‘ Save ‘ Load | | Hide: | Close Quit
. of = T
s Plok Title (LS-DYNA user input [Procsss ET-plot_dataf) M Minorgri
ick
| 5 3 ™I Tic
2 Al |lx-asis Label: ¥-Axis Label:
L= lTimE HV—RigidHndyVeln(ily ‘
!
o [IModify Curve Legend Legend Title:
Del
E } ‘ ‘Parth: ‘ nvert
[IMaxgrap
Show All ‘ Show Select ‘ Redraw | Apply | Reset ‘ Done [IMinmax

8-6 PlotWindow-1, K44

8.9 Hth EE

WEREHN, BAEN AT LS-DYNA REfF MR 55 R, DU bt .
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FIH “LS-PREPOST” wf LAJ7 {fh S th §cdis o Wl 8-7 From, HEsR T i v i 4 (04 1 5
U5 (%0 S O 0 L B D28 1) o MLl s T 0 “Save” (% “Save”
fiF “Load” &5 “Print” Z[a]), AN K B EEIT. (£ “Path: 7 J5 (K5 HE A Kb
SCHR A7 B s, 76 “Filename: 7 i 0 5 HE b5 _E B SCHFIO SCIF 4 X BLI4
“Velocity "), SRIFHEHIEMING “2” CGEHUR, BN RARE , K <27 B0
MI%FR, LI 8-7 A7 LA IS0 ), SR MLt T I “Save” HRHIA L HOHE SIS

HiPlotWindow—1

1 _LS-DYNA user input
L Part No:
0 A A A
oo @
ER
K
= /
= 2
2
= 3
5 o
=4
- 4
_5 1
0 0.005 0.01 0.015 0.02 0.025 0.03
Time
SRS | Title | Scale | Attr | Filter | Print Load | Oper | Hide | Close | Quit
Mo. of Curves =1 -
Total selected = 1 Output Type: Output Interval: (DM“W
[ Tick
All [ interpolate [ curve clip Erane
Rev Japts l:l Amin | | Amau| | [“ILegend
Clr [v] Autofit
—earn: (o D || D imetine
el
Filenamef]_velocity) ‘ Browse| Clinvert
DMaugrap
Show all ‘SthSelect Redraw |@ Reset | Done [CIMinmax

K87  SHHdE S
AR S TR B L S “velocity” $ORSCPE HRSEASTIE) . $TTFR I
PESRAERS 88 oo SUi, A0 USRS, A7 FUBCR 6 AR R
HE.

B velocity — A

THE RRE R0 HEW FEE
Curveplot A
LS-DYNA user input |
Time
Y-Rigid Body Velocity
Material Ho:
2 Hpts=42
*= Minual= -4.999923e+000 at time= 0.000000
* Haxval= 2.334024e-001 at time= a.e18008
0.0000000080e+A08 -4_9999232292¢+080
7.4985256651e-0864 -4 _58428144450+080
1.4908650877e-0803 -4_3879203796e+080
2.2498525213e-863 -4_111835002%92+080 —
2.9908251703e-803 -3.855354785%e+080
3.740006783%9e-803 -3.6521811485e+080
4_4900248348e-803 -3.4730889797e0+080
5.24005p5691e-803 -3.2898206711e2+080
5.0000808076e-803 -3.B675275326e+080
6.7498753779e-0803 -2.8410179615e+000
7.4998121709e-803 -2.6128723621e+000
8.2498397678e-003 -2.40805761147e+000
8.9999772608e-003 -2.2132010460e+000
9.7498949617e-003 -2.8342798233e+000
1.8499883349e-002 -1.8337947130e+000
1.1249815114e-002 -1.6220211983e+000
v

K 8-8  Hdm it
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BEEEEAE

APPIFOR T EF k SCHEP AR . e s T — g 51, Bk
Ao S BRI S — B A R B R . R R N FOUEE, BRI 2
(AT R R (PR o 55 DASEAN P B o U745 . EoR: 7 “LS-PREPOST” W&t g k A
HRR PRI B

% 245 S8 |—MTXE “Ch8\tubes one.db”
% #E L # | —MT R “Ch8\tubes one.k”

Bryesim “Ch8” H3E NI “tubes one.k” A #1854l “D:\Ch8\tubes one” H
X R

1. BAKkXH

(1) Xk “LS-PREPOST” #A-)azh ks (WKl 8-9), FTIF v
E (AT LS—FPreFo

(2) MR S A B AL “File” (LI 8-10), FRKEERE SO e
i “Open”, #RJ5H.d7 “LS-DYNA Keyword File Ctrl+K”, # )&k
“D:\Ch8\tubes one” H % T “tubes onek” . FIIFiZ /)5, 8-9 “LS-PREPOST”
SHACIRE Y WIREE: EiLN JE B Bl b

(3) KRB O L7 “Background” FHSEH, PRt “Plain” (WL 8-11), K&
Lo 8 A i (LA 8-12),

8.10 T2 1

in3Z

#MLS-PrePost 3.2 (Beta) — 29Jun2011 (16:0

Background Applications Settings H

L5-DYNA Binary Flot Ctrl+B

L LE-DYNA Eeyword File Cirl+E
Recent ' Tine History File
Save | Command File Cirl+C
,  FPost.db File 2 {(Beta) - 29]JunZ
Save As q .
Project File Ctrl+] Lo Arplications
Update Interface Force File Full (ESC To Return)
Frint... crlep | [0S File Fllzhm
Movie. .. ctrim | VDA File Fads
Nastran File i
Exit CtrlX | Nastramtpch File RS
Save and Exit Leplot File TriFade
Others U JPEG Image
K > P % Wz Ak =L > T
8-10 TN Kk AR i 8-11 KTy B2y I (i Jr ik

(4) i EIEE I FH “Top”. “Front”, “Right”. “Bottm”. “Back”. “Left” %4l
(LK 8-13), MAFM T MM ARIA,; iy “Reset” $&41, MR HEYINIRE (NIFTIF
k SCAFI ERAD

(5) St B “Cul” 8, LRFFAIR, FHEAE AR, RN R, XA
PLH A 3 BB & 1 AL

(6) St by “Cul” B, LRFFAIR, FHEAE AR, RN R, XA

L 3t e B 2 1 v R
IR F I
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Y

b x

K812 HRASK A

() SEHATBEAN LI “Curl” B, REFAE, LA ARG, RN AR, XA
DL EH 0 45 5 B R R

2. EEBRAMIFMAER

(1) B B A UK “SelPar” (L&l 8-14), SRJ5 4y 58 “1Part Ifor Ma”,

“2Part 2for Ma”. “3Part 3for Ma”., EEHE 0T E 0 EBR&A Part. i, B “2Part
2for Ma” J5, BB O Rt Part2, BRI K mitR (LK 8-15),

Appear Color Model

Group Blank SelPar

.
1 2[3[4]s]e[7]D

| 1 fo
2 Part 2fo
3 Part 3 fo

[~ Beam

v Shell
I~ Solid
Deon | piETE op | Front | Rigl Redw Homel I Tshell
al | eottm| Back | Left ] anim {Reset ) I~ Nbody
~— —— I” Mass
8-13 LI Jy L 4240 814 GRKI [0 %4 Part

Kl 8-15 [T I P A A

(2) ¥fE “Ctel” BEORFEA H BPRZC 8 7 ) 5 “ 1Part 1for Ma”, “2Part 2for Ma”.
“3Part 3for Ma”, [RINIEFFTA Part GEF AT RB ARG, BIEE D SR ITA R

R,

(3) R EDEE DRI “Mesh” #2411 CILIE 8-16), I 11 b s H AR £ 1o 4%
DL PRI “Mesh” F A BEGR R % o

IR F I
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Frin Isos Lcon | Acen 2in +10 Rx [Deon]m Top | Front | Right
Grid @ Shrn | Pcen | Zout i Clp All m Bottm | Back | Left

Bl 8-16 AR ) o A% el 715 20
(4) PR A A M “Measur” (LI 8-17), RJ51E “Item: ” J5 I J7HE P L +£
“Dist N2N”, 235 H Blbs e BB AEAE KB o D P 0 R rp i (T Do X R 2 1)
(o S e (U 8-18 Frw, fEdRAE S I by PRSP AT o, K 8-19).
Ly “Clear” %41 (LK 8-17) Wl LA ERIE 1Y 5o

SPlane Setting State |

Range Yector FEE‘“”ED

Find Ident ASCIT
Fcomp History Yiews
Appear Color Model
Group Blank selPar

12‘3|4|5|6|T|D

Measure

|;tem d

Cancel Pick

Reference Axes: Delete

Global
[JFrstate |1 % 1
— History
¥-length ES
2-length
length
change in x-length
change in y-length
change in z-length
change in length v
Plot ‘ New ‘ Padd ‘
Raise Pop Done
K817 WilETH P 8-18 Y ki [l F) i 2
" [measure dist N14325/0 N13711/0 ; fad
dx=-0.0958084 dy=-0.018 dz=0 dist=0.0974846 v

8-19  HRAFEAP R =PI Y K M8] fR




® LS-DYNA
BRTHTRFE @

(5) i AE R A M) “Measur” (UL 8-20), SRJGTE “Ttem:” Jo iy HEHH L FE
“Area”, HAEIET Part FUIHFIEHE, AR5 H bR 2o Bt (E7E EUE & b i 5 Bl —
T (DARIEF 7 IEA Part) o RASFEH SR 7 B A LK 8-21). FAHBIW#EAE, €
“Item: ” 573 % “Volume”, “Mass”, {A] LUAIIE J7 & AT &

SPlane Setting State |

Range Yector k Measur)

Find Ident ASCIT
Fcomp History Yiews
Appear Color Model
Group Blank SelPar

12|3|4|5|6|T|D
Measure

|;tem ~
[] Active Elements Only
()Element
@ art
Cal
measure area part 53/1; -
Reference Axes: Delete Area of Shell Mat #3 = 0.120019 v
Kl 8-20 T H Bl 8-21 AR s 5 (1T AR

8.11 IEXHI 2—INEELCEFETAE

ASLHIF R B LS-DYNA REfFITH AR Jesithasth 17— AgER e, [
k 3CfF. % k SRR S FRE . —BOSUR RO AL DL — 5 A i ol — BT i . %
R LU kU, R AR TSRS E B

‘% 2k 54 |—MITE A “Ch8\tubes two.db”
‘g #ELH | —MHLE “Ch8\tubes two.k”

Kt “Ch8” H NI “tubes two.k” AR HIZITHAEANLA “D:\Ch8\tubes two” H
KR

1. HE kXX

(1) #TJF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %1,

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“Simulation Environment: ” J7HEJ5 B = A, %EH “LS-DYNA Solver”,

(3) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“License: ” J7HEJ5 E . = MAIEKEIbR, & “ANSYS LS-DYNA”,

(4) ¥+ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1+
“Analysis Type” —#F4H “Typical LS-DYNA Analysis” i [H [ FLIEHE

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 {)
“Working Directory: ” JFHEN$kH “D:\Ch8\tubes two” H k.

(6) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 {)

IR F I
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“Keyword Input File: 7 J7HE £ “D:\Ch8\tubes two” H T “tubes two.k” L1
. SATEERTH

(1) AR ZE 8T LS-PREPOST #4111 A s bx (LK 8-22),
ST AR S

(2) FHBUbR A gl b AR ST 20 LA AR “File”, PRI 6ARTR )
“Open”, #RJ5#id7 “LS-DYNA Binary Plot Ctrl+B”, )5kt “D:\
Ch8\tubes two” FI3it R “d3plot” SCf. $1IF%3CHEIR, BIBE O
S WIREE i [ 8-22 LS-PREPOST

(3) BB E O EJ7 i “Background” FHz3g 4, Tk JA B s
“Plain”, B E DR S A6 (WK 8-23).

K 8-23  [AfA A&

3. EEMEMETKHE

P = B, e R b A B PR A OGAE R B & e (W R M R /s th ok, a4
(8 7 2 Bl e AN [ R e 78 s AE S5 R 3R 10D, AN TR AR SR AN [R) [ Y g Y

(1 il 8-24 Fraw, H bR e o B E S A MR “Feomp”, PRl “Stress”, 44X
Ja i “von mises stress”, f i FR i A T B A M IBCREL. BDR O oRs HAS [R) I
AR EN =B AL 75 E v IS NS = B Hs ) = BRI PE N AR 2 [ 4%

(2) {EZhE RO e “SelPar” (WL 8-25), FHiti “2Part 2for Ma”, KL [
o R N R RUAR N, ) = B 24T “Crl” SRR  [RIN B A —Jf kb 1K 8-25
Fif) “1Part 1for Ma”, “2Part 2for Ma”. “3Part 3for Ma”, I &I & 1 b o BT A TR
B R T H A R IR SR, A AR I

4. RENEFEIE

(1) Wi 8-26 ior, Hah#RfE A A MK “History”, RfFi%H “Nodal” Hif 1fi ) 1%
HE, PRk “Y-velocity”, #AJ5H] BUbRZe 870 7 8 i b s ili— 1 (R —AN9 05,
FIERN AL N R, nlHd “Clear” LG FRIET I a, ARJF FHIERILAAT SO, 3
4 “Plot” #4, #H “PlotWindow-1” %10 (W& 8-27),

mﬁﬂﬁl
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260 ABRTAHRTE

iHLS—PrePost 3.2 (Beta) — J-32bit D:\1iti\d3
File Misc. Toggle Background #Applications Settings Help
LS-DYNA user input Follow | Splitw | Particle
ime = Fri Level:
Time = 0.0012 . finge Levels Output Trace XYPlot
Contours of Effective Stress {v-m) 2.130e+08
max IP. value Anno Light FLD
min=1.4453e+06, at elems 18137 1.978e+08 S || e || e
max=2.12957¢+08, at elem# 19389 1.707 2+08
1 Range | Yector | Measur
1.495e+08
7 Find Ident ASCID
1.2842+08
T Fcomp History Yiews
1.072=+08
] Appear Color Model
B.605e+07
1 Group Blank SelPar

A50e+07
T 12‘3‘4|5|E‘7‘D
37907

— Fringe Componert
260407 ]

x-stress

y-stress
14458406 | (arreso) || ¥akress
Ndv Ky-stress
yz-stress

Result ZH-stress
plastic strain

Strain

Misc ol
2nd-prin dev stress
3rd-prin dev stress
Green | | Tresca (max shear s

Infin

1st-principal stress
Almans
Ird-pri
, SRate | [l maxinplane stress
) Residu min inplane stress
‘ FLD
Beam

[TitlE] Off Tims | Triad | Beolr |Unode | Frin Isos Lcon | Acen Zin +10 Rx Front | Right | Redw | Home CFD

Hide |5had Yiew | Wire Feat | Edge | Grid | Mesh | Shrn | Pcen | Zout i Clp Back | Left | Anim | Reset LSPLOT

User

(] First ‘1 ﬁa;t ‘12 'In( ‘l ‘Luup SF | ‘Time |ﬂ-ﬂﬂll‘1‘195 ‘

Forming
BRI CIRIFI TR
J L Clev pone Frin

Max hd

> Zoom 0505105, |
Select a fringe component
Kl 8-24  BEIN [ AAL ) 2
Follow Splitw Particle
Fringe Levels
Dutput Trace XYPlot
2.003e+08
Anno Light FLD
1.508e+08
SPlane Setting State
1.613e+08
N Range Yector Measur
1.417e+08
7 Find Ident ASCIT
1.222e+08
7 Fcomp History Yiews
1.027 e+08
'I Appear Color Model
8.323e+07
T Group Blank GEIPaD
6.372e+07 _

12|3|4|5|5|7|D
14226407

— Part Selection

Shell

Kl 8-25 #FH KA Part [ K
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Roa m 201
LoUoe+Is W
7 Range Yector Measur
1.412+08
T Find Ident ASCIT
1.215=+08
7 Fcomp ( History Yiews
1.01%=+08
'I Appear Color Model
8.219e+07
7 Group Blank selPar
a7

1 2 | 3 | 4 | 5 | 7] | T | D
— Titne History Results
) Global O Part
(+)Nodal ) () R-Nodal
) Element () Scalar
O Int Pt O ¥ol Fail

Sum Mats

¥-displacement ~
Z-displacement —
Resultant Displacement

= v
Resultant Yelocity
X-acceleration
Y-acceleration
2-acceleration

15

& | | &
+10 Rx [Deun]m Top | Front | Right | Redw | Home
5 Clp all Bottm | Back | Left | Anim | Reset
:ILoop SF | | Time [0.00199984 |
+ o statew /1|
—J_ L Llev Done New ‘ Padd |
L 0104700895,-0.04234150052,0.0301 7061949 % D || e

K 8-26  HEHXTT nift)Ig

(2) K] 8-27 Fonif £ R n DL LTk A us B H ) (Y J7la)) PR B B it ) 1 A2 4
. By “PlotWindow-1" % A5 A ) X5 56 L H 1.

LiPlotWindow—1

0 -S-DYNA user jnput
Node no.
g _A 13283
g 2
[
=
=
-3
\,_J-\\\/
4 L L . L
0 05 1 15 2
Time (E-03)
SRS | Title Scale Attr Filter Print Save Load Oper Hide Close Quit

8-27 “PlotWindow-1” %111, 18 Bifili) &) (25 4k

(3) Wik 8-28 fizn, HIRbRABERIFI T “History”, FR&EA “Part” [ [ 1) FIEAE,
ek “Part Kinetic Energy”, Hbr/cg i — FEIEE DS OrEgind
Ja, HihysArss, RonJiERET), RIGHd “Plot” #24, #H “PlotWindow-17 % K
(K 8-29),
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262 ERTHHRITE

min=3.54262e+06, at elem# 12832 LS Lo L Plane | Setting Tt
max=2.00164e+08, at elem# 2097 1.608e+08
T Range Yector Measur
1.412e+08
7 Find Ident ASCID
1.215e+08 _ - -
Fromp { History Yiews
1.019e+08
‘I Appear Color Maodel
8.219e+07
7 Group Blank SelPar

1 2|3|4)|5|6|7|D

— Time History Results

> Global

() Nodal () R-Nodal
) Blement O scalar
() Ink Pt ) %ol Fail

[]5um Mats

Part Internal Energy
Part Total Energy (k-+i}
X-Rigid Body Displacement

Budy Velacity

¥-Rigid Body Yelocity
Z-Rigid Body Yelocity
3

off Tims | Triad | Bcolr |Unode | Frin Isos | Lcon | Acen Zin +10 Rx m Top | Front | Right | Redw | Home

Hide | Shad | ¥iew | Wire Feat | Edge Grid | Mesh | Shrn | Pcen | Zout b cp All Bottm | Back Left | Anim | Reset
[Jeoc First |1 tast 12 fec 1L | HLoop sk | | Time [0.00199%84 |
—|«/m > o +]n] T
[Cev
= Done New | Padd
ident part 53,0 ; . _
& Shell Part #3 = Clear | Raise | Pop | Done

< 8-28  #LHY Part BN AEE

fiPlotWindow—1

10 LS-DYNA user input
Material No:
A | A A A
. B A3
f=]
z /
w 6
=
g /
g 4
£ 2
=
0
0 1 2 3 4 5 6

Time (E-03)
| Title ‘ Scale ‘ Attr ‘ Filter | Print | Save | Load | Oper ‘ Hide ‘ Close ‘ Quit

8-29 “PlotWindow-1” % [1, ik Part (K3 HERE N K484k

(4) & 8-29 KoRpik ) Part [KIBNREREIN T4 o FAHAL IR 48 AE nI DA HHC At it Fsf
() AR A A7 JEL

() WIE 8-30 i, FIRUGR/hE ptifESATIN “ASCI”, 4REEAFED “matsum*”
(& 8-30 i R “(1) matsum*”), Mk “Load” #4fl, Fepdiikrh “37, a5tk
“3-Hourglass Energy”, i/ fuidi “Plot” %4, 5ttt “PlotWindow-1" %1 (ML 8-31).

(6) [ 831 LA Part FIVDIRAEBAI RIS 1o FHARBLR 5 722 T LA B2 ER 2 ik
G R KH] “PlotWindow-17 % .
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#LS-PrePost 3.2 (Beta) — 29Jun2011(16:05)-32bit D:11iti\d3plot

File Misc. Tosgle Backsround Applications Settings Help

LS-DYNA user input Follow | sSplitw | Particle
ime = Fril Level:
Time = 0.0019998 finge Levels Output Trace X¥Plot
Contours of Effective Stress {v-m} 2.002e+08
max IP. value Anno Light FLD
min=354262e+06, at elems 12832 1.805e+08 T || e || e
max=2.00164e+08, at elem# 2097 1.6082+08
b Range | Yector | Measur
1.4122+08
h Find Ident ASCIT
1.2152+08
b Fcomp | History | Views
1.019e+08
I Appear Color Model
8.219e407 |
Group | Blank | SelPar
7 |

1 2|3 |4|5 6|7|D

r— &zl File Opertion ——
File ~
vl —

alstat
abstat B
Uload | o cforc

Raise | rwforc
Hout

Pop | elout
secforc

Done | deforc b/
s
Mkt Ict

1
F

0ff | Tims | Triad | beolr |unode | Frin | 1sos | Lcon | Acen | 2in | +10 | Ru [[Dcon | EEEEY Top | Front [ Right | Redw | Home H
Hide | Shad | View | wire | Feat | Edge | Grid | Mesh | Shrn | Pcen | zout | 4+ | cp | an Bottm Back | Left | Anim Resetm Total
=t

HicCsi

Multiple Select
1-Internal Energy
2K perg:
(1 3H |ass Ener:

— 26-Eroded KE
27-Total Internal Energy
28-Tokal Kinetir Frerav

Pl lect a valid t first ~ ,—l—‘;
ease select a valid companent firs 7“”1 Fress Ciel bey Eon

ascii matsum plot 3
Press Ctrl key for multiple selection |

8-30 $RHY Part [V IRGE

LiPlotWindow—1

0.2 LS-DYNA user input
Mat Id
A_A3
0.15 —
8 A
2 LA
w
1 0.1 A
173
O
®
30.05
) /
9 . . \ . .
0 1 2 3 4 5
Time (E-03)
SRS | Title Scale Attr Filter Print Save Load | Oper Hide Close Quit

8-31 “PlotWindow-1” % Il, ik Part (V0 HEREIN 7] (32 4L

f/ FLF - 4415 -

“ASCII” 5 “History” &) —225 R 43 & s (4e “Kinetic Energy”. “Y-
rigid Body Velocity” 4 ), i@ % “ASCI” W 3oy RAE R TR BAES (B f—
EARTIE) AT S ARG — R L ), XHFREN EH G206, M History 435
S5 F & e AR, 4% 3 History ¥ 28 69 RARFH K K IE n 4% = 18]
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LS-DYNA
ABRTAHRTE

5. EFET RBIEFHIT

(1) WK 8-32 fiiaw, M bn/Zctd s /E Ay L5 “Trace” $24, RE7EKIEH
o A 7 B 328 LA A, PSR T R S L, B S s T I % RIS B e
(LB 8-33),

Follow M Explod

Output Trace )Xyplut
Anno Elgﬁf FLD
SPlane | Setting State

Range Vector Measur

8-32  BREATT iNiE B L

of Effective Stress {v-m} 2.026e+08
value ’ N
7946 e+06, at elem# 14981 1.826e+08
2572e+08, at elem# 19057
1.625e+08
1.425e+08 _
1.225e+08 _

1.025e+08
8.246e+07
6.244e+07
4.242e+07
2.240e+07
2.37%e+06

K 8-33 ¥ A iEsh ik

(2) Wk 8-34 Frow, H b/ bt s B/ S A R 71 “Clear Trace” 241, 1%34E
] LA A BT A . BB AR Y S A A L, TR 1 Bl R T

Starting State: 1 1

WrCur |WrTrace| WrBPM |

=
L Clear Tracq Done |

&l 8-34 I RR ALY A

8.12 &

AKFENHT “LS-PREPOST” J5 b FRE A ()8 F Thie Mg AE Tk . FIZR AT LA A
LS-DYNA FFH k ORI L et . 78 “LS-PREPOST” wha] LUK I = B K sh ), W]
DLSEES PR B (508, nT CAE E BRI n] DA B I SR A S H s Sk

IR F I



| Sﬂ)&lNA BRTHHFRIFE

FoE ZE5LMIA

ARG PTG AEBX PSS, AR R 4 H] LS-DYNA ZEAT 05 20 #r
MIREASIR o A T2 TR L Qo] S I P 32 B0 Je B S AT A7 2 g e 1, it o AN AE
T GHA TR A D IR 5 SEbr TRAHEL, ARhay B T R e, (X H
A S BB ARSI . BN AT (ST ORI IR A o A 3 SR A7) 2% 2 1
SR REA AT AL B R, AR BACER . B AT DA ELZR ISR 10 e gEa s, R
HEG I T VR R IR

OET T

N AR G FR ALK N EEH
N APARA G E BRI




® | S-DYNA

266 BRTANTRITE @

9.1 LZREXRM 1—RARELH

ARSI A, A PSR S 260 P SR T MR B L A
T A RO RO R SO OB ), 7 LOSBRR B BB R B S R 55
ST SR, ZCAT DU 1T, T FL T (MR i 0.

‘} 22k 5 8 | —FH LA “Ch9\ ship impact.db”
‘% 8 4 4 [ —MTHHE “ChI\ ship impact.k”
%—Bﬁ% F&Z “AVI\Ch9\ship impact.avi”

9.1.1 |9 ERHIAR

— G TR LD Sm/s B R R AR — AN . TR AR I R, MR 9NGNZ
BRI I Hhbf kg 45° /1, HMBIINIEEIR K. Zak: vHEMM 2 H T
EE TP

) A3 AT e N — A Tl HEAT AL R S PR AN T A% P S AN R . B
w, MEEEZ BRI, R A R B, AT A EHE B, et
BN W BARS MR ERER, CMMEDEERER, EMAREERN. HikD
AR ) R R, A B 2SR I, IR EOE s B, R R IR K5
M, S5 2% S e R s, RE R AL RIAR . FESERR AR, DL R R
JE AT I

T A, X BN Ab

WSS T, JRR S B AR TR, M5 ORI . K DR R AR T — R AR A
ko HEANE AR ST TCRRI 5 WA

P WA, RS AR TR /N TSk AR T, 38 nT DLk — 2D A ST 4k ol — B
li] 5 A Bl T IHEAR

R AR J B e I AR 5

BRI A G 6 = BEAEKP i N3z 3, i LA BLRR & i Az 3 B .

9.1.2 N LS-DYNA gIibiEz:

(1) #T7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % (L
K 9-1).

(2) B4l “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [
“Simulation Environment: ” J7 HE 5 15 2. = fIEE bR, Ed “ANSYS”,

(3) B4l “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [
“License: ” JyHEJa BN =B KIbR, #h “ANSYS LS-DYNA”,

IR F I
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M14.0: ANSYS Mcchanical APDL Product Launcher [Profile: ### La... [o|[1[X

File Profiles Options Tools  Links Help

Simulation Environment:

[EE [ ~] Add-on Modules-
— (] LE-DYNA (-DYN)
icense:
[anEvE Ls-DYia E

Customization/ | High Performance
Prefarences Computing Setup

Warking Directary: ‘ | ‘ Browse
Job Narne: I || Browse..
‘ Run | Cancel Run | Product Help

9-1 “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % Il

(4) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 )
“Working Directory: ” J7HE I A “d:\Ch9\ship impact”.

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 17 )
“Job Name: ” J7HEHNHii A “ship impact”.

(6) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 174 )
“Run” F%4l .

9.1.3 EitRE

(1) EFFFRICAL, KMk M E . MR R IR ) 1 5 G315 0 Sl 36 A A 5
JC (Thin Shell 163).

(2) WRSEHE M. MrE . MR (e R B0 2 il e e w8, iX
FE ] DU T3 M8 OB R 45 38 23 WA 52 2 B o B, ] DUFH B s B i e 5 1) g 1ok i
BRI P

(3) & XA RE. Mk AR R R M5 ANIAER R, I Hax MR R Ge7E /K1 iz
3o MYEOE SCHNIE, FFAR BRI A HE.

(4) FEJURER, tnp 9-2 iR, SCE AR 5 AN S (0, 0, 0), (10,
-5, 0), (10, 5, 0), (60, =5, 0), (60, 5, 0),

IR F I
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B9-2 MR ERT 5 A RBE A

57 6)y (607 _51 6), (607 5, 6)0

B 9-3  MRARTIER 5 AN S
(6) N 9-4 Flraw, SEFAHRN DGR i, AR O Al T

Bl 9-4 Mkl
(7) Wil 9-5 fros, ERAN I CHE R, AR .

K 9-5 AR
(8) g —Hiihie (WL 9-6), ‘eRI><EkESh (10, -8, 3) (10, 8, 3) (~10, 8, 3)
(_107 _87 3)0
(9) H Partition iy &2 RN Z 25y, RE 55 E ML A R CILE 9-7),

P Glue fir 2 45 AT AR -

IR F I
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s —

Bl 9-6 Bt

P —

B9-7 gk e i) FAR

(10> &l 9-8 frow, A FH B S M Sk ) B T s A (B« MR DY
ATRE PR R (-0.5, 5, 6.5), (=205, —15, 6.5), (0.5, 5, 0), (=205, —15, 0).

—

Bl 9-8  HENTARSK M b FAR S R SR
914 XIS EBET
B 9-9 TR, Mk (1 i I 24 11—, i3 AR BHR (1 i T LKL,
915 TIREE

(1) Ak Parte Mk, Y5 MREIAS R —A Part,
(2) WEWIMHEE . Mk MOV M B E U X 7 WIS E “-57,
(3) WEFESM . Mk S5 (a3 T H 38 .

R TE S I
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B 9-9 AL MR 43
9.1.6 Kf&E

(1) WImeEH. HKkiES Main Menu>Solution>Analysis Options >Hourglass Ctrls>
Global.

(2) WoE i SO, MKIRIEFE Main Menu>Solution>Output Controls>Output File
Types.

(3) CHRAFBEE . HIKIES Main Menu>Solution>Output Controls>File Output Freq>
Number of Steps. {E3LH & HK S —NI7HES A “1007, 28 —ANT7THERH A “10007,

(4 RAFEf ). VOIRRE SRR . KL S Main Menu>Solution>Output Controls™>
ASCII Output. 1 9-10 frzs, % “Material energy”. “Resultant forces” P,

IMASCII Output

[EDOUT] Specify Specialized Output Files
Write Output Files for...

)i | Apply | Cancel | Help |

K] 9-10 “ASCII Output” % Il

(5) WHEIFERTEA “37,
(6) it k 3044

9.1.7 [FAbIE

(1 i k SCESE SR A2 A A B o S0 FL sl .
(2) MR Vb g S i (LI 9-11).

IR F I
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LS-DYNA userinput

Contactld

A Sl

,—f"’/

Resultant Force (E+6)

° o
—_—
=
>
7
-

Time

911 i B
9.2 ZFEXH 2—HBFEREESN

BRVE P BT LT Al FEVE BT T AR R R B T AR VR I S B A
DRI KT B S W E Ty, R R O i R R . R AR A
VoK BTN S o B, SR WL 7 i R 9 I AR 3 P e A SRR, A A %
A AT ] RERAR IR o AT IR TG AT R 7 b b AN R R AR A P B 81 R I

‘\ 2488 | —MiHAE “ChI\ cell phone drop.db”
% #E K4 | —MTEAEE “ChI\ cell phone drop.k”
‘§751ﬁﬁ'.3 £ “AVI\Ch9\cell phone drop.avi”

9.2.1 [a)@HEIA

—ANFHLLL 6m/s FIFTHERE o Ae TR e T . k. AT R R N AN R R A
NI

W) AT KT ARG, X DR AL NS A R A — iR O T A AL
BRI, BB THLA SRS R 2 AN Part, AR AT LU T8 5 AL B A oW ¢ 44
Part [¥] 138 5 1% L o

R A T AL B

FH R E5ey Foes FHLAMR. HAKFHILNR S B35 T4 Part,

FHUF e FHABOERE—; FHL LS. FoarelUA9 M i sdr—id.

CEAEANTFHUME NI AR, I 20 ) 5

VA VRLIE M AN A 5 AN I NIEA,  BR B EE RO el fg £

mﬁﬁil
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9.2.2 #H N LS-DYNA gIibiEz:

(1) #TFF “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...”
K 9-12),

wH (W

M14. 0: ANSYS Mcchanical APDL Product Launcher [Profile: ##% La... = |L1[X

File Profiles ©Options Tools Links Help

Simulation Environment:

[ansvs | ~| Add-on Modules -
. ELS-DYNA DNy
License:

[AnsYSLs-DYHA |

Custornizations I."High Performance
Freferences Computing Setup

‘Working Directory: | | Browse...
Job Mame: [ || Browse..

| Run ‘ Cancel Run ‘ Product Help

€ 9-12  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...
“Simulation Environment: ” J7HE 5 11857 = M L K br, % “ANSYS”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...
“License: ” JyHEJG B =M B EIbR, 1EF “ANSYS LS-DYNA”,

(4) £ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...”
“Working Directory: ” J7HEAN 4 A “d:\Ch9\cell phone drop”.

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...”
“Job Name: ” J7HE ¥ A “cell phone drop”.

(6) il “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...”

“Run” ?’ﬁﬁio
MR F I

" g

" g

i

[CARL ]

T
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9.2.3 ZEiEE

(D) EPFEHRICEM, TP EFE. Fog. FHLAM. Hib CRle iR 15 G 48
4393 AR 5E G (Thin Shell 163).,

(2) WELHE. irx FHLEF. F5e. FHLAR L&A (Part). Mo ([#H
SE IIRIPERRD BTG53 B0 e A S H 0, XA ml DU T8 o535 23 (R A e )R B

(3) 3 XM EL. BT B2 o0 e SR RE. #uAf e SRR, B NIER A A
HFERE 21

(4) FETJUABEAL . ST TFHL . Wl 9-13 Fior, #7244~ 90° HE.

Kl 9-13 #3744~ 90° [FEETE

(5) ik 9-14 o, AR Hlar4 (Copy), HMAIEIEM 4 BolR& AR 7l 4 M.
(6) &l 9-15 Przw, MBK 4 DR, IFERRBE A 7N R R

R SR

&

o _/ N /

Kl 9-14  FIFIBIEH 4 Bl LR T-HU R 72 4 95 9-15  RITHIRE)R

R TE S I
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(7) Wk 9-16 Fias, HLHAKEL (0, 0, 00, (0, 0, —0.005), JFHXMA A%
4 gk AT A4 (Main Menu>Preprocessor>Modeling>Operate>Extrude>Lines>
Along Lines) A2l T 72l .

(8) HHZBARCT IR, FFZRFE R IR EFe (LK 9-17).,

Bl 9-16 Az R oMl K 9-17 L3l Foe
(9 ARFHAN, EREAR LRI L 9-18),

K9-18 THLESE. FreWiR

(10) M s & A4S, fir 2K WA R oe e i, TRt VER, A T
ML, MRy R R o T WL 38 B AR 1) S8 2 3 T M, IR AT U T ALK —

M S LK 9-19),
m%ﬁ#l
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B 9-19 L5E. Fie. Wi, R
9.24 XI9ET

(1D SEa WA &2 dl 7 ot CILIEL 9-20),
(2) MBshan o L5y Foedtife ke, JFNRE & Faeqmdifm i
Kl 9-21),

Bl 9-20 PR IK RS Rl ) 15 0 K9-21 ¥ bye. Noedhdife ik
(3) Rzl Foe. bie. HARRIRIRE (LK 9-22).

Mﬁﬁil
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922 Sl UG OB
925 TRigE

(1) AEpk Parte. WERAIAEIS . Foe. b5e. Ml —A Part,

(2) WHEAIAEEL . THRIPTA S X J5 I RPIEEE A “—4.247, U5 Y J7 ) (4T3
R “-4.247,

(3) R, BCE P E S

9.2.6 KEREE

(1) s, Main Menu>Solution>Analysis Options >Hourglass Ctrls>Global.,

(2) WoE K SC2E A . Main Menu>Solution>Output Controls>Output File Types.

(3) CAFRAF 1 E - Main Menu>Solution>Output Controls>File Output Freq>Number of
Steps. fE#H & SE — NI RS AN “207, 7EEE AN HER RN 10007,

(4) RAEVP IR HE S A% A S % . Main Menu>Solution>Output Controls>ASCII Output. %
th “Material energy” F1 “Resultant forces”. W 9-23 Fizn. VERE: A b H ) fh 2 Y
BT A S, PRI AN BERT 2 S Rl ) il . X LR “Resultant forces” a2 A%
WEIX— 50, BIAEJE Ab PR 2 AN e Ui 015 B

IVASCIT Output

[EDOUT] Specify Specialized Output Files
Write Output Files for...

SPC Reaction

0] | Apply | Cancel ‘ Help ‘

% 9-23 “ASCII Output” i
(5) WHETFERTEA “0.0027,
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(6) fartht k 3CAF.

927 F4IE

(1) k SCAFSE G S5 78 5 AR B AT rh UL 8477 SL B 1

(2) PR & IR B AE B . il 9-24 o, iy “ASCIN”, fag$e “(1)
matsum*” (HIIR ) Wy “matsum*”), S “Load”, RJaikr “77, Ak “15-
Resultant Rigid Body Accel.”, )& fidi “Plot”, #fH Part7 ( E5%) K EAEE LK 9-25),

Range Vector Measur |
Find Ident ASCII
Fcomp History Views
Appear Color Model
Group Blank SelPar
1 2[3[4]s]e[7]D
— Aszcii File Operation ———
File A
rcforc =
Loa glstat
Uload ||abstat B
ncforc
Raise |/rwiorc
nodout o
Pop | iout EiPlotWindow—1
secforc v
Done _|[%e¢ _ o5 LS-DYNA user input
—Matsum Datg —8M88
— Mat Id
New |1 ) AT
Padd |||3 B [‘J \
an |4 2
5 I15
Clear |
-]
Rev <b a
Info ||® g ) \
Total ic N
HicCsi g6 / w \/\{\/
3 W
2 . \
12-X-rigid Body Accelerati ., x © : :
13-¥-rigid Body Accelerati— 0 05 1 15
14-2-r" Body L’d eleatil Time (E-03)
R I Hl y» ‘ Title | Scale | Attr | Filter ‘ Print ‘ Save ‘ Load | Oper | Hide | Close ‘ Quit
9-24 “ASCII” #£Ii P 9-25 PlotWindow-1, Part7 F i3s3 bifi i [a) (1) A8 4k,

9.3 /&g

AT AT AL ANSYS LS-DYNA AP0 EUMTINEE . AR 2 i 22
A BRI PR Bl 5 R B (P %, S B AR, b
. BT IR B R 4 2 SRR U BRSBTS
B LA B MK ().
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F10FE ZE&53HIB

AT A LU 2R 0 TRESE B o X TR TRESEB, AR AL T PR Ak
VLH) o XSS ) EHLZR ], B AT AR R O R R AR, IR REA R 2 AR
S RN R

) man

N ARy A AR N A SABATEAER Z A 2 A X BRIEF)
N AR RAFTE B A R IR B
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10.1 ZEXH1—EIEREHMINE ST

LUV AR PN NS <958 SN A8 Ve NI O NI N = 70 W E Y i DR e o
FEMIFM . LS-DYNA wf U5 (T G5 AT PR 70 M, BE il St &5 vt A LR it e it
S

% 28584 |—MTAE “Chl0\frame_earthquake.db”
‘\ #E L84 |—MTHEHE “Chl0\frame_earthquake.k”
% —PMFE A “AVI\Ch10\frame_earthquake.avi”

10.1.1  [a]ERIA

Wik 10-1 fros, i 16 J= A BHEZR 25 M 52 PR ) (52D IIFEH] (REJRIEAM2
BT X ORT SREIE ERA)  HESRET AR R 3m. HEMHESRSTH th H AL
PR, HAANRIEEE 0.02m. BG4 MR SO, SOFh 4 AW RE SR 45 4
LR BoR: THEBRRAEH T, HEZRET R AR 2 A A 1 Do
<1

IEINININIE|

llllil\’

!

!

NN
]

i

Y
Ahox
K 10-1 16 JZHESREEHY
WM AE A, X EXARE T i, R T R EAHESE . JEE, %
HEHTET, TR e SR . fEIX L, AR 08 b = ol e Ak e N R 5 5 i Hb S
W, eI X #irmiash, HMEEE Y&, Z 877 m s sh Z 8 451 .
FeRid “Ch10” H3 R “frame earthquake.db” SCAEEHIZNTHEEHL “D:\Ch10\frame

earthquake” HxTo
Mﬁﬁil
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10.1.2 # A LS-DYNA FibIEss

(1) {8 “FFeh” SEpdidgn “ANSYS 14.0” 092, HEL “Mechanical APDL Product
Launcher 14.0” Efr (JLE 10-2), i “Mechanical APDL Product Launcher 14.0” E#5,
P “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & (W 10-3),

| &) ANSYS Client Licensing
d Ly

@ EEN

* || @ Fluid Dynamics

v @ Help

v || @) Meshine

Pl @ Utilities

v || = ANSYS Icepak 14.0
»

»

»

»

* v v v v v -

N Nechanical APDL (ANSYS) 14.0

I Mechanical APDL Product Launcher 14.0

u UninStallllﬂechar\ical APDL Praduct Launcharh
A Workbench 14,0

10-2  “Mechanical APDL Product Launcher 14.0” &#5

ﬁ!éi ”i éggzg Ngghﬁmgﬁ! éPDL Product Launcher [Profile: #*** m

File Profiles Options Tools  Links Help

Simulation Emvironment:

[ansrs | ~| Add-on Modules-,
. ELE—DYNA DYy
License:

[An5YE L5-DvNA | ~|

Customizations | High Performance
Praferences Computing Setup

wiorking Directory: | || Browse.

Jab Mame: | | | Browse

| Run | Cancel Run | Product Help

B 10-3  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” %

(2) #iil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” &
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“Simulation Environment: ” J7HEJ5 R = M KR, &+ “ANSYS”.

(3) Hiil; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” &
“License: ” JyHEJa (B =FMIEE bR, &+ “ANSYS LS-DYNA”,

(4) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Working Directory: ” JyHEH $kH “D:\Ch10\frame_earthquake” H3x%.

(5) 7F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11+1[{]
“Job Name:” JHENFH “D:\Chl0\frame_earthquake” H k[ “frame_ earthquake.db”
A,

(6) H.ii “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % [11H1[{]
“Run” %4, i ANSYS LS-DYNA #41 FLifi o

(7) Fiili ANSYS LS-DYNA #fE5i /e FFfiAbf¥) “OPEN ANSYS File” 44 (LI 10-4),
T IF “D:\Ch10\frame_earthquake” H g H[{] “frame earthquake.db” 1. 1% CF)G,
KT St Sl s AR SR 254

(8) MKi%EF Utility Menu>PlotCtrols>Style>Colors>Reverse Video, KB H 1111 5t
B A, DUE G SR s A K (LK 10-5),

ANSYS LS-DY

File Select List Pl

NETFEIEED
ANEYS Toolbar
K 10-4 “OPEN ANSYS File” 4l 10-5  HEZR&EfY
10.1.3 SEEER

1. REETT

(1) #RIEFE Main Menu>Preprocessor>Element Type>Add/Edit/Delete, E[ 5 Main
SEHUR K] “Preprocessor”, FEAK KL “Element Type” — “Add/Edit/Delete” (W& 10-6),
#H “Element Types” %11 (JLIK 10-7),

ISNH I
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Element Types &|
ANSYS Main Menu ®| T

g:zgﬁzzz;zsr Defined Element Tvpes:
B Element Type
B Switch Elem Type
Add DOF
Remove DOFs Add. .. | | ‘
EElem Tech Control
Real Constants
Taterial Props

Sections Close Help
Todeling

10-6 Main 3 fiE T 107 “Element Types” %[

(2) ¥ “Element Types” % K] “Add...” 4%4M, 9 “Library of Element Types”
# I CILE 10-8).

WLibrary of Element Types

Only structural element types are showm
Library of Element Types

3D Link

Mot Solved

Element type reference number
[0);4 | Apply | Cancel | Help

10-8 “Library of Element Types” % Il

(3) fE “Library of Element Types” % I i1 J5 HEH H Bl b s i i F “LS-DYNA
Explicit” (&R SO, EALTTHED ] BUAR ik “Thin Shell 1637,

(4) i “Library of Element Types” % HH[F) “OK” %4, X “Element Types” %
M 7R Dk 7RI T (LK 10-9).

(5) i “Element Types” % I1H ) “Close” %4l .

2. EX#HL

(1) HIRIEF Main Menu>Preprocessor>Material Props>Material Models, H I “Define
Material Model Behavior” % 1 (L 10-10).

N Define Material Model Behavior
mElement TYDSS &| Material Edit Favorite Help

Material Models Defined Material Models Awvailable

Naterial Nodel Number 1 J Favorites =
8 L5-DYNA
Linear
8 Nonlinear
Elastic
@& Inelastic
8 T=zotropic Hardening
[cBBi linear Isotropic
® Temperature Dependent B.
Anisotropic Hardening

Defined Element Twpes:

Add. .. ‘ Iptions. . ‘ Delete |

Kinematic Hardening
(e R ] hd
N JJ g | ﬂJ
Close Help

B 10-9 “Element Types” i I 10-10

“Define Material Model Behavior” i I
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(2) Hifi CInRiE ANSYSI10.0 fAs, X Hgh i %0 ifi ) “ Define Material Model
Behavior” & P AT 5 HE ) “LS-DYNA” SC{EJe, 4k%:#40 “Nonlinear” SCfF%,
s “Inelastic” X392, P “Isotropic Hardening”, #x )5 H#.ili “Bilinear Isotropic”, H
I “Bilinear Isotropic Properties for ...” % 1 (UL 10-11),

(3) f£ “Bilinear Isotropic Properties for ...” % LI ) “DENS” JyHEAE A “7850”,
“EX” JSHEAEH AN “2.1ell”, “NUXY” JiHEAES A “0.37, “Yield Stress” JiHEALH A
“2¢8”, “Tangent Modulus” JHEALE N “2¢9”, DL FHr AT R B E N 7850kg/m®, ¥
BiEEh 2.1x10"Pa (VEE 2.1el1 Foi 2.1x10'), YAk 0.3, JEIRN J1 2k 2x10°Pa, B4k
Bl 2x10°Pa.

(4) ¥.if; “Bilinear Isotropic Properties for ...” & H A1) “OK” %4,

(5) Bis “Define Material Model Behavior” % 457 F A Y 5 %5 .

3. BR&ELiREY
(1) AKKIEF: Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Areas, H I

“Clue Areas” % M (LK 10-12),

* pick (~ Unpick

(o zingle " Box

" Polygon  ( Cirele
" Loop

Count.
Maximam 1952

Minimuam

Area No.

NBilinear Isotropic Properties for ... g‘

(* List of Items

Bilinear Isotropic Material Properties for Material Mumber 1 " Min, Max, Inc

|
DENS [

EX

(0)4 | Appl |
Tield Stress SR

Tangent Modulus Teset | Cancel |
Pick A11 | Help |
o | caest | hee |
& 10-11 “Bilinear Isotropic Properties for ...” % I 10-12 “Glue Areas” % H

(2) ¥ “Glue Areas” 710 I “Pick ANl” 4, B RN 1E “ 15840 —
7. TR RABAR R, XA FRSKER L. M4 R, Va0 22 AN i
o LS LIS IR

(3) i ER A LA T AT “SAVE _DB” #2451
(L 10-13), fRAF3CE. R EAZ] “SAVE_DB” $4H, W
Pl it “ANSYS Toolbar”. B 10-13 THR%

ANSYS Toolbar
savE_rB| RESWM_DB| quIT| POWRGEPH|
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4. FEREH

(1) fKKi%EFE Main Menu>Preprocessor>Real Constants, 7 “Real Constants” % [
(L 10-14), Hdy “Add...” 50, 3 “Element Type f...”7 % (AL 10-15), kR
JEgE A “Element Type f...7 & T 7 HEN ) “Type 1 SHELL163”, #XJ5 i “OK” %
£, #H “Real Constant Set Number 1, ...” &0 (JLE 10-16), R)GH.&F “OK” $#%#4.
g B —HE R “Real Constant Set Number 1, ...”7 & (JLE 10-17),

NReal Constants E‘

Defined Real Constant Sets MNElement Type ... y|

Chooze element type:

Close Help 0K Cancel

10-14 “Real Constant” % [ K 10-15 “Element Type f...” & I

WReal Constant Set Number 1,... %

Element Type Reference No. 1
Shear Factor SHRF l:l
No. of integration pts. NIP I:I
Thickness at node 1 T1 I:I
MReal Constant Set Number 1,... 8 Thickness at node 2 12 l:l
Element Type Reference No. 1 Thickness at node 3 T3 I:l
Feal Constant Set No.
ca Lenstent set An D Thickness at node 4 T4 I:I
04 ‘ Cancel | Help | 0K | Cancel ‘ Help |
10-16 “Real Constant Set Number 1, ...” &[] K 10-17  B—FHEUH “Real Constant Set

Number 1, ...” &1

(2) 77— “Real Constant Set Number 1, ...” % 7' “No. of integration pts.
NIP” JGH T HER N “5”, 7E “Thickness at node 1 T1” JGHIFHEFFHIA “0.02”7, KRG H
ifi “OK” #4111 %] “Real Constants” I,

(3) Hiili “Real Constants” % [ “Close” #4405 M Z i 1 o

10.1.4 XIS ET

(1) MKIRIEHE Main Menu>Preprocessor>Meshing>MeshTool, # i “MeshTool” % I,

(2) Hiifi “Mesh Tool” % 1 “Lines” JG /) “Set” %4, 7 “Elem Si...” % (W
K 10-18), i “Pick All” #¢4l, 5t “Element Sizes on Picked Lines” % 1 (WLI& 10-19),
fE1Z % 1 “SIZE Element edge length” 5 F% AHEF#I A “0.05”, KRG H.d “OK” 424,

IR F I
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* pick " Unpick

(* single " Box

" Polygon ¢ Circle

® Teep NElement Sizes on Picked Lines
Count = 0 [LESIZE] FElement sizes on picked lines

Marimum = 3816 SIZE Element edze length I:I
Hamgmem S L WDIV No. of element divisions

e [ ]

(NDI¥ is used only if SIZE is blank or zero)
KYNDIV SIZE,NDIV can be changed ¥ Yes

SPACE Spacing ratio

(* List of Items

(" Min, Max, Inc

I

ANGSIZ Division arc (degrees)

| { use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zerao)

Clear attached areas and volumes I~ HNa
[1]34 | Apply |

Reset | Cancel |
Pick All| Help | S ‘ Apply | Cancel | Help ‘
[ 10-18 “Element Si...” % [ K] 10-19  “Element Sizes on Picked Lines” % H

(3) KIKi%kFE Main Menu>Preprocessor>Meshing>MeshTool, 3 “MeshTool” %I,
Fuih “Mesh” #5401, #fHi “Mesh Areas” 1 (JLFE 10-20), 4RJ5 ¥ “Pick All” 44,
Btk LB 1021 XA REREL Lo dhe M LA5fr !

* pick " Unpick

(¢ single " Box

" Tolygon (" pircle

" Loop

Count = 0
Maximum = 19E2
Minimum = 1
Area No. =

(¢ List of Items

(" Min, Max, Inc

[n):4 | Apply |

Reset Cancel |

Pick A1l | Help |

K] 10-20 “Mesh Areas” %I B 10-21 A2 58 B AR Kl 43
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10.1.5 TRZE

1. & Part

(1) KL F Main Menu>Preprocessor>LS-DYNA Options>Parts Options, #fiiHi “Parts
Data Written for LS-DYNA” % 1 (L 10-22),

(2) 5% “Parts Data Written for LS-DYNA” & O ERIA K EAA, iz O
“OK” f%l, #ii “EDPART Command” %I (WL 10-23). #R: XAMEA ) s ocA
Hih 276480,

MEDPART  Command X
File
[WParts Data Written for LS-DYNA X
[EDPART] Part ID Options The PART list has been created.
Option LIST ALL SELECTED PARIS.
@ Create all parts
® Todaic pavis PARTS FOR ANSYS LS-DYNA
® [k USED used in number of selected elements
" Delete part
£ List parts PART HAT TYPE REAL USED
1 1 1 1 276480
[0]4 ‘ Apply | Cancel | Help ‘
B 10-22  “Parts Data Written for LS-DYNA” & I 10-23 “EDPART Command” 7 [

(3) #iil; “EDPART Command” 7 L1457 EAAI S5 K% K .

2. 4 Component

AL EE ST Component A7 AN Ab: 25—, HBIRL R pr A7 15 s, JE2 % — com-
ponent (AWIHLA R “total”), TR PT AT MU INEE Jytars 25—, HUHAESL S5 k)2
M5 AL, B A component CANWTHNAS Ky “base™),  FH Tk b 35 it fin s i 28

(1) MRk FE Utility Menu>Select>Entities..., #fH! “Selec...” & (LKA 10-24). FiZ%
&S AT HEF LS “Nodes”, 725 —ANJrHEHILESE “By Num/Pick”, #RJ5H.di “OK”
A, w0 “Select nodes” A (MLE 10-25), #ili “Pick All” #4241, 5k,

(2) Utility Menu>Comp/Assembly>Create Component..., 5 “Create Component” &
H (LB 10-26). 7F “Component name” S5 J7HEF Hii A\ “total”, 7F “Entity Component is
made of” J5 i THEEFE “Nodes”, )5 iy “OK” %4

(3) #IGEFE Utility Menu>Select>Everything, X— AR B, 5K T .

(4) #PGEFE Utility Menu>Select>Entities..., #fH} “Selec...” & H (WL 10-27). 7
%E O — AN TTHE R LS “Nodes”, 7828 —NJTHETEFE “By Location”, iEH “Y
coordinates”, 7£ “Min, Max” TFHITHEFHA “—1, 0.01” Fi%&P “From Full” {7
HE, SRJ5 T “OK” #%H.

W RHX B EAE N Y SRR T “—17 HANT “0.017 AT A H
SE, I GHEZERIICES) 1 Y ABFRMESN “07. RART % R JC IR “0.057, X
BT LR Y Al ERR A €0.017, SXAEREMS ORUE ik 7 bR T i — 2 A

IR F I
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ZEXHIB
Select nodes
* pick (" Tmpick
+ Zingle ( Box
" Polygom (" circle
~
Count = 0
Maximum = EI73Z8
ini =
Minimum = 1
& = Node No. =
{By NumyPick> ~ % List of Iteus
& From Full " Min, Max, Inc
" Reselect
" Also Select |
" Unselect
Sele All | lnvert Apply
Sele None
S Apply Reset Cancel
Plot Replot Pick All Help
Cancel Help

10-24 “Selec...” % 10-25 “Select Nodes” % I

W Create Component

[ch] Create Component

Cname  Component name |tnta1 ‘
Entity Component is made of Wodes -
04 | Apply | Cancel ‘ Help |

K] 10-26 “Create Component” % I

(5) HKIRiEFE Utility Menu>Comp/Assembly>Create Component..., #H “Create Com-
ponent” % I (W 10-28), 7F “Component name” J5 i) /7HEHHT A “base”, 7F “Entity
Component is made of” J5 77 HEHi%+E “Nodes”, RJ5 i “OK” %4l

( By Location S

" ¥ coordinates
@Y coordinates

" Z coordinates

“NE
2
2]z
&
Ix

@Frnm Full
" Reselect
© Also Select \Create Component
" Unselect [CH] Create Component
Sele All Invert Cname  Component name ‘base| |
Sele None Entity Component is made of Nodes =

_OFD| Apaly
Plot Replot 0K | Apply ‘ Cancel | Help ‘

Cancel Help

10-27 “Selec...” #H K] 10-28 “Create Component” % Il
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(6) Y% F Utility Menu>Select>Everything .

3. EI#frEA

LA AT =AMER]: B, WEE U T, WOEHE (SRR 2
s S, PRAIHLIENY Z K Y BT mviEs).

(1) fKIR%EFE Utility Menu>Parameters>Array Parameters>Define/Edit ..., 1 “Array
Parameters” % I (LI 10-29),

INArray Parameters §|

Currently Defined Array Parameters: (Arrays larger than 3D not showm)

Parameter Tvpe Dimensions Varl VarZ

Add. ..
Cloze Help

10-29 “Array Parameters” i [l
(2) ¥ “Array Parameters” & /) “Add...” #%4H, #H “Add New Array Para-
meter” % (LK 10-30). 7E “Parameter name” J5 I 7HEFHIN “TIME”, BIZ5%4HELA
Y5, ANa s “Apply” $24H .

WAdd New Array Parameter

[+pIn]
Par Parameter name |TIME
Type Parameter type
© Array
" Table
" Character Array
I,I.E HNo. of rows,cols, planes |2 Hl Hl
For Type="TABLE” only:
Varl Row Variable I:l
V¥ar2 Colum Variakle l:l
Var3 Plane Variable |:|
0K | Apply | Cancel ‘ Help |

K 10-30  “Add New Array Parameter” %

(3) 4kBEAE “Parameter name” J5[IJTHE I “G”, RJG 5T “Apply” 4% .

(4) 4k&:Ar “Parameter name” JSJTHE I “YDIS”, SRJ5 i “Apply” 44l

(5) 4kLLAr “Parameter name” JGITHEP I “ZDIS”, $RJ5 Wi “Apply” 4.

(6) 4kZEAE “Parameter name” J5 I HES 4N “TIMEX”, fE “No. of rows, cols,
planes” 55— NITHER SN “57, SRJE . “Apply” %4

(7) Zk&:4E “Parameter name” GBI 7 HEHF HIAN “ACX”, 7E “No. of rows, cols,
planes” J5 I —NITHEHREIAN “57, R Hd “OK” %R [ “Array Parameters” %

0L 10-31).
IR F I
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op

X

INArray Parameters

Currently Defined Array Parameters: (frrays larger than 3D not shown)

Parameter Tvpe Dimensions Varl VarZ
ACH array bzl
G array 2xl
TINE array Z2x1
TINEX array bxl
¥DIS array 2z 1

Add. .. Edit... Delete
Close Help

10-31 “Array Parameters” i K

(8) MM AnZegt iy “Array Parameters” % H[K] “TIME”, “TIME” 5548 450,
Fongikd LK 10-32). AR)EHd “Edit...” $%4l, #H “Array Parameter TIME” %1
(LK 10-33),

Currently Defined Array Parameters: (Arrays larser than 3D not shown)

Parameter Tvpe Dimensions Varl VarZ
ACH array 5
G array 2
TINEX array 5
TDIS array 2
ZDIS array 2

Add. .. Edit... Delete
Close Help

10-32  “Array Parameters” 7 ||

Array Parameter TIME

File Edit Help

poc et e <]V =] (A9
BESE S <KD
2 VA

U

J I
2]

1

10-33  “Array Parameter TIME” #f 1
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(9 4 10-33 fizn, 78 “Array Parameter TIME” & 25 R J7 BIPEAN J7 HE S AR IE N
“07, “17,

(10) #.ii “Array Parameter TIME” % LA FME “File” FHep, Hd Mg
R “Apply”. FRREAHT “Array Parameter TIME” % 145 FfAf) “File” Rhrsgia, 2
Hrh FRsE s L “Quit” JR[FIF] “Array Parameters” % .

(1) H AR d “ Array Parameters” & ) “G”, SR )5 “Edit...” %40,
P “Array Parameter G” % I,

(12) 7& “Array Parameter G” % /2 F 7 AN HE AR IRIEN “9.87, “9.87, ¥
B XBEIEEWHSON “IE7 1 “9.87, RTINS ER Y #hir s .

(13) Hif “Array Parameter G” % 1 /c_ LA “File” N, FRh Fhgmdil
LK) “Apply”. TR “Array Parameter G” % /5 LA “File” N2, #4EHd
NP L “Quit” JR[A1F] “Array Parameters” % .

(14) H AR A8 5 “Array Parameters” % I HP ) “YDIS”, 4R J5 #idi “Edit...” %
Hl, P “Array Parameter YDIS” %I,

(15) i “Array Parameter YDIS” % L5 LA “File” NHEH, Frdy FHEm
R “Apply”. FRREAHT “Array Parameter YDIS” % 145 FAAf) “File” Rhrsgih,
Hh RS B “Quit” iR [FIF] “Array Parameters” % .

(16) M BbrZAc 8 st “ Array Parameters” % [ “ZDIS”, SR Gy “Edit...” %
Hl, P “Array Parameter ZDIS” % [,

(17) Hiidi “Array Parameter ZDIS” % /A FfAE) “File” Fhisgi, PR Nhsgm
LA “Apply”. BT “Array Parameter ZDIS” i 142 FfAMY) “File” Rhrsgih,
EHd s LT “Quit” iR ([F] 3] “Array Parameters” 7 [,

(18) FHEbr e il “Array Parameters” % 191K “TIMEX”, $RJ5 i “Edit...” %
Hl, P “Array Parameter TIMEX” % 1.

(19) 7F “Array Parameter TIMEX” & /5 F 77 B AN JTHEFAKIRIEAN 07, “0.057,
“0.17, “0.15” “0.27,

(20) Hiidi “Array Parameter TIMEX” % A B MK “File” Rz, Fpd FHisg
L) “Apply 7. BRI “ Array Parameter TIMEX” % A B MR “File” FHisg
B, B R P AR AL “Quit” JR[FIE] “Array Parameters” % .

(21) HEbr et ik “Array Parameters” & I H () “ACX”, SK)5 ¥ “Edit...”
&5, H “ Array Parameter ACX” % 1. 7F “Array Parameter ACX” % A2 R I HANTT
HEFF KA “=0.57, “0.57, “~0.57, “0.5”, “~0.57,

(22) Hi; “Array Parameter ACX” % I/ZC FA “File” FHZEM, FRHd N R SEH
PR “Apply”. PRI “Array Parameter ACX” & H A LA “File” s, %
A NS LR “Quit” iR ([FIF] “Array Parameters” % [,

(23) Hii5 “Array Parameters” % I H 1) “Close” %41, <PNIZE .

4. FEANETE
(1) HIKi%EFE Main Menu>Preprocessor>LS-DYNA Options>Loading Options>Specify Loads,
#H “Specify Loads for LS-DYNA Explicit” % 1 (JLE 10-34),

IR F I



0¥ 10E
ZELfBe

291

(2) 7F “Specify Loads for LS-DYNA Explicit” % 1+ “Load Labels” )& 15 HE ik $¢
“UY”, 7£ “Component name or PART number:” 5% “BASE”, fF “Parameter name for
time values:” J5ik# “TIME”, 7 “Parameter name for data values:” J5ik3# “YDIS”, #RJ5
oy “APPLY” %4, BB W os HHESL G AT Y J7 AR 2 (LA 10-35. 13
e X LA R TN B i1 7 ORI D

WSpecify Loads for LS-DYNA Explicit [
[EDLOAD] Loading Options for LS-DYN& Explicit

Load Options bdd Loads hd

Load Labels

Coordinate system/Surface Key

Component name or PART number:

Parameter name for time values:

Parameter name for data wvalues:

Analvsis type for load curves:

& Transient only

" Dynamic relax

To uze an existing load curve:
Load curve ID

" Trans and Dynam
Scale factor for load curve l:l
BTINE Birth time-Activate impose |:|

DTIME Death time-Remove imposed

0K | ppl | Cancel | Help ‘
K4 10-34  “Specify Loads for LS-DYNA Explicit” % [ & 10-35 XL 3%y

(3) 4k4:(F “Specify Loads for LS-DYNA Explicit” % I1H “Load Labels” J& i) J7HEH
EH “UZ”, 18 “Component name or PART number:” J5i%F¢ “BASE”, 7F “Parameter name
for time values:” J5ik#¢ “TIME”, 7F “Parameter name for data values:” JGikd¢ “ZDIS”, 4k
JaHd “APPLY” f2ill. BT b BoR HHERUR R HT Z J5 A 2R (LA 10-36).

(4) 4k2:(F “Specify Loads for LS-DYNA Explicit” % I1H “Load Labels” J& )77 fEH
EH “AX”, 1F “Component name or PART number:” J5i£#¢ “BASE”, 7F “Parameter name
for time values:” JGik#t “TIMEX”, 7F “Parameter name for data values:” J5it#¢ “ACX”, R)5
iy “APPLY” %41, EITEFHH E SR YR ER AT X J7 ) i e 8 (AL 10-37).

(5) 4k2:(F “Specify Loads for LS-DYNA Explicit” % I1H “Load Labels” J& i) J7HEH
EH “ACLY”, 7F “Component name or PART number:” J5i%$t “TOTOL”, 7F “Parameter
name for time values:” J5i&$ “TIME”, 7€ “Parameter name for data values:” J5i&$ “G”,
SRJE L “OK” 42BN AE 42 i Tin =5 ) 2847 o

ISNH I
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K 10-36 X iy K 10-37 XS gy
10.1.6 kE2&H

1. MBI
(1) KXk $F Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 5 H
“Solution Time for LS-DYNA Explicit” % 1 (WL 10-38).

NSolution Time for LS-DYNA Explicit

Solution Termination Time

[TINE] Terminate at Time: D
0] Apply Cancel Help

4 10-38  “Solution Time for LS-DYNA Explicit” #f H

(2) 7F “Solution Time for LS-DYNA Explicit” % 1+ “[TIME] Terminate at Time:” J&
RJTHE A “0.27, SRJ5 Lz el P i) “OK” %4,

(3) fKIKIEF: Main Menu>Preprocessor>Solution>Output Controls>Output File Types, #f
H “Specify Output File Types for LS-D...” % 1 (WL 10-39),

(4) 7F “Specify Output File Types for LS-D...” % 1+ “File options” J& 177 HE ik $¢
“Add”. 7F “Produce output for...” JG 7 HEF LR “LS-DYNA”, SRJ5H izt DO

“OK” f%Hl.
ISNH I
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MSpecify Output File Types for LS-D...

[EDOPT] Specify output type for LS-DYNA

File options hdd -

Produce output for... ANSTS =
(014 ‘ Apply | Cancel ‘ Help |

& 10-39  “Specify Output File Types for LS-D...” %[

(5) MKIRIEF: Main Menu>Preprocessor>Solution>Output Controls>File Output Freg>Number
of Steps, i “Specify File Output Frequency” % 11 (ULl 10-40).

M Specify File Output Frequency

[EDRST] Specify Results File Output Interval:

Number of Output Steps
[EDHTIME] Specify Time-History Output Interval:
Number of Output Steps
[EDDUMP] Specify Restart Dump Output Interval :
Number of Output Steps

dpply | Cancel | Hailp

K 10-40 “Specify File Output Frequency” % [

(6) 7E “Specify File Output Frequency” % ' “[EDRST] Specify Results File Output
Interval:” J5 i J7HESR N “20”, {F “[EDHTIME] Specify Time-History Output Interval:” J&
ITTREF A “1007, ARG S & H i “OK” 44,

2. HpKXXH

(1) HIRI%EHF Main Menu>Preprocessor>Solution>Write Jobname.k, #fit “Input files to
be Written for LS-DYNA” % 11 (UL 10-41),

M Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSTS -

Write input files to... ‘

‘ Browse. . . ‘

[0]:4 ‘ Apply | Cancel | Help

10-41  “Input files to be Written for LS-DYNA” % [l

(2) £ “Input files to be Written for LS-DYNA” % 1+ “Write results files for...” J5[¥)
JiREFILEFE “LS-DYNA” iz Jy HEJa (I = M ki $) . Pl “Write input files
to...” JGl) “Browse...” %4, 5t “Write input files to...” & (LA 10-42),

(3) £ “Write input files to...” & HH “XFE4% (ND:” G THEF N “frame
earthquake k”, A5 8ty “ORAF” #%4HIREI2] “Input files to be Written for LS-DYNA” % I
(LK 10-43).
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Write input files to...

BFE D | frane_earthguake = cf EAv

AR
?[‘.‘
2l

=
A

9

HATehE

i LRRE

wEm: | = gEe |
EEEE D [ ew =1 it

K] 10-42  “Write input files to...” % I

I Input files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... 1LS-DITHA -

Write input files to... |frameiearthquake.k | Browse. . . |

)i Apply ‘ Cancel | Help

10-43  “Input files to be Written for LS-DYNA” % [
(4) i “Input files to be Written for LS-DYNA” & I+ [ “OK” 441, 74 “EDWRITE
Command” & H (L& 10-44),

WEDWRITE Command (%]
File

#xx% ANSYS GLOBAL STATUS =

TITLE =

NUMBER OF ELEMENT TYPES = 1

276488 ELEMENTS CURRENTLY SELECTED. HMAX ELEMENT MUMBER = 276488

297928 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 297928
1584 KEYPOINTS CURRENTLY SELECTED. MAX KEYPOINT NUMBER = 3768
3816 LIMES GURRENTLY SELECIED. MAX LINE HUMBER = 7872
1952 AREAS CURRENTLY SELECIED. MAX AREA NUMBER = 3584

Write ANSYS database as an Explicit Dynamics input file: frame_earthguake.k

#x% NOTE *wx CP = 48.484 TIME= 13:59:38
There are no TRANSLATIOMAL or ROTATIONAL DISPLACEMENT boundary
conditions.

K 10-44 “EDWRITE Command” % [
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(5) i “EDWRITE Command” % 047 F AR X5 K5 1 .
(6) LRI AT b AR ST R EEA A E S, # i “Exit from ANSYS” % I
(WA 10-45),

[Exit from ANSYS X

— Exit from AMSYS —
" Save GeomtLoads
" Save GeotLdt+Solu
" Save Everything

" Quit - No Save!

ok | Cancel | Help |

10-45 “Exit from ANSYS” %

(7) i “Exit from ANSYS” % 1+ “Save Everything” §ij [ # FEHE, P dZ 5
HA i “OK” $%4H..

3. K##

(1) FTJF “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % H (.
Kl 10-46). HSOZE NI C &7, R s i b 5555 vz i i dse b BIARE
DN R R A W R T OO % D OS], UL CIFGR T SRR “ ANSYS
14.0”7 CAEJE R “Mechanical APDL Product Launcher 14.0”7 E 53T CAd L ERR) .

(2) Hif; “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % HH
“Simulation Environment: ” J5HE J5 1438 . = A TE K 4R, &H “LS-DYNA Solver”,

(3) Hif; “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % HH
“License: ” JyHEJG MBI, = fMAIEEAR, P “ANSYS LS-DYNA”,

(4) % “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % HH
“ Analysis Type” T HJ] “Typical LS-DYNA Analysis” #Z4l,

(5) 7£ “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % H
“Working Directory: ” J7HEN fir A\ “d:\frame_earthquake”.,

(6) H.if; “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % HH
“Keyword Input File” J7HEJG ) “Browse...” %4, 7 “Select Keyword Input File” %I
(L& 10-47)

(7) 7F “Select Keyword Input File” % I1HH 4% “d:\frame earthquake” H % N “frame
earthquake k” SCfF, HEUbR iz sCfb G, Wi “479F7 4l

(8) il “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % HH ]
“Customization/Preferences”. UK 10-48 Ji7x, 1 “Memory(words):” JEHA “300 000 0007,
RIG T “OK” el V. PO AEE v FBIUR R, 755 BRI N AT

(9) FHesH Bt R “D:\Program Files\ANSYS Inc\v140\CommonFiles\...” %
OB 10-49) 0 % H B — A7 Won 1 A @ o 482 200 S B 7 2 o S A7 e, D

“13726492” (words).,
ETES e I
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File Profiles Options Tools Links Help

——Analysis Type
Simulation Environment: ( o )/mcal L5-DYMNA Analysis

{L5-DvNA Solver 2 | ) Implicit-to-Bxplicit Sequential Solution

) Bimple Restart Analysis

License:

CTANSYS LE-DYNA™Y [ | ) Small Restart Analysis
. Full Restart Analysis

Y —

Customization, f High Perfarmance
Preferences Computing Setup

-

e —

warking Director’eDarame_sanhouake 2 | -

Keyword InputFiIKﬂﬁ?ﬂe_eaﬂhquakelﬁame_eaﬂhqua;;D | - -
—

Restart Dump File: | | -

P4 10-46  “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % 1

Select Keyword Input File

EHEE D |3 frane_ear thquake ] « £k B
- |#] frame_earthquake. k

THE W Erane_corthouake I

WP [LS-DYFA Input Files Ok.X)

i

| 117 @ |
|

K 10-47 “Select Keyword Input File” %
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File Profiles Oplions Tools Links  Help

——Analysis Type

Simulation Environment: ) Typical LS-DYNA Analysis

|LB-DYNA Salver |g ) Implicit-to-Explicit Sequential Solution

! Bimple Restart Analysis

License:
[angvs Le-Dvna | ~|

File !
Management

_» Bmall Restart Analysis
) Full Restart Analysis

" nnn——*
(|z00000000 |

Mermory fwards):

File Size

numberofcPus [ 1fE
O

|| Enable double precision analysis

‘ Run | Cancel Run | Praduct Help

10-48 “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” %Il

= D:\P

* £
#* This is the LS-DYMNA Finite Element code. -
* £
# Meither LSTC nor the authors assume any responsibility for =
* the validity,. accuracy., or applicabhility of any results *
# pbtained from this system. The user must verify his own »*
* results. =*
* £
# LSTC endeavors to make the LE-DYNA code as complete. »*
#* accurate and easy to use as possible. »*
#* Suggestions and comments are welcomed. Please report any =
#* grrors encountered in either the documentation or results =
#* immediately to LSTC through your site focus. »*
k.3 E
* Copyright (C> 1998-2811 *
* by Livermore Software Technology Corp. <LSTC> -
#* All rights reserved »*
* £
w*duudd¥ notice *HMMMMMN npotice HEMME¥ notice SRR
Beginning of keyword reader B6-14-13 14:38:21
Memory required to process keyword H
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10.1.7

EAk38

FRbEseE (RS T 8T L) H LS-PREPOST 4T TS 45 1,

(1) M AR 28Xl LS-PREPOST B AFAY R br (ILIE 10-50), FTIT4AF 5

HAbAY £ By “Plot” %41, 5 H “PlotWindow-1" % 10 (WL 10-53).

K 10-50 LS-PREPOST J& 1 Elbx

(2) HIWUbR 2 g S b e AR i 2 B A ALY “File”, P85 “Open”, A5 “LS-
DYNA Binary Plot Ctrl+B”, #/)5#kii “D:\Chl0\frame_ earthquake” H & ) “d3plot” X
o FTHRZCE S, RS I LA (LK 10-51).,

(3) 4kl 10-52 frox, B iRAE S RA M) “History”, $RfE1EH “Nodal” Hij i ) f 1k
HE, PRk “X-displacement”, #XJi5 FH BUbR 2 BEAEAE SR A5 A I IO A B of— (R b —
AN WUR T AN NI, AR “Clear” $AIVEBRIZ T T 2L, AR5 FHIE R

HHLS—PrePost 3.2 (Beta) — 29Jun2011(16:05)-32bit D:\frame earthquake\d3plot

File Misc. Toggle Background Applications Settings Help
LS-DYNA user input Follow | splitw | Particle
Time = 0 Output Trace X¥Plot
Anno Light FLD
SPlane | Setting | state
Range | ¥ector | Measur
Find Ident ASCIT
Fcomp | History | ¥iews
Appear Color Model
Group | Blank | SelPar
1 z|3|4|s|e|7]D
Y
bx
[title | off | Tims | Triad | Beolr [unode | Frin | sos | Lcon | acen | zin | +10 | Ru m Top | Front | Right | Redw | Home
Hide ‘Shad View | Wire | Feat | Edge | Grid | Mesh | Sh | Peen | Zowt | 7 | cp | A0 Bottm | Back | Left | Anim | Reset
[eoc First ‘1 ﬁast ‘T hnc |1 ‘Lnnp SF ‘ ‘Time ‘D ‘
IR IEI sater 1|
U Ly Dev Done
> Finished reading model fad
Need model data to operate command v

K 10-51

HEZR &5 H

IR F I
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D:\frame earthquake\d3plot Q@g‘

Follow Splitw Particle
@ Output Trace XYPlot
[ _
dg’ ‘ Anno Light FLD
gt L ) - Iy SPlane | Setting | State
R gy
i’ i’!=! Range Yector Measur
’ Ly
i’ li= ! ’! Find Ident ASCII
- o "i " Fcomp History Yiews
N T W R P
.‘ ‘:.#I» " Appear Color Model
i-!=!| —i Group Blank SelPar
b T e[s[s[se]]o
i’ ‘;""!  Time History Results
— s ’ L () Global O Part
S "
"-’ S [ @ Nodal )R-Nodal
o | ‘
iﬁ‘.’g‘n ) Element () Scalar
i’ iﬁl'! O Int Pt ol Fail
AT
~ = --
“!“’R‘ ’i ¥-coordinate A
i=-'-!’; Z-coordinate
L™ otal Conrdinate
ST
i‘ -‘!l ’! <
1“-"' "‘ 2-displacement
esultant Displacemenl
1] sl 1 ot Resultant Displ t
= = - -—‘ X-velocity
N T i 3
e -velocity
R < >
Deon m Top | Front | Right | Redw | Home
All m Bottm | Back | Left | Anim | Reset
SF Time |0
j o Statey |1
L Clev Done M ‘ |
ew Padd
-~ .
b 48,-2.400000095 = Clear | Raise Pop | Done

K 10-52 EH A A

SiPlotWindow—1

0.02 L-S-DYNA yser input
Node no.
A
0. _A 247833
o
Q °/ \
4 on A
c /
L
E
8001
o
=
i
7002
>
0.03 L . L . L L
0 0.01 0.02 0.03 0.04 0.05
Time
SRS | Title Scale Attr | Filter | Print | Save Load | Oper Hide Close Quit

B 10-53 15 5 AN 8 i Pl T] ) 28 1 il 2k
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10.2 ZEEMH 2—REHEKE

MY R A A [ A R SR o s TR R TR, AR A S R e s R HL T
A< BN TEI M A . LS-DYNA W] LUy AR e b s jle R R R, I Rl LSBT
TR “CEBNAE . U5 E TR ORI AR BT DU e SRR 5T b i B IR,
1] AR SRR A vk ANt . TR, 7 B0 A ad R LTH SRR 5 e s RS 2R el R v o 7
= SNV

% (5 & &% & | — M55 & “AVI\Ch10\shell forming.avi”

10.2.1 [o) @A

Wik 10-54 Fros, B BB AR IR, b TR BT R RS A s S, Al

WX J7 ) R B, RERAEAN T IESEH R V2 M. AN YRR Tmm. IR
Syt SRRSO, SO BB BN SRR LT . SR BOE R R )
B, ARLR A EN B MG, RSN B I R

Kl 10-54  JLAAEY

[T 6 T R oL, W UK b R RERO MR, JFBRE e R H T
[fiEg. g DY 410N LR, AR RERY X 7 AT U T k. AR AR NI,
WA B s —Ik, H b, FRIERERRTIF. BRI

IR F I
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Bt “Chl10” H3 T “shell forming.db” SCAF 4 #1335 HL “ D:\Ch10\shell
forming” HX T,

10.2.2 # A LS-DYNA FibIEse

(1) {5 “FFeh” SEpdidgn “ANSYS 14.0” 092, H¥L “Mechanical APDL Product
Launcher 14.0” Ebr (JLE 10-55), ¥t “Mechanical APDL Product Launcher 14.0” E#5,
P “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 1 (UL 10-56).

v | E) ANSYS Client Licensing

(T AoWa

) EEN

[T Fluid Dynamics

I Help

@ Meshing

@) Utilities

S ANSYS Icepak 14.0

N Mechanical APDL (&NSYS) 14.0

r vy vy v v v

I\ Mechanical APDL Product Launcher 14.0

~ IR R

u UninStalllMEchanical APDL Product Launcheri
N Workbench 19,0

% 10-55 “Mechanical APDL Product Launcher 14.0” Elfx

ﬁ!gi ”i éggzg Mgggﬁmgﬁl éPDL Product Launcher [Profile: %% m

File Profiles Options Tools  Links  Help

Simulation Environment:

[anisve E Add-on Modules -
. ELS—DYNA (DYN)
License:

[angvs Ls-Dmia |~}

Customization/ fH\gh Ferfarmance
Preferences Computing Setup

working Directory. | || Browse

Job Name: ‘ | Browse.

| Run ‘ Cancel Run | Froduct Help

P4 10-56  “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % I
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(2) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” & K/
“Simulation Environment: ” J5 HE J5 118137 = ML EbR, & “ANSYS”,

(3) i “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % K/
“License: ” JyHEJa B =fE K bR, &+ “ANSYS LS-DYNA”,

(4) 1F “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % 0¥
“Working Directory: ” J7HEHN $kHi “D:\Ch10\shell forming” H .

(5) 7£ “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % ™ [¥]
“Job Name: ” J7HEN & H “D:\Ch10\shell forming” H k™[] “shell forming.db” 4.

(6) H.if; “14.0: ANSYS Mechanical APDL Product Launcher [Profile:***La...” % ¥
“Run” %4, % ANSYS LS-DYNA #:/EFf.

(7) Hidi ANSYS LS-DYNA #A15i/c EAfiAbiY) “OPEN ANSYS File” %4 (A& 10-57),
FTIF “D:\Ch10\shell forming” Hs%#) “shell forming.db” St TIFZ3CiEE, KIS
s I HESE )

(8) HIki%EH¢ Utility Menu>PlotCtrols>Style>Colors>Reverse Video, 4 E& H 1 &
Ay A, DU S St rh G LB (LI 10-58)

LY ANSYS LS-DY

File Select List Pl

LICETEEFT

ANSTS Toolbar

& 10-57 “OPEN ANSYS File” &4 K] 10-58 JLAaA
10.2.3 TEHER
1. REETT

(1) HIRZEFE Main Menu>Preprocessor>Element Type>Add/Edit/Delete, B[l /% Main 52
FUREY) “Preprocessor”, KK H.i “Element Type” — “Add/Edit/Delete” (UL 10-59),
1 “Element Types” % H (LK 10-60).

(2) Hiif; “Element Types” % 191 “Add...” #%4l, 5} “Library of Element Types”
w1 CILE 10-61).

(3) {F “Library of Element Types” % [+ ¥ /230 5 M H Bl ks Fp a5 i b “LS-DYNA
Explicit” (EH G5 NE G, A7 HE AR fdi 2k “Thin Shell 1637,

IR F I
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NElement Types &|
ANSYS Nain Nenu ®|
B Preferences .
B Preprocessor Defined Element Tvpes:

2 Element Type
EJAdd/Edi /Dol otd
Switch Elem Type
B Add DOF
Remove DOFs Add. .. | | ‘
EElem Tech Control

Real Constants

Taterial Props

Sections Claose | Help |
Nodeling
K4 10-59 Main 35T € 10-60 “Element Types” % [

NLibrary of Element Types

Only structural element types are shown
Library of Element Types

3D Link

Mot Solved

Element type reference number

I

04 ‘ Apply | Cancel ‘ Help

K 10-61 “Library of Element Types” % I

(4) i “Library of Element Types” % - ) “OK” 44l . XM} “Element Types” %

AR B giker 7o LK 10-62),

(5) ¥ “Element Types” % ¥ “Close” 441 .

2. EX#H

(1) #KKIEFE Main Menu>Preprocessor>Material Props>Material Models, H I “Define
Material Model Behavior” % 1 ( JLIE 10-63).

MDefine Material Model Behavior

INElement Types &‘ Naterial Edit Favorite Help
) ) Material Wodels Defined Material Models Available
DeiHmed e Tasss Material Model Number 1 J Egﬁ;g}ées J
Linear

Nonlinear
@ Equation of State
8 Discrete Element Properties

Add. .. | Iptions. . | Delete |

Close Help = j = j

10-62 “Element Types” % I 10-63 “Define Material Model Behavior” % I

(2) H Wb Zc 8 B “Define Material Model Behavior” % 147 ] 77 HEH 1) “LS-
DYNA”, Zk&riid; “Rigid Material”, 3 “Rigid Properties for Material N...” % [,

(3) 7F “Rigid Properties for Material N...” % I3 700 FEE (LK 10-64): 7 “DENS”
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Ja R JTRE AN “78007, fE “EX” JRHIJTHER A “2e11”, fE “NUXY” J5 i) J5 HE ¥
AN “0.3”, {F “Translational Constraint Parameter” J5 /] J/jHEFIEFE “Z and X disps.”, 7F
“Rotational Constraint Parameter” J5 [ J7HEFi£F% “All rotations”, #RJ5Hidi “OK” 4.

(4) Py (ChpfRJE ANSYS10.0 A, X HEFTFEXND) “Define Material Model Behavior”
A& LA RES ) “LS-DYNA” SCfF, 4kl “Nonlinear” U1, FRHidi “Inelastic”
e, PR “Isotropic Hardening”, #ix )5 ¥l “Bilinear Isotropic”, HiE “Bilinear Isotropic
Properties for ...” & 10 (LK 10-65).

Rigid Properties for Material N... g‘

Rigid Material Properties for Material Number 2 mBlllnear Isotroplc Propert ics for ... §|
Bilinear Isotropic Waterial Properties for Waterial Number 1
DENS 7200
X 2ell
2 FEN— oms I
EX
HUXT
Translational Constraint Paramster|Z and X disps. j Tield Stress
Tangent Nodulus
Rotational Constraint Parameter A1l rotations j

ot | caes | b | o6 | camcel | Hen |

10-64 “Rigid Properties for Material N...” %11 & 10-65 “Bilinear Isotropic Properties for ...” % I

(5) 1F “Bilinear Isotropic Properties for ...” % 117 ) “DENS” J7HEALE N “78507,
“EX” JTHEAEB N “2.1el1”, “NUXY” JiHEAES A “0.37, “Yield Stress” JiHEAL S A
“2¢8”, “Tangent Modulus” JFHEALE N “2¢9”, Ll FHr AT R Bl N 7850kg/m®, ¥ G
B 2.1x10"Pa (JEF 2.1el1 F7R 2.1x10"), JARAEL 0.3, JEARR SN 2x10°Pa, )4k
A 2x10°Pa,

(6) Hidi “Binear Isotropic Properties for ...” & LIH ) “OK” 4.

(7) HBEMASMT “Define Material Model Behavior” % 114G HES ) “LS-DYNA”,
ezl “Rigid Material”, 3 H “Rigid Properties for Material N...” % [,

(8) 1F “Rigid Properties for Material N...” & 134T0 FE4/FE (UL 10-66): 7F
“DENS” JG 7 HEFPAAN “78007, £ “EX” JSHU7HESRHIA “2e117, 78 “NUXY” J5 1
JIHER#T N “03”, {E “Translational Constraint Parameter” J5 {1 GAEF & $FE “Z and X
disps.”, fF “Rotational Constraint Parameter” J5 i) /7 HEHH £ “All rotations”, AR5 H.ifi
“OK” 4.

(9) Bi; “Define Material Model Behavior” & 45 A Y 5% % .

3. RELRE

PR T EAL (BURRD s PUEEAE i,

(1) #KIKIEF: Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Areas, I
“Clue Areas” % 1 (LK 10-67),

(2) ki “Glue Areas” % LI “Pick All” $24, K- MLE ERrE “IREAE—il”,

(3) i E R A B T HA&T R “SAVE DB” #%4] (ILE 10-68), fRAFE .
WIRGE AT “SAVE _DB” %4, wLUEH TS —F “ANSYS Toolbar”,

IR F I
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* pick i Umpick

(¢ zingle " Box

" Polygon (" Circle

" Loop
Count = u]
Maximum = 19L2
igi i 5 | Mini =z
MRigid Properties for Material N... LR
— Area No. =
Rigid Material Properties for Material MNumber 2
(* List of Items
DENS 7800 " Min, Max, Inc
EX Zell
N s | I
Translational Constraint Parvameter|Z and X disps. = EE | Apply |
Rotational Constraint Parameter A11 rotations j Reset | Cancel |
Pick A1l | Help |
oK ‘ Cancel | Help ‘
o .. . . o .
10-66 “Rigid Properties for Material N...” % 1 E 10-67 “Glue Areas” %

4. WEXLEH

(1) fKKIEFE Main Menu>Preprocessor>Real Constants, 7} “Real Constants” % [
(LK 10-69), Hiii “Add...” #%4l, 34 “Element Type f...” &1 (JLE 10-70). H ilbs
JegEkEd “Element Type f...” & HHHEN ) “Type 1 SHELL163”, #RJ5Hidi “OK” 4%

H, 3 “Real Constant Set Number 1, ...” %0 (JLE 10-71), R)5Hd5 “OK” 4,
FH S — B “Real Constant Set Number 1, ...”7 &1 (LK 10-72),

MWReal Constants E‘

Defined Real Constant Sets

MElement Type f... g|

Choose element type:

Type 1 SHELL1E3

hdd... | | |
ANSYS Toolbar
SAVE_DB| RESUM_DB| quIT| POWRGRPH| Close | Help | 0K Cancel
K 10-68 T H% K 10-69 “Real Constants” % [l & 10-70 “Element Type f...” %

(2) 5 —MEH “Real Constant Set Number 1, ...” % 1 “No. of integration pts.
NIP” JEHIAHEF SN “5”, # “Thickness at node 1 T1” J5 I HHEF A “0.0017, R)5
Bk “OK” #4031 E| “Real Constants” T 1.

(3) il “Real Constants” % I H [t “Close” #&4H 1% & H .
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BRTOHRIGE
MReal Constant Set Number 1,... [
Element Type Reference Ho. 1
Shear Factor SHEF l:l
No. of intezration pts. HIFP I:I
Thickness at node 1 T1 |:|
Real Constant Set Number 1,... % Thickness at node 2 T2 I:I
Flement Type Reference No. 1 Thickness at node 3 T3 |:|
Real Constant Set Ho. Thickness at node 4 T4 I:I
ok | Cancel | Help | ok | Cancel | Help |
4 10-71 “Real Constant Set Number 1, ...” %I K 10-72 55— FE L “Real Constant Set

Number 1, ...” %
10.2.4 XIS EIT

(1) HIRI%EHFE Main Menu>Preprocessor>Meshing>MeshTool, 3 “Mesh Tool” %I .

(2) il “Mesh Tool” & “Lines” Jai) “Set” 4, #AH “Element Si...” %1 (I
B 10-73), i “Pick All” 324, 34, “Element Sizes on Picked Lines” % I (LK 10-74),
TE1Z% % 11 “SIZE Element edge length” 5% AREF 4 “0.0015”7, KR5S “OK” 4.

* pick " Unpick

(¥ Single (" Box

" Polygen (" Circle WElement Sizes on Picked Lines X

® feep [LESIZE] Flement sizes on picked lines

e = 0 SIZE Element edge length I:I
BEEElEn = SELE NDIV No. of element divisions
P - ]

(MNDIV iz used only if SIZE is blank or zero)
KEYNDIV SIZE, NDIV can be changed v Tes

SPACE Spacing ratio

Line Ho. =

(* List of Items

(" Min, Max, Inc BNGSIZ Division arc (degrees)

I

{ use ANGSIZ only if number of divisions (MDIV) and

element edge length (SIZE) are blank or zero)
Clear attached areas and volumes [ Na
Reseat Cancel
Pick A1l — )i | Apply | Cancel | Help |
10-73  “Element Si...” % 10-74 “Element Sizes on Picked Lines” i

(3) HIRIEFE Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs, #f
“Meshing Attributes” 7 H (UL 10-75). fFiZ%% H “[TYPE] Element type number” J&5 [ J7
HEFZEH# “1 SHELL163”, £ “[MAT] Material number” J5 [ 7 HEFEFE “17, K57
“OK” #%4l. *ili “SAVE DA” #4 (WK 10-76), {RA7FE:.
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MMeshing Attributes

Default Attributes for Neshing

[TYPE] Element type number [ 1 sHELLIS3 ~|
[MAT]  Material number -

[REAL] Real constant set rumber [Mone defined ~|
[ESYS] Element coordinate sys I—OLI
[SECNUM] Section mumber [Wone defined ~|

0K Camesl | Help ‘ ANSYS Toolbar

savE_B| REsum_pB| qurt| POWRGRPH|

Kl 10-75 “Meshing Attributes” % Il Kl 10-76 T H%

(4) HIKZEH: Main Menu>Preprocessor>Meshing>MeshTool, #ft “Mesh Tool” % [
(W 10-77), % “Shape:” J5H) “Quad” Fll “Mapped”, #R)5Hidi “Mesh” %4, FH
“Mesh Areas” %I (WL 10-78), RJFiktize 1 L “Box”. B HE T HA& T
“Front View” 4%l (WL 10-79), JHHME T HE&H N “Zoom Model” #ZHIUA L T

(LB 10-80),

+ pick (" Tnpick

* Single " Box

" Polygon (" Circle

" Loop
Mesh Areas = Count = 0
Maximam = 19EZ
Shape: " Tii uad
Mindmam = 1
G
" Free . Area MNo. =

Jor 4 sided - X
(# List of Items

Clear (" Min, Max, Inc

Refine at: 'm

()24 | Apply |
Refine
RBeset | Cancel |
Cloge | Help | X | |
Pick a1l Help
K 10-77 “MeshTool” % H 10-78 “Mesh Areas” % I

(5) HRAs “HEXE” CHP3f e SA, Bahibr, hr— OB, B KB
BAETTE R EL D) BB, FEAEIERN A . i “Mesh Areas” % 11 “Count” =
“8”, ARJGHLT “OK” 24 (ULIE 10-81). 5ei EAEH MIA& R4 (LI 10-82).

(6) KxIEFE Utility Menu>Plot>Areas.
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ele@ale
selela]

10-79  “Front View” %4 % 10-80 “Zoom Model” %41

(7) MKIIEF Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs, #f i
“Meshing Attributes” % 1. 7E1Z%% 1 “[TYPE] Element type number” J5 [ 7 HEFZEFE “1
SHELL163”, {f “[MAT] Material number” 57 HEF &SR “37, SRJGHd “OK” %4l

(8) #KIKi%LFE Main Menu>Preprocessor>Meshing>MeshTool, #iH “MeshTool” % .
1 “Shape:” J51 “Quad” il “Mapped”, #RJ5 5 “Mesh” $%4l, 7 “Mesh Areas”
& CULE 10-83), ARJEak iz E 1 L “Box”s

(9) HMAFRHEE TBL, FEAZEBWA . L “Mesh Areas” & L[] “Count” =
“127, SRJaHal “OK” #5HH. Semc PRI IR L7y (LI 10-84).

st i e 8

* pick " Unpick (* pigck ™ Unpick

" gingle (v Box " gingle % Box

" Polygon (" Circle

" Polygon (" Cirele

" Loop " Loop

Count = Count = 1z
Maximum = Z1 Maximum = 21
Minimum = 1 Minimum = 1
Area No. = Area No. = 12

* List of Items

(+ List of Itews
(" Min, Max, Inc

—

" Min, Max, Inc

|

Reset Cancel Bezet Cancel
Pick A1l Help L Pick All Help
| T
10-81 “Mesh Areas” % [ Kl 10-82 Kl 43 RS I ) LA & 10-83 “Mesh Areas” %[l

(10) MK THEAH K “Isometric View” $Z41F1 “Fit View” (UL 10-85), K E
st b IRty (ALK 10-86).

(11) KRk FE Utility Menu>Plot>Areas.

(12) K Iki%EFE Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs, #f
“Meshing Attributes” % [1. 7E1%% I “[TYPE] Element type number” )51 7 HEHIESE “1
SHELL163”, 7F “[MAT] Material number” J5 ) /7HEFIEFE “27, SRJGHE “OK” #44l.

IR F I
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10-84  RI7F PR JE A Ly AR

1~
=3
g
8
8
8
8
@
Q
K 10-85 KT H 4 K 10-86  KllorMIk% S . FAR

(13) KIRi%E+FE Main Menu>Preprocessor>Meshing>MeshTool, i “MeshTool” % .
R “Shape:” J5H) “Quad” il “Mapped”, #RJ5 5 “Mesh” %4, 7H “Mesh Areas”
T, ik, RJE R “OK” Fdl. BRI a3 se i (LB 10-87).

10.25 ITRIZE

1. & Part
(1) KL F Main Menu>Preprocessor>LS-DYNA Options>Parts Options, #fiiHi “Parts
Data Written for LS-DYNA” % 0 (L& 10-88).
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10-87  FBEHY 5 B X 4 K1) 4

(2) {#¥F “Parts Data Written for LS-DYNA” % LRI ER N BE B A, BATZE T
“OK” F24, it “EDPART Command” % 1 (JLIE 10-89), Hrr, ALK “Partl”, FAL
Jy “Part2”, Wik “Part3”,

MEDPART  Command X
File

The PART list has been created.

W Parts Data Written for LS-DYNA
LIST ALL SELECTED PARTS.

[EDPART] Part ID Options
Option IPRRTS FOR ANSYS LS-DYHA

* Create all parts

 Update parts IUSED: uzed in number of selected elements

 Add part

PART MAT TYPE REAL USED
" Delete part
" List parts 1 1 1 1 68
3 1 1 2420
(04 | Apply | Cancel ‘ Help | 3 2 1 1 3248 L4
v
10-88 “Parts Data Written for LS-DYNA” % I 10-89 “EDPART Command” & I

(3) i “EDPART Command” 7 47 F A X SR E .

2. & X Component

IAb 7. Component [I/ET&Z: HUCHANHF PUS BRI i, ##57—> Component f T
HEIES X 5 W A RS 3o 248K, X~ Component 0.4 H 1 FRSEVE A7 1 DU IAHT Y. Z J5 )
Rizsgh. b TEROMEE, O B BN far AN T EE A B E Component.

(1) #KPGEFE Utility Menu>Select>Entities..., #fH} “Selec...” & (UL 10-90). 7¢
HE O RE—ANHEP LR “Lines”, {E58 —ANTHEFIEF: “By Num/Pick”, & “From
Full” i) FIEHE, SRS il “OK” %4, 3l “Select lines” % H (WL 10-91). EH 4

WIS, ARA Had “OK” 154l
IR F I
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(2) WK% HE Utility Menu>Select>Entities..., 3 “Selec...” &I (WK 10-92). 7Fi%
TS — N THEP LR “Nodes”, 7EHE —/ANITHEPEFE “Attached to”, Pk “Lines,
all” B HIERE, FRET “From Full”, #RJ5 50 “OK” %4

Select lines
* Pick £ Unpick M Selec. .. %

¢ gingle { Eox (Nodes )~
" Polygon (" Cirele
" Loop

" Elements

o " Keypoints

Clines, 2D

" Lines, interior

Count

MSelec... % Tiogaimem,

Minimum
r—— " Areas, interior
-
'w " Yolumes, all

(¢ List of Items

" Areas, all

©: " VYolumes, interior
rom Full (" Min, Max, Inc
" Reselect @um Full
T Also Select " Reselect
© Unselect " Also Select
" Unselect
Sele All Invert
L M Apply Sele All Invert
Sele None| Sele Belo R
Apply Beset Cancel bt
4 4 SR Apply
Plot Replot Pick ALl Help Plot Replot
Cancel Help Cancel| Help
K] 10-90 “Selec...” % H 10-91 “Slecte lines” % I 10-92 “Selec...” F& I

(3) HRiEFE Utility Menu>Comp/Assembly>Create Component..., #H “Create Com-
ponent” & I1 (YLK 10-93). 7F “Component name” J5 ¥ J7 HE 4 A\ “sh”, {F “Entity
Component is made of” JG I 7 HEH LS “Nodes”, SR J5 & “OK” 4,

W\ Create Component X

[CM] Create Component

Cname  Component name |sh |
Entity Component is made of Nodes -
0K | Apply ‘ Cancel | Help |

€ 10-93  “Create Component” % Il

(4) Y%k £ Utility Menu>Select>Everything (R, T )7 515 T ).

3. EIIETrEA

LA =AMER: BB, BoE BEOWIEE): BT, WoE MRS =
BOE N DI L R A X 7 mfig3).

(1) fkkiZ$¢ Utility Menu>Parameters>Array Parameters>Define/Edit..., 3 “Array
Parameters” 7 1 (L& 10-94),

(2) Hiifi “Array Parameters” % 1911 “Add...” #%4l, 54 “Add New Array Param-
eter” & 1 (ML 10-95), 7F “Parameter name” 5 /7 HEF I N “TIME”, HI45 541 A~
25, SRR “Apply” H4.
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%]

INArray Parameters

Currently Defined Array Parameters: (Arrays larger than 3D not showm)

Parameter Tvee Dimensions Varl Vard

Add. ..
Close Help

10-94 “Array Parameters” i Il

INAdd New Array Parameter

[+DIN]

Par Parameter name ‘TIME |

Type Parameter type

= Array

" Table

" Character Array

: [ |

I.JLE Ho. of rows, cols, planes

For Type="TABLE” only:
Varl Row Variable

Var? Colum ¥ariable

Var3 Plane Variable

il

(0]4 | Apply | Cancel ‘ Help

K 10-95 “Add New Array Parameter” % [

(3) gk&Ari% % 1 “Parameter name” J5 7 HEF SN “DISY” CENHF ULV Y J7 1))
i, AEIHZABPLAHD, RFHd “Apply” 4%,

(4) YkBAE “Parameter name” Jo (T HEF A “DISZ” (B PUILUT Z J5 1 GRS
KB ZAI RS LI D, KRG “Apply” %4 .

(5) Zk%i4F “Parameter name” J5 [ 7 HEHP TN “TIMEX”, 7£ “No. of rows, cols,
planes” JEMMZHE—NITHEHFEIAN “107, SRJG S “Apply” %4,

(6) 4hEAE “Parameter name” Ji [ J7HEF A “DISX” (N4 Uiy X M%),
7t “No. of rows, cols, planes” JGIEH—NHERHIA “107, SRJGH.d7 “Apply” $%4l.

(7) 4k&Ar “Parameter name” JGIFJTHEFP A “UPMO” (% ERIIAIFE). 7E “No.
of rows, cols, planes” JGIHSE—/NIHEFHIAN “107, SRIFH S “Apply” %41,

(8) Zh4EA{E “Parameter name” J5¥J7HEH 4 A “DOWNMO” (K PRI, &
“No. of rows, cols, planes” JGHE—"NTHEFHA “107, R Hdi “OK” 4R [ 2|
“Array Parameters” % 1 (UL 10-96),

(9) M Ebr A g “Array Parameters” % I H 1) “TIME”, “TIME” 3§ 5t48 K5,
Rtk , SRIGHd “Edit...” %4, #H “Array Parameter TIME” % .

(10) 4P 10-97 flizn, £F “Array Parameter TIME” % 142 K 7 PN J5 HE AR RN

“0”\ 113 1 ”o
Mﬁﬂﬁl
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X

MArray Parameters

Currently Defined Array Parameters: (Arrays larger than 3D not shown)

Parameter Tvpe Dimensions Varl Var2
DISK array 0=l
DISY array 2x1
DISZ array 2x1
DOWNMD array 0x1
TINE array 2x1
TINEX array 10 % 1

Add. .. Fdit... Delete

Close Help

10-96 “Array Parameters” i

Array Parameter TIME

File Edit Help

oo oo e e o= M
Selected: NONElC| SILI
L3 AV
[ [
TR
[ 2]

1

10-97 “Array Parameter TIME” i

(11) #.if; “Array Parameter TIME” % A FAAE) “File” FHsgH, PR FHsems
L “Apply”, FRHXHLT “Array Parameter TIME” % /45 A% “File” FhisRip, #
A R L “Quit” JR[FIF] “ Array Parameters” i .

(12) JH bR 228 s “ Array Parameters” % W) “DISY”, $RJ5Hils “Edit...” #%
Hl, H “Array Parameter DISY” % .

(13) ¥ “Array Parameter DISY” % 04 FAifK “File” FHRIZEM, Fad FhRsgp
L “Apply”, FRHKHT “Array Parameter DISY” % /45 A1) “File” FhiRif, #
FHEpd TR L “Quit” & [H]F] “ Array Parameters” % [,

(14) M EARZ gl “Array Parameters” % 1) “DISZ”, 4R J5 i “Edit...” %
Hl, 9t “Array Parameter DISZ” %[,

(15) #if “Array Parameter DISZ” %11 7c 4110 “File” TR, Pt PR
L) “Apply”, FRHAHTG “Array Parameter DISZ” % 11 /C LA “File” Fhgs, #
HR RS LR “Quit” JR[FIF] “Array Parameters” % 1.

(16) H B FRAcfE s “Array Parameters” 7 1) “TIMEX”, 4RJ5 s “Edit...” %
Hl, #fiH “Array Parameter TIMEX” %11,

(17) W 10-98 fizx, & “Array Parameter TIMEX” % A2 R J7 1 10 AN J5 HE AP AR IR
A “07, “0.0005”, “0.001”7, “0.0015”, “0.002” “0.0025”, “0.003”, “0.0035”. “0.004”

mﬁﬂﬁl
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“0.0045”,

Array Parameter TIMEX
File Edit Help

BRI | 1
Selected: NONEIC| Sltl
T3 4N

-

=

0.0005
0.001
0.0015
0.002
0.0025
0.003
0.0035
0.004

hll

10 |0.0045

10-98 “Array Parameter TIMEX” % H

(18) Hiidi “Array Parameter TIMEX” % A LMK “File” Rz, Fpd FHsg
Frp R “Apply”, FRREG “Array Parameter TIMEX” % 045 A 1K) “File” R 473¢
L, g R RS L “Quit” iz [H]F] “ Array Parameters” % [,

(19) M bp A28 5%k b “ Array Parameters ” % 114 ) “DISX ”, 4K J5 iy
“Edit...” %4, 91 “Array Parameter DISX” % 1 (UL 10-99). fF “Array Parameter
DISX” % FH K 10 A JTAEF R KIEEAN “07, “07, “0”. “0” “0.06”. “0.06”.
“0.06”7, “0.06”. “0.06”, “0.12”,

Array Parameter DISX
File Edit Help

::‘tfellzcmr:lel:l ,m View Plane m Eﬂﬂ
Selected: NONEIC| Sl!l
Lah £

L

0.06
0.06
0.06
0.06

0.06

SaRRRANAe

-
=

012

10-99 “Array Parameter DISX” %

IR F I
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(20) i “Array Parameter DISX” % 1A FAR) “File” NHsEH, R Fhsgm
B “Apply”, FERHT “Array Parameter DISX” 7 A2 FAfiff) “File” FHrscs,
HRDG R IR “Quit” iR ([F 3] “Array Parameters” % [,

(21) F BUbR 20 8 ¥ i % 0 “ Array Parameters ” % [ 71 ) “UPMO 7, 4R o # i
“Edit...” %5, #H “Array Parameter UPMO” %11 (JLE 10-100). 7F “Array Parameter
UPMO” % HZE U5 10 AN JFAEFARKEEA €07, “=0.0057, “0”. “0” “0”, “0”,
“—=0.0057. “0”, “0”, “07,

Array Parameter UPMO
File Edit Help

Page Increment ’m View Plane m ElAlﬂ
N <Kp
VA

sbLLEEEEEH

-
=
=

K4 10-100 “Array Parameter UPMO” % I

(22) Hiifi “Array Parameter UPMO” % A2 BAARY “File” R, i Fhsgs
I “Apply”, PR “Array Parameter UPMO” % 1147 B “File” FHiseH,
g ol R s I “Quit” IR R3] “ Array Parameters” [,

(23) M Rbr AR ierh “ Array Parameters” 7 111 “DOWNMO”, X5 Hiii
“Edit...” %4, #H “Array Parameter DOWNMO” % 1 (LI 10-101). £F “ Array
Parameter DOWNMO” % 142 R 7 10 AN JFHE K I 07, “07, “07. “~0.005"
“—=0.005”. “0”, “0”, “0”. “=0.005”, “-0.005",

(24) i “Array Parameter DOWNMO” % 11/ i) “File” FHr3c, i Rz
SR “Apply”, FXHS “Array Parameter DOWMMO” % H A F K “File”
P, B R T RSE R R IR “Quit” JR[F[E] “Array Parameters” % o

(25) il “Array Parameters” % I1H ) “Close” 44 H1Z % 1 .

4. JEhNETT
(1) #KRIEF Main Menu>Preprocessor>LS-DYNA Options>Loading Options>Specify
Loads, #fiH} “Specify Loads for LS-DYNA Explicit” % .

IR F I
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Array Parameter DOWNMO
File Edit Help

o o ez 2 feemme o2l S
Selected: l‘vl()NElC| SILI
L3 AN

-

=

= =

-0.005
o |-0.005

=

EEEREERLEEL

K] 10-101 “Array Parameter DOWNMO” % I

(2) 4 10-102 fifi7s, £ “Specify Loads for LS-DYNA Explicit” %1+ “Load Labels”
JE T HEFERE “UY”, 4 “Component name or PART number:” J5i%&#¢ “SH”, fF “Para-
meter name for time values:” JGikF& “TIME”, 7F “Parameter name for data values:” J5ik#$¢
“DISY”, #RjGHdy “APPLY” 4. EBSH N EBoR /ey Ui (i Y JimD (A
BN (ILE 10-103, 7 53X R A8 FH it in A2 7% 2 far 1) 5 ORARE 2R 1))

W Specify Loads for LS-DYNA Explicit X
[EDLOAD] Loading Options for LS-DYMA Explicit -~
Load Options dd Loads -

Load Labels

Coordinate system/Surface Key

Component name or PART number:

Parameter name for time values:

Parameter name for data values:

Analysis type for load curves:
® Transient only
" Dynamic relax

" Trans and Dynam

To use an existing load curve:
Load curve ID

Scale factor for load curve |:|
BTIME Birth time-Activate impose I:l

DTINE Death time-FRemove imposed

(0]4 m@ Cancel Help

10-102  “Specify Loads for LS-DYNA Explicit” % H
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Bl 10-103 A7 DU 52 2 (167 A2 Hifiy

(3) Zk&{E “Specify Loads for LS-DYNA Explicit” % -1 “Load Labels” J& 177 HE /it
£ “UZ”, 7 “Component name or PART number:” J5ik£ “SH”, 7F “Parameter name for
time values:” J5ik$¢ “TIME”, & “Parameter name for data values:” J5iE$& “ZDIS”, 4k
Ja iy “APPLY” %4, EUEF FRos Mgy PUid R Z 771D ML W (I
K 10-104),

B 10-104 4R TU 34 52 B (A A% 3 Ay

(4) 4k2:fF “Specify Loads for LS-DYNA Explicit” %I “Load Labels” J& 17 HEH 1%
£ “UX”, {F “Component name or PART number:” J5i&+£t “SH”, fF “Parameter name for
time values:” J5ik#¢ “TIMEX”, 7f “Parameter name for data values:” JGik$F¢ “DISX”, 4R
Ja il “APPLY” 4%l KBS BB B mseeNaly DU QR X JrmD s (0L
& 10-105),
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(5) 4k2:(F “Specify Loads for LS-DYNA Explicit” % Il “Load Labels” J& [/ HE it
£ “RBUY”, 7F “Component name or PART number:” J5i%£#¢ “1”7, 7F “Parameter name for
time values:” J5i&FE “TIMEX”, 7 “Parameter name for data values:” J5i%# “UPMO” (I
Kl 10-106), RJ5Hd “APPLY” 424, EUEF I | Wosbiting: ERRHT Y 77 ) A # 2
i (LB 10-107),

N Specify Loads for LS-DYNA Explicit

[EDLOAD] Loading Options for LS-DYNA Explicit

Load Options 4dd Loads -

Load Labels

Coordinate system/Surface Eey

Component name or PART number:

Parameter name for time values:

Parameter name for data values:

Analysis type for load curves:
 Transient only
" Dynamic relax

" Trans and Dynam

To use an existing load curve:
Load curve ID

Scale factor for load curve I:l
BTINE Birth time-Activate impose :

DTIME Death time-Remove imposed

[0]4 ‘ (Apply )] Cancel | Help ‘

10-106 “Specify Loads for LS-DYNA Explicit” % I
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K] 10-107 A2 B0 AS Hidaf

(6) 4k4:fF “Specify Loads for LS-DYNA Explicit” %I “Load Labels” J& 17 HEH 1%
£ “RBUY”, 7F “Component name or PART number:” J5i%#¢ “2”7, 7F “Parameter name for
time values:” JGikFE “TIMEX”, 7F “Parameter name for data values:” J5iL$& “DOWNMO”,
R “OK” 24,

5. ENIZEM

(1) HKIRIEFE Main Menu>Preprocessor>LS-DYNA Options>Contact>Define Contact, #f
1 “Contact Parameter Definitions” % 1 ( L& 10-108).

[WContact Parameter Definitions

[EDCGEN] LS-DYNA Explicit Contact Parameter Definitions

Auto Gen' 1 (AG) [

Nodes to Surface Automatic (ASSC)

Contact Type

Surface to Surf Auto 2-D (4552D)
Single Surf (55)
Eroding (ESS) .

Suto Gen' 1 (AG)

Static Friction Coefficient

Dynamic Friction Coefficient
Exponential Decay Coefficient
Viscous Friction Coefficient

Viscous Damping Coefficient

Birth time for contact
Death time for contact 10000000
BOXIDL Contact box
BOXIDZ Target box

LA

(04 ‘ Apply ‘ Cancel ‘ Help

% 10-108 “Contact Parameter Definitions” % Il
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(2) 7F “Contact Parameter Definitions” % I “Contact Type” J& 5 —/NJrHEF £ $E
e “Single Surface”, 7F “Contact Type” JG 58 —/NIyHEH % $E
SAVE_DB| RESU]u'[_DB‘ QUIT| POWRGRPH‘ “ Automatic (ASSC)”, %E%ﬁ@ﬁ | EF‘ EKJ “OK” Tﬂ%ﬂo
(3) il E S e B T R4 “SAVE_DB” 24
10109 LR (AP 10-109), F-A73C 1

10.2.6 KEREE

1. s

(1) KXk FE Main Menu>Preprocessor>Solution>Time Controls>Solution Time, 7 H
“Solution Time for LS-DYNA Explicit” % 1 (L& 10-110),

WM Solution Time for LS-DYNA BExplicit

Solution Termination Time

[TINE] Terminate at Time: D
0E Apply Cancel Help

K 10-110 “Solution Time for LS-DYNA Explicit” % I
(2) 7E “Solution Time for LS-DYNA Explicit” % 7 “[TIME] Terminate at Time:” &
RIJTREH I “0.0045”, SR S5 E N “OK” 4%,
(3) KIS Main Menu>Preprocessor>Solution>Output Controls>Output File Types, #ft
H “Specify Output File Types for LS-D...” % 1 (W 10-111),

I Specify Output File Types for LS-D... %

[EDOPT] Specify output type for LS-DTNA

File options Add -

Produce output for... ANSYTS -
[0]4 | Apply | Cancel ‘ Help |

10-111  “Specify Output File Types for LS-D...” % Il

(4) 7F “Specify Output File Types for LS-D...” % 1+ “File options” J& 1 J7HEF ik ¢
“Add”, £ “Produce output for...” JGIJiHEFIESE “LS-DYNA”, RJ5 A% 5 TP
“OK” 44l

(5) MKIRIEF: Main Menu>Preprocessor>Solution>Output Controls>File Output Freg>Number
of Steps, i “Specify File Output Frequency” % I (JLE 10-112).

(6) 7E “Specify File Output Frequency” % ' “[EDRST] Specify Results File Output
Interval:” J5 I HESP AN “207, 7F “[EDHTIME] Specify Time-History Output Interval:” Ji5
AT HER SN “1007, SRS iz HP ) “OK” 24 .

IR F I
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M Specify File Output Frequency

[EDRST] Specify Results File Output Interval:
Number of Output Steps
[EDHTINE] Specify Time-History Qutput Interval:
Number of Output Steps

[EDDIMP] Specify Restart Dump Qutput Interval:

Number of Output Steps
Apply ‘ Cancel | M

& 10-112  “Specify File Output Frequency” i I

2. KXt
(1) HKIRIEFE Main Menu>Preprocessor>Solution>Write Jobname.k, #H “Input files to
be Written for LS-DYNA” % 0 (iL& 10-113),

INInput files to be Written for LS-DYNA

[EDWRITE] Specify Files for LS-DYNA Solver

Write results files for... ANSTS -

Write input files to...

| Browse. .. ‘

(014 | Apply | Cancel ‘ Help

K 10-113  “Input files to be Written for LS-DYNA” % I
(2) 7F “Input files to be Written for LS-DYNA” % 17 “Write results files for...” J5H]
JIHEFERE “LS-DYNA” (Huiiz A J5 MBI = MIEKIER . 5t “Write input files
to...” JGl) “Browse...” %4, it “Write input files to...” & 1 (JLE 10-114),

Write input files to...

BHED: [ shell forning - £f Ev

HRIEE
(=
e
L
SR
Fe

<)

i RS

THE |shell forming. 3| wEe |

BFER @ | kK = LT}

K 10-114 “Write input files to...” %I

(3) 7F “Write input files to...” & HH “3CfF4 (ND: 7 JGTHEF S “shell forming.k”,
SRIG T “ARAE” 4L, 3R[E13) “Input files to be Written for LS-DYNA” % 1 (W& 10-115).
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INTnput files to be Writtenm for LS-DYNA X

[EDWRITE] Specify Files for LS-DYNA Solwver

Write results files for... L3-DYNA v

Write input files to... ‘shell forming. k | Browse. .. ‘

(014 | Apply | Cancel | Help

K 10-115 “Input files to be Written for LS-DYNA” % I

(4) i “Input files to be Written for LS-DYNA” & L[ “OK” #%4l, i
“EDWRITE Command” % 1 (WL 10-116).

(5) i “EDWRITE Command” % 1147 L £y (¥ 35 526 H

(6) Haiged St A BSOS R AR E S, #iil “Exit from ANSYS” %
(WL 10-117),

INEDWRITE Command g‘
File

=x% ANSYS GLOBAL STATUS »wex

TITLE =

NUMBER OF ELEMENT TYPES = 1
6428 ELEMENTS CURRENTLY SELECTED. MAX ELEMENT NUMBER = 6428
6646 NODES CURRENTLY SELECTED. MAX NODE NUMBER = 6646

31 KEYPOINIS CURRENTLY SELECIED. MAX KEYPOINI NUMBER = 31

44 LINES CURRENTLY SELECIED. MAX LINE NUMBER - 44 mEXlt from ANSYS x
21 AREAS CURRENTLY SELECTED. MAX AREA NUMBER - 21

- Exit from ANSYTS -

Urite ANSYS database as an Explicit Dynamics input file: shell forming.k & Save GeomtlLoads

" Save GeotLdtSolu
#xn NOTE sewx CP = 12.594 TIME= 14:83:19
There are no TRANSLATIONAL or ROTATIONAL DISPLACEMENT houndary

conditions.

" Save Everything

© Quit - No Save!

ok | Cancel | Help |

[ 10-116 “EDWRITE Command” % I 10-117 “Exit from ANSYS” % H

(7) ik “Exit from ANSYS” % [ “Save Everything” §i [ 5EHE, FRRH %%
FIep) “OK” $4cl

3. Kfi#

(1) 4TJF “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” %1 (4,
Bl 10-118), HSHXE LRTH &+ I, A fii B RSPz s 1 /M B AR
R R R R W AT O DG, L “CIFLR T SR “ ANSYS
14.0” LY “Mechanical APDL Product Launcher 14.0” E#s$TH CEAT L EFR) .

(2) i “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % [+
“Simulation Environment: ” J5HEJ5 (KB = M-, %EH “LS-DYNA Solver”,

(3) i “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % [+
“License: ” JyHEJ5 MBI =B IEIbR, L “ANSYS LS-DYNA”,

(4) ¥ “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % 1+
“Analysis Type” J7HEJG ) “Typical LS-DYNA Analysis” %4l .
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14 0: ANSYS Mechanical APDL Product Launcher [Profile: #* La... [ |C[X]

File Profles  Options  Tools  Links  Help

——Analysis Type
Simulation Environment: 21 Typical LS-DYMNA Analysis
[C5-Dma Sotver |~ 1 Implicitto-Explict Sequential Solution
License: ! Simple Restart Analysis
|ANSYS L5-DYNA |g ' Bmall Restart Analysis
! Full Restart Analysis

I.'r Customizationf If
Preferences

working Directory: |D:1she||form|ng || Browse...

Keyword Input File: |D.1she|lfurrning‘tshel\furming.K | Browse... Edit
| | Browse...

| Run | Cancel Run | Froduct Help

10-118 “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” %Il

(5) 7£ “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % ¥
“Working Directory: ” J7HEN#i N “d:\shell forming”,

(6) H.if; “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” & HH
“Keyword Input File” J7HEJG ) “Browse...” %4, 7 “Select Keyword Input File” %I
(WL 10-119),

(7) 1F “Select Keyword Input File” % HH1#%] “d:\shell forming” H % FH “shell
forming.k” 3CfF, AR S iz oC M Ja Rl “94T9F7 #H.

(8) il “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” % 1]
“Customization/Preferences”, #1[& 10-120 ffizn, 7 “Memory(words):” JGIEA “300 000 0007,
RJE Ll “OK” #4eH

(9) BigEsfi ot E R “D:\Program Files\ANSYS Inc\v140\CommonFiles\...” %
(WL 10-121),

10.2.7 bR
REFESE G RS8R T 38 ih AR TR, B LS-PREPOST 4T Fil- 445 .

IR F I
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Select Keyword Input File

EHEED: [ shell forning =] « &% Ev
o |#1ghell forming. k

KRR

HED = [ |

MBI [L5-DYFA Input Files (k) - il

10-119  “Select Keyword Input File” % I

File Profiles Options Tools  Links  Help

——Analysis Type
Simulation Environment: &) Typical LS-DYNA Analysis
[L5-Dvma Saver | ~| ) Implicit-to-Explicit Sequential Solution
License: . Simple Restart Analysis
|ANSYS LSO hla, |g ' §mall Restart Analysis
- Full Restart Analysis

File { High Performance
Management Computing Setup

Memary fwords):

File Size

Number of CPUs: g

[ Enable consistency checking

|| Enable double pracision analysis

10-120  “14.0 Mechanical APDL ANSYS Product Launcher [Profile: *** La...” %I
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= D:\Program Files

average clock time per zone cycle.. 8980 nanoseconds

estimated total cpu time = B sec ¢ @ hrs B mins)>
estimated cpu time to complete = A gec ¢ hre B mins)
estimated total clock time & 184 sec ¢ @ hrs 1 mins)
estimated clock time to complete = 184 sec ¢ hrs 1 mins)»

917 t 2.2476E-84 dt 2.45E-@7 write d3plot file 86,1613 14:06:15
1846 t 4.4986E-84 dt 2.38E-@7 write d3plot file B6-16-13 14:86:20]
2797 t 6.7498E-84 dt 2.37E-@7 write d3plot file B6-/16-13 14:86:24]
3748 + 8.9995E-84 dt 2.37E-87 write d3plot file B6-,1613 14:06:27|
4699 t 1.124%E-83 dt 2.37E-87 write d3plot file B6-,16-13 14:06:31
5088 t 1.1961E-83 dt 2.37E-87 flush irso bhuffers B6-16-13 14:06:32
5658 t 1.349%E-83 dt 2.37E-87 write d3plot file B6-16-13 14:06:34]
6653 t 1.5749E-83 dt 2.@3E-87 write diplot file B6-16-13 14:06:38
7764 t 1.799%9E-83 dt 2.@83E-87 write diplot file B6-16-13 14:06:42

fEfatE .

K 10-121  BonitHE ) “D:\Program Files\ANSY'S Inc\v140\CommonFiles\...” % 1

(1) HIRFRZZBET LS-PREPOST #AHEENEbR (LA 10-122),
FTHF AR S

(2) HRUbR 2o o e 1 SR 22 LA 10 “File”, FRKEGhRTR M
“Open”, #RJGH.ii “LS-DYNA Binary Plot Ctrl+B”, #J54kH “D:\
Ch10\shell forming” H3& F[¥) “d3plot” . TFFZCF)G, K 1 10-122 LS-PREPOST
W IR (ILIE 10-123), JE B bR

#MS-PrePost 3.2 (Beta) — 29Jun2011 (16 )-32bit D:\shell formingh\d3plot

File Misc. Togele Backeround Applications Settings Help

LS-DYNA user input Follow Splitw | Particle
UDe (LR Output | Trace | X¥Plot
Anno Light FLD

SPlane | Setting State

Range | Vector | Measur

Find Ident ASCIT

Fcomp  History | Views

[ — ‘ Color | Model

Group ‘ Blank | SelPar

1 2|3‘4|5‘5‘7|D

- Fringe Componert
E [x-stress ]
y-stress
Stress || z-stress

Ndv xy-stress

yz-stress

Result || zx-stress

plastic strain

Strain pressure

von mises stress
1st-prin dev stress
2nd-prin dev stress
3rd-prin dev stress
Green || Tresca (man shear s
1st-principal stress
Almans || znd-principal stress
3rd-principal stress
- S.Rate || max inplane stress

L Residy ||| Mininplane stress
X

Misc

Infin

Tims | Triad | Beolr |Unode| Frin | Isos | Leon | Acen | zin | +10 | Ru EEX top | Front | Right | Redw | Home [l ero
view | Wire | Feat | Edge | Grid |Mesh | Shrn | Peen | zout | 4/ | cp | an Bottm | Back | Left | Anim | Reset || \epior
—|

(e |1 h““t |ZZ h“‘ ‘l |Luon ‘ SF Time |0. '“Estir‘:m):;turitn 1n1t1‘al 13_51,
—«|m[p|o|+]n wT tates 5 =
G v e ([Frin [~

- ’ LS| g

pan -0.323994 0.131593;

-
restore | Gleb (¥

Restare picture to initial postion and state

10-123 LA iy
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(3) VARERLIEI T, WUERN ) = P K. AR SE i) SR R B 10-124 o

Y

hox

Y

hox

Y

hox

Y

x

\
(a)
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\
(e)

K] 10-124 4R R 7R
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