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| Erowse...

[¥ Skip thiz step for Ferkbench and configare later

ﬁ

<& Back | Fext 5> Help Exit

1.4.7

fA\ABSYS, Inc. 15.0 Product Instellation - “Findows 32°
Help

Solidiforks
 Eeader (CAD installation not regquired)

% forkbench hssociative Inmterface

¥ Skip wd configurs Later

< Back | Hext 3 | Help | Exit |
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Hext >> |

[+ Skip and confizure later Fext 2> | 1.4.8

[ (=[]

FA\ANSIS, Inc. 15.0 Product Installation
Help

Pleaze rewiew settings shown below.

Click Back to changs or click Next te begin instslling the progran filss

Installation Directory:

C:\Program Files“ANSYS Inc

Realize Your Selected Platforms/Froducts:
jea™
Product Promise Mindows 32
AHSYS, Ine. Products
#HETS Structural Mechanieal
AHSYS Mechanical Products
AHSYS Explicit Dymanics
AHSYES utodym
AHSYS LS-DWA
AHSTS Fluid Dymanics
AHSYS CFX (includes AWSYS CFD-Fost)
AHSYS Fluent (includes AWSYS CFI-Fost)
AHSYS TurboGrid
WHSTS Folyflow (includes AHSYS CFD-Fost)
HSTS Offshors
HHSES Aava
WHSTS Additional Tools
N AHSYS ICEM CFD
AHSYS Teepak (includes ANSYS CFD-Fost)
AHSYS Geometry Interfaces
At aCAT
#CIS
Catis, Versiom 4
Catis, Versiom 6
Creo Elements/Direct Modeling
Inventor
TTopen
Lk

Faraselid
Creo Parametric (formerly Pro/ENGINEER)
Selid Edge

& Back | Hext 3> Kelp Exit |

1.4.8

Hext >> 1.4.9

fA\ASTS, Inc. 15.0 Product Installation
Help

Vien Detailed Progress Lugl

2%

& Backe | ext D> [ Help | TR

1.4.9

1.4.10
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fiVEnter the path to the next medin [ =]

Enter the imstallation directory: #2:

Fath To Next Nedia: |TS1S0_¥WIN3Z_Diel?

0K | Cancel |
1.4.10
g2 03 Fext > | 14.11
Finizh
Exit |
FA\ANSYS, Inc. 15.0 Product Installation - “Tindows 32~ [ =]

Help

Please take a moment to complete the survey

AN \’S Erowser Comnand: |C:'\Frogram Files\Internet Explorer'isaplors. ene Browse, .

To help us to bether mest your computing nesds, please take a moment to complete our Install Survey.

Please enter a valid browser command shove in order to open the survey. (nce you have entered a valid browser command, please
eliclk <Hext’ to talke the Surwey. You may also click <Finish® to exit the install without completing the survey

Realize Your
Product Pramise™

i | Fext > | Yelp | Finish |
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1.5 ANSYS Workbench

ANSYS Workbench 15.0
Windows “ ” Workbench 15.0
€2 01 Windows Lokiis
HiaiEE ANSYS 15.0 £\ Forkbench 15 0
Workbench 15.0

CAD Workbench 15.0 Solidworks

Workbench 15.0 1.5.1

Solidworks [ ANSYS 15.0 | wpp £V |'ﬁ'0r1':bench

Workbench 15.0
1.6 ANSYS Workbench

ANSYS Workbench 15.0 Main Menu Bar Toolbox
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Project Schematic Customize Toolbox Status
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B P = ANSYS Workbench Help
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9P cit-3industrial-robot (@
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Starts session of ANSYS Workbench 15.0 frEs | Aomes ®EE || mes . [F]

1.5.1 CAD Workbench15.0

“‘llnsaved Project — Torkbench

File  View Tools Units Extensions Help
L J

Jlﬁllﬂllﬂl Project

i 1 Import... | «{ Reconnect Refresh Projeqt # Update Project

Toolbox S Bl Project Schematic * o x

B Analysis Systems

[ DesignAssessment

Y Hydrodynamic Diffracion v A hd B

{3 LinearBuckling 1 1 E Static Structural

{2y Linear Buckling (Samcef) 2 | Geometry " 4 2 | @ EngineeringData 4

Modal _\_.

&H N Geometry 3 0 Geometry v 4

[y RandomVibration @

[fily ResponseSpectrum “ Model v 4

f7 Static Structural 5 @ setup v 4

[z Static Structural (Samcef) 6 |G Solution v 4

¥ Ssteady-State Thermal 7 @ Resuts v .

Component Systems ==t | .

| h Static Structural
Custom Systems 1 |
[ 4
Design Exploration
External Connection Systems
N I — View All / Customize. ..
_________________________ | B " al |
- 1
[ s ']

:0 Ready ? , : ? o Show Progress_.l-LV_.Show 1 Messages |?'

1.6.1 ANSYS Workbench 15.0
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1. EFEERE

File View Tools Units Help

1.6.2

Analysis Systems: 8 ] ;AT A,

Component Systems: Ji] T 4] & TR F 49 52 F 42 5 3R R I RFT A7 80 & 4.
Custom Systems: | FHstE XA8E £ 4%

Design Exploration: Ji Tt A gk 32,

Toolbox o b

* ¢ 6 o

| Bl Analysis Systems

[ Design Assessment

[y Linear Buckling

A Modal

il R-andom vibration

il Fesponse Spectrum

=) Rigid Dynamics

[z Static Structural

Ed Static Structural (Samcef)
fzd Transient Structural
Compaonent Systems

Cuskom Syskems

Design Exploration

| & iew All f Cuskomize. ..

1.6.2

3. ARIE#H

Wiew Al J Cuskomize., .

1.6.3

<< Back

4. MBMEX

1.6.4

[ Static Structural
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1 ] Mame b’ Physics 7 Solver Tvpe -
19 il Random vibration Struckural Mechanical APDL
20 Il Response Spectrum Struckural Mecharical APDL
21 [ Rigid Dynamics Structural Rigid Body Drynamics
22 [ Skatic structural Struckural Mechanical APDL
23 [l Skatic Structural (Samoef) Skruckural Samcef
24 ﬂ Steady-Stabe Thermal Thermal Mechanical APDL
L Thermal-Electric Electric Mechanical APDL
26 [ed Transient Structural Struckural Mecharical APDL
27 |¥ E‘, Transient Thermal Thermal Mechanical APDL
25 +
=5 +
62 + -
| »
1.6.3
z v
3 ?
4 ?
g G
3} Solution = 4
7 @ Results T oy
Skatic Skructural
1.6.4
ANSY'S Workbench 15.0 1.6.1
#*1.6.1 WMBEEREX
E R B iR & X
v Ha e
2 FREER
‘T BobHEE, FATEERE AT
= RERGE, FATEEE Ok
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14 > > >



5. K&

6. HEH

7. HE®H

1.7 ANSYS Workbench

444y i & ANSYSWorkbench # s

ANSYS Workbench ANSYS
Workbench Workbench
1.7.1
1. #M# “Engineering Data” TH%I&
Workbench ““Engineering Data””
““Engineering Data””
ANSYS Workbench Toolbox B Component Syskems & Engineering Data
1.7.1
““Engineering Data”” 1.7.2
FHR B 5 R 5 Ao ik; Ak @ EngneeringData
Create standalone system
2 Q Engineering Data  +" 4
Engineering Daka
1.7.1 1.7.2 ““Engineering Data””
2. IE “Geometry” HIHZIR
Workbench ““Geometry””
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||]]I] New Geometry... |

3. #E “Mesh” TiHFIE

Workbench ““Mesh””
Workbench

ANSYS Workbench
““Mesh””

=

aeomektry

2 9 Geometry 2 d

Genmetry

1.7.3 ““Geometry””

4. FEETESWWMEIIR

Tonlbox

E Component Syskems

1.7.3

0 Geomekry e d

DesignModeler

T|:| |:||t| [l

[ Component Syskems

1.7.4

7.
ﬁ Mash 7

Mesh

P

1.7.4 ““Mesh””

Workbench

““Static Structure””

ANSYS Workbench

““Static Structure””

1.7.5

16 P> p

Toolbox B Analysis Systems
1.7.5

w

1 E Static Structural

Z Q Engineering Data " 4

3 9 Geametry 7 4

4§ mModel F .

5 @ Setup Z 4

& &3 sSolution T .

7 @ Results =

Skatic Structural

““Static Structure””

@ Geamekry

“Mesh,,
“Mesh,,

g Mesh

““Modal””
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Workbench
01 ““Geometry”” ANSYS Workbench TookER
B Component Systems @ Geometry “<Geometry”” 1.7.6
w
1 figd Geomekry
2 9 Geometry T
Geomekry
1.7.6 ““Geometry””
02 ““Mesh”” ANSYS Workbench Toolbox
B Component Systems @@ Mesh
““Geometry”” ““Geometry””
1.7.7 ““Geometry””
““Mesh”” 1.7.8
gl Geometry hd == s
Geometry > il ceometry 1 Mesh
Geometry 2 4 Share 42 7 Q Geometry § @ 2 9 Geametry T,
Geometry Geometry g @ IMesh F .
Iesh
1.7.7 1.7.8 ““Mesh””

HZ JUTIK,

& B 178 TR EF K, £ “Geometry” R B 5| kF= “Mesh” R B 7| & +
4[8 Geomety 2 > 40k 6 ik KA A EBATE LT “Geometry”, BP

€ ANSYS Workbench ¥ #98—ANIBEAA —NF 2694732, ™ LA ANSYS
Workbench /& % @ # A2 A 2| B— AR B 51 AR L P RZEF K G 3%
X FHAFIL, A A T, ZEA120R B 5 kg i, BARE 74T
A RIE R ITAA 8 FA79T, AN 1 TF4s, IAERRA S R 5 B F 69538,
VAR 1.7.8 B tqo R B 7 R A H): 4o “A2” R T892 “Geometry” R B 7 &
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W Geametry
Z Q Geometry B 4

Geametry

|Create standalone syskem |

1.7.9
““Static Structure””

B Analysis Systems fml Static Struckural

1.7.11 ““Mesh””
1.7.12

-
T Geometry

z LQ Geametry P M2

Geometry 3@ Mesh

1.7.11
v A
1 ': Geammekey :
2 @ Geometry .2 @ Geometry P ‘\.
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Mesh
1.7.12 ““Static Structure””
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' Geometry
@ Geometry e 4

Geometry
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B

Q Geometry

ﬁ Mesh

Mesh
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3

1.7.10

ANSYS Workbench Toolbox
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Results F .
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C3 C4 1.7.13 ““Static Structure””
1.7.14

H\ 2 @ Engineering Data  +" 4 Share C2104
—H; 3 9 Geometry ? .
4 ﬁ Model =
5 a Setup F .
6 Solution F .,
7 @ Resulks F .
Skatic Structural
1.7.13
- C
W 7= static Structural i modal
pos @ Engineering Daka " 4j——M@2 @ Engineering Daka  « 4
-3 Q Geometry P a3 Q Geometry 2 .
4 G Model P W4 @ Model =
5 a Setup F . 5 a Setup F o4
& |§F solution F . & Solution =
7 @ Resules Z 4 7 @ Resules 7 4
Skatic Skructural Madal
1.7.14 ““Modal””
““Engineering Data”” ANSYS Workbench
B Component Syskems ¥ Engineering Data ““Mesh””
““Mesh”” ““Engineering Data””
1.7.15
Ez:{ 06 “Engineering Data”? |@ Engineering Data " 4
<<Qtatic Structure®” |@ Engineering Data " ‘l
|@ Engineering Diata " ‘l 1.7.16
1.7.17
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C2
““Modal””
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 Engineeting Data
2 G Geometry 2 4 2 & Enginesring Data "

Geornetry Engineering Daka

@ Engineering Data "
G Geomekry ? d
ﬁ Model T .
a Setup ? .
i& Solution ? .
9 Results ? .

Stakic Structural

1.7.15 ““Engineering Data””

* Engineeting Data
2 o Geometry ? P 2 6 Engineering Daka " 4

Geametry Engineering Data

Skatic Skruckural

z o Geometry T 4 2 @ Engineering Data " ,—
a3 |ﬂ Mesh Z ‘—\IS G Geomekry e A
Mesh 4 ﬂ Model s

5 a Setup 7 a

& §E Solution T,

7 @ Fesults =2 4

Skatic Skructural

Skatic Structural

2 o Geometry B gm0 2 G Geometry T z @ Engineering Data v
Geometry 3 |@ Iesh Z ‘—\JS G Geometry e 4
Mesh 4 @ Madel T 4
5 a Setup 7 4
& G5 Solution T o
7 @ Resulks ? .
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““ANSYS Workbench”~

1 This operation will delete any unshared data in the selected
[ syskems

OK I Cancel

1.7.18 ““ANSYS Workbench””

ZZ Static Structural

(g
2 Q Geometry T 2 @ Engineering Data "
Geometry -\‘. 3 @ Geometry ? .
4 ﬁ Madel F 4
5§ senp F 4
& Salution F 4
7 @ Results F o4

Skatic Skructural

1.7.19

““Static Structure””

——

1.7.20
- C
: Gaeometry E Skatic Skruckural 1 E Static Skructural
Z G Geometry 2 ‘—\iZ @ Engineeting Daka " 4 2 @ Engineeting Data "
Geametry 3@ Geometry T 4 3 @ aeometry 7.
4 ﬁ Model T . 4 ﬁ Todel T,
5 a Setup T . 5 ﬁ Setup ?
G Solution F . 6 Salution F oL
7 @ Results g 4 7 @ Resulks = P
Skatic Structural Copy of Static Structural
1.7.20
21 03 )( Delete

QK

1721 “ANSYS Werkbench®” |

EFHREXEZ MG, BESBRIAFRELELTIXAT.
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rlkbench

! E This operation will delete the selected link{s)

oK I Zancel

1.7.21 ““ANSYS Workbench””

1 Mgl 1 E Skakic Skrucktural
2 Q Geametry - 4 2 @ Enginesring Data "
Geometty 3 @ Geometry 2
4 @ model =
5 a Setup 7
& |§E Salution 7
7 @ Results F
Static Struckural
1.7.22
& &
““Geometry””
““Static Structure”” ““Geometry””

# Geometry

2 Q Geometry T 4
Geornetry
- C
1 = ruckural
z G Engineering Data +" 4
3 @ Geometry 4 A
4§ Model F o4
3 a Setup =
g Salution T .
7 @ Resulks ? .
Copy of Static Structural
1.7.23

2 >

- i
il 7= Static Structural
a 2 @ Engineeting Data "
d 3 Q Geomekry ?
4 4 @ model 7
4 5 a Setup 7
4 6 Solution G
4 7 @ Results 7
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Static  Structure >~

1.7.23
%= Static Structural
z @ Engineering Data  +"
3 9 Geometry d a
4 |§@ Model =
5 a Setup F .
] Solution T .
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““ Static Structure ””

7 Static Structural Replace With b | s [l Madal

1.7.24
- o - -
1 '_', Geometry 1 [ W T odal
2 Q Geometry 2 4 2 @ Engineering Data  «" 4 2 @ Engineering Data  +"
Geometry E Q Geametry 2 d 3 @ Geometry 7 ad
4 @ mModel 2, 4 @ mModel 7,
5 a Setup F . 5 a Setup =
& Saolution F . 6 Salution F .
7 @ Results 2 7 @ Resulks 7,
Skatic Skructural Modal
1.7.24
1.8 ANSYS Workbench
ANSYSS Workbench 15.0
1 Workbench
2
3 Workbench DesignModeler
CAD
4
5
6

1.9 ANSYS Workbench
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File — B Cpen... ﬁl 1.9.1 “
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ezad 02 EHImE @)

D:\an15.01\work\ch01.09.01.01 HfFE W support.wbpj

mRo |

EdEiS H

BHBE D |5 w0108 EBOQr 2

support_files

TR () fsupport. wbpj =l FTH (@) I

TIrfREm ) I'ﬁ'orkbench Project Files [ whpj) ;I il
.

191 ==

TN IMH 28 E, BRAFITF44S, BB E 1.92 Frr6 “ANSYS
Workbench” 642, #kxiisiEd a2 lieda, Zsiieniiorkayss it
IR, RIS — /Xt baatistE ey " e nmabmss

RUATRA, RABEITTH—ALI.

(¥ AHSYS Worlhench

! E The current project has been modified. Do you wank ko save it?

Yes Mo Cancel

1.9.2 ““ANSYS Workbench>”

2. REXH

ﬁl 1.9.3 “

e |

{RFFE M)
LB W support.wbpj

D:\an15.01\work
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BE® |
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3. BEAXH
Fie | w5 e .

BN S

I 0 Support whpj = wEs |
TRIT2ER (T): I'ﬁ'orkbench Froject Files [k whpj) LI Huid

¥

193 = 7z
1.9.2
ANSYS Workbench 15.0
.wbpj support.wbpj

““ D:\anl15.01\work
\ch01.09.02\support.wbpj~~ 1.94

B cho1.09.02 [_[Olx]

@(}ﬂ .~ anl5.01 ~ work - chOL,09.02 - v 5| #% coovosoz £

AN v EAEER v HT v Rk = - 0@
il R € £ - Rz E=L |

-l
Hy FHmEE @0
=X J | support_files 2014710423 9:26 iR

E@. =nl5 01
B owork A support 01301841 15:42 AHSYS +150 . wbpj File
, ch01.09.01.01
, ch01.09.01.02
= . ch01.09.02
[E | . support_files
= L dp0
= | global
, MECH
= . 515
, IM
. ENGD
. MECH

, user_files LI ‘I I _’I
] 2 TR

1.9.4 Workbench 15.0
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ANSYS Workbench 15.0

& dpn: I EA XK, RAASBSMAILE ., — ARG FERA —A “dp0”
B X.

& global: AAHENPATFENF T H K (4o “MECH” B F44 6840348 & Fo AR
X LA ).

¢ SYS: &4 A PENARLER T B E (4 Mechanical. Fluent. CFX % ). &4 %
% B X Q& RKMFmLM (4o MECH F B & &84 R XA+ ds.dat XH4= solve.out AF
F).

& user files: @477 B A8 X a9 A Ao ] P 2 XAF.

ViEW | ey IS 1.9.5

A B C D E F
1 MName v | CelllD * | Size - Type w7 Date Modified = Location =
2 | M\ supportwbpj 315KB :grkbend" Preject | 9014/10/239:36:34 | D:\an15.01\work\ch01.09.02
3 Q 5YS.agdb A3 2MB | Geometry File 2014/10/23 9:36:33 D:\an15.01Yworklch01.09.02\support_files\dp0\SYS\DM
4 ﬁ EngineeringData.xml | A2 17KB | Engineering Data File | 2014/10/23 9:356:33 D:\an15.01Ywork'ch01.09.02\support_files\dp0\SYS\ENGD
5 ﬁ material.engd A2 18KB | Engineering Data File | 2013/12/1 13:39:45 D:\an15.01Ywork\ch01.09.02\support_files\dp0\SYS\ENGD
[3 ﬁ 5YS.engd Ag 18KB | Engineering Data File | 2013/12/1 13:39:45 D:\an15.01Ywork\ch01.09.02\support_files\dpglobal \MECH
7 | (@ svs.mechds A4 1a7kp | MechanicalDatbase | 151151 13:40:52 | Dilan15.01WworkichD1.09.02support.fles)eb0\global\MECH
8 _] CAERep. xml Al 12KB | .xml 2013/12/1 13:40:34 D:\an15.01Yworklch01.09.02\support_files\dp0\SYSYWMECH LI
1.9.5
ANSYS Workbench 15.0 G,
€« b > 1‘%# [S)
1.9.6 Save Archive

1.9.7 “<Archive Options””

File — == Restore archive. ..

1.9.7 ““Archive Options”~
& I Resultfsolution files 3% 57 . 3% o iR A, % %] Result 4= solution A #ATESE .
' ¥ Imparted files external to praject directary IR P IZAR, RABFFAGG Y ED)RE

KAk F FFEGE.
'S ¥ Items in the User_files Folder xil)ﬁ . li c*:v -izii;[ﬁ , % é’/ﬁf]%’)ﬁ' Userﬁﬁles 7;’“‘;: cl: ﬁﬁ K’fél‘ﬁ’f_
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rj‘Save Archive
(_)(_) | v anl5.00 v work v ch01.09.02 v ~ (& [ 7 a0t 0e0 ¥
HM - FEENtE = - @
o W 45 -~ | tzEtm | 2oz
o T# | support_files 2014/10/23 9:38 prac=
M SE
S ool ] L1
W EA i
A== R | chive :I
{27F2ER (7)) : I'h'orkbench Froject Mrchiwe (% whpz) LI
- | gms | ms |
4
1.9.6 ““Save Archive””
@ﬂr-:hi we Options
Select optional items to be archived:
¥ Result/solution Files
[~ Imported files external ko project direckory
Jv | Ttemsiinthie Wser filesiFalder
Archive I Cancel
1.9.7 “*Archive Options”~
1.10 Mechanical APDL
Mechanical APDL MAPDL ANSYS APDL ANSYS
Parametric Design Language Workbench ANSYS ANSYS
Mechanical APDL

Workbench 12 ANSYS ANSYS Workbench

Component Systems J\ ™Mechanical APDL

1.10.1 Mechanical APDL

2 inalysis ? .,

Mechanical APDL

1.10.1 Mechanical APDL
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Mechanical APDL
Windows “ z Mechanical APDL
Windows Lokl
FiSiEE B asis 150 FAY Mechanical APIL 15.0
Mechanical APDL
Workbench Mechanical APDL
1.10.1 Analysis

M\ Editin Mechanical APDL. .. Mechanical APDL

Mechanical APDL 1.10.2

J\L Mechanical AFDL - Mechanical APDIL [AWSYS Multiphysics]

File GSelect List Plot PlotCtrls WorkFlane FParameters HNacro MNenuCtrls Help

NEFEEERE

ANSTS Toolbar

@

ANSYS Main Merm @|

Preferences
Preprocessor
Solution

General Postproc
TimeHist Postpro
ROX Tool
Design¥plorer
Prob Design
Radiation Opt
Session Editor
Finish

& | e

—— 0

Pick a meru item or enter an ANSYS Command (BEGIN) [ mat=1 type=1 |real=1
1.10.2 Mechanical APDL
1.11 Workbench CAD
ANSYS Workbench 15.0 CAD PTC
Pro/E Creo  Siemens PLM Software UG  SolidEdge Autodesk AutoCAD
Inventor Dassault Systemes CATIA  SolidWorks  SpaceClaim SpaceClaim
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ANSYS Workbench 15.0 CAE ABAQUS
NX NASTRAN I-DEAS ALGOR
ANSYS Workbench 15.0 ACIS

SAT IGS/IGES x t/x b Stp/Step
ANSYS Workbench 15.0  Solidworks

45| HiEE R

Manager 15.0””

fAVAHSTS CAD Configuration Manager 15.0

Help
CAD Selection | Creo Parametric|  Nx | Teamcenter | CAD Configuration
AMSYS Products (Required CAD Products
¥ Workbench and ANSYS Geometry Interfaces ™ AutoCAD
I™ ICEM CFD Direct CAD Interfaces " catava

Configuration Actions apply to: * Reader (CAD installation not required)

1+ AllUsers " Current User " CADNexus/CAPRI CAE Gateway ™ Solid Edge
[~ catiaVs I~ Ssolidworks
[~ Creo Elements/Direct (CoCreate) " Reader (CAD instzllation not required)

™ Creo Parametric (Pro/Engineer) %) Workl
| Reader (G ™ Teamcenter
La

™ Inventor
) Res d)

Next =3

1.11.1 ““ANSYS CAD Configuration Manager 15.0”~

5% QU v workbench and ANSYS Geometry Interfaces V¥ SolidWarks
Mext »> ce . >3
1.11.2 ANSYS CAD Configuration Manager 15.0

Y 03 | Display Configuration Log File I

1.11.2
| Configure Selected CAD Interfaces I
1.11.3 28 1.11.4 ““Exit””
= 1)
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fLYARSYS CAD Configuration Manager 15.0 [_ o]
Help

CAD Selection | CreoParametric|  NX | Teamcenter  CAD Configuraton |

| Display Configuration Log File I Unconfigure Selected CAD Interfaces | Gonfigure Selected CAD Interfaces | Uninstall All Produds |
[RNSYS, Inc. —-- CAD Configuration Log File 2014/10/23 10:07:11 =

Detected Windows 32, AWP ROOT150 is: C:\Program Files\ANSYS Inc\wvlS50

Local G5 Version: Microsoft Windows NT 6.1.7600.0

Network Installation: False

Machine Name: C25-04-EC

Current User: c25-04-PC\c25-04

Role: Zdministrator

Mode: Configure, Admin Install

Installing User: c25-04-PC\c25-04

Working Directory: C:\Users\c25-04 [
Process Directory C:\Program Files\ANSYS Inc\v150\commonfiles\CAD\bin\intel
AWE_ROOT150 C:\Program Files\ANSYS Inc\v150

IANSYS SYSDIR Intel

LOCALE en—us

SILENT Falsae

<<AnsCorsCbjects Register TLB>>
File: C:\Program Files\AN3YS Inc\v150%aiscl\bin\Intel\AnsCoreCbjects.tlb

Mode: Configure
Result: Success
=
<< Back Bxit
cc : >3
1.11.2 ANSYS CAD Configuration Manager 15.0
FLVANSTS CAD Configuration Manager 15.0 [_ Ol x|
Help
CAD Selection | Creo Pararnetncl NX | Teamcenter ~ CAD Configuration I
Display Configuration Log File | Unconfigure Selected CAD Interfaces | | Configure Selected CAD Interfaces I Uninstall All Produds |
Prereguisites ..... Conflgure Success
CatiaV5 WorkBench Reader ..... Configure Success

<< Back Exit “

1.11.3  “*ANSYS CAD Configuration Manager 15.07”

\:{’) hre you sure you want to exit?

2m |[ Fw

1.11.4 ““Exit””

Solidworks 2013
| ANSYS 15.0 | 1.11.5

ANSYS 15.0 Solidworks ANSYS 15.0
Pro/E  Creo  SolidEdge

3 > >
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25 soLioworks || ZHE) MEM TEM [Ansvs 150 | HEEE) QlD EF R -B - P @B X

I\ | A¥STS Worlbench
) | ST Workbench Help

7 ﬂ About AHSYS Workbench Geometry Interface

Solidforks Premium 2013

1.11.5 Solidworks 2013
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2 ANSYS Workbench

: i ANSYS Workbench 2 —2k % £83% K 6 KA 5k 4k, b @48 8405 A 69
SRS, AT AP ATERARA A4 R RARAR, BT X AFR G REAR, RSB
BT RAEFE M, BRIZ IS, ANSYS Workbench R A 1R % A AR E ¥, FHILEK
BAE, A B RANR SR R . KF A4 ANSYS Workbench Fx AIRAE 6948 % A 2,
EFRAFOFE:
& JUTHIETE,
Rt AHER R
JUAT By
A5 R,
HPFET R,
AT F
RAFLIA
Kb eaEeER,
“RE/HETE,
AATIRE .

LR R K 2R 2R 2R R BN 4

2.1

ANSYS Workbench ANSYS Workbench

& UHHEEE: ATEESNARL POt IR, TR OEMAHE MR EET EAKR
TR E B,

& SFEITH: Eotridfe PR 2 iR Bk BT £, £ ANSYS Workbench + #243
TR TBI TR LR, T 20— RAFEL L e st F TR,

& EdE4L: BT ANSYS Workbench JUfT AL 3 B AT kit 43, & Ak CAD #1414
B AEIRK EFE, 1k % RS ATAER AR CAD F 34, EFATETTHRAS
B 2R, a4k A R PAET T BT A AT A5 A
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* $%ﬁ%ﬁ§:ﬁf%@%%ﬁ%ﬂ%ﬁ%%@%%ﬁmﬁ,&ﬁ%%@%%ﬁ*%
ERERE, A TRBENKRE, B HDANFRITE B0 R ELE

O SHHER: RRERANTE, ARE|—EbER, ‘;%%%xﬁuﬁ EAZF I
BRHER, TTUREROGHE AT 4.

& LUREXEIE: RIASHERE, §EANERITER HIHE, Hotrss RitATs
ZHHT, Ad BRARIE .

2.2

221

“Engineering Data”~

““Engineering Data”” ANSYS Workbench

B Component Systems &P Engineering Data ““Engineering Data””

““Engineering Data”” [@ engneerngoae |
2.2.1

@Unsaved Project — Workbench
File View Tools Units Help

1
|E| Physical Properties |; i A B | ¢ D i A B
! - I & )
E Contents of Y - i Temperature {C) -~ | Density (kgm~-3)
@ 1 IS Engineering Data ™ Fad | Seurce PESEIEET i
) - 1 2 7850
E Orthotropic Secant Coefficient of 1 1l 2 = i
E Isotropic Instantaneous Coefficie : Fatigue Data at zero l
T8 orthotropic Instantaneous Coeffic | o Structural mean stress comes from |1
= I
E Constant Damping Coeffident |3 Steel 0|2 e 1998 ASME BPY Code, I
| Section 8, Div 2, Table 5 i
8 Damping Factor (a) | -110.1 |
E Damping Factor () : . Click here to add :
Linear Elastic 1 anew material I
Experimental Stress Strain Data : > o % :
Hyperelastic : A B c D | E ;:
plasticy |1 Property value unit || ! | |
4 3
=Y : z T4 Density 750 |kg.. =|E|E : ——————————————————————
Ll E Life : Isotropic Secant -1 Chart of Properties Ak
Strength | 3 = 3 Coefficient of Thermal [} : <E
== | Expansion 0z ) Density
! =
Coeffident of 1
Viscoelastic : & =] Thermal Expansion | 2 0% €71 =l o : z )i
2
Thermal I Reference o=
il s iz =z ¢ X (O ,
Linear "Soft" Magnetic Material 1 Temperature 1 & 05
1 ] — i) |
Linear "Hard" Magnetic Material 1 & 5l E‘ Isotropic Elasticity ] : 5 -1 1] 1
(K Derive from V.. =l W ° Ternperature [C]
[ ?_ _ _“_ _ _Wsw_A!f_CEsiionsz.: | 8 Young's Modulus E+11 |Pa - £ LI: ?
& Ready how Progress | (% 1Show 0 Messages |—
|
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|@ EngineeringData + |@ EngineeringData  +"

TR # 3 —/~ “Engineering Data” 3 B 3| &, & RAEFT—/N 047 B 7] &,
sf F|@ soneemovee 7 i ip AR R A, RGAFRNSRILITHIE, GIEHHE
M, BINEHAZ “Structural Steel (L4947 ), PTAESATEAEY, WwRIX
A AFE AR A A B, &G ABKIA G Structural Steel (254K ) A A pFat AT
DHT

1. TE#

222

Toolbox * 42 X

|E| Physical Properties |
'_']EI Density

'_']EI Isotropic Secant Coefficient of Thermal Expansion

‘E] Orthotropic Secant Coefficient of Thermal Expansion

‘E] Isotropic Instantaneous Coefficient of Thermal Bpansion

‘EI Orthotropic Instantaneous Coefficient of Thermal Bpansion

& constant Damping Coeffident

@ Damping Factor (@)

'_']EI Damping Factor (B)

| Linear Elastic

=]

Porosity

Failure

=

Nonlinear

=

Elasto-Plastic Behavior

=

222

i

2. ART

A\

~

Wigw All [} Cuskomize. ..

223

<< Back
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3. #HE

[<]

=

Density

=l

Isotropic Secant Coeffident of Thermal Expansion

=l

Crthotropic Secant Coefficient of Thermal Expansion

=l

Isotropic Instantaneous Coeffident of Thermal Expansion

Orthotropic Instantaneous Coeffident of Thermal Expansion

=l

Constant Damping Coeffident

Damping Factor {a)

=l

Slw o~ | v|s|w
=

=l

Damping Factor (3)

Viscoelastic

Thermal

Linear "So

A B

224

444 % 2 % ANSYS Workbench & A 4% &

3

Contents of Engineering Data =~

2 = Material

&3

% structural Steel |

Source

General_Materials. xml

Fatigue Data at zero mean stress
comes from 1998 ASME BPYV Code,
Section &, Div 2, Table 5-110.1

Click here to add a new
material

4. MRBEHE

% Structural Steel

-1
A B [ D | E
Property Value Unit 3 (R
2 Density 7850 kam”-3 ElE|E
3 = TE] IEs:pt;z::emnt Coeffident of Thermal |
4 Coeffident of Thermal Expansion 1.2E-05 Ca-1 ;I ]
5 Reference Temperature 22 C | ]
8 |E Isotropic Elasticity ]
7 Derive from Young's M... ;I
8 Young's Modulus 2E+11 Pa ;l [
9 Poisson's Ratio 0.3 (]

225

<4 4 <

X

-
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5 BHR
226
6. BiERE

2.2.7
Chart of Properties X
o
<E 1.1 Dlensity — sg—
o 1
g
= 0.0
L o8 .
3
- 1 % o037
» 06
m g5
Temperature {C) = | Density (kgm~-3) ~ 8 044
1 05 0 05 1
i 7850 Temperature [C]
2.2.6 2.2.7
2.2.2
ANSYS Workbench
material001
7.5kg/m’
1. TEXHwH#t
€2 o1 ““Engineering Data”” ANSYS Workbench
Bl Component Systems & Engineering Data ““Engineering Data””
€2 02 ““Engineering Data”” (@ Enoneerngbata v
21 03 Outline of Schematic A2: Engineering Data
Click here to add a new material material001 Enter
2.2.8
Outline of Schematic A2: Engineering Data RS
A 5] C D
1 Contents of Engineering Data .= | Fal Source Description

2 = Material
Fatigue Data at zero mean stress

3 Structural Steel [ General_Materials.xml | comes from 1995 ASME BPV Code,
Section &, Div 2, Table 5-110.1

4 2% materialoo1 [

Click here to add a new material

2.2.8
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ez 04 <<Toolbox™” |E| Physical Properties | : Density

Properties of Qutline Row 3: materiald01

_20A Densty 7.5 229

Properties of Outline Row 4: material001 > o X
A B c D | E
1 Property Value Unit |
2 % Density 7.5 kg m~-3 HO@
229
ezid 05 @ Return to Project

2. B RS o5 iRE

“<Toolbox™” B Analysis Systems
[E= Static Structural |

““Engineering Data” 2.2.10
- A - B
1 -y Engineering Data 1
2 @ Engineering Data + ,—— W2 @ Engineering Data '
Engineering Data 2 @ Geometry ? .
4 @ Model T .
5 @ setup T .
] Solution T .
7 |@ Results T .

Static Structural

2.2.10

ceQpnri . =
€2 02 Static Structural [® Geomery @ .

— -
D:\an15.01\work\ch02.02\material.stp
<<Static Structural®” @ Model < 4

1 22.11 i [N

2 2.2.12 ““Datails of “round 01 ™~ structural Steel o]

N material0nd
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Graphics Properties

[Fl|Dafinition

JFilter: Name - Suppressed Ko
Project Stiffness Behaviox Flexible
@ Model (B4) Coordinate System Default Coordinate Syetem
- ﬁ Geometry Feference Temperature |By Environment
. v 57 ] |Material
J;"“‘- Coordinate Systems Assignment materialldl

/,@ Mesh Nonlinear Effects Yes
=--9(=] Static Structural (B5)

Analysis Settings
Solution (B6)
//m Solution Information

Thermal Strain Effects |Yes
Bounding Box

Properties

Statistics

2.2.11 2.2.12

2.2.3

ﬁ Engineering Data Sources 2213

fMnzaved Froject - Workbench

File  View Tools Units Help

Thermal Expansion -1 05 o 05 1

Porosity -

cient of Thermal Temperature [C]

Physical Properties = A B = D =y A 1
Linear Elastic 1 Data Source / Location Description || 1 Temperature {C) .= | Density §
Experimental Stress Strain Data - General use material samples f ) 7350 ;
= = 3 8 ceneralmaterials [ & for use in various analyses. ! ]
“J'De.fé = & General Mon-inear ] ® General use material samples : :
aslicy & Materials for use in non-inear analyses. |, | |
Creep 1 !
tine of General Materials M 1
Life i :
Strength & e £ v L :
Gasket 1 Contents of General Materials = Add Source i : :
= I
Viscoelastic 2 P :
Thermal ! 1
Linear "Soft” Magnetic Material 3 Structural Steel or | d@F | = General_Materials,
Linear "Hard" Magnetic Material . " Chart of Propert
i
MNonlinear "Soft" Magnetic Material I
T

~|d < |
E 11 Densi [
Nonlinear "Hard" Magnetic Material Properties of Outiine Row 3: ~q x! = Ensity  m—— :
. . =
Electric A B = j T :
Thermopawer — [t Property Value Unit e i
- [
BrittlefGranular 2 El Density = kam~3 i > |
"z
Equations of State = g ?FZ'I Isotropic Secant Coeffident of : § i
1 1
- '
-

Coeffi
® View All { Customize... (! 4 El

o Ready (=] Show Progress H;“_‘;Show 0 Messages

22.13
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Workbench 2.2.14
v R x

A B C D
1 Data Source /| Location Description
2 . Favorites Quick access list and default items
3 ﬁ General Materials O &l | General use material samples for use in various analyses.
4 ﬁ General Non-inear Materials (& [ | General use material samples for use in non-inear analyses.
5 ﬁ Explicit Materials (& L | Material samples for use in an explicit anaylsis.
[ ﬁ Hyperelastic Materials (& &l | Material stress-strain data samples for curve fitting.
7 ﬁ Magnetic B-H Curves = & | B-H Curve samples spedific for use in a magnetic analysis.
i ﬁ Thermal Materials (] &l | Material samples spedific for use in a thermal analysis.
9 ﬁ Fluid Materials ] &l | Material samples spedific for use in a fluid analysis.
* Click here to add a new library

2.2.14

2. MEE

Cutline of General Materials

2.2.15

224

A B C D E
1 Contents of General Materials Add Source Description
Fatigue Data at zero mean stress comes from
3 % structural Steel 4 | General_Materials.xml | 1998 ASME BPY Code, Section 8, Div 2, Table 5
-110.1
4 Air gp General_Materials.xml | General properties for air,
5 Aluminum Alloy gn General_Materials. xml E:;:rgloiumifuﬂmnasltgii%f&ﬁmes
6 Concrete R General_Materials., xml
7 Copper Alloy b General_Materials., xml
8 Gray Cast Iron gh General_Materials, xml
9 Magnesium Alloy oh General_Materials, xml
10 Polyethylene oh General_Materials, xml
11 Stainless Steel Bl General_Materials. xml
12 Titanium Alloy ok General_Materials. xml
13 Silicon Anisotropic on General_Materials, xml
2.2.15
ANSYS Workbench

444 39
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E Component Syskems

““Engineering Data””
& Engineering Data

| Click here to add a new library |

2.2.16

““Engineering Data””

> > >

ANSY'S Workbench

““Engineering Data””

|9 Engineering Data +"

ﬁ Engineering Data Sources |

““Engineering Data Sources””

static analysis material Enter

“ 77 static analysis material
D:\an15.01\work\ch02.02 550
Engineering Data So > oo
A E o]

1 Data Source 7 | Location Description
2 1} Favorites Quick access list and default items
3 @ General Materials 1l 2. | General use material samples for use in various analyses.
4 @ General Nondinear Materials 1l &, | General use material samples for use in non-inear analyses.
5 f Explicit Materials 1l 2. | Material samples for use in an explict anaylsis,
[ ﬁ Hyperelastic Materials [} &, | Material stress-strain data samples for curve fitting.
7 ﬁ Magnetic B-H Curves ] & | B-H Curve samples specific for use in a magnetic analysis.
8 ﬁ Thermal Materials (] & | Material samples specific for use in a thermal analysis.
g ﬁ Fluid Materials ] B | Material samples specific for use in a fluid analysis.
* Click here to add a new library

2.2.16

““Engineering Data Sources””
Materials””

2 2217 % Aluminum Alloy

3

@ Titanium Alloy %% siicon Anisotropic

40 P> p

““Engineering Data Sources””

““Engineering Data Sources””

B ceneral Materils ““Outline of General

2.2.17

% Copper Alloy % Gray Cast Iron

i@ static analysis material

i static analysis material

““Qutline of General Materials””

2.2.18



444 % 2 % ANSYS Workbench & A 4% &

Outline o eral Materials - 3 X
A B C D E

1 Contents of General Materials .= | Add Source Deescription

:
Fatigue Data at zero mean stress comes

3 % Structural Steel ah | General_Materials.xml | from 1938 ASME BPV Code, Section 8, Div 2,
Table 5-110.1

4 W air g General_Materials.xml | General properties for air.

5 % Aluminum Alloy ok General_Materials, xml EerE e s I Rl paiieE
come from MIL-HDBK-5H, page 3-277.

6 % Concrete B General_Materials. xml

7 % Copper Alloy ap General_Materials. xml

3 % Gray Cast Iron B General_Materials. xml

Q % Magnesium Alloy o General_Materials. xml

10 % Polyethylene o General_Materials. xml

11 % Stainless Steel o General_Materials. xml

12 % Titanium Alloy o General_Materials. xml

13 % Silicon Anisotropic o General_Materials. xml

Outline of static analysis materail rRx
A B C o} E
1 Contents of static analysis materail .~ | Add Source Description

Bl e ___________

) = -~ General aluminum alloy. Fatigue properties
i % Auminum Alloy V@D Gan1400ch02] ol N HDBK-5H, page 3-277.
4 T Copper Alloy on | @ G:lan14.01\chi2\g
5 % Gray CastIron or | Gi1an14.01\ch02\a
6 s Titanium Alloy onl | Gilan14.01\chi2\g
7 % silicon Anisotrapic o | Glan14.01\ch02ig
2.2.18
ﬁ Engineering Data Sources
““Outline of Schematic”” 2.2.19
Engineering Data * o X
A B C o}
1 Contents of Engineering Data = | Il Source Description
2 = Material
- Fatigue Data at zero mean stress comes from
3 % Structural Steel & General_Materials.] 1998 ASME BPY Code, Section 8, Div 2, Table 5
-110.1
) = -~ General aluminum alloy. Fatigue properties come
4 % Aluminum Alloy [l = Gilan14.01\cho2'\d from MIL-HDBK-5H, page 3-277.
5 % Copper Alloy [ |22 Gilan14.01\cho2\g
& %% Gray CastIron 0 Gi\an14.01\chi2\c
7 % Titanium Alloy o Gi\an14.01\chi2\c
8 % Silicon Anisotropic ] G:\an14.01\chi2\g
&3 Click here to add a new material

2.2.19 ““Outline of Schematic?””
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2.3

23.1

ANSYS Workbench

ANSY'S Workbench

& UHAECT A MBI AP 2L, £ 2.3.1 Fr e At B e ) & it — A4t
BBt 564 E ) 6 FRAE, BP T AR MR B AT, AR A AL RS
5354,

Properties of Outline Row 3: Structural Steel * 0 X
A B C D | E j
1 Property Value Unit l@l qﬂ
2 T4 Density 7350 kg m*-3
o o B s 5
4 E] Coeffident of Thermal Expansion | 1.2E-05 Cc-1 ;I [l
5 TEI Reference Temperature 22 C ;I |:| LI
2.3.1
& GTARTTES MR T AL, B 232 Fimagitmr k., ko L i 77 44 5
AR, PP Rz RSO SUA KT AR, B hiRif ang) RO A LB A e iR 4G,
AL Ay 8 Ko AR RS, B AS AL B 0T P

B 233 prthidmik, RAZX T H4ER R, AizFmd i bt
g [ « BTRY ARAE, BT RN B RS AN Ak A KA
53] 547 F, BARXANEHZEINZREFRGLER, P ZASE TH
Bk,

inimum %D [ Max

| Scope Details of "Equiwalent Stress”
Scoping Method |Gecmetry Selection Scope
Geometry 1 Face Definition
[-]| Definition | Integration Point Results
Irpe Force Display Cpticn Averaged
Define Br Vector [El| Results
P|Magnitude |-500. N (rasmped) P|¥inimum 5. 38652~003 MFa
Directicon Click to Changs
Suppressed No Information
232 233

2 »rr
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»

235

b4

i

2 @ Engineering Data +"
3 Geometry v 4
4 @ Model v .
5 a Setup v 4
6 | §E Solution v 4
7 @ Resuts v 4
8 |(Fd Parameters

Static Structural

| [pd Parameter Set

234

@para-eters_analysis — Torkbench

File View Tools Units Help
_]New [ Open...
0x
[2 Parameter Charts | A B c i A B c !
ﬁm Parameters Parallel Chart{ 1 s} Parameter Name Value I Update 1
1 1 Mame ~ = P1 - Density
l{:{_ Parameters Chart 2 B Input Parameters ! Order |
3 H [ Statc Sructural (A1) 2 Ll kgm~3 |
C t 1 7as0
4 b Pl Density 7350 I urren !
-
* fp Mew input parameter | Mew name MNew expu'essic-n:I :
[ E Output Parameters :I :
1
7 B B static Structural (A1) :. i
[
Equivalent W I
8 pd P2 Stress Minimum | 01012782 :| —‘
14 »
Equivalent e~ PR e e e R
9 pd P3 Stress Maximum | 11398 Chart: Mo data 4 x
Mew output i
* p_J parametgr MNew expressmn::
Lle 11 Charts "
I 21
————— |
* o ox
il
A B i
_____________ i
.l_? vievlll | Customize. . Property Value I: )
: Ready [r1Show Progress |¢|Show0l\‘lessages
235

444 143
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1. SHIR

> > >

2.3.6
Qutline of All Parameters * 0 X
A B C D
1 jin] Parameter Name Value Unit
3 E InputParameters
3 B o Static Structural (A1)
4 b Pl Density 7850 kam~-3 |
* {’p Mew input parameter Mew name Mew expression
[ E Output Parameters
7 B E Static Structural (A1)
8 p'ﬂ P2 Equivalent Stress Minimum 0.012762 MPa
& pd P3 Equivalent Stress Maximum 113.96 MPa
* ﬁ] Mew output parameter Mew expression
11 Charts
2.3.6
2. BHEMTIR
2.3.7
B
A B
1 Property Value
R
3 Expression 7350 [kg m*-3]
& Description
5 Error Message
[ Expression Type Constant
7 Usage Input
8 Quantity Mame Density
2.3.7
SESFLS,
3. BHLEITE
2.3.8
Table of + o %
G
Mote -
2 Units kg m~-3 =l MPa MPa
3 Current 1 7850 0.012782 113.96
S O
2.3.8

4 P> > »
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[ meenron

239

> QX
A B o D E F G
1 | Name ¥ | Updat.. ~ | P1-Density v | P2-Equival.. ~ | P3-Equivale.. ~ | | Exportel Note ~
2 Units kg m~-3 =l MPa MPa
3 | curent |1 7850 0.012762 113.96
4 |DP1 2 8000 7 Ed ]
5 |DP2 3 9000 F F ]
2 ]
2.3.9
2.3.10
B: Static Structural
Bearing Load
Time: 1. =
2013/12/14 17:14
. Fixed Suppert
[ pering Load: 1000, K
»
.
-’l
2.3.10
7850kg/m’ 1000N
0.026833Mpa  55.642Mpa 0.047555mm
7000 kg/m® 6500 kg/m’ 500N 200N 100N

D:\an15.01\work\ch02.03\parameters_analysis.wbpj
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> > >

|9 Engineering Data +

13 .
ez 02 ““Static Structural””
=y . .
ezl 03 1 ““Outline of General Materials””
% Structural Steel T Density 2.3.11
Properti Structural Steel * o oX
A B C D [E
Property Value Unit (=]l
2 %4 Density 7850 kg m~-3
Isotropic Secant Coeffident of
3 ?‘% Thermal Expansion O
5 % 1sotropic Blasticity [}
1z n]EI Alternating Stress Mean Stress [Z Tabular ]
16 T4 strain-Life Parameters ]
24 T8 Tensile vield Strength 2.5E+08 Pa 3 | [
25 H]EI Compressive Yield Strength 2.5E+08 Pa ;I (Y]
2 4 Tensile Ultimate Strength 4,6E403 Pa I |
27 T4 Compressive Ultimate Strength 0 Pa R |
2.3.11
- A -
il ' Geometry 1 el
2 @ﬂ Geometry " ‘\2 @ Engineering Data " 4
Geometry 3 |0 Geometry v 4
4@ Model v
5 @ setup v 4
6 Solution v 4
7 @ Results v 4
8 |[5d parameters
Static Structural
|[‘p_.| Parameter Set
2.3.12
2
| ““Engineering Data”” [@ mocel v
2 2.3.13 ““Outline”” 2.3.14

““Details of “ Bearing Load ™~

46 P > p

@z Component

2.3.12



Outline 4

<4 <4 <

=

3

% L

JFilter: Name -
Project
= @ Model (B4) El| Seope
""" ﬁ Geomn.ztry Scoping Methed Geometry Selection
:% ;Z:Ldlnate Systems Gecmetry 1 Face
El-{=] Static Structural (B5) Bj|Pefinition
v 7Y Analysis Settings Trp= Bz LaEn
J@, Fixed Suppart Define Br Components
o Coordinate System |Global Coordinate System
E " E Compeonent 0. N
,/m Solution Information Y Component 0. N
@ Equivalent Stress e
. M Total Deformation P —— .
2313  <“<Outline”” 2.3.14 ““Details of “ Bearing Load =~
1 23.13 “Outline”” Mg Eauivalent Stress) 23.15
““Details of “ Equivalent Stress ™~
[=l| Scope
Scoping Method Geometry Selection
Geometry All Bodies
[Fl|Definition
Trpe Equiwvalent (won—Mises) Stress
Er Time
Display Time Last
Calculate Time History [Yes
Identifier
Suppressed Ko
Integration Point Results
[=| Eesults
2. 6833e~002 MPa
55. 642 MPa
Information
2.3.15 ““Details of “ Equivalent Stress ™~
2 23.13 “Outline™” ¥ Total Deformation 23.16

““Details of “ Total Deformation ™~

1
[pd Parameter Set

23.18

2.3.17

““Qutline of All Parameters”

<4 4 <

ANSYS Workbench £ A 4% /£
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48

2

> > >

[-l| Scope

Scoping Metheod

Geometrr Selection

Geometry

All Bodies

[F| Definition

Information

Trpe Total Deformation
Er Time
Dizplar Time Last
Calculate Time History |Yes
Identifier
Suppressed No
]| Results
Minimum 0. mm

4. 75552002 mm

2.3.16

- A

|

-

1

2 [} Geometry + 2
Geometry \3

4

Geometry
Madel
Setup
Solution
Results

Parameters

““Details of “ Total Deformation ™~

tatic Structural

Engineering Data "

AR AN AN AN
[ 9

Static Structural

| [pd Parameter Set

2.3.17
o
A B C D
i D Parameter Name Value Unit
2 [E InputParameters
3 B Eal Static Structural (B1)
a h Pl Density 7850 kam~3 7]
5 ?p P2 Bearing Load Z Component -1000 M ;I
* fp Mew input parameter Mew name Mew expression
7 [E Output Parameters
3 B k2 Static Structural (B1)
9 pd P3 Equivalent Stress Minimum 0.026833 MPa
10 pd P4 Equivalent Stress Maximum 53.642 MPa
11 pd PS5 Total Deformation Maximum | 10.047555 mm
* |>_41 Mew output parameter MNew expression
13 Charts
2.3.18
2.3.19 ““Table of Design Points”~

> > >




-3 Duplicate Design Point |
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<4 4 <

- q
A B C D E F G H I
P2 - Bearing ) . P5 - Total
. P3 - Equivalent P4 - Equivalent .
1 MName ~ | Update Order ~ | P1-Density ~ - Load Z ¥ | Stress Mini ¥ | Stress Maxi Deformation  ~ [] Exported | note
2 Units kgm~-3 ln =l MPa MPa mm
3 | curent i1 7850 -1000 0.026833 55,542 0.047555
4 |oP1 2 7850 -1000 0.026833 55.642 0.047555 [
5 |op2 3 7850 -1000 0.026833 55.642 0.047555 [}
5 |DP3 4 7850 -1000 0.026833 55.642 0.047555 [}
7 |ora 5 7850 -1000 0.026833 55.642 0.047555 [}
8 |DP5 [3 7850 -1000 0.026833 55,642 0.047555 [}
= O
2.3.19 ““Table of Design Points””
n Points A
A B C D E F G H 1
1 | MName ~v | UpdateOrder v | P1-Density v | P2-Bear.. ~ | P3-Equval.. v | P4-Equivale... p5-Total.. v || Exported | note
2 Units kgm”-3 = | MPa MPa mm
3 | curent |1 7850 -1000 0.026833 55,642 0.047555
s |DP1 2 7000 -1000 F 7 7 [
5 |or2 3 6500 -1000 F F F [H]
[ DP 3 4 7850 -500 F F F (=]
7 DP 4 5 7350 -200 F F F &}
8 |DPs 3 7850 -100 ¥ 7 7 ]
* ]
2.3.20 ““Table of Design Points””
/+ Update Al Design Points
OK
ok | 2321
v q
A B C D E F G H 1
1 | MName ~ | UpdateOrder v | P1-Density v | P2-Bear.. ¥ | P3-Equival... ~ | P4-Equivale... p5-Total.. ¥ |[| Exported | Note
2 Units kgm~-3 in =l MPa MPa mm
3 | curent |1 7850 -1000 0.026833 55.642 0.047555
4 |oP1 2 7000 -1000 0.026833 55.642 0.047555 ]
5 |op2 3 6500 -1000 0.026833 55.642 0.047555 [H]
5 |DP3 4 7850 -500 0.013416 27.821 0.023778 [H]
7 |ora 5 7850 -200 0.0053666 11.128 0.0095111 [H]
8 |DP5 3 7850 -100 0.0026833 5.5642 0.0047555 ]
= ]
2.3.21 ““Table of Design Points””
File
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2.4

241

ANSYS Workbench
ANSY'S Workbench

ANSYS Workbench

G Geomnekry e 4

— [ e

[AEE:

> > >

CAD

CAD ANSYS Workbench

o GEometry e ]

|Il]]] NewGeumetry...|

ANSYS Workbench
2.4.1 “ i

g(_}ﬂ - anl5. 01 ~ work + chiZ, 04 v & a0z ¥
AN~ FRERIMR = ~ 0 @
Sl=5 2l g | fzmEen [E=:
Bl s
,.". :EZJL]:\ cover_part. stp
1 HEA,
& i o)
o MR @)
o FHEER (B
cu TR Fo)
o EHEER G
o CD EEhR o)
G I
=4l | i
SEE(N): Icover_par‘t.stp j IAII Files (*.%) j
FIFHO) i |
A
241 == 7z
24.2
@ Geometry P , 242
24.2 “ i
’ General E(_g(‘: )ﬂ fi%m{qw,‘ﬁi}%,ﬁ’ @3"6’7‘ Component ID ﬁg Direckory Marne )

5 > » >
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SR X 5% A T 2 JUAT AR SR B A 0 S Sk s bk

Gasic Geametey Cptions Jrgs SRR K & L RS =)

o  SolidBadies b xR ik IR I, FAMY JUATIRT AR AR, shik T h HIAR A,

o SufasBodies it R i ZA R, S AW IUAKTORER, kT Rk
R,

Properky ‘alue

= General

Component 10 Geometry

Directory Mame GEanm

Geometry File Mame [:hani4.01ych02ch02. 04 cover _part. stp

B Basic Geometry O

1
2
e
4
5 B Geomekry Source
[}
7
g
9

Solid Bodies

Surface Bodies
10 Line Bodies (&
11 Parameters
1z Parameter Key )
13 Attributes (&
14 Mamed Selections (&
15 Material Properties (&

16 B Advanced Geomel

17 Analysis Type 3D LI
158 Use Associativity
19 Import Coordinate Systems |:|
20 Tmport Waork Pairks =
21 Reader Mode Saves Updated File =
22 Impart Using Instances
23 Smart CAD Lpdate [
24 Enclosure and Symmetty Processing
25 Decompose Disjoint Faces
26 Mixed Import Fesalution Mone ;I
242 “ 7z
o lneBodies p iR bz, $ A SUATRT AR AR,
@  Parameters b ofi . b P LA R, MG JUATAR ELEE AL
o Farameterkey b 3f . JRALIIEHAL, RAEFALAMET QL Key #8954, Key %
KA “DS”, W FAPTH A%, Key BX.
e  Atbrbutes ;b 5f . kb ILA R, R LGFAIUTIRE M.
° Mamed Selections iﬁiﬁ: ii‘PiZiiIﬁ, %%Ef)\ép‘fé li;ﬁ,?%o

o [MaterialProperties ;3 5 . i P IR, ZAFAMAENE, FAGHASBIE
“Engineering Data” ¥ .
e S WA ] FIREIUTRSREHE,
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o AndlysisType b 35 . AT KAIRE, —AKE 3D &), — ARG (o F @ o
o) FH2AEEH 2D, —RBEATAREZ I K,

) Use Associativity li Iﬁ . % ﬁ )L/]’a]‘,ﬁg 9& Hf:/.i, 'Ti .
® Import Coordinate Systems ) B cP ZR A, %‘—)\ JUATAK “f’ g E,l ’3‘[3 A AR % o
@  Import work Points lﬁ;[)ﬁ . 1ﬁ \:‘:r 121@;95 , %_)\)L/fa]'ﬂg \:‘:r éﬁ &
@ FReader Mode Saves Updated File . B At = A B ,@] g_}n .
o [SmartCADUpdete 3. ivh kA, R A CAD EAelk P A5 HOIR S LA
@ Enclosure and Symmetry Processing o B \:':r Zik R, %_)\ JUAT AR \:':r @é\ @ A= gﬂ- R
Bt
Decorpose Disjoint Faces li IR - li \:':r % li N, % ?/T:,ﬁ'l\ﬁ? 714—-\1%%% é(] .
Mixed Import Resolution @zﬁ - % B wab/a\%‘-)\#ﬁi\ , T VA %_)\ g;{jr; . ‘ﬁ]/ﬁg . é&l,ﬁg .
5o Ao 1 60 3R B4R T F e 2R A 8 IR AR
2.5
2.5.1
ANSYS
Workbench  ANSYS APDL ANSYS APDL
ANSYS Workbench
25.1  unies |
SI (kg m,s, K, A1, )
v Metric (kg,m,s,*C,A,M,5)
Metric (tonne, mm,s, *C,ma, M, mi)
1.5, Custamary {lbri,in, s, °F, &, [bF,4)
L.5.Engineering {lb,in,s,R., &, IbF,Y)
AMSYS UnikSystem
v Display Yalues as Defined
Display Yalues in Project Units
Unik Systems. ..
2.5.1 Units
e 0o: 252 ““Unit Systems””

5 » > b



& B |C |D A B =
1 Unit: System & 5| % | 1 Cuantity Mame Unit
2 [Sltamekann > [0 | O ||
3 Metric (kg,m,s, =, 8, M, @ |@ | @O 3 Angle radian
4 Mektic (konne, mm,s, 2 C, ma, M, mi) ] 4 Chemical Amount ol
g 1. 5. Custamary {lbr,in,s, °F, &, 1bF, V) (& 5 Current &
5 11.5.Engineeting (b,in,s,R, &,1bf, ) ] & Length m
7 Mekric (3,cm,s, °C, &, dyne, V) 7 Lurninance cd
a Mekric (kg,mm,s, *C,ma,M,my) g Mass kg
9 Metric (kg,pm,s,*C, md, uh, ) 9 Solid Angle sr
10 Metric {decatonne, mm,s, #C, ma,M,my) o Temperature K
11 L. 5. Custamary (b, Ft,s,*F, A, BFA 11 Tirne: 5
12 Consistent CG5 12 B Comman Units
13 Consistent MMM 13 Electric Charge As
14 Consistent uMES 14 Energy 1
15 Consistent BIN 15 Force M
16 Consistent BFT 16 Pressure Pa
17 AMSYS UnitSystem 0 17 Pawer iy
18 ‘oltage Wy
19
Duplicate Delete Import... Export... | 20 Acceleration ms"-2
21 | Annilar Acreleratinn | rard 52 | ﬂ
Close |
2.5.2  ““Unit Systems””
2.5.2

“ Unit Systems >~

Metric (ka,mm, s, 2, mda, M, i’

Duplicate |
Expatt. .. |

253

& g | c | o=l & B =
1 Unit Syskem (/] Ij [ 1 Quantity Mame Lnik
14 Cansistent phkS [ I3 ETECTrC Charge meomomb =
15 | Consistent BIN F; 14 Energy ml |
16 | Consistent BFT [ 15 Force M |
17 | AMSYS UnitSyskem C 16 Pressure MPa =l
18 &) |: = 17 Power W B
. [ » 18 Yolkage Y |
MMl = oteriis
Duplicate | Delete Import, .. | Export... | 20 Acceleration mm -2 ;I
21 Anmilar arreleratinn rar 57 LI
Close |
2.5.3  ““Unit Systems”~

444 53



ANSYS Workbench 15.0 ## a4 g Ni1. b H@E P p P

2.6
2.6.1
2.6.1
Select ’_T% |®’_®| I
’_Té Single Select E:-_fj Extend to Adjacent
E::% Box Select @ Extend to Limits
G Flood Blends
ﬁ% Flood Area
ﬁ Extend to Instances
2.6.1 “* 7z
2.6.1 “ z
L 4 ad oA~ B TRFEL AR —IUTH R, GdEL. Kfed.
* - A TFARZE LT £,
'S ) Extend to Adjacent PN bt B FikdE D kb A ekt AR Yk 4 04 JUTRT £
e ond o Linits E SRR R SIS WY i SRy L ol Wb
%.
o GRS 4 mFiadEbikt B A @A EE e B A S %,
5 WRILILE i 4 ) i AR A TR 9 PR SRR B AT £
D:\an15.01\¢h02.06.01\selections. wbpj
262 <= >
@ —) E:-'.teru:l to Adjacent
263

2.6.2 2,63
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2.6.4 2.6.5

264 ce v-
Qﬂ' —) E:-:teru:l to Limit=
2.6.6
264 ce v-

2.6.6 267
2.6.4 " .
EE]" » Fl::u:uj Area

2.6.8

2.6.9b

2.6.9
444 55
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2.6.2

1.

TEX i BIkIFEER

2.6.10

adv_selections

2013-12-16 13:51

. Selection
. hole_surf

. chamfer_ surf
. adv_selections

|. Maod

| 'f ‘|

g
24

Insert

56

g2 02

»g

> > >

Named

““Outline”~

lection

2.6.10

selection

Details of lection”

[-| Seope

1o (a4)

2.6.11

Seoping Method

Feometrr Selection

Geometry

Ho Selection

[Fl|Definition

Send to Solwer

Tizible

Tes

Program Controlled Inflation

Ezclude

[-]| Statistics

Trpe

Manual

Total Selection

Ho Selection

Suppressed

1]

Uzed by Mesh Worksheat

Ho

2.6.11 ““Details of “ Selection ™~

Ctrl 2.6.12

ApDply |

3

> > >

D:\an15.01\work\ch02.06.02\named_selections.wbpj

““Details of “ Selection ™~

““Details of © Selection ™~
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2.6.12

SLAL A 22 64y 4 R B 4E selection 2 FEZ L P AN @A RAE A —AEA

ezl 03 hole surf
1 2.6.13
2.6.14 ““Selection Name””
2 “Selection Name” hole_surf o Apply geometry items of same:
W size
Selection Hame
|h0|e_surf

L9 Apply selected geometry

o Apply geometry items of same:
Size

Type

Location X

Location ¥

a0 00«

Location Z

.

Apply To Caorresponding Mesh Modes

akK. I Cancel

2.6.13 2.6.14 ““Selection Name””
3 “*Outline™” W] nole suf 26.15 orksheet
Generate
4 Graphics 26.1
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AL 4] 3 64 4 ik FE hole surf R A IUFTHA LBTA R+ 5it & #hdg R~ 48
Fogwhd (—3244N) A —ANKEA

hole_surf

Generate |

| Aotion | Entity Type | Criterion | Operator I Tnits | Value | Lower Eound | Upper Bou.ndl Coordinate System
Add Face Size Equal mm® B2. TR Hia Hia Hfh
4| IC

., Graphi CE Torksheet

2.6.15 ““Worksheet””
2.6.15 ““Worksheet””
* hetion  |7). B TR B T RGTARKX, RE AT AR TR LRE 045
F X, HATRE LT, 20T L.
BEion. st inia R, TOAREBZEELSFRMEL.
HPIZAR, TUMNLBEES TSR ES,
. iilﬁ: PR, AR B AEE S RATIEE, KT E
A MG AERT R
o EEEI: 7. izt A, AL —ARA, dfFL TEA T RE R AR H
R JUAT 5T %
Comver 1o R R S P S EY S S ML T PSR E
& (Entity Typels|. T Uk Eo0) RAREA, Q8T ILH.
BE:on. st i, AR,
BB on. i, aFE@HAT R,
B bzt A, s L.
R PR R, dFSAT L.
DRI 7. kiR, ABRAT ST L.
& [ Criterion |5|. B Fa sl —A®IAN, EEOIATIUH.

o BBy izt R, RIBR TR,
o zw: BV, RIE LR HATEE,
o BN 57 kAR, ARIE X ) A AR AT R R
o D PR, R Y HhE) AR AT AR
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o EXEENA:on. wbinaW, 1RIB Z 4ty L ARATIREE,
o ERMEN:on: itbizitoR, RIBAMLT BT HITRIE,

o BRIV N: bz, R\FARBHATRIE.
& [ Operstor [5|: TGRS HIBT R, EEAAT IR,

° HF LRI, PSP xF FAR S 6 U S At R

o EXMEMN:on. itbizitR, FIU 5kt & RADSE 0 LT S35 .

o EEEEMN::on: ik, Hlir T ik ot %4 AT A ST £

o EEEEWSENNY::on: vz R, ATFHE D FRE TR R UTA
AT .
Greater Than Bt R AR BT o N IS 0 S A P BB WL TS

Greater Than or Equal li;)ﬁ\

AT %,

kP IERTR, T A KT RE TR P R ey U

DAY AT, AT A — AR R G JUAT S ot R
M P IZE R, AT AR U ST £

est sl

L 4
L 4
L 4
L 4
L 4

Units 5.
o ¥elue 5
Lower Bound |5
Upper Bound |5

Coordinate System |Zj|]:

b g A, AT AR KU Aot R
A TR EAEA.

T R SR B AR AA

FF ST FRAK.

A F S ERR A,

AT RS AATER L.

FERX G L FENEAEY, —H&
ii‘lﬂ-ﬁéﬁﬂﬁ?éﬂ, b 2.6.16 Fr 45 “Selection Information” & 2, f&
WO R R LT $8) &R AR K LT A

FRT MRk JUTRT R A48 K TUFT R,

Selection Information

(€2 0+

1
I:L'E:EltE Named Selection

Cermiblamiic Global Coordinate Srste = | L)) | Show Individual and Summar: =
Svstem-
Entity Surface frea Centroid Centroid Centroid Body Type Radius
m’ ¥ (mm) ¥ lmm ) ) (mm]
1 C¥linder, Summary BZ. TE 2. 9753004 126.82 z
Face 1 52, 76 2. 9753004 126,82 2 COVER PART | Cylinder 5
2.6.16 ““Seiection Information””

chamfer surf 2.6.17
2.6.18

““Selection Name?”?”
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2.6.17 chamfer surf 2.6.18
2 ““Selection Name”” chamfer surf ® hoply geomstry itens of sane:
P size
3 ““Outline”” B ““Worksheet””
Generate |
4 Graphics 2.6.19

chamfer surf

AL Al 0G4 S k% chamfer_surf AHJUFTR LATA R+ 5t @R
FTAFegmE (—k 24 4) A NEE.

adv_selection

1 2.6.20

““Selection Name”?”

2 “Selection Name” adV_SeleCtiOn Lo Apply geometry items of same:
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¥ size
3 1 video\ch02\reference\

““named_selections-r0l.exe””

# “Worksheet” 5t i — AR S, TTOARTR P 89 JLATRE RIATIEE,
4’?5“%‘%&6 )L’FIWXTJ‘%, ﬁb%ﬁ}]ﬂéﬁ}i/‘w%ﬁﬁ:}ﬂ %:i/“):g/é X i‘%’]\?—@i%*ﬁ/&
—10~100 . % &% K 64 LT3 ..

4 2 video\chO2\reference\

““named_selections-r02.exe””

el AAn LR 35 A TR RILIEAE Y dh ) AR 0~150 Z )% R &R
) JUAT A %

5 Generate |

6 Graphics 2.6.21

adv_selection

2. fRIEFRENR R

E2] o “* Outline EE Istatic structural (5)

““Environment”” M N Fized Support ““Details of < Fixed
Support =~
€2 02 1
video\ch02\reference\ ““named_selections-r03.exe””
2
video\ch02\reference\ ““named_selections-r04.exe””
€& 04 ““Details of < Fixed Support =™~ 2.6.22
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Geometry ﬁppl}’ I 2623

Details of “Fixed Support”

H|Scope

Scoping Method |Feometrr Selection

Geometry 4% Faces

EiDefinition

Trpe Fized Support
Suppressed Ho
2.6.22 “Details of ‘Fixed Support’ ” 2.6.23
2.7
Coordinate Systems
CAD ““Mechanical”” Global Coordinate
Systems CAD Local Coordinate Systems
Y
““Mechanical”” 2.7.1 Create Coordinate Systems

JCnnrdinate Systems ;..5...,_ ||

L=

= =
e s dR 7 Z[MAMx

—Jo

2.7.1

272

(éoordinagtﬁ Systems

Glff)bal Coordinate Systems

272

File S E  Open..
D:\an15.01\work\ch02.07\coordinate.wbpj ““Mechanical””

02 <<Outline”” E;;é\ Coordinate Systems
= e C Lo ds ate Suste cc : - 1
—p 273 Details of © Coordinate

Systems ™~
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El|Definition

Type Cartesian

Coordinate Sy=ztem |Program Controlled

F|0rigin
Define Er Geometrr Zelection
w Applr I Cancel
Origin X 0. mm
Origin ¥ 0. mm
Origin Z 0. mm

E|Principal Axis
hxis X
Define EBr Flobal X Azis

[Fl|0rientation hAbout Principal dxis

ATisz ¥

Define EF Default
[F|Directional ¥ectors

¥ Azis Data [ 1. o o 1

¥ Azmis Data [ oo 1. o 1]

T hzis Data [ oo o 1. ]

Transformations

2.7.3 ““Detail of © Coordinate Systems ™~

2.74

Origia |
ApDlry I

|
2

kil 06 2.7.2b
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2.8

ANSYS Workbench

““Options””

> > >

2.8.1

@ Common Settings

{1 DesignModeler
REWA Applet
Mechanical

----- Connections

----- @ Conwver gence

----- @ Export
----- @ Fatigue

----- @ Frequency

----- Mizcellaneous

----- @ Report

----- T Visibility
- Wizard

- {] Meshing
[]"@ FE Modeler

| |

----- @ hnalysis Settings and

Analysis Settings and Solution

[E|Solwer Comtrols

I

Program Controlled

Vse Weak Springs

Program Controlled

[F|Dutput Comtrols (Static and Transient)

Stress Tes
Strain Tes
Hodal Forces Ho
Contact Mizcellaneous Ho
General Miscellaneous Ho
Calculate Reactions Tes
Calculate Thermal Fluz Tes
Maz Humber of Result Sets |0

| 0utput Controls (Modal

Ztore Modal Results |Prozram Controlled

E|Bestart Comtrols

Eetain Eestart Files |No

[Fl| $olution Information

Reszet | 0K I Cancel Help |
2.8.1 ““Options””
““Options””
‘.} Solwve
Tocls o Broeses Saltings . 2.8.2 ““Solve Process
Settings”” _hdvanced. .. | 2.83 ““Advanced Properties””
2.9
Mechanical

64 > b »
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10

My Computer
My Computer, Background

Add Local |
Add Remote |

peiet= | OF |

Adwvanced. . . |

Cancel

2.8.2 ““Solve Process Settings”

hdvanced Properties

™ pistribute Selution (if possible)

Max number of utilized processors: IE

Use GPU acceleration (if possible) INUHB vI

Additional Command Line Arguments:

CE | Cancel

2.8.3 ““Advanced Properties””
Mechanical
<<Outline”” -\ Solution (AB) 291
““Solution””
Solution ﬁid Deformation = ﬁiEStr:airl - EiiGStress - ﬁEEnergy - | ﬁiGLiruaenrizrad. Stresz -
L Qﬁll’robe - Tools - | m!User Defined Result | EC&mpbell Diagram | ﬁael::oorclinats_- Swstems =
2.9.1 ““Solution””
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EE!User lefined Resu1t|

> > >

292

““Solution”~
Defined Result’”~
=
=
=
=
=
““Outline”

293

> > >

Scope

Scoping Method Geometry Selection
Geometry A1l Bodies
Definition

Trpe Vser Defined Result
Expression =

Input Unit Srstem

Hetric (mm, ke, W, = mV,

mi)

Output Unit

Er

Time

Display Time

Last

Coordinate System

Global Coordinate System

Calculate Time Historr [Yes
Identifier
Suppressed Ho
Integration Foint Eesultxs
Displar Option hveraged
Eesults

Minimum

Mazimum
Information
Time
Load Step 1]
Substep 1]
Iteration Humber L}

292

-//é3| Solution (AG)

Stresz Tool Ly
Deformation Lon
Strain Lan
Stress Lo
Energzy Lo
Linearized Stress L
Fatigue L=
Contact Tool L
Frobe L=
Coordinate Systems L
@E! Uzer Defined Result ——F——
& Commands
293

““Details of “ User Defined Result ™~

““Details of ‘User
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““Outline”” Solution [nformation 294 ““Details of ‘Solution
Information’”~

2.9.5

D: \an15.01\work\ch02.09\solution.wbpj

““Mechanical”” ““Static Structural””

““Mechanical””

Dletails of ution Information”

[Fl| folution Information

Solution Output Solver Output
Wewtorn—Faphson Residuals a

Update Interval 2.5 s
Display Foints a1l

[FI|FE Conmection ¥isibilitr

heotivate Visibility Tas

Displar 411 FE Commectors

Draw Conmections Attached To (411 Hodes

Line Color Connection Trpe
Tizible on Eesults Ho
Line Thickness Single
Display Trpe Lines
2.9.4 ““Details of “ Solution Information =~ 295
“<Outline™” &l Solution (A6)

— 4l ——) En:l_ui*.’:alr'-_nt (won—Mizes) <<Qutline””
-//63 |Solution (A6) 296

L gl Deformation

““Outline”” -+/6p| Solution (A6)

JFilter: Name -

Project
B [ Model (A4)
ﬁ Geometry
v+ Coordinate Systems

/% Mesh

E-[=] Static Structural (A5)
) Analysis Settings

AT, Fixed Support

/., Bearing Load

= Solution (A6)

@ Solution Information

2.9.6

gz:d 05 '-}, Solwe
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29.7 ““ANSYS Workbench Solution Status””

BHETS Workbench Solution Status

Owerall Frograszs. ..
]
Preparing the mathematical model. ..

|

Interrupt Selution |

S5top Selution |

2.9.7 ““ANSYS Workbench Solution Status””

— LT, RGERM A, BASHIUTRAT MR (R LX) 5
WAL LT ), REATEA AT BT KRG HE, IFFALT, 242r5R
A 2.9.8 Fid) “ANSYS Workbench Mesh Status” ST+E4E, B & 40 M AR 5
A2

(S Workbench Mesh Statuns

Generating mesh for Hanger...
]

Freparing to model boundary for part

I

Stop |

2.9.8 ““ANSYS Workbench Mesh Status””

1 ““Outline”” - A Equivalent Stress 299
0.054108 MPa 253.78 MPa

k. Static Structural

Equiwalent Stress

Type: Equivalent (von-Mizes) Stress
Tnit: MFa

Time: 1
2013-10-25 13:23

253.78 Hax
225,58

197. 39

169. 2

141.01

112. 82

4. BEG

Sh. 43T

238, 24%
0.054108 Hin

299
68 » > >
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2 ““Qutline”” - M Tatal Deformation

2.9.10 0.27238 mm

A: Static Structural
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= 31325

'.’_,; renerate 4

Details View

[Fl|Details of Planed

Plane Planed
Sketches 1

Trpe From Face
Subtype Outline Flane
Basze Face Selected

Use Are Centers for Origin? |Tes

Transform 1 (FEWE) Hone
Reverse Normal/Z-izis? Ho
Flip H¥-azes? Ha

Ezport Coordinate Srstem? Ho

3.13.26 ““Details View”~

el 14 3.13.27 4

1 3.13.28 6 4  ““New Sketch®” &2 3.13.28
V1=75 D2-10

2 [ Extrude 3.13.29 ““Details View””

Oparation Direction

Depth | 18

3.13.27 4 3.13.28 6

| Details of Extruded
Exztrude Exztruded
Geomet ry Sketche
Operation Add Frozen
Direction Vector Hone [(Hormall
Direction Ferersed
Eztent Trpe Fized
FD1, Depth (>0) 15 mm
Az Thin/Surface? Ha
Merge Topologr? Yes
[c]|ceometrr Selection: 1
Sketch EREE

208 > p p 3.13.29 ““Details View”
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€ 15 3.13.30 2 (B8 —»
3.1331 ““Details View”” Gaemm W Geametry
3.13.32 5]
3.13.33 M 703, Copiz=

7 :} Generate

[F]|Details of Fattern2
Pattern Pattern?
Pattern Trpe Cirecular
Geometry 1 EBodr
Aziz Selected
FIZ, Angle Erenly Spaced
FD3, Copies [(»0) 7

3.13.31 ““Details View””

3.13.34 2 Create gy I [LI2RT

3.13.35 ““Details View”” Imenaiiem
3.13.36

3.13.37

Details of Boolean2

Boolean Booleanz
Operation Subtract
Target Hodies 1 Body
Tool Bodies 8 Bodies
Preserve Tool Bodies? |Ho

3.13.35 ““Details View”~
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€2 17

3.13.36

3.13.38b

video\ch03.13\reference\

shaft

18

Y-

Enter

2 Hide Body
2 Hide A1l Other Bodies

Suppress Body

ij’ Generate

210 » > »

3.13.38

““Tree Outline””

3.13.39

> > >

3.13.37

““bush_asm-102.exe””

L]

- .

Tree Outline

S 4

3.13.40

E|----¢ Ao Geometry

-, 7= K1Flane

-, 7= ZXFlane

-, 7= TZFlane

Ho n Extrudel

H gy E Extrude?

H gy E Extrude3

------- w0l Freezel

------- v Patternl

------- v h Booleanl

------- v @ Infreezel
[ gﬁevolvel

------- % BodyOpl
[ $ Rewolwe?
[ )}- Planed

[ E Extruded

------- v Pattern?

------- i 3 Boolean?

------- U Bodylp2

=l @ 3 FParts, 3 Bodies
: . [ shaft

v £l mid_bush
(- v 1 out_bush

Frm B B e W B

3.13.40

““Outline””
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19 Workbench

H Commponent Systemns

[ Static Structural ““Geometry””

3.13.41 ““Static Structural””

- B
1

2 | Geometry " 4 2 @ Engineering Data "

Geometry \‘ 3 (i Geometry v
4 ﬁ Madel =]
5 @ setp ?
6 Solution 7
7 @ Results F

Static Structural

““Static Structural””

e Geometry

3.13.41

““Static Structural””

3.13.42 ““Outline””
3.13.43
€24 21 File E::a'.-'e Project
A bush_asm 1377 (52 |

% Static Structural

4

F1

4

Fl

i) Geometry

““Mechanical””

JFilter: Name

Project

B (@] Model (B4)
Eﬁ Geometry

T Mesh

3.13.43

; s Coordinate Systems

-/ Connections

[=] static Structural (B5)
S| Analysis Settings
=-lep| Solution (B6)

[ //m Solution Information

““Outline””
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Workbench ¥ @47 P& X 4 £ 28 F RAPEZ R FI: —Fr R IAT A& B3z 4], 5 sh—FF 2 it
AT AR H] . RERFBEARN B A AR 426l 7 ik, AR X S EeA . KE
M A 24

*

* 6 00

ANSYS Work bench 15.0 M #3452 a4,
2B A&

BB A&

)R DEZE]

WA 2

4.1 ANSYS Workbench15.0

4.1.1
ANSYS Workbench ANSYS Meshing
ANSYS Mechanical ANSYS ICEM CFD ANSYS CFX

GAMBIT  TurboGrid CADOE ANSYS / ANSYS
Meshing

CAD ANSYS
Meshing CAD

CAD-CAE
ANSYS Meshing
/ 2D
ANSYS Meshing ANSYS ICEM CFD  ANSYS TurboGrid
ANSYS Meshing
ANSYS
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4.1.2
ANSYS Workbench 3

& R (H411): —HNEETHRANSTELER, AFrmi. 2emMsxs (£
ZATAT. ReEMHITE ).

-—0

4.1.1

& —HRK& (B412): —HRKOLEZATEL 3*1?‘;%@6*'54&)%2)%@%’%%
(4% EX 8 W EMM), FAFrTHAKR. FAKEZIRIEITR S

AVANEIISE

4.12

<) AL 4 MAS X 5 R A% i BB R E 5 7 87T, XAE M7 45 Rt b A
e '5'\ iy deREFAER EFF A, NERIEDAHGRTLANT 10; 0 R2TM
Mg, W ERIED ARG EFEAL 45° ~135° ; £ RAER IR o A8 A A
KRAGET, BB G =AM BT, EEAZAHETN S RAEN, BAZHA

S = AR, ENAFE R RAAE = AT A A TR AR R o W AR

@ =M (H 4.13); Z4ENBROIZOEIKRET (4 P ER 10 P 54/ ) Fox @ikt
T (8 3 .53 20 P LA ),

A L T

4.13
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10 S WERETRE AET, 4 EWEOIKRETE T ELT, BERHE
5, EATERBATZEMER S, BERAWEKET, RALERA 10 F AW
EARE T,

4.1.3 ANSYS

ANSYS
Workbench ICEM CFD TGRID CFX-Mesh  Gambit

FEM
B FAMBD A5 ([aX) 5 E 6 A&,
AFR2XFHAFHEA (ANSYS LS DYNA &AUTODYN) #+ F-#9 M 44,
B T a4 B W A
CFD
/A F ANSYS CFX it H #) F 4%,
/A F ANSYS FLUENT it 5 ¢ 4%,
] F POLYFLOW it 49 W #,

L K IR IR R R

4.1.4 ANSYS Workbench

ANSYS Workbench ANSYS ANSYS
Meshing ANSYS
ANSYS
““Geometry”” ““Mesh”” ANSYS
01 ““Geometry”” ANSYS Workbench Tool
Bl Component Systems @ Geometry “=Geometry™”
““Geometry””
Import Geometry  » w41 Browse... D \anl15.01\ch04\h04.01\mesh.
Stp
““Mesh”” ANSYS Workbench @ Mesh
““Geometry”” 4.14
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- A - B
1 1 esh
2 Geometry " g2 Geometry v 4
Geometry 3 @ Mesh 2
Mesh
4.1.4
ANSYS ““Mesh”” 4
4.1.5

: Mesh - M ICEM CFD]

4

JFile Edit ¥iew lnits Tools Help |J| T}Generate Mesh Eﬁ [T

'ﬂorksheet ik
[PHFE AR EE & SCARNQBASE s O
J @ - gSelectiomv Q‘.I'isibilityv Suppression'

J F Show Wertices Taai_'h'ireframe | BN Edze Coloring = A' A' A' A' A' x [lfl  [~AThi cken Annotations DE}Show Ne

JHesh T}Update | EfiMash - @,‘Mesh Control = | .Metric Graph
= - -
NNSYS
i/'ﬁ\J\[ﬁm i

Outline
Project

Bl [ Model (A3}

ﬁ Geometry

/3% Coordinate Systems

[F|Defanlts -
Physics Preference |Mechanical
Fielevance El
Elsizine

Use Advanced Siz. .. [Off

Eelevance Center Hedium

Element Size Default

Initial Size Seed Active As. .

Ad
Smrnthinr Wadinm

’J Eﬁ X } Graphics Anmotation lessages]

|Press Fl for Help |

|LV{_}I Ho Mezzage |No Selection

|Metric mm, kg, H, =, mY, mh

4.1.5 ANSYS Workbench

“Mesh’,

““Mesh””

B Component Systems g Mesh
02 ““Mesh””

Import Geometry b el ﬂ] Browse. ..

ANSYS
ANSYS

ANSYS Workbench

ANSYS

“MeSh”

‘ Geometry 2 P

D \anl15.01\ch04\ch04.01\mesh.stp

““Mesh™”
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4.1.6 ““Mesh™”

JMEEh '-j pdate | %Hesh z @,‘Hesh Control = & Method
I %Mesh Group

@,‘ Sizing

’h,‘ Contact Sizing

Generate Mesh :
& Eefinement

review Surface Mesh

E
¥
'./5 F
’ F . Mapped Face Meshing
G Match Control

Bf Finch

ﬂl) Inflation
B cherp dngle

- Gap Tool

review sSource and Target Mesh

4.1.6 ““Mesh’”
415

ANSYS Meshing Automatic Sweep
MultiZone Tetrahedrons Hex

Dominant
1. BzhMER5

Automatic

Patch Conforming
2. MHERMERISY

Tetrahedrons

1 Path Conforming TGrid

AEERAR BN, RF TR IR 4. &5 JUTRTHCN A AE,

BRI T A S dadn T ik A RET )RS W EIK, RS @R R A,

R 94540 T BT VA 4L CAD ARAL 4950 MFAE, AT 5 A IR,

R RS R Bk ik £ 4.1.7 P69 “Details of  “Patch Independent’ -Mothod”
S ... OO . STPR ... B ... B

L K IR N 4
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i CP 1&5}—% Patch Independent ﬁ;ﬁ .

Details of "Patch Independent” - Method
Scope
[E|Definition

Suppressed Hao

Method Tetrahedrons

Fatch Independent -
Element Midside Hodes Use Global Setting

| adwvanced

Defined Er Maz Element Size
Max Element Size Defanlt (42 602 mm]
Feature Angle 0. 52360 rad

Mech Based Defeaturing oOff

Curvature and Frozimity Eefinement |Yes

Min Zize Limit Defanlt

Hum Cells dcross Gap Default

Curvature Hormal Angle Default
fmooth Transition 0ff
Growth Rate Default
Minimum Edge Length 4. mm
Write ICEM CFD Files Ho

4.1.7 ““Details of “ Patch Independent ™ -Mothod””
Patch Independent ICEM CFD Tetra Octree

CAD

CAD
HARNATIE R TR B Bk Xt MAE, BB AR AT ER TRk Bk
KAk T4 R Bk R e, X3 FER TH R IEI GRS R Bk RARk 25
R SRR A
WRAR S R ke k. 2RISR A FE—H, B, EB 418 FiF
#) “Details of ‘Patch Independent’ -Mothod” %% 4E ] 4 avenced [ WIEH FHRN
A 45 AE A T An R B (et ) . A T ) R e AR AR 69 LR E
(|Ermvaiese ond Premind iy Eeifioemad ) e /%’ FOND v @ “mooth Transition gy %‘f— ; 5 /é’(—_
Xash Based Defeaturing B RIE R RToPeS0n ugica M Deex turine Tolsrance QP EHFOSNCLIIN
HAER £, MRS EZTCE NG NFIE, X9 7 %4 5 i ICEM CFD LA+ ( Write
ICEM CFD Files ).

FNEERER] 5

Hex Dominant

ANSYS Meshing
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Details of “Fatch Independent” - Method

Scope

Definition

[DNERE]

ddwanced

Defined Br

Maz Element Size

Maz Element Size

Tefault (48 602 mm)

Feature angle

Mesh Based Defeaturing

Defeaturing Tolerance

0. 32360 rad

Default (0. 1215 mm)

Currature and Prozimitr Refinement

Tes

Min Size Limit

Default

Fum Cells Across Gap

Default

Currature Hormal Anele

Default

Smooth Transition

on

Growth Fate

Default

Minimam Edge Length

Ed. mm

Write ICEM CFD Files

Ho

4.1.8 ““Details of “ Patch Independent * -Mothod”~

4. PEMERIS

Sweep

5. ZEMELXIS

MultiZone

6. Cut Cell M1&%I 45>

Cut Cell

Cut Cell

218 > > b

Thin Sweep Method

ICEM CFD Hexa
ANSYS FLUENT
419 ““Details of © Mesh ™~
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efaunlts *hrsics Freference CFD Solver Preference
1 Defanl t Fhr=i Fref CFI Sol Pref
2 Assembly Meshing Details of “Mesh”

El{Defaults

Feature Capture Phrsics Preference CFID
Solver Freference Fluent
Feature Angle Kelerance ]
Sizing
40<= Inflation
Ellhssembly Meshing
0 CAD Hethod CutCell
Tessellation Refinement Abzolute Tolerance Feafure Capture Feature tncle
Feature Angle Dafanlt (40. o radJ

PEINERS T SR D Al ibzolute Tolerance

Absolute Tolerance Default(S. T9Te-002 mm)

fibsolute Tolerance Statistics

4.1.9 ““Details of “Mesh ™~

7. EMEXIS

ANSYS DM CAD 2D

4.1.6 ANSYS Workbench

ANSYS Workbench
o 3L G Fa AR R 5 ik
REAERESE, TR

*

* TERIEH.
& XERFHPESL, R

*

*

1
AT R

T 5 R,
RERBTE, A EE, BERSEEF TSR,

4.2

42.1

““Outline”” i 4.2.1 ““Details of
“ Mesh ™~
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Details of "M
[F]|Defaults
Fhy=zics Preference Hechanical
Relewance 1}
El| Sizine
Use hdwanced fize Funetion |Off
Relewance Center Coarse
Element Size Default
Initial Size Seed Aetiwe Assemblr
Smoothing Hediam
Transition Fazt
Span Angle Center Coarse
Hinimum Edge Length 20,0 mm
Inflation
Patch Conforming Options
Addwanced
Defeaturing
Statistics

42.1 ““Details of “Mesh ™~

4.2.2

422

a b
422
el 01 ““Mesh ANSYS Workbench
E Component Systems ﬁ Mesh ““Mesh??
£=F 02 <“Mesh”” @ Geometry @
Import Geometry b el ] Browse... D \anl5.01\ch04.02.02\mesh_
part.stp
ANSYS ““Mesh””
ANSYS
04 << Outline *” i [
4.2.2b
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F£ ANSYS Workbench #, 3FF-F A JUATIR, 2 %R JUATIRGEM 5 R
T XA AR RNAE KRR, 122 2% A 3h# 26 MAER T+ — Ak rbsomts, &
H R AN RIGLE RN, P, BT AT RERBAFE, —RET WA
ATk R A IS,

Yo BT BT 6 M, TAL “Outline” ¥ 4 %0 M, 7238 b
it b o i 1 | R - 4~ 256tk 44 ) 42.3 i 749 “ANSYS
Workbench” *t+£4E ¥ # & =0 o gnppeT,

AHSYS Workbench

?;) Do you want to clear all meshes, results and any restart poeints from this model?
-

£ Tw |

423 ““ANSYS Workbench”~

4.2.3

1. BEARSHIZE ( Defaults )

424 ““Details of © Mesh ™~” Defaults

. Eel evance

Physics Preference

Phrsics Preference

']

Details of “Mesh”

Defaults

Phrsics Preferance o T —
El

ERelevance

Sizing Ezplicit

Inflation

Patch Conforming Options

Advanced

Defeaturing

F O EEE

Statistics

42.4 ““Details of “Mesh ™~

425

4 4 < 221



ANSYS Workbench 15.0 ## a4 g Ni1. b H@E P p P

a relevance=—100 b relevance=100

425
2. MIER-TZE ( Sizing )

42.6 “<Details of = Mesh =~ 5 zine|

Details of "Mesh”

Defaunlts
[H|Sizine
Use Adwanced Size Function [ikss ;
FRelewance Center Coarse |On: Frozimity and Curvature
Element Size Default g: g‘:;:?;?:;
Initial Size Seed Active Assembly On: Fized
Smocthing Medium
Tranzition Fast
Span Angle Center Coarse
Hinimum Edge Length 0.0 mm
Inflation
Patch Conforming Options
Adwanced
Defeaturing
Statistics

42.6 ““Details of “Mesh ™~

Use Advanced Size Function

4.2.6 ““Details of < Mesh =~
L Qi V=: fdvanced Size Function yepsRill SRLE m & H G it L N

o Bl b it A, AAANDLI LN R, KAt FH KL M
RGMAE, BTRZETDAAA, REZEKRNE,

o CEEETIURSENI:: . b kAW, AN RAEN, B AA
Proxinmity #= Curvature —# 694¥.%, {2 FF#£ a9 0F 18 4K .

o REREN A M . T @ P E @K A, WAAREG FFZE AR

Ml Curvature Hommal incle DEPRN SPRRIEvE LR R a RO NE S 2 o) S o N N
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o LEMERlalt R APz, A TEMABERGEERRALER, TREAT
LE M AL A R

o LRI f: RFPOXZWEAKRIXNSME, ZARREWER]A
Ak W A

M 51 evance BRERY felevance Conte: WapSRlIP GNP RES S N VL 3 PSP IR Ay

P AR

PY W Eelevance

AR R TIRE NS, KAKR-100 2+100, &= RGAEE S
HLAE B A

o [EEERTIWN s 4. AFRERSBmuEE, o 45 ). R
(b %) B (i) Z AL,

| BEESEEN (TR ) ARIE: THMARMSRT, mded Mgkl oK.

SEMONEEIIEEE (MWL R T AE ) T4 & A TR EREMELR T 23 %50

EACIRE ctive iissenbly NEUSEROPE NI Full issentlr NEZPTEETRE RS raxt JELES)

ZANIR,

o ELRNINTUINF 7. kb iz R, A %A ME ) AR 89 A R AE A M 4%
MIER T 5,

o EEIWETELRA G 7. A LA BN K BAR G A R TR A MAE A4 AL R+ A,

o EENui: zunds i B MR TAEA RGBSR T A,

DR (TR E) T45k: ATREFRE, LBEBHREGT S ETHT

U T E 1Y LR (o N i 8 o ERSTET

o B z2mrumiti.

o BEEN . &M FAKSAFREBEYITHE, B CFD 4 Emag.

o EBN::xi. z2m 253/ %45. B Explicit.

R (i) FaaglAkc A FRELR, Eslnngaaikn; it ok

(bt ) AEE (12 ) AL,

o EEL:: & Meshing & Emag M5+ * & RAS L.

o EEdisn: # CFD 4 Explicit A& = 4 M it R,

SOEEULREIE] (5P A) TaIA: A TREATAG@AZBAF, Mk

BB W Esme, AB e anaain, o (4% Rl (%)

(k) ZANETR,

o EERdsn: x5t m 900600,

o EEENisn. masim-750-240,
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o B #xem-36-12°
L 3 Yinimum Edge Leneth (fi']‘ii@ﬂ%) 5‘(2’&7}&_ )'ﬂ %iﬁ_ﬁﬁﬂ*}éﬂjh\éﬁﬂ%'l‘iiﬂ%c
3. BAKIZE ( Inflation )

4.2.7 ““Details of < Mesh ™~

Details of "Mesh”

Defanlts
Fizing
-
Usze Automatiec Inflation Hone
Inflation Option Smooth Tranzition
Transition Ratic nozvz
Mazimum Larers 3
Frowth Rate 1.2
Inflation Algorithm Fre
View pdvanced Options Ho
Fatch Conforming Options
ddwanced
Defeaturing
Statistics

427 ““Details of “Mesh ™~

4.2.7 ““Details of ©“ Mesh ™~
o EXCERENREY (1M g sMIKE ) Taslk: EREAT 35 K.
o EEH () 2w AHmila, EAFRAFAKBEHTFHEE.
] (A2 54 b)) R ERAEH DA LA L LR,
EFIRE XA AE.

PEBEFHAE) BT TS LR

(F&LR) xilﬁ Eéﬁﬁ/’iz(lfﬂﬁ‘\a‘%% A ARARIE K,
HR B xF T =4 5 Ao AR B A X 4 2 BRIA G .

o EIMEEWENR (4 2R A ALEFBKE. WRES —ER Tk
YN8 ,—‘—»fo )i I Funber of Layers § 4 & %
Az ) A R IR R A

o DEREDENEIEL (5 RAR) A ULFBKE BRESEF
T HE—EHEERZ® S, A M First Layer Heicht Sl Mazinun Larers Fa
Moo e - BRR R E G iﬁ%ﬂ%ﬂﬁo

o ERENEIRERMN (5 — z o0ttt ) R 45K KA KR $5 0 09 YU 1 42 4

W Growth Eate ﬁﬂ M ¥zzimum Thickness B 72‘&{—5:
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TYEY S

o ERERINRAEN (R /G AWM ) T FIAFE—ENSEMA. ReEAKA
WA R =B K E .
& LESSNEREDL (7% ) UAIE: A2FRIANEA 0272, AP TOREE St
H AT
& LISEEREEE (7 X B4) IAE: BERAGRREHRKS 5, B P TAREE st
H AT
& LSRN (4 Kik ) LAE: ARALAMAE T A EL SN Ea ), SRS 1.2,
B P T VAARIEE St AT B AL
¢ EERSSLERE (JFIKEH k) Tz k. ol (srae) ~BE (sam)
BAt 77 ik
o BR (viutm) £H: AT TGrd fsk, AFMAHEERGRALE.
° (B4 ): AF ICEM CFD fik, 128 —#fvd @ik R & 56 16
8 /5 2 A K, A 3t Patching Conforming #= Patch Independent ¥9 & & M 44 F

’ Tiew Adranced Options ( %%\@Iﬁ’%’ i ) iﬁi)ﬁ: ‘b‘riﬁﬁﬁ\%g&éﬁ}ﬂ }i‘o
4. MigEKSHIZE ( Advanced )

4238 ““Details of “Mesh ™~

Details of “Mesh”

Defaults

+

Sizing

Inflation

Patch Conforming Options

| Adwanced
Shape Checking Standard Mechanical
Element Midside Hodes Frogram Controlled
Straight Sided Elements Ho
Humber of Retries 1]

Eztra Retriez For Azzembly (Yes

Kigid Fodr Behavior Dimenzionally Reduced
Mezh Morphing Dizabled
Defeaturing

Statistics

4.2.8 ““Detail of “Mesh =™~
o BN (mokies) THIK: 43T RANESA FRAGYREELEH, &
BFEA T LA 77 K.
o EDNMIERNNNN (s thit R KD BH: BT ARG
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o EIDTSURDDNENN (t#) Mt ARAHIR) £ : ERFREHAAH
XA TP
L] (2, A WA K ) R HR B R TR .
Bl s gt MR A HEEEA TIRANAT.
B (5 X5t EMAHR) B RREEATEXH A FHA.
BE () &7 ARBuUsRETHKRES,
& BRERIRIDUREL (# T .8 ) Tadlk: H4NEERITHFET L, L&
FEATF LA 7 K.
o BRSO (B A R4 ) R 2% gIhisd WA F A F 5.
o EEER (:4p) & A FEAARHA, A% Dropped (b % &,
LI S )
o BBl (;ky) £ A FRAR DM, RAH Kept CF # 1 F 5, =k
$ 7).
¢ BRIREERERIET (F A0 3) XAE: R NAFETE, TEATIHER 5 W&,
& BREEREREED (WAL H ) LAE: RERFAHAREER; £+ ar-kEllll (44)
# I (R Ak ) AL,

4.2.4

429

4.2.10

429 42.10
““Mesh™” ANSYS Workbench —
Bl Cormponent Syskems @ Mesh ““Mesh””
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Import Geometry  » —) lj_'l Erowse. ., D \an15.01\
work\ch04.02.04\mesh_adv.stp

ANSYS ““Mesh””

ANSYS
<< Outline” A

4.2.11

A& X A R LA 693342 P B —ANPdR B 2 4L R — A A7 2 X 89 1242,
B 7 R 21T 3 T F I BSF 0 A%, JE ANSYS Workbench ¥ #4T MK o, £2&
LA T PAY 7 ik R R 6 P AR

(1) 25 WA sz hlik, A7 kR R R ARG MR o7 LitAT
X, 33T e AR R, BTt ag MR o4 RBATI4E S 047,
R 3t A R BRAT TS B, 1FRRBAF e MAE, g5t P RS ATAR
RE, FEHme Mk,

(2) 2B M#ELLE BRI FitiT. XA 7 kR ARA LB REA
F Az B AR R AT A0 69 MAS R 4, 133 sbBOH fa ) A%, RBAER EF B3R
Az ) 77 R AT RAERAT R R 7 Xt B 3rdss], REIFEB R E Reg Wik,

1 ““Details of “Mesh ™~ [l Relevence
100 m Fielevance Center m . Element Size

4.2.12

4.2.11 4.2.12

2 4.2.13 ““Details of “ Mesh ™~

Uze Adranced Size Function On: Frozimitr and Curwrature Span Angle Center

. Curvature Hormal Angle . Frozimity Accuracy
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W Fum Cells heross Gap W Min Size

0.06 W Frozimityr Min Size 0.06 10

13 1.5

Details of “Mesh”

[Fl|Defaunlt=s
Physics FPreference Mechanical
Eelevance ino
[ Sizing
UG UG R SO i T Sl Or: Proximity and Curvature =
Eelevance Center Fine
Initial Size Seed hctive Asszembly
Smoothing Hedium
Tranzition Fast
Span Angle Center Fine
Currature Hormal Angle E0.0 "
Prozimityr Accuracr .2
Hum Cell=s Across Fap 15
Min Size E. e—002 mm
Prozimity Min Size E. e—002 mm
Maz Face Size 10,0 mm
Maz Size 120 mm
Growth Rate 1.50
Minimam Edge Length 30. 0 mm
Inflation
Patech Conforming Options
Ahdwanced
Defeaturing
Statistics

4.2.13 ““Details of < Mesh ™~

42.13 ““Details of “ Mesh ™~
& LEGSCSRGISRINN v K AE (wRiEa AR ) ATRE MR AESK AEMA
Ay, ) R ER I ) A AR X R A B, R B A BT WA X 5493 70 de B
4214 Frw.

a Angle=20< b Angle=75<

42.14 Curvature Normal Angle
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o CIESDEEREED: ke GRitiik): A TR Mo et A4,
o CEEXEERIEEIEN ik (40 LM A TR BRI B AL, AKX,
To S5 MR AL ) MR A PR B 3R B 3 R SR RS R 20 0 o 4,215 BT

a Num Cells=5 b Num Cells=10
4.2.15 Num Cells Across Gap

CEEEER S Ate (%R ): A FRELARNRAA,

[ EEEUEEEEED S A 4E (%R ) ATk B AR TR T/,
CAE (RA@RT): ATRERASRTA.

a5 AAE (AR ): AFREEARAR L.

'-/5 Update

4.2.16

43.1

““Outline”

43.1
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IE Methad

@,\ Sizing

5"‘ Contact Sizing ——m8M8MF—
& Refinement —M

. Mapped Face Meshing
G Match Control ——————————

f Pinch
fb Inflation — |
4.3.1
4.3.2
Automatic
Tetrahedrons Hex Dominant Sweep MultiZone
““Outline >~ i) mesh

e | 432 ““Details of © Automatic Method * -Method”~

Details of “hutomatic Method” — Method

]| Scope
Secoping Method Feometry Selection
Geometrr 1 Bodr

[Fl|Definition

F— o
Tetrahedrons
Automatic o |Hez Dominant
A - 7| sweer
Element Midside Wodes |Use Flobal Setting WultiZone

4.3.2 ““Details of © Automatic Method * -Method”~

P4

1. BH3IMEXI4 ( Automatic )

File S E  Oen
D:\an15.01\work\ch04.03.02\automatic_01.wbpj

““Mechanical””
““Outline”” e [
wpp - 6 [EEREY 433 ““Details of © Automatic Method *
-Method™”
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444}3%% M #-%| o~

(5% QF Geometrr Apply |
€ 05 -} Update (% 434

Details of “Automatic Method” — Method

[l Scope
Scoping Method Feometry Selection
Geometry 1 Eodr
[H|{Definition
Suppressed Ho
Method Automatic

Element Midside Hodes |Use Flobal Setting

4.3.3 ““Details of © Automatic Method * ~-Method”~ 434

433 ““Details of © Automatic Method * -Method””

Vse Flobal Setting I‘i;ﬁ: /{i}ﬂ /L\/% ‘iﬂ’tﬁ 3
o By uiompLrT L, B4
o Bllis, oM rss, 2%k

REA HEXMEA, A 4.3.52 BT+,
A k¥, w0l 43.5b FFx.

a  Dropped b Kept
435

2. MEEMEXI4 ( Tetrahedrons )
““Patch Conforming”~

““Patch Independent””
€221 01 File T M Cpen..
ﬁ Mesh F 4

D:\an15.01\work\ch04.03.02\tetrahedrons.wbpj

ANSYS
€ 02 << Outline > i [
— &N ““Details of © Automatic Method * -Method””

4 4 <4 231
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Geometry ADDlF |

.H:ax Element Zize 10.0

30 W Min Size Limit 5.0

215 AE b LI S K AE A 4% 3 15 BRIA 4G 7T 462 rad, AL E BB s
HEAE, R0t | e [V I A T R

g2 07 -/ Update W] =sh 437

Scope
[E|Definition
Suppressed Hao
etiod etrabetions
Algorithm Fatch Independent
Element Midside Hodes Use Global Setting
| adwvanced
Defined Er Maz Element Size
Max Element Size 10, mm
Feature Anele 30.0 7
Mech Based Defeaturing oOff

Curvature and Frozimity Eefinement |Yes

Min Size Limit 3. mm
Hum Cells dcross Gap Default
Curvature Hormal Angle Tefanlt
fmooth Transition 0ff
Growth Rate Default ¢ et AT,
<L e
Minimum Edge Length 2. 0534 mm SRR D
AT
Write ICEM CFD Files Ho
4.3.6 ““Detail of © Patch Independent Method = ~-Method”~ 4.3.7
4.3.6 ““Details of © Automatic Method * -Method””

o DEEENN s A TaslRBI0EE, 220U TRMEE.

ALl v ;3 4y PR AR AR 4 BRUAT AR 34 @ L AR 0 IRF
#ATRI S, R, AHZEHTIUTAEN@AAR, QDR EEREY
RESF (B 438a). & TR M F 6 UMK,

o EREREIDEEEEl: 7. 4 %14 WAL AR P ROR BB IUTIR K. @ R HIR
B ATRI O, BB R T £ RS Z 0 LR UK b g R 45 @ i R
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E W ¥ B E TR AL Ak, BPALRE A AT AL Ak UATIR R @mtgmf, 4o
B 4.3.8b AT~

a ““Patch Conforming”” b ““Patch Independent””

4.3.8
o EESEArisin AFHHRBSMILT R, ZEAATAERF X,
o EERILLORRSV 7 A R K E AR T A MAERAT mA, B A AR 6
W Y=z Element Size X AAEF A& K TR 4.
o IEEEETTNETEICTIEETEIIN. o7 : A48 2 5 04 B — A LT AR e % $

z}'ﬁ:* &‘IJ AW 7}:% , b E]j—jj’,_ M ivproz number of Elements per Part ;d—_ig_ﬂi ‘;P B I\‘é é/] 36‘7’5

.

‘ Write ICEM CFD Files —F;}ly'lﬁ )'ﬂ %;}Eﬁ%‘] ICEM CFD iﬁ;iﬁka
o Edir=i: izt R, RA K ICEM CFD LH.
o EEiion: &bzt . 4 A ICEM CFD 4.
o RN 7. szt R, XA X H XA K ICEM CFD L4,
o RRRN o7 Pz, A5 X A &R ICEM CFD L.

3. ANHEEMEXI4S ( Hex Dominant )

€2 01 M —p |
D:\an15.01\work\ch04.03.02\hex dominant.wbpj
ANSYS

““Qutline >~ S
— @ ““Details of © Hex Dominant Method * -Method””

03 Feometry Applr I
€221 04 Hex Dominant
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439
¥ i -/ 43.10
439 ““Details of © Hex Dominant Method—Method””

o DD 55045 A T4l awdMsETin, 1800 TR,
o BB s iR, AuERBELLERAN A= AN,
o BN . it h, A EMBELRAEAK,

Details of “Hex Dominant Method” - Method R

[=]| Scope
Scoping Method Feometry Selection
Geometry 1 Bodr
[E|Definition
Suppreszsed Ho

Element Midside Hodes |Use Flobal Setting

Free Face Mesh Trpe fuad/Tri

Control Meszages Ho

439 ““Details of ©“ Hex Dominant Method * -Method”~ 4.3.10

4. AimiE (Sweep)

3T 01 File » b ':::||:IEEFI. N
D:\an15.01\work\ch04.03.02\sweep.wbpj ANSYS

e ““ Outline >~ S
Tnsert QR il ne hod ““Details of © Hex Dominant Method = -Method””
Geometry Applr I
€2 05

SrofTre Selection Marmal Source and Target

Source 43.11 ADpDly I
Target 43.11 ApDlry I

l:‘ Sweep Method

234 > P »
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Free Face Mesh Trpe

43.12

S update | -/ 43.13

4.3.12 ““Details of © Sweep Method ™ -Method””

RLLREA T 455 & B TR AR @A B AFELFES X, 204U T IUR,
sl T A P IZB R, ARG A ARG B ARG,
Wkl T A YRS, FRTFHERAG, AL AFHARA FE.

Manual Source and Tareet oo iEue e o v NS ok Ee ol O R il I i I
fatona tc Thin s i i S vt N R ROl E= S v = E R L -
EEEEERY:: on: s it A, Foeld Rz mg.

Details of “Sweep Method” — Method

]| Scope
Scoping Method Feometry Selection
Geometry 1 Eodr

[H|{Definition
Suppreszsed Ho

Sweep -
Element Midzide Hodes (Use Flobal Setting
SrefTre Selection Marmal Source and Target
Source 1 Face
Target 1 Face
Free Face Mesh Trpe A1l Guad
Type Humber of Divisions
Sweep Hum Divs Default
Sweep Biaz Trpe Ho EBias
Element Option Zolid
4.3.12  ““Details of © Sweep Method  ~Method”” 43.13

o EEEREENEN 505 Hamk RS LAY ik H—4E, RARTE4HA
W@ RBECER, A@ERER S TR 37 — AR, TS A
ZAMER,

o BB v mresiRsmiyX, 12080 TFHMF K.

o EEENEER: 7. bt R, Bk LR ARTHRBRIT@EIL, HIE
£ W svzeo Elencat Siz: BRI EDONE B0 S

o EIEEIEEEEE: 7. £t W, & LA KB AEMA RBHIT @, b
i 2 R 5. A AE ¥ 4 A B A A

5. %igi% ( MultiZone )

4 4 4 235
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File & Cpen...

D:\an15.01\work\ch04.03.02\multiZone.wbpj ANSYS

“< Outline * A
- ““Details of © Automatic Method = -Method”~
Geometry Apply |

4.3.14

'./5 Update

Details of "MultiZene” - Method

]| Scope
Scoping Method Feometry Selection
Feametry 1 Bodr
Fl|Definition
Suppressed Ho
Method MultiZone
Mapped Mesh Trpe Heza
Free Mech Trpe Hot Allowed
Element Midside Hodes |Use Global Setting
Src,.'rTrz Selection Automatic
Source Program Controlled

| adwvanced
Mesh Based Defeaturing |Off

Minimum Edge Length 2.3 mm
Write ICEM CFD Files Ho

4.3.14 ““Details of © MultiZone Method * ~-Method”” 43.15

43.14 ““Details of © MultiZone Method * -Method””
¢ RRLRERR Tk ATRERMMAERL, LROIEATILEA.
o BB izt R, mA AR A ATA,
o RERSRNRNV 7R L PR, w4 REh N B AR,
o EEN:x: iR, weAr AR kA,
¢ BERSERLET SR ATREAGMBELE, ER0BATEHEL.
o EXMEERY::sn: ik, A4 fohikE.
o Bl : P iZdR, EXMARAAW@mARERE,
SSRERRT R it AR, AXABREANBRY LFEE.
o EEMER 5. ik, RARKEAANEREDNHLGF LA,

4.3.3
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)
[
o
g
=
=
o
N
v

“ Edge Sizing ” - Sizing

““Details of

O
—
“@
<

3 — wEE

Humber of Divisions

Sphere of Influence

]
o
-
o
a
-
a
o
L)
|4
- | w
A |
E |™
G (M|
o
G |-
o
u
=
b
oA
b |-
alw
| E
o8
o @
Ui | b

Ho

Supprezsed

Element Size

Soft

Ho Bias

Element Size |Default

Eehavior

Hias Trpe

=l Scope

Fl|Definition

—Sizing

““Details of © Edge Sizing

4.3.16

BR~H=# ( Element Size )

fora
A

1. B

43.17

AR
;
Jentaiisee
SR o
ATATAIEY
f__....a..sq
iy
AN__

it
At

.»
o,
owi g

T

W o i)
o R

T
. .?.aw

[
b
Py i
._.mmur-_r
i
g
"1

4.3.17

ize.wbpj

\an15.01\work\ch04.03.03\element_s

D

ANSYS

Details of © Face Sizing * - Sizing”~

““Qutline””

o0
=
«@
<

ADpDly

43.18
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‘T

'.}' Update

B A A

. Element Size

- ey

Tetails of “Face Sizing” - Sizing

[-| Scope

Scoping Method

Feometry Selection

Geometry

3 Faces

| Mefinition

Ho

Suppressed

Element Size

Element Size

5. mm

Eehavior

Soft

4.3.19 ““Details of “ face Sizing * —Sizing””

Element Size

4.3.17b

4.3.19 ““Details of © Face Sizing * -Sizing””
& BEELERR Tk ATREMNEEMATY, TROEATRANLA,

o Bl v inatd, MAWEETUREMESHEAEL,
o BB, iz, MAMHEERLWEMITHAE L,

2. mhmEki=Hl ( Sphere of Influence )

4.3.20

gz:d 01

D:\an15.01\work\ch04.03.03\element_size.wbpj

ANSYS
02 “< Outline >~

B —

gz:d 03

371 04

238 > b >
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““Details of “ Body Sizing ~ - Sizing””

Geometry

Sphere of Influence

ApDlry I

43.19
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Sphere Center

4321

3. BRI

gzd 01

D:\an15.01\work\ch04.03.03\number_of divisions.wbpj

>
Z
w2
<
w2

€2 02

Inzert *

43

Eeharior

““ Qutline ”

W funber

444}3[1@ M #-%| o~

3

4.3.21

. Sphere Radius . Element Size

55.0

4.3.22
4.3.20b

]| Scope
Scoping Method |Geometrr Selection
Geometry 1 Fodr
[E|Definition

Supprezzed Ho
Sphere of Influence +

Ephere Center Planed
Sphere BRadius |53,

mm

Element Size |3, mm

4.3.22 ““Details of © Body Sizing 7 -Sizing”~

43.23

4.3.23

Open...

““Details of © Edge Sizing ~ - Sizing””
23

Geometry

Humber of Divisions

of Divisions

30
4324
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[ Scope
Scoping Method Geometry Selection
Feometry 2 Edges

[Fl|Definition

Suppressed Ho
Humber of Divisions

Humber of Diwizions |20

Eehawior Hard

Fias Type Ho Fias

4.3.24 ““Details of © Edge Sizing * -Sizing””
Y.

4.3.23b

4.3.4

esh

“<Outline >~ S
e | Coni et Sizing 4.3.25 ““Details of Contact Sizing -Contact

Sizing””

Details of “Contact Sizing” - Contact Sizing R

[=|5cope

Contact Eegion Home
[Fl|Definition

Suppressed Ho

Felevance

Element Size

Element Eize Fleaze Define

4.3.25 ““Details of © Contact Sizing * — Contact Sizing”~

D:\an15.01\
work\ch04.03.04\contact_sizing.wbpj @ mesh v 4 ANSYS
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““Outline”” oy

““Details of © Contact Sizing ~ - Sizing””

Contact Region Contact Region

Element Size

(% Mesh 4.3.26b

% 4 ik R ) o I, e [

il ST AAE 9 M AE4g

=

=
NZ .

““Outline ”~” L

Refinement 43.27 ““Details of “ Refinement ~ -Refinement””

Details of “Refinement” — Refinement

[=]| Scope

Scoping Method |Geometry Selection
Apply I Cancel

[Fl|Definition

Suppressed Ho

Eefinement 1

4.3.27 ““Details of © Refinement ” -Refinement””

4.3.28

D:\an15.01\work\ch04.03.05\refinement.wbpj

4 4 4 241
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ANSYS
1% QY <<Outline? '/% Mesh
— i IS ““Details of © Refinement * -Refinement””

4329 Ep——
Applry |

4.3.29

. Refinement 3
/ Update -/ 43.28b

4.3.6

““Outline ”~” < [
gl | rr2d Facs Mashins 4330 “Details of = Mapped Face

Meshing * - Mapped Face Meshing””

Details of “Mapped Face Meshing” — Mapped Face Meshing

[ Scope

Scoping Method Feometry Selection
Ho Selection

[Fl|Definition
Suppressed Ho
Method Buadrilaterals

Fadial Humber of Divizions |Default

Constrain Boundarr Ho

4.3.30 ““Details of © Mapped Face Meshing ™ - Mapped Face Meshing”~

4.3.30 ““Details of “ Mapped Face Meshing - Mapped Face Meshing””

o EEEMM o 2. mEMRER (BFHK).
[ONURRRPORRE] - 57 . kP iR, AA4AL RIS WAH, LEUZABHL
ik,
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Y Triangles: Ee=zt Split liljﬁ\ . li C{J 1%@1)5\ , ,% gﬁ/ﬁ\l’l /1\—:— ff*] ﬂ:/; i—,é:-?}\o
& 5 B S Ao e (LA EREGL R ARG ), “Details of ‘Mapped Face
Meshing’ - Mapped Face Meshing” #f#54E¥ ¥4 H A 4331 iRk, H+as

Specified Sides Specified Cormers Specified Ends ,:_/]\iiljﬁ\o

Details of "Mapped Face Meshing” — Mapped Face Meshing
[l Scope

Scoping Method Feometryr Selection
Apply I Canecel

| Definition

Suppressed Ho

Constrain Boundary |Ho

| ddwanced

fpecified Sides Ho Selection

fpecified Corners |Ho Selection

fpecified Ends Ho Selection

4331 ““Advanced””

o EIRREERREEN R ) k45 F side vertex, EIE AL HBIET AR AT
EEXRA —F, wH 43.32a FFF.

o ESURELLSE* 7. ) k45 & corner vertex, F48E 695 5@ T AT LY
TEELRAAAE, wH 43.32b Fr .

o EEREIEEEE: 57 . ] k352 end vertex, HEF T s HATAHFT S65P 8

HEENGL, w0l 4.3.32¢ i,

side vertex

nawlronl  COTNET vertex

a side vertex b corner vertex c end vertex

4.3.32

43.1
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=431 HBEM

end vertex 0 0=~135<
side vertex 1 136<=~224<
corner vertex 2 225<~314<
4.3.33

—

a
4.3.33
Open. ..
D:\an15.01\work\ch04.03.06\mapped_face meshing.wbpj @ vesh 7 4
ANSYS
“* Outline *” =z
e | ““Details of © Automatic Method ™ -Method”~

Feometrr Applry I
Ex

ZrefTre Selection Marmal Source and Target

4.3.34 _hwnlr |
4.3.34 _iwolr |
Free Face Mesh Trpe

- 43.35

43.34 4.3.35
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“< Outline >~ -/
el " 2xped Face Weshing ““Details of Mapped Face Meshing = Mapped Face
Meshing””
4336
_tonty_ |
side vertex pecifisd Sides 4337
Rpply I
end vertex (o it 4338
Rpply I
'.}' Update (% Mesh 4.3.33b

N
N I .

4.3.36 4337 side vertex 4338 end vertex
4.3.7
““ Outline >~ o
—) M:at-:h Control 4339 ““Details of = Match Control - Match

Control®”

Tetails of "Match Control™ - Match Control &
[-| Scope

High Geomety¥y Selection Mo Selection

Low Geometryr Selection |[Ho Selection

| Mefinition

Suppressed Ho
Transformation Crelie
hzis of Rotation Hone
Control Messages Ho

4.3.39 ““Detail of © Match Control * — Match Control”~

4.3.40
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D:\an15.01\work\ch04.03.07\match_control.wbpj

ANSYS
““QOutline””
RS | 12t o Control
High Geometry Selection
4341 1 _hwrly_ |
Low Geometry Selection

4.3.41 2 _toply |
hzis of Fotation

4.3.41

4.3.8

““Outline *~

—p 5 Y 43.42

246 > > b

““Details of © Match * -Control””

High Geometry Selection

Low Feometrr Selection

Coordinate System

4.3.40

A [
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Details of “Finch” - Finch

[=]| S5cope
Mazter Geometrr Ho Selection
Slave Geometry Ho Selection

Fl|Definition

Suppressed Ho

Tolerance Fleaze Define
Scope Method Harmal

Finch Fehavior Fre

4342 ““Details of © Pinch * - Pinch””

4.3.42 ““Details of © Pinch ~ - Pinch”™”
’ Master I.'--'-.n:-rnetr:-' {%%ﬁ%j%éﬁm’fﬂ_’ﬁ‘o

ERRRIREL o7 kP 4 JLATAR, 3453 ) master .
4.3.43

File r Open...
D:\an15.01\work\ch04.03.08\pinch.wbpj ANSYS

“<QOutline”” /B Mesh
—p & TR ““Details of © Pinch * - Pinch””
Master Geometry DESER (BERETT 4.3.44

1 Applry I

4.3.44

Master Geometry [51eve Geonety] 4.3.44
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2 ADD1F |
%06 '.} Update

4.3.43b

4.3.9

<< Qutline *” S
s [ ation 4.3.45

““Details of © Inflation * -Inflation””

Details of "Inflation” — Inflation

]| Scope

Scoping Method Geometrr Selection
Ho Selection

[E|Definition

Suppressed Ho
Boundary Scoping Method |Geometrr Selection
Houndary Ho Selection
Inflation Option Smooth Transition
Transition Ratio Default (0. 272)
Mazimum Larers 5
Growth Rate 1.2
Inflation Alegorithm Fre

4.3.45 ““Details of “ Inflation * —Inflation””

4.3.46
D:\an15.01\work\ch04.03.09\inflation.wbpj ANSYS
“<Outline”” /A Miesh
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—p AT ““Details of “ Inflation ~ -Inflation””
Geometry Applry |
Boundarr 4.3 .47

ADDlF I

4.3.47
05 W Mzzimum Larers 3

+/ Update /B 43.46b

4.4

441

ANSYS Workbench
44.1

442

44.1 4.4.2
ANSYS Workbench
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443~ 444

443

444

(1) %l 443 7w, FAHEKRT O —RARAL, ZEDEETEY
AR R RSk e miR, AR S MR, b TRENFRAKGFE,
A TARENIHT E, RIS TRE4E 4.43b FFF.

(2) B 444 Fia, 3HFAGERET—Z R IEIRE, HFHANE
BT A HEMR—EIREIR, XS R, T EKRARCEER ALK, P
AEA L E TR, i 6 AR 54 B 4.4.4b FT .,

(3) de R F B LN TR LRI — AR5, 2t TH 4432 7698
R, FEAFUNTE; (2R TH 4442 i@k, REZREF—-A @I
T, MEX—E LR, LE—FARE ERAT SATRAE.

ANSYS Workbench A Virtusl Topology |

44.5 ““Virtual Topology~~

|Virtusl Topology @{IMerge Cells juSplit Edge at + “wSplit Edge

‘— PP]split Face at Vertices @ Hard Vertex at + 4= —b [[1Edit 3 Delete

445 ““Virtual Topology?”~”
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4.4.2

1. B¥FExT

File S E oren.
D:\an15.01\work\ch04.04.02\virtual _topolopy 01.wbpj @ moce 7 d
Vi tual Topology | Ctrl 4.4.6a “<Virtual Topology™”

ﬁilﬂerge Cell= 4.4.6b
a
4.4.6
Ctrl 4472 “<Virtual

Topology”” M‘ Herge Cells 4.4.7b

4.4.7
2. ik mAbS RIS

File | wep [ NS
D:\an15.01\work\ch04.04.02\virtual_topolopy 02.wbpj |@ Model 7 4
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ﬁi"ﬂ'irtual Topology | 448

““Virtual Topology~~
S3feSplit Edge at + |

B 4.4.8 FFKPT4612 B A RATIGAHAIRA KL E, BPHAELE,

““Virtual Topology~”~

4.4.8
— L] Hodel (a0 4.4.10
““Virtual Topology”~ msplit Edge at + |
— 4411 <<Virtual Topology™”

Ssplit Edge at +

4.4.10 4.4.11

€2l 06 ““Virtual Topology~~ ﬂ ﬂ

4.4.12 A | 4.4.13 “Virtual Topology
Properties”” SELE A 0.82 Enter

Virtual Split Edge
| General

Geometry 2 Edges

Suppressed No

-

4.4.12 4.4.13
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““Virtual Topology”” ﬂ ﬂ
4414 dprait | 4415

Properties””

““Virtual Topology

0.2 Enter

¥irtual Topology Froperties E

Virtual Split Edge

Fl| General

Geometry 2 Edges

Suppresszed No

mz

4.4.15

““Virtual Topology”” ﬂ ﬂ
4416 dprait | 4417

““Virtual Topology

properties”” 0.3 Enter

Virtual Split Edge

| General
Geomstry 2 Edges
Suppressed Ko
Split Ratio 0.3

4.4.16 4.4.17

““Virtual Topology”” ﬂ ﬂ
4418 dprait | 44.19

““Virtual Topologg
properties Edge”” 0.3 Enter
Virtual Split Edge
| General
Geometry 2 Edges
Suppressed No
Split Ratio 0.3
4.4.18 4.4.19
3. EHRASEID
€24 01 File | wpy | RSN D:\an15.01\
work\ch04.04.02\virtual topolopy 03.wbpj |@ vodel 7
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““Virtual Topology~~ M 4421

4.4.20 4.4.21

2 4422
““Virtual Topology~~ M 4.4.22b

4.4.22

2 4423
““Virtual Topology~~ M 4.4.23b

4423

gz 01 File N Cpen..
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D:\an15.01\work\ch04.04.02\virtual_topolopy 04.wbpj |@ Model 7 4

SO cu 4424a

ﬂSplit Face at Wertices

““Virtual Topology~”

4.4.24b
a b
4.4.24
Ctrl 4.4.25a ““Virtual Topology”~
ﬂSplit Face at Wertices 4.4.25b
a b
4.4.25
Ctrl 4.4.26a ““Virtual Topology”~
ﬂSplit Face at Wertices 4.4.26b

4.4.26

Ctrl 4.4.27a ““Virtual Topology”~
ﬂSplit Face at Wertices 4.4.27b
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4.4.27

ezl 06 Ctrl 4.4.28a ““Virtual Topology”~
ﬂSplit Face at Wertices 4.4.28b

4.4.28

€221 07 Ctrl 4.4.29a ““Virtual Topology”~
ﬂSplit Face at Wertices 4.4.29b

4.4.29
5 fIgmEl=
qﬂ!ﬂb File | wep [ NS
D:\an15.01\work\ch04.04.02\virtual topolopy 05.wbpj [@ woce 7
“Virtual Topology™ @ erd Vertox ut ¥ 4.4.30b
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4.4.30
4.431a ““Virtual Topology~™~
B Hard Vertex at + 4.431b
a b
4.4.31
Ctrl 4.4.32a “<Virtual Topology””
PFlsplit Face at ¥ertices 4.4.30b

4.4.32

Ctrl 4.4.33a “<Virtual Topology””
ﬂSplit Face at Wertices 4.4.33b

4433
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Ctrl 4.434a ““Virtual Topology””
PPl5rlit Face at Vertices | 4.4.34b

a b
4434
443
4.4.35
4.4.36
4.4.37
4.4.37
““Mesh”” ANSYS Workbench Toalbox
E Component Systems ﬁ Mesh ““Mesh?”
oMt o e 7
Import Geometry b wep 4] Browse... D:\an15.01\work\ch04.04.03\virtual
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mesh.stp

ANSYS ““Mesh””

ANSYS
““Outline”” /2
4.4.38
<<Outline”” /&0 Mesh ““Details of < Mesh =~
VI Sizine | Relevance Center
B Element Size 10.0 ~f Update
4.4.39
4.4.38 4.4.39

SLAE AT 4S5 At B AR B @ % RAB AL T2 5 T AT R A8 X At 2
RAATA I, T MRAEAN AR A2 40 0

€& 06
1 ““Outline”” 2]
fhviztad Soplocr | 4.4.40 ““Virtual Topology””

3=5plit Edge at + |

2 7 4.4.41
5 S=5Split Edge at +

4.4.40 4.4.41
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3 ““Virtual Topology~~ ﬂ ﬂ
M ““Virtual Topology Properties””
0.2 Enter 4.4.43
4 ““Virtual Topology~~ ﬂ ﬂ
4444 M ““Virtual Topology Properties””
0.75 Enter
5
02 0.5

¥irtual Tepology Froperties

Virtual Split Edge

[ ceneral

Geometrr 2 Edges

Suppressed Ho
Split Ratio 0z

4.4.42 4.4.43 ““Virtual Topology Properties”” 4.4.44
ez 07
1 ““Qutline”” Ctrl
4.4.45a ““Virtual Topology”” PPl5plit Face at Vertices

4.4.45b

4.4.45

2 Ctrl 4.4.46a ““Virtual Topology~”~
ﬂSplit Face at Wertices 4.4.46b

4.4.46
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4.4.47
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““Virtual Topology”~ g‘"‘s"h t Edee 4.4.49

1 ““Outline”” Ctrl
4451 ““Virtual Topology”~ PPl3plit Face at Vertices
4.4.51
2 1
4.4.52
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4.4.53

““Outline”” -/ Mesh

““Details of © Automatic Method * -Method””

/&0 Mesh ““Details of “ Mesh =~

2.0 './j lUpdate

4.4.56

4.4.55
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4.5

-/ Mesh 45.1 ““Details of ©“ Mesh ™~

m Mesh Metric 45.1

452

D:\an15.01\work\ch04.05\mesh_metric.wbpj

Details of
[E|Defanlts
Fhrzics Preference Hechanical
Felevance i0d
Sizine

Inflation

[F|Patch Conforming Options

Triangle Surface Mecher |Frogram Controlled

Adwanced

Defeaturing
[ Statistics

Hodes ST220
Elements 14915
Mech Metrie Element Quality = Hone -
2. 103118759 2816E-02 Aspect Ratio
Jacobian Ratia —
Yaz . 9999644 30497177 Warping Factor
o -
irerage 729449583313577 Parallel Deviation
Standard Dewiation |.256242091408503

4.5.1 ““Details of ©“ Mesh ™~

Mesh Metrics
Controls | —
"]
-
g [—8—Tetl0 —— Hex 20 —8— Vedlb J—— Y
=]
L 4023, 00
=3
2000, 00
0L 00
_g 0.02 0,15 0,25 0,38 0, B0 Q.83 0,75 0. 88 1.00
zg Element Netrics r

Mezzazes. Hesh HMetrics

4.5.2
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& ——Tetl0E G A7 10 2D EHWEKRET, LEREATATEREGEKRE,
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45.1.

264 > > b



M 4 %] 2

444}3%";{

#4510 HREDSENNHIRE
Value of Skewness
1 degenerate
0.9~1 bad sliver
0.75~0.9 poor
0.5~0.75 fair
0.25~0.5 good
0~0.25 excellent
0 equilateral

& EGitBERBEE_CMIls Loy g 457 pra it iEiE, £ iEd T

st it B R A X ATIR0E.

()

Y-Axis Option:

Mumber of Bars:lID

Range

Min

|Nu.mber of Elements j

Update ¥-Axis |

Max

H-Axis |1. 0091

|11"|’8 Reset |

Y-Axis |0

M Tetio [ Tetd
¥ Hex20 [ Hexa

¥ wed1s T wede

M Pryr13 7 Pyrs

4.5.7

8026 Eeset |

[” Quads ™ Quad4
FTris [T Tri3

Select 211 |

ANSYS Workbench

€ Element Quality (£ TR EAE ), XZ—AEGAR QR RELERN. | AFT
EWZHFRREFH; 0 KT 0 RRX TR,
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%itB & .

4 4 4 265



ANSYSWorkbench 15.0 ## s ds & Nil. #mb4@E P P p

Mesh Metrics
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® w4510 Fia, A FwiaH Mk, #FiENPE, 4 Aspect Ratio {4 A
LB, WM AEFR, SLA M X 560 MR R4,

20
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Mesh Metrics
Controls | —
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-
g [—8—Tetl0 —— Hex 20 —8— Vedlb J—— Y
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4.5.16 Warping Factor

5.0
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® xf = ¢ 3 ¥ T4 Warping Factor k3%, 4%+ 6 /> & 49 Warping Factor i#t 47
i, SRATHRKMAMEAMGE T, wH 4517 .

@@@

Approximately 0.2 Approximatelv 0.4

4.5.17 Warping Factor
WLtk F6) ERIATIHE, FAAL T e REM

@ Parallel Deviation ( P47 £ ).
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G 0.00
_g 0. 08 25,00 B0, Q0 Th. 00 100,00 134, 37
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€ Orthogonal Quality ( ERX &/ ). XRZMBFELEG TS HI—, HMEET0F 1
Z ], 0 A, | ¥, ®AFATE, EELEFITHFE 4523 Frreited 4 Rt
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4.6 ANSYS Workbench
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/
4.6.1 4.6.2
D:\an15.01\work\ch04.06\shaft_mesh.wbpj
““Mesh”” ANSYS Workbench Toclbox
B Component Systems @ Mesh ce Geometry >3

163 R

# Geometry
2 W Geometry " M2 Geometry v
Eeometry 3 @ Mesh = 4
Mesh

4.6.3 ““Mesh””
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ANSYS Workbench ““Mesh””
ANSYS

““Qutline””

4.6.4
<<Outline” /B Mesh 465 “<Details

100 EEE

W Element Size 2.0

of “ Mesh ™~

Relevance Center

Det
[E|Defaults
Fhrzics Preference Mechanical
Felerance 100
El| Sizine

Use hdwanced fize Funetion |Off

Relewance Center Fine

.Element e 2.0 mm

Initial Size Seed Active Assembly
Smoothing Medium
Transition Fast

Span Angle Center Coarse

Minimum Edge Length 2. 41620 mm

Inflation

[Fl|Patch Conforming Options

Triangle Surface Mesher Program Controlled

Addwanced

Defeaturing

Statistics

4.6.5 ““Details of ‘Mesh’”” 4.6.6
Ez:d 06 Method @,‘Hesh Contrel -
4.6.7 ““Details of “ Dominant Method ™ —Method””

-
Hexz Dominant - Update

4.6.8
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Details of "H ominant Method” - Method

]| Scope
Scoping Method Feometry Selection
Feametry 1 Badr

[E|Definition
Suppressed Ho

Hez Dominant -

Element Midside Hodes Use Flobal Setting
Free Face Mesh Trpe Auad/Tri
Control Meszages Ho

4.6.7 ““Details of “ Dominant Method * —Method”~

4.6.8 Method

4.7 ANSYS Workbench

AR AE3T A 4.7.1 B 69 LR R FATARR] 5, B RS RAASAITA B izH], REH5FE
JA 7 ik T B Ae R ~H 384 T Bt MARZAT B 3rds 4 atl, AE&AF3) B 4.7.2 B =69 M AR 535
R, TEHEARNGL AR T42.

B :
471 4.7.2
““Mesh”” ANSYS Workbench
E Component Systems ﬁ Mesh ““Mesh?”
A
Import Geometry b ey ] Browse... D \anl5.01\work\ch04.07\support_
mesh.stp ““Mesh”” |@ Seandliy ‘| ““ANSYS Workbench””

&+ Milimeter 0K | DM '-/5 Generate

473 4 ““New Plane”> o= 474
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““Details View””

Transform 1 [RME) Offset T

Transform 2 (EME)

5 Export Coordinate System? = '_}‘ Gensrate
4
ils Wiew
Fl|Details of Planed
Flane Planed
Planed Trpe From Flane
! Faze FPlane ZXFlane
Transform 1 (EME) Offzet T
FO1, Value 1 15 mm
Transform 2 (EME) Offzet X
FOz, Value 2 5 mm
Transform % (EME) Hone
Rererse Normale—ins? Ho
Flip HY-hmes? Ha

473 4 474  ““Details View””

Cail 04 Workbench ““Mesh >

473

Import Coordinate Systems

05 ANSYS Workbench ““Mesh””

s
% ““Outline”” S M

g
o

4.7.6
* B X
A B
1 Properky Yalue
2
3 Component 10 Geomekry
=1 Directory Mame SHS
E
g
13 Y
14 Analysis Type a0 ;I
15 Use Associabivity
16 Import Coordinate Systems
17 Import YWork Poinks |:|
18 Reader Mode Saves Updated File |:|
19 Import Using Instances
20 Smart CAD Lpdate ]
zZl Enclosure and Symmetry Processing
zz Decompose Disjoint Faces

4.7.5
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““QOutline”” -/ Mesh 4.7.7 ““Details
100 B
1.0

4.7.8

[ DMefanlts

Physics Preference Mechanical
Eelevance io0
| Sizine

Usze Advanced Size Function |Off

Eelevance Center Fine

.Element 1.0 mm

Initial Size Seed hetive Assembly
Emoothing Meadium
Transition Fast

Span Angle Center Coarze

Minimum Edge Length . 41620 mm

Inflation

[E|Patch Conforming Options

Triangle Surface Mesher Program Controlled
ddwanced

Defeaturing

Statisties

4.7.7 ““Details of ‘Mesh’”” 4.7.8

Method ““Outline”” (% Mesh mﬁ Mesh Controel =
479 ““Details of “ Hex Dominant Method *—Method””
_-/5 Tpdate

4.7.10
E| Scope
Secoping Method Feometrr Selection
1 FBodr
Fl|Definition
Suppressed Ho
Method Hexr Dominant
Element Midside Hodes |Use Flobal Setting
Free Face Mesh Trype QuadfTri
Control Messages Ho
4.7.9 ““Details of “ Hex Dominant Method * —Method”” 4.7.10 Method
“<Outline”” '/% Mesh ﬁ..fﬂesh Contrel -
4.7.11 ““Details of ““Body Sizing””-Sizing””
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Applr I Trpe
Sphere of Influence Sphere Center

0.5

4.7.12

[=]| Scope
Scoping Method |Geometrr Selection
Feometry 1 Body
[Fl|Definition
Suppressed Ho
Trpe Sphere of Influence

Sphere Center Flaned
Sphere Radiusz |11, mm

Element Size |[0.5 mm

4.7.11 ““Details of ““Body Sizing””—Sizing”~

4.7.12 Sizing

“<Outline”” e Poflsh Contrl <
4.7.13 ““Details of ““Face Sizing””-Sizing””
ADDLF I
0.5 _-/: Update

Element Size

4.7.14

[l Scope

Scoping Method |Geometrr Selection

Geometry 4 Faces

[Fl|Definition

Suppressed Ho

Type Element Zize

0.5 mm
Eehavior Soft

4.7.13 ““Details of ““Sizing””-Sizing”~
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4.7.14 Sizing

4.8 ANSYS Workbench
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4.8.1 4.8.2
“<Mesh”” ANSYS Workbench Toolbox
E Component Systems ﬁ Mesh ““Mesh??
Import Geometry b w41 Browse.. D:\an15.01\work\ch04.08\arm.stp
€2 03 ANSYS ““Mesh””
ANSYS

““Outline”” S o Update
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““Outline”” -/ Mesh ““Details of “ Mesh =~
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W Element Size 1.5 ~/ Update 484
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4.8.3 4.8.4

ezl 06 Inflation ““Outline”” -/ Mesh @, Mesh Control ~
Inflation 48.5 ““Details of ““Inflation””— Inflation””
Feometry ADpDly I 4.8.6
Boundary ApDlry I
4 '.j lUpdate

4.8.7
Details "Inflation” — Inflation
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Scoping Method Geometry Selection
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]
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Inflation Option Smooth Transition
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. Hazimum La: 4
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4.8.5 ““Details of ““Inflation””-Inflation””

4.8.7 Inflation

el 07 Inflation 6 488
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4.8.8 .8. Inflation

Inflation 6 438.10
W Maximum Layers 5 48 11

4.8.10 48.11 Inflation

4.9 ANSYS Workbench
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4 4 4 279



ANSYS Workbench 15.0 ## o4 #ig i1, i b4E P P P

- ® oo 7
Import Geometry b w41 Browse.. D \anl15.01\work\ch04.09\arm mesh.stp
““Mesh”~ &) seometry | ““ANSYS Workbench””

o " oK | DM :;; Generate

View™” 4942
:} Generate

493 ““Details

[Fl|Details of FDeletel

Face Delete Fheletel
1E
Healing Method Automatic

493 ““Details View””

4.9.4

Create — g Face Dlel ““Details View”?”
s
:} Generate

ANSYS Workbench ““Mesh””

ANSYS
“<Outline™ Qe

4.9.6

280 > > b >



444}3%’%‘ M #-%| o~
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[=| Scope
Scoping Method Feometry Selection
Geometry 1 EBodr
[Fl|Definition
Suppressed Ho
Method Hez Dominant

Element Midside Hodes |Use Global Setting
Free Face Meszh Trpe Auad/Tri

Control Messages Ho

4.9.8 ““Details of ““Hex Dominant Method””—Method”~ 49.9

4.9.10 Method
Sizing “<Outline"" A vesh  @esh Contral -]
4.9.11 ““Details of ““Body Sizing”*-Sizing””
4.9.12 Apply I
Element Size . Element Zize 3

4 4 < 281
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i - 49.13

Details
[-l| Scope
Scoping Method Feometry Selection
Geometry 2 Bodies o

[Fl|Mefinition

Suppressed Ho
Element Size -

Element Size 3 mm
Eehavior Soft
Curvature Hormal Angle |Default

Frowth Rate Default

49.11 ““Details of “ Body Sizing ™ —Sizing”~ 49.12

49.13 Sizing
Contact Sizing 49.14
video\ch04.09\reference\ ““asm_mesh-r01.exe””

49.14 Contact Sizing
Contact Sizing 49.15
video\ch04.09\reference\ ““asm_mesh-r02.exe””

4.9.15 Contact Sizing
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Jnik

A ik R

PREER

7.

JE 7],

AL AT,

B AR EAT

AR AT
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L K B R JEE R R 2R B N 4

5.1

Inertial

““Environment”” M 5.1.1 “

JEnvironrnent Eij.-.Inertisal F ﬁﬁmLoads - ﬁﬁqSupports - EﬁKConditions - mﬂﬂirect FE ~ | Ii

fiT Beoecelearation
—> H
@}

Standard Earth Gravity
ﬁq Botational Velocity

511 *“* 7z
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5.1.1

Acceleration m/s?

““QOutline”~ 7=] Static Structural (A5) ““Environment >

T, Inertial + ﬁﬂ heoceleration

=Y 01 File S Open.
D:\an15.01\work\ch05.01\acceleration.wbpj
““Mechanical””

:

02 <<Outline”” 7|E| Static Structural (A5) <<Environment””

CZ Tnertial - — liiﬂ 5.1.2 ““ Details of

“ Acceleration ™~

[ Scope

Geometry |n11 Fodies

| Definition

Define Er Tector
Magnitude (2. mm/=*  (ramped)

Click to Change
Suppressed | Ho

5.1.2  ““Details of © Acceleration ™~

g

Direction 5.1.3

5.13

€2 03
€221 06

Dﬁ.cceleration: 8. mm/s’
Componentsz: 0., 0., -3 mmiz’

5.13 5.1.4
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5.1.2
Standard Earth Gravity

9.806665m/s?

““QOutline”~ 7=] Static Structural (A5) ““Environment >

fﬁ..=~I:|.'uarti:al - i tandard Earth Grawity

File | ey [ D:\an15.01\
work\ch05.01\standard_earth_gravity .wbpj

““Mechanical””
<<Outline”” -;-El Static Structural {A5) <<Environment””
CZ Tnertial - —) Ifii| Standard Earth Grawvity 5.1.5 ““Details of

“ Standard Earth Gravity ™~

Details of “Standard Earth Grawity”

[=]| Scope

Feometry |1111 Bodies
[Fl|Definition

Coordinate Syztem |Global Coordinate Srztem

i Component 0ommfs® Cramped)
¥ Compoment —-9506. 6 mmf=? (ramped)
I Component 0ommfs® Cramped)

Suppreszed Ho

Direction =¥ Direction -

5.1.5 ““Details of © Standard Earth Gravity ™~

Direction

—T Direction

[l stendard Earth Gravity: 9806.6 nn/s®
Components: 0., —-3806.8, 0. mm/f<’

4 4 4 285



ANSYS Workbench 15.0 ## a4 g Ni1. b H@E P p P

5.1.3

Rotational Veloctity

rad/s RPM r/min
““Qutline”” /] Static Structural (A5) ““Environment””
F, Inertial - tandard Earth Gravity
g2 01 M —_—) |
D:\an15.01\work\ch05.01\rotational veloctity
““Mechanical””

02 <<Qutline’” 7[3 Static Structural {AS5)
T Inertial = —) Eio Rotational Velocity 5.1.7

“ Rotational Veloctity ™~

““Environment””

““Details of

| Scope
Secoping Method Feometryr Selection
Geometrr A1l Bodies

Definition

Define by

Component =

Coordinate Srstem

Flobal Coordinate Srstem

X Component

Component

Component

0. rad,,'rs (rampetﬂ

100. radfs C(ramped)

0. rad,,'rs (rampetﬂ

z
¥ Coordinate
T

0. mm

Coordinate 0. mm

T Coordinate 0. mm
Suppressed Ho

““Details of © Rotational Veloctity ™~

S 1% QE]
€] 05 | ¥ Somencs] 1000

5.1.8

*EEAR P R AR B0 AR radls, AAETAEE S | e [l 4, T
A S bt & $-45 7% RPM (1/min ).

286 > > b



4444}35? #7442 L

I:‘ Rotational Veloeity: 100, rad/s
Rotation: 0., 100., 0. radis
Location: 0., 0., 0. mm i

5.2

Loads ANSYS Mechanical

““Environment”” 5.2.1 “

5.2.1 “* 77

5.2.1

Force
N
““Qutline”” '?E| _ ““Environment >~
PrLosds | .

<4494 287
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File — B Cpen..
D:\an15.01\work\ch05.02\force.wbpj ““Mechanical””

<<Outline”” 7[—£| Static Structural (A5) <<Environment””
7] = .
hLovds 7 ey O [N 522 ““Details of “ Force ™~

Details of "Force”

]| Scope
Scoping Method |Geometrr Selection
Ceomaetry 1 Farce
Fl|Definition
Trpe Force
Define Br Tector

Magnitude |100. ¥ Cramped)

Click to Change
Suppreszed Ho

5.2.2 ““Details of © Force ™~

523 Geometry
ADDlF |

523
G 05 100

gz:d 06
| 524
524

2 525

[ Force: 100, ¥

Component=: —-0., —-100., -0. K
524 5.2.5
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4 )y maax
522 ““Details of “ Force ™~
o CEERMM riis 1. A TRERAMERLER,
o SEREMM:: MRS ABMLMN. BPIZAA, BHE 526 e
“Import Load History Data” & 4E, J T ifshnfu 45 5 3 57 34

Import Load History Data

Data Source:

Add. .. Femove
/™ Load History Data to Import:
Filter | I
0K Cancel

5.2.6  ““Import Load History Data”~

MR KRN EAFE. AV RAR, BEB 527 Faw A
B AR, WA LAk, B HLBES L, BoeT $ b R M

R M [ o502 ol e ® ek E-

H TR force_files
. line_pressure_files
9 moment_files
H@ alt

pressure_files

bearing load files
bolt_pretension_files

remote_force_files

IS ) | =l {372 5 |

{RIFIERI (T): IEngineering Data Library Files (%, xml;l HniE |
7|

o YEEEDV T v W, ATRALEBITHERAM.

o [VIEEEEEEl: . itb izt A, ATFRL—ARMELGEF, AT 62
EAEw B 5.2.8 Fiw, fEB 5.2.9 Ff 49 Tabular Data 238 & (—) # 2Lk
&
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[=]| S5cope
Scoping Method (Geometry Selection

Feometry 1 Face

Fl|Definition

Trpe Force

ml'abular Data b Steps | Time [=] | [w Force [H]
Direction Click to Defime 11 0. 0.
ER 1. o.
Suppressed Ho ¥
5.2.8  ““Details of © Force ™~ 5.2.9 Tabular Data

o [VEEEER:sn: gt d, AFRLBMELQRF, S )5 HE L B
5.2.10 BF 7, F2 57 3£ AE ¢4 Rkl 5. . AE 4 AN R AR 3. £ F 5.2.11
Fff 7= %4 Tabular Data 3 & (=) F 2L H3K.

Details of “Fo
[=]| Scope
Scoping Method Ceometry Selection
Geometrr 1 Face
[l Definition
Trpe Force L
Define by Tector Steps | Time [s] [[v Force [H]
1 1 0. 0.
Magni tude =0an o 1 0.1 0.
Direction Click to Define 3 1 0.z 0.
Suppressed Ho 4 1 0.3 0.
- 5 1 0.4 0.
[H|Function B 1 0.5 0
Unit System Metric (mm, kg, N, s, m¥, ma)... 7 1 0.8 0.
Angular Measure Degrees g 1 0.7 0.
El 1 0.8 0.
[F|éraph Controls 10 1 0.9 0.
Funber 0f Segments [10. T L )
5.2.10 ““Details of  Force =~ 5.2.11 Tabular Data
ANSYS Mechanical Pressure Hydrostatic
Pressure Line Pressure
1. JE7 ( Pressure)
Pa
“<QOutline”” 7/=] Static Structural (A5) ““Environment””

®n_ Loads - Ea,l

File L s  Open...
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4 )y maax
D:\an15.01\work\ch05.02\pressure.wbpj ““Mechanical””

g cc . . . § ce . »3
=1 02 Outline ?[—_5] Static Structural (A5} Environment

ThLoads *| G Fr ez 5.2.12 ““Details of © Pressure ™~

Details of “Fressure”

]| Scope

Scoping Method |Geometrr Selection

Ceometrr 1 Face
[H|{Definition

Trpe Prezzure

Define Er Hormal To

1. MPa  (ramped) b
Suppressed Ho

5.2.12 ““Details of “ Pressure ™~

gz:d 03 5213 Feometry

Apply I

5.2.13

IMPa

5.2.14

h: Static Structural
Preszure
Time: 1. =

2014-1-1 10:05

. Pressure: 1. MFa

5.2.14

4 4 4 291
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2. ZJ%H (Line Pressure)

“<Qutline”” 7/=] Static Structural (A5) ““Environment””

®“L°’ad5 T Line Prez=zure

File: S Cpen.
D:\an15.01\work\ch05.02\line_pressure.wbpj

““Mechanical””
““Outline”” 5[] Static Structural (B5) ““Environment””
Thloads » i . [T 5.2.15 ““Details of “ Line

Pressure ™~

Details of “Line Pressure”
[=]| Scope
Scoping Method Feometry Selection
Feometry 1 Edge
[Fl|Definition
Type Line Pressure
Define Br Component s

Coordinate System |Flobal Coordinate System

X Compoment 0. Hfmm [ramped)

¥ Component a. Hfmm (ramped)

100, Hfmm (ramped) 3
Suppressed Ho

5.2.15 ““Details of © Line Pressure ™~

5.2.16 Geometry
ADDlT I

5.2.16

. L Component 100
5.2.17
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.Line Pressure: 100 H/mm
Components: 0., 0.,

5.2.17

3. ##/KEFA ( Hydrostatic Pressure )

5.2.3

Remote Force

““Outline”~

L Loads ~

File [
D:\an15.01\work\ch05.02\remote_force .wbpj

Open...

““Mechanical””

““Outline””

9= Static Structural (A5)

Eﬁn Load=s - —

5.2.18

““Environment””

Remote Force

““Details of © Remote Force ™~

2[=] static Structural (AS)

Remote Force

““Environment””

Details of
Hl| Scope

Scoping Method

Feometry Selection

Geometrr

1 Face

Coordinate System

Flaned

¥ Coordinate 0. mm
¥ Coordinate a. mm
Z Coordinate 0. mm

Location Click to Change
Fl|Definition

Trpe Eemote Force

Define Br Components

X Component

0w (ramped:l

T Component

Suppressed

0. H C(ramped)

—-i000. W (ramped:l

Ho

Eehavior

Deformable

ddvanced

52.18

““Details of © Remote Force ™
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(5% QF 52.19 Geometrr

W (113 . X Coordinate . ¥ Coordinate

. Z Coordinate

0
'..-:/./:' .......... 1‘.....'
i
‘'
L
\\
5.2.19
. Z Component _1000
5.2.20
. Remote Force: 1000 W
Components: 0., 0., -1000, H
Location: 0., 0., 0. mm
\-- mE
5.2.20
524
Bearing Load
N
““Outline”” 7= Static Structural (A5) ““Environment””

294 P> > b
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E].. Loads -

4E
24

&1 01
D:\an15.01\work\ch05.02\bearing_load.wbpj

““Mechanical””

(1]

:

““Outline””

|52]...T_A:uads - » Q,'.'-’

Bearing Load

Load ™~

z of “Bearing

S5cope

a7 X

Load

Open...

-9[=] Static Structural (B5) <<Environment””

5.2.21 ““Details of “ Bearing

Sooping Method

Feometryr Selection

Ceometry

1 Face

Definition

Trpe

Bearing Load

Define Br

Component s

Coordinate Srstem

Flobal Coordinate 3rstem

W & Conponent 100, ¥
T Component o "
I Component o "
Suppressed Ho
5.2.21 ““Details of © Bearing Load ™~

5.2.22

5222

5.2.5

Bolt Pretension

Ceometry

Component =

100

Bearing Load: 100. W
Components: 100., 0., O

5.2.23

4 4 4 2%
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3D V4

““Qutline”” 7/—] Static Structural (AS5) ““Environment””

Eanl.oads - +,,w:| Bolt FPretension

File — B Cpen..
D:\an15.01\work\ch05.02\bolt pretension.wbpj

““Mechanical””
““QOutline’” /2] Skatic Structural (45) ““Environment””
(o] - + +| P ce . <
SIS S o1t Fretension 5.2.24 Details of “ Bolt

Pretension ™~

Details of “Bolt Fretenszion”
[=]| Scope
Scoping Method |Geometry Selection

Geometrr 1 Face

[Fl|Definition

Trpe Eolt Pretension
Suppressed Ho
Define Br Load

Freload ioo. W

5.2.24 ““Details of © Bolt Pretension ™~

5225
Geomet ry Apply I

5.2.25

100

296 > > >



A Static Structural
Eolt Fretension

Time: 1. =

2014-1-1 10:39

.Bolt Fretension: 100. H

5.2.26

5.2.24 ““Details of “ Bolt Pretension ™~
o EEEdrisii ATREREEFLF K.
o EEMiy: i, AFRSUERTRA, o fatis i oy IR X
AAE ¥ AR
o EEEEEN: i v, MFRLERAENK, b EEY
LRIl 5 AR o i T A A R
o BRlis: stz s, R A—AFABBRN.

5.2.6

5.2.27

““Details of ©“ Moment ™~

Moment
““Outline”” 7] Static Structural (A5) ““Environment””
Buteas - o
e 01 Details of “Mement”
. — [=]| Scope
M o gl ¥ Open.. Scoping Method  |Geometrr Selectienm
. Ceometry 2 Faces
D:\an15.01\work\ch05.02\moment .wbpj olDefinition
@ rodd 7 ““Mechanical”” e ronent
Define Br Component s
Coordinate Sypstem (Global Coordinate System
¥ Component 0. H-mm (ramped)
02 <<Qutline”? T Component 0. H=mm (ramped)
. M = conponent 200, W-mm  (ramped) 3
7[—£| Static Structural (A5} “<Environment”” Suppressed ¥o
Ticharior Teformable
7 - s
s lloatt » %| ddwanced

5.2.27

““Details of © Moment ™~
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5228
hpply I

Component =

. L Component 200
5.2.29

A: Static Structural
Moment

Time: 1. s

2014-1-1 10:43

. Moment: 200. H=mm
Compenent=: 0., 0., 200, H=mm

5.2.29
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£H, TRAFAHE:
EHR,

Ribfi A,

A F

RBBEH R,

B A28 249 K.

ALELE 4 R

EEEE S

e

MM ¥ IE,

L K B R K 2B R 2R NN 2

6.1

Supports ANSYS

Mechanical

““Environment”” M 6.1.1

JElwironment ﬁﬁqlnertial - [:-ﬁ].g]_oads - Eij.-.Su.pl:mrts ﬁﬁm[ﬂonditions - ﬁﬂﬂirect FE - | &

)

Fixed Support _—

Displacement _t

T,

T,

Eig, Remote Displacement _
Ei” Veloctty

#,

Impedance HBoundars

i

p Frictionless Support ————
C% Compression Only Support ———
G-E, Cylindrical Support —_—
[:],; Simply Supported ———1—
{:;-2, Fixed Rotation |

&l Elaztic Support ——M 1+

6.1.1 == 77
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6.1.1

Fixed Supports

XY Z
2=

““Outline”~

[33]& Supports v

SR

01

D:\an15.01\work\ch06.01\fixed suppo
““Mechanical””

““Qutline

wENT, AHHHE P PP

XY Z

Static Structural (A5) <<Environment””

port

Fi:—:r‘-_d Sup

Flg | wep [

‘ Model P

rts.wbpj

2[=] static Structural (A5)

E]&Supports T ey Fi:—:c-_d Support 6.1.2
Support ~”

Details of “Fixed Suppert”

[=]| Scope
Sooping Method (Geometrr Selection
Feometry 2 Faces

| Definition
Trpe Fized Support
Suppressed Ho

6.1.2 ““Details of © Fixed Support ™~
21 03 6.1.3 Gecmet ¥y

6.1.2

Displacement

“011

300 > > »

6.1.4

A: Static Structural
Fixed Support

Time: 1. =

2014-1-1 14:23

. Fixed Support

““Environment

““Details of “ Fixed



444};6{; # R =L

“<Qutline”” 7/=] Static Structural (A5) ““Environment””

E]n Supports v IIispl:an:»‘-.m-‘-_nt

€2 01 [Fie |y T
D:\an15.01\work\ch06.01\displacement.wbpj
““Mechanical””
<<Outline”” 9= static Structural (A5) <<Environment””
. Supports - — [?:]vl Displacement 6.1.5 ““ Details of

“ Displacement ™~

[=|5cope
Seoping Method Feometrr Selection
Geometrr 1 Face

[Fl|Definition

Trpe Dizplacement

Define By Component s

Coordinate Syrstem |Global Coordinate Srstem

¥ Component 0. mm (ramped:l

¥ Component 0. mm [ramped)

3. mm (ramped:l 3
Suppressed Ho

6.1.5 ““Details of © Displacement ™~

6.1.6 Gecnetry
Applry I

r

Omponent 0 ¥ Component

T Comporent 3 6 . 1 . 7

4 4 <4 301
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h: Static Structural
Displacement

Time: 1. =

2014-1-1 13:19

. Displacement

Components: 0., 0., 3. mm

6.1.3

Remote Displacement

“<Qutline”” 7/=] Static Structural (A5) ““Environment””

fﬁL Supports -

L

01 File M Cpen..
D:\an15.01\work\ch06.01\remote_displacement.wbpj

““Mechanical””

¥
5

(=]
N

““QOutline”” 7/=] Static Structural (A5) ““Environment””

ﬁ-ﬁl_‘ Supports - —) Er‘-_rn-:utr'-_ Displacement 6.1.8 ““Details of

“ Remote Displacement =~
03 6.1.9 Gecmet ¥y

ADpDly

d

Tetails mote Displacem

[-]| Scope
Scoping Method Geometry Selection
Geometry 1 Face

Coordinate Srstem |Flaned

X Coordinate 0. mm
T Coordinate 0. mm
I Coordinate 0. mm
Location Click to Change

| Definition

Trpe Eemote Dizplacement

¥ Compornent 0. mm (ramped)
¥ Compornent 0. mm (ramped) .
I Component 0. mm  (ramped) 1
Rotation X 0. 7 (ramped) E
Rotation ¥ 0. 7 (ramped) ]
z 0. " (ramped) 3 -
Suppressed Ho
Behavior Deformable
Advanced
6.1.8 ““Details of © Remote Displacement =~ 6.1.9
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04 Coordinate Srstem
(] W * Coordinate [l ¥ Coordinate

% (113 ¥ Component 0

T

4 R Z 3L

W Coordinate

Component

0 Z Component 0 Fotation X 0
Fotation ¥ Fotation Z 90
6.1.10
h: Static Structural
Remote Displacement
Time: 1. =
2014-1-1 13:27
|:| Eemote Dlisplacement
Components: 0., 0., 0.
Botation: 0., 0., 0. °
Location: 0., 0., 0O
Frictionless Support
““Outline”” 7] Static Structural (A5) ““Environment””
[E]x, Supports v Support
01 Cpen...
D:\an15.01\work\ch06.01\frictionless_support .wbpj B vl
““Mechanical”~
€2 02 ““Outline”” 7/=] Static Structural {45} ““Environment””

|:-fihj..\S1.11:11:uc-rts T ey Fri-:ti-:-rnl-:-_ 3 6.1.11

“ Frictionless Support ™~

eaid 03 6.1.12

L'

ipply 6.1.13

< <

““Details of
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Details of “Frictionless Support”

[=]| Scope

Scoping Method |Feometrr Selection

Geometry 2 Faces

| Definition

Trpe Frictionles=z Support
Suppressed Ho
6.1.11 ““Details of “ Frictionless Support ™~ 6.1.12

h: Static Structural
Frictionless Support
Time: 1. =

2014-1-1 13:31

. Frictionless Support

6.1.13
6.1.5
Compression Only Support
““Outline”” 2/=] static Structural (A5) ““Environment””

[33]& Supports v I:-:urnpressi-m Orly Support

File S Open..
D:\an15.01\work\ch06.01\compression_only support .wbpj

““Mechanical””

FEE LY RZAT, TTVARBALR & 64 Hpk 2 TUATRE i B BAL R, F 1Rk
By R AT £,

€24 02 “<Outline”” -;-El Static Structural (A5) “<Environment’”
Iff]mSu;[:q:norts 7| —p I:-:-rnprn-'-_zsi.-:-n Only Support 6.1.14 ““Details of

“ Compression Only Support ™~
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6.1.15
Geometry Arplr I 6.1.16

Details of “Compression Only Support”

[=| Seope
Scoping Method [Geometry Selection

Feometry 2 Faces

E|{Definition

Trpe Compreszsion Only Support
Suppressed Ho
6.1.14 ““Details of © Compression Only Support ™~ 6.1.15

AZ Static Structural
Compression Only Support
Time: 1. =

2014-1-1 14:34

. Compression Only Support: 0. mm

6.1.16
6.1.6
Cylindrical Support
“<Qutline”” 7] Static Structural (A5) ““Environment””
&, Supports - Cylindrical Support
E2.1 01 File S Oen

D:\an15.01\work\ch06.01\cylindrical support .wbpj

““Mechanical””
€2 02 ““Outline”” ~9/=] Static Structural (BS) ““Environment

ﬁﬁ"- Supports - —) Q‘?V Cylindrical Support 6.1.17 ““Details of
“ Cylindrical Support ™~

€224 03 6.1.18 Feometry
fpply I

<4 4 4 305
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Tetails of “Cylindrical Support”

| Seope
Scoping Method [Geometrr Selection

Geometrr 1 Face

Fl|Definition

Trpe Crlindrical Support
ERadial Fized
Azial Fized

Free -
Suppressed Ho

6.1.17 ““Details of © Cylindrical Support

[ 5adia1)
Fized [ Fre |
6.1.19

B: Static Structural
Cylindrical Support
Time: 1. =

2014-1-1 13:43

.Cylind.rical Suppert: 0. mm

6.1.19
6.1.7

Simply Supported

““Qutline”~ 7/=] Static Structural (A5) ““Environment

[ﬁ" Supperts Simpl}' Supported

File S Open..
D:\an15.01\work\ch06.01\simply _supported .wbpj

““Mechanical””
<<Outline™” -;-El Static Structural {(A5) <<Environment””
UEL Supports - — E-:irnplff' Supported 6.1.20 ““Details of Slmp]y
Supported ™~

306 > > »



444%64§ VEZ B

Details of “Simply Supported”
[=|5cope

Seoping Method (Geometrr Selection

Geometrr 1 Mertex

[Fl|Definition

Trpe Simply Supported

Suppresszed Ho

6.1.20 ““Details of © Simply Supported ™~

6.1.21 Feometry

A: Static Structural
Simply Supported

Time: 1. =

2014-1-1 13:49

. Simply Supported: 0. mm

6.1.22

6.1.8

Fixed Rotation

““Outline”~ 7/=] Static Structural (A5) ““Environment

E]aSupports - Fi:-:ed Rotation

File S Oen
D:\an15.01\work\ch06.01\fixed_rotation.wbpj
““Mechanical ”~

““Outline”” /=] Static Structural (B5) ““Environment””

E]&Supports Y| Fi:-:»'-_d Botation

6.1.23 ““Details of “ Fixed
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Rotation ™~

Applry |

6.1.24

]| Scope

Scoping Method Geometry Selection
Ceometrr 1 Face
[H|{Definition
Trpe Fized Rotation
Coordinate System |Flobal Coordinat. ..
Rotation X Fized
Rotation ¥ Fized

M Gotation T

Suppreszed Hao

6.1.23

B fotation Z

6.1.9

““Details of © Fixed Rotation ™~

B: Stat
Fixed Ro
Time: 1.
2014-1-1

. Fized Rotation: 0. °

Elastic Support

““Qutline””

Eau. Supports -

gz:d 01

6.1.25

ic Structural
tation

H

14:12

b

6.1.25

‘JB Static Structural {A5)

ﬁg,| Elastic Support

Flle | ey [ 3

D:\an15.01\work\ch06.01\elastic_support.wbpj

““Mechanical””

308 P »

““Outline””

T, Supports - — El:astiuz Support

>

7[2] Static Structural (A5)

> > >

6.1.24

W Ectation X

““Environment””

Open...

6.1.26

. Fotation

T

““Environment

““Details of* Elastic



Support ™~

6.1.27 Geometry
ADDlr |

Details of “Elastic Support”

[=|5cope
Seoping Method Geometry Selection
Feometry 1 Farce
[Fl|Definition
Trpe Elastic Support
Suppressed Ho

Foundation Stiffness ERLIRRILLE

6.1.26 ““Details of © Elastic Support ™~

6.1.28

A: Static Structural
Elastic Support

Time: 1. =

Z014-1-1 14:17

.Elastic Support: 100, Hfmm®

6.1.28

6.2

Conditions ANSYS Mechanical
6.2.1

““Environment”” M 6.2.1

JEnvironrnent Eﬁglnertial - ®!§L0ad5 - Eia.=~S1.'11:-1:|0rts - Eiﬁ.-,I:om:l.itin:-ns r mﬂﬂirect FE ~ | E:

'

Ed Coupling ——

ﬁ:l, Constraint Equation ——

P Fipe Ideslization

621 = “
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6.2.1

Coupling

6.2.2

Constraint Equation
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ARG HT

7.1
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4 4 4 31



ANSYS Workbench 15.0 ## a4t g i1, 4@ P P P

[KJix}=1{F}

{F}
ANSYS Workbench 15.0 ““Static Structural““
ANSY'S Workbench Toolbox w fed Static Structural
““Static Structural”” 7.1.1 Al~A7T 7
Excel
W = static Struckural
z Q Engingering Data " 4
3 |G Geometry ? .
4 @ Model 2,
s | @ setun =
-] !.‘E Solution b= 4
7 @ Resuks =

Skatic Struckural

7.1.1 ““Static Structural””

ANSYS Workbench 15.0

ANSYS Workbench 15.0

7.2

ANSYS Workbench 15.0

7.2.1
500N
el 01 ““Static Structural”” ANSYS Workbench Toclbo

312 > b



B Analysis Systems

fzd Static Structural

““Static Structural””

D:\an15.01\work\ch07.02\static.stp

B

7.2.1
03 ““Mechanical>”
““Mechanical””

723

Structural Steel

““Qutline””

““Datails of “ STATIC ™~

T #mA B, ERRRAE,

Eraphics FProperties

““Outline””

““Static Structural””

| Definition

Suppressed

Ho

Stiffness Fehavior

Flezible

Coordinate Srstem

Default Coordinate Srstem

Reference Temperature

Fy Enwvironment

[l Material

Assigoment

Honlinear Effects

Structural Steel

Tex

Thermal Strain Effects

Tes

Bounding Box

Properties

[l

Statistics

7.2.3  ““Details of ‘STATIC>”

““Static Structural””

"

[@ Geometry

-

1 E Skatic Struckural

2 @ Enginesring Data  +*
3 Q Geometry e
4 ﬁ Maodel =2
S a Setup 7
i) Solution =2
7 @ Results F

Static Struckural

““Static Structural””

- [

& Gl

_;% Mesh

444y 7 & K0 S S

722

Acgipnment

TR SEM I IEAR T, LA A AT LR AL B, £ ANSYS
Workbench ¥, *TVAZ “Static Structural” i B 7)) & & R [@ Soneeingae ~ 4, i
NZHEIEE R G, XA B, R THABHAR, EAFBE 2FF
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7.2.5 ““Details
100 EEE

Element c 10.0

““Outline™”

[E|Defaunlts
Fhrzics Preference Mechanical
Felerance 100
El|Sizine
Usze Advanced 3ize Function |Off
Relevance Center Fine
1000 mm
Initial Size Seed Active Asszembly
Smoothing Medium
Transzition Fast
Span Angle Center Coarse
Hinimum Edge Length 17. 0 mm
Inflation
Patch Conforming Options
Addwanced
Defeaturing
Statistics
7.2.5 ““Details of ‘Mesh’”” 7.2.6
“<Qutline’” ?[E] Static Structural (A5)

7.2.7 ““Details of “ Fixed

Support ™” 7.2.8

| Seope

Scoping Method [Geometry Selection

Geometry 4 Faces

| Definition

Trpe Fized Support
Suppressed Ho
7.2.7 ““Details of ‘Fixed Support”” 7.2.8
““Outline”” 9/=] Static Structural (A5) ““Environment”?
ThLo3ds - gy L For ce 7.2.9 ““Details of “ Force ™~
7.2.10 by |

. Magnitude 500

7.2.10

ApDly I
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]| Scope
Scoping Method Geometry Selection
Feometry 1 Face
[E|Definition
Trpe Force
Define Br Tector
Magnitude 00 W (rampetﬂ
Click to Change
7.2.9 ““Details of ‘Force’””

L g D=formation

of ‘Total Deformation’””

““Outline””

4 4 <

F

1

=

T HKU# 4ok

7.2.10

[=]| Scope
Scoping Method Feometry Selection
Geometrr All Bodies
[Fl|Definition
Equiualent (wor—Mises) Stress -
By Time
Display Time Last
Caleulate Time History (Yes
Identifier
Suppressed Ho
[F|{Integration Point Eesults
Display Option Averaged
[Fl|Besaults
Minimum
Hazimum
Information

7.2.11

““Outline™”

LY.

““Details of ‘Equivalent Stress’”

/6| Solution (AB)

7.2.11

/6| Solution (AB)

7.2.12 ““Details

[=]| Seope
Scoping Method Feometry Selection
Feometrr All Bodies
HiDefinition
_Total Deformation -
Er Time
Diszplay Time Last
Caleoulate Time History |[Yes
Identifier
Suppressed Ho
[E|Besults
Minimum
Mazimum
Information

7212

““Details of ‘Total Deformation’””
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e2d 11

1 EESolve
2 <<Qutline”? ‘/ﬁi Tokal Deformation 7213
0 mm 0.037268mm

AZ Statiec Structural
Total Defarmation

Type: Total Deformation
Tnit: mm

Time: 1

2013-12-29 9:37

0.037268 Nax
0. 033127
0. 0z898T
0. 024346
0. 020705
0. D1B564
0. 012423
0. 0052519
0. 0041409
LI}

Hin

7.2.13

3 = Solwe <<Outline””

- M3 Equivalent Stress 7214 0.0001008 MPa

3.0897 MPa

h: Static Structural

Equiwalent Stress

Type: Equivalent (vor—Mizes) Stress
Tnit: MPa

Tima: 1

2013-12-29 9:37

3.0897 Nax

2. T484

24051

Z.0599

1,766

1.5733

1.03

0. BEBES

0. 34339
0.0001008 Hin

7.2.14

il —
SRS static_analysis 4“:“# &)
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7.3

7.3.1

ANSY'S Workbench
1. FREE

2. ZR|o@

ANSY'S Workbench
ANSYS Workbench 15.0
7.3.2
7.3.1 9400mm 300mm 130mm
8.5mm 732

7.3.1

l 2000N

9400

A
Y

732
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Static Structural ANSYS Workbench Todlbox
Bl Analysis Systems E=d Shatic Struckural <<Static Structural®?
““Static Structural””
|II]}'] New Geometry... | DM
1 €< i HfFlane =] XYPlane
“<New Sketch™> 22 733
H1=9400

734 Conecept » Linez From Foints= Ctrl
Foint Segments ApDlF I '-/5 Generate

735

video\ch(07.03\reference\ ““beam_analysis-r01.exe””

i

e
.......................... R R
Hi |
733 1 734
7.3.6 <<Qutline™”

““Details View””

P A o R Y P = S Il Cross Section Solids

Workbench ““Static Structural””
““Mechanical””
““QOutline”” /2
7.3.7
<<Outline™” (=] Static Structural (A5)
—p 7, R 7.3.8 ““Details of “ Fixed

318 > > b



Support ™~ 7.3.9

Apply I

Tetails of “Fixed Suppert”

| Scope
Secoping Method Feometrr Selection
Geometry 2 Mertices

| Definition

Fized Support
Suppressed o

7.3.8 ““Details of ‘Fixed Support’”~

““Qutline””
— 2
7.3.11 G eometrr |

. Z Component

Component s

H|Scope

Secoping Method

Feometryr Selection

Geometry 1 Edge

[l Definition

Trpe Force

Define Br Component s

Coordinate Sy=ztem Flobal Coordinate System

¥ Component 0. ¥ (ramped)

T Component 0" (ramped)

-2000. W (ramped) v
Suppressed Ho

7.3.10 ““Details of ‘Force’””

%
5
—
—

““Outline””

444y 7 % AHH24H0n
o

7.3.7

73.9

(=] Static Structural (A5)

7.3.10 ““Details of < Force ™~

-2000

7.3.11

-3 Solukion {(AE)

L Ml Deformation ¥ Ea|:||

-
N

0.35443mm
€2 13 ““Outline””

Ll Beam Tool ¥

'./: Salwve

—) Eh'-_:am Taol

7.3.12

/3] Solution (A6}
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A: Static Structural
Total Deformation

Type: Total Deformation
Unit: mm

Time: 1

Z014-1-2 9:43

.35443 Nax
. 31504
. 2TSRG
. 23628
L1969

15752
11814
073761
. 039381

Hin

oo oo oo oo oa

7.3.12

 Sole 73.13

A: Static Structural
Direct Stress

Type: Direct Stress
Unit: MFa

Time: 1

2014-1-2 9:48

ll]lax
0 Nin

a Direct Stress

h: Static Structural
Minimum Combined Stress

Type: Minimum Combined Stress
Tnit: MPa

Time: 1
2014-1-2 9:48 ’

~0. 2706 Nax
-0. 65396

-1.0373

-1. 4207

-1.804 .
-2, 1874 ’
-2, 5707 ’

-2, 9541 )

-3.3375

-3.7208 Win

b Minimum Combined Stress

7.3.13
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h: Static Structural
Maximum Combined Stress

Type: Maximum Combined Stressz
lnit: MPa

Time: 1

2014-1-2 9:46

3.7208 Max
33375
Z,9541

25707
Z.1874
1.804

14207
1.0373
0. 65396
0.2706 Hin

c Maximum Combined Stress

7.3.13

File | S:af.'e Project. .. e i
Wit W beam_analysis f&;#—(sjl

7.4

7.4.1

10
ANSYS Workbench 18x SHELL181

ANSYS Workbench DM
ANSYS Workbench 15.0

71.4.2

7.4.1
7.4.2
ANSYS
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7.4.1

e | e 3

D:\an15.01\work\ch07.04\shell analysis.wbpj

FTH @) |

4k B HExti% P mAR R ST PR EP T .

““Static Structural””

B Analysis Systems fz Static Structural

““Geometry””
““Static Structural”” 743
-
_‘ Geomekry 1 L-:l Skatic Structural
2 @i) Geometry v ‘—\i 2z @ Engingering Data " 4
Geometry 3 R Geometry v .
4 ﬁ Madel =] 4
5 a Setup 7 .
& Salution 7 4
7 9 Resulks 2 4
Skatic Structural
7.4.3 ““Static Structure””
ezl 03 “=Static Structural””
““Mechanical””
gz 04 <<Qutline” g s mid_surface
7.4.4 ““Datails of “ mid_surface ™~
Enter
gz:d 05

S

““Outline”~

7
) Generate Mesh

7.4.5

322 b

CIpen... cc

ANSYS Workbench

> > >

B EAFDF, KO FEAERA L2 TR T £ @ERGCZ,

Toolbosx

““Geometry””

““Geometry””

2.0



traphics Properties

[Fl|Definition

Suppreszsed Ho
Stiffnezs Behavior Flezible

Coordinate Srstem Default Coordinate Srstem

Er Enviromment

Reference Temperature

2. mm
Thickness Mode Refresh on Update
Offzet Trpe Middle

[HHaterial

Azsignment

Structural Steel

Honlinear Effects Tes

Thermal Strain Effects |Yes

Founding Box

Properties
Statistics

7.4.4 ““Details of ‘mid surface””

““Outline™”

““Environment””

““ Outline >~
L Loads - —) @ll
7.4.9

“ Pressure ™~

10

[ Scope
Scoping Method Geometry Selection
Feometry 2 Edges

[Fl|Mefinition

Trpe Fized Support
Suppressed Ho
7.4.6 ““Details of ‘Fixed Support ™~
=l Scope
Scoping Method Feometrr Selection
GFeomatry 1 Face
Fl{Definition
Trpe Fressure
Define Er Hormal To
Kagni tude 2. MPa (ramped)
Suppressed Hao
7.4.8 ““Detail of © Pressure ™~

1+

444y KA 2 &4 oM

7.4.5
~4(=] Static Structural (B5)

““Details of “ Fixed

.t.
~
>
o

““Details of

Apply I

. Fixed Support

7.4.7

[ Fressure: 10, WP

7.4.9
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ez:d 08

B —

324 P p

““Outline”” -]
] —p &y

““Outline”” Bl
N e formation ¥ NS Eﬁd|

3;501ve
“<Outline”? ‘/ﬁ Equivalent Stress 7.4.10

18.997MPa 3093.1MPa

B: Static Structural

Equivalent Stress

Type: Equivalent (wonMizes) Stresz - TopfBottom — Layer O
Unit: MFa
Time: 1
2014-1-2 14:26

3093.1 Nax
2751, 6

2410

2065, 4
1T26.9
1385.3
10437

TO2. 14
380,57
18.997 Hin

7.4.10

<<Qutline” (ﬁi Total Deformation 7411

0 mm 3.173mm

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1
2014-1-2 14:28

3.173 Hax
2. 6204
2.4879
21153
1.78za
1.4102
1.0377
0.7051
0.35255
0

Hin

7.4.11
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Tite| e (B -
itk 0 shell analysis ﬂl
7.5
7.5.1
7.5.2

7.5.1

A —
l Z
b -—
Y
by,
- - y
a
7.5.1
z==t/2
o) =0 () _.=0 () _.=0
2 T2
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1
&=glovru) .

1
e=FloyH)

_ 20+ p)
gx - E TXY
J
ANSY'S Workbench 2D

ANSYS Workbench 15.0

75.2
50N
7.5.3 2D
/"‘ "
|/ = /
i
7.5.2 753 2D
““Static Structural”” ANSYS Workbench Tocles
Bl Analysis Systems fl Static Struckural <<Qtatic Structural”?
<<Static Structural” @ Geonetry P
Import Geometry b el \ﬁ_)l Erowse, .. cc >3

D:\an15.01\work\ch07.05.02\plane_stress.stp
““Static Structural””
||]]]:| Edit Geometry... | DM './',-: enerate
7.5.5

754 I Tocls | mmp Y

cc Details VleW k4 Exztraction Trpe

754a Applr I '.; Generate
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7.5.6 2 Tools | mupp [l EEEEY

Er Cavitr

Extraction Trpe

7.5.7 Apply I _-j Generate

444 gﬂ

% AHH24H0n

““Details View?””

7.5.4 1

[F|Details of Filll

Fill Filll
Extraction Trpe Er Cavitr
Faces 2

7.5.5 ““Details View”~

Tonls » Unfreei-!

ADplF I '.}' enerate 759

7.5.8 7.5.9

08 7510b Create | meps [N

:

“Details View” Selaction Trpe

[ Faces | 7.5.10a

ur fFace 7.5.11

Facez to Keep

ApDlry I
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0 './5 Generate

Details of Thinl

Thin/Surface Thini
Zelection Trpe Faces to Keep
Geometrr 1 Face
Direction Inward

FD1, Thicknessz (»=0) 0 mm
FD2, Face Offzet (>=0) |0 mm

7.5.11 ““Details View”~

T & A E A, FRERGG e s T st kAR A8 XY @, 0
RGN BAT T & L) H .

€2 09
video\ch07.05.02\reference\ ““plane_stress-r01.exe””

€2 10 ““Static Structural””

““Mechanical®”

2l video\
ch07.05.02\reference\ ““plane_stress-r02.exe””

€2 12 ““Outline” i [ 7.5.12 ““Details
of “ Mesh ™~ W E=levance 100 m
Relevance Center -/ pdate

7.5.13
7.5.14 “<Outline”” = ax Conrdinate Systems
— 7.5.15 ““Details

of* Coordinate Systems =~ Oricin | ECEme 7.5.16

sy | 1]

7.5.16
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Defaults
Phrsics Preference Hechanical
Eelerance io0
EllSizine
Vse Advanced Size Function |On: Curvature
Initial Size Seed hctive Aszemblry
Smocthing Hediam
Span Angle Center Coarse
Curvature Hormal Angle Default [30.0 70
Hin Size Default [2 40920 mm)
Maz Face Size Default (12,0450 mm)
Growth Rate Default
Minimum Edge Length 4. 87260 mm
Inflation
Patch Conforming Options
Addvanced
Defeaturing
Statistics
7.5.12  ““Details of “Mesh ™~ 7.5.13
Trpe Carte=zian X
Coordinate Srstem Frogram Controlled
Fl|Origin
Define Br Geometry Selection
Ceometry Click to Change
Origin X 323,29 mm
Origin ¥ —34. 574 mm 7.5.14
[F|Principal Axis
Azis X
Feometryr Selection - “."‘lu //
Ceometry Click to Change "'l.,‘l.” 7
Orientation About PFrincipal Axis "'ﬁ-.“"
Directional Fectors ""I..
Transformations
7.5.15 ““Details of < Coordinate System ™~ 7.5.16
“<Outline”” 7E| Static Structural (B5)
w3 7.5.17 ““Details of “ Fixed

Support ™~

Apply I

Details of °F

[Fl| Scope
Scoping Method Geometry Selection
Ceomet ¥y 2 Edges
E|{Definition
Trpe Fized Support
Suppressed Ho

7.5.17 ““Details of ‘Fixed Support’””
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. Fixed Support

A '/

7.5.19

<<Outline”” ~9/=] Static Structural (BS)
— |

7.5.21

7.5.20 ““Details of © Force ™~

Component = Componient s B ¢ Component

-50 7.5.22
=l Scope
Sooping Method Feometryr Selection
Geometry 1 Edge
| Definition
Trpe Force
Define Br Component s
Coordinate System Coordinate System
¥ Component 0. ¥ (ramped)
T Compenent -50. ¥ (ramped)
Supprezsed Ho

7.5.20 ““Details of ‘Force’””

. Foree: 50. W

Compornents: 0., -50. H

5?:
’
7.5.21 7.5.22
€2l 1o ““QOutline”” /|6 Solution (AB)
-y B — G
““QOutline”” -5 Solution (AB)
—p [P — &M
€2 18 ““QOutline”” /|6 Solution (AB)
—) m —p E-:lui*-':alent [vonMizes)
€21 19
1 =} Selve
2 ““Outline”” - M Equivalent Stress 7523
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1.0152x10™ MPa

ko Static Structural

Equivalent Streszs

Type: Equivalent (von—Mises) Stress
Unit: MPa

Time: 1

2014-1-2 15:46

20_87T Hax
13 557
16. 235
13. 918
11.599
92793
&, 9597
4. 6401
2, 3206
0.0010152 Hin

7.5.23

““Outline””

0.1974 mm

AZ Static Structuoral
Total Deformation

Type: Total Deformation
lnit: mm

Time: 1

2014-1-2 15:47

-1974 Nax
17546
15353
L1316

. 10966
LO8TT31
(OBST9S

. O43566
021933

Hin

= R e O e Y e Y e e R o R

7.5.24
““Outline””

1.274x10° mm/mm

h: Static Structural
Equiwalent Elastic Strain

Type: Equivalent Elastic Strain
Unit: mm/mm

Time: 1

Z014-1-2 15:49

.00011012 Nax
TagTe—5
SA52e-5
FlGe—5
1184e-5
3955
BT15e-5
4461e-5
224Te5
2T4de—6 Bin

=W e @ Dowe

7.5.25

444 i 7 & KA 4 o

20.877 MPa

- M Total Deformation 7.5.24

‘,ﬁi Equivalent Elastic Strain 7525

1.1012x10™ mm/mm
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.
IS W
7.5.3
( )
( )
XY z
x Yy
w=0 gz=0 sz:O Tyz:O
.0 o. o, 7,79
S Ly —
gx E GX 1 _ ,Ll GY
)
&= 0,710
_2(1+ p)
Xy - E TXY
ANSYS Workbench 2D
ANSYS Workbench 15.0
7.5.26 80MPa

7.5.27 2D
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7.5.26

B Analysis Systems

““Static Structural””

[z Static Structural

““Static Structural””

4«14,§7§

K M4 2 4 oA

7.527 2D

ANSYS Workbench

Impott GEometry b el ﬁj Browse. .. cc

D:\an15.01\work\ch07.05.03\plane_strain.stp

€2 03

|l]]}] Edit Geometry... |

““Details View””

'-/5 Generate

7.5.28

7528 |
(€Y 05 ) 7530
““Details View?”~

Jsmerats
(€Y 06 7.532b

““Details View”?”

Thickness

W FoL.

““Static Structural””

““Static Structural””

G Geometry o ]

T|:| |:||t| 0

|8 ceometry v

DM './: Generate

B RN.....,

w5t ZAFlane

1

7.5.29

[F|Details of Srmmetrrl
Srmmetyy Symmetryl
Humber of Flanes 1
Srmmetrr Planel ZXFlane
Model Trpe Full Model
Target Bodies A1l Bodies

7.5.29 ““Details View””

2 E — 3}1nrrn=-_tr5.-

= TZFlane

2

Create — nl Thin/Sur face

Selection Trpe

7.5.32a

0 _-}' Generate

7.5.31

7.5.31
[ Faces to Keep)
Applry I
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> > >

[Fl|Details of Thinl
Thin/furface Thint
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FIl. Thickness [»=00 [0 mm

. FD2, Face Offset (»=0) [0 mm
7.5.30 2 7.531 ““Details View””

ch07.05.03\reference\
08

(5

““Mechanical””

€2 09

ch07.05.03\reference\
€ 10

. Felerance

'.}' Update

1
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““Outline”” ““Details of “ Mesh ™~
100 EEIT
7.5.33
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7.5.34 7.5.35
<<Qutline” ?[El Static Structural (AS)
— Pt‘* 7.5.36 ““Details of © Pressure ™~

7.5.37

AZ Static Structural

Details

Pressure
ElfScope Time: 1. =
Scoping Method Feometry Selection 2014-1-3 1002

Feometry 1 Edee

[E|Definition

.Pressu.re: 80, MFa

Trpe Pressure
Define Br Hormal To
g0, MPa [ramped) v
Suppressed Ho
7.5.36 ““Details of “ Presure ™~ 7.5.37
<<Qutline” ?[EI Static Structural (A5)
In=ert 0 2 Eﬁn| Fric Support ““Details
of“ Frictionless Support ™~ 7.5.39

o1y | 7.5.39

AZ Static Structural
Frictionless Support
Time: 1. =

2014-1-3 10:04

Details of “Frictionless Support”

[-| Seope
Scoping Method Feometry Selection . Frictionless Support
Feometry 2 Edgex

[Fl|Definition

Frictionless Support
Supprezzed Ho

7.5.38 ““Details of “ Frictionless Support ™~ 7.5.39

62 14 “<Outline”” 5| Model (A4) ““Model””
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E?/Construction Geometry | 7.5.40

Outline o
Project
B- Model (A4)
B Geometry
»

Construction Geanetry
e Coordinate Systems
,/@ Symmetry

AR Mesh

1 Mamed Selections
/=] static Structural (A5)

7.5.40
s Path video\
ch07.05.03\reference\ ““plane_strain-r03.exe””
€2 16 ““Qutline”” /| Solution (A6)
€2 17 ““Outline”” -/ Solution (AE)
— — | 7.5.41 ““Details of “ Normal

Coordinate Srstem

“<Outline™ /6 Solution (A€)
— —p 7 EE ““Details of* Normal Stress2 =~

Definition Orientation T hzi=

Coordinate Srstem

[ Scope
Scoping Method Geometrr Selection
Feometrr All Bodies
EiDefinition
Trpe Hormal Stress
Orientation I Azis
Er Time
Diszplay Time Last
Coordinate System -
Calculate Time Historr [Yes
Identifier
Suppressed Ho

[Fl|Integration Foint Bexultx

Displary Option hveraged
[Fl|Eesults

Hinimum

Mazimum

Information

7.5.41 ““Details of ©“ Normal Stress1 ™~
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gzad 19 Path <<Qutline”” ---_/ Solution {AB)

—p I — %2 7.5.42 “Details

of“ Normal Stress 3 ™~ [ Scope HiEzpian Leiied

Coordinate System

Coordinate Srstem

Details of “Hormal Stres

=l Scope
Scoping Method Path
Fath Fath
Feometry i1l Bodies

| Definition

Trpe Hormal Stress
Orientation X Azisz
Er Time
Displar Time Lazt

i Coordinate Srztem -
Calculate Time Historr Tes
Suppressed Ho

EllIntegration Point Eesults

Display Option Averaged
[El|Besualts

Minimum

Maximum
El|¢raph Controls
Y-hzis E

Information

7.5.42 ““Details of ©“ Normal Stress 3 ™~

gz 20 Path <<Outline”” Solution {AB)

— BN — %
4= [5cone

““Details of° Normal Stress

Scoping Method
Orientation m Coordinate

Coordinate System

Ezid 21

1 _-/,E Solve

2 <<QOutline”” ,,ﬁ Total Deformation 7.5.43
0.028843 mm 0.03855mm

3 ““QOutline”” M Normal Stress 7.5.44
-80.035 MPa 0.068804 MPa

4 <<QOutline”” - M8 Mormal Stress 2 7.5.45

97.456 MPa 177.54MPa
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AZ Static Structural
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1
2014-1-3 10:54

0.03855 Hax
037471

. 036393
035314
034235
033157
032078

031

. 029921
0.028643 Hin

a
a
a
a
a
a
a
a

7.5.43

k. Static Structural
Hormal Stress

Type: Hormal Stress( Axiz)
nit: MFa

Coordinate System

Time: 1

2014-1-3 10:58

0.068504 Nax
-, 8316
-17.T32
—E6. 832
—35. 533
—44. 433
-53.33

T
62, 231 Q—‘
71135 X

—80.035 Hin

7.5.44

h: Static Structural
Formal Stress 2

Type: Formal Stressz (T Axiz)
Tnit: MFa

Coordinate System

Time: 1

2014-1-3 11:00

177.54 Nax
165. B4
159.75
150.85
141,95
133.05
124.15 7
115.25 '\L‘
108. 35 *
97. 456 Win

7.5.45
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5 Path ““Outline”” - M Marmal Stress 3
7.5.46 Path —-79.954MPa 0.015845
Mpa ““Graph”” 7.5.47

A. Statiec Structural
Hormal Stress 3 @
. Wormal Stress (i dxis)

Type:

Tnit: MPa

Coordinate System

Time: 1 |
2014-1-3 11:01 '

0. 015845 Nax

-8. 8697
-17.755
-6 B41
-35.527
~44. 412
-53. 298 7
-52. 183 Q—.
-71.089 X
-79.954 Nin
7.5.46 Path
Jﬂnimation >|i|,mu“ | Q 10 Frames - 2 Sec [Auto) - | Aﬁl Hﬂw, 3 Crol
0.

— 1. B845e-2

©

E =-50.

=749, 954
0 1 8 12 16. 20 25
[mm]
X, Messageé Graph
7.5.47 Path
6 Path ““Outline”” /@ Normal Stress 3
7.5.48 Path -499.64 MPa 0.11314
MPa ““Graph”” 7.5.49

h: Static Structural

Hormal Stress 4 @
Type: Hormal Stress(¥ Axis)

Unit: MFa

Coordinate Sycstem

Time: 1 JIA
2014-1-3 11:08 '

17743 Bax
168. 55

159. 67

150. 74

141.91

133.03

124.15 .

115.27 \—:jzl___x
108. 33

97.509 Win
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Graph
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— 177.43
o
E 130.
aT. 609
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[mm]

., HessageE Graph

7.5.49 Path

File —lp S:af.'e Froject. ..
SHEE plane_strain ﬂl

7.5.4

ANSYS Workbench
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P pe)
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Fop
A
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2
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’ p

7,0 /

ANSYS Workbench 2D
ANSY'S Workbench 15.0

7.5.50 150MPa

7.5.51 2D

7.5.50 7.5.51 2D
i ““Static Structural”” ANSYS Workbench Tookigs
[T g Static Structural ““Static Structural””
““Static Structural””
Import Geometry b ey (§]  Erowse... <e »>
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D:\an15.01\work\ch07.05.04\axisymmetric.stp
““Static Structural””

|ﬁ]]] Edit Geometry... | << ANSYS Workbench?? i Milimeter
7.5.52 1 E — ﬂ Symme try ““Details View””
vy f= LiFlane '-}' Generate
1
7.5.53 2 E — ﬂ Symme try ““Details View””
.(;1“ TIFlane '.}' Generate
2
7.5.54 3 E — ﬂ Symme try ““Details View””
o = A1Flane '-}' Generate
3

.ﬁ’ . : H tre
7.5.52 1 7.5.53 2 7.5.54 3
7.5.55b Creste | mp [/EEEENETED ““Details

View?? Zelection Trpe

Faces to Keep m
7.5.55a _dplr |
W Foi, Thic 0 '-} Generate

7.5.55
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RLFAN,

08 video\

ch07.05.04\reference\ ““axisymmetric-101.exe””

€2 09 ““Static Structural””
““Mechanical”
€2 10 video\
ch07.05.04\reference\ ““axisymmetric-102.exe””
€2 11 “Outline”” i gldh] Symmetry 7.5.56
x e “<ANSYS
Workbench?””
€ 12 ““Outline”” S ““Details of “ Mesh ™~
M Relevance 10 B Relevance Center

'-_,5 Update

El ----- 7 ﬂ Symmekry

2l Symmetry Region
s Symmetry Region 2
el Symmetry Region 3

7.5.56

of “ Frictionless Support ™~

Apply I

7.5.59

Details of "Frietionless Support”

“<Outline™”
—

7.5.59

7.5.57

tionless Support

7.5.58

Geometrr

]| Scope

. Frictionless Support

Scoping Method

Geometrr Selection

Feometry

2 Edges

[E|Definition

Frictionless Support

Supprezsed

Ho

7.5.58

““Details of “ Frictionless Support ™~

(=] Static Structural (A5)

““Details
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— &2

<<Qutline” ?[El Static Structural (A5)

7.5.60 ““Details of © Pressure ™~

150

7.5.61
Hormal To
7.5.61

[l Scope
Scoping Method Geometry Selection
Ceometrr 2 Edges

[H|{Definition
Trpe Preszure
Define by HWormal To

150. MPa (ramped) 5

7.5.60 ““Details of “ Presure ™” 7.5.61

7.5.62
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““Outline”” /6| Solution (AB)

d ——) En:l_ui*.’:alr'-_nt (won-Mises)

““Outline”” -6 Solution (AG)
—

““Outline”” /6| Solution (AB)

quivalent (von—Mises)

'./5 Solwve

)
2f Solve <<Outline” - M Equivalent Stress

54.159 MPa 430.04 MPa

A: Static Structural

Equivalent Strezs

Type: Equivalent (von—Mises) Stress

Init: MPa
Time: 1
2014-1-3 13:24

43004 Nax
368, 26
346,51
30475
ZBZ. 95
vy s
179,45
137.68
95, 923
54 159 Rin
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<<Qutline>” ‘,ﬁ Tokal Deformation 7.5.63
1.4095ex10 mm 4.5824 x10° mm
<<Qutline” ‘,ﬁ Equivalent Elastic Strain 7.5.64
2.7088 x10™* mm/mm 2.1502 x10”° mm/mm

A: Static Structural
Total Deformation

Type: Total Deformation
Unit: mm

Time: 1
2014-1-3 13:25

. 045824 Nax
. 042295
(038773
. 035245
S031722
025197
024872
S021146
017821
.014095 Hin

7.5.63

Ah: Static Structural
Equiwalent Elastic Strain

Type: Equivalent Elastic Strain
Unit: mm/mm

Time: 1

2014-1-3 13:26

.0021502 Nax
0019414
0017326
0015238
0013149
o011061
00059732
O00BES51
0004797
00027088 Hin

Socoeooooooao

7.5.64

File  mupp E| 5
axisymmetric ﬂl
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7.6.2

ANSYS Workbench
““Outline”” Wil Connections

Contiedis 7.6.1 7.6.2 ““Details of © Contacts ™~

F ) ANP AR, EHETAITIF X D: \anl5.01\work\ch07.06.02\
contacts.wbpj. HEATAE KA.

7.6.2 ““Details of © Contacts ™~
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Scoping Method
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duto Detection

Tolerance Trpe Slider
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Project
& ! Use Kange Ho
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s+ Coordinate Systems Face/Edee Ho
/B Connections Edge/Edge Ha
Conkacts Friority Include 411
_/’% Mesh Group By Fodies
?[El Static Structural (A5} Search Across Fodies

7.6.1 ““Outline””
“<Outline™”
7.6.3
Outline n
Project Contact RBegion 3
S [g@ Model (A4) 2013-11-5 16:22
AT Geometry
v+ Coordinate Systems . Contact Region
/B Connections :
) Contact Region 2
E| Contacts = Contact Resion 3
‘/.‘I‘ Contack Region prtash heglen
‘/.‘I‘ Contack Region 2
‘/.‘I‘ Contack Region 3
A Mesh
(=] Static Structural (A5}
7.6.3 ““Outline”” 7.6.4
““ Outline ”~
gk sed on Definit
Bonded 7.6.5
Outli n
Project

S [ Model (A4)

: ﬁ Geormetry

(;4\ Coordinate Systems

[l A8 Connections

: E| Contacts

‘/’I,,\ Bonded - contact To contack
M, Bonded - contack To contact
‘/‘I,,\ Bonded - contact To contack

-8 Mesh

-9[=] Static Structural (A5)

7.6.5 <““Outline””

7.6.2 ““Details of Contacts””

7.6.4
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7.6.6 “e 77

Details of “Bonded - contact To contact”

[-| Seope

Scoping Method Geometry Selection

Contact 2 Faces

Target 1 Face

Contact Bodies
[Fl|Definition

Scope Mode Automatic
Behawior FProgram Controlled
Suppressed Ho
[F|Adwanced
Formulation Program Controlled

Detection Method |Program Controlled

Hormal Stiffnesz |Program Controlled

Update Stiffness |Program Controlled

Finball Eegion FProgram Controlled

7.6.6 “¢ 7z

£ 7.6.6 Bty “ENIEMSH” SHEESETRAMT.
RS AAE: TR SRS,
o BBz prrasa,
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@ Syne ¥iews

Bough — contact To contact
2013-11-6 14:45

. Rough - contact To contact

Z
0.00 {15
e
7.6.7 7.6.8 ““Contect Body View””

7.6.3
1. EXGBEHER

7.6.9
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25 7.6.10

1 ““Outline””

Project
S &) Model (A4)
B Geometry
s, Coordinate Systems
=, B Connections
------- ) -,."“ Contack Region
------- ) -."“ Contack Region 2
------- ) -."“ Contact Region 3
------- ) -."“ Contact Region 4
------- ) -."“ Contack Region 5
------- ) -."“ Contact Region &
"‘/-."“ Contack Region 7
------- ) -."“ Contact Region §
------- ) -."“ Contack Region 9
------- ) -."“ Contack Region 10
------- ) -."“ Contack Region 11
------- ) -."“ Contack Region 12
------- ) -."“ Contack Region 13
"‘/-."“ Contack Region 14
------- ) -."“ Contack Region 15
------- ) -."“ Contack Region 16
------- ) -."“ Contack Region 17
------- ) -."“ Contack Region 18
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------- /20 Mesh
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7.6.10 ““Outline””
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Feometry Selection

Contact
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Definition
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Suppressed Ho
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Formulation
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7.6.12

€2 05 ““Outline”” -/ Solution (A6)

EEN —

Stresz F —) $U| Equivalent (won—Mises)

“Outline™” /8 Solution (A6)
L gl Deformation 4 —) ﬁd |
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EEN —
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of “ Equivalent Stess2 ™~ shaft

Applry I

B, . Zonneckions

E(@ Contacts

"M, Bonded - fan_wheel To shaft
Bonded - fan_wheel To bol:
Bonded - fan_wheel To bol:
Bonded - fan_wheel To bol:
#, Bonded - Fan_wheel To bol:
Bonded - fan_wheel To bol:
Bonded - fan_wheel To bol:
Bionded - shaft To bolt
Bionded - shaft To bolt
Bionded - shaft To bolt
Bionded - shaft To bolt
Bionded - shaft To bolt

|, Bonded - shaft To balt
Bonded - shaft To nut
Bonded - shaft To nut
Bonded - shaft To nut

#, Bonded - shaft To nut

#, Bonded - shaft To nut

#, Bonded - shaft To nut

#, Bonded - bolt To nut
Bonded - bolt To nut

#, Bonded - bolt To nut

. Bonded - bolk To nut

------- -~ B Bonded - bolt To nut

------- v 'I,,\ Bonded - bolt To rut

7.6.12

2 fan_wheel ~ ““Outline”” /8 Solution (A6)
—>
““Details of © Equivalent Stess 3 ™~ CEE fan_wheel
Apply I
1 -} Solve

2 “<Outline”” ﬁ Equivalent Stress 7.6.13

—) Equi valent (won—Mi

3.4471x10° MPa 3948.2 MPa
3 <<Qutline’” (ﬁ Tokal Deformation 76.14
8.5829 mm
4 shaft ““QOutline”” - M Equivalent Stress 2 7.6.15
shaft 3.4471 x10° MPa 2353.5 MPa

5 faniwheel “<Outline”” ﬁ Equivalent Stress 3

7.6.16 fan_wheel 3.5207 MPa 3948.2
MPa

352 P> b



A: Static Structural
Equiwalent Stress

Type: Equiwalent (won-Mises) Stress
Tnit: MFa
Time: 1
2014-1-3 14:19

3948.2 Nax
3509.5
3070, 8
28321
21934
1754. 8
1316.1
a77. 38

433, 69

0.0034471 Hin

7.6.13

k: Static Structural
Total Deformation

Type: Total Deformation
Unit: mm

Time: 1
2014-1-3 14:20

8.5829 Nax
T.B293
B.BTSH

o TEE

4. TB33
3.8148
Z.861

1.9073

0. 95366

0

Hin

7.6.14

k. Static Structural

Equivalent Stress 2

Type: Equivalent (von—Mizes) Stress
Unit: MPa

Time: 1

2014-1-3 14:21

2353.5 Hax
2092

1830.5

1563

1307.5

1046

To4. 51

52301

2615
0.0034471 Rin

7.6.15 shaft
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h: Static Structural
Equiwvalent Stress 3
Type: Equivalent [von-Mizes] Stress
Init: MPa
Time: 1
2014-1-3 14:22

3948. 2 Max
3509.9
3071.6
2B33.3

2195

1756.7
1318. 4

a80. 12
441,82
3.5207 Hin

7.6.16 fan wheel

G rile| iy ] T
2. XA B

7.6.17
7.6.17
LN ol B Cpen. D:\an15.01\
work\ch07.06.03.02\no_separation.wbpj
““Mechanical””
““Outline™” /8 Connections
— M:anu:al Contact Region << »z

1 E=8
7 Applr I
2 7.6.19

7.6.18
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7.6.18

—) Fi:-:ed Support

Support ™”

Hamed 5

Details of “Fixed Support”
[=]| Seope

7.6.19

7.6.20
Details
Scope
Scoping Method Feometry Selection
Contact T Faces
Target T Faces

Contact Bodies
Target Bodies
Fl|Definition

Scope Mode Mammal
Eehavior Program Controlled
Suppresszed Ho

[+|Advanced

7.6.20

<<Qutline” ?[El Static Structural (A5}

7.6.21 ““Details of “ Fixed

Scoping Method

. Fixed Support

Scoping Method

Hamed Selection

Hamed Selection

Selection

HiDefinition

Trpe Fized Support
Suppressed Ho
7.6.21 ““Details of “ Fixed Support ™~
gz 06

B —>

“ Displacement ™~

7.6.22

<<Outline”” -|=] static Structural (A5)

7.6.23 ““ Details of

4 4 4 355
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ApDly I

> > >

Z Component

Component =

7.6.24

. Displacement

[=|5cope
Seoping Method Feometryr Selection
Geometrr 1 Face

Components: Free, Free, -5. mm

[Fl|Definition

Trpe

Dizplacement

Define Er

Component s

Coordinate Srstem

Flobal Coordinate 3rstem

X Component Free
T Component Freea
-5 mm  (ramped)

7.6.23

€& 07

““Details of “ Displacement ™~

““Outline””

Inzert 0 2 Eaz|

7.6.26

11

7.6.24

/=] Static Structural (A5)

““Details of © Force ™
ApDlry I

-500

[=]| Scope 11
Scoping Method Geometry Selection .FOTC&: 5000 W S
Geometrr 11 Faces Components: 0., -500., D./lf

[Fl|Definition
Trpe Force
Define by Component s
Coordinate System |Flobal Coordinate Srstem

X Component 0. " (rampetﬂ
-500. H (ramped) 5
Z Component 0. " (rampetﬂ
Suppressed Ho
7.6.25 ““Details of “ Force ™~ 7.6.26

P —
€21 09
B —

of “ Equivalent Stess 2 ™

Apply I

356 > » »

““Outline””

£ 5| Solution (A6)

quiwalent

““Outline””

1 slider

B —

-/ Solution (AG)

Deformation ¥ —) ﬁd |
““Outline””

] —) I!Eai.3| Equiwvalent

Solution (A6)

(won—Mis

““Details

slider
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1 -} Solve
2 ““Outline”” ./ Equivalent Stress 7.6.27
1.7163 x10™* MPa 2.4717 MPa

h: Static Structural
Equiwvalent Streszs

Type: Equivalent (von—Mises) Stress
Init: MPa
Time: 1
2014-1-3 14:52

S4T1T Hax
1971
9225
G479
3733
0986
G2403
54841
27479
00017116 Hin

S i el

7.6.27

3 <<Qutline” ﬁ Tokal Deformation 7.6.28

5 mm

h: Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1
2014-1-3 14:53

5 Nax
L4445
8829
3333
778
zeee
BEET
1111
. 55556
0 Nin

e

7.6.28

4 slider “<Qutline”” -,/ & Equivalent Stress 2 7.6.29
slider 2.3562 x10° MPa 2.4717 MPa

il | ey (] RN
3. ENXTEEEEZM

7.6.30

4 4 « 357
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h: Static Structural
Equiwalent Stress 2
Type: Equivalent (wonMises) Stress
Tnit: MPa
Time: 1
2014-1-3 14:53

Z_4T17 Hax
21974

1.923

1. 64386

1.3742

1.0999

0.82549
0.55111

0. 2TET3
0.002356 Hin

7.6.29 slider

7.6.30

1!5;!!!!’ File — B Cpen..
D:\an15.01\work\ch07.06.03.03\frictionless.wbpj

““Mechanical ”~”
<< Outline™ 8 Comedtins
—) ",,\| Manual Contact Region << »>

1 Ii!:!:’ Contact 7.6.31
ADDlF I
5 7.6.32

7.6.31 7.6.32

358 P P >
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Frictionless

7.6.33
Details " HYDREAULIC_ROD To HYDRAULIC_P
Scope
Scoping Method Geometry Selection
Contact 2 Faces
Target 2 Faces

Contact Bodies
Target Bodies

Fl|Definition

Scope Mode Marmal
Eehavior Program Controlled
Suppresszed Ho

[+|Advanced

7.6.33

gz:d 05 1 <<QOutline” ?[E] Static Structural (A5)

Support 7.6.34 ““Details of “ Fixed

Feometry

_toplr | 1 7.6.35

E| Scope
Scoping Method Feometry Selection
Geometrr 2 Faces

Fl|Definition

Trpe Fized Support

Suppressed Ho

7.6.34 ““Details of “ Fixed Support ™~

. Fixed Suppert

g2 06 2 <<Outline”” -[=] Skatic Structural (A5)
o ol Fixzd Support ““Details of “ Fixed Support =
7.6.36 FEome iy _hoply_ |
2 7.6.36
€2 07 <<Outline”” -#[=] static Structural (A5)

4 4 4 359
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—) L ““Details of = Force ™~ 7.6.37
m Applzr I Define Br Component s

. T Component -2000

7.6.37

. Fixed Support 2
[ I

[ Force: 2000 ®
Components: 0., 0., —-2000.

2

7.6.37
<<Outline” #1553 Solution (A6)
-p L — e
““Outline”” /8] Solution (A6)
N [ formatio ——— ] |
€ 10 1 HYDRAULIC ROD ““Outline”” /& Solution (A6)

EE —>

““Details of “ Equivalent Stess2 =~

» R i valent (vonHises)

HYDRAULIC ROD Arplr I
11
1 _-} Solwve
2 ““Outline”” - M Equivalent Stress 7.6.38
2.6357 x10” MPa 31.902 MPa
3 ““Qutline”” - M Total Deformation 76.39
0.25804 mm

360 > > b
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A: Static Structural

Equivalent Stress

Type: Equiwvalent (vonMises) Stress
Init: MPa
Time: 1
2014-1-3 15:23

31.902 Nax
28,36

24818

21277

17.735

14.193

10.651

T.1033

3. 56381
0.02635T Hin

7.6.38

A: Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1
2014-1-3 15:25

0.25804 NMax
0. 22937
0. 2007

017203
0. 14336
0. 11468
0. 086013
0. 057342
0. 028671
1]

Hin

7.6.39

4 HYDRAULIC ROD <<Outline”” 53 Equivalent Stress 2
7.6.40 HYDRAULIC ROD 4.9614x10> MPa
26.527 MPa

File| e
4. ENIEEEEA

7.6.41

Cpen... D:\an15.01\

4 4 < 361
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work\ch(07.06.03.04\rough.wbpj

A: Statiec Structural
Equivalent Stress 2

Type: Equivalent (von-Mises) Stress

Tnit: MPa
Time: 1
2014-1-3 1526

26. 52T Nax
23,585

20,643

17.701

14. 759

11.817

§. 8754

5.9335

Z.9915

0. 049614 Min

7.6.40

““Outline™”

— M:anu:al Contact Region

>

7.6.41 7.6.42

G o

G o5
7.6.44

€2l 06 ““Outline””

—) Fi:—:e-:l Support

362 > > >

> > »

““Mechanical””
HYDRAULIC ROD
‘,% Connections
Contact 7.6.42

7.6.43

7.6.43
.Elffset 0.15

(=] Static Structural (A5)

““Details of “ Fixed Support =~



7.6.45

Inzert ¥

Stess 2 ™~
ApDly

i
o

0

Inzert ¥

Stess 3 ™~

ApDlry I

In=ert 0 2 m —) $U|
““Outline””

—p 5 [

Inzert k

—

—

1

2

» Deformation ¥

1

444y

7.6.45

Details

Scope

feoping Method

Geometrr Selection

Contact 1 Face
Target 2 Faces
Contact Bodies
[El|{Definition
Troe Rough
Seope Mode Manual
Eehavior Frogram Controlled
Suppressed Ho

= ddwanced

Formulation

Program Controlled

Detection Method

Program Controlled

Interface Treatment #dd Offset, Ho Ramping
| ] t 015 mm

Hormal Stiffness Program Controlled
Update Stiffness Program Controlled
Stabilization Damping Factor [0

Pinball Eegion Program Controlled
Time Step Controls Home

7.6.44

““Outline””

““Outline””

[ ——) ﬁﬁl Equiwalent

““Outline””

[ ——) ﬁﬁl Equiwalent

. Fixed Support

7.6.45

& KHH 044N

ApDly I

-3 Solution (A6)

quivalent [won—Mises)

/3] Solution (AB)

[won—Miczes)

7.6.46

-//é3| Solution (AG)

[won—Miczes)

7.6.46

7.6.46

/3] Solution (AB)

““Details of © Equivalent

1

““Details of © Equivalent

2

4 4 4 363
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1 -} Solve
2 ““Outline”” ./ Equivalent Stress 7.6.47
1.5741 MPa 2348.9MPa

h: Static Structural
Equiwalent Stress

Type: Equivalent (won—Mizes) Stress
Unit: MFa

Time: 1
Z014-1-3 15:44
2348.9 NMax

2033, 1
18273
1566, 5

1305. 7
T84, 03
523.21

262, 39
1.5741 Hin

7.6.47
3 <<Qutline” ﬁ Tokal Deformation 7.6.48

0.18145mm

k. Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1

2014-1-3 15:44

0.185145 Nax
0. 16129
014112

0. 12096

0. 1005

0. 050643

0. DB0452

0. 040321

0. 020161

0 Hin

7.6.48

4 1 “<Outline? ',ﬁi Equivalent Stress 2 7.6.49
1 1.5741 MPa 2348.9 MPa

5 2 <<Qutline?? ‘,ﬁ Equivalent Stress 3 7.6.50
2 22.485MPa 1855 MPa

File| ey [ NN

364 > > >
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Sk

01

h: Static Structural

TE X B EEE M

Equiwalent Stress 2

Type

Tnit

Time

: MPa
o1

2014-1-3 15:45

h: Static Structural

Equivalent (wonMizez) Stress

2348.9 Hax

2055, 1
18273
1566. 5
15057
1044. &
T84, 03
52321
262, 39

1.5741 Hin

7.6.49

Equiwalent Stress 3

Type

Tnit

Time

2014-1-3 15:46

: WPa
t 1

1855 Max
1851.4
1447.8
12442
1040.6
&36. 95
633,34
429 T2
2261

Equiwvalent (worrMises) Stress

22_ 485 Rin

7.6.50

444y 7 & KW Lo

7.6.51

D:\an15.01\work\

4 4 4 365
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h07.06.03.05\frictional.wbpj

““Mechanical

““Qutline”” -/ Connections

L .
— M:anu:al Contact Region cc >3

€& 03

Apply

Contact 7.6.52

7.6.53

7.6.52
€221 05 B Friction Coefficient
7.6.54
<<Outline”” /=] Static Structural (A5)
el ied Suppert ““Details of = Fixed Support ™~

7.6.55

Feometzrr &I

7.6.55

Details of “Frictional - handle To frictic

[ Seope
Scoping Method Feometry Selection
Contact 2 Faces
Target 2 Faces

Contact Bodies

Target Bodies

| Definition

Trpe Frictional

M Friction Coefficient 015

Scope Mode Marmal

Eehavior Program Controlled
Suppressed Ho

Advanced

366 P> > >

7.6.55

0.15
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<<Outline”” {2 Static Structural (A5)
— ““Details of © Force ™~ 7.6.56
Geometry Aoplr I Define br Component s
. T Component 500
7.6.56
7.6.56
€z 08 <<Outline”” /68| Solution (AB)
—p @ —lp Equi'p':al-'-_nt (won—Mizes)
“<Outline™” /6] Solution (A6)
L gl [eformation 4 —) ﬁd |
€I 10 1 handle “<Outline”” +/#3] Solution (A6)
—> B — s ““Details
of < Equivalent Stess 2 ™~ Feomatzy handle

=
L=}
L=]
=
b
—
—

2 frictional ““QOutline’” ~/68| Solution (A6)

—) —) @U| Equivalent (won—Mizes)
““Details of “ Equivalent Stess 3 ™~ G ecnetar | frictional
ADplr I

12

'./; Solwve

) N’_‘ﬁ

““Outline”” -/ & Equivalent Stress 7.6.57
0.24049MPa 224.87 MPa
<<Outline”” - M Tatal Deformation 7.6.58
1.9809 mm
4 handle ““Outline”” 5 Equivalent Stress 2 7.6.59
handle 0.61962 MPa 86.508 MPa

4 4 4 367
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368 > > b

> > >

A: Static Structural

Equiwalent Stress

Type: Equiwalent (wonMises) Stress
Tnit: MPa
Time: 1
2014-1-3 16:07

224 87 Nax
199.89

174.9

149,92

124.94

99. 956

T4.973

43.99

25,007
0.024049 Hin

7.6.57

A Static Structural
Total Deformation

Type: Total Deformation
Init: mm

Time: 1
Z014-1-3 16:05

N

1.9809 Max
1. TeOS
1.5407
1. 3206
1.1005
0. 83041
0. BB031
0. 44021
0. 2201
0 Hin

7.6.58

A: Static Structural

Equiwalent Stress 2

Type: Equiwalent (von—Mises) Stress
Init: MPa

Time: 1

2014-1-3 16:08

§6.505 Nax
TB. 965

BT 422

a7.879

48. 336

38,792
29249

19. 706

10. 163
0.61962 Hin

handle

7.6.59
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5 frictional ““Outline”” -,/ Equivalent Stress 3 7.6.60

frictional 0.024049 MPa 224.87 MPa

k. Static Structural

Equivalent Stress 3

Type: Equivalent (won—Mizes) Stress
Unit: MPa

Time: 1

2014-1-3 16:09

224 87 Nax
1949, &9

174.9

149 92

124.94

99, 956

T4. 973

49.99

25,007
0.024049 Hin

7.6.60 frictional

M —) E:af.'e Froject. ..
6. RKERLLEMHS T SHEME A

7.6.61
7.6.61
=T 01 File: B Cpen.
D:\an15.01\work\ch07.06.03.06\contact_analysis.wbpj
““Mechanical””
02 <<Outline”” =8 Connections 7.6.62
---(h" Conkack Region X ““ANSYS Workbench””
El ----- Connections

Iél ----- Contacks
k]

- W _ortact Region

o -

7.6.62

4 4 4 369
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1 ““Outline>”
—) ",,\| Manual Contact Region cc »>

2 E=
Apply |
3 7.6.64

7.6.63

7.6.63

4

1

1 ““Outline>”
—) ",,\| Manual Contact Region cc »>

7.6.65

3 7.6.66

imiti riction Coefficient
5 W victicn Coutricient 02

|

7.6.65 7.6.66

2

1 ““Outline”

370 > > »
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u _ ¥ R
—p M:anu:al Contact Region ce i

7.6.67

7.6.68

7.6.67 7.6.68
4
5 [ Friction Coefficient 0.2

<<Outline”” (=] Static Structural (A5)
el F 24 Support ““Details of “ Fixed Support ™~

7.6.69 Geometry ApDlry |

7.6.69

. Fixed Support

7.6.69

Ez:d 07 <<Outline” //[3 Static Structural (A5)

— . ““Details of “ Force ™~ 7.6.70
Geomet ¥y Applry I Define Er
500 Direction
7.6.70 ipoply I 7.6.70

““Outline”” A ““Details of* Mesh =~
[ 7ol evance 100 ““Mesh™” paste | 7.6.71

4 4 4 371
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[l Force: 500, W

Components: =0., -0, -500. W

7.6.71
09
1 <<Outline”” _;@ <<Mesh”” B, Mesh Control -
— [:-:urrt act Sizing ““Details of “ Contact S]Zlng ~ - Contact SiZiIlg”
2 Contact Regiom Ho Separation — peg To support Element Size
2.0
3 “Mesh” :}' Update
7.6.72
€24 10 <<Outline” /3] Solution (A6}
— m — Equi'.':al:-_nt [won—Miczes)
gzad 11 <<Qutline’” Solution {AB)
L gl D=formation —) @d |
Ezad 12 1 support <<Qutline”” ---_/ Solution {AG)

372 > > »



BN —

““Details of “ Equivalent Stess 2 ™~ GECTERnY support
ADDlr |
€21 13 2 peg <<Outline” Solution (A6)
— —) @U| Equivalent (won—Mises) ““Details
of “ Equivalent Stess 3 ™~ Feometry peg
ADDlr |
€21 14
1 './; Solve
2 “<Outline”? (ﬁ Equirvalent Stress 7.6.73
0.0028731 MPa 159.176 MPa
A: Statiec Structural
Equiwvalent Stress
Type: Equiwalent (won—Mizes) Stress
Unit: MPa
Time: 1
2014-1-3 17:05
159.16 Nax
141. 45
123.79
106, 11
95 424
.74
53.055
35.3M1
17 B5T
0. 0028731 Min
7.6.73
3 <<Qutline”? v‘ﬁ Total Deformation 7.6.74
0.20191 mm

k- Static Structural
Total Deformation

Type: Total Deformation
Init: mm

Time: 1

2014-1-3 17:06

0.20191 Hax
0. 17947
0. 15704
0.1346
011217
0
0
0
0

089736

C0BT302

. 044865

022434
0 Bin

7.6.74

4 44 373
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4 support ““Outline”” & Equivalent Stress 2 7.6.75

support 0.0028731 MPa 92.717MPa

k- Static Structural

Equiwalent Stress 2

Type: Equivalent (von-Mizez) Straszsz
Init: MFa

Time: 1

2014-1-3 1T:06

. 9Z2_TI1T Max
g2, 416
— Tz 114
— &1.512
— 51.511
— 41.209
— 30.305
= Z0. 605

. 10. 304
0. 0028731 Win

7.6.75 support

5 peg “<Outline”” ',ﬁ Equivalent Stress 3 7.6.76

peg 0.19905MPa 159.16 MPa

AZ Static Structural

Equiwalent Stress 3

Type: Equivalent (won—Miszes) Stress
Init: MPa
Time: 1
2014-1-3 17:07

159. 16 Nax
141.5

123 84

106,17

4. 511

T0. 549

53. 186

35,524

17.861
0.19905 Hin

7.6.76 peg

File | wumpp E| ave Project. ..

7.6.4
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D \anl5.01\work\ch07.06.04\shell contact.wbpj 7.6.77
““Outline””

Geomstry 20 7.6.78 ““Details of “ Part]l ™~

W Thickness 2.0

ails of "Part 17

Eraphics Properties

[Fl|Definition

Suppreszzed Ho
Stiffness Eehavior Flezible
Coordinate System Default Coordinate System

Reference Temperature |EF Enwviromment
M Thickness 2. mm
Thickness Mode Manual

Offzet Trope Kiddle
Naterial

Bounding Box

Froperties

HEHEHMH

Statistics

7.6.77 7.6.78 ““Details of © Part] ™~

B 7.6.78 AT 49 “Details of Part]”af % 4E ¥ ¢ EikhiRel T 17 5| £ | T 42 %)
Y=Y SR 1o N v o1 Y oo ton G User Defined DERSERE NI GNP ¥ <
A, Ant g, Rl E T« Sk T 5 YR, Lt Sike “E
5 CRE”, kP XAARIR, BB TR — M7 E, g8
B, P T8 2 A F e A R,

Uzer Defined

Ez:d 03 2

2.0mm

EZ.1 04 7.6.79 7.6.80

[Fl|Defaunlts

Fhrzics Preference Mechanical
100

Sizine
Inflation
B

Patch Conforming Options

Triangle Surface Mesher [Program Controlled

Ahdwanced

Defeaturing

Statistiexs

7.6.79 ““Details of ©“ Mesh ™~ 7.6.80

4 4 « 375
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Tk, BAERISPMBEAE EOREERR, wREFTER2 PEXEF
FEF e REE, WA ST aE2EILAE 7.6.81 frfé’a L2 VA, AT R
WK pegidA2 b, BAREERIEIL, AL EEIREE F A,

7.6.81
€2 05 7.6.82

1 ““Outline”” Connections

ﬁﬁl!!lli l-’b BManual Contact Reg

7.6.83 “ 77

Detailz of “Bended - Fart 1 To Fart 27

[=| Scope
Secoping Method Geometry Selection
Comtact 1 Face
Target 1 Face

Bonded — Part 1 To Part 2
2013-11-10 17:15

Comtact Bodies
Target Hodies
Contact Shell Face
Target Shell Face
F|Definition

[ Bonded - Part 1 To Part 2

Top -

Troe Bonded

Scope Mode Mammal

Behavior FProgram Controlled
Suppreszsed Ho

[+ hdvanced

7.6.82 7.6.83 “< 77

2 7.6.84 Contact
ADpDly | Contact Shell Face

7.6.85

Fottom

376 > > »



7.6.88

7.6.84

7.6.86

7.6.86

““Outline””
—) Fi:—:c-_d Support

7.6.89

444y 7 ¥ Ad#o 4 on

Tareget Shell Face

-

7.6.87

Bonded - Fart 1 To Fart 2
Z013-11-10 18:07

[ 5onded - Part 1 To Fart 2

7.6.87
(=] Static Structural (A5)

““Details of “ Fixed Support =~

ApDlry I

. Fixed Support

7.6.89

4 4 « 377
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<<Outline”” - {2 skatic Structural (A5)
- . ““Details of © Force ™ 7.6.90

_tely |
100 e 7.6.90
7.6.90 _tenly |

7.6.90
W Force: 100, W
Component=: 0., 2 9082013, -100. W
7.6.90
Ez:d 09 <<Outline”” - Solution {AB)
—) m —) Eq_ui'.-:alent (won—Mizes)
ezd 10 <<Outline”” Solution (AB)
L o gl V=formation —) @d |
gzd 11
s
1 ~# Solve
2 <<Outline®? ‘/ﬁ Equivalent Stress 7.691
0MPa 13.145 MPa
h: Static Structural
Equiwvalent Stress
Type: Equivalent (won—Mizes) Stress — Top/Bottom — Layer O
Unit: MPa
Time: 1
2014-1-3 17:21
13.145 Nax
11. 654
10,224
g. TB34
T. 3028
5. 8422
4. 3817
Z.9211
1. 4606
0 Nin
7.6.91
3 <<Qutline”” v’ﬁ Total Deformation 7.6.92

378 > > b
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0.0052894 mm

A: Static Structural
Total Deformation
Type: Total Deformation
Init: mm
Time: 1
2014-1-3 17:22

0.0052894 Nax

0.0047017

0.004114

0. 00352683

0. 0029356

0. 0023502

0.0017631

0.0011754

0.00058771

0 Nin

7.6.92
G - il | g | YISO
7.6.5
CAD
7.6.93

D \anl5.01\work\ch07.06.05\mesh_connection.wbpj
G 02 < Outline ** o

Bl -
BF) Generate Mesh

7.6.94

ZE AT @@k | Fodmik 2 AT R (B 7.6.93), 364 ERikdE,
Fivh TR AR R )5, AR EIEA 6 MR R 50, 0l 7.6.94 Fir.

b e e e e m =4

7.6.93

4 4 4 379
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> > >

1 “<Qutline”” Connections
— =l Marmal Mesh Connection 7.6.95
Connection’””
Details of “Mesh Connection”
[=| Seope
Scoping Method Feometry Selection
Mazter Geometrr |2 Faces
Slave Geometry 2 Edges
Mazter Bodies
Slave Fodies
| Definition
Scope Mode Harmal
Tolerance Trpe Slider
Tolerance Slider 0.
Tolerance Talue [0. 21866 mm
Suppressed Ho
Snap to Boundarry |Yes
frap Trpe Marmal Tolerance
Snap Tolerance Default
7.6.95 ““Details of ‘Mesh Connection’””
2 Master 7.6.96 Master
Apply |
Master
7.6.96
3 Slave 7.6.96 Slave

PRSI E AN T

380 > > >
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o BEERER 5k A TiRE A SR EAY T 5 S TR o 45 17 19 £
A, AVAT ZAFRA T it i,
o BER::on: itbinit A, T4 xtiste ¢ B
HAF ) 7] BRAE .
o B it R, TAMEE N e 5 A AE & 4 A M A
Use Shest Thickness Byl W e R IR0] i cless Scals Factor BQEUIAE DNl B
F 4k h AR
o EEEEEEEEREr 5 5. My R T HREREL R, - BtR,
BT EI AR E (B 7.697); & vEAR, #¥UTHREEI DR E (B
7.6.98).

erance Slider S‘QZ’&*E \:‘:r a‘,@@b /,%1, }k-;}é]

7.6.97
gz.d 04 ““Outline”” _;% j Generate Mesh

7.6.99
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TR LR, BRI mIeitEE, B NERI /G, HEELN
M #2528, B 7.6.99 BT+,

€221 05 File | wmpy E Save Project. ..
1.7
Iz PRI «

ARANBT B 7.7.1 FRRAEDEM AT, Atk T @46 L3R4e 4 (UP_SHEET) A= 3
44 (BASE_SHEET), AAMREMZ 8B TY ik, BAREMETHRAGFERME, TR
R W Iy ik AT A AT, PIA A b mARE, w772 Fiw. TaEEAANBESIIEE,

UP_SHEET

BASE_SHEET

7.7.1 7.7.2
““Static Structural”” ANSYS Workbench Tocles
B Analysis Systems f Static Structural <<Static Structural””
7.7.3
w
I8 7 Skatic Structural
2 @ Engingering Data " 4
3 G Geometry 7.
4 ﬁ Madel 7 d
5 a Setup 7.
& "E Solution 7 d
7 @ Resulks =
Skatic Structural
7.7.3 ““Static Structural””

““Static Structural””
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Import Geometry b sl ﬁj Browse. .. s >3

D:\an15.01\work\ch07.07\shell _contact.stp
““Static Structural””

|ﬁ]]] Edit Geometry... |

Ok | '.} Generate
7.7.4

““Details View””

<< ANSYS Workbench”” " Milimeter

7.1.5

5.0 Ctrl
7.7.6 7 Face Pairs

ADpDly | '.’_,; Generate

AR B o 3 B o6 SR AR R L 4 R

Fl|Details of MidS5urfl

Mid-Surface MidSurfl
Face Pairs T
Selection Method Manual

2, Selection Tolerame =0) R

FD1, Thickness Tolerance (»=0) |5 mm

FOZ, Sewing Tolerance [¥=0] 0.0z mm
Eztra Trimming Intersect Untrimmed with Bodr
Preserre Fodies? Ho

7.7.4 1 7.7.5 ““Details View””

05 777 Surface

““Details
View~

5.0 Ctrl
7.7.8 9 Face Pairs

Applr I '-/; Generate
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7.7.7 2 7.7.8
Workbench ““Static Structural””
““Mechanical””
UP _SHEET BASE_SHEET 1

1 ““Qutline”” Wl Connections

7.7.9

[=]| S5cope
Sooping Method Feometrr Selection
Contact 1 Face
Target 1 Face
Contact Fodies
Contact Shell Face Program Controlled
Target Shell Face Frogram Controlled

Fl|Definition
Trpe Bonded
Scope Mode Harmal
Hieharvior Frogram Controlled
Suppressed Ho

| adwvanced
Formulation Program Controlled
Detection Method Frogram Controlled
Hormal Stiffness Program Controlled
Update Stiffness Frogram Controlled
Pinball ERegion Program Controlled

779 = 7z
2 7.7.10

7.7.11

384 > >
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Je R SRR Y P 0 AR E b B ARE AR Y, 3K 5 X AT 61 F @ AT IR
B d st AR . A R ERAS xt i E o kX 4
Contact Shell Face Bl Tareet Snell Face WoRERRPARRGIRR To0 Bk iotton Ll N aE B
FIfet, T@EXBAFREL T @E T 5§ IR,

3 = -

UP SHEET BASE SHEET 2
1 “<Outline™” P Connections

Inzert ¢ —) E Marmal Contact Region cc >3
2 7.7.12

7.7.12 7.7.13

) = -
|

1 ““Outline”~
—- M:m“:"l lesutonse i 7.7.14 ““ Details of ‘Mesh
Connection’””
2 Master 7.7.15 Master Faster beometrr
Apply I
3 Slave 7.7.16 Slave Slave Geometry

ADDlrF |
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Details of “Mesh Conmection”

| Scope
Scoping Method Geometryr Selection
Master GCeometrr 2 Faces
Slare Geometrr 4 Edges
Mazter Fodies

F|Definition
Scope Mode Marmal
Tolerance Trpe Slider
Tolerance Zlider o,
Tolerance Value 1.3431 mm
Suppreszed Ho
Snap to Boundary Yas
Snap Trpe Marmal Tolerance
Snap Tolerance Default

7.7.14  ““Details of ‘Mesh Connection’””

7.7.16 Slave

€24 10 D)
1 ““Outline””

—- M:“‘“l Heshe R sl ““Details of ‘Mesh

Connection2’””
2 Master 7.7.17 Master LS CERNGEy
Apply I

3 Slave 7.7.18 Slave Slave Geometrr

Apply I

7.7.17 Master 7.7.18 Slave

g7 1 ) ““Details

““Outline”” 7.7.19
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of“ Mesh ™~
[ Fins | 7.7.20
[=|Defaults
Fhrzics Preference Hechanical
Felewance 100
El| Sizine
Uze Adwanced Size Function |On: Curvature
Initial Size Seed Active Assemblr
Smoothing Medium
Span Angle Center Coarse
Curvature Hormal Angle Default (30. o-° )
Win Size Default [1. 5080 mm)
Maz Face Zize Default [7.54020 mm)
Growth Rate Default
Minimum Edge Length 19. 6350 mm
Inflation
Patech Conforming Options + E,:
ddwanced et
Defeaturing lil
Statistics
7.7.19 ““Details of ‘Mesh’”” 7.7.20

<<Outline”” (=] Static Structural (A5)
el F e Support 7.7.21 ““Details of < Fixed
Support ™~ 7.7.22

o1y | 7.7.22

Details of "Fixed Support”

[-| Seope
Scoping Method Feometryr Selection
Feometry & Edges
[Fl|Definition
Trpe Fized Support
Suppreszed Ho
7721 ““Details of “ Fixed Support ™~ 7.7.22

<<Outline”” (=] static Structural (A5)

Tnsert » R F o c: | 7.7.23 ““Details of © Force ™~
—-1000
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<<Outline”” /| Selution (AB)

quiwalent

Details of

El| Seope [l Force: 100, ¥
Scoping Method Geometrr Selection Compenents: 0., -1000, 0. H
Feometrr 1 Face

EiDefinition

Trpe Force
Tefine Br Component =
Coordinate Srstem Flobal Coordinate Srstem
¥ Component 0. H (ramped)
-100. W (ramped) v
Z Component 0. H (ramped)
Suppressed Ho
7.7.23  ““Details of < Force ™~ 7.7.24
g2 15 <<Outline” -7/ eg3] Solution (AB)
L o gl V=formation —) @d |
gz 16
s
1 ~# Solve
2 <<Outline®? ‘/ﬁ Equivalent Stress 7.7.25
0.2087MPa 46.73MPa
k. Static Structural
Equiwalent Streszs
Type: Equivalent (won—Miszes) Stress — Top/Bottom — Layer O
Tnit: MPa
Time: 1
2014-1-8 15:58
46. T3 Max
41.561
36,392
31,223
26. 0594
20. 555
15. 716
10,547
5.37T8
0. 2087 Nin
77.25
3 <<Qutline”” v’ﬁ Total Deformation 7.7.26
0.30073 mm

& 17 File | 2
TitE W) shell_contact 7z |
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A: Static Structural
Total Deformation

Type: Total Deformation
Unit: mm

Time: 1
2014-1-5 16:56

0.30073 Hax
0. 26732

0. 2339

0. 20049

0. 16707

0. 13366

0. 10024

0. 0BRE2T
0.033414

0 Hin

7.7.26
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8.2

A LR T A
JUATAE 2ot

AR TN

HefRAF LM,
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N

100N —

8.2.1

1/20 ANSYS

8.2.1

hggressive Mechanical

heeressive Mecha

Mechanical

Defaults

Sizing
Inflation

Patch Conforming Options

0 F FEH

Program Controlled

Number of Retries 0

Extra Fetries For Ascsembly |Yes

Rigid Bodr Behavior Dimensionally Reduced

Mecsh Morphing Disabled

Defeaturing
Statisties

822

Element Midside Hode=

8.2.3
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Te

Defaults

F B

Sizing

Inflation

F &

Patch Conforming Options

Advanced

]

Aggressive Mechanical

Frogram Controlled =
0 [

Extra Retries For Assembly |Yes

Rigid Body Behavior Dimensionally Reduced
Mesh Morphing Dizabled
Defeaturing

Statistics

823

8.2.2

[ on | 824

Program Controlled

Program Controlled

Restart Controls
Nonlinear Controls
OQutput Controls
Analysis Data Management
Visibility
824
50% ANSYS
125 20 11 7
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8.3.1

Plasticity Material
5%
5%
Workbench B Component Systems & Engineering Data
““Engineering Data”” |® engneeringoata v |

ﬁ Engineering Data Sources | 83.1

HEER A . R R M S B BRI S X B R B, AR AR
#2F.

Engineering Data Sources * o X
A B o D =
Data Source / Location Description
2 5‘,}’ Favarites Quick access list and default items
3 ﬁ General Materials il ® General use material samples for use in various
analyses.
& G | Nondi Material E B General use material samples for use in non
4 eneral Nondinear Materials Jinear analyses. ;I

Qutline of Favorites * o X
A B [c |D E F =
1 Contents of Favorites = | Add & Saurce Description
prd = Material
Fatigue Data at zero mean
g Structural ; = General_Materials | stress comes from 1998 ASME
i Steel w @02 BPY Code, Section 8, Div 2,
Table 5-110.1
@ ) : e Fluid_Materials
4 Air ar O | = el ﬂ

o=F¢
8.3.2
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JE SR W] 69 AEAT B ARAR A F RS ) . B F R AR IR A, SRRA
ABHEH,

8.3.3

Life v
Toolbox x Strength
Physical Properties Gasket
Linear Elastic Viscoelastic
Experimental Stress Strain Data Thermal
Hyperelastic Linear "Soft" Magnetic Material
= Flasticity Linear "Hard" Magnetic Material
E Bilinear Isotropic Hardening Monlinear "Soft" Magnetic Material
A Multilinear Isotropic Hardening Nonlinear "Hard" Magnetic Material
i
E] Chaboche Kinematic Hardening (ANSYS) Thermapovier
'EI Anand Viscoplastidty Brittle/Granular
% Johnson Cook Strength Equations of State
'EI Cowper Symonds Strength Porosity
E] Steinberg GuinanStrength Failure
'EI Zerilli Armstrong Strength Nonlinear
| Creen) | | Elasto-Flastic Behavior

833

8.3.2

Hyperelasticity
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Mechanical

& TUKZKiBEKER,

& JUFARTRSG (184K V2R BREN),

& HEAEEEXAZZIHEZHENELE, —RELT, BPEHHRERL; R
Z, BEERGHENREEKR, wh 83.4 FTw,

A
834
L] L)
o=D:¢
ANSY'S Workbench
Workbench Toolbox B Component Syskems
& Engineering Data ““ Engineering Data >~
Engineering Data 4
e v
CQutline of Schematic A2: Engineering Data
| Click here to add a new material Engineering Date Sources
1 Toalbax | B Experimental Stress Strain Data |
[ Uniaxial Test Data | [{#] Biaxial TestData
[{#] Shear Test Data | [ Volumetric Test Data |
[ Simple ShearTest Data | [1A Uniaxial TensionTest Data |
[{#] Uniaxial Compression Test Data | 835
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Toolbo

> > >

Physical Properties

Linear Elastic

El Experimental Stress Strain Data

[fA Uniaxial Test Data

Biaxial Test Data

Shear Test Data
Volumetric Test Data

Simple Shear Test Data
Uniaxial TensionTest Data
Uniaxial Compression Test Data

FEFEFEE

| Hyperelastic

Paorosity

Failure

Monlinear

Elasto-Plastic Behavior

8.3.5

| 78] Uniaxial Test Data

8.3.7

396 > > >

Indude Property 8.3.6
* B2 X
A B c D|E =
1 Property Value Unit |
2 % Density 7850 kam~3 =[]
Isotropic Secant Coeffident of
3 'iE‘ Thermal Expansion |
6 % Isotropic Blasticity 0
17 ?E Uniaxial Test Data |j Tabular |:| -
13 T4 Alternating Stress Mean Stress = Tabular [l
17 T strain-Life Parameters [l
25 T4 Tensile vield Strength 256408 [Pa FE|E
6 'EI Compressive Yield Strength 2.5E+08 Pa ;I 0= j
8.3.6
8.3.8
A B C
1 Temperature (C) ~ 1 Strain (nm~-1) ~ | Stress(Pa) ¥
2 |3 2 | o7 472.02
&3 3 0,328 866,35
4 0.421 1080.5
5 0.624 1908.4
5] 0,883 3502.4
7 1.151 5210.7
ol I
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! 12: Uniaxial Test Data * =X

Temperature : 30 [C]

Stress (107 [Pa]
i

0.2 0.2 04 0.5 0.6 0.7 0.e 0.9 1 1.1
Strain [m m*™-1]

8.3.8 -
E Hyperelastic
8.3.9
o ox }

Physical Properties =] Plasticity
Linear Elastic Creep
Experimental Stress Strain Data Life
E Hyperelastic Strength
E Meo-Hookean Gasket
A Arruda-Boye Viscoelastic

Gent
E‘ Thermal
T8 BlatzKo - - -
E‘ Mooney-Rivlin 2 Parameter Linear "Soft"Magnetic Material
E Mooney-Rivlin 3 Parameter Linear "Hard" Magnetic Material
E] Maooney-Rivlin 5 Parameter MNonlinear "soft" Magnetic Material
E Mooney-Rivlin @ Parameter Naonlinear "Hard" Magnetic Material
E Polynomial 1st Order |- Electric
%8 Polynomial 2nd Order

) Thermopower

EI Polynomial 3rd Order -
%4 Yeoh 1stOrder Eicte e
E‘ Yeoh 2nd Order Equations of State
[2 Yeoh 3rd Order Porosity
EI Ogden 1st Order Failure
%4 Ogdenznd Order Nanlinear

Ogden 3rd Order —
E‘ g ) Elasto-Plastic Behavior =
4 ResponseFuncton

|
8.3.9
|‘[E Yeoh 3rd Order | Include Property
8.3.10

4 4 4 397
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> >

>

€2 04

| = u Curve Fitting |

Propertie: structural Steel * A X
A B o D | E =
Property Value umit (k|G
2 T4 Density 7850 kam~3 =[] |[]
Isotropic Secant Coeffident of
3 % Thermal Expansion O
& %4 1sotropic Elasticity 0
12 T8 Uniaial Test Data == Tabular =
15 |E 2§74 Yeoh 3rd Order ]
16 Material Constant C10 Pa I [ =
17 Material Constant C20 Pa I [ =
18 Material Constant C30 Pa I [ =
19 Incompressibility Parameter D1 Pa”-1 LI O
0 Incompressibility Parameter D2 Pa”-1 LI O
21 Incompressibility Parameter D3 Pa”-1 LI o (=
3 =] % Curve Fitting Fit Type: Yeoh 3rd Order
23 i3 Error vorm for Fit Norma... x|
24 T8 Uniaial Test Data == Tabular =
o Add this experimental data, to
25 HEI Biaxial Test Data indude itin the curve fitting.
Add this experimental data, to
e E‘ Shear Test Data indude itin the curve fitting.
) Add this experimental data, to
e HEI Volumetric Test Data indude itin the curve fitting.
28 T4 Alternating Stress Mean Stress = Tabular | ||:| | -l
8.3.10
8.3.10
Solve Curve Fit .
Mechanical
8.3.11 8.3.12
Table of Prope; * 9 X
o}
1 Temperature = 1 Coefficent Name = | Calculated alue | Calculated Unit
2 30 2 Incompressibility Parameter 01 | 0 Pa"-1
= 3 Incompressibility Parameter 02 | 0 Pa"-1
4 Incompressibility Parameter D3 | 0 Pa™-1
5 Material Constant C10 586.5 Pa
6 Material Constant C20 47.364 Pa
7 Material Constant C30 30,088 Pa
3 Residual 0.057105
=
8.3.11
| = u Curve Fitting | Copy Calculated Values To Property
(=3 veoh sdorcer 8313  83.14
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unia
5 Uniaxial Test Data
w4
=
= 3
w
w
g 2
n
1
o}
a 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 11
Strain [rmom©-1]
8.3.12 -
h 3rd Crder > = X%
2 "
unia
biax
o
o 15 sh
Uniaxial Test Data -
5
3
= 1
w
w
w
o
Hoos
a

02 03

04 0.5 0.6 a7 [ R=] 0.9 1 11

Strain [m m*™-1]

8.3.13
v B2 X

A B o D | E =
1 Property Value Urit (0L
2 %4 Density 7350 kam~3  _=||[ |
3 '1_@ Isotropic Secant Coeffident of Thermal Expansion 0
& T4 1sotropic Elasticty =]
12 T4 Uniaxial Test Data =4 Tabular (]
15 |E 'F Yeoh 3rd Order ol
16 Material Constant C10 586.5 Pa =lom
17 Material Constant C20 47,364 Pa =l ]
18 Material Constant C30 30,069 Pa = |:|
19 Incompressibility Parameter D1 0 Pa"-1 = [l
peii} Incompressibility Parameter 02 0 Pa~-1 LI &l
21 Incompressibility Parameter D3 0 Pa~-1 ;I ]
2 w Curve Fitting Fit Type: Yeoh 3rd Order LI

8.3.14
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;@ Return to Project Workbench

8.4
Workbench ~ Mechanical
Lagrange Lagrange MPC
Mechanical

8.5
8.5.1

ANSY'S Workbench <<QOutline” /3] Solution (A6}

W] scl. tion Information 8.5.1 ““Details of ‘Solution Information’~~

Solution Information

ution Informati

Force Convergence

Max DOF Increment
Line Search

Time

Newton—FRaphson Residuals a
Update Interwval 2.3 =
Displar Points All
[Fl|FE Connection WVisibility
Activate Visibility Tes

Time Increment

Displary

All FE Connectors

Draw Connections Attached To |ALL Nodes

Line Coler Connection Type
Visible on Results No
Line Thickness Single
Displar Type Lines
8.5.1
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Workbench Mechanical
FORCE CONVERGENCE VALUE

(Rfg#rd ) A, 4B 8.52 AT,

4 4 < ;g@

E-N

& LM gH ok

CRITERION

4]

LINE SEARCH PARAMETER =
FORCE CONVERGENCE VALUE =

FORCE CONVERGENCE VALUE
EQUIL ITER 1 COMPLETIED.
LINE SERRCH PARAMETER =
FORCE CONVERGENCE VALUE
EQUIL ITER 2 COMPLETED.
LINE SERRCH PARAMETER =
FCORCE CONVERGENCE VALUE
EQUIL ITER 3 COMPLETED.
LINE SERRCH PARAMETER =
FORCE CONVERGENCE VALUE

“., Graphi cé Worksheet

0.7056

138.6

>>> SOLUTION CONVERGED AFTER EQUILTBRIUM ITERRTION &

= 0.4307E+07 CRITERION=

NEW TRIANG MATRIX.
0.5091
= 0.5730E+07 CRITERION=

HEW TRIANG MATRIX.
0.3503
= 0.3276E+07 CRITERION=

HEW TRIANG MATRIX.
0.1145
= 0.2721E+07 CRITERION=

SCALED MAY DOF INC = -0.9107E-05 -

CRITERION= 194.7

<<< CONVERGED

«%% LOAD SIEP 3 SUBSTEFP 1 COMPLETED. COM ITER =
**% TIME = 2.20000 TIME INC = 0.200000
*%% RUTO STEF TIME: NEXT TIME INC = 0.20000 UNCHANGED

a806.7

SCALED MRX DOF INC = -0.
1289.
MRX DOF INC=
SCALED MAX DOF INC = Q0.
665.9
MRX DOF INC=
SCALED MAX DOF INC = -0.
484.9

94

MRX DOF INC= -0.9830

991

0.3767
1320

-1.231
1434

L

852

RTEE (D8R ats), EMbEad R S>> 4=

( M) #A,

Wl 8.5.3 Fr .,

Force Convergence X & I 4L 7 .
Force Criterion KX & AR £ 77 .
Bisection Occurred X & %t 4.
Substep Converged X & F .
Load Step Converged X & # 47 7.

2. Newton-Raphson &

Newton-Raphson

Information’””

«<<<” #ﬁti/a\g

““Details of ‘Solution

ceye>

4 4 <4 401
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Update Interwval

Worksheet

Force Convergence B

—a#—Force Convergence Force Criterion
— — - Bizection Occourred Subztep Converged

— — - Load 5tep Conwerged

:ﬁ Mhﬂ\.hﬁmw\r\hx
| |

| | W 1
£6.6
2 |
= 1.01e-2 | | |
1.82e5
i, 10, 20, 3. 40, 8O, A0, O, 80, 90, 100 110
O
ES- $o00000000000003003 0005000004 2000000000000 L ]
ol SR -5 a0, 4o, BD. 60, ., 8. 80, 100 110
Cumulative Iteration :I
., G—raphici Horksheet
853
8.5.2
Workbench
8.6
8.6.1 60SiMn 2.07x10'"'Pa
0.3 7.85g/cm’
““Static Structural”” ANSYS Workbench
B Analysis Systems E Static Structural ““Static Structural”” 8.6.2

402 > > »



Click here to add a3 new material

AZ2: Engineering Data

B
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8.6.2

““Static Structural””

-

1

2 Q Engineering Diata

ckur

v 4
E G Geometry ? .
4 ﬁ Madel 7 4
5 a Setup F .
6 Solution F .
7 @ Resulks =

Skatic Struckural

““Static Structural””

|Q Engineering Data +

Outline of Schematic A2: Engineering Data

60Si2Mn

Enter

Contents of Enginesring Data = | b

1
2 = Material

Source

Fatigue Data at
ZEro mean stress
comes from 1998

A .
3 Structural Steel = General_Materials. xml ASME EPV Code,
Section 8, Div 2,
Table 5-110.1
4 2% 605i2Mn 0
. Click here to add a new
material
8.6.3
<<Toolbox™” B Physical Properties E Density
Properties of Outline Row 4: 605i2Mn
208 Densty 7850 8.6.4
> o X
A B [ o} | E
1 Property Value Unit |
2 4 Density 7350 kam~-3 HoE
8.6.4
<< Toolbox *” B LinearElastic

| Isotropic Elastidty

8.6.5

4 4 « 403
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Properties of Cutline 1 B05i2 v o %
A B C D |E
1 Property Value Unit [ : ] l'p'J
2 T4 Density 7850 kam*~-3 I | [
3 = EI Isotropic Elasticity ]
4 Derive from Young's Modulus ... LI
5 Young's Modulus 2.07E+11 Pa ;I &
6 Poisson's Ratio 0.3 &
7 Bulk Modulus 1,725 +11 Pa [
8 Shear Modulus 7.9615E+10 Pa [
8.6.5

@ Return to Project |

““Static Structural”” |@ Geomety 2 ,
- S
D:\an15.01\work\ch08.06\nonliner.stp
““Static Structural”” @ Model < 4

€2 09 8.6.6 “<Outline”” @
8.6.7 ““Datails of “ nonliner ™~ |Structural Steel o] 2l

“nonliner”
Dutli n Graphics Properties -
latline | -
= [l Definition
Project
|é| _____ @ Model (A4) Suppreszed Ko
Eﬁ Geometry Stiffness Eehawior Flexible
b v 5] Coordinate System Default Cocrdinate. ..
v Coordinate Systems FReference Temperature |Bv Environment
/B Mesh o Material
=[] Static Structural (A5) Assignment 5081240
Vil Anlesils Settings Weonlinear Effects Yes -
- H Etsmlnti(asl}f'o i Thermal Strain Effects |Yes
e olution Information
- Bounding Box -
8.6.6 8.6.7
““Outline”” 8.6.8 ““Details
of ““Mesh>™~ Ml Fzlevance 100 m
&
Eelevance Cantar ~ 4 Update

8.6.9
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[l Defaults
Fhrzics Freference Mechanical
Relevance 100
[F|8izing
Use Advanced Size Function
Element Size Default
Initial Size Seed Actiwve Assembly
Smoothing Medium
Transition Fast
Span Angle Center Coarse
Minimum Edge Length 4.0 mm
Inflation
Patch Conforming Options
Advanced
Defeaturing
Statistics
8.6.8 ““Details of ‘Mesh’”” 8.6.9

<<Outline”” (=] Static Structural (A5)
8.6.10 ““Details of “ Fixed

Support ~”

_hoply | 8.6.12

Details of “Fixed Support”

[H| Scopea
Scoping Methed |Geometry Selection
Geometry 4 Faces
[g|Definition
Trpe Fized Support
Suppressed No

8.6.10 ““Details of “ Fixed Support ™~

A: Static Structural
Fixed Support

Time: 1. =

2014/1/5 17:57

. Fixed Support
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2[=] static Structural (A5) <<Environment””

““Outline™”

R =Y .. | 8.6.13 ““Details of= Force ™

Geometry &I

8.6.14
Component = . Z Component
-200 8.6.15
Details of “Fo
[g| Scope
Scoping Method Geometry Selection
Geometry 1 Edge
-7
'
'

[ Definition

Trpe Force

Define Br Components /

Coordinate System |Global Coordinate System /
% Component 0. N (ramped /
Y Component 0. N (ramped)

-200. N (ramped) 3
Suppresszed KNo

8.6.13 ““Details of “ Force ™~

8.6.14

h: Static Structural
Force

Time: 1. =

2014145 15:01

[l Force: z00. ¥

Components: 0., 0., -200. KW

video\chO8\reference\

““nonliner-r01.exe””

2 14 <<Outline” -/|i3] Solution (A6}
-y I — [y

€24 15 <<Outline”” -/[i3] Solution (A6}

€2 16 <<Outline” -/|i3] Solution (A6}

e o Strain b P Equi*.-':al-‘-_nt (won—Mizes)

'-} Solve

““Outline””

0.00041013 MPa 547.04 MPa

- M Equivalent Stress 8.6.16

406 > > »
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ko Static Structural

Equivalent Streszs

Type: Equivalent (von—Mises) Stress
Unit: MPa

Time: 1

2013-12-27 13:51

547.04 Hax

486, 26

425,48

3647

303,91

24313

182,35

12157

B0, 733
0.00041013 Hin

8.6.16
<<Qutline”” ﬁ Tokal Deformation 8.6.17
0 mm 35.243 mm

h: Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1

2013-12-27 13:54

35.243 Nax
31,327
ET.411
23495
19.579
15, 664
11. 748
T.8318
3.9159
0 Hin

8.6.17

<<Qutline” ‘,ﬁ Equivalent Elastic Strain 8.6.18

1.9813x10” mm/mm 0.0026431 mm/mm

A: Static Structural
Equivalent Elastic Strain

Type: Equiwalent Elastic Strain
Unit: mm/mm

Time: 1

20153-12-27 13:5%

0.0026431 Hax
0. 0023494
0. 0020555
0. 0017621
0. 0014654
0.0011747
0. 00035104
0. 000557356
0. 00029365
1.968153e—9 Rin

8.6.18

4 4 « 407
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1 ““Outline’? ./[Il Solution Information
“ Solution Information ™~ E‘
Force Conwvergence WOI'kShCCt 86 1 9

Worksheet

> > >

““Details of

Solution Output

Force Convergence

—#— Force Convergence Force Criterion
1. B9ets 4
E |
S 4. 150+ |
U 3.66+3 i
H 521 |
= |
8,39 ——
1 2 3. 4 5 5.
=
wy | ]
E "1 2 3. 4. . 6. 1
= Cumulative Iteration =l
, Graphici Torksheet
8.6.19
2 ““Details of “ Solution Information ™~ E
Solution Output Displacement Convergence WOI‘kSheet

8.6.20

heet

Displacement Convergence

i [1zplacement Convergence

Cumulative Iteration

“., Graphi ci Torksheet

8.6.20

408 > » p

’E Displacement Criterion
S
2,03e+3 4

- |

g |

gro.t o

o |

957 !

2o.ds0 T
A 1 2 3. 4 5 A.
=
o

1) [ ]
gl . 3. Y E. 8. |
=

|—1




9  ANSYS
9.1 —_—

Rz R :
ARANET B 911 Frw LREM G, LREMA TR RS AE T R4z, BYE
| MR ABEZ, @2 L3 —AhzadEld, Fee TG AR, Sl KA 200N, 547

HE . AABEHEL, BIEES I EBRZTHRAL A 10MPa, BAZERM4ZE. T @ik
B LS HTIEAR.

““Static Structural”” ANSYS Workbench Toolbox
B Analysis Systems E7 Static Structural ““Static Structural”” 9.1.2

w
W 7 Static Structural
2 @ Engingering Data " 4
3 Q Geometry 7.
4 ﬁ Madel 7 d
5 @. Setup 7.
& 'fE Solution 7 d
7 @ Resulks =
Skatic Structural
9.1.2 ““Static Structural””
o= . =
exd 02 ““Static Structural”” @ ceometry P,
Impott Geometry b el ﬁ_‘l Erowse, ., cc >3

D:\an15.01\work\ch09.01\bracket.stp
03 ““Static Structural””

4 4 4 409
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|l]]II Edit Geomekry... | DM '.; Generate

9.13 4 video\

ch09.01\reference\ ““bracket analysis-r01.exe””

Workbench ““Static Structural””
Properties ““Properties of Schematic A3
Geometry”” Import: Coordinate Systems
€2l 06 “*“Static Structural””
““Mechanical””
€2 07 ““Outline”” o ““Details of <Mesh ™~

B Elenent Size 30 -} Update

9.14
B Mesh Control = il M thod |
““Details of “ Automatic Method * —Method”” m

ApDlry I Hexr Dominant

410 » » »



444y @ % ANSYS s# o7 £ 154242 A

'./j lUpdate

9.1.5
<<Qutline” ?El Static Structural (AS5)
el C7Linirical Support ““Details of = Cylindrical Support ™~
9.1.6 _dplr |
k- Static Structural
Crlindrical Support
Time: 1. = ‘
2014-1-4 9:50
. Cylindrical Support: 0. mm
9.1.6
<<Qutline” ?El Static Structural (AS)
e ol Fixed Suppert ““Details of “ Fixed Support 2 ™~

Applry I

9.1.7
9.1.7

A: Static Structural et
Fixed Support
Time: 1. =

Z014-1-4 10:07

. Fixed Support

4 4 4 i1



ANSYS Workbench 15.0 ## o4t & i1, #trH4@E P P »

<<Qutline” ?[El Static Structural (A5)

- . ““Details of = Force ™~ 9.1.8

200
h: Statiec Structural
Force
Time: 1. = ‘
2014-1-4 9:52
[ Force: 200, ¥
Components: 0., 0.,
9.1.8
“<Outline™” /8] Solution (A6)
[l Stress 4 —) En:l_ui*.’:alr'-_nt (won—Mis
“<Outline™” & Solution (A6)

Sl Deformation b @d|

1 './5 Solwve

2 ““Qutline”” ﬁ Equivalent Stress 919
0.0045838MPa 13.689MPa

h: Static Structural

Equiwalent Stress

Type: Equivalent (vomMises) Stress
lTnit: MPa
Time: 1
2014-1-4 10:43

13. 689 Nax
12,169
10. B4
91277
76072
6. 0566
4. 5661
3. 456
1.5251
0.0045838 NMin

412 » > p
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3 <<Qutline>” ﬁ Tokal Deformation 91.10
0.06672mm
Ezad 15 File | wumppy S:af.'e Project. .. cc >3

SHEE bracket_analysis ﬂl

h: Static Structural
Total Deformation
Type: Total Deformation
Tnit: mm
Time: 1
2014-1-4 10:44

0.066T2 Nax
0. 055306

0. 051593

0. 04448

0. 037056

0. 029653

0. 02224

0. 014827

0. 0074133

0 Hin

9.1.10

9.2 —

2 FA kA

AERANRTE 9.2.1 Fra VAR LM, kIS A T Sih ks, 4tk A H 500rad/s,
HEZF LT AL A AZHBEHFR., B A RIEEMERB AR, TARAAART ER 46—
Ry IAT MY, ARIE RSN S, RAOIBGS - — 47047 (B 9.2.2). T @EAENBL,SHiEAR.

9.2.1 9.2.2
““Static Structural”” ANSYS Workbench TodlRig
El Analysis Systems E= Static Struckural <<Gtatic Structural”?

4 4 4 413
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Impoart Geometry k

D:\an15.01\work\ch09.02\fan_wheel.stp

““Static Structural®”

““Static Structural””

> > >

G Geomekry e d

—) ﬁ_’l Browse, .. << »>

|l]]]] Edit Geometry... |

'.(;,-: Generate

DM

““Details View™”

'./5 Generate

923

9.2.3

““Details View””

3= TZPlane

925

Eotate about X

Reverse Hormal,/Z-hzis

““Details View””

_-}' Generate

9.2.7

414 » > p

1 Tool=s » m

= TZFlane

924

1

[Fl|Details of Srametrrl

Ermmetry Srmmetrrl

Humber of Flanes |1

YZFlane
Full Fodel
A1l Bodies

Srmmetry Planel
Model Trpe

Target Bodies

1 9.2.4 ““Details View””

4 ““New Plane”” -
hoply Transform 1 [EMWE)
0

'-;‘ Generate 4

9.2.6

Faze Face

Transform 2 (EME)

Details ¥iew

[F|Details of Planed

Flane Flaned
Sketches ]
Trpe From Flane

Baze Flane TIFlane

Transform 1 (RME) Fotate about X
FD1, Value 1 O "

Transform 2 (RME)

Reverse Normal/Z—Azis

Transform 3 (RME) Hone
Feverze Hormal/Z-izi=? Ho
Flip X¥-Azes? Ho

Ezport Coordinate Sr=stem? |Yes

9.2.6 ““Details View”~

2 E — E}'mrn.:-_tr_r,-

7= Flaned

9.2.8
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Details of Srametry2

|

Symmetrr Srmmetry?

Humber of Flanes |1

Symmetrr Flanel |FPlaned

Model Trpe Full Model
Target Hodies A1l Bodies
9.2.7 2 9.2.8 ““Details View””

929 Creste | mp & “<Details
iew-

_-} Generate

a b
9.2.9
08 ““Static Structural””
““Mechanical””

09 “<Outline’” ““Details of < Mesh =™~

. Element ! e 10.0

9.2.10
10 <<Outline”” ?[El Static Structural {A5)
—p EHECI ““Details of © Fixed Support =~

ApDlry I

9.2.11

A: Static Structural
Fized Support

Time: 1. =
2014-1-4 14:52

)
y e
& AL
LA AT, .
s S L P AN . Fixed Support
et e
e

VAR Rt

9.2.10 9.2.11

4 4 4 415
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video\

ch09.02\reference\ ““fan_wheel analysis-r01.exe””
9212  “<Outline”” 7= Static Structural (A5)
—) Ei; Rotational Welocity << Details of

“ Rotational Velocity ™~
Component s . T Component 500

A: Static Structural
Rotational Welaocity
Time: 1. =

2014-1-4 14:50

[:] Rotational Welocity: 500, radfs
Rotation: 0., 500., 0. rad/s

Locatieon: 0., 0., 0. mm

9.2.12

“<Outline™” s Solution (A6)

—

“<Outline”” /83 Solution (A6)
Sl Deformation b @d |

Stressz P @U| Equivalent [(won—M

1 './5 Solwve

2 <<Outline”” ﬁ Equivalent Stress 92.13
0.19728 MPa 532.59 MPa

A: Static Structural
Equiwalent Stress

Type: Equiwalent (wonMizes) Stress
Init: MPa
Time: 1
2014-1-4 14:53

532.59 Hax
473 44

414,28

355.13

295,97

236. 82

177. 66

118.51

59. 352
0.19728 Min

9.2.13

416 » > »
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3 <<Qutline>” ﬁ Tokal Deformation 92.14
0.49931 mm
M —) S:af.'e Froject. .. cc >3

SHEE fan_wheel analysis ﬂl

h: Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1

2014-1-4 14:54

0.49931 Nax
0. 44353

0. 35835

0. 33268
02774
0.22192

0. 16644

0. 11096

0. 055479

0 Hin

9.2.14

9.3 —3D

2 R4 «

AEANZTE 9.3.1 Bty 3D RLEMoAT. 3D REMESRIRAFZFTIETFIL, o) 5. £,
HREFRBIMK S LS, ST LRAITEMOVAEERA 4Z, B 93.1 Fi=t) 3D £, FHIANATR
BB, AEEEHRZ-ARAETOHHET AR, K h 20000N. AR A @ F H A2
REMSITRAZ, AT EAFEREMOMSHER (K 932), KRBT LdfTemot. Taidik

1. g

e 01 “<Geometry”” ANSYS Workbench Toolbox

B Component Systems g Geometry “=Geometry™”

4 4 4 117
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9.3.2 3D
Y 2 “<Geometry”” @ Geometry P
|l]]II New Geometry... DM
gz 03 1 <= >3 XYPlane =] 3= HIFlane
“<New Sketch””  |£2 933 1

!

933 1

935 4

Details Yiew
Details of Sketchl

[F|Dimensions: &

Hi 3000 mm
Hz E00 mm
H4 1200 mm
HS 1200 mm
HE 2400 mm

I _240 mm

Edges: 13

9.3.4 ““Details View””

1 ““New Plane”” = 9.3.6 ““Details View™”

2 From Flane m
7= ¥IFlane ApDlT Transform 1 (EME)

Hotate about Edge

Tran=form 1 Azis 935

418 » » p



gzl 05

9.3.8

444y

W FDi, Value 1

2 cc

@ & ANSYS &

60

Details of Planed

Flane Planed

Sketches 1

Trpe From Flane

Baze Flane HTPlane

Transform 1 (RME) Fotate about Edee

Transform 1 Azis 2D Edge
FI1, Value 1 &0 7

Transform 2 (RHB) Hone

Feverse Mormal/Z-pzis? Ho

Flip XY¥-hAzes? Ha

Ezport Coordinate Srstem? |Ho

9.3.6 ““Details View””

>> IYFlane =

““New Sketch”” il

9.3.7

#) M £ IR 4R A A

'./; (renerate

7= Flaned

N
N

|

N

=
b

0o

=

939

Details ¥iew

[

Details of Sketch2

Dimensions: T

H2 2000 mm

He 2400 mm

HS 1800 mm

HE 1200 mm

HY E00 mm

Lyt 120 mm
Edges: 20

9.3.8  ““Details View”~

5

““New Plane””

- 9.3.10

4 4 4 419
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““Details View””

5= APl ame

Hotate about Edge

1 Azis

Tran=form

939

ArDly W FIL, Value 1

60

Detailzs View

Transform 1 (K

'.j (renerate

E|Details of Planed

Flane Flaned

Sketches 1

Trpe From Flane

Eaze Flane KYPlane

Transform 1 (R}EB:I Eotate about Edge

Transform 1 Azis 2D Edee
FO1, Value 1 ED "

Transform 2 (RME) Hone

Feversze Normalfz—kxis? Ho

Flip ¥¥-azes? Ho

Ezport Coordinate Srstem? |Ho

9.3.10
B
9.3.11

k4 X¥Flane

““New Sketch”” il

9.3.12

———

““Details View”~

« 7= FlaneS

3

9.3.11 3

Detailzs View

Details of Sketchd
[F|DMimensions: T

Hi 2000 mm

H4 2400 mm

H3 1200 mm

HE 1200 mm

HT E00 mm

LY 120 mm
Edge=: 19

9.3.12  “*Details View””

420 > > »
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93.13 Concept | iy LiI'LE:E-T From Sketches
ADDly I _-} Generate

Ctrl
9.3.13
9.3.14 video\
ch09.03\reference\ ““3D_beam_analysis-r01.exe””
9.3.14
““Outline””
By Line Gody 9.3.15 ““Details View””

)
CircularTubel BF Generate 93.16

[Fl|Details of Line Bodr

Fodr Line Eody
Faces 1]
Edgex T
Tertices 31

Crozs Section |CircularTubel

Offzet Trpe Centroid

9.3.15 ““Details View”~

4 4 4 421
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\3 ' == f S,
¥ \ = P A
H | g&l Al .
= 7 dier 1l =
jf' 7 iy T gl s
- ASER‘;; F o
9.3.16
2. RS
““Static Structural”” ANSYS Workbench TooEER
B Analysis Systems femd Static Structural
““Geometry”” ““Geometry””
““Geometry””
““Static Structural”” 9.3.17
““Static Structural””
““Mechanical””
'_', Geametry E Skatic Structural
2 |0 Geometry 4 2 @ Engineering Data  + 4
Geometry _\‘. 3 Wl Geometry v 4
4 @ Model [
5 a Setup F .
& Solution =
7 @ Results T .
Skatic Skructural
9.3.17 ““Static Structure””
““QOutline”” S ““Details of © Mesh ™~

100 Kelerance Center

9.3.18

422 > > »



444y @ F  ANSYS &4 o4 R4 4- 5 A

<<Outline”” ~9|=] static Structural (BS)
—p O ““Details of = Fixed Support =™~

93.19 4 Geometry Applzy I

9.3.19

. Fixed Suppert

9.3.19

1 << Outline*” ~9/=] static Structural (B5)
—p LN ““Details of © Force ™~

2 9.3.20 8 Geometry Apply I

9.3.20

3 Define by

Comporent =

W = Component -20000

9.3.21

[ Foree: 20000 W
Components; 0., 0., -20000 ¥

9.3.21
<<Outline”” ~|Z] Static Structural (B5)
—) ﬁd Standard Earth Grawity 9322 ““Detail of

“ Standard Earth Gravity ™~ 9.3.23

4 4 € 423
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Details dard Earth Grawity”
[=|Scope
Ceometrr |111 Fodies
[F|Definition
Coordinate System |Flobal Coordinate System
X Compoment 0. mmfs®  (ramped)
¥ Component o. mm,.'rsz (rampei
£ Compoment —9%06. 6 mm/s® [ramped)
Suppressed Ho

Direction

—E Direction

9.3.22 ““Details of © Standard Earth Gravity ™~

[]5tandard Earth Gravity: 9806.6 mn/s’
Component=: 0., 0., —9306.6 mm/=* __“..-“""“

9.3.23
<<Outline”” -/ Solution (B&)
Ll Eeam Tool 4 — |

““Qutline”” -\ 'Solution (B6)

—p Deformation ¥ —p ﬁd|

1 EESolve

2 ““Qutline” - M Tatal Deformation

9.3.24

9.2763 mm

B: Static Structural
Total Deformation

Type: Total Deformation
Init: mm

Time: 1

2014-1-4 17:49

92763 Hax
2456
2149
1542
1535
1228
L0921
0614
. 0307
0 Ein

- Lo m o

9.3.24

424 » » p
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<<Outline*>> = [ Beam Tool - /0 Direct Stress

ﬁ Minimum Combined Stress ﬁ Mazximumn Combined Stress

9.3.25

B: Static Structural
Direct Stress

Type: Direct Stress
Unit: MPa

Time: 1

2014-1-4 17:50

58.124 Nax . o
18.93 i -

—20. 284
-59. 458
-85, 652

—294.62 Hin

a Direct Stress
B: Static Structural
Minimum Combined Stress
Type: Minimum Combined Stress
Tnit: MPa
Time: 1
2014-1-4 17:51 .
49.954 Nax AL & .
4. 4569 ;
-41.04
—-86. 537
-132.03
-177.53
—-223.03
—268. 52
-3l4.02
—359.52 Nin
b Minimum Combined Stress
B: Static Structural
Maximum Combined Stress
Type: Maximum Combined Stress
Unit: MPa
Time: 1
2014-1-4 17:52

90632 Nax
53,023

15,414

22194
—59. G603
-97. 412
-135.02
17263
210,24
—24T.65 Hin

c Maximum Combined Stress

9.3.25

4 4 « 425
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File — S:af.'e Froject. .. << b

S 3D beam_analysis f&;#—(sjl
9.4 —
Rz RS -

ARLANET B 941 Frmtg KK EM O, KRKGEMR—AH G BERLEM, TR
BERF M AT 77 kst R AT AT, PP AR Y & (B 942), RExT+ @A GATLEM AT,
KRk i KE EHe, TANARZEBE AR, NHEBZLEHGKEER, KA 20MPa,
AHKRKAEZ LT R Iy B, TaEANBE T4,

9.4.1 9.4.2
“<Static Structural”” ANSYS Workbench Toolbox
Bl Analysis Systems Bz Static Struckural <<Static Structural®?
““Static Structural”” |® Geomety 2 |
- . -

D:\an15.01\work\ch09.04\tap.stp
DM c }’ Generate

€2 03 9.43 video\

ch09.04\reference\ ““tap_analysis-r01.exe””

ez 04 Surface Flip 944 ““Details

Apply I :}’ Generate

426 » > »
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[Fl|Details of Flipl

Surface Flip |Flipl

Eodies 1

9.4.4 ““Details View”~

7 ANSYS Workbench F 2t # @Azt £ 0%, 28 49 R 462 @mikeg—/~d (“iE
B R CRBE” ), IR EE SR G R @ EE Ry, 128 FE
A e VA R Em AR R

ANSY'S Workbench ““Static Structural®”
““Mechanical””
<<Outline”” i 9.4.5 “<Details of
- Mesh = W et evence| 0o EEET  CEEER
'./5 Update

9.4.6
Tetails of "Mesh”
[Fl|Defanlts
Fhr=icz Freference Mechanical
Eelevance 100
El| Sizine
Vse Advanced Size Function |On: Currature
Initial Size Seed Active Asszembly
Smoothing Medium
Span Angle Center Coarse
Curvature Hormal angle |Default (20.0 7 )
Kin Size Default (0. 198670 mm)
Kaz Face Size Default [0 993360 mm]
Growth Rate Default
Minimum Edee Length 0. 29660 mm
Inflation
Patch Conforming Options
ddwanced
Defeaturing
Statisties
9.4.5 ““Details of ‘Mesh’>” 9.4.6
<<Qutline” ?[El Static Structural (A5)
gl i Support 9.4.7 “<Details of = Fixed

Support ™~ 9.4.8 Beseiz _tonty |

949

4 4 4 427
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> > >

Details of “Fix Support”

]| Scope
Scoping Method [Geometrr Selection
Geometry 4 Edges

[H|{Definition
Trpe Fized Support
Suppressed Ho

9.4.7 ““Details of “ Fixed Support ™~ 9.4.8

““Environment

“ Pressure ™~

A: Static Structural
Fixed Support
Time: 1. =

Z014-1-4 15:27

. Fixed Support

949

<< Outline *” 7[—£| Static Structural (B5)

e = S ca .
hloads 7| . L[N Details of

94.11

]| Scope
Scoping Method |[Geometry Selection
Feometry 12 Faces
[E|Definition
Trpe Preszure
Define Er Wormal To
Magnitude [20. MPa C(ramped)
Supprezsed o
9.4.10 ““Details of “ Pressure ™~ 9.4.11

h: Static Structural
Pressure
Time: 1. =
2014-1-4 18:37

.Pressure: 20, MFa

9.4.12

428 > » »
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“<Outline”” e

quiwvalent [(won—Mises)

< Ouline™”
e S [:formation — @d|

1 i}’ Solve

2 <“<Outline””? ﬁ Equivalent Stress 94.13

4.9583 MPa 428.72MPa

A: Static Structural
Equiwalent Stress

Type. Equiwalent (won-Mises) Stress - Tep/Bettom — Layer O
Unit: MFa
Time: 1
2014-1-4 18:45

428. T2 Hax
381,64
334.55
287,47
240, 38
193.3
146 21
99. 128
52043
49563 Hin

9.4.13

3 <<Qutline” ﬁ Tokal Deformation 94.14
0.19649mm

AZ Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1

2014-1-4 15:46

. 19649 Nax
17466
15262
13099
10916
087325
065496
043664
021832

cc >3

4 4 4 429
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TG 00 tap_analysis grs |
9.5 —
Iz PRI -
AERANBT B 951 Fim ey AE RA MM, R RAD 0 HRENTM, FFELR
B MO I R BAT AT, R AAEARR P @ (B 9.52), RExtF @ERRATEMHH. RE
BRI (% 8 ) RAER, Ret LHPEH LI —NELH TOHFHEA, XA 2500N,

MR EZIATHE A THEL, B, ARG EEMbi § i ant, &
I CAD 3HFF S AT AR, 27 2B Il—&dE L6 P8 (At AP 3T @maEa, —
NI BT ARG P ), FEFHEATEAN, TRHERNB LTI,

9.5.2
““Static Structural”” ANSYS Workbench ToolEER
B Analysis Systems fd Static Structural ““Static Structural””
““Static Structural””
Import Geometry b el ﬁ] Erowse, .. cc >3
D:\an15.01\work\ch09.05\sheet_part.stp
““Static Structural””
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|{!]ﬂ Edit Geometry... | DM '.}' Generate

953 video\

ch09.05\reference\ ““sheet_part_analysis-r01.exe””

9.5.4 1 Teols| ey TR 9.5.5
““Details View”” Ctrl 9.5.6 Patch Edges

ApDly I '-j Generate 1

[Fl|Details of SurfPatchl
Surface Patch |SurfPatehl
Patch Edees 4

Fatch Method |Automatic

9.5.5 ““Details View””

5 957

9.5.6 9.5.7
Workbench ““Geometry””
@ todel & ““Mechanical””
€224 08 <<Qutline” ﬁ Geometry B adv_surf_analysis

9.5.8 ““Details of “adv_surf analysis ™~ | s

4 4 4 431
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Eraphics Froperties

| Definition

Suppressed Ho
Stiffness Behavior Flezible
Coordinate Srstem Tefanlt Coordinate Sr=tem

Eeference Temperature |Er Environment

2. mm
Thickness Mode Refresh on Update
Offset Type Middle
[l Material
Assignment Structural Steel
Wonlinear Effects Tes

Thermal Strain Effects |Yes

Boundine Box

Properties

ENEEE

Statisties

9.5.8 ““Details of ‘adv_surf analysis ™~

<<Qutline” A 95.9 “<Details of

= Mesh =~ [ociommec | 45 EEEY

dranced 5ize Func On: Prozimity and Curwrature Felevance Center

+ Update 9.5.10

Fl|Defaults
Phrzics Preference Mechanical
Kelerance 45
ElfSizine

Use Adranced Size Function [On: Frozimity and Currature

Statistics

EKelevance Center Fine
Initial Size Seed heotive Assembly
Smoothing Hedium
Span Angle Center Coarse
Curvature Hormal angle |Default (20.0 7 )
Frozimity Accuracy .3
Hum Cells Across Gap Default (3]
Min Size Defanlt (0.4350%0 mm)
Prozimity Min Size Defanlt (0435080 mm]
0,50 mm
Frowth Rate Default
Minimum Edee Length 8. 8392002 mm
Inflation
Patch Conforming Options
Addvanced
Defeaturine

9.5.9 ““Details of “Mesh ™~

432 > » »
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9.5.10
Selection01
1 “<Outline” | Model (A4) 9.5.11

2 9.5.12 ““Selection
Name~™”
Selection Hame
|Se|ection[]1
(8 Apply selected geometry
G Apply geometry items of same:
W size
I Type
" Location X
" Location ¥
" Location Z
- Apply To Corresponding Mesh Nodes
ak. I Cancel
9.5.12 “*Selection Name~~
; o Appl eometyry items of same: I7 i
3 Selection01 PPy & ¥ S

“<Outline”” Seleciond: 9.5.13

4 4 « 433
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““Details of ‘Selection01’”” Worksheet
Generate |

Tetails of "Selectiondl”

[=l| Scope
Sooping Method Morksheet
8 Edgesx

Definition

Statistics

Tolerance

9.5.13 ““Details of ‘Selection01’”>~

4 Czsrhics 9.5.14

SelectionOl
2014-1-5 9:35

Bl selectionnt

9.5.14 Selection01
Selection02 10 9.5.15
9.5.16 Selection02

SelectionlZ
2014-1-5 9:40

[l se1ectionnz

9.5.16 Selection02

434 > » p
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ch09.05\reference\
13

—> 2

““Outline””

9.5.17

'y

““sheet_part_analysis-r02.exe””

ANSYS &4 odr LItz 4 & A

(@v Fixed Support

““Details of “ Force ™”

9 5 18 Geometry
Component s . X Component 2500
Details of
| Scope
Scoping Method Feometry Selection
Geometry 1 Face
[Fl|Definition
Trpe Force
Define Er Component s
Coordinate Srstem |Flobal Coordinate Srstem
¥ Component 2500. W (ramped)
¥ Component 0. H (ramped)
Z Component 0. K (ramped)
Suppressed Ho
9.5.17 “*“Details of ‘Force’>”
k. Static Structuoral
Force
Time: 1. =
2014-1-5 10:31
[ Force: 25000 B
Components: 2500., 0.,
9.5.18
g .
el 14 ““Outline””

B —>

Stress ¥ —) Equi'.':al:-_nt

-//6| Solution (AE)

[rron—

““Outline”” 3| Selution (A6)
Sl Deformation b It |

gz 16

1 '-/5 Solve

2 <<Outline”” ﬁ Equivalent Stress 9.5.19

0.015152MPa 154.88MPa
3 <<QOutline”” ‘/ﬁ Tokal Deformation 9520
0.068332mm

4 4 « 435
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A: Static Structural

Equiwalent Stress

Type: Equiwalent (won—Mizez) Stresz — Top/Bottom - Layer 0
Init: MFPa
Time: 1
2014-1-5 10:37

15488 Nax
137. 68
120,47
103. 26
ah. 054
B3. G46
51,6836
34.431
17,223
0.015152 Hin

9.5.19
File | wupy S:af.'e Froject. .. cc 3
S sheet_part_analysis ﬂl

h: Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1

2014-1-5 10:38

0. 068332 Nax
0. 06074

0.053147
0. 045555
0. 037962
0. 03037

0. 022TTT
0.015185
0. 0075825
0 Hin

o

9.6 —

9.5.20

I R34

AERANBT B 9.6.1 FF 4N kLAt b a7, R KRB RBRAA EMT L. 2 F AT fots
AR AR, BA Tz, BEREGIENRR, ERAMER AR R ARRE S, TN
TSR ) AR AL B4, TR TR, BMENMK, B A4, EEXeTATL
HRKE T A ARAMGRARET, FMUEANE, CARRERIRT A S AEEG. Bk, LKL
TS AH SR B BT AR OR )R BTk, B4R R R SR A A AT R A ) 6
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R, FHEREOBREE CRLERBR) B A CRLTERES ).

B 9.6.1 Fr w494 ik Bk 4 45 £ 2 d A £ (shaft bush). #1% (bush_asm) A=t Zh4h (shaft)
0% (A 9.6.2) (HAbLMMT B4b), BT @B ER B A B GENIEHAERT T, X
A T AR SEL BN L, SN E AR ok B SR AR I AR A R EAE A SRR RN R, A
£l TR Akt K A5 AR AL 1 045 B A

TG BEM AT, 2 BH BN A R A de 1 R SMEZ A 09 1T B A B R B Fe it Bh4h 219 44 it A A
L, EMPIRT 09 “Gray Cast Iron” 91, HAWLEMAAG A 2 BN, T &R
BESHTILAE,

shaft_bush

bush_asm

9.6.1 9.6.2
““Static Structural”” ANSYS Workbench ToolEER
B Analysis Systems f Static Structural ““Static Structural””
Gl 02 ““Static Structural”” | @ engireeringpata
ﬁ Engineering Data Sources
€2 03 video\
ch09.06\reference\ ““contact_analysis-r01.exe””
€z 04 ““Static Structural””
Import Geometry ¢ el ﬁ] Erowse, .. cc >3
D:\an15.01\work\ch09.06\bush_asm.stp
05 ““Mechanical”” ““Static Structural””
““Mechanical””
€2 06 ““Outline”” ol
9.6.3 ““Details of < Shaft =™~ ol
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Graphics Properties

| efinition

Suppressed Ne
Stiffness Behavior Flexible
Coordinate System Default Coordinate System

Feference Temperature |By Environment

| Material

Gray Cast Iron 3

Nonlinear Effects Yes

Thermal Strain Effects |Yes

Bounding Box

Properties
Statistics

9.6.3 ““Details of © Shaft ™~

1 ““Outline >~ Connections 96.4

““ANSYS Workbench””

065 o -
. 0.125

]| Scope
Scoping Methed Geometry Selectiocn
Contact 1 Face
Target 1 Face

Contact Bodies
Target Bodies

) Trpe Fough
J Filter: Name -
- Scope Mode Automatic
B Project Behavior Frogram Controlled
Bl (& Model (A4) :
T ﬁ Geometry Suppressed No
%, Coordinate Systems El|ddvanced
'[% Connections Formulaticn Program Controlled
E| ----- Contacts Detection Methed Frogram Controlled
u y
[ tact Region Interface Treatment Add Offset, No Ramping

(‘i,‘ Contact Region 2

0. 125 =mm
Normal Stiffness Program Controlled
Update Stiffness Frogram Controlled

P

Stabilization Damping Factor |0.

Solution (A8)

_;m solution Information Pinball Regicn Frogram Controlled
Time Step Controls Neone
Connections 965 “- i
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1 ““Qutline”” nnections

[=|Scope

Scoping Method Geometry Selection
Contact 1 Face
Target 1 Face

Centact Beodies
Target Bodies

[ Definition

Trpe Fough
Scope Mode Manual
Behawior Program Contrelled
Suppressed No

[H|Adwvanced
Formulation Program Contrelled
Detection Method Program Contreolled
Interface Treatment Add Offset, Ne Famping

t 0.125 mm
Normal Stiffness Program Contrelled
Update Stiffness Program Contreolled

Stabilization Damping Factor (0.

Pinball Regiocn Program Controlled
Time Step Controls None
966 <- >3

2 9.6.7

0.125

9.6.8

<<Outline™” 9.6.9 “<Details

100 EEE

10.0 ““Mesh™”

4 4 4 439



ANSYS Workbench 15.0 ## o4t & i1, #trH4@E P P »

Details of “M

| Defaults
Phrsics Preference Mechanical
Felevance 100
| Sizing

Use Advanced Size Functicon

Relevance Center

Defeaturing

Initial Size Seed Active Assembly

Smoothing Medium

Transition Fast

Span Angle Center Coarse

Minimum Edge Length 25. 1330 mm
Inflation
Patch Conforming Options %.\‘-.%
Advanced "ﬁﬁﬁﬁ‘

Statistics

9.6.9 ““Details of “Mesh“”” 9.6.10

m...ME-'Sh Control -«

““Details of “ Contact Sizing ™ — Contact Sizing”~

Rough - zhaft To shaft bush Element Size

5.0
2 “<Mesh”” m‘h{esh Control =

ontact Sizing

““Details of = Contact Sizing ™ Contact Sizing”~ Comitast Hoglam

Eonded - shaft_bush To bush_asm

Element Size 5.0

3 “<Mesh””  pdats | 9.6.12

Details of “Contact Sizing” - Contact Sizing B

]| Scope

Contact Region |Rough — shaft To shaft_bush
[E| Definition

i

Suppressed Ne "‘lﬁs
- - Lt
Element Size %g;ﬁs‘%m?
- S
5. mm qhm
9.6.11 ““Details of “ Contact Sizing ¥ — Contact Sizing”” 9.6.12
=Y 11 <<Outline”” ?[El Static Structural (A5)

9.6.13 ““Details of “ Fixed

Support =~ 9.6.14

440 > > »
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ApDly | 9.6.14

h: Static Structural
Fixed Support
Time: 1. =

2014/1/5 11:58

Details of “Fixed Support”

5 .
B Scape .leed Support

Scoping Method | Gecmetry Selecticon

Geometry 1 Face

[-]| Definition

Trpe Fized Support
Suppressed Mo
9.6.13 ““Details of ““Fixed Support””~ 9.6.14

““Outline”” 1, Fixed Support

—) J 9.6.15 ““Details of “Moment ™~
9.6.16 _tonly |
M Component 1000

[-l| Scope
Scoping Methed Geometry Selection
Geometry 1 Face

[ Definition k. Statie Structural

Trpe Moment Moment

Define Br Components Time: 1. =

Coordinate System |Global Coordinate Srstenm 20144145 13:03
% Component 0. N-mm (ramped}

. Moment: 1000, H - mm

. N-mm (ramped) 3
- - Components; 0., 1000., 0. H -
\ramped}
Suppressed Ne
Eehavior Deformsble
Advanced
9.6.15 ““Details of ‘Moment’”~ 9.6.16

“<Outline”” /6 Solution (A6)
ress P En:l_ui*.’:alr'-_nt
“<Outline™” & Solution (A6)
L gl [eformation —) @d |
bush_asm ““Outline”” /53| Solution (A6)
Ll Gires quivalent

9.6.17 ““Details of < Equivalent Stess 2 ™~ eEngiy

Apply I

Inzert ¥

4 4 4 41
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[-| Seope
Scoping Method Geometry Selection
Geocmetry 1 Body
[Fl| Definition
Type Equivalent (ven—Mises) Stress
By Time
Display Time Last
Calculate Time History (Yes
Identifier
Suppressed Ko

Integration Point Kesults

Results

ENCEE]

Information

9.6.17 ““Details of ‘Equivalent Stress 2°””

shaft 15 shaft
shaft_bush 15 shaft_bush

1 -} Solve
2 ““Outline”” ./ Equivalent Stress 9.6.18
0.0042632 MPa 1388.3 MPa

h: Static Structural
Equivalent Stress

Type: Equivalent (won—Miszes) Stress
lnit: MPa
Time: 1

2014/1/5 13:22

1383.3 Nax
1229, 6

1075.9

22 23

ThI. 52

614,82

481,12

307,41

153.71
0.0042632 Hin

9.6.18
3 “« Outline zz Jﬁ Total Deformation 96 1 9
0.17996 mm
4 bush_asm <<Outline”” - M Equivalent Stress 2
9.6.20 bush_asm 19.818MPa 1388.3 MPa
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h: Static Structural
Total Deformation

Type: Total Deformation
Tnit: mm

Time: 1

2014/1/5 13:23

. 17996 Hax
. 15996

L 15947

L 11aar

. 0agaTT

. 072981

. 059956

. 039931

. 019935

Hin

0
1}
i}
1}
i}
0
1}
0
1}
0

9.6.19

h: Static Structural

Equiwalent Stress 2

Type: Equiwalent (won—Mizes) Stress
Init: MPa

Time: 1

2014/1/5 13:24

1383.3 Bax
1231.8
1080. 3
924, 83
TTT. 33
B25. 83
474,32
32282
171,32
19.818 Hin

9.6.20 bush asm

5 shaft_bash <<Qutline”” - M Equivalent Stress 3
9.6.21 shaft bush 0.00422632MPa
601.88 MPa

A: Static Structural

Equiwalent Stress 3

Type: Equivalent (von-Mizes) Stress
Unit: MFa

Time: 1

2014/1/5 13:25

601.68 Max
535.01

4B3. 13

401, 26

334,35

ZBT.5

200, 63

133. 75

66, 879
0.0042632 Hin

9.6.21 shaft bush
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6 shaft <<Qutline”” - M@ Equivalent Stress 4 9.6.22
shaft 17.534MPa 899.51MPa

A: Static Structural
Equiwalent Stress 4
Type: Equiwalent (won—Mizes) Stress

Init: MFPa F -
Time: 1
2014/1/5 13:25

699.51 Hax
g01.51
703,51
603,51
507,52
409, 52
311,52
213.53
115.53
17.534 Rin

9.6.22 shaft

File| g (]

IS ()

contact_analysis

9.7 —
IR -

AERAALRTE 9.7.1 Fra e it & £ M oA, REERaAt T 2R TEEA%iER
shey g ik, Rl 972 i, ZE2HTHEZ (top_flange). #ME (ela_tube) Fr/k ik
2 (down_flange) ZAM (HEACLMMT B10). F QBB E 40 AR RN, T vAk A b3t AR 547 7
HRIATHAT, 32D BAUARA 4 9.7.3 TR,

BT, TRAEH R Z UL N A, ST QR FEESN
bR AR E R, A A A, BRI R 2B, T 223
—ANREAEH AR, AAHEH Smm, EXAFAT, sHREEEBEAGHATIERE S, T 8Lk
NRBHESATILAL,

top_flange

ela_tube

/downiﬂange
9.7.1 9.7.2
444 » » p
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1. REEXBER

“<Static Structural”” ANSYS Workbench
B Analysis Systems [z Skatic Skruckural <<Static Structural””’ 9.7.4

2 Q Engineering Data " 4

l: 3 @ Geometry 7 d
: 4 @ Model 2,
s | @ setup =

3} l‘.’ﬁ Solution = 4

7 @ Results 7 d

Skatic Structural
9.7.3 2D 9.7.4 ““Static Structural””

T S—

Import GEometry ¢ sl ﬁj Browse, .. cec >3

D:\an15.01\work\ch09.07\nonliner analysis.stp
€2 03 “Static Structural””
|ﬁ]:i] Edit Geometry... DM './: Generate

EZ2-1 04 975 1 Taols — E-:}mm:-_tr}' 976

“*Details View*” 3 HFLane

'.j Generate 1

i

[F|Details of Srmmetrrl
Srmmetry Srmmetryl
Humber of Planes 1
Srmmetry Flanel XYFlane
Model Trpe Full Model
Target Bodies All Bodies
9.7.5 1 9.7.6  ““Details View””

9.7.7 2 Tools | mump DR ““Details View””

v = TZFlane '-/: Generate

4 4 4 445
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2
Taols » Fr-‘g-‘gze
9.7.8

A o AL B b 2 R — AN EFAK, fE 3 AT I B A AR X AT Lk A S BT L
ik, TN, dmR@me, 242 ADHFAAK “SFHFR—AIUTR”,

9.7.9b Create | mup [@)

“Details View” Selaction Trpe

Geocmetry 9793 3 Apply I
Thickness (3=0) 0 -} Generate

9.7.10

9.7.9

[H|Details of Thinl
Thin/Surface Thinl
Selection Trpe Facesz to Eeep
Geometry 3 Faces
Direction Inward
FD1, Thickness (»=0) o mm
FD2, Face Offset (»=0) 0 mm

9.7.10 ““Details View””

AT AR AL AT o, IR B s Tt AT 4 69 XY F@d, £+ Y
$h A aedthh, TN A GHATE AT ARG AT,

446 » > »
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ch09.07\reference\

(=3
©

““Mechanical””

10

ch09.07\reference\

b

1

Delate

12

1

““Outline”

9.7.1

““Outline””

““nonliner_analysis-r01.exe””

““Static Structural””

““nonliner_analysis-r02.exe””
““Outline””

““ANSYS Workbench”~

=, A8 Connections B Contacts

9.7.11

Outline o

JFilter: Name -

Project
B Model (A4)
,/% Geometry
v+, Coordinate Systems

- ./@ Connections

= Contacts

‘/:I,,\ Contact Region

“ s B, Contact Region 2

/f% Mesh

#-- 1 Named Selections

-+[=] Static Structural (A5)
‘/r':\ Analysis Settings

= Solution (A6)
iz #] Solution Information

9.7.11 ““Outline””

2 LINK RING DOWN FLANGE

Bonded — LINE RTNG To DOTH_FLANGE

20144179 9:24

[ Eonded - LINE RING To DOWN_FLANGE

fa
—
L
9.7.12
I - B, Contact Region

444y @ % ANSYS s# o7 £ 154242 A

video\

video\

9.7.13
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9.7.15

9.7.14

9.7.16

448 » » p

Bl

Scope

Scoping Method Feometry Selection
Contact 2 Edges

Target 1 Edge

Contact Bodies

Definition

Trpe Bonded

Seope Mode Harmal

Eehawior Program Controlled
Supprezzed Ho

ddwanced

Formulation

Frogram Controlled

Detection Method

Program Controlled

Hormal Stiffness

Program Controlled

Update Stiffness

Frogram Controlled

Pinball Region

Program Controlled

9.713 “

LINK_RING

9.7.14

9.7.15

TOP_FLANGE

Frictionless — LTHE RTHG To TOF_FLARGE

2014/1/9 9:29

[ Frictionless ~ LINE_RTHG To TOP_FLANGE

9.7.16

[\
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1 ==Outline”” Wi Connections| LN Contact Region 2 97.17

H|Scope
Secoping Method Feometry Selection
Contact 2 Edges
Target 1 Edge

Contact Fodies
Target FBodies

EiDefinition

Trpe Frictiomless
Scope Mode Harmal
Eehavior Frogram Controlled
Suppressed Ho
| hdwanced

Formulation Program Controlled
Detection Method Program Controlled
Interface Treatment add O0ffset, Ho Ramping

Offset 0. mm
Wormal Stiffness Frogram Controlled
Update Stiffness Program Controlled
Stabilization Damping Factor |0,
FPinball Eegion Program Controlled
Time Step Controls Hone

9.7.17 = 77

2 9.7.18

9.7.19

“ Mesh ™~

4 4 4 449



ANSYS Workbench 15.0 &4 o472 & i1, # M54 &

[E|Defaults

Phrzics Preference

Mechanical

Felevance

100

Bl sizine

On: Curvature

Vze Adwanced Size Function

Fine

Initial Size Seed

Active Aszembly

Smoothing

Medium

Span Angle Center

Coarze

Curvature Mormal Angle

Default (30,0 7

Min Size

Default (1. 05070 mm)

Maxz Face fize

Default (5 25340 mm)

> > >

9.7.21

video\

““nonliner_analysis-r03.exe””

Crowth Rate Default
Minimum Edee Length 2.0 mm
Inflation
Patch Conforming Options
Addvanced
Defeaturing
Statistics
9.7.20 ““Details of “Mesh ™~
€2 16
ch09.07\reference\
€ 17 ““Qutline™”

—
“ Displacement ™~

Apply I

Date”” X
0 1~2s

Ei?,| Displacement

9.7.23

9.7.24

0

—5~0mm

[-| Seope
Scoping Method Feometry Selection
Feometry 1 Face
[Fl|Definition
Trpe Di=zplacement
Define Er Components
Coordinate Srztem Flobal Coordinate Sy=stem
W Component 0. mm (ramped)

Tabular Data 3
Supprezzed Ho

[=|Tabular Data

Independent Variable |Time

9.7.22

450 > > p

““Details of © Displacement ™~

Y

(=] Static Structural (A5)

9.7.22 ““Detail of
TOP_FLANGE
0
““Graph”~ ““Tabular
0~1s

2~3s —5s~0mm

9.7.23
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., Hessage& Graph

9.7.24 ““Graph””

AR B RO ASE B A RETRIE 2 A X @A, REY 578 L
HAEH, BIMTAE 26 FHERE .

€2 18 <<Outline™” 2(=] Static Structural (A5)
e gl Fixed Support 9.7.25 “<Detail of = Fixed
Supports ™~ 9.7.26 DOWN FLANGE FEEmatny

o1y | 9.7.26

h: Static Structural
Fixed Support

Tetails of “Fixed Support” Time: 3. ¢
=l| Scope 2014/17/9 10:05

Scoping Method Feometry Selection

. Fixed Support

Feometry 1 Face

| Definition

’
Trpe Fized Support
Suppressed Hao

9.7.25 ““Detail of © Fixed Supports ™~ 9.7.26

c<Outline™ @ Saitan 45)
—-p T — s

c<Outline™ p—
—p [EEE '

1
2 ““QOutline”” - M Equivalent Stress 9727
0 MPa 18.438 MPa
3 ““QOutline”” - M Equivalent Elastic Strain 9728
0 mm/mm 9.2218x10 mm/mm

<4 4 < 451
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kI Static Structural

Equiwalent Stress

Type: Equiwvalent (von-Mizes) Stress

Tnit:
Time:

MFa
3

2014-1-8 19:11

18. 438 Nax

16. 339
14.34

12. 292
10. 243
§.1945
6. 1459
4.0973
2. 0486
0 Hin

X ___

9.7.27

h: Static Structural
Equivalent Elastic Strain
Type: Equiwalent Elastic Strain

Unit: mmimm
Time: 3

2014-1-6 19:12

9.2218e—5 Hax

19725
L 1TESe S
14795
L1E3ZeD
09865
07395
204935
1. 02465
0 Hin

g
T
&
]
4
3

452 > p p

9.7.28

<<Qutline”” /8] Solution (A6)

““Details of “ Solution Information ™~

lution Information”

Details of

[E|50lution Information

Solution Output Force Conwergence -

Hewton—Raphzon FKesiduals ]
Update Interwal 2.9 5
Display Points A1l

[F]|FE Conmection ¥isibilitr

Actiwate Visibility Yas
Displar #l11 FE Commectors
Draw Connections Attached To [All Hodes

Line Color Commection Trpe

Tizible on Results Ho
Line Thicknezs Single
Displar Trpe Lines

9.7.29 ““Details of “ Solution Information ™~

> > >

Solution Information

Solution Information




444y 9 F  ANSYS &4 o4 R4 4- 5 A

[ 7
Force Convergence B
——p— Force Convergence Force Criterion
— — - Load Step Converged
0. 82e+T T
2.82e+h |
—
=
e ~
Y | ~—
R 2,33 |
=]
=
&. B0 | |
1.92e-5 ¥ |
1. 2 4 il g 10 1z 14. 15 15 20 23
—_
2
3. 4 s & & & & & & o 4
(5] 4‘
B0. _]
;‘ 1. 2 4 & 1 10 1z 14. 16 18 20 23
Cumulative Iteration ||
. Graphics. Worksheet

9.7.30
TOP FLANGE -
video\ch09.07\reference\ ““nonliner_analysis-r04.exe””
TOP_FLANGE -
1 << Outline *~ Solution (A6)
gl | User Defined Result 9.7.31 ““Details of © User of Defined
Result ™~
2 <<Outline”” User Defined Result
b abs UY 9.7.32
Details of “User Defined R
= St:or.:e — - . Outline o
f-ap_nz Methed -::ea:etrr Selection Project
Gecmetry 1 Face B @ Model (A4)
[Fl| Definition
Trpe User Defined Result /= Coordinate Systems
Expression = abs(UY) J% Connections
Input Unit Svstem Metric {mm, kg, N, =, =V, mi} J% Mesh

@1 Named Selections
/=] static Structural (A5)
4 Analysis Settings

Output Unit Displacement -

By Time

Display Time Last .
- AL, Displacement
Coordinate Svstem Global Coordinate Svstem ﬁ Fixed Support
rod
Calculate Time History |Yes =] ..7 Solution (AG)
Identifier @ Solution Information
Suppreszed ¥o /B Equivalent Stress

M8 Equivalent Elastic Strain
Results ;@ﬁ abs(FY)

Information 0 ?@ﬁ abs (L)

Integration Point Results

9.7.31 ““Details of © User of Defined Result ™~ 9.7.32

4 4 « 453



ANSYS Workbench 15.0 ## a4 g Ni1. b H@E P P P

3 Geometrr

4

abs

&3iA X abs (UY) A ¥ %7 TOP_FLANGE 32 Y 7 %) L 6g451A.

:} Solwve

TSP EREE, —RBERXGATHATRE, KRBT REATE LS.

€2 26 FY UY
1 Chart ““New Chart and Table”” ““Details of“ Chart ™~

““Outline””

3 video\ch09.07\reference\

““nonliner_analysis-r05.exe””
4 ““Graph”~ Fy UY
9.7.33

n

j Time [=] |[w [E] abs(FY) Max) [H] | v _abs 7] Max) [mn]

5. 8513845 1|1 L. 1.2223=-008 i)
= 2 |2 2. 2. 85134005 5.
= 5 |3 3. 2. 1311-006 ]
©  1.6etb -
g
5 E0000
= 1. 220306 : . |

0. 1. 2. 3. 4. A
Deflection [mm]

. Graph |Messages 4 »

9733 FY UY

KT E, B 9733 Fmtg h—atbZiti k2 E—5M4A A%, A=
FAREGI X R, BT AR LM A R —F R %, LA T EAALE

MEH,

454 > » »



<44y 9 F  ANSYS b4 541 £ 1tk A & A
File| mp (ol

SHEE nonliner_analysis i )
29 104 sy 2
2. BEEBARMBLER, NEEMEEAELME
gy . | Eiatie Stuchra
€2 o1 Workbench ““Static Structural”” SISHESHLeE
-3 Dupiicate ““Static Structural””
9.7.34
- hd B
2 @ Engineering Data " il @ Engineering Data " 4
3 i) Geometry v o4 3 i) Geometry v a4
4| @@ model v 4§ Model v
5 @ setup v 4 5 @ setup 7 4
6 | §E Solution v o4 6 Solution 7 4
7 @ Results v 4 T @ Results 7 4
Static Structural Copy of StaticStructural
9.7.34
Ak . I 1)
eail 02 ““Copy of Static Structural”” [@ engreeringoaa v
W@ Structural Steel 9.7.35 ““Toolbox”
Multilinear Isotropic Hardenin
(& P g 9.7.36
1
Physical Froperties
Linear Elastic -
Fropertie Structural Steel * 0 x
Experimental Stress Strain Data
- A B c D|E
Hyperelastic
— Property Value Unit A m
B Plasticity )
TE] Bilinear Isotropic Hardening 2 E‘ Density 7850 kgm~-3 ;I (][]
T : = Isotropic Secant Coeffident of
[ Multilinear Isotropic Hardening 3 Thermal Expansion [l
TE] Bilinear Kinematic Hardening - —
E Multilinear Kinematic Hardening & nﬁ—l Isotropic Elastity O
El Chaboche Kinematic Hardening 12 ?E Multilinear Isotropic Hardening &= Tabular &
E Anand Viscoplastidty 13 (]EI Alternating Stress Mean Stress [E= Tabular ]
Creep 17 4 strain-Life Parameters ]
Life 25 T8 Tensile Yield Strenath 2,5E+08 Pa EFE|mE
Strength 2 4 Compressive Yield Strength 2.5E+08 Pa | =]
Gasket 27 T Tensile Ultmate Strength 4.6E+08 Pa || ==
Viscoelastic 28 % Compressive Ulimate Strength 0 Pa ;I [
9.7.35 9.7.36
=y .
eaid 03 9.7.37 Strain

Stress 9.7.38 & Refresh Project (@ Return to Project

4 4 « 455



ANSYS Workbench 15.0 ## a4 g Ni1. b H@E P P P

Workbench

PR ERIRE, B RA AR, B F451E A MPa.

A B C
i Temperature (C) .= 1 Plastic Strain {m m~-1) = Stress (MPa) h
2 20 2 0 240
3 = 0.001 253
4 0.002 264
5 0.003 2689
] 0.004 270
7 0,005 270.5
=
9.7.37
Chart of Properties Row 12: Multilinear Isotropic Hardening > o X
270
265
H
E 260
W 25%
o
=
w250
245
240 4
Q 0.001 0.002 0.002 0.004 0.005
Plastic Strain [m m™-1]

9.7.38

““Copy of Static Structural”~ ““Mechanical””

1 video\ch09.07\reference\

““nonliner_analysis-r06.exe””

2 “*Graph** FY UY
9.7.39
3 ““QOutline”” - M Equivalent Stress
9.7.40

456 » » p



4«44y @ % ANSYS s# o7 £ 154242 A

B Y Tabular Dat: n
2. 97T Steps | Time [s] [[v _[B] abs(FY) (Mex) [H] | [vw _sbs Q) Max) [nmd
5. 4806+ 1 (1 1. 1.2223-006 0.
2 |z 1.1 24788 0.5
— 3 |2 1.2 33731 1.
= d.eHd R 1. 2525 52277 1.2625
— 5 |2 1.305 53541 1.525
o et B |2 1.3338 54616 1.9188
o [ 1. 4625 54872 2.3125
B 2ZeH B |2 1.5806 54886 2. 9031
= o 9 |2 1.7578 54403 3. 7891
: 10 |2 2. 53290 5.
9. 115e-T 11 |3 22 3069, 5 4,
0. 1. 2. 3 4. & 12 |3 2.27 3.85-003 3.85
13 |3 2.34 3. 4605 -003 3.3
Deflection [mml 14 |3 2. 445 2. 88Te-003 2. 775
15 |3 2. 6025 2.0479e-003 1. 9875
16 |3 2.8388 8. 2346-004 0. 80625
* Messages. Graph 17 _[3 3. 9. 1185.-007 .

9739 FY UY

B: Copy of Static Structural
Equiwalent Stress

Type: Equivalent [von-Mises] Stress
Unit: MPa
Time: 3
2014/1/9 11:38

176 12 Bax
158. 33

138, 54
118.75

93. 958

T8, 166
59.375 K
39,583

19. 792

0 Hin

oal

4

Q‘

I

9.7.40

4 ““Outline”? - M Equivalent Elastic Strain
9.7.41 ““Graph”~
9.7.42

B: Copy of Static Structural
Equiwalent Elastic Strain

Type: Equiwvalent Elastie Strain
Unit: mm/mm

Time: 3

2014/1/9 11:38

0.00089111 Bax o
0007821 L]

0. '
]
: —

|

0. 000B9309 . A S

0. 00053407 b ' — !

0. 0043506 e S > '

D I ! '

0. 00033805 ' : ! ,

1 1 il 1

0. 00023704 -4 N 4 |

0.00019802 ' & !

990125 o
0 Nin

9.7.41

4 4 d 457



ANSYS Workbench 15.0 ## o4t & i1, #trH4@E P P »

E— :
Jﬂnimation bli”ﬁ il | .;) 10 Frames Time [s] | [v Minimum [mmfmm] | [ Meximom [mmimm]

1|1 . 4.3935.-015

3. g |11 . 1. 4855 e-003

—1.0404e—73 3 |12 . 1.9494e-003

E 4 | 1.2525 . 1. 4651 e-003

- 1.28e-3 5 |1.305 . 1.5465e-003
E T Be—i B | 13535 . 1. BB3e003

— T | 1.50189 . 1. T905e-003
0. & | 18791 0. 1.517e-003

1] 0.8 1.6 3 9 1. 8563 0. 1.5594 003

1 |z 0. 1.5&TTe-003

[s] 1 |zz 0. 9. ZR3Te-004

12 |24 0. 9. 0T04=-004

Lt [ 213 | 13 |26 0. 9. (7T04=-004

14 |29 0. 9. 0705 =-004

“ Messages. Graph 15 | 3. 0. 9. 0705 &—004

9.7.42 Equivalent Elastic Strain

BT MR @ 09T K3t s RATE A, Toh AR I| B EF 69t
7L,

& o7 il |

458 P p p



EEENREF
Fakeyizd
R G F b, F T bk prAE h iR 69 B 5 |
HA—HH AT CAD. CAPP. PDM. CAM #= CAE FAR K Re95RIz, ALK E S K
I ERGHEHIINBLEE, R, BNOIEBERFEG IS, wRELAFTADZ
Ja s AEFHERNAEI, XA LB ARER, HTAAESRIKA.
RR\ 4 ZoRi

APHHEFHAEF SR Z “EHFETILRRT” 98T XA, BTHAE 6 RA
TR 6 7 KRS AP TTAER IR L5,
E-mail: zhanygjames@163.com guanphei@163.com.
E-mail

F & : {ANSYS Workbench 15.0 ST HRENT. #5158 ) ( BB EREIE )
1. iEHAATH

W MR Rk B4 0
k. B A5 AR W, 7% FAL:
L E= SN /17 E-mail:

2. HREREARORE (TABFESR):

Om % O O4&
O &4 O th paAt o i O+ &
O #4E (shirFR) 58 DORZERE. Tz A K O3 @3 &,
O % T AT B AR & o H A 4 O Ak

3. BT AP 69 BARR AL

O4R4F O—#& O 1~ HF

4. TIANARPE ST LFKFP:

OfR4F O—#% O I~ HF

5. MK AR P e X HE:

OfR4F O—#% O T~ HF

6. 1IAA ANSYS Hptifsk 7 @ 69 W XA LA A E 2697

7. HAbREE CAD/CAM/CAE 7 64 B 5 Z 15 P& 2097

8. IAARMEE B EMEF X, NELFFFH @EAIEE ZHt6?

T T HHEKNTIAZH 1017 £, w-F T b TEHE K5t Fofh (40)
BR % 100036 BEZ W5 (010) 88254460 A (010) 88254397

kBT A F b QQ B 273433049 kAT A FhF 5] Fa B R A,



	扉页
	版权页
	前言
	本书导读
	目录
	第1章
ANSYS Workbench 基础
	1.1 有限元CAE 设计优势
	1.2 ANSYS Workbench 概述
	1.3 ANSYS Workbench 15.0 新功能概述
	1.4 ANSYS Workbench 安装
	1.5 启动ANSYS Workbench
	1.6 ANSYS Workbench 用户界面
	1.7 ANSYS Workbench 项目列表操作
	1.7.1 新建项目列表
	1.7.2 项目列表基本操作

	1.8 ANSYS Workbench 结构分析流程
	1.9 ANSYS Workbench 文件基本操作与管理
	1.9.1 文件基本操作
	1.9.2 文件管理

	1.10 Mechanical APDL 简介
	1.11 Workbench 与CAD 软件系统集成设置

	第2章
ANSYS Workbench 基本操作
	2.1 概述
	2.2 设计数据管理
	2.2.1 设计数据管理界面
	2.2.2 定义新材料
	2.2.3 材料数据库管理器
	2.2.4 定义新材料库

	2.3 设计参数设置
	2.3.1 概述
	2.3.2 参数设置操作

	2.4 几何属性
	2.4.1 导入几何体
	2.4.2 几何体属性

	2.5 单位系统
	2.5.1 设置单位系统
	2.5.2 新建单位系统

	2.6 选择工具
	2.6.1 一般选择工具
	2.6.2 命名选择工具

	2.7 坐标系
	2.8 求解选项
	2.9 求解与后处理结果
	2.10 结果后处理工具
	2.10.1 结果工具栏
	2.10.2 剖截面

	2.11 分析报告
	2.11.1 创建结果图解报告
	2.11.2 创建分析报告


	第3章
几 何 建 模
	3.1 Design Modeler 几何建模基础
	3.1.1 Design Modeler 建模平台
	3.1.2 Design Modeler 鼠标操作

	3.2 二维草图绘制
	3.2.1 草图平面
	3.2.2 进入与退出草图绘制模式
	3.2.3 草绘设置
	3.2.4 草图的绘制
	3.2.5 草图修改
	3.2.6 草图尺寸标注
	3.2.7 草图约束

	3.3 三维实体建模
	3.3.1 基本体素建模
	3.3.2 拉伸
	3.3.3 特征操作与编辑
	3.3.4 旋转
	3.3.5 圆角
	3.3.6 倒斜角
	3.3.7 抽壳/曲面
	3.3.8 扫描
	3.3.9 混合

	3.4 三维实体操作
	3.4.1 冻结与解冻
	3.4.2 布尔操作
	3.4.3 体操作
	3.4.4 阵列
	3.4.5 分割
	3.4.6 对称
	3.4.7 填充
	3.4.8 包围

	3.5 几何体的简化与修复
	3.5.1 删除面
	3.5.2 延伸曲面
	3.5.3 修补曲面
	3.5.4 合并曲面
	3.5.5 提取中面
	3.5.6 接合
	3.5.7 几何体修复

	3.6 分析工具
	3.7 概念建模
	3.7.1 创建线体
	3.7.2 创建面体
	3.7.3 横截面

	3.8 ANSYS Workbench 几何建模实际应用一
	3.9 ANSYS Workbench 几何建模实际应用二
	3.10 ANSYS Workbench 几何建模实际应用三
	3.11 ANSYS Workbench 几何建模实际应用四
	3.12 ANSYS Workbench 几何建模实际应用五
	3.13 ANSYS Workbench 几何建模实际应用六

	第4章
网 格 划 分
	4.1 ANSYS Workbench15.0 网格划分基础
	4.1.1 概述
	4.1.2 网格类型
	4.1.3 ANSYS 网格划分平台
	4.1.4 ANSYS Workbench 网格划分界面
	4.1.5 网格划分方法
	4.1.6 ANSYS Workbench 网格划分流程

	4.2 全局网格控制
	4.2.1 概述
	4.2.2 划分网格
	4.2.3 全局网格参数设置
	4.2.4 全局网格参数设置实际应用

	4.3 局部网格控制
	4.3.1 概述
	4.3.2 方法控制
	4.3.3 尺寸控制
	4.3.4 接触尺寸控制
	4.3.5 加密控制
	4.3.6 面映射控制
	4.3.7 匹配控制
	4.3.8 简化控制
	4.3.9 分层网格控制

	4.4 虚拟拓扑
	4.4.1 概述
	4.4.2 虚拟拓扑基本操作
	4.4.3 虚拟拓扑在网格划分中的应用

	4.5 网格检查
	4.6 ANSYS Workbench 网格划分实际应用一
	4.7 ANSYS Workbench 网格划分实际应用二
	4.8 ANSYS Workbench 网格划分实际应用三
	4.9 ANSYS Workbench 网格划分实际应用四

	第5章
载 荷 定 义
	5.1 惯性载荷
	5.1.1 加速度
	5.1.2 重力加速度
	5.1.3 旋转速度

	5.2 结构载荷
	5.2.1 力
	5.2.2 压力
	5.2.3 远程载荷
	5.2.4 轴承载荷
	5.2.5 螺栓载荷
	5.2.6 力矩


	第6章
约 束 定 义
	6.1 支撑约束
	6.1.1 固定约束
	6.1.2 强迫位移
	6.1.3 远程位移
	6.1.4 无摩擦约束
	6.1.5 仅压缩约束
	6.1.6 圆柱面约束
	6.1.7 简支约束
	6.1.8 固定旋转
	6.1.9 弹性支撑

	6.2 条件关系
	6.2.1 耦合
	6.2.2 约束方程


	第7章
线性静力结构分析
	7.1 线性静力结构分析基础
	7.2 线性静力结构分析流程
	7.3 杆系与梁系结构分析
	7.3.1 概述
	7.3.2 杆系与梁系结构分析一般流程

	7.4 薄壳结构分析
	7.4.1 概述
	7.4.2 薄壳结构分析一般流程

	7.5 平面问题分析
	7.5.1 概述
	7.5.2 平面应力问题
	7.5.3 平面应变问题
	7.5.4 轴对称问题

	7.6 接触分析
	7.6.1 概述
	7.6.2 接触类型
	7.6.3 接触定义
	7.6.4 壳接触分析
	7.6.5 网格连接

	7.7 曲面接触分析实际应用

	第8章
非线性结构分析
	8.1 非线性分析基础
	8.2 几何非线性
	8.2.1 网格控制
	8.2.2 大变形

	8.3 材料非线性
	8.3.1 塑性材料
	8.3.2 超弹性材料

	8.4 接触非线性
	8.5 非线性诊断
	8.5.1 非线性收敛诊断
	8.5.2 非线性诊断总结

	8.6 非线性结构分析流程

	第9章
ANSYS 结构分析实际综合应用
	9.1 结构分析实际综合应用一——支架结构分析
	9.2 结构分析实际综合应用二——飞轮结构分析
	9.3 结构分析实际综合应用三——3D 梁结构分析
	9.4 结构分析实际综合应用四——水龙头结构分析
	9.5 结构分析实际综合应用五——汽车钣金件结构分析
	9.6 结构分析实际综合应用六——锥形涨套结构分析
	9.7 结构分析实际综合应用七——结构非线性分析实例



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005B57FA4E8E201C51FA7247201D005D0020005B57FA4E8E201C51FA7247201D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF5F20>
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.500000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


