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Part I Foundation of Mechatronics

Lesson1l Whatis “Mechatronics”?

“Mechatronics” is a term coined by the Japanese to describe the integration of mechanical
and electronic engineering. The concept may seem to be anything but new, since we can look
around us and see a myriad of products that utilize both mechanical and electronic disciplines.
Mechatronics, however, specially refers to a multi-disciplinary, integrated approach to product
and manufacturing system design. It represents the next generation of machines, robots, and
smart mechanisms necessary for carrying out work in a variety of environments-primarily,
factory automation, office automation, and home automation as shown in Fig. 1-1.

| FACTORY AUTOMATION

| OFFICE AUTOMATION MECHATRONICS

| HOME AUTOMATION

VVV

By both implication and application, mechatronics represents a new level of integration for
advanced manufacturing technology and processes. The intent is to force a multidisciplinary
approach to these systems as well as to reemphasize the role of process understanding and control.

This mechatronics approach is currently speeding up the already-rapid Japanese process for
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transforming ideas into products.

New Words and Phrases

1. mechatronics [mekoa'troniks] n. HLE—A&fL

2. coin [koin] vt. filli&

3. integration [ inti'greifn] n. ®E; —ik

4. mechanical [ma'keenikl] a. MBI Hlbk

5. electronic [i lek 'tronik] a. HTH

6. myriad ['miriod] n. o, WR¥E: a ZFM, %
AR

7. utilize ['ju:tolaiz] vt. FIA; fA

8. discipline[ ' disoplin] n. 4 FE

9. smart [sma:t] a. HEHIR): BER

10. primarily [prai'merali] ad. HEHL, FEH

11. implication [ impli'keifn] n &% B4R

12. intent [in tent] n. Hi, BEHE

13. multidisciplinary [ maltidisa'plineri] a. ZFEH; BIESFEEEY

Phrases and Expressions

1. mechanical and electronic engineering MLH T2
2. look around VU™ ME, #HTiHE
3. amyriad of THH], S SFER
4. refer to Z%; 8l EH T WA
5. carry out AT AT TERL
6. as well as , X
7. transform...into... {WRRRRIRE 232! ALEREE
Notes

1. mechatronics: % #.id] & —AN & A, BIH mechanical fHT 25543 F1 electronic )5
e N L =¥ W Ll A

2. The concept may seem to be anything but new, since we can look around us and see a
myriad of products that utilize both mechanical and electronic disciplines.

FAVABYE, FTLAER], ToER U T 2R = 5, BreL (FL— &) X
AR — AT

(1) to be anything but new A~ ZHr FH4 .

(2) that utilize both mechanical and electronic disciplines & products ] & i .

Exercises

What is “Mechatronics”?
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© Expand Knowledge The Essence of “Mechatronics”

From the very beginnings of recorded time, mechanical systems have found their way into
every aspect of our society. Our simplest mechanisms, such as gears, pulleys, springs and wheels,
have provided the basis for our tools. Our electronics technology, is completely twentieth-century,
all of it created within the past 75 years.

Until now, electronics were included to enhance mechanical systems performance, but the
emphasis remained on the mechanical products. There had never been any master plan on how
the integration would be done. In the past, it had been done on a case-by-case basis.More
recently, however, because of the over-whelming advances in the world of electronics and its
capability to physically simplify mechanical configurations, the technical community began to
reassess the marriage between these two electronic appendages.

First came the starter motor, and then the generator, each making the original products a
better than it was before. Then came solid-state electronics, and suddenly the mechanical marvel
became an electro-mechanical marvel.Today’s machine is controlled by microprocessors, built
buy robots, and fault-analyzed by a computer connected to its “external interface connector”.
Automotive mechanical engineers are no longer the masters of their creations.

The process that describes the evolution of the automobile is somewhat typical of other
products in our society. Electronics has repeatedly improved the performance of mechanical
systems, but that innovation has been more by serendipity than by design. And that is the essence
of mechatronics—the preplanned application of, and the efficient integration of, mechanical and
electronics technology to create optimum products.
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» » » Lesson 2 Couplings, Keys, Shafts and Springs

Couplings are used to connect two shafts. For example, a coupling is used to join the shaft
of an electric motor to the line shaft of a machine or a hydraulic turbine to an electric generator,
or for practical reasons, is used to sectionalize a long shaft, and so on. Couplings used for such
typical applications are called permanent couplings because their connections would only be
broken for repairs and/or general maintenance. Those applications which require the shafts to
periodically disengage are called clutches. Permanent couplings are classified into two groups:
flexible couplings and rigid couplings.

Keys are used to prevent relative motion between a shaft and machine elements such as
gears, pulleys, sprockets, cams, levers, flywheels, impellers, and so on. There are numerous
kinds of keys (some of which have been standardized) for various design requirements. The keys
most frequently used are the square key, the tapered key, and the woodruff key.

A shaft is a rotating or stationary member, usually of circular cross section, having mounted
upon it such element as gears, pulleys, flywheels, cranks, sprockets, and other power-transmission
elements. Shafts may be subjected to bending, tension, compression, or torsional loads, acting
singly or in combination with one another. When they are combined, one may expect to find both
static and fatigue strength to be important design consideration, since a single shaft may be
subjected to static stresses, completely reversed stresses, and repeated stresses, all acting at the
same time. The word “shaft” covers numerous variations, such as axles and spindles. An axle is a
shaft, either stationary or rotating, not subjected to a torsion load. A short rotating shaft is often
called a spindle.

Mechanical springs are used in machines to exert force, to provide flexibility, and to store
or to absorb energy. In general, springs may be classified as either wire springs or flat springs,
although there are variations within these divisions. Wire springs include helical springs of round,
square, or special-section wire and are made to resist tensile, compressive or torsional loads.
Under flat springs are included the cantilever and elliptical types, the Clockwork power springs
and the flat spring washers, usually called Belleville spring

Words and Phrases

1. coupling [kaplin] n. BREhER:

2. sectionalize ['sekfonslaiz] vt. 7B oA

3. permanent ['pa:monont] a. KA R 1HER
4. disengage [.disin'geids] vt. BT, s fEb

&
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5. clutch [Klat[] n B

6. flexible ['fleksabl] a. B

7. key [ki:] n. g B

8. pulley ['puli] n. Barke

9. sprocket ['sprokit] n. e

10. cam [kaem] n. e

11. lever [lizva(n)] n. ALAF

12. flywheel ['flaiwi:I] n. ki

13. impeller [im'pela] n. Mg, ¥y
Phrases and Expressions

1. rigid coupling RlRERIFREHES

2. tapered key R CHERZ R

3. woodruff key 5]

4. power-transmission-element L3650 1 i) FAF

5. fatigue strength 9 57 9k B

6. cantilever-spring BEX GRE)

7. elliptical type spring L RBIAES

8. Belleville springs W AR (DL

9. hydraulic turbine IKI33&E~ L
Notes

1. Couplings used for such typical applications are called permanent couplings because
their connections would only be broken for repairs and/or general maintenance.

I S T A I 2% e 5 RS R AE B BBl — R AEAB I A B TT, MOPRAE [ 7 15k

used for such typical applications & i 23 73 ia] i 5 5 B 2 1%, &4 14 couplings.

permanent couplings /& F:1% couplings HI%M 215

because their connections would only be broken for repairs and/or general maintenance 7&
JEEPR 15 o

2. Shafts may be subjected to bending, tension, compression, or torsional loads, acting
singly or in combination with one another.

BRI CLAZ B . R R B B, AR BB RE T DO R, AL R
HH.

be subjected to ... HE AL %, H%. K%,

acting singly or in combination with one another > EL7E 7317 F21EAE £ 78 Ui BH , Il singly
A7 %2 3E in combination with one another ¥J1EARIE, BHEELLES> 17 acting, = LI —H]
T A FH B LA BL.45 & T R ER .
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Exercises

1. What are coupling used?

2. What is the function of the key?

3. Give the example of the keys most frequently used?
4. What is the function of mechanical spring?

5. Which several categories can springs be divided into?
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/* Expand Knowledge Stress and Strain

When a load is applied to a material, a balancing force is set up within the material, and this
internally acting force is termed a stress. The types of stress normally considered are tensile
stress, compressive stress and shear stress. When a material is in a state of stress, its dimensions
will be changed. The tensile stress will cause an extension of the length of the material, while the
compressive stress will shorten the length. Tensile stress and compressive stress are termed
direct stress. The dimensional change caused by stress is termed strain.

In elastic behavior, the strain developed in a material is subjected to a stress, is fully
recovered immediately when the stress is removed. Some materials show elastic properties up to
quite high levels of stress while others possess little, if any, elasticity. In 1678, Hooke enunciated
his law, stating that the strain developed is directly proportional to the stress producing it. This
law holds, at least within certain limits, for most materials.

Fig. 2-1 is a Force-extension curve for a metal stressed in tension. The first portion of the
curve, OA, shows that the length of the specimen increases in direct proportion to the applied
load, hence strain will be proportional to stress. Hooke’s law does not hold beyond point A.
Behavior within the region OA will be elastic. Beyond point A the extension of the material
ceases to be wholly elastic and some permanent strain is developed. The elastic permanent strain
is termed plastic strain. Point A is known as the elastic limit.

A
B ——
ol
g 4 /
| A
5/ /
/

J’/ -

0 -

¢ Extension of length

Fig. 2-1 Force-extension curve for a metal
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» » » Lesson 3 Annealing and Normalizing of Plain
Carbon Steels

Process Annealing Cold-worked low-carbon steels (in the form of strip, sheet, wire) are
heated, in an insert atmosphere, to 550~600°C, i.e. to below the lower critical temperature, so
that the process is also known as “subcritical annealing”.The subsequent cooling rate is not
important, but contact of the steel with air should be avoided in order to prevent oxidation.
Process annealing is cheaper than full annealing because the latter is carried out at a higher
temperature, namely above the upper critical temperature.

Full annealing Full annealing is the treatment given to produce the softest possible
condition in hypoeutectoid steels; the resulting microstructure is completely refined, with
accompanying high ductility. It involves heating the steel to about 30°C above the upper critical
temperature and then cooling slowly (e.g.in the furnace).

Full annealing is often used to produce softening and grain refinement in hot-worked
hypoeutectoid steels and in steel castings. The soaking time depends on the section thickness (e.g.
every 25 mm per hour of workpieces thickness) and the treatment temperature varies with the
carbon content as show in Tab. 3-1.

Tab. 3-1 The treatment temperation & the carbon content

Carbon % 0.1 0.2 0.3 0.5 0.7 0.8
Temperature C 900 860 830 810 780 770

Normalizing Normalizing is carried out on low and medium carbon steels (i.e.material
containing less than about 0.6% carbon). The process is applied to achieve the best combination
of mechanical properties when it is undesirable for the material to be in the softest possible
condition (i.e. fully annealed). The treatment involves heating the steel to about 30°C above its
upper critical temperature (i.e.the same temperature as for full annealing) but followed by
cooling in still air. The more rapid cooling (as compared with full annealing) produces a finer
pearlite and smaller ferrite grain size, resulting in a slightly harder and stronger material.
However, the properties actually obtained in a normalized steel will vary with the section
thickness; large normalized sections may show properties similar to those of a fully annealed
steel of smaller section.

New words

1. anneal [o'ni:1] vt. 1Bk

008
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2. inert [i'no:t] a. TR
3. contact ['kontaekt] n.&v. (ffi) Hfl
4. atmosphere ['&tmosfis] n. KA (E) 5 A AR
5. critical ['kritikol] a. JoEtER, RBEEMER, R RUAM
6. undesirable ['andi'zaiorabl] a. ANETREN
7. subsequent ['sabsikwant] a. BEEI, JERM
8. microstructure ['maikrou'straktfs] n. UL
9. refine [ri‘fain] v. 4tk S RSk
10. pearlite ['pa:lait] n. Bofk
11. ferrite ['ferait] n. BREE
Phrases and Expressions
1. process annealing T lER K
2. subcritical annealing NATESEPS
3. hype-eutectoid WAL (), LA
4. depend on W EE

Notes

1. Process Annealing Cold-worked low-carbon steels (in the form of strip, sheet, wire)
are heated, in an inert atmosphere, to 550~600°C, i.e. to below the lower critical temperature, so
that the process annealing is also known as “subcritical annealing”.

TFp B KAEE PR T, B2 A BOE RIRBRAN Gy e, AR R D Tn#i#) 550~
600°C, 2l S A LLR, DR T A) B Ak SO “AE I SR B2 DL R IR K 7.

Exercises

1. Why is process annealing also known as “subcritical annealing”?
2. Why is process annealing cheaper than full annealing?

3. Describe the process of full annealing.

4. Describe the process of normalizing.
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Expand Knowledge Hardening and Tempering of
Plain Carbon Steels

Steels with less than 0.3% carbon can not be effectively hardened, while the maximum
hardness is obtained at about 0.8% carbon. Beyond about 0.8% carbon there is an increasing
tendency to retain some austenite in the quenched structure, and this austenite offsets any
possible increase due to a harder martensite, so that the net hardness remain more or less the
same.

Quench hardening the quench hardening of hypoeutectoid steels involves heating to
30~50°C above the upper critical temperature, holding at this temperature (about 20 minutes
per cm thickness), followed by quenching in water. Hypereutectoid steels, however, are not
treated according to the above rules. If a hypereutectoid steel was quenched from above its Acs
temperature, then the free cementite present would precipitate at the austenite grain boundaries
and thus embrittle the steel. The first step in dealing with these steels is to ensure, by means of
hot work (e.g.forging), that the free cementite is dispersed throughout the structure as small
particles. The steel is then hardened by heating to about 30°C above the lower critical
temperature, holding and then quenching. This treatment results in a microstructure of spheroidal
particles of cementite dispersed in a matrix of martensite.

Tempering Hardened steels may be tempered by heating them within the temperature
range 200~700°C. This treatment will remove internal stress set up during quenching, remove
some, or all, of the hardness, and increase the toughness of the material.
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» b » Lesson 4 Soldering and Brazing

There are a number of methods of joining metal articles together, depending on the type of
metal and the strength of the joint which is required.

Soldering gives a satisfactory joint for light articles of steel, copper or brass, but the
strength of soldered joint is rather less than a joint which is brazed, riveted or welded. These
methods of joining metal are normally adopted for strong permanent joint. Soldering is the
process of joining two metals by a third metal to be applied in the molten state. Solder consists
of tin and lead, while bismuth and cadmium are often included to lower the melting point. One
of the most important operations in soldering is that of cleaning surfaces to be joined, this may
be done by some acid cleaner. Although the oxides are removed by the cleaning operation, a new
oxide coating forms immediately after cleaning, thus preventing the solder to unite with the
surface of the metal. Flux is used to remove and prevent oxidation of the metal surface to be
soldered, allowing the solder to flow freely and unite with the metal. Zinc chloride is the best
flux to use for soldering most ferrous and nonferrous metals, and for soldering aluminum,
stearine or vaseline is to be used as fluxes.

The soldering copper is a piece of copper attached to a steel rod having a handle. Soldering
coppers are made in different lengths, forms and weights. The quality of soldering depends to
a great degree on the form and size of the soldering copper. Two parts may be perfectly soldered
only when the surfaces to be joined have absorbed enough heat to keep solder melted for some
time.

In some cases it may be necessary to connect metal surfaces by means of a hard spelter
solder which fuses at high temperature. This kind of soldering is called brazing.

New words
1. solder ['soldo] n. JREk
2. spelter ['spelts] n. BEERIREL BEAAR R
3. braze [breiz] vt HRE; BEET AR
4. brazing ['breizin] n. HE; REERE
5. join [d3oin] vt EE, 4G
6. joint [dzoint] n. 48 Ak
7. bismuth ['bizmo6] n. &%
8. cadmium ['kaedmiom] n.
9. flux [flaks] n. BhiEF, AR
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10. stearine ['stiori:n] n. His AR
11. vaseline ['vasali:n] n. LAk

Phrases and Expressions

1. acid cleaner FRVER

2. oxide coating AR

3. zinc chloride A

4. soldering copper (KPR

5. spelter solder fif R
Notes

1. One of the most important operations on soldering is that of cleaning the surface to be
joint, this may be done by some acid cleaner.

RN REE T — 2% R B RN RERIE R T, X — LF8EnT MR
PedtAT .

) that FAEAR, fX3R operation.

to be joined A E SN E T, B4 the surface. PEAFE “ 7 Z IR LI 5%
K7,

2. Two parts may be perfectly soldered only when the surfaces to be jointed have absorbed
enough heat to keep solder melted for some time.

WAAER SR ERBUE S I, JERHE — BN (8] (R FFSRICIRS 5, A RERE W 370 45 242

to keep solder melted &4~ i€ 3, to keep #7 A 5 iF solder DA FiHAME melted, AT A4
FEAERHR RHE RIIRES -

Exercises

Write T if the sentence is true and F if false.

1. Welding produces joining of metals by heating them to suitable temperature, with or
without application of pressure or by the application of pressure alone and with or without the
use of filler metal. ( )

2. Brazing produces joints stronger than those made by soldering. ( )

3. Soldering is the process of joining two metals by a third metal to be applied on the solid
state. ( )

4. Soldering and brazing processes differ from welding in the sense that there is no direct
melting of the base metals being jointed. ( )

5. Perhaps, the most important commonly used of all the welding processes is the arc
welding. ( )
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Expand Knowledge Adhesives

Adhesive bonding of metal parts is a rapidly growing field that influences the design of
products of nearly all kinds. The advantages of adhesive are many: No holes (which weaken the
part) are required, as with screws and rivets. No temperatures high enough to produce warping
and residual stresses are involved, as with welding. When the joint is loaded, stress are spread
over a large area, with only minor stress concentration at the edges of contact. This often permits
the use of thinner members, resulting in a weight saving. Adhesive bonding permits smooth,
unbroken exterior surfaces for good appearance, easier finishing, and reduced fluid friction (in
applications involving a flowing liquid or gas, as all airplane wing or helicopter rotor blade).
Almost any solid materials, can be bonded with a suitable adhesive. When bonding dissimilar
metals, the adhesive layer can provide effective insulation against galvanic currents. Flexibility
of the adhesive material can be made to adapt differential thermal expansion of the bonded
members. This flexibility also aids in absorbing impact loads. Furthermore, adhesive bonds can
provide damping to reduce vibration and sound transmission.

On the negative side, adhesives are more temperature-sensitive than mechanical fasteners.
Most adhesives currently in common use are limited to the -129°C to 260°C. Adhesives vary
greatly in temperature response, and this must always be considered when selecting all adhesive
for a specific application. Inspection, disassembly, and repair of adhesive joints may not be
practical. Also, long-term durability for some adhesives is questionable.
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» » » Lesson 5 Sand Casting

The first stage in the production of sand castings must be the design and manufacture of a
suitable pattern. Casting patterns are generally made from hard wood, and the pattern has to be
made larger than the finished casting size to allow for the shrinkage that takes place during
solidification and cooling.

Sand moulds for the production of castings are made in a moulding box. The mould is made
in two or more parts in order that the pattern may be removed. With a two-part mould, the upper
half of the moulding box is known as the cope, and the lower half is termed the drag. The drag
half of the mould box is placed on a flat firm board and the drag half of the pattern placed in
position. Facing sand is sprinkled over the pattern and then the mould box is filled with
moulding sand. The sand is rammed firmly around the pattern. When ramming of the sand is
complete, excess sand is removed to leave a smooth surface flush with the edges of the moulding
box. The completed drag is turned over and the upper, or cope portion of the moulding box is
positioned over it. The cope half of the pattern is placed in position, correct alignment being
ensured by means of small dowel pins. A thin coating of dry parting sand is sprinkled into the
mould at this stage. This is to prevent the cope and drag sticking together when the cope half is
moulded. The cope is now filled with moulding sand and this is rammed firmly into shape in the
same manner as in the making of the drag. After the ramming of sand in the cope is completed
and excess sand has been removed from the top surface, the two halves of the moulding box can
be carefully separated. The patterns can be carefully removed from both cope and drag. The
mould is reassembled by placing the cope upon the drag and it is then ready for use. Liquid
metal can be poured smoothly into the mould via the feeder.

When the metal that has been poured into a sand mould has fully solidified, the mould is
broken and the casting can be removed.

New Words

1. casting ['ka:stin] n. % i

2. stage [steids] n. i IR

3. pattern [paton] n. BEAL BEEL BIR
4. shrinkage ['[rinkids] n. Wi 4esk

5. solidification [salidifi'keifn] n. &R AL

6. mould [mould] n. A, A, AR
7. cope [koup] n. F4H
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8. drag [draeg]

9. sprinkle ['sprinkl]

10. ram [reem]

11. flush [fla[]

12. alignment [o'lainmant]
13. dowel ['daual]

14. pin [pin]

15. feeder [fi:do]

16. reassemble [.ri:o'sembl]
17. via ['vaio]

Phrases and Expressions

n. N4 v HE,

n.& v. i, M3

vt i 5 n. f#BFF; TER 95
a. 7P ad. P vt fEFEF
n. XHEs B R
n. EALEH, 8957
n. &, %

n. 5 ﬁ**%%

vt ERTAA, EOERE
prep. &k, &

1. be poured into BN, EA
2. allow for FEE; AT
3. facing sand [HIfb

4. moulding box Ei]

5. parting sand Paity

Notes

1. Casting patterns are generally made from hard wood, and the pattern has to be made
larger than the finished casting size to allow for the shrinkage that takes place during
solidification and cooling.

PG ARIE T TR is, =5 RSB AT AE e S v 20 FE A A USC i, AR AR RS
LR — L,

(1) BAF) 72 and B 5 IR AS 2- A0 AL R 51 A

(2) to allow for ... and cooling 7& H lAR1E, &S = A4r4), Hr that 51 F 1€ & A
HJ1&i shrinkage.

2. After the ramming of sand in the cope is completed and excess sand has been removed
from the top surface, the two halves of the moulding box can be carefully separated.

BRI SRR, BRETH 2 RO, RGN T EAEA T A .

(1) M after the % from the top surface A2 IRIE M A, &4 G H I 4] .

(2) IRTE A EHIFTASFEZ ) 2 K

3. When the metal that has been poured into a sand mould has fully solidified, the mould is
broken and the casting can be removed.

LR B K 58 4z Bkl 2 J, AT STRBRD Y B 0

(1) When the ... fully solidified & Ri% M A& £ ). Hrr, that has ... sand mould /2 &
HMA], 21 metal.

(2) JEIHI) A A)H and FEEP AN FES 3 A 4 R
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Exercises
1. What is the first stage in the production of sand castings?
2. Why must casting patterns be made larger than the finished casting size?
3. Why is the mould made in two or more parts?
4. Describe the process in the production of a sand mould.
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ﬁ)__:.;:;:; Expand Knowledge Forging

There are two kinds of forging process, impact forging and press forging. In the former, the
load is applied by impact, and deformation takes place over very short time. Press forging,
involves the gradual build up of pressure to cause the metal to yield. The time of application is
relatively long. Over 90% of forging processes are hot.

Impact forging  Impact forging can be further subdivided into two main types:

(1) Smith forging Smith forging is undoubtedly the oldest type of forging, but it is now
relatively uncommon. The impact force for deformation is applied manually by the blacksmith
by means of a hammer. The piece of metal is heated in a forge and when at the proper
temperature is placed on an anvil. While being hammered the metal is held with suitable tongs.
The easiest metals to forge are the low and medium carbon steels and most smith forgings are
made of these metals. The high carbon and alloy steels are more difficult to forge and require
great care. Most non-ferrous metals can be successfully forged.

(2) Drop forging Drop forging is the modern equivalent of smith forging where the
limited force of the blacksmith has been replaced by the mechanical or steam hammer. The
process can be carried out by open forging where the hammer is replaced by a tup and the metal
is manipulated manually on an anvil. The quality of the products depends very much on the skill
of the forger. Closed-die drop forging is widely used and the tups and anvils are replaced by dies.
Fig. 5-1 illustrates the principle of an impact forge.

L]

- !

Fig. 5-1 Impact forge

Press forging Whereas impact forging usually involves a mechanical press, press forging,
on the other hand, requires hydraulic power. The largest forgings are invariably produced on
large hydraulic presses. These have vertically moving rams which move down slowly under
considerable pressure. The equipment required is therefore much bigger and Fig. 5-2 shows such
a forge. A typical press forge would be capable of loads of the order of 6,000 to 10,000 tones.
Forgings up to 100 tons weight can be handled easily in this forge and the highest-quality
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products are manufactured by this technique.

/L

Fig. 5-2 press forge

1-Hydraulic cylinder 2-Crosshead 3-Tup 4-Anvil
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» » p Lesson 6 Lathe

Machine tools are machines for cutting metals. The most important of machine tools used in
industry are lathes, drilling machines, and milling machines. Other kinds of metal working
machines are not so widely used in machining metals as these three.

A lathe is a machine tool for cutting metal from the surface of a round work fastened
between the two lathe centers and turning around its axis (see Fig. 6-1) . In turning the work, a
cutter moves in the direction parallel to the axis of rotation of the work or at an angle to this axis,
cutting off the metal from the surface of the work. This movement of the cutter is called the feed.
The cutter is clamped in the tool post which is mounted on the carriage. The carriage is the
mechanism feeding the cutter in the needed direction. The lathe hand may feed the cutter by

hand or may make it be fed automatically by means of special gears.
Headstock ChuckF#%
ol CenterJfiZR
[

7l . Bed K&

Tailstock 228

Carriagedt%

Fig. 6-1 The Lathe
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The largest part of the lathe is called the bed on which the headstock and the tailstock are
fastened at opposite ends. On the upper part of the bed there are special ways upon which the
carriage and tailstock slide.

The two lathe centers are mounted in two spindles, one (the live center) is held in the
headstock spindle while the other (the dead center) in the tailstock spindle.

The lathe chuck is used for chucking the work, that is for clamping it so that it will rotate
without wobbling while turning. The chuck, usually mounted on the headstock spindle, may
have different sizes and construction. If the work is perfectly round, it may be chucked in the
so-called three-jaw universal chuck all the jaws of which are moved to the center by turning the
screw. But if the work is not perfectly round, the four-jaw independent chuck should be used.

In turning different materials and works of different diameter, lathes must be run at
different speeds. The gear-box contained in the headstock makes it possible to run the lathe at
various speeds.

Before turning a work in the lathe, the lathe centers are to be aligned. That means that the
axes of both centers must be on one line.

The alignment of the lathe centers may be tested by taking a cut and then measuring both
ends of the cut with a micrometer.

Not all works should be fastened between the two centers of the lathe. A short work may be
turned without using the dead center, by simply chucking it properly at the spindle in the
headstock.

New Words
1. lathe [1eid] n. EIR
2. drill [dril] n. sk vt B (AL
3. drilling [drilin] n. &yl
4. mill [mil] n. 71, BEH, B
5. milling ['milin] n. BLHl
6. fasten ['fa:son] vi. [E e,
7. turn [to:n] vt. e EH
8. axis [‘&ksis] axes [‘&ksi:z] (axis K] EH0D n. e, o
9. cutter [kata(r)] n. (JIHD JJHR
10. feed [fi:d] VL &n. WL, ik
11. clamp [klemp] vt e n Je R4k

12. carriage ['keerid3] n. TR HEtk

13. bed [bed] n B: Ky

14. headstock ['hedstok] n. k38 FEIRL; ERAE: RKAE
15. tailstock ['teilstok] n. B4 R

16. slide [slaid] v. B on IR, TEER

17. metalwork ['metlwa:k] n. &JEmT
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18. spindle ['spindl]

19. chuck [tfak]

20. wobble ['wobl]

21. jaw [d3o:]

22. align [a'lain]

23. micrometer [mai'kromits]

Phrases and Expressions

1. machine tool

milling machine

tool post

cut off

live center

dead center

three-jaw universal chuck
four-jaw independent chuck

© N g wDd

n. Cofh, A

n. R O CRED RE
vi. FES, fEIE

n. RN JRECE

vt fER—E 2 KR

n. MWikas; TR

HUIR

BEIK

JIEE, TI5R
ECR RS
ERNIEN
=NJTRERA

VU TSR A

Notes

1. Other kinds of metal working machine are not so widely used in machining metals as
these three.

A 2 7Y 1) < D) MUMLPR AE <2 & D0 D0 T 777 T AN X =R LA iz

notso...as... 5o A

as these three & B&JE 20 (1) LLBOIR1E A1)

VEIR L AW RN B, WEA TR =M a5

(1) as+JRH LA il +as: AR eee—HF

(2) not so+ L A il +as:  ANU--- -+ TR EE

(3) not as+ R il +as: AR HRFE

fln: Line AB is as long as line CD (is).

Line AB is not so long as line CD.

Line AB is not as long as line CD.

2. A lathe is a machine tool for cutting metal from the surface of a round work fastened
between the two lathe centers and turning around its axis.

ZE IR F2 F R NG RPN THI e 2 [) B2 ] 7Y 8 T LA R it 0 30 J@ MUK, ARG 42 R
ORI e #% -

fastened between the two lathe centers £l turning around its axis +& ¥4 3141 ) 53 i) 46 15
fastened &G 3  X, turning & F a0 E X, BI1F 2 B &4 37 work. its /&35 round
work.

3. In turning the work, a cutter moves in the direction parallel to the axis of rotation of the
work or at an angle to this axis, cutting off the metal from the surface of the work.
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TERZEHN LAV, 22 T8 AR R TR i 2147 8 3h 8 15 LA i e i i 258 — R
s, K TR e E I

) parallel to the axis of rotation of work fi f5 & 72 1%, 1&1fi 4 1] direction; cutting off the
metal from the surface of the work 473 R FEVEIR TR, RARFEBETE DL X PCRIEAAE BAES)
K, HHIZS 547 AR FREIT .

4. The lathe hand may feed the cutter by hand or may make it be fed automatically by
means of special gears.

LA HFREIFhEET), WrlEB & TR A Bzt ).

LR G0 make, hear, see, watch Ji& A E AE FIEANEERS, AT A € L4555
to; be fed & A E B0, FEFEIE it FU%ME: the lathe hand A 318, A N IFFIIE
% may feed 1 may make.

5. The gear-box contained in the headstock makes it possible to run the lathe at various
speeds.

HNPR KA B HE A R 0 4 K DL R R B 3 e

it 7EA) R UGS, T E I 55 AN E 2URLTE to run the lathe at various speeds, &
I R FEAEHMETE (possible) )5 TH ; contained in the headstock {F J5 & & 1%, &1 4 A
the gear box.

6. Before turning a work in the lathe, the lathe centers are to be aligned. That means that the
axes of both centers must be on one line.

ZEPRTEZEH) TAFRT, ©MTHORE X, RPN ML L IfE — 2K B2k .

FIRAPIAS that, #T—A that FAERE AR, ARRRTTHA)FRINZ, BIARER the lathe
centers are to be aligned; J&— that FI{EZE#z1, Joid X, 51 H 518 A that the axes of both
centers must be on one line. to be aligned J& A& R FI#zh, 7EA)FHIERIE.

Exercise

I . Make T if the sentence is true and F if false.

1. Lathe is a machine tool for holding and turning metal, plastic or other material against
a cutting tool to form a cylindrical product. ( )

2. If the work is not perfectly round, it may be chucked in the so-called three-jaw universal
chuck. ( )

3. The lathe is one of the most important machines in a machine shop. ( )

4. The headstock which holds the other end of the work, moves along the bed, and can be
damped in position at any point. ( )

5. The most important of machine tools used on industry are lathes, drilling machines, and
milling machines. ( )

6. The smallest part of the lathe is called the bed on which the headstock and the tailstock
are fastened at opposite ends. ( )

IT. Fill the blanks with the words and expressions given below.
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Springs and pulleys; gears and pulleys; right; feeding; carrying; three-jaw; four-jaw; left;
short; measurement; alignment; long.

1. The headstock is mounted at the end of the lathe.

2. It contains the headstock spindle, which is rotated by a combination of .

3. But if the work is not perfectly round, the independent chuck should be
used.

4. The carriage is the mechanism cutter in the needed direction.

5. The of the lathe centers may be tested by taking a cut and then measuring
both ends of the cut with a micrometer.

6. A work may be turned without using the dead center, by simply chucking it

properly at the spindle of the headstock.

III. Answer the following questions.

1. What is a machine tool?

2. Which machine tool is most widely used in metal working industry?
3. How many work center are there on a lather?

4. Where is the dead center mounted?

5. What is a chuck?
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Expand Knowledge Cutting Tools

Metal cutting tools must possess a variety of different properties in order to cut the different
metals under varying conditions of severity. To meet these demands, tools have been produced
from a variety of materials.

The most important properties of cutting tools are hardness at high temperature, wear
resistance, and impact strength.

As a tool cuts, high heat is developed as a result of compression and friction at the cutting
edge of the tool. All metal cutting tools begin to lose hardness when heated to sufficiently high
temperatures. As the tool softens due to heat, it wears and breaks down at the cutting edge or
face. Various cutting tool materials begin to lose their hardness at different temperatures. Hence,
the hardness of the tool and the degree to which it remains its hardness at high temperature are
important in the selection of a cutting tool material.

A cutting tool is wear-resistant if it resists abrasion at the cutting edge and along the tool
face. Wear resistance improves as cutting tool hardness increases.

Cutting tools must also have high strength in order to be vibration-resistant and
impact-resistant. Strength in cutting tool material is not always proportional to hardness. Some
of the hardest tool materials lack strength because they are too brittle.

The various materials from which most metal cutting tools are made can be classified under
the following principals:

1. Carbon tool steel

2. High speed steel

3. Cast alloys

4. Cemented carbides

5. Ceramics

6. Diamonds

Tool life or the number of pairs produced by a cutting-tool edge before regrinding is
required, is a very important cost factor in manufacturing a part or product. Cutting tools must be
reground at the first sign of dullness. If a tool is used beyond this point, it will break down
rapidly.

In order to detect the time when a cutting tool should be changed, most modern machines
are equipped with indicators that show the horsepower used during the machining operation.
When a tool becomes dull, more Watt is required for the operation, which will show on the
indicator. When this occurs, the tool should be reconditioned immediately.
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» > » Lesson 7 Hydraulic Systems of Machine Tools

Hydraulic systems are now ever more widely used in machine tools as principal and feed
movement drives, speed-changing devices, braking mechanisms, clamping devices, automatic
control of machining cycle, etc. Hydraulic systems become the main type of drive in machine
tools like grinders, shapers, copying millers, broaching machines, etc.

This extensive use of hydraulic systems is due to their capability of providing infinitely
variable speed over a wide range, smooth reversal of moving machine members, automatic
overload protection, easy lubrication, etc. Hydraulically controlled machine tools take less floor
space, and their parts and units can be easily standardized. Among their shortcomings are
leakage of hydraulic fluid through seals and gaps, ingress of air into fluid, effects of temperature
and time on fluid properties, etc.

Energy losses in hydraulic systems are made up of volumetric losses due to leakage of
hydraulic fluid, hydraulic losses due to a drop in pressure, and mechanical losses due to friction
of contact surfaces.

Total efficiency of the hydraulic system:

n=nM.Mm

where 7, n,, n,, is volumetric efficiency, hydraulic efficiency and mechanical efficiency,
respectively.

Normal functioning of the hydraulic system largely depends on the type of working fluid
employed. This fluid should be sufficiently viscous and uniform; it should possess good lubricity
and protect mechanisms from corrosion; it should retain its properties with changes in
temperature, pressure, speed and direction of movement. The working fluid should not become
oxidized or evolve sediments, evaporate or inflame. These requirements are best met by mineral
oils and their mixtures.

The principal property used in selecting and comparing oils is the viscosity index, which
shows the change in the viscosity of an oil with its temperature. The higher the viscosity index,
the higher the quality of the oil and the higher its refinement. Oil viscosity index 90 is best suited
for hydraulic systems.

Typically, the machine-tool hydraulic system includes: an oil tank; a pump to deliver oil
into the system; control devices (valves, pressure relays, timers, etc. ) to control pressure and
volume of oil in the system; distributing devices to control the working cycle; operative
cylinders for straight movement and hydraulic motors for rotating movement; piping to connect

all the elements of the system.
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New words
1. shaper ['feips] n. 23kl pR
2. extensive [iks'tensiv] a. Tz, TTRW
3. standardized ['steendo.daizd] a. hrrELLRY
4. leakage ['li:kidz] n. ik
5. seal [si:l] n. %
6. ingress [ingres] n. A
7. efficient [i'fifant] n. %
8. volumetric [volju'metrik] a. (M ZwER
9. viscous ['viskas] a. FitEm
10. lubricity [Lju:'brisiti] n. A
11. evolve [ivolv] vt (fif) IR Ak
12. sediment ['sedimont] n. YiiE (P
13. retain [ri'tein] vt fr¥F, fRE
14. evaporate [i'vaeporeit] v. (fif) K
15. inflame [in'fleim] v. (ff) KR
16. viscosity [vi'skosati] n. FME
17. valve [veelv] n. I
18. typically ['tipikali] ad. AU, HAAAERMEH
19. cylinder ['silinda] n. L
20. piping ['paipin] n. 18
Phrases and Expressions
1. broaching machine A7
2. copying miller i TR IR
3. viscosity index FETRHL
4. pressure relay JE 34k B 2%

Notes

1. Hydraulic systems are now ever more widely used in machine tools as principal and feed
movement drives, speed-changing devices, braking mechanisms, clamping devices, automatic
control of machining cycle, etc.

WAE, WERGAENIKTARE TEZRMNA . EEAT Fash ez sh ks,
PRSI ZEHUR A UG S TARIEA ) B Bl )4

2. Energy losses, in hydraulic systems are made up of volumetric losses due to leakage of
hydraulic fluid, hydraulic losses due to a drop in pressure, and mechanical losses due to friction
of contact surfaces.

WU ZR S8 B B AU B4 ol TR UM R A R R A0 R . TR TR 0 R B A T
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JIARHE B 1 T R A T 1 EE RS R U AE -

Exercises

1. Why are hydraulic systems extensively used in machine tools?

2. What are the shortcomings of hydraulic systems?

3. What properties should working fluid have?

4. What is the principal property used in selecting and comparing oils?
5. What does the machine tool hydraulic systems include?
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Expand Knowledge Pressure and Flow Control

Hydraulic energy is produced as long as the prime mover (usually an electric motor) drives
the pump, and hydraulic pressure develops by resistance to pump flow. Hence, the hydraulic
system suffers damage if the pump flow is not stopped or off-loaded (re-circulated) back to tank
during non-action periods of the circuit. Non-action periods arise from stalling all actuator, or by
reaching the end of the stroke or the circuit sequence, or during the time-delay periods of the
circuit sequence.

In order to avoid hydraulic system damage, power wastage, and overheating of the
hydraulic fluid, circuit designers use a variety of cleverly designed systems to control maximum
system pressure and pump flow during non-action periods.

Pressure control valves are used in hydraulic systems to control actuator force (force =
pressure x area), and to determine and (pre) select pressure levels at which certain machine
operations must occur. Pressure controls are in the main used to perform the following system
functions:

(1) To limit maximum system pressure in a hydraulic circuit or sub-circuit, and thus provide
overload protection.

(2) To provide re-direction of pump flow to tank, while system pressure must be maintained
(system unloading).

(3) To provide re-direction of pump flow to tank while system pressure is not maintained
(system off-loading).

(4) To offer resistance to fluid flow at selectable pressure levels(counterbalance force).

(5) To provide an alternative flow path for the fluid at selected pressure levels(pressure
sequencing).

(6) To reduce (or step down) pressure levels form the main circuit to a lower pressure in
a subcircuit.

Pressure control valves are often difficult to identify, mainly because of the many
descriptive names applied to them. The function of the valve in the circuit usually becomes the
basis for its name. The valves used to accomplish the above mentioned system functions are
therefore given the following names, respectively:

(1) Relief valve

(2) Unloading relief valve

(3) Offloading valve

(4) Counterbalance valve and brake valve

@
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(5) Pressure-sequence valve
(6) Pressure-reducing valve
Flow-control valves are used in hydraulic systems to control the rate of flow from one part
of the system to another. Flow-control devices accomplish one or more of the following control
functions:
 Limit the maximum speed of linear actuators and hydraulic motors ( flow rate / piston
area = piston speed).
« It obtains the maximum power available to the subcircuit by controlling the flow to them
(power = flow rate x pressure).
* Proportionally divide or regulate the pump flow to various branches of the circuit.
A partly closed orifice or flow control valve in a hydraulic pressure line causes resistance to
pump flow. This resistance raises the pressure upstream of the orifice to the level of the relief
valve setting and any excess pump flow must pass via the relief valve to the tank (Fig. 7-1).

S

I Varible LXJ I
Load / Q1 e Variable
oa

——"

Ap Variable ,)t(”
Excess Pump
Flow Over ‘*—'_® ‘h“"‘\-\

Relief Valve E: Constant
|

U

Fig. 7-1  Simple restrictor type flow control valve

In order to understand the function and operation of flow-control devices, one must
comprehend the various factors that determine the flowrate (Q) across an orifice or restrictor.
These factors are:

« Cross-sectional area of the orifice (mm?);

« Shape of the orifice (round, square, triangular);

* Length of the restriction;

« Pressure differential across the orifice (A P);

* Viscosity of the fluid (depending on the temperature).

&
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Thus, the law that given the flow rate across a given orifice can by approximation be
defined as Q,><AP. This implies that any variation in pressure up, or downstream of the orifice
changes the pressure differential AP, and thus changes the flow rate through the orifice. The
pressure upstream of the flow-control valve is normally kept constant by either the system relief
valve or by the pressure controller on a variable displacement pump. Variations in the pressure
differential (A P) are thus only caused by pressure fluctuations down stream, as a result of
varying load forces on the actuator.
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» > > Lesson 8 Types of Control Devices

Several types of control devices are used in industry to satisfy the following control needs:
Mechanical Control

Pneumatic Control

Electromechanical Control

Electronic Control

Computer Control

Programmable Logic Control (PLC)

Mechanical control includes cams and governors. Although they have been used for the
control of very complex machines, to be cost effectively, today they are used for simple and
fixed-cycle task control. Some automated machines, such as screw machines, still use cam-based
control. Mechanical control is difficult to manufacture and is subject to wear.

Pneumatic control is still very popular for certain applications. It uses compressed ai,
valves, and switches to construct simple control logic, but is relatively slow. Because standard
components are used to construct the logic, it is easier to build than a mechanical control.
Pneumatic control parts are subject to wear.

As does a mechanical control, an electromechanical control uses switches, relays, timers,
counters, and so on, to construct logic. Because electric current is used, it is faster and more
flexible. The controllers using electromechanical control are called relay devices.

Electric control is similar to electromechanical control, except that the moving mechanical
components in an electromechanical control device are replaced by electronic switches, which
works faster and more reliable.

Computer control is the most versatile control system. The logic of the control is
programmed into the computer memory using software. It not only can be for machine and
manufacturing system control, but also for data communication. Very complex control strategies
with extensive computations can be programmed. The first is the interface with the outside world.
Internally, the computer uses a low voltage (5V to 12V) and a low current (several milliamp).
Machine requires much higher voltage (24V, 110V, or 220V) and currents (measured in amp).
The interface not only has to convert the voltage difference, but also must filter out the electric
noise usually found in the shop. The interface thus must be custom-built for each application.

LR 2R 2R 28 2 2
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New Words
1. pneumatic [nju: ‘meetik] a. A, =AW
2. governor ['gavena(r)] n. YN, FEihlds
3. relay ['ri: lei] n. 4k
4. timer ['taima(r)] n. SERFE: TH R
5. counter ['kaunta(r)] n. AR
6. construct [kon'strakt] vt 1BE, A MR, 41K
7. computation [.kompju'teifan] n RS AT TREE WlE
8. milliamp (MA) [mili'&mp] n. &%
9. convert [Kon'va:t] vt. &vi. () #AZ,  (ff) #ik
10. interface ['intofeis] n. [iF]HE 0
11. voltage ['vaultidsz] n. M, REFE
12. memory ['memori] n. fEfifis fEfitids: diRE
13. strategy ['streetidsi] n. ARG, SREE
Phrases and Expression
1. pneumatic control S
2. electromechanical BLHLE
3. screw machine T2, RS
4. filter out ok
5. custom-built =g il

Notes

1. Although they have been used for the control of very complex machines, to be cost
effective, today they are used for simple and fixed-cycle task control.

JAEEATIE 2 RPIUAEX AN ST R RS &, EIAEEAT M T2 & 5
SR EAN R 7TRE

They 1% “cams and governors”.

2. Because standard components are used to construct the logic, it is easier to build than
a mechanical control.

It is easier to do sth. ... than ... EZ&X G-,

T ] AR AR R R iR A, DR R s i N 3 B LA ) B 5

3. As does a mechanical control, an electromechanical control uses switches, relays, timers,
counters, and so on, to construct logic.

RGN BB, HLEBISHIE TG, GRS 2%, TR AT v e 25 45 H At 70 23444 e
HIEEIE L

“as does a mechanical control” 1 as 5| 5 LLELIRE A

4. Electric control is similar to electromechanical control, except that the moving
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mechanical components in an electromechanical control device are replaced by electronic
switches, which works faster and more reliable.

H AR B R T LM, BT AS B R AL s AT LA v B RT3 R A e s A sE k. AT
SEMEE RS TR E . “except that ... + E)” AHEFEIES FMNA), AT EA)
IR -

5. The interface thus must be custom-built for each application.

DRI I Z5UAR B8 182 FH 370 & R R R A P 2 . “custom ™ JERESN “ I, 0917, fEE S
RN “HRP,

Exercises

I . Answer the following questions briefly.

1. How many types of control can be divided into and give the details?

2. How does the computer control work?

3. What does an electromechanical control use to construct logic?

II. Translate the following sentences into Chinese.

1. Although they have been used for the control of very complex machines, to be cost
effective, today they are used for simple and fixed-cycle task control.

2. Electric control is similar to electromechanical control, except that the moving
mechanical components in an electromechanical-control device are replaced by electronic
switches, which works faster and more reliable.

3. The interface thus must be custom-built for each application.
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Expand Knowledge PLC

In order to use the advantages of all those controllers and eliminate the difficulties, the
programmable logic controllers were invented. A PLC is a replacement for relay devices. They
are programmed using a ladder diagram, which is standard electric wiring diagram. As PLC
become more flexible, high-level as well as low-level languages are available to PLC
programmers. PLC have the flexibility of computers as well as a standard and easy interface with
processes and other devices. They are widely accepted in industry for controlling from a single
device to a complex manufacturing facility.

Programmable logic controllers (PLC) were first introduced in 1968 as a substitute for
hardwired relay panels. The original intent was to replace a mechanical switching device (relay
modules). However, since 1968, the capabilities of the PLC were to replace relay panels, modern
PLC have many more functions. Their use extends from simple process control to manufacturing
system controls and monitoring.

They are used for high-speed digital processing, high-speed digital communication,
high-level compute-language support, and, of course, for basic process control (Fig. 8-1).

[I] Step/servo
Driver
FPI
Step/Setrva Motor
I Y </
COM(+) Y6 COM :@3
XUM ) COM R(‘.‘l&tll‘ll‘lj
. transfer

TACI00V YT COM

] - COM | PULSE —
- AL Power { l

Fig. 8-1 Application of PLC (Control Step / Servo Motor)

PLC vary in size and power. A large PLC can have up to 10,000 1/O points and support all
the functions discussed earlier. There are also expansion slots to accommodate PC and other
communication devices. For many applications, a small PLC is sufficient. Fig. 8-2 shows a small
PLC. It has 16 I/O points and a standard RS-232 serial communication port. The speed of PLC
are constantly improving, even the low-end PLC perform at high speed. 1~2um / kB of memory
speed is very common.

&
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Fig.8-2 Asmall PLC (FPI-C16 Control Panel)

1-AC/DC Power Input 2-Mode Select 3--output 4-1/0O Expansion Slot
5-1/0 Status LED 6-Label 7-Input 8-DC Power Output
9-Programmer Interface  10-Adjustable Input 11-PLC Status LED
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» > » Lesson 9 Numerical Control Programme

Part Programming

A part programmer is a very crucial person in any NC manufacturing system. On obtaining
the component drawing, he decides the sequence of operations, the speeds and feed for the
various operations and determines the magnitude of various motions desired. Therefore, it is
important that he should be familiar with the various operations and machine tools to be used.
He should be able to carry out calculations based on geometry and trigonometry.

Data Required for Programming

To prepare the manuscript for manual part programming, the programmer needs to collect
some data pertaining to the work to be carried out. This data would be as follows:

(1) Machine tools specifications.

(2) Specification of all tools.

(3) Specification of work material.

(4) Speed feed tables.

EIA/ISO Code

For coding on the tape, EIA or ISO codes should be followed. NC machines are generally
equipped to handle both types of information. Nowadays mostly ISO codes are used.

In a program this entire information is called block. There are 3 types of formats for
representing the block in punched tape:

(1) Fixed sequential format.

(2) Word address format.

(3) Tab sequential format.

The following are the letter addresses used in programming:

N operation sequence number address.

G preparatory function address.

X,Y,Z,A, B, C ... dimension address.

S spindle speed address.

F feed rate address.

T tool address.

M miscellaneous function address.

Preparatory Function

This information is given by a word which is prefixed by the letter G followed by the
numerical code for the operation, for which the control unit is to instruct the machine tool. For
example, G81 means that the instruction is to drill. The other parameters necessary for carrying

®
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out the operation would follow. The G ... will not be able to operate the machine tool until all
the relevant information, which follows is processed.

Absolute and incremental preparatory function

Preparatory function G90 and G91 are used for specifying that the data in the following
block is in absolute mode (relative to a common datum) or incremental mode (relative to current
position) respectively. G90 can be cancelled by G91; or vice versa.

Miscellaneous Function

For carrying out some operation, it may be desirable to start the spindle and have its
rotation clockwise or anticlockwise. Words used for such instruction are termed as miscellaneous
functions. Similarly, starting or stopping the coolant also fall under this category. These
instructions are not pertaining to dimensions of the work but are required for carrying out the
operation. The machine tools responds information is prefixed by the alphabet M followed by
the numerical code for the function required. For example, M03 would mean spindle to rotate
clockwise, while M0, anticlockwise.

New words
1. crucial [kru:fal] a. POEMER); BEILW
2. component [kom'paunant] n. gy, HRE s AT, ot
3. magnitude [ magnitju:d] n. KA, B, &, K JE s BX
HEM
4. geometry [dzi'omitri] n. [F] JUfr (22
5. trigonometry [trigo'nomitri] n. =M (%)
6. convey [kon'vei] vt 12, 1Zik; RKIE, Hik
7. sequential [si'kwenl] a. KPR Ak JESW
8. anticlockwise ['@ntiklokwaiz] a. IWHER
9. prefix ['pri:fiks] n. i8] Ag
Phrases and Expression
1. the sequence of operations T/
2. are distinguished by X 1T

Notes

1. Therefore, it is important that he should be familiar with the various operations and
machine tools to be used.

PRI, i (S5 NAGE SR T AR, X—mREE,

It is+adj. +that clause ..., Fi&MA].

2. To prepare the manuscript for manual part programming, the programmer needs to collect
some data pertaining to the work to be carried out.
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N T FAT LImPEAER I 5AE, e 5 FR 2R S TN AR Bk,
to prepare ... 515 HWPIRIE; carry out ZONTAT, HAT.

Exercises

I . Translate the following expressions into Chinese.
. part programmer

. component drawing

. geometry and trigonometry

. preparatory function

. miscellaneous function

. incremental mode

. clockwise direction and anticlockwise direction

~N o OB W NP

IT. There are a few preparatory and miscellaneous functions, translate and recite them.
GO0 positioning

GO1 linear interpolation

GO02 clockwise circular interpolation (CW)

GO03 anticlockwise circular interpolation (CCW)

G90 absolute data

MOO program stop

MO02 end of program

II. Translate the following passage into Chinese.

A numerical control machine is a machine positioned automatically along a preprogrammed
path by means of coded instructions. So, some one has to determine what operations the machine
is to perform and put that the information into a coded form that the NC control unit understands
before the machine can do anything. Machine may be programmed manually or with the aid of a
computer. Manually programming is called manual part programming, and programming done
by a computer is called computer aided programming (CAP).
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Expand Knowledge Coordinate System for NC
Machines

In an NC system, each axis of motion is equipped with a separate driving source that
replaces the hand wheel of the conventional machine. The driving source can be a DC motor, a
stepping motor, or a hydraulic actuator. The source selected is determined mainly based of the
precision requirements of the machine.

The relative movement between tools and workpieces is achieved by the motion of the
machine tool slides. The three main axes of motion are referred to as the X, y, and z axes. The z
axis is perpendicular to both the x and y axes in order to create a right-hand coordinate system, as
shown in Fig. 9-1. A positive motion in the z direction moves the cutting tool away from the
workpiece.

It is detailed as follows:

1.z AXIS

(1) On a workpiece-rotating machine, such as a
lathe, the z axis is parallel to the spindle, and the
positive motion moves the tool away from the
workpiece (Fig. 9-1).

(2) On a tool-rotating machine, such as a milling
or a boring machine, the z axis is perpendicular to the
tool set, and the positive motion moves the tool away
from the workpiece (Fig. 9-2 and Fig. 9-3).

Fig. 9-1 Coordinate system for a lathe

— .
I I

Fig. 9-2 Coordinate system for a drill Fig. 9-3 Coordinate system for a mill

®
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(3) On other machines, such as a press, a planing machine, or shearing machine, the z axis
is perpendicular to the tool set, and the positive motion increases the distance between the tool
and the workpiece.

2. x AXIS

(1) On a lathe, the x axis is the direction of tool movement, and positive motion moves the
tool away from the workpiece.

(2) On a horizontal milling machine, the x axis is parallel to the table.

(3) On a vertical milling machine, the positive x axis points to the right when the programmer
is facing the machine.

3. yAXIS

The y axis is the axis left in a standard Cartesian Coordinate system.
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» > Lesson 10 Jig Types

The term jig refers to any device used to ensure that holes are drilled, reamed, or tapped in
the proper location.

Four common jig types will be covered below.

Box Jigs A box jig is a special fabricated jig that assumes the basic shape of a box (see
Fig. 10-1). The base of the box is normally used to locate and clamp the workpiece while
supporting the sides of the jig. The sides of the box may also be used to aid in the clamping or
locating of the workpiece while providing support for the bushing plate. The top of the box
carries one or more bushings that are precisely positioned with respect to the location plane and
points. This jig type is rigid and very accurate, making it a popular style for many applications.
However, the fixed bushing plate slows the loading and unloading time invested in each
production part. Chip removal from the interior of the box may also be difficult, periodically
delaying the operation.

AN
AN
1R8N
]

1-—“‘3_; \\7 l

Fig. 10-1 Box Jig

1-Base plate  2-Bushing plate 3-Vee block locator 4-Workpiece
5-Liner bushing 6-Fixed renewable bushing 7-Toggle clamp 8-Jig feet

Tumble Jigs When a given workpiece requires the drilling of holes on more than one face,
a tumble jig may be considered. A tumble jig is a variation of the box jig in which drill bushing
are found in one or more sides of the jig. In low-volume applications, the workpiece is
positioned inside the tumble jig and clamped. Then, by flipping the jig from one side to another,
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each drill bushing incorporated in the jig is exposed to the drill spindle. The major advantages of
the tumble jig are: (1) reduced hole-to-hole spacing errors due to one location and clamping;

(2) one jig takes the place of many;

(3) operation times are reduced with less handling.

Indexing Jigs: Indexing jigs, with either horizontal or vertical mounts, are commercially
available standards designed to accommodate the drilling of circular hole patterns (see Fig. 10-2).
The workpiece is located and clamped under a single bushing. The position of the bushing is
adjustable for height and location over the workpiece. This adjustment permits using a single jig
for a wide variety of similar parts. Holes may be located from the first hole drilled by using the
indexing head. Head may be equipped with special indexing plates that allow for special or odd
angle indexing.

s DO s |

-:&_'@
M

41 o

L )
| L= g

n

Fig. 10-2 Indexing Jigs

(a) Horizontal mount (b) Vertical mount

1-Bushing tray; 2-Bushing; 3-Workpiece; 4-Indexing head

Plate Jigs The plate jig is distinguished by its main structural member, which is a plate.
All other jig details are attached to this plate. The open construction of this jig type facilitates the
loading and unloading of irregularly shaped workpieces.

New Words
1. jig [d3ig] n J R G
2. variation [\veari'eifon] n. AA4k; ARG
3. indexing ['indeksin] n. 7R fEbR
4. fabricate ['faebrikeit] vt. HiI7E; Rl AHA
5. locating [lou'keitin] n. BN GF)
6. assume [o'sju:m] vt B GEEAD ¢ e K, %
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7. bushing ['bufin]

8. interior [in'tioris]

9. tumble ['tambl]

10. flip [flip]

11. incorporate [in'ko:pareit]
12. accommodate [o'komadeit]

Phrases and Expressions

1. investin

2. be exposed to
3. box jig

4. tumble jig

5. indexing jig
6. plate jig

Notes

n. #hE, &
n.&a. W ()
n. FE

vt. [EEREE; B
vt. e fRE
v. (ff) &R

BN

R, E%; BET
RV, [ e AR
B U, IR A
(e e 2l A

d R UL, AR

1. The base of the box is normally used to locate and clamp the workpiece while supporting

the sides of the jig.

KRR GREAD HIF3ORICE A MEE, 85 e At e 8 A

2. The top of the box carries one or more bushings that are precisely positioned with respect

to the location plane and points.

SRR TR A — DB LA E G (B A E LBl 2

Exercises

1. List two main hole-making processes.
2. Give definition of the term jig.

3. List four types of jig.

4. State the advantages and disadvantages of box jig.
5. What are the major advantages of the tumble jig?
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Expand Knowledge Bushing Types and
Applications

Headless Press Fit Bushing The headless press fit bushing is specified in many low
production jigs. The bushing is pressed into the bushing plate until it is flush with the top of the
plate. The lack of a head minimizes clearance problems and allows two or more bushing to be
placed on close centers.

Head Press Fit Bushings The head press fit bushing is similar to the headless type with
the exception of the head or shoulder found on its top end. This bushing type is selected when
high axial cutting forces are anticipated. The head prevents the bushing from being pushed
through the bushing plate.

Fixed Renewable Bushings A fixed renewable bushing is selected when the production
life of the jig exceeds the normal wear life of one bushing. This bushing style is used with
a press fit bushing liner and lock screw. The bushing slips into the liner and is held in place with
a lock screw. When the bushing wears out, it can easily be replaces on the production floor.

Slip Renewable Bushings Slip renewable bushing are also used with press fit-type liners.
This bushing type is selected when more than one operation is to be completed on one hole using
a single jig. In such a case, the hole is first drilled using one bushing, then that bushing is
removed and replaced by a larger bushing sized to accommodate a reamer. In this manner, a hole
can be drilled and reamed in the same jig. Both drill and reamer bushing will have identical
outside diameters allowing them to fit perfectly into the liner.

Bushing Liners Bushing liners, both headless and head types, are permanently pressed
into the jig’s bushing plate to protect it from wear when either fixed or slip renewable bushing
are used. Headless liners are used when minimal axial loading is anticipated. Head liners are
used when excessive axial cutting pressures are anticipated. The bushing plate is typically
counterbore to allow a flush mounting of the liner’s head.
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» » » Lesson 11 Electronic Components and System

An electronic component is a basic electronic element and is usually packaged in a discrete
form with two or more connecting leads or metallic pads. Components are intended to be
connected together, usually by soldering to a printed circuit board, to create an electronic circuit
with a particular function (for example an amplifier, radio receiver, or oscillator).

There are a large number of symbols which represent an equally large range of electronic
components. It is important that you can recognize the more common components and
understand what they actually do.

Diodes

Diodes are basically a one-way valve for electrical current. They let electrical current flow
in one direction (from positive to negative) and not in the other direction. Most diodes are
similar in appearance to a resistor and will have a painted line on one end showing the direction
or flow (the other side is negative). If the negative side is on the negative end of the circuit,
current will flow; If the negative side is on the positive side of the circuit, no current will flow
(Fig. 11-1).

Transistors

There are two types of standard transistors, NPN and PNP, with different circuit symbols.
The transistor is possibly the most important invention of this decade. It performs two basic
functions: (1) It acts as a switch turning current on and off. (2) It acts as an amplifier. This makes
an output signal that is a magnified version of the input signal (Fig. 11-2).

"9
= i o

Fig. 11-1 diodes Fig. 11-2 transistors

Resistors

Resistors, like diodes and relays, are another electronic parts that should have a section in
the installer’s parts bin. They have become a necessity for the mobile electronics installer,
whether it be for door locks, timing circuits, remote starts, LED, or just to discharge a stiffening

capacitor (Fig. 11-3).
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Resistors “resist” the flow of electrical current. The higher the value of resistance
(measured in ohm), the lower the current will be.

Capacitors

A capacitor is a device used to store charge in an electrical circuit. A capacitor functions
much like a battery, but changes and discharges much more efficiently (batteries, though, can

store much more charge) (Fig. 11-4).

2

= —

Fig. 11-3 resistors

Relays

Fig. 11-4 capacitors

A relay is an electrically operated switch. Current flowing through the coil of the relay
creates a magnetic field which attracts a lever and changes the switch contacts. The coil current
can be on or off so relays have two switch positions and they are double throw (changeover)

switches (Fig. 11-5).

New Words

. electronic [ilek'tronik]

. component [kam'paunant]
. element [‘elimant]

. package ['pakidz]

. discrete [dis'kri:t]

. metallic [mi'teelik]

. pad [pead]

. solder ['saulds]

. amplifier ['®mplifaia(r)]
11. oscillator ['ssileits]

12. diode ['daisud]

13. positive ['pozativ]

© 00 N O Ol b W DN P
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Fig. 11-5 relays
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14. negative ['negativ] n. fitk
15. resistor [ri'zista(r)] n. HLFHA%
16. magnify ['magnifai] v. JEROK
17. stiffen ['stifon] v. fififl
18. capacitor [ke' pasita(r)] n. HA#
19. resistance [ri'zistons] n. HLFH
20. ohm [oum] n. Ak
21. charge [tfa:ds] n. AT v. AH
22. conductor [kon'dakta(r)] n. Tk
23. insulator ['insjuleita(r)] n. ZiZfk
24. dielectric [daii'lektrik] n. AR
25. changeover ['tfein(d)dzouva(r)] n.
Phrases and Expressions
1. printed circuit board (PCB) EfI 1] L B AR
2. A large range of KEH], KYGHP
3. actas YR
4. transistor LN
5. timing circuit JE I FL I
6. magnetic field 37
7. double throw switch BRSPS

Notes

1. It is important that you can recognize the more common components and understand
what they actually do. ZA&f) N FiEMFA]. AJd recognize A1 understand Jy3F#I45%y; i
understand X 5|3 H — ARG NG RGN GRE WRIE I 1 e D HZ23ER
HEW,

2. The coil current can be on or off so relays have two switch positions and they are double
throw (changeover) switches. Af)43f:414), HIFFIZER so 51t . They 51X relays. 4x4)
PRy 2Rl TR T A SRR BB L, B DGR SR T AL TSR, AR XR T
K FARIT R,

Exercises

Mark the following statements with T (True) or F (False) according to the passage.

1. An electronic component is a basic electronic element, which is often placed in a printed
circuit board. ( )

2. Adiode is basically regarded as a two-way valve for electrical current.  ( )

3. One of three basic functions of transistors is that it acts as an amplifier. ( )
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Expand Knowledge Basic Circuit Concept

The fig. 11-6 shows the basic type of electrical circuit, in the form of a block diagram. It
consists of a source of electrical energy, some sort of load to make use of that energy, and
electrical conductors connecting the source and the load.

The electrical source has two terminals, designated positive (+) and negative (-). As long as
there is an unbroken connection from source to load and back again as shown in fig. 11-6,
electrons will be pushed from the negative terminal of the source, through the load, and then
back to the positive terminal of the source. The arrows show the direction of electric current flow
through this circuit. The electrons are always moving in the loads, which can be any devices or
circuits powered by electricity e.g. batteries, electricals generator, or some sort of electronic
power supplies.

It can be as simple as light bulbs or as complex as modern high-speed computers.

The electricity provided by the source has two basic characteristics, called voltage and
current.

Source Load

—

Fig. 11-6 electrical current

048
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» » » Lesson 12 Machining Center

HTM125600 turning and milling center adopts disposition of twin-turret, simultaneous
five-axis control linkages, and it possesses the load capacity of heavy-duty lathe. The machine is
mainly used to machine high accuracy, multifarious processes and complex shape gyro rotor
parts. Such as motor rotor, turbine rotor, roller and crankshaft, with high accuracy, multi-process
and complex shape. The machine can be used to machine workpiece in small and medium batch
and various varieties, saving tooling disposition, shortening preparing cycle of production. Key
parts are all imported from world famous enterprises to ensure the accuracy and reliability of the
machine and increase productivity.

Features of Machine Structure

Bed of the machine is found by high-strength cast iron with integral tank structure.
There is a bevel rack (m=8) with high intensity imported from Italian LICAT behind the
bed for driving the column.

Headstock adopts thermostatic lubricating oil. Oil cooling cycle device is disposed on
the outer front bearing.

Main motor is larger power DC motor.

Tailstock is consists of upper and lower parts and is provided with indicators that can
separately display pushing force of weight of workpiece to be machined.

The column is a side-hanging type structure and driving system is provided for feed of
Z-axis to eliminate reversal clearance.

A working feeding machanism is provided at each side of the column. The feeding box
and the right of a ram structure X1 and X2 axis adopt double-driving to greatly increase
the smoothness of motion; and the machine is equipped with tool changing manipulator
and tool magazine and BLUM measuring tool device.

Control box suspends from under of the machine, and it can be driven along Z-axis.
With SIEMENS 840D numerical control system.

Major Specification (see Tab. 12-1)

Tab. 12-1 Major Specification

Item Unit Remark
Max. turning length mm 6,000

Max. turning diameter mm @1 250
Max. weight of workpiece between centers kg 30 000
Range of spindle speed r/min 1~200
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Output power of main motor kw 75 (E ¥ 500~2 000r/m)

Dia. of face plate mm $1250 (Fsh4T0

Max. torque of face plate kN-m 35

Max. torque of C-axis N-m 1200

Max. cutting force of single-tool k-N 55

Travel of X; / X,-axis mm 1330/790

Travel of Y;-axis mm -300~+540 CHpEHRTI)

Travel of Y,-axis mm +190

Travel of Z-axis mm 8130

Travel of B-axis -90° ~ +180°

Travel of A-axis 0° ~ +90°

Speed of X,/Y;-axis rapid moving and feeding rate mm/min 0~15 000/0~12 000

Speed of X,/Y,-axis rapid moving and feeding rate mm/min 0~15 000/0~12 000

Speed of Z-axis rapid moving and feeding rate mm/min 0~15 000

Max. speed of B-axis r/min 30

Max. speed of C-axis r/min 20

Dia. / travel of tailstock sleeve mm ¢300/200

Rapid speed of tailstock moving mm/min 3500

Moving speed of tailstock sleeve mm/min 660

Support range of steady rest (Optional) Mm #150~ #500

Power of boring and milling spindle kw 52

Speed of boring and milling spindle stepl/step2 (max.) r/min 180/3 150

Spindle torque of boring and milling stepl/step2 (max.) Nm 2 400/157

Weight of the machine kg 80 000

Overall dimensions of the machine (L x H x W) mm 17 020 x 7 252 x 4 707
New Words

1. turning ['to:nin] n. ZEHl

2. milling ['milin] n [HL] B CHD . BEENE; SR pIvid

3. linkage ['linkids] n &R 4G KR B E

4. disposition [.dispa'zifan] n. 2 E: SOl ARFEAL

5. capacity [Ko'pasiti] n. wE, BZF AR B

6. multifarious [,malti‘fearios] a. 2, ZHH; $XNEFER

7. turbine ['to:bin] n. JRECHL

8. roller ['rauls(r)] n RENL AL, B A%k

9. rotor ['rauta(r)] n. ¥, JEEEE; (W] e

10. crankshaft ['kraenk fa:ft] n. AU i, A
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11.
12.
13.
14.

15.
16.

17.

productivity [prodak'tivati]
eliminate [i'limineit]
reversal [ri'va:sal]
clearance ['kliarons]

manipulator [ma'nipjuleita(r)]
specification [.spesifi'keifn]

torque [to:K]

Phrases and Expressions

1. twin-turret

2.
3.

Notes

lubricating oil
is consists of

QG Vs PR Vs

vt. VHER, HEER: DI, rE

n. il ¥ @Jﬂf BAAEF

n. CAZEHHD A, W, [, B,
EayA

n REE; BIAE BYUSE

n. B, HEAIRITHERIBpl 1, Ve, M
%, BRUH

n. ¥ Ty, Fer, Wi

g

WS TI5R

1. HTM125600 turning and milling center adopts disposition of twin-turret, simultaneous
five-axis control linkages, and it possesses the load capacity of heavy-duty lathe.

HTM125600 4= Hil A1 Hi N L Ao R XU I 48, [ 42) 6 hiksl, JRA ER AR
TEAE T

2. The machine is mainly used to machine high accuracy, multifarious processes and
complex shape gyro rotor parts.

ML EZER TN TR E S TP 2R E e 2404

3. The column is a side-hanging type structure and driving system is provided for feed of
Z-axis to eliminate reversal clearance.

ALAE R — M S HE SR KB R e, N Z e ftitss, DLWHRR ScIml e B .

Exercises

1. What linkages does HTM125600 turning and milling center adopt?
2. Where are the key parts of HTM125600 turning and milling center imported?

3. Please say the features of machine structure.
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Expand Knowledge Maintenance and Fault
Diagnosis of CNC Machine

Components of FANUC System are packed in detachable modules. There are 4 modules,
namely: the computers with the interface, the drivers, the switching power supply and the
transformer. The transformer takes a newly developed R-type structure of small size, high
efficiency and noiseless. The switching power supply is specially designed for interference-free
operation. The computer is packed on a two-layer printed-circuit-board to ensure high reliability.
An individual driver-board is equipped for every axis and all the drivers are interchangeable.
This flexible architecture provides great convenience in field maintenance, which turns out to be
just the substitution of spare parts. The manufacturer provides spare parts as well as prompt
services for the recovery of inactive component boards at reasonable prices.

The most common trouble that may occur in the system is the step-out of the stepper motor,
and the following measures might be helpful in trouble shooting.

(1) Check all the voltages from the power supply board for the correct values.

(2) Switch to Manual Mode, drive the motor with pulsative step, and check the motor
armature for regular motor by hand-touching. If the armature steps properly, feed step-out might
be due to loosened fastening of the damper plate, which should be refitted and tightened;
otherwise, (i.e.the armature does not step properly), the operation of the system must be subject
to further inspection.

(3) Remove the cover of the chassis. Interchange the signal input plugs in the sockets (XS-9
and XS-10) on the driver PCB’s of the proper motor and the abnormal motor, then check again
the two motors in Manual Mode as described in 2. If the abnormal motor now runs properly,
troubles might be in the driver PCB; otherwise, they may be due to failures in the computer.

(4) Check the voltage of the power input socket of the driver PCB (refer to Wiring
Diagram), compare with the proper ones. When no voltage failures are found, check and
compare the circuit components, mainly the power transistors, with an in-line measurement by a
multimeter. Components with abnormal parameters might have been damaged.

(5) In case when the voltages are correct, another way of trouble-shooting is interchanging
the driver PCB’s of the proper and the abnormal stepper motor.

(6) Generally, small deviation in dimensions are due to mechanical hitches, while large
deviation might be due to system circuitry troubles or loosened fastening of the motor damper.

(7) When step-outs emerge at high speed in dry run, the reduction gearbox should be
examined.

&
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(8) When no failures are found in separate inspections all the functional modules, yet the
whole system works in unstable condition, the connecting cables should be carefully checked
upon for soldering defects.

(9) When errors such as confusing displays or keyboard defects occur in the mainframe
board, cut off the main source to the Control Unit Chassis and examine the insertion of the IC
chips to ensure firm and sound connections.

We, the manufacturer, will provide various post-sales services to solve problems in the
applications. Please contact us. We are ready to support and ensure the effective running of this
system.
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» > b Lesson 13 Computer Aided Manufacturing

Computer aided manufacturing (CAM) started with NC in 1949 at MIT. This project,
sponsored by the U. S. Air Force, was the first application of computer technology to control the
operation of a milling machine.

Standard NC machines greatly reduced the machining time required to produce a part or
complete a production run of parts, but the overall operation was still time-consuming. Tape had
to be prepared for the part, editing the program would result in making a new tape, and tapes had
to be rewound each time a part was completed. With this in mind, the machine manufacturers
added a computer to the existing NC machine, introducing the beginning of CNC.

The addition of the computer greatly increased the flexibility of the machine tool. The parts
program was now run from the computer’s memory instead of from a tape that had to be
rewound. Any revisions or editing of the program could be done at the machine, and changes
could be stored.

As the machine tool manufacturers continued to improve the efficiency of their machines,
the computer capabilities were greatly increased to programmable microprocessors, and many
time-saving devices were introduced to increase the machine’s cutting time and reduce downtime.
Some of these machine options are automatic tool changers, parts loaders and unloaders, chip
conveyors, tool wear monitors, in-process gauging and robots—bring us to today’s machining
centers.

CAM uses all the advanced technologies to automate the operations in manufacturing and
handle the data that drives the process. The tools of CAM include computer technologies, CAE,
and robotics. CAM uses all these technologies to join the process of design with automated
production machine tools, material handling equipment and control systems. Without computers,
the most important tool in industry, the productivity of the United States would be in serious
trouble. Computers help people to become more productive and to do things that would almost
be impossible without them.

CAM ties together all the major functions of a factory. The manufacturing or production
operations are joined together with the process planning, production scheduling, material
handling, inventory control, product inspection, machinery control, and maintenance are formed
a total manufacturing system.

A CAM system generally contains three major divisions:

Manufacturing It controlls the physical operation of the machine tools, material handing
equipment, inspection operations, etc. , in order to produce the parts required.

&
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Engineering The process which involves design and engineering activities to ensure that
the parts are designed properly in order to function as required.

Management  The information such as scheduling, inventory control, labor, and
manufacturing costs, and all the data required to control the entire plant.

CAM increases the productivity and versatility of machine tools. Before the introduction of
NC and CAM, most machine tools were cutting metal only about 5% of the time. The automated
systems available now cut metal about 70% of the time, and the goal is to come as close as
possible to having them remove metal 100% of the available time.

New Words
1. revision [ri'vizon] n BIE, BX
2. microprocessor ['maikrau/prausesa(r)] n. fAb B EE
3. option ['opfon] n. &I
4. automate ['2:tomeit] vt. 4 331k
5. schedule ['fedju:al] vt. HiE, 2k MR HRERHEE
6. inventory ['inventori] n. VEAIHR, FITEH

Phrases and Expressions

1. automatic tool changers ERIEYARS

2. in-process gauging Pasa 7 alll

3. machine centers DI

4. time-saving BT
Notes

1. This project, sponsored by the U. S. Air Force, was the first application of computer
technology to control the operation of a milling machine.

156 S B SRR IR, FE T BSOS S B HIIN RIS — RN

sponsored by the U. S. Air Force /&4fi N1, fiidt— 5 Ui,

2. Standard NC machines greatly reduced the machining time required to produce a part or
complete a production run of parts, but the overall operation was still time-consuming.

P T R B LR AR R S g 1 T B — SR A1 A0 5 B AR AN A P i R T e AN T
IfIE], AHREAS I AR BRI

required f&%fi the machining time.

3. The parts program was now run from the computer’s memory instead of from a tape that
had to be rewound.

AN TR BAT T BN, WTTHUR 7 2T S8 1 48717

4. As the machine tool manufacturers continued to improve the efficiency of their machines,
the computer capabilities were greatly increased to programmable microprocessors, and many

®
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time-saving devices were introduced to increase the machine’s cutting time and reduce
downtime.

B ALAR AP T AN 3R S LR RO, THE LS A T Ak 2 85 1 8 0 AR R b 18 5
T, RHTIRZATERRIR R E, T DI TR n 1, AUk a1 .

downtime & 9 1E AL 1] o

5. Some of these machine options are automatic tool changers, parts loaders and unloaders,
chip conveyors, tool weal monitors, in-process gauging and robots—bring us to today’s
machining centers.

ALHURE & Az ). FEAZRE . VB A, Baiiais ) BES . 440
AL & N Dy Re—— X 54 T IAER I Lt

which 5ACHT T AT 1) & AP I BE o

6. The manufacturing or production operations are joined together with the process
planning, production scheduling, material handling, inventory control, product inspection,
machinery control, and maintenance are formed a total manufacturing system.

D Y P i DRy NS Sl | IR 7 o £ 1 4 = 2 IR [ | 2 o
HIFIAERBIR RAE—HE, TR — e BN T RSt .

7. The automated systems available now cut metal about 70% of the time, and the goal is to
come as close as possible to having them remove metal 100% of the available time.

A 1 B SN 2R GeHn L a] &5 S E] ) 70060 FATTH) H AR o2& ZALEEA TR DI ] 5]
ST B A I A B T PR 4

Exercise

I . Translate the following expressions into Chinese.
. the first application of computer technology
. overall operation

. making a new tape

. each time a part was completed

. the flexibility of the machine tool

. improve the efficiency

. programmable microprocessors

. automatic tool changer

. tool wear monitor

10. computer aided engineering (CAE)

© 00 N O O B W DN B

IT. Choose the term which best matches the definition given in Column 2 from Column 1:
Column 1:

1. standard NC machines

2. automatic tool changers

3. the computer greatly increased
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4. punched tape
5. a CAM system generally contains

Column 2

a. three major divisions: manufacturing, engineering, managment
b. can automatically change machine tools

c. greatly reduced the machine time

d. increased the flexibility of the machine tool

e. have to be prepared for the part before any machine can be done

III. Translate the following passage into Chinese.

CAD/CAM systems can be used to produce CNC data to machine a part. After preparing
a tool list and set up plan for the required part, the CNC programmer starts by creating a
database. Once this database has been created, the programmer can recall the part on the CRT
screen. After the part displayed, the programmer describes the tools required from the
information in the tool library. This library contains a description and either a name or a tool
identification number for each and every tool available for use.
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/y Expand Knowledge Useful Menu and Parameters

For CAM

1. UG’s Main Menu and Function (see Tab. 13-1)

Tab. 13-1 UG’s Main Menu and Function

Menu Function
File New, Open, Close, Save, Save Work Part Only, Save As, Save All, Save Bookmark,
Options, Print, Plot, Send to Package File, Import, Export, Utilities, Properties, Recently
Opened Parts, Exit
Edit Undo List, Redo, Cut, Copy, Copy Display, Paste, Paste Special, Delete, Selection, Object
Display, Show and Hide, Transform, Properties, Curve, Feature
View Refresh, Operation, Perspective, Orient, Layout, Visualization, Camera, Information
Window, Current Dialog Box, Show Resource Bar
Insert Sketch, Datum/Point, Curve, Curve from Curves, Curve from Bodies, Design Feature,
Associative Copy, Combine Bodies, Trim, Offset/Scale, Detail Feature, Mesh Surface,
Sweep, Facet Body, Direct Modeling
Format Layer Settings, Visible in View, Layer Category, Move to layer, Copy to layer, WCS,
Reference Sets, Group, Group Features
Tools Expression, Spreadsheet, Material Properties, Update, Reuse Library, Customize, Drafting
Standard, Journal, User Defined Feature, Part Families, Define Deformable Part
Assemblies Context Control, Reports
Information Obiject, Point, Expression, PMI, Part, Assemblies, Other
Analysis Measure Distance, Measure Angle, Minimum Radius, Geometric Properties, Measure
Bodies, Section Inertia, Examine Geometry, Strength Wizard, Simple Interference,
Assembly Clearance, Space distance finder, Units kg-mm
Preferences Object, User Interface, Visualization, Visualization Performance, 3D Input Devices, Work
Plane, Modeling, Sketch, Assemblies, Annotation, PMI, beamcenter Intergration, NX
Gateway, IT
Window New Window, Cascade, Tile Horizontally, Tile Vertically, More
Help

&
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2. Parts Feature

Features

Feature Operations

Sketch

Extrude

Revolve

Sweeping

Sweep along Guide
Tube

Hole

Boss

Pocket

Pad

Emboss

Offset Emboss
Slot

Groove

Dart

User Defined Feature
Extract Geometry
Instance Geometry
Sheet from Curves
Bounded Plane
Thicken

Sheet to Solid Assistant
Datum Plane
Datum Axis
Datum CSYS
Block

Cylinder

Cone

Sphere

Spherical Corner
Text Below Icon

Draft Body
Edge Blend
Face Blend
Soft Blend
Chamfer

Shell

Thread

Mirror Feature
Mirror Body
Sew

Patch Body
Wrap Geometry
Offset Face
Scale Body
Emboss Sheet
Split Body
Divide Face
Hole

Trim Body

Join Face
Instance Feature
Unite

Subtract
Intersect
Assembly Cut
Promote Body
Text Below Icon
Reset Toolbar
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» > » Lesson 14 Computer Integrated Manufacturing
System

Computer integrated manufacturing or CIM is the term used to describe the modern
approach to manufacturing. Although CIM encompasses many of the other advanced
manufacturing technologies such as computer numerical control (CNC), CAD/CAM, robotics,
and just-in-time delivery (JIT), it is more than a new technology or a new concept. Computer
integrated manufacturing is actually an entirely new approach to manufacturing or a new way of
doing business.

To understand CIM, it is necessary to begin with a comparison of modern and traditional
manufacturing. Modern manufacturing encompassed all of the activities and processes necessary
to convert raw materials into finishes products, deliver them to the market, and support them in
the fields. These activities include the following:

(1) Identifying a need for a product.

(2) Designing a product to meet the needs.

(3) Obtaining the raw materials needed to produce the product.

(4) Applying appropriate processed to transform the raw materials into finished products.

(5) Transporting product to the market.

(6) Maintaining the product to ensure a proper performance in the field.

This broad, modern view of manufacturing can be compared with the more limited
traditional view that focuses almost entirely on the conversion processed. The old approach
separates such critical pre-conversion elements (as market analysis research, development, and
design for manufacturing), as well as such after-conversion elements (as product delivery and
product maintenance). In the other word, in the old approach to manufacturing, only those
processes that take place on the shop floor are considered manufacturing. This traditional
approach of separating the overall concept into numerous stand-alone specialized elements was
not fundamentally changed until the advent of automation. While the separate elements
themselves became automated (i.e., computer aided drafting and design (CAD) in design and
CNC in machining), they remained separate. Automation alone did not result in the integration of
these islands of automation.

With CIM, not only are the various elements automated, but also the islands of automation
are all linked together or integrate. Integration means that a system can provide complete and
instantaneous sharing of information. In modern manufacturing, integration is accomplished by
computers. With this background, CIM can now be defined as the total integration of all

@&
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manufacturing elements through the use of computers.

Progress is being made toward the eventual full realization of CIM in manufacturing. When
this is accomplished, fully integrated manufacturing firms will realize a number of benefits from
CIM:

(1) Product quality increases.

(2) Lead times are reduced.

(3) Direct labor costs are reduced.

(4) Product development times are reduced.

(5) Inventories are reduced.

(6) Overall productivity increases.

(7) Design quality increased.

New words
1. encompass [in'kampas] v. A8 EETEEREY)
2. delivery [di'liveri] n. ks AT
3. performance [pa'fo:mons] n. JEAT: $AT
4. conversion [Kon'va:fon] n. B, ik
5. advent [‘&dvant] n. I FBk
6. background ['baekgraund] n. 55, B8
7. instant ['instont] a. LRI, EHEM
8. maintenance ['meintonans] n. i85, PREF
Phrases and Expressions
1. computer integrated manufacturing THENEE BiE R4t
system (CIMS)
2. lead time = delivery time ZOTFIE], B AT RN
3. be defined as ... T8 SLAgeeeeee
Notes

1. It is more than a new technology or a new concept.

HHUEE (CIM) M5, EAMUE & — S e.

A, more than ... or ... 550N “ 53 R0 7,

2. Modern manufacturing encompassed all of the activities and processes necessary to
convert raw materials into finished products, deliver them to the market, and support them in the
fields.

BUACHIE 48 1R EA R it o 187 4% 0 T 3 A kAT 8 5 i 55 B 15 B0 — )

AT AR .
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necessary to do ... AR 1E, {F the activities and processes [ )i B & 18, =N “b

3. This traditional approach of separating the overall concept into numerous stand-alone
specialized elements was not fundamentally changed with the advent of automation.

XA G35 (R RS M 2 20 B RVE 22 B ST ) F R e i 07 OF IR BEE E sl i B
MR AERATER AR .

731§ 1% separating the overall concept into numerous stand-alone specialized elements iX
BAEA 1] of .

4. Progress is being made toward the eventual full realization of CIM in manufacturing.

FERR 258 4 SEIL CIM Y7 0] b i3l 1E AR B 2 Je

full realization of ... & N5E45Hl.

Exercise

I . Place a“Tafter sentences that are true and an“F”after those that are false.

1. CIMS is a new type of enterprise. ( )

2. Transporting product to the market is not encompassed in modern manufacturing. ( )

3. Traditional manufacturing encompasses all of the activities and processes necessary to
convert raw materials into finished products. ( )

4. While such separate elements as CAD or CAM themselves became automated,
integration of these islands of automation will fully realize. ( )

5. In modern manufacturing, integration is accomplished by computers. ( )

IT. Answer the following questions.

1. What does CIMS means?

2. What’s the difference between modern and traditional manufacturing?
3. What can we benefit from CIMS?

MI. Fill the following blanks with appropriate words.

( ) or CIM is the term used to describe the most modern approach to manufacturing.
Although CIM encompasses many of the other advanced manufacturing technologies such as
computer numerical control ( ), CAD / CAM, robotics, and just-in-time delivery ( ), itis
more than a new technology or a new ( ). Computer integrated manufacturing is actually an
entirely new approach to manufacturing or a new way of ( ).

To understand CIM, it is necessary to begin with a comparison of modern and traditional
manufacturing. Modern manufacturing encompassed all of the activities and processes necessary
to convert raw materials into ( ), deliver them to the market, and support them in the fields.
These activities include the following.

This broad, modern view of manufacturing can be compared with the more limited ( )
view that focuses almost entirely on the conversion processed.

@
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In the other word, in the old approach to manufacturing, only those processes that take
place on the ( ) floor are considered manufacturing. This traditional approach of ( )the
overall concept into humerous stand alone specialized elements was not fundamentally changed
with the advent of automation. While the separate elements themselves became ( ), they
remained separate. Automation alone did not ( ) in the integration of these islands of
automation.
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£ Expand Knowledge Flexible Manufacturing
Systems

The individual manufacturing system that were introduced here can be incorporated into a
single large-scale system in which the production of part is controlled with the aid of a central
computer. The advantage of such a production system is its high flexibility in terms of the small
effort and short time required to manufacture a new product, and therefore it is denoted as a
flexible manufacturing system (FMS).

Existing FMS in the United States are typically made up of machining centers working in
concert with the types of machines, all under the control of a central computer. The work pieces
are on pallets which move throughout the system, transferred by towlines (or drag chains)
located beneath the floor or by some other mechanism. The FMS limits handling by the
operators and can be more readily reprogrammed to handle new requirements.

Future FMS will contain many manufacturing cells, each cell consisting of a robot serving
several CNC machine tools or other stand-alone systems such as an inspection machine, a welder,
an EDM machine, etc. The manufacturing cells will be located along a central transfer system,
such as a conveyor, on which a variety of different work pieces and parts are moving. The
production of each part will require processing through a different combination of manufacturing
cells. In many cases more than one cell can perform a given processing step. When a specific
work piece approaches the required cell on the conveyor, the corresponding robot will pick it up
and lead it onto a CNC machine in the cell. After processing in the cell, the robot will return the
semi-finished or finished part to the conveyor. A semi-finished part will move on the conveyor
until it approaches a subsequent cell where its processing can be continued. The corresponding
robot will pick it up and load it onto a machine tool. This sequence will be repeated along the
conveyor, until, at the route, there will be only finished parts moving, then they could be routed
to an automatic inspection station and subsequently unloaded from the FMS. The coordination
among the manufacturing cells and the control of the part’s flow on the conveyor will be
accomplished under the supervision of the central computer.

The advantages of FMS include the following:

(1) Increased productivity.

(2) Shorter preparation time for new products.

(3) Reduction of inventory of parts in the plant.

(4) Saving of labor cost.

(5) Improved product quality.
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(6) Attracting skilled people to manufacturing (since factory work was regarded as boring
and dirty).

(7) Improved operator’s safety.

Additional economic savings may be from such things as the operator’s personal tools,
gloves, etc. Other savings are in locker rooms, showers, and cafeteria facilities—all representing
valuable plant space, which will not require enlarging if company growth is achieved with
flexible automation systems.
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» » p Lesson 15 Introduction to Electromechanical

Products and Negotiation

Place: Shanghai Industrial Fair, Exhibition hall of NC Machines
Characters:Mr Zhou. Sales representative of a NC Machine Manufacturer

Zhou:

Jiang:

Zhou:
Jiang:

Zhou:
Jiang:

Zhou:

Jiang:

Zhou:

Mr. Xu, Deputy-headmaster in charge of teaching in a institute
Mr. Jiang, Dean of Electromechanical Department
Mr. Shi, Dean of the Scientific Research Section

How do you do? Welcome to see our products. What kind of equipment are you
most interested in?

I am interested in your MC (Machining Center) Machine, Model SV-1000. Would
you show me a manual of Model SV-1000?

OK. What’s your name?

My name is Jiang Zhongli. Here is my card. This is Mr. Xu, our deputy-headmaster
and this is Mr. Shi, dean of our scientific research section.

And here is my card. Thank you for coming. Are you also interested in MC?

Yes, ours is a comprehensive key institute integrated with electromechanical, trade
and foreign languages. We not only have the specialties such as electromechanical
integration and technological foreign languages but also NC simulation center and
CAD/CAM laboratory. With the support of Shanghai Municipal Educational
Commission and the local bureau of finance, we’ll make more investment in
equipment.

Oh, I see. | think you will mainly use the NC machine you are going to buy for
teaching, won’t you?

Yes. Besides teaching and training, we’ll also use it for scientific research and
production. Therefore, we are very strict in choosing NC machines, which should
meet the following requirements:

(1) Advanced technology.

(2) Multi-functionality.

(3) Higher precision which can meet the needs of teaching, scientific research and
production.

No problem. Established in 1943, our company has a long history and abundant
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experience in manufacturing machine tools. We are highly praised by our
customers because of high quality of our products and our excellent after-sales
services. Our products are widely sold in the world. From the sample products, you
can see that our products are superior in function and precision index to those
similar products. There are 16 tools in the storage, which will make them change
automatically. The working table can move forward and backward in a wide scale,
which is completely fit for the processing of conventional mold. It has a high
performance and is quite suitable for your institute and middle-sized enterprises.

Shi: Besides guaranteeing the structural functions, and the technical precision listed in
the sample, can you add a fourth axis to make the four axes (X, Y, Z, and B) move
simultaneously?

Jiang:  There should be RS-232 communication set on your MC, which can support the
CAD / CAM communication and finish the complicated surface by DNC (Direct
Numerical Control).

Xu: In addition. would you please provide the attachments suitable for this model, such
as shanks, cutters, and trolleys?

Zhou: OK, No problem.

Xu: Would you give us your quotation?

Zhu: How many NC machines do you want to order?
Shi: One.

Zhou:  Let me think it over. 560,000 RMB.

Xu: Your quotation is on the high side.

Zhou:  Considering the quality. | think our quotation is quite reasonable.

Jiang:  Mr. Zhou, you know, colleges don’t have a lot of funds and this time we have the
rare chance to get the appropriation from the Municipal Educational Commission
and Financial Bureau to renovate our NC training center. We have much equipment
to buy and we are hard up for money. Please give us the most favorable price as
your support for the educational cause.

Zhou: | have met three master hands in negotiation today (laughter). By the way, how
would you make the payment?
Xu: I’ll pay by installment.

Zhou:  What about paying 30% upon signing the contract, and then paying the rest after
delivery of the goods?

Xu: According to our practice, we’ll pay 60% after delivery, and pay the additional
10% after 3 months’ trial use.

Jiang:  What about your after-sales services?

Zhou:  We will ensure you “three warranties” (for repair replacement or compensation of
faulty products) during one year period of guarantee. Then we’ll ensure you follow
up services. OK, just now you said that you also want to buy NC equipment?



> > e LT RE

Jiang:  Yes, we want to buy WFC (Wire Flame Cutter), and EDM (Electric Discharge
Machine).

Zhou:  We can be your agent.

Xu: Mr. Zhou, let’s decide 500,000 RMB for this NC machine. We’ll discuss other
equipment after we have done this one.

Zhou: I am afraid we can’t. | don’t think you’ll let us sell the goods at a loss. I think we
should decide it at 500,000 RMB. This is our lowest quotation, and no further
concession. Actually, we won’t make a profit. We will just use it as an
advertisement.

Xu: Including freight?

Zhou: Um, OK.

Shi: When will you make the delivery?

Zhou:  Inabout two months.

Xu: If you promise to deliver the goods 15 days ahead of time, We can accept your
quotation.

Zhou:  Please wait for a while, I’ll talk it over with our manufacturing manager. Mr. Xu, |
have just talked it over with Yang, our general manager. He agrees to your
requirement of delivery, 15 days ahead of time.

Jiang:  Mr. Zhou, during assembling the machine, can we go to your factory to learn from
your technicians on how to test and adjust different kinds of precision index on the
spot?

Zhou:  Yes, you are welcome. You are experts in this line. We welcome you to supervise
us. Please be assured that we’ll use the advanced computer-laser feedback system
to test and adjust the machine and make sure that every precision index will meet
the requirements.

Shi: You can drop us a line.

Zhou:  OK. Next, shall we sign a contract and a memorandum for the NC machine?

Xu: OK. Looking forward to mutual cooperation.

New words

1. exhibition [.eksi'bifan] n. EY, BES

2. hall [ho:1] n. 1T

3. representative [repri'zentotiv] n. fA&E; REA

4. institute ['institju:t] vt. #ors il s BT n e,
Fov b, WAk

5. equipment [i'kwipmant] n. B % s CLAEXLTRRD M
W, iR

6. manual ['manjual] a. HFM; FLi9;  n FH, 858

7. deputy ['depjuti] n. @l A, AR W, TRIH

068
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8. comprehensive [.komprihensiv]
9. simulation [,simju'leifan]

10. investment [in'vestmont]

11. municipal [mju'nisipl]

12. commission [ka'mifan]

13. technology [tek'nalod3i]

14, establish [is'teblif]
15. quality ['kwoloti]
16. superior [sju’piaris]

17. index ['indeks]

18. performance [pa'fo:mans]
19. enterprise [‘entopraiz]
20. guarantee [,geeran'ti: ]

21. precision [pri'sizon]

22. simultaneous [.simal'teinjos]

23. communication [ka.mju:ni'keifan]
24. quotation [kwou'teifan]

25. appropriation [a,proupri'eifan]

26. renovate ['renaveit]

27. installment [in'sto:Imont]

28. sign [sain]

29. contract ['kontraekt]

30. warranty ['woranti]

31. negotiation [ni.gaufi'eifan]

32. profit [profit]

33. concession [kan'sefan]

34. technician [tek'nifn]

35. memorandum [;mema'r&ndom]

36. mutual ['mju:tfusl]
37. cooperation [kau.opa'reifan]
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Phrases and Expressions

1. Industrial Fair Tk s

2. deputy-headmaster R K

3. Electromechanical Department PR

4. the cocal bureau of finace W EUR)
Notes

1. Yes, ours is a comprehensive key institute integrated with electromechanical, trade and
foreign languages.

el PR —FTEN. B5 . AMET RIS E M E S SRR T .

integrated with electromechanical, trade and foreign languages /& institute [ J5 & €15

2. We not only have the specialties such as electromechanical integration and technological
foreign languages but also NC simulation center and CAD/CAM laboratory.

EEAMEBCA WU — A TAVEARIMESE LY, T Hid A #efz kil $t, CADICAM

notonly ... butalso ... A fH-e--- MM H.eeeee

He not only studies hard but also works well.

AN £ 28577, T HAANE TAE.

3. From the sample products, you can see that our products are superior in function and
precision index to those similar products.

MRS b, ARATAT DAE B h RS B AR FE fabn i T AR RIS~ i

superior L34 A, kI -ee - FI(to; in); e ] (to)

be superior in numbers % & - 51

be superior to hardships A~ i iz T 4R [ 7

4. The working table can move forward and backward in a wide scale, which is completely
fit for the processing of conventional mold.

TAEGVERIBOR, 584 n] DR BRI BN 1.

Exercises

Please translate the following phrases into Chinese.
. Exhibition hall of NC Machines

. deputy-headmaster

. in charge of

. the cocal bureau of finace

. machine tool

. sign the contract

. agree to

. look forward to

O N O OB~ W DN
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Expand Knowledge Operation Panel of the CNC
System

7.2” Monochrome LCD/MDI Panel (see Fig. 15-1)

[ ]

00000 |
000000
onooan

[D:ID:D:D||D

Fig. 15-1 7.2” Monochrome LCD/MDI Panel

14" color CTR/MDI Panel (see Fig. 15-2)

Reset key Start key
' N

S )

'S S @l START|
[o][~] El
Xuj{¥v [ 2]
COC0C=] :
u— HE Address key
ErdFa]
CdEIFEIE=
0oz

\ / ) GG EF Shift key

L 1 -
CIEIGIC N1 Numerical keys
J:]DDDDD[:ID ug - L] fead Calculation key
P— r i = H = g e Input key
m Soft Operation ==t CNC/PMC Switch key
— keys menu key = [ == Auxiliary key
1 | 1
i T

Funtion I Poweroffswitch  Page keys Cursor move keys

menu key Power on switch

Fig. 15-2 14" color CRT/MDI Panel
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Key Location of MDI (see Fig. 15-3)

Reset key Soft kE::i Pragram Edi{keys Cancel (CAN) key Function keys Help key
I \ -'|
A
REET
v
~ ~ o .l. - ¥ ) 1 .
=P N al |¥ R A g B 3 o m?; ﬁ UPE Q -:Fs..mLEEI EP
- A | e )| 2
X C‘ Z ¥ F L d [ 5 ) _:'55 :r:s%m' SYSTEM| |MESSAGE Cﬂ-‘ﬂﬁ“@
M o ] t
L]~k T o 1. 112 + 3. EE& |t PaE
- - -k - L e S B . - - - L
4 = _ . 1]~ - S | | PacE
y H W v| [F%%e | 0 * A | miEr | | ' 4
1 llll'llf i A
Shift key Cursor keys FPage change keys
Address/numeric kays Input key

Fig. 15-3 Key Location of MDI

Explanation of the MDI Keyboard

1. Reset Key

Press this key to reset the CNC, to cancel an alarm, etc.

2. Help Key

Press this key to display how to operate the machine tool, such as MDI key operation, or the
details of an alarm which occurred in the CNC (Help function).

3. Soft keys

The soft keys have various functions, according to the applications. The soft-key functions
are displayed at the bottom of the screen.

4. Address/numeric keys

Press these keys to input alphabetic, numeric, and other characters.

5. Shift key

Some keys have two characters on their keyboard. When pressing the Shift key switches the
characters,a character Q is indicated at the bottom left corner on the screen.

6. Input key

When an address or a numerical key is pressed, the data is input to the buffer, and it is
displayed on the screen. To copy the data in the key input buffer to the offset register, etc. , press
the INPUT key. This key is equivalent to the INPUT key of the soft keys; the same results can be
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obtained by pressing either of them.

7. Cancel key

Press this key to delete the last character or symbol input to the key input buffer. When the
key input buffer displays

>N001 x 1000Z
and the cancel CAN key is pressed, Z is canceled and
>NO0O0I x 1000__ is displayed

8. Program Edit keys

Press these keys when editing the program.

ALTER: Alteration

INSERT: Insertion

DELETE: Deletion

9. Function keys

Press these keys to switch display screens for each function.

Press this key to display the position screen

Press this key to display the program screen

Press this key to display the offset/setting screen

Press this key to display the system screen

Press this key to display the message screen

Press this key to display the custom screen (conversational macro screen) or graphics
screen.

10. Cursor keys

There are four different cursor move keys.

—: This key is used to move the cursor to the right or in the forward direction. The cursor is
moved in short units in the forward direction.

—: This key is used to move the cursor to the left or in the reverse direction. The cursor is
moved in short units in the reverse direction.

L: This key is used to move the cursor in a download or forward direction. The cursor is
moved in large units in the forward direction.

T: This key is used to move the cursor in a upload or reverse direction. The cursor is moved
in large units in the reverse direction.

11. Page change keys

o : This key is used to changeover the page on the screen in the forward direction.

o : This key is used to changeover the page on the screen in the reverse direction.
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» » » Lesson 16 Adjustment and Training of Installation

of CNC Machines

A large quantity of NC equipment (such as Machining Center, Wire Flame Cutter, Electric
Discharge Machine) are delivered to NC simulation center in a institute. Some NC equipment is
fixed up and debugged by some technicians from the manufacturer. How the technicians are
fixing and installing the NC and are training the users how to operate and maintain these new

machines.
Place: Simulation Center in institute
Character: Mr. Zhou, an engineer from the manufacture
Mr. Li, Mr. Zhang, Mr. Shi and Miss You, technicians of the institute
Jiang: Hello, Mr. Zhou We have prepared the crane and transporting tools for this
installation. Let’s discuss how to install these machines and how to train us.
Zhou: We are responsible for the installation and adjustment of the equipment. You can
divide into several groups to do the following things:
(1) Make an inventory according to the shipping list of the equipment.
(2) Help our engineers fix up these machines.
(3) Inspect the precision in accordance with some indexes of ex-factory set.
What do you think about it, Mr. Jiang?
Jiang: OK, you are very considerate, | agree with what you said.
Zhou: Mr. Jiang, to save time, let’s install the three machines in groups?
Jiang: OK, Mr. Zhou and | will be responsible for making an inventory to Machining
Center. Mr. Shi and Li for EDM, Miss You and Mr. Zhang for Flame Cutter.
(MC testing ground)
Jiang: Mr. Zhou, first let’s recheck every index of the MC equipment in accordance
with manufacturing precision, shall we?
Zhou: Yes, let’s begin. | think there may be some changes in the original precision
because of the bumping in transport. So, we should readjust them.
Jiang: OK. Since every index of geometric precision has met our standards, | want to
design a part to finish on the machine, is it OK?
Zhou: Special sample and tools are needed.
Jiang: I’ve prepared everything.
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Zhou: Oh, it's very complicated. There are many difficult processes such as milling
the surface and the bench, pocket, drilling holes, tapping, free surface, and so
on. | think that we’ll undergo an examination today (laugh). It will test both the
machine and the operators.

Jiang: That’s not my aim. We are not familiar with the new equipment. | want to know
the actual processing ability of this equipment in order to know what’s to do,
when we undertake some processing in future.

Zhou: OK, let’s start.

Jiang: Mr. Zhou, you’d better prepare something on one side of the machine. | will
send an NC program to you on the other side. What’s Baud rate of the machine?

Zhou: 4,800 bps.

Jiang: Ready. Start.

Zhou: OK. The machine is beginning to process the sample. The tool is changed
smoothly in magazine, milling the surface, milling the slots, drilling hole,
tapping, and so on. All the processes are OK.

Jiang: Let’s measure the finished sample. Oh, the precision fits with the requirements.
Would you mind making up some sizes in this sample?

Zhou: That’s right. After adjusting the value of the make up, we’ll finish and measure it
again.

Jiang: Now, that’s very good. Size and precision totally meet the standards. Thank you
very much.

(EDM testing ground)

Li: Mr. Shi, first of all, let’s test the flatness and straightness of the working table,

then the verticality of the principal axis against the working table. The above
targets are within the precision limits of the delivery stipulation.

Shi: Next, can you test the two kinds of processing (rough and finish processing)?

Li: OK.

Shi: How do you guarantee the precision of processing?

Li: First, | guarantee the precision of the electrodes themselves; second, | guarantee

the verticality of electrodes against the working table when installed; Finally,
| select the proper processing parameters, for example, voltage current intensity,
pulse breadth, clearance, frequency, and so on. All these should be accumulated
through long-term experience.

Shi: Thank you.

(Flame Cutter testing ground)

You: Mr. Zhang, what should we pay attention to when processing Flame Cutter?

Zhang: First, avoid folding when tying the molybdenum wire; second, make sure of its
proper tightness when screwing it. You should not screw it too tight, or it will
break.
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You:
Zhang:
data base available for reference.
You: Thank you.
New words

How can we improve the precision of flame cutter processing?

First, pay attention to the coordination between the tightness and the feeding

speed of the molybdenum wire; second, pay attention to the verticality of the
molybdenum wire (try to use the straighter of electrode to correct its verticality);
finally select the proper processing parameters according to different materials.
This depends on accumulated experience, of course, there is an experimental

1. quantity ['kwontiti]
2. simulation [,simju'leifan]
3. maintain [mein'tein]

4. crane [krein]
5. transport [treens'po:t]

6. installation [iinsto'leifan]
7. bump [bamp]
8. pocket ['pokit]

9. undergo [.anda'gou]

10. verticality [\va:ti'keeliti]

11. electrode [i'lektroud]

12. molybdenum [ma'libdinam]
13. accumulate [o'kju:mjuleit]
14. magazine [[maga' zi:n]

15. stipulation [istipju’leifan]

Phrases and Expressions

1. be responsible for
2. in accordance with
3. agree with

4. be familiar with

5. molybdenum wire

n. #H, &

n. f;

vt TR¥E: dRSl RIE, 4B BEE E
S

n. REN, mAE, THERE, THERE
vt dEik; WG no 8%, isf LA,
Wah, EE, ROl ] s

n ZA WE; B RKE, &%

vt &vi. HEEl phdE, on. bR, JHiE
n. 88, 048 vt e BENIEN
a. WER: N

vt. &JJi; K% B

n. EEME, FEERE

n. HLK

n. 4H

vt. & vi. HERH; FHLER

n. JIPE: HIIMEFIERIEE, RE, B
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n. [(ANAE0 #E: (T8 Sk, &%AF
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Notes

1.Would you mind making up some sizes in this sample?

PRAA S b g8 I Ll b R LA R e 2

mind + doing /i & i H

make up ¥h78, FREN. -

Work fast, to make up for lost time.

IR TR, RIRAMIR B TA]

You have to make up the French examination.

TRID AN 518

I certainly will try to make up for it.

o8 2 WEAN R

2. Mr. Shi, first of all, let’s test the flatness and straightness of the working table, then the
verticality of the principal axis against the working table.

s, B, ARIRATENUR TAE & B AL, AR5, W T
ENiUEIENE

Exercises

Please translate the following phrases into Chinese.
1. Wire Flame Cutter

2. Electric Discharge Machine

. In accordance with

. be familiar with

. Baud rate

. make up

. delivery stipulation

. rough and finish processing

0 N O O AW
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Expand Knowledge Installation

1. Unpacking

In unpacking, the shipping list must be first examined to ensure the proper configuration of
the required system.

All the parts, attachments and spare parts of the shipped system have then to be checked
item by item according to the shipping list for their types, quantities and external appearances to
exclude confusions, mistake packing, shortages and damages.

The Control Unit Chassis must be subject to a further inspection for the correct types, good
mechanical fastening, and reliable electrical connections of all its component, such as PCB’s
switches and keys, transformers, and so forth (refer to the Control Unit Assembly, and the Wiring
Diagram).

2. Mounting

Mount the Control Unit Chassis safely on the machine tool at a position convenient to
operator. A cantilever bracket shown in Fig. 16-1 might be quite be helpful. In some systems, the
driver circuitry with the power transformer are packed in a separate chassis, it should be fixed
securely also.

Mount the stepper motors to the feed mechanism of machine tool.

Control unit chassis

Cantilever bracket

L]

Clamping screw UPPer support

Support cover ﬂ"———‘E'__

Lower pilot Lathe

B O ' ! Lathe
Lower support égﬁlﬁmpmﬁ screw

(@) (b) (©)
Fig. 16-1 Installation of Control Unit Chassis
(a) The Mounting Bracket; (b) Installation-1; (c) Installation-2
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3. Powering-On

Connect the motor drives, the stepper motors and the main power supply to the Control Unit
Chassis according to the Assembly and Wiring Diagram. Before the main source is turned on, the
load button for the power amplifier must be set “OFF”. Turn on the main source switch, and the
Control Unit is now put in form working. At this instant, the ventilator blowers must work properly,
as the blowers prohibit the Control Unit work without the forced Ventilation. Then turn on the load
button as that the Control Unit, the Drivers, and the stepper motors can be tested by manual
operations. When the manual operation inspection verifies the correct performances of all the
component parts, a simple PMP ought to be prepared and be inputted to the system to check the
various functions. If these functions check are confirmed, the system can now be the motor drives for
combined debugging.

4. Points for Attention

(1) If the rotation direction of the motor is found to be opposite to the presumed one, it can
be reversed by interchanging the pin-connections of the connectors at the ends of the cable
joining the driver board and the stepper motor.

NOTE: Be sure to interchange both the two pairs of connections simultaneously, as a single
interchange of either of the two pairs will cause damages to the power transistor.

(2) The IC chip in the system must be prevented from being touched by fingers and are
strictly forbidden from being plugged or extracted when energized. When soldering is necessary
in maintenance, all the power source to the system must be cut-off first, and all the plugging
between the computer mainframe and the peripherals should be disconnected. To avoid damage
when soldering in-circuit elements, the power supply to the soldering iron must be cut off at the
instant of soldering and the chip pins should be soldered with the residual heat of the iron.

(3) When the stepper motor is locked statically, there might be light high-frequency buzz,
which is a normal phenomenon and needs no further care.

(4) When standing-by for a long period, the power amplifier must be switched off so as to
minimize the power consumption and element depletion. For the same reason, longtime continuous
fast feed over 4,000 mm/min is also irrational as it might bring damages to the power transistor.

(5) Once the system main source is cut off, the system must not be repowered within 10
seconds; similarly undue or frequent power on-off are prohibited as all these will cause defects in
the computer and damages to the components.

(6) The characteristics of the VMOS high power transistors are strictly stipulated by the
system, so all other types of transistors are prohibited for substitution.

(7) When connecting or disconnecting the plugs aid sockets, the main source must be cut
off to secure safety for the system and the operator. Care should be taken to assure correct
directions and steady insertion when mating them so as to avoid damages in the connectors.

(8) The framework of the control unit chassis is grounded, so the user must ensure the
correct connection of the main source to guard the chassis from being energized, as an energized
chassis frame will result in serious hazard.
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» b » Lesson 17 Method of Replacing Battery for CNC
Machine Tool (1)

In a system using this CNC, batteries are used as follows(see Tab. 17-1)

Tab. 17-1 The use of the batteries

Use Component connected to battery

Memory backup in the CNC control unit CNC control unit

Preservation of the current position indicated by the | Separate detector interface unit

separate absolute pulse coder

Preservation of the current position indicated by the | Servo amplifier
absolute pulse coder built into the motor

Used batteries must be discarded according to appropriate local ordinances or rules. When
discarding batteries, insulate them by using tape and so forth to preservent the battery terminals
from short-circuiting.

Batteries for memory backup (3 vdc)

Part programs, offset data, and system parameters are stored in CMOS memory in the
control unit. The power to the CMOS memory is backed up by a lithium battery mounted on the
front panel of the control unit. The above data is not lost even when the main battery goes dead.
The backup battery is mounted on the control unit at shipping. This battery can maintain the
contents of memory for about a year.

When the voltage of the battery becomes low, alarm message “BAT” blinks on the display
and the battery alarm signal is output to the PMC. When this alarm is displayed, replace the
battery as soon as possible. In general, the battery can be replace within one or two weeks,
however, this depends on the system configuration.

If the voltage of the battery becomes any lower, memory can no longer be backed up.
Turning on the power to the control unit in this state causes system alarm 935 (ECC error) to
occur because the contents of memory are lost. Clear the entire memory and reenter data after
replacing the battery.

Therefore, We recommend that the battery is replaced once a year regardless of whether
alarms are generated.

The power to the control unit must be turned on when the battery is replaced. If the battery
is disconnected when the power is turned off, the contents of memory are lost.

080
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Observe the following precautions for lithium batteries:

WARNING
If an unspecified battery is used, it may explode.
Replace the battery only with the specified battery (A02B-0200-K102.)

In addition to the lithium battery built into the CNC control unit, commercial D-size
alkaline batteries can be used by installing the battery case externally (see Fig. 16-1).

Battery
A1 case

-

| gy
A
Connector /

Lithium battery
AD2B-0236-K102

S N

Fig. 16-1 Installing the battery

NOTE
A lithium battery is installed as standard at the factory.

(1) Prepare a new lithium battery (ordering drawing number: A02B-0200-K102).

(2) Turn on the power of the control unit once for about 30 seconds.

(3) Turn off the power of the control unit.

(4) Remove the old battery from the top of the CNC control unit.

First unplug the battery connector, then take the battery out of its case. The battery case of a
control unit without option slots is located at the top right end of the unit. That of a control unit
with 2 slots is located in the central area of the top of the unit (between fans).

(5) Insert a new battery and reconnect the connector.

NOTE
Complete steps (3) to (5) within 10 min. Do not leave the control unit without a battery
for any longer than the period shown, as this will result in the contents of memory being lost.
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WARNING
Incorrect battery replacement may cause an explosion. Do not use a battery other than
that specified (specification: A02B- 0020-K102).

New words
1. battery ['beetori] n. (&) Hith (4D
2. component [kom'paunant] n. gy, MR s A, o
3. preservation [prezo'veifon] n. CRAF, DRE I, ORYF
4. ordinance ['2:dinans] n. [1E] 21, %4
5. lithium [lidiom] n. 4
6. maintain [mein'tein] vt TR dkgk; fRFE, 4EH
7. external [ik'sto:nl] HMIETEY, AMEBED: AU, SR
8. alkaline ['zlkolain] B, AR
9. explosion [ik'splouzn] 1BEs R B, YK

a.
a.
n.
10. specification [,spesifi'keifn] n. YA, TELEE)THRIAS
11. replacement [ri'pleismont] n. A&, B, #Hik

12. memory ['memori] n. fEfifis fEffids: 0iCRE
13. connector [ko'nekta(r)] n. R EEAAR BGLE

Phrases and Expression

1. backup battery 2% H LI
2. discarding battery LI
3. servo amplifier fAI R TBOK 2%
4. the absolute pulse coder AT ik e o i
5. is mounted on AL
Notes

1. Preservation of the current position indicated by the absolute pulse coder built into the
motor.

TRAF- P BT AL AR 48500 Jk e 2 B 248 S 7R PR 4 BT AL

built into the motor /& the absolute pulse coder [ )5 & 15 .

2. Used batteries must be discarded according to appropriate local ordinances or rules.

WA ZR 4 HE R IS FR) b 7 V2 2% R T R

according to appropriate local ordinances or rules #& 4] KR 1% .

3. Part programs, offset data, and system parameters are stored in CMOS memory in the
control unit.

&
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TR« JJRAMER R G S B LTS H] B I0H] CMOS 74k &5

4. The power to the CMOS memory is backed up by a lithium battery mounted on the front
panel of the control unit.

FI| CMOS A7 fifh % 1 FELEE 22 2 42 fi] B0 0 i i AL FR) B P vl EAT 5

5. Therefore, We recommend that the battery is replaced once a year regardless of whether
alarms are generated.

B, FATEBA R G ERE, SR — IR,

6. If the battery is disconnected when the power is turned off, the contents of memory are
lost.

AR AT, RO, AT RS E R,

7. The battery case of a control unit without option slots is located at the top right end of the
unit.

T e B AR 1475 1) B8 0 R B A T TR0 PR A 3

8. That of a control unit with 2 slots is located in the central area of the top of the unit
(between fans).

A2 MERE R T, b &AL T T A O X (7R XU 2 7]

Exercises

Answer the following question.

1. Where are batteries used in a system using this CNC?

2. By what is the power to the CMOS memory backed up?

3. How long can a lithium battery maintain the contents of memory?

4. When the battery is replaced, whether should the power to the control unit be turned on?
5. What happened when an unspecified battery is used?
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Expand Knowledge Method of Replacing Battery (1)

&

Replacing the alkaline dry cells (size D)(see Fig. 16-2)

(1) Prepare two new alkaline dry cells (size D).

(2) Turn on the power of the control unit once for about 30 s.

(3) Turn off the power of the control unit.

(4) Remove the battery case cover.

(5) Replace the batteries, paying careful attention to their orientation.
(6) Replace the battery case cover.

NOTE
When replacing the dry cells, use the same procedure as that for lithium battery

replacement procedure.

Connection terminal
on the rear

Mounting hole x 4

Battery case

Fig. 16-2 Replacing the alkaline dry cells

Connection of alkaline dry cells (size D)

Power from the external batteries is supplied through the connector to which the lithium
battery is connected (see Fig. 16-3). The lithium battery, provided as standard, can be replaced
with external batteries in the battery case (A02B-0236-C281) according to the battery
replacement procedures described above.

084
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sy

—] ©
1
=]

o

Fig. 16-3 Connection of alkaline dry cells (size D)

NOTE

(1) Install the battery case (A02B-0236-C281) in a location where the batteries can be
replaced even when the control unit power is on.

(2) The battery cable connector is attached to the control unit by a mean of a simple lock
system. To prevent the connector from being disconnected due to the weight of the cable or
tension within the cable, fix the cable section within 50 cm of the connector.
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» p p Lesson 18 Automation Operation

Programmed operation of a CNC machine tool is referred to as automatic operation.

There are the following types of automatic operation.

Memory Operation

Operation by executing a program registered in CNC memory.

Mdi Operation

Operation by executing a program entered from the MDI panel.

Dnc Operation

Operation while reading a program from an input/output device.

Program Restart

Restarting a program for automatic operation from an intermediate point.

Scheduling Function

Scheduled operation by executing programs registered in an external input/output device.

Subprogram Call Function

Function for calling and executing subprograms registered in an external input/output
device during memory operation.

Manual Handle Interruption

Function for performing manual feed during movement executed by automation operation.

Mirror Image

Function for enabling mirror-image movement along an axis during automation operation.

Manual Intervention And Return

Function restarting automation operation by returning the tool to the position where manual
intervention was started during automation operation.

Memory Card-Based Dnc Operation

Automation operation by a program written to a memory card.

We will give an example: the memory operation of automatic operation:

Memory Operation

Programs are registered in memory in advance. When one of these programs is selected and
the CYCLE START switch on the machine operator’s panel is pressed, automatic operation starts,
and the CYCLE START LED goes on.

When the FEED HOLD switch on the machine operator’s panel is pressed during automatic
operation, automatic operation is stopped temporarily. When the CYCLE START switch is
pressed again, automatic operation is restarted.

086
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When the RESET key on the MDI is pressed, automatic operation terminates and the reset
state is entered.

The following procedure is given as an example. For actual operation, refer to the manual
supplied by the machine tool builder.

Procedure for Memory Operation

1. Press the MEMORY mode selection switch.

2. Select a program from the registered programs. To do this, follow the steps below:

(1) Press PROG to display the program screen.

(2) Press address O.

(3) Enter program number using the numeric keys.

(4) Press the O SRH soft key.

3. For the two-path control, select the tool post to be operated with the TOOL POST
SELECTION switch on the machine operator’s panel.

4. Press the CYCLE START switch on the machine operator’s panel. Automatic operation
starts, and the CYCLE START LED goes on. When automatic operation terminates, THE
CYCLE start LED goes off.

5. To stop or cancel memory operation midway through, follow the steps below.

(1) Stopping memory operation.

Press the FEED HOLD switch on the machine operator’s panel. The FEED HOLD LED
goes on and the CYCLE START LED goes off. The machine responds as follows:

(O When the machine was moving, feed operation decelerates and stops.

@ When dwell was being performed, dwell is stopped.

@ When M, S, or T was being executed, the operation is stopped after M, S, or T is
finished.

When the CYCLE START switch on the machine operator’s panel is pressed while the
FEED HOLD LED is on, machine operation restarts.

(2) Terminating memory operation.

Press the RESET key on the MDI panel.

Automatic operation is terminated and the reset state is entered. When a reset is applied
during movement, movement decelerates then stops.

After memory operation is started, the following are executed:

(@ A one-block command is read from the specified program.

@ The block command is decoded.

(3 The command execution is started.

@ The command in the next block is read.

® Buffering is executed. That is, the command is decoded to allow immediate execution.

® Immediately after the preceding block is executed, execution of the next block can be
started. This is because buffering has been executed.
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@ Hereafter, memory operation can be executed by repeating the steps @ to (®).

New words

1. register ['redzista(r)] vt &vi. o Bl EM

2. temporarily [‘tempoararili] ad. I

3. terminate ['to:mineit] vt. & Vi, ZE (RS, fHfEib, Ok @
Br (29%)

4. decelerate [,di:'seloreit] vt & Vi Cff) JCE; PR A, JROE; 184k
iz

5. dwell [dwel] vi. ®E; EEEET

6. decode [di:'koud] vt Bt (i), fE (hE)

7. buffer ['bafo] n. ZZrpds, EURAS: vt &, R

8. precede [,pri'si:d] vt & vi. (I [E], A28, P LE--- - Z Ja[Hl]

BT, fEeweeer 2 by Heeeees R, fEeeeees A
ks R E5IE by, with)

mes vt. & vi. T8¥%; =)

SZAT, AT

9. command [ka'ma:nd]

n.
10. execution [.eksi'kju: fn] n.

Notes

1. Operation by executing a program registered in CNC memory.

A PATHAE R G AF T IR P AT 4

registered in CNC memory »& program [ )5 B & i .

2. Restarting a program for automatic operation from an intermediate point.
MEHT R R S — MR Pt AT B 3hiEtT .

3. Scheduled operation by executing programs registered in an external input/output device.
T PATAE AN S B Th AR AT TIUE R AE

4. Function for calling and executing subprograms registered in an external input/output

device during memory operation.

B AEATfl s AR b P A PAT SR R A B TR B Th g
registered in an external input/output device /& subprograms [ 5 B i€ i .
5. When one of these programs is selected and the CYCLE START switch on the machine

operator’s panel is pressed, automatic operation starts, and the CYCLE START LED goes on.

HIEFIXEREF A 4% THURIRIF IR L0630 5 shigtll, Baistriash, 7+

HAEH A 24T 2 o

6. For the two-path control, select the tool post to be operated with the TOOL POST

SELECTION switch on the machine operator’s panel.

088

XTI ERAR ], FHAENUPR IR A AR L 10 7] BRI R B HRAE I T 5L
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Exercises

Translate the following into Chinese.
. automatic operation

. MDI

. input/output device

. manual feed

. in advance

. machine operator’s panel

. cycle start switch

. refer to

0 N O O~ W DN B

089
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’;,\-:':;;:" Expand Knowledge Ultraprecision Machining

Beginning in the 1960s, increasing demands have been made for the precision
manufacturing of components in computer, electronic, nuclear energy, and defense applications.
Some examples include optical mirrors, computer memory disks, and drums for photocopying
machines. Surface finish requirements are in the tens of nanometer (10 °m or 10 *um) range and
form accuracies in the um and sub-um range.

Because the cutting tool for ultraprecision machining applications is almost exclusively a
single-crystal diamond, the process is also called diamond turning. The diamond tool has a
polished cutting-edge with a radius as small as a few nanometers. Wear of the diamond can be a
significant problem, and recent advances include cryogenic diamond turning, in which the
tooling system is cooled by liquid nitrogen to a temperature of about -120°C.

The workpiece materials for ultraprecision machining to the date include copper alloys,
aluminum alloys, silver, electroless nickle, infrared materials, and plastics (acrylics). The depth
of cut involved is in the nanometer range. In this range, hard and brittle materials produce
continuous chips (the process is known as ductile-regime cutting); deeper cutting produce
discontinuous chips.

The machining tools for these applications are built with very high precision and high
machine, spindle, and work holding-device stiffness. These ultraprecision machines, parts of
which are made of structural materials with low thermal expansion and good dimensional
stability, are located in a dust-free enviroment (i.e., clean rooms) where the temperature is
controlled to within a fraction of one degree.

Vibrations from internal machine sources as well as from external sources, such as nearby
machines on the same floor, are also avoided as much as possible. Laser metrology is used for
feed and position control, and the machines are equipped with highly advanced computer control
systems and with thermal and geometric error compensating features.
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» P Lesson 19 Test Operations ( I )

The following functions are used to check before actual machining whether the machine
operates as specified by the created program.

(1) Machine Lock and Auxiliary Function Lock

(2) Feedrate Override

(3) Rapid Traverse Override

(4) Dry Run

(5) Single Block

1. Machine Lock And Auxiliary Function Lock

To display the change in the position without moving the tool, use machine lock, see
Fig.19-1 There are two types of machine lock: all-axis machine lock, which stops the movement
along all axes; and specified-axis machine, which stops the movement along specified axes only.

In addition, auxiliary function lock, which disables M, S, and T commands, is available for
checking a program together with machine lock.

MOl

()

Xooooo
Tool Yoo

Workpiece
; The tool does not move but the

position along each axis changes
on the display.

Fig. 19-1 Machine lock

(1) Procedure for Machine Lock and Auxiliary Function Lock

Machine Lock Press the machine lock switch on the operator’s panel. The tool does not
move but the position along each axis changes on the display as if the tool were moving.

Some machines have a machine lock switch for each axis. On such machines, press the
machine lock switches for the axes, along which the tool is to be stopped. Refer to the
appropriate manual provided by the machine tool builder for machine lock.
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WARNING The positional relationship between the workpiece coordinates and machine
coordinates may differ before and after automatic operation using machine lock. In such a case,
specify the workpiece coordinate setting command or by performing manual reference position
return.

Auxiliary Function Lock Press the auxiliary function lock switch on the operator’s panel.
M, S, T and B codes are disable and not executed. Refer to the appropriate manual provided by
the machine tool builder for machine lock.

(2) Restrictions

[M, S, T, B COMMAND ONLY BY MACHINE LOCK] M, S, T, B commands are
executed in the machine lock state.

[REFERENCE POSITION RETURN UNDER MACHINE LOCK] When a G27, G28, or
G30 command is issued in the machine lock state, the command is accepted but the tool does not
move to the reference position and the reference position return LED does not go on.

[M CODES NOT LOCKED BY AUXILIARY FUNCTION LOCK] MO00, M01, MO02,
M30, M98, and M99 commands are executed even in the auxiliary function lock state. M codes
for calling a subprogram(parameters No. 6071 to 6079) and those for calling a custom
macro(parameter No. 6080 to 6089) are also executed.

2. Feedrate Override

A programmed feedrate can be reduced or increased by a percentage (%) selected by the
override dial. This feature is used to check a program. For example, when a feedrate of 100 mm/min
is specified in the program, setting the override dial to 50% moves the tool at 50 mm/min(see Fig.
19-2).

Feedrate 100 mm/min Check the machining by altering the
(Specified in the program) tool feedrate from the value specified in

\ the program
Feedrate 50 mm/min after

feedrate override

<
<

Workpiece

Fig. 19-2 Feedrate override
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[Procedure for Feedrate Override]

Set the feedrate override dial to the desired
percentage (%) on the machine operator’s panel, before
or during automatic operation.

On some machines, the same dial is used for the

feedrate override dial and jog feedrate dial. Jog feedrate 0 200
override, (see Fig. 19-3). Refer to the appropriate Jog feedrate override
manual provided by the machine tool builder for Fig. 19-3

feedrate override.

The override that can be specified ranges from 0% to 254%. For individual machines the
range depends on the specifications of the machine tool builder.

During threading, the specified override is ignored; the override is always assumed to be
100%.

New words and Phrases

1. feedrate ['fi:dreit] n. G

2. perform [pa'fo:m] vt. & vi. BT JEAT

3. available [o'veilobl] a. ATHI: I3
4. execute ['eksikju:t] vt. PAT; S fEAERK

Phrases and Expressions

1. rapid traverse Pus s POEATIE

2.dry run TIetT

3. jog feedrate override Sbriprig oy e

4.in a canned cycle TE— 5 PRI E R A N
Notes

1. There are two types of machine lock: all-axis machine lock, which stops the movement
along all axes; and specified-axis machine, which stops the movement along specified axes only.
In addition, auxiliary function lock, which disables M, S, and T commands, is available for
checking a program together with machine lock.

BWARB PS5 LI T s s B BT SR BN LW 48 2 R HZ 30 1
BERBURS. ULAh, REBEME M, ST 54 R DR H B D e B nl F T A A Fe AL
PRE
(1) which stops the movement along all axes 1 all-axis machine lock /)5 & %€ 1%; which
stops the movement along specified axes only {F specified-axis machine ] )5 & & i& .
(2) is available for P75 2][¥], be available for use #J i AR . 140:
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These tickets are available for one month.

XS RO H .

He is not available for the job.

A AN E BARIZ AN A

This book is not available here.

XREEARZAA.

2. Refer to the appropriate manual provided by the machine tool builder for machine lock.
HEE MHURA ] IR BERA LB T

provided by the machine tool builder for machine lock {£ manual ] )5 & %€ i& .

Exercises

1. Which functions are used to check before actual machining?
2. What are the two types of machine lock?
3. How many instructions about the reference position?
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fg Expand Knowledge Test Operations (1II )

3. Rapid Traverse Override
An override of four steps (FO, 25%, 50%, and 100%) can be applied to the rapid traverse
rate. FO is set by a parameter (N0.1421). Rapid traverse override is show as Tab. 19-1. and Fig.

' Y T =7

Rapid traverse  Overmide Smimin
rate10m/min 50%

2

Fig. 19-4 Rapid traverse override

Tab. 19-1 Rapid Traverse Override

Procedure

LowW 100 Select one of the four feedrate with the rapid traverse override switch
during rapid traverse, see Fig. 19-4. Refer to the appropriate manual

provided by the machine tool builder for rapid traverse override

Rapid traverse overtime

The following types of rapid traverse are available. Rapid traverse
override can be applied for each of them.
(1) Rapid traverse by G0O
Explanation (2) Rapid traverse during a canned cycle
(3) Rapid traverse in G27, G28, G29, G30, G53

(4) Manual rapid traverse

Rapid traverse of manual reference position return
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4. Dry Run

The tool is moved according to the

feedrate specified by a parameter regardless
of the feedrate specified in the program. This
function is used for checking the movement
of the tool under the state that the workpiece
is removed from the table. Dry run is shown
as Fig.19-5, and the procedure for dry run is

shown as Tab. 19-2.

Tool

Fig. 19-5 Dryrun

Tab. 19-2 Procedure for Dry Run

Procedure

Press the dry run switch on the machine operator’s panel during automatic
operation.

The tool moves according to the feedrate specified by a parameter. The rapid
traverse switch can also be used for changing the feedrate.

Refer to the appropriate manual provided by the machine tool builder for dry

run.

Explanation

BINGLE] || OFT BLOCK M
BLOCK STOP SHP ==
)

The dry run feedrate changes as shown in the table below according to the rapid

traverse switch and parameters.

Rapid traverse Program command

button Rapid traverse Feed

ON Dry run speed x JV, or | Dry run feedrate x Max. x JV®

OFF rapid traverse rate” Dry run feedrate x JV*2)

oRY MsT ||| woRK
suk ||| wocx ||| LieHT

Max.cutting feedrate: Setting by parameter No.1422
Rapid traverse feedrate: Setting by parameter No.1420
Dry run feedrate: Setting by parameter No.1410

JV: Jog feedrate override

@ Dry run feedrate x JV when parameter RDR (bit 6 of No. 1401) is 1. Rapid traverse rate when

parameter RDR is 0.

JV: Jog feedrate override

@ Clamped to the maximum cutting feedrate.

JV max. : Maximum value of jog feedrate override.

5. SINGLE BLOCK
Pressing the single block switch starts the single block mode, see Fig. 19-6. When the cycle

@
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start button is pressed in the single block mode, the tool stops after a single block in the program
is executed. Check the program in the single block mode by executing the program by block.
Procedure for single block is shown as Tab 19-3.

Cycle start Cycle start
~
% Tool
Cycle start Stop Stop
Workpiece

Fig. 19-6 (a) Single block

Tab 19-3 Procedure for Single block

Press the single block switch on the machine operator’s panel. The execution of the
program is stopped after the current block is executed.

Procedure Press the cycle start button to execute the next block. The tool stops after the block is
executed.

Refer to the appropriate manual provided by the machine tool builder for single block
execution

Reference position return and single block. If G28 to G30 are issued, the single block
function is effective at the intermediate point.

Single block during a canned cycle. In a canned cycle, the single block stop points are
the end of point 1 or point 2, and point 6 shown as Fig.19-5 (b). When the single block
stop is made after the point 1 or 2, the feed hold LED lights.

TR
Explanation 2] i i L -
L Rapid traverse
K] Ii 5 Feed
' o

Single block stop is not performed in a block containing M98P, M99, or G65.

However, single block stop is even performed in a block with M98P, M99 command,
if the block contains an address other than O, N, P, L
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» » p» Lesson 20 Agency Agreement

This agreement is made and entered into this first day of May, 2009 by and between Huaxia
National Chemical Import and Export Corporation, SINOCHEM, a corporation duly organized
and existing under the laws of the People’s Republic of China, with its principal place of
business at (... Address ...) (hereafter called the Seller/principle) and Galaxy Import and Export
Corporation, a corporation duly organized and existing under the laws of the United States of
America, with its principle place of business at (... Address ...) (hereafter called Agent). Hereby
it is mutually agreed as follows:

Article 1 Appointment

During the effective period of the agreement, Seller/principle hereby appoints the Agent as
its exclusive agent to solicit orders/indents for the products stipulated in Article 3 and the agent
accepts and assumes such appointment.

Article 2 The Agent’s Duty

The Agent shall strictly conform with any and all instructions given by the seller to the
Agent (from time to time) and shall not to make any representation, promise, contract, agreement
or do any act binding the Seller. The Seller shall not be held responsible for any and all acts or
failures to act by the Agent in excess of or contrary to such instructions.

Article 3 Commodity/Products

The product under the agreement shall be dyestuff produced by the Seller with the
trademark “Diamond” (hereafter called the Product).

Article 4 Territory

The territory covered under this agreement shall be expressly confined to the United States
of America (hereafter called the Territory).

Article 5 Exclusive Right

In consideration of the exclusive right herein granted, the Seller (principal) shall not,
directly or indirectly, sell the Product in the Territory through other channels than the Agent; the
Agent shall not sell, distribute or promote the sale of any product competitive with or similar to
the Product in this territory and shall not solicit accept any order for the purpose of selling the
Product outside the Territory.

Article 6 Minimum Transaction

During the first 12 months of the agreement, the Agent shall conclude transactions worth
US $100, 000, US $140, 000 for the second 12 months and US $200, 000 for the third 12 months.
In the event that the aggregate payment received by the Seller from the customers or others
obtained by the Agent is less than the above stipulated amount in the respective period of the

098
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duration of this agreement, the Seller shall have the right to terminate this Agreement by giving
thirty (30) days’ written notice to the Agent.

Article 7 Selling Price

The Seller shall from time to time furnish the Agent with the minimum prices and the terms
and conditions of sales at which the Products are to be sold respectively.

Article 8 Orders

In soliciting orders, the Agent shall adequately inform customers of the general terms and
conditions of the Seller’s Sales confirmation. The Agent shall immediately dispatch any orders
received to the Seller for its acceptance or rejection.

Article 9 Expenses

All expenses and disbursement in connection with the sales of the Product shall be for the
Agent’s account.

Article 10 Commission

The Seller shall pay the Agent commission in US dollars at the rate of 3% for the first 12
months, 4% for the second 12 months and 5% for the third 12 months of the net invoiced selling
price of the Product on all orders directly obtained by the Agent and accepted by the Seller. Such
commission shall be payable every six (6) months on the condition that the Seller receives the
full amount of payments due to the Seller. Payment of commission shall be made by way of bank
transfer.

Article 11 Market Report

The Agent shall report monthly to the seller about their inventory, market conditions and
other activities.

Article 12 Promotion

The Seller shall furnish the Agent, free of charge, with a sufficient amount of promotional
materials, such as literature, catalogues, leaflets and whatnot.

The Seller and the Agent shall together work out a promotion plan and schedule. The Agent
shall diligently carry out the promotion plan and make necessary reports on the feedback impact
of the promotional activity.

Article 13 Duration

This Agreement shall enter into force on the signing of both parties. At least three months
before the expiration of the term, both the Seller and the Agent shall consult each other about
renewal of this Agreement. If the renewal of this Agreement is agreed upon by both parties, this
Agreement shall be renewed for another three years, with amendment, if agreed upon by both
parties.

Article 14 Force Majeure

Neither party shall be held responsible for failure or delay to perform all or any part of their
duties due to an act of God, government orders or restrictions or any other events which could
not be predicted at the time of the conclusion of this Agreement and could not be controlled,
avoided or overcome by the parties of this Agreement. However, the party effected by such

@
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events of Force Majeure shall inform the other party of their occurrence in written form as soon
as possible.

Article 15 Trade Terms and Government Law

The trade terms under this Agreement shall be governed and interpreted under provisions of
INCONTERM 2000, and this Agreement shall be governed as to all matters under the laws of the
People’s Republic of China.

Article 16 Arbitration

All disputes arising from the performance of this Agreement should be settled through
friendly negotiations. Should not settlement be reached, the case shall then be submitted to the
China Economic and Trade Arbitration Commission for arbitration, and the rules of this
Commission shall be applied. The award of the arbitration shall be final and bending upon both
parties. The arbitration costs shall be borne by the losing party unless otherwise awarded by the
Commision.

IN WITNESS THEREOF: This Agreement shall come into effect immediately after it is
signed by both parties in two original copies; each party holding one copy.

Signed by in Beijing Signed by in Beijing
New words

1. agency ['eidzonsi] n. ARELAL; ARBEAL

2. corporation [Kou,opa'reifan] n. A, thH4

3. duly ['dju:li] ad. IERfHL, &M, femtHh, R

4. hereafter [hior'a:fto(r)] ad. )5, MILULE

5. hereby ['hio'bai] ad. (H AR LT Rt

6. exclusive [ik'sklu:siv] a. LTHM; MER

7. solicit [so'lisit] vt. &vi. Bk, ER, 2K

8. indent [in'dent] vt TR, (e ) IEFCHE;
n. &E, EAMTHR R

9. stipulate ['stipjuleit] vt. CUFREMEE W) FlE, 2%

10. representation [reprizen'teifon] n. R AR AARM R, For,
AEE

11. contract ['kontraekt] vt & Vi gidh: TR n ®Y), G

12. contrary ['kontrori] a. MM, FHIER

13. commodity [ko'moditi] n. w1

14. dyestuff ['daistaf] n. ekl

15. territory ['teratri] n. A, Y

16. confine [kon'fain] vt. BRI RIRT no SRR, JEH]

17. transaction [treen'zaek ] n. (—%) Z5; (—ID H#H%

18. aggregate [‘&grigit] n. &its BE; a AU, REM
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19. dispatch [dis'paet/] vt JRIE; P

20. disbursement [dis'ba:smont] n. ARG AT

21. invoice ['invois] vt FFeeee R SR

22. inventory ['inventri] n. WA= S5 B 5, TR H S, E BRI

vt g N H 3K
23. leaflet [i:flit] n. fE, B ELR,
24. whatnot [wotnot] n. RAARTE, WU R
25. schedule ['fedju:I] n. WA, HEE%HER
n
n

26. arbitration [.a:bi'treifn] . gk
27. commission [ka'mifn] i SO I
28. award [o'wo:d] vt BT Kdhs A

Notes

1.This agreement is made and entered into this first day of May, 2009 by and between
Huaxia National Chemical Import and Export Corporation, SINOCHEM, a corporation duly
organized and existing under the laws of the People’s Republic of China, with its principal place
of business at (... Address ...) (hereafter called the Seller/principal) ...

AT 2009 4E 5 H 1 HBAT AR BHAN—TTREEMTHL OAF, ik “4
BWTL7, % w2t BA RERHEEIN, HEE WA T (A= HikED (BA
AR CETTIRFENTD eeees

XAJTEH, enter into FREN - ARAS, 140 entered into combat readiness. (i A %4+
KA.

2. During the effective period of the agreement, Seller/principle hereby appoints the Agent
as its exclusive agent to solicit orders/indents for the products stipulated in Article 3 and the
Agent accepts and assumes such appointment.

AU RGN, 275 RN AE E AQRE R 9 AR B U088 = 25 TR R A AR . AR
R R SRR IR

BRI HTE SR, BRSO R B R CE A S OGE F SR il the
Agent accepts and assumes such appointment E 1% i SCRAER R 52 3 &8 LR RFE. H
e, AR AR R R R LR AT, WAE F @I, AFE hoCh 52K R,

3. The Agent shall immediately dispatch any orders received to the Seller for its acceptance
or rejection.

ARBE P I S7 RIVHS WA 3 AR T B AR 52 S5 T 8 2 TR 32

(1) received /&5 B €1, &M orders.

(2) for its acceptance or rejection. /IR iE .

4. The Agent shall diligently carry out the promotion plan and make necessary reports on
the feedback impact of the promotional activity.

ARBERS NS5 I PAT R TR, R AT 3 A RICR R S S A S5 el TR -
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5. Neither party shall be held responsible for failure or delay to perform all or any part of
their duties due to an act of God, government orders or restrictions or any other events which
could not be predicted at the time of the conclusion of this Agreement and could not be
controlled, avoided or overcome by the parties of this Agreement.

PSR — 5% B E AR F . BURRIG R BR 1) A H A U5 FERS 29I Teidi okl Joidkds
i) LA BE38E G R e, i P S50 7 32 500100 AN e B0 IS AN B gt 4 3 w8 4 B LR LS5 AN KR
E.

X H anact of God FEAATHI ) (W, HIESE).

Exercises

Turn the following into Chinese.

1. We'd like to renew our sole agency agreement for another two years.

2. Since the agency agreement was signed, your turnover has amounted to $50,000.
3. The agency agreement has been drawn up for the period of one year.

4. Our agency agreement calls for a timely market report.
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Expand Knowledge Sales Contracts

No.:
Signed at:
Date:
Seller:
Address:

Tel: Fax:

E-mail:

Buyer:

Address:

Tel: Fax:

E-mail:

The undersigned Seller and Buyer have agreed to close the following transactions according
to the terms and conditions set forth as below.

1. Name, Specifications and Quality of Commaodity:

2. Quantity:

3. Unit Price and Terms of Delivery: The terms FOB, CFR, or CIF shall be subject to the
International Rules for the Interpretation of Trade Terms (INCOTERMS 2007) provided by
International Chamber of Commerce (ICC) unless otherwise stipulated herein.

4. Total Amount:

5. More or Less: %.

6. Time of Shipment: Within days after receipt of L/C allowing transhipment and
partial shipment.

7. Terms of Payment: By Confirmed, Irrevocable, Transferable and Divisible L/C to be
available by sight draft to reach the Seller before and to remain valid for negotiation in
China until after the Time of Shipment. The L/C must specify that transshipment and
partial shipments are allowed.

The Buyer shall establish a Letter of Credit before the above-stipulated time, failing which,
the Seller shall have the right to rescind this Contract upon the arrival of the notice at Buyer or to
accept whole or part of this Contract non fulfilled by the Buyer, or to lodge a claim for the direct
losses sustained, if any.
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8. Packing:

9. Insurance: Covering Risks for 110% of Invoice Value to be effected by
the .

10. Quality/Quantity discrepancy: In case of quality discrepancy, claim should be filed by
the Buyer within 30 days after the arrival of the goods at port of destination; while for quantity
discrepancy, claim should be filed by the Buyer within 15 days after the arrival of the goods at
port of destination. It is understood that the Seller shall not be liable for any discrepancy of the
goods shipped due to causes for which the Insurance Company, Shipping Company, other
Transportation Organization /or Post Office are liable.

11. The Seller shall not be held responsible for failure or delay in delivery of the entire lot
or a portion of the goods under this Sales Contract in consequence of any Force Majeure
incidents which might occur. Force Majeure as referred to in this contract means unforeseeable,
unavoidable and insurmountable objective conditions.

12. Arbitration: Any dispute arising from or in connection with the Sales Contract shall be
settled through friendly negotiation. In case no settlement can be reached, the dispute shall then
be submitted to China International Economic and Trade Arbitration Commission (CIETAC),
Shenzhen Commission for arbitration in accordance with its rules in effect at the time of
applying for arbitration. The arbitral award is final and binding upon both parties.

13. Notices: AIll notices shall be written in _ and served to both parties by
fax/E-mail/courier according to the following addresses. If any changes of the addresses occur,
one party shall inform the other party of the change of address within __ days after the change.

14. This Contract is executed in two counterparts each in Chinese and English, each of
which shall be deemed equally authentic. This Contract is in ___ copies effective since being
signed/sealed by both parties.

The Seller: The Buyer:




Appendix I  The Characteristics of Scientific English
FHR R =

B & B FHR R B MA TR RIS, 55 O A A2 B B EERRHEE
o EHAMRER. TREEARANG, PUAIER:— A AR TR EE 0 13 H 28 18 2 1 LA
YOG BE S PURH SCIR TR, BHE SCEERIZORH . X RA RIS . B R ARUR T S g
i, GMONRHLPE (English for Science and Technology, EST).

BB IOEIAES H 8 S 1E S G M 05 SCTE S BAANE, HERSTA B 5 1% A
FURAME o 7RI LERE i, HAE R I e 135 S B A AN BB e s RO R o, A B T IR R o
BLERERE S, XFEA e KPR B RN TR EIER .

X LA R S P B 3 B S — A

—\ BHXRIEN RS
PR G SCE/N S BT ERIE S SO R RN, 1R SR
WL, AT CRZ TR R, AR, HAT R A T A KU
TR BRHE R, UBHRE TR (A) SREEEGE (B) AL R
A

We made a hole in a cork and pushed into it a narrow glass tube. Then we pushed this into
the neck of a bottle which we had filled with colored water. When we did this, some of the
colored water went up into the tube. We marked the level of the colored water into the tube. Then
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we put the bottle into a pan of hot water.
Almost at once, the water level in the tube went down a little, but then it started to go up
until the water poured out over the top.

B

After a hole was made in a cork, a narrow glass tube was inserted and the cork was inserted
into the neck of a bottle filled with colored water. On doing this, some of the colored water rose
in the tube. The level of the colored water in the tube was marked. Then the bottle was placed
into a pan of hot water.

Almost immediately, the water level in the tube fell slightly, but then it started to rise until
the water overflowed.

L AR B IR SR — P, AEAE R DS T AN R SR 2 L
. to push into = insert (& A\)

. which we had filled = filled (Z745)

. when we did this = on doing this CGXFEf#I)
.togoup=torise ( LF+)

. to put = to place (i)

. at once = immediately (37.%1)

. a little = slightly (—£&JL)

. to pour out over the top = to overflow (i)

— MR, FhHE SO SCR IR A AT DRSS 9 #ER Cprecise) 525k (concise ) i%ﬂ*ﬁ(clear)\
P (restricted) . B4, IXESTE F G5 HHF RUR WHRMAIILAIWE 2 T 18 3 750 0 DA f 24

. ELER
B SEiE R 1 @ 5w LA, A8 B R B & A 25 T TR 2 BRI
DUl B K 2 B o 4= 3 LA B D W N == . W ERY R
(—) F AR
SERORIA VA2 45 IS e BE i FH i o v 0O T R T, ﬁﬁﬁii*ﬂ*rji%ik Qg
PR, SCEAANEE SCHRTE . IR RN R R A . Blhn, 4 cell, A% iEgci
1N CSRNED g R S TR AN, (R T AT
W7, AEVIELA R R ZE AR CR TR, . M R, BT &ATH
I B A FH A )V OR R AK % LMV AS [F P RE S TG ) . WX SRRTEAR 2, i work,
load, plant, reaction, flux, movement, revolution, solution, matter, mass, power, force, energy,
efficiency, body, base, phase, centre, dog %% .
TEER NG EH power AN IR S o
I will do everything within my power to help you.
WIEERE 4R R (5871

The transistor can go from an OFF condition to an ON condition with great speed and

0 N O OB~ W DN B
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minimal power.

i R R DA i (R BE RN D 2 by 007 RIRES 3] “TF7 BRAS . (Th3)

With the development of electrical engineering, power can be transmitted over a long
distance.

b A TR KR, AR HIEREE R 4. (L))

The power plant driving the machines is a 200Hp induction motor.

KBNHLE N ISR — 6 A BTN, (3177

P AR R R A A E ARG 7, AR RMEEARN K. T RROR
VAT e T AR 2R R, s @ 2R SRRV, 2 MRS ZF AR S ) Bk
NARESS 2| T E B

(=) #&iFiC

TR R m FE R AR, — O 3R], Hodn] SORS B Bad A A, A4 &
T £, #lin: electron (HLT). proton (i ¥). neutron (7). bandwidth (45
W e flip-flop (fi & #%). polymerization (EA1EAD. oxygen (). Jupiter ().
boring (BN T). lathe (ZEFK). beltdrive (if54£5)). flexible coupling CHeP:EEHHT) .
spur gear (EL¥5 A% ). involute gear teeth (#i T4k 514 % ). mechanical brake (HLHK
Hlzh) 5.

BEE R AR BRI, FaARHEEL. $56 xRS, FHERLH 1500 N
] E A B . WAE 255 (ecology) 43k H B 138 air pollution (25575 4%) . noise pollution
(MeEy5 4y, HE20F thermal pollution (#4544, visual pollution (#5544 cultural
pollution (CALi5H), DL spiritual pollution CRffi5He) 2%,

s TR R R i — 3. Tkl AR I EE AR A NIRFEREL, SR b
A R —, e SRR AR S5 2 .

(=) Aseah)

H & 018 S8 b A dE KB EIESDA, 10 look over (K75, %25 ). throw out (Fi.
Z). findout CkRILD 5. XKFEE T, GEAAIRNEL, AL ARERE X,
ARIX M SR 2 o FERHEEY, BHEN SRR S48 ATE2h R 15 3
], DR BEFER FRIA RS 2. Bal. ot

The valve has the effect of increasing the voltage. (] increase 18 # make ... greater)

This work was formerly done manually, but it is now mechanized. (F mechanized X%
carried out by machines)

b s Al VG B iRl B i oK. T T2 — e 4] 1

discover — find out (& HL)

achieve — carry out (525, #EAT)

compensate — make up (M%)

remove from — take out of (Mee+---HUH)

consume — eatup CVH#E)

oscillate — swing to and from (#3)))
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forecast — tell in advance (i)

convey — carry along (%iji%)

establish — setup (FfSL. #7)

exceed — go beyond GEid)

retain — keep in (f£4F)

AN A — 28 R S A R B, A I8 A RE B 1] A] DAAR S . IX
R AT AR PR T AR R R R E S R A . A

The boiler has to be shut down for inspection and repair. %447 05 5 kK15 .

The metal bar is cut down to the right size. JFIXAR 4@ ¥ 18| & 4K FF .

KN, N AR IR 1Y 5 7 AR RGBT S 1R SR R R RS B 1]

(v9) &) 7% e 154h 15 Fathyia) ik

B E AR JIR TR TS, e — N aEER, 48N ARSI E) . TR T 5125 1A
WL A R R T R B A ik

1. TR 1A+ 44 1)

l4n: internal diameter (PN4%). stainless steel CANEEAXD. cast iron (45%k). hot iron
(K. ferrous steel (FEft4:)E ). wet grinding G EEE) .

2. A+ 44

filt: carbon dioxide ( % ALH%). spot weld CAtE4%E). oil well GHiF). wedge key
(B4 .

A TS H AN B = A L — A .

vacuum distillation unit (B 25 21835 &)

AR, ELFEERIE RS a 2 EMm R, PIA W HAb E 154 25
IE . KRR, WE 1.

F 1 ZAERIFESEHNZTHEIFEXR

x & %= fl
AofB lathe carrier = the carrier of a lathe (ZEJK JJ42)
A forB a water pipe = a pipe for water
A with B a surface plate = a plate with a (flat) surface
A which has B a cylinder lathe = a lathe which has a cylinder
A used for B elevator motor = motor used for an elevator (FF&HBIHL)

A used for B-ing

a punch hole = a hole used for punching

A contains B

alloy steel = steel contains alloy (&40

A made of (from) B

a brass bearing = a bearing made of brass (4 %% )

A shaped like B

a horse shoe magnet = a magnet shaped like a horseshoe (& I fZ 4k )

A operated by B

power saw = a saw operated by power (HLzh%E)

A for doing B

a gas meter = a meter for measuring gas (‘X &1l

A which dose B

a gas company = a company which supplies gas (V£ A F))
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3. I FH ] S AL HHT i)

(1) Bhia+)a SBMI 2R, 1 workable metal = metal which can be worked CA]H0 T/
4 J&), worked metal = metal which has been worked (2 L4 &), working fluid = fluid
which dose the work ( TAEJAA) %5,

AU, R AR A 1A ) BT DR — AN A), RS REZR. T s E B
JE 4%

@O BUJE%%-able (-ible, -uble) &5 MR K2 HHAH M. 1) Vsl IR AE TR, 75 &
bR BN, HEN “Rgeeees” A -e----”, 41 machinable steal BENN T K%K controllable
reaction AE %Il MY .

@ HBhiEhN G4 -ive Fl-ent. -ant #7425 JE L2, U effective range A 2435
(#E). absorbent carbon V&% .

@ NAeH T #shm Xahia], #nT LU s E-ed ARSI, Hom SCRRES). -
heated metal S IN#4 )4 )& machined parts £ L 245+,

@ WHBhENEZ-ing HIEERRR, HE XRRES). @: circulating water 37K |
rotating flied Jig4% 37+ cutting edge JHl 7]+ lubricating system V¥ R4t

(2) HABEZERFIEMIGH . N TSRS, RESCEPEHRZRARIEE.
TIRBETE R a0 SR IRA AR IR 7] () AT 4R BUE T ARR R X, R IR A
Sy Mo A W 0 X 1] [ 9] o T TR 2 L P R R WL LR

@© em-. en-E 44 18] 8L 25 YR A sl A, B, enable fEfg -« -enlarge ¥k embrittle
AR ffe .

@ inter- (= between or among) FK/~fE-++---Z [A], A E, Flan, intersection il (Y1),
LXK

3 counter- (= against, opposition to) Fixf, Wi, X, %1, counterweight fic =
counterforce < /7.

@ sub- (=beneath, less than) FK/xfE++F, &K (iK) T, #ilun, subassembly ¥ (ZH)
PEEEAL . subway () J&.

® in-FoRtE (D W, 3, N dE, T8, i, inlet () AL inconstant JEEIN
o

® out-FToRTE () 4b, ;s #Eid, i, outlet 1. outweigh Eb------ 8 (F),

@ auto-F/RHZB (2, &), Hltn, automation E 3L, autostop H {513 (HEE).

multi-%£7~%, B, multi-load £ 613

© hydro-FRoR7K, Wik, #il4n, hydro-motor % ik .

electr-FR R HLI, B, electricity L (%, <. 1.

@ -ics (=subject) FRZF}, fHiltn, mathematics 3%, statistics Ziil 2.

© -free KR Te--- 11, -1, 1, dust-free oM.

@ -proof L/RBj (Mifs Ay RO -+, B4, water-proof Bii7K ¥, shock-proof Bjfi
.

A, BATEE LTTSA de-. dis-+ il-. im-. in-. ir- non-. un-. mal-. mis-,
XTI RIR A ceeeee s Tooeeeeey FEeeee 25 N
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HASMER SUMBIES BRIV 54 F -tion, -sion. -al. -ance. -ence. -ag 5. 3hidJa4k
f-en. -ise. -ate. -fy &,
= XIS

BHEFEER SR AU SO E, A — 5 s i i SO & AU

(—) BLEAL

YISO FIR U R IAR . Y. ThTBUR AR . Blan, T4k, 7

mhs GEK, RSCIGIE AR A AR, TAERER. B TVE, B AREE. — RO,
faragaren
ST T o

Yo I SCHRF R T — BONAE R Zk,  DASRHS B W AR HEE 0] REAN 52 %K 5 I T3] A 3t
SRR, EEMAAAERFE. WP, HEHINER LT M.

1. Ak

Ui S B TR E R AR, B R TR 7RSO v B PR AR 1. 140

The main components of the lathe are the headstock and tailstock at opposite ends of a bed,
and a tool-post between them which holds the cutting tool. The tool-post on a cross-slide which
enables it to move sidewards across the saddle of carriage as well as along it, depending on the
kind of job it is doing.

XBOCFRUR T HERR) F AR ALE LAy DT, A AR I A g i
MEPRFE R B MAERA R W I E A S 2 — AR B3, D — AN & AU
NES N2 i

2. BN

N X AT AR U, 8 PERIE S SR AT D . R DL E
XIFERT R A AR

WesE X4 +is + )@ 4 4 + wh-word ... o M, wh-word X3 5] R E 5
TV NG NY IV S S L UE

An engineer is a person who designs machines, buildings or public works.

An alloy is metallic substance which is composed of two or more elements.

7oh, LA I & the] lZhid-ing. for + Zhial-ing BLK with 5| H f41-im fa i
RITE Fn 44 ] . il

A tangent is a straight line touching a curve at once point.

Atriangle is a plane figure with three sides.

A thermostat is a device for regulating temperature.

MELEBIERTEAE Y, T A5 IR R shia 2 “is”. AWM “be” HIHAh
JEEL “can be defined as” 45#4, HIXLLT% 2 H I AP ELIC

3. 4k

RPN EIE Y FI R T, AR B UM AR A S5 34 . 4

We can divide bearings into several types according to their position on the shaft. (FAiTn]

LR s el AL BB L DR E 0 LR )
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YOI 5570 R RIETTIE L EA LR LRl (B RAf B A AR A 2D

(1) There are two kinds (types. sorts. classes. varieties) of bearings.

(2) Bearings are of two types (etc.)

(3) We can divide bearings into two kinds (etc. ) according to ...

(4) We can classify bearings according to ...

(5) Bearings can (may) be divided into ...

(6) Bearings can (may) be classified as ...

M B 5 — M Rox 5k SR Iy R 5, BHCGEEE TR H A first,
second, ..., tobegin with, another point, ..., finally 3472 %1, B—VELHE .

4. 2445

R HAE 9B A B, R U SR TN AT b 1 R A T . AN

With certain metals, such as copper or iron, the change in resistance which attends on
changes in temperature is relatively large—a fact which is utilized in the resistance thermometer,
in which it is possible to measure temperature changes, as in the windings of an electric motor,
for instance, by the change in resistance. (324 J@ W sz, I p [ Bl i B2 AR A0 AR AL ) FE
JE A 2 R — R BELR B2 T R R X — A s MO ) o 30, S8 P Sl 2 o BE S AR
Fi P B PR AR A SR 72 5 20 R ST S 2 DR B AR 4K . O

i — KA R T such as, as Al for instance 51 S EARGINE . 24451 F AR 7R
NS for example, as an example, namely, that is, in particular, as an application,
including 5.

Ak, HEGIE R CLHIRA TS “5E 37 B “pRAI2E 7,

5. FEECATLEAL

XA Gy BRI RN AR LU ], =B A TVOREY R EE . .

Like the human brain, a computer also has a memory. (LD

Steel is far stronger than cast-iron. CLL#)

BHE TR 9 7 HCERSHR R U, B BB R RAN TS “ 0 3850287 A2 . 19t

Engines used on ships include the diesel engine and the steam engine. A diesel engine is at
least 50 percent more efficient than a steam engine.

6. Xftt

N T B I R 55— 7 T AR A S S, BB AR I A8 R PN Ee i W Tk
ICERNR SR

The centrifugal pump is compact and requires little maintenance. But it suffers from certain
disadvantages.

RS A ] RO BIPL R, 5 AL But IS H R 5 — 5T, $R
DI AT Ry 7, IR R RN LI H WL A) 74T but, instead, nevertheless, however, on the
other hand, in contrast, in the contrary, conversely, in fact, yet. ' in fact 407 DA RK R 5%
o

DB BB SR 2 W A IS A I o BRIEEASE, BHEOCIR BB BB s 20
MR B A AT B .
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(=) ®wHLL

VU SR R P OEE TR LI SR . T E A e HE LSRG AR I R,
DRI 32 BRGSO B R 2 . Oy T o, NARBERBRE, WiEsE A, B
PR T A LUT 3 .

(1) FoRPFREFXR. MKIESJRF . 40, thus, as a result, therefore, as a result (of), hence,
thereby, result in, so that, lead to, such ... as to, consequently, because (of), owing to, since, due
to, as, depend on, in view of, (be) dependent on, for this reason, according to, the reason why ...
is (was) that ... %5,

(2) FToRuTHE. /A if, suppose, even if, assume, only if, assuming, provided that, let,
providing, when, unless, in case of, once, on (+5)44 14215 ) , on condition that, given (+44 1)) 5.

TN T A ) TR B AS A WL A given 51 H BR 14 2% AR 9 A i

(O Given plenty of labor, the job will be completed on schedule.

{0 78 R 555 ), X I TAE R HE I 56 B

@ Given sufficient turbulence in the combustion chamber, detonation is unlikely to occur.

1BGE FE RS 2 Hh T Bt 70 T It AN T e AR K

TEAR L, LA RS S AT LU TR 3084 0F4)” (the open condition),
R ar SR s S AR AR I — IR A, AT RE S S — IR B R AR . A B
MEFE R AEHF L B AT RER A BB AR A KA, 18 75 30 1] 22 H R TE S 454
ISR BEEEPEAE L. A, —BokE, BHEEEEE A B XX R R R
(hypothesis).

(3)  FoRXTH Hedre X, B RRk 2w i w 7%, U SR
W . T2 B R OR B BT IS, BASI AR EE AL . 10, whereas, while, regardless,
otherwise, despite of, alternatively, in spite of, although, though 4.

(4) Foromifl. HE. SWABERTERRTEA above all, clearly, without any question,
certainly, undoubtedly, obviously, actually, surely, really, of course, indeed, to be sure, in fact,
especially, true, essentially, practically, in practice, naturally, in effect, briefly, in short,
reviewing, in summary, conclusively, to sum up, in the end .

(5)  FoRMHniki B RiR1TEAS in addition, besides, alternatively, further, in other words,
furthermore, in simple language, moreover, on the other hand, also 2.

PAEAIZ ) RSB E R R AW WEIR. FHL b, WEFHMESR, XL
ERER] “1EEMRE” (discourse markers)VER , FRon a2 8] DA K LL B — A BEKRIE &
BUKZ MAFER S L B R R BE AR “IHEIRE” W DA AER A R 3 1 1
N2

M. 1R R

BHEZARAE MRS AN B 5 SCAE BOR AR, A RAlEREs . &8 Sk,
N RAFCL R EREFAE T ik BB R E MBS . TE2E Tl AAER I KU ANTE 5 45
o B, BHEIGRAETERSH ERA LN
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(—) i &fr LD

TR R DAL SCRNR U SO ., R EUL I — R e TR, ThRe. K
AR R, BRI BEIR R RS, 1 HX LR R M E L, AN
Mo RO RR ], PRI — AR R 2 . Bl

Action and reaction are opposite and equal.

On average, women live longer than men.

AR AR LI, TR WA T A, ZR R AA RO, DRIt 75
F—FONAE R R AR . 40

The temperature rises until it reaches 100°C, but after that it remains constant.

PRt H R R A ] — AR 24t FE RS A oA It A H A 2 B0 U 3l ] g
o Blan, F o I RTILAE 5E R X SRR 25 BRI BEAT I AU O AR Ja I BIUIR BEAT
V. .

We took a zinc plate which was negatively charged. When this plate was illuminated by
ultraviolet light it quickly lost its negative-charge. (icii&id 2 f#)s25)

A I 7R 25 58 U RO A SR AT N i A S B R AR RIRES . B

Before our investigation many advances had been made in the technology.

BN, BHTPINCRNERTE, AT, — ARk A 2ok ki 25

(=) BAHHHESHE T2

ARG R, ERHE R RAH =0 2 — U B A 7 HAB 8 2 i 8 3 2015
& AURHEEFOCREARZHA) T RME) . FRILERE, KEBH TR A

(1) FBHEEAEE TR AFH ), TASSRIAT SN 44, @ AR “17“you”
“the operator” S NA) T EE. FlU0:

Screws can be cut on a lathe.

(2) fEREEMERE. Bl

People heat the specimen carefully.

b A)H = 1E people /&1 15 31A heat (i sh 3, (H2IX 1 people U e iR ? 2/E#H ?
S ? SR HABA RN ? B RATAT A ? B3 G aX e AR e, W] DA A R I
WezhH):

The specimen is carefully heated.

(3 EHEHEENGEERHME T AE, WIRECE, L2 GHERE TR Bl

The characteristics of steel can be altered in various ways.

(4) M) 7 H s Bl

The driver started the engine.

The engine was started.

BAR, BT A Eh A A N .

il T T P B RE SRR R

We can store electrical energy in two metal plates separated by an insulating medium. We
call such a device, a capacitor, or a condenser; and its ability to store electrical, energy
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capacitance. We measure capacitance in farads.

ATRENS AL AL REf A7 AE 1 — 82 BIREIT I P E G R AR Y . FATHE IR 3 B AR
B TSP BRI BE IO A . FRATLIVER N S AL I & FiL 2

Electrical energy can be stored in two plates separated by an insulating medium. Such a
device is called a capacitor, or a condenser, and its ability to store electrical energy is termed
capacitance. It is measured in farads.

B BOSUF SRR T HEEES, &A1 2508 Electrical energy, Such a device, its
ability to store electrical energy 1 It, VYA FETERARE, b | AT We, FiEH,
TREER, GUrEURIEER . BRI E S .

(=) %E4%EMZ

BHEOCAAT R AATY. BEER, BmIHFINFL, MR 17 sk, Bk,
B L S AL T IR 2 Al R ST A4 R 4 o Bl EEECT T AL )

The filament is heated by applying a voltage.

The filament is heated by the application of a voltage.

Considerable lateral pressure is exerted by the concrete while it is being compacted.

Considerable lateral pressure is exerted by the concrete during compaction.

T A 2H A ) B B R R R AT T 2 A R SR R A4 TR A o P R ) A2 1
(AN R I Sl el NP R 6 NN v )1 R O P S =S ANRIR E PP M N GIEST (AL ey T

FEIX KA AR rh, A7 AR 2 B 1 44 1] = e 2 i YR AR T R 1 5 A S = Ui R 4
e FHEZILGIL SRR E TR (W& 2,

F2 IARERMEKEI

5 i R 718 5 i R 18]
classify classification Apply application
combine combination Develop development
achieve achievement maintain maintenance
replace replacement equip equipment

() R A 45K K44

BHCEER BRI KA A SN N T IRFRE S R, RHEEIEEER
81 F DA 3k 5 a8 A N )t 22 1 )

1. W R s A L S MRS, DMRE R | R, J7 a0, B 4R
FAFEF FPRTE A Bl

The rivet contracts as it cools, drawing the plates together. (%5 5%)

CHPET V& 2 e, AR B T AE — i )

A I AE 3R TN E thus. thereby S5 IR R R 5®IA . W1 F )] LS F:

The rivet contracts as it cools, thereby drawing the plates together.

(thereby &2y “ BRI “ AT )
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Given enough time, he could do it better. (K7~ [a])

M T T DUR Y, iR RE 8 BRSNS A R —8G WRA L
DE W FT I BB R (RIREARIAD, MR RN g5 . WA T i ) .

There are many kinds of steel, each having its special uses in industry. (7~ fEFE )

B ZFh, BFE Tk B3 A HEr e S

M BTG E AT LAE o R A Rk B AARE B OSCA I R AR S &, f 4004
LA RE KT AE R o

2. FA R TR A AR R A ).

Before entering the nozzle, the steam is at very high pressure.

(FEHENIGEIE 2 T, 2R T BRSO

_A)HR A1 45 18 Before entering the nozzle 75 & X _E#H 4T Before it enters the nozzle.

X LER I AR Lk v LA 25— L

Prior to entering = Before it enters

When While
While} passing through = } it is passing through ...

In As

After
} Leaving ... = After it leaves
On
On separation ... = When it is (was, ...) separated ...

After separation ...= After it is (was, ...) separated ...

During manufacture = While it is (was, ...) manufactured ...

Before separation = Before it is (was, ...) separated ...

When separated = When it is (was, ...) separated ...

While separated = While it is (was, ...) separated ...

Once separated = Once it is (was, ...) separated ...

If separated = If it is (was, ...) separated ...

R LIS PUAN 544 when, while, once, if 50 24018, AR K. Hakh, WAl
DA 2897 . #140: when necessary 4 Z1, if possible i S AT EMI 1%, once full — H. 233,
while still hot I #4 (1] B {5

3. Mt &£ in B g i ). Bl

The steel (which is) obtained in this way is suitable for machine tools.

b Ay AR 455 H T which be Z )5, SEBs Lo £ AR EE 2R, AT
A K o

4. AAEEIERE HAL S MG B e il . F 2w EE SRR s, 78 5T T 1] VAR AR
D e T Hd, XEAFEEIVER.

5. KEAEFHGNG 1 o 7L SCHR TR 28 48 4 s 1) 2 BHEIETE I — KRf Rl — L
BONE IR 4amsm A BRG], AN 4R

Y TP R AR BT AR RS — R AN R i E A B LA R
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Fhn BRI LA FRE, . 8 engineering 455 N “Eng”; TR —AMAHLE S N LA
FhE, BAFRE (RIBONEA LA BB/ ARFZIA A 1 — N Hid GBI 58 1 e
TR, {HER AR 4 T LA S . B, 4 light amplification by stimulated emission of
radiation (32 BRSO ES) 45 N “LASER”EL “laser” (%)
MAZIER, [Fl—4angia nf ge RV 2 AN E A L, ERARRE — LW FEE L. B
ZIBHIT TR . (LK 3.
%<3 FEBGIRRRAEIE X 2

AA absolute altitude # %o v

AA Arithmetic average HARFH4L

AA Assembly area Heh X

AA Architectural Association w5 ol the

AA Automobile Association RERE S (3D
AA Australian Army VLK) T ot %2

AA American Airlines EEE Gk AF
AA acetaldehyde [ft] 1%

AA acrylic acid (k] #H R

AA amino-acid [th] BER

MBI BLE Y, A D SR SCHRIE B4 Rl I, DIAS W] AR 2 SR PR ] S,
R LR SO BAR LA A A, B ] e b 3] gt B ] ) SR AR R A S
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Appendix I The Characteristics of English Practical
Writing
FEN XL

—\ RN AR
bR AR, AR SRR AN S, A RAEE N IS ZEE SN, R SCREH
HRER Tz, B RE ORI S e . BB N R SCHE FEIEER T2, ARTRE——F1 25U,
X BAEHU TR N A SO, = St B 7= S A UE & R LA A 14
R TR
( - ) }if\:‘i}éﬂﬂ :1:5
RN L AR RSt D AV eI =B 0 S DAL U2 S PR R SATETY b S SO PR T i DET (N
Dife etk AT RIR. 4EE . IR HIE U VR R RE U T, BEA A L U
AR AR fE .
= s A ERAR, B ITTEAE, BRI 2 Fh 2k
BESE EAWZILEMHTT . —BUeck, iR mbrd. B3, ER=H5
HAk o
B B 7= A2 FR A SCRP AL A, 5140 Miniature Electronic Calculator Operation, EEiH T
P& Calculator, Ui Ml 1 2™ bt AR B W45 IESCor THES B Z2 3 I N 4, JF8—
filRE . VAW AE S K AARR, IR THREE PR ZE# AR WS
Quiarts Travel Alarm Clock
Of “Three Five” Brand
Instructions

Operating Manual For
Model Q 2858 Quarts Travel Alarm Clock

Start Clock

First open the battery compartment cover, then according to the location of the battery
support shown in figure, put into a new 1.5V battery.
Correcting Clock Time

Turn the alarm hand setting knob of the clock, and correct in direction indicated by
arrowhead on back.
Correcting Alarm

Turn the alarm hand setting knob in direction indicated by arrowhead on back, and alarm
hand will be made to turn at any desire alarm time in advance. At the same time, push up the



alarm stop knob to operating position. So when it goes to desire alarm time in advance, it will
automatically give off an alarm sound enough for making you suddenly wake from sleep right
now. You need only push down alarm stop knob to stop working position, that the alarm sound
will be stopped immediately.
Notice:

1. This product needs to use one piece of No. 5 Battery. It will not work if you reverse the
polarity of the battery.

2. When you turn hand setting knob, according to the direction indicated by arrowhead on
back. Don’t turn back! In order to avoid the clock work abnormally.

3. When you will be waked up by the alarm sound, please push down the alarm stop knob on
time. So you can not only prevent to trouble others, but also prolong the useful life of the battery.

(=) Foubibie

P BIE E RN AR ) AT RS BRI . 7 R IE T DA R AR
iy ERER, A EREE, AR ERRRARER . P a i iE 20 Rz a4
DUR . AR, mibe. B, $lG) AR flE H. R R4 . K i,
HEE LR HLRER 5. 1§35 T

Lotus Flower Brand
Model 610 Radio receiver
Qualification Card

Name of Product: Radio Receiver

Brand of Product: Lotus Flower

Model: Model 610

Manufactory: Peony Radio Factory

Date of Manufacture: May 1997

Serial No: 863378

Inspector: Liu Jie

Purchaser’s Name: Wang Jiang

Date of Purchase: April 8, 1998

Dealer’s Name: Spring Thunder Dep. Store

Dealer’s Address: Wenhui Rd. 12, Xianyang City, Shanxi Province

Guarantee Period: One Year after the date of purchase

This product, manufactured of choice materials to precise standards, has undergone rigid
quality control. It is fully guaranteed against defective materials or workmanship under normal
use. In the guarantee period, adjustments for defects or replacement of parts will be performed
free of charge upon your presentation of this qualification card.

Peony Radio Factory
Address: X X x Road, X X x City, X X X Province
Tel: X X X X X X X
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(2) HLER

& FETRAEAZ —, — Bk EAGEME R, BRI A ZE, A AR A
Z APPSR — R R 17 AR 2 e A — S0 L i O B — P T SR . R 45 7 A 44
Wy, BERGTTEIEAT ITE B 355, PRI R . BRAWZRE, HigAR
MR —fr B DL & FDEE s iS04 IR RE.

1. Fpel
FRmH DL “A A7 (Agreement, Contract) R, {84 [RI bR P9 25 58 B A, ik A
—H 78R, nlyEE R R ECE 5 YRR . i, Agency, Agreement.

N
=k
i}

>
. H
JEVIgES

T M9 — MBI AU AT S I SL A PRI & Bk (SRFTRR “ 7 Part AL 277 Part B”)
AR NSEL FI, Mo, MR .

3. IEX

IESCRIE R AR, 73 2600 & BRI B A2, — R HE:

(D &K

(2> FEARFH (FEKH, REFRZL).

(3) M GRS, AR .

© AFRMA BN

@ WL KRR,

@ AR,

@ AwHST.

® & GRERMITE, AERUATE TR, FEFR. HE) #A
HAR, WLhZE RN TE.

© M VA EOE VA .

@ Ak Sk b g5 .

@ A 8 A ik ak 77 2 & 1R H T A 5E I8 AR TS A .

©@ rF (WEEFITHRCE.

() & RAMA

SRR RG24 . FEERIIESCEAS, BT B AR 70 gl 252 U5 AR A4 1) 44
Mo AR AT LA MM, AR A ZRESAE G b ARG RS ET WL B &
1B BIAGE, W7 R E, 545 . & RARYE 75 20T LA AT, B & RA T 7
NN

G —&ZE N AAERANR ). Bk, RRERM™%, Bk, 728, &5 LA,
BB, AREREI R SRR RER) s SR ERT SRR BB, A
—3.

9y =



Z RENAXHEEESHER

(—) & xTHe, RAEAERH. TR, B8 (A9, E38955F) AR ME. Flde:

1. There are plans for new product introductions in IBM to compete with foreign
companies.

IBM 23 5 TRl 2 Y — 2 7 it 5 A [ A | 56 4

2. The VI 3021 modern is a microcomputer-controlled device that uses two separate
frequency channels for transmitted data and received data.

V13021 i i AR 2 E IO LA R AR B, e A 20 S R A AR RN B S B

3. Fast answers through logical entry system.

PR AR B R PR R B R .

4. Twice the performance at half the cost!

LR, A RETS 2 AR M RE !

5. Orders with customers’ materials or samples are welcome.

XK AR N T

6. If your order is large enough, we are prepared to reduce our prices by as much as 5
percent.

IARATHRE R, RATHE R FEAT 5%.

7. Can you give me a rough idea of the quantity you wish to order from us, so that we may
adjust our price accordingly?

PRAER B URIRAR AT DB R 2/, XA, FRATHUAT LIRS 7T D8 Sk i A0 A%

8. We trust that you will make all necessary arrangements to deliver the goods in time.

FATRABARTT Rt s — V) ZE ) e HF, DA B S s .

9. We are looking forward with interest to your reply.

AT AR TG 5

(=) ATAIEARE TR, o) T HALAEELEMN. Fde:

1. There stands a large hydroelectric power station on the river.

VL b ST A — PR KR K R

2. Punched on the tapes are numbers of holes which mean binary’s 1 for the computer.

W EITHE W Z AL, RLEALXTHEN R SRR A 1.

3. In this design are involved a number of complicated problems which should be solved
first.

AW SR 2 2005 S iR i 52 % 1) L

4. Only after a program is prepared in every detail, can the electronic computer understand
the problem it to solve.

HEE R Mg T 2 )5, B iS4 s Z g r A .

5. Never has a machine been so efficient and accurate as the electronic computer.

MORAS AT TG 7 T SN UAAE R e SCHERA B &%«
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6. Should the current be cut off, the coil would return to its original position.
W R Wr Y, 2P RIS B IR R AL

7. No sooner has the current started running in one direction than back it comes again.
R MG 5 — AN 5 TRl S s e Sz B [A]

(Z) HATXME, FHI B HX. Hlde:

1. The direction (in which) a force acts is changeable.

JIEIME 75 180 7 W] LA ER 3R 1

2. The two forces, as shown in the figure below, are paralleled.
WTREFR, 22T,

3. A'machine can never produce more work than was supplied to it.

— G A2 TG ER D).

4. Roller and ball bearings are used whenever necessary.

—HHRE, SRRz K.

5. It is required that remote control (should) be applied to this plant.

R EE N FIX — 3 E E.

6. Design and specifications (are) subject to change without notice.
AHUANEAFAS A 2 5 AN A7 A

7. In non-conductors (insulators) there are few, if any, free electrons.
AR FRA B BT, EMER, 0P .

8. The length is used in metre, the mass in kilogram, and the time in second.

KEELL m. FiEDL kg BFEIBL s RFIR.



Appendix III The Basic Knowledge of English—Chinese
Translation

FOX B ERFE A AL FIH

AFEREERARES, 7RG E At R B, mtfZ2iiE. #
PR M RGBT 0 51— Tl 5 Ak i JEAE A 2 e iy 50 BE M BB Rk SR — R 5
sl

BB TR, #EW . SRR SR (EAEESCR R R .
B AR E SR BRI LA . IER, RS ERIRME . 0 E LARTE M
i FFEBSCRIRIE S I ZER IR B2 KRG 5 R RE RSO AR N 7
PASRGENT #ik X Ll R B — BRI . AERERMEOCR I, S0 ) KB 4R IR
ARIEE SRR AR BdRTER.

IR TR, A SIS EDUNER R, M AR A A TS 53

TR R AR AR R 1 LU T 5, R — iR 2 NGBl . 7ERHE S8 2
it . IERAHBUE AT 5E 7] SO 1R A B JEUS B FE AR

e S AT LA BA R =I5 1A T

(—) ARIE13) K 74 2 18] 5L

A light 4l

Aluminum is a light metal. #52&—FfHE 4. GEER)

Turn on the light please. 54T . (&ia)

We light on a reference book. FAIHARIKE—ASH 1., (FhE)

He often travels light. (gD £ 5 B 2EHRAT

(=) AR4E LT L 38 69 #5me X 2 #5273 L

TR LALA R, F—AMEEAR B Ch A AR R E L. 1§F T &)
solution —iA] i1 :

The solution the mathematics teacher told you is correct.

K2 2SRRI 2 52 IER T .

The chemist found that there were impurities in the solution.

HRBLA 2 5O I A A T

Two solutions were offered in meeting as a way out of the difficulty.
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NFEIRR — AR 2 B4R T PR AR R TN

(=) REFL (R3F) 35 F #0317k 455 3L

JARAPOE T BARAMAE W2 LR, EHREIBRAERAER. D LBV
I RS PRI, BRI O S FEAT A SR 5 SR AR IC,  ANAT— AR R A e B4R
BEROHEATA X, FEIREE . Pl heavy (FEAST SOy “HEE”) NI, TEF T I H) & R IEH

Z3'E

heavy rain N

heavy fighting Rid

a heavy heart DUE O

heavy traffic FHFI 2 18

heavy industry Tk

heavy current 5 L VA

heavy cut 58 /11 H|

heavy lines (EZFRFr) M (D 2

BHOCE BAABERE AR M, G 5iEh, BSBEEEHERAR. B
BEb Z5ias & b SCHERGR S, ENRAE A, IR R IR SO S —— DR R L S 15 E 1
. HE NHEE6):

The university houses all of its students in hotels.

BRI P ARG

An aluminum bush houses the bearing.

— MBI E SRR L.

g bR, e SO VR R INE S, W BTN O R LB L, WFE SRR T
b A IR S, R TR F R >

Z. 1AX5|H

JEP RN S AERIA T X EAFAEE R R ZE N . JERNU, A 2@ B HELem], 7R
FEABE YR S G R AR S bR SORIR AR, SRR SCAE R, SN
AREIRIBE A, RS RORE, FRGEEHENER. XK, BRE BT
SO AR F DA SDOE I FE T I8, MAZim] i) AR T SO A, 51 IR S, HERAZRIA TR ST )
BN EAES K, X2l “IEER” FEEE.

TES AT L&A G, AT DU EEAN )T .

To make steel %4 .

cylindrical motion g4 iz 5 .

The car makes 120 kilometers an hour. % 2= i@ ik 120 km.

The chief purpose of a drilling machine is to make holes. ‘i P it 3 2 F i 2 44 7L .



There is no physical contact between workpieces and tools. 445 JJ B AN B ik

The light in the workshop is poor. Z¢ &) L YGZEA 2L o

Iron comes between manganese and cobalt in atomic weight. A% E TR &N T4 5
Bz ]

This kind of wood works easily. XA AKT 2 5T .

Other things being equal, copper heats up faster than iron. FAth 2 HHH [EI S, 4 bL Ak A E R

The only limit on the power of human brain is the limit of what we think is possible.

NFEKI ) RE GG 2 T IRA TN N EA KR AL 2548 1 .

GAJEABWIEEA . NIFEKMRE ST 1 R FE k& A T Fe T B B AN PR FE )

=\ AEEF

FUEAPOELER KT A VP2 ML AL, Glan#a 4. Zhinl, AR, H
e, WHADZER. PR 2. shiRAER. KRN R, DOEN
AIXEL I, Rk, FEEEDUNER TR DA B LR 3841, A A — s MU bR S 2
AR DGR IR, RISESeE A4 R R o PGB A4 R, B shia Ui oy BLE S ,
B, XHRPTIEK KR,

A e B E ) TN R PR AT R GBI 0, 4 1 am a student (FRJE2AE) . (HIXEETE
S DB P RAUEAE R 22 B ) 1 7 B ] SR 1 B A RE R GE IR ) DE . — K
YK, TAREPEE SRR AT R, —F AT REIR T

(—) 335 M35 %73

1. BEER AR P RUE 44 1

The switch completes the circuit when you close it.

B L ARG BER, R R 1.

BEC 2 HURG EAR N, R R T .

P 3 ARG L e i I BRI T .

B 1 RA B it TR IRARKI AR, DOEAEIN, & PR BRME . B0 2 {8 it
BEJydain] “CHR 7, RUIRRSE. B3 bk T DGER R AR, BT fE Sk

Energy can neither be created nor destroyed, although its form can be changed.

BIRAE R TR DU e, (HRERREAREBE A BRI Ko

P IR A)  ROARRI B “RERR 7, XA PRART G DGR 2B, SO I

2. JLAEB ] e 1 BT 44 1]

BELL IR B R AR A B ] DOE SR R R IA M S, IX I AT e D iE 44 1]« 9140

The new boring-machine behaves well.

Wi R is e R A7 .

Gases differ from solids in that the former have greater compressibility than the latter.

AT A B Xl 2 T T B A B R R AT e A

The electronic computer is chiefly characterized by its accurate and rapid computation.

HL T SONL A0 2 B s A da B A i LR
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3. JETH A ) e R D 44 1]

Ships are designed to be stable, and should return to an upright position after heeling over.

fAf Bt 2 B R, WIRZ N K R B B E .

Ice is not as dense as water and it therefore floats.

DKE)EE BE LK, BRI T RE VA /K T

(=) #FRREZ)H

DU A I B im] A LB, T HAR EUBCRE, AN — AN A aT ge 2 LA 3,
AR SR T RA B B B T 2 AR . Horpr “AoR” “YR” “B7 k7 TR #ES)
o TS EE IR — NIl a) 7 b R — MBSl HAhzh i # T E LR R
[ Bk, JEER S A E A TR s, DUKE] A B3R5
i, BERFADOERIRIE M.

1. JETE 44 ) B e B TE B A

The operation of a machine needs some knowledge of its performance.

BAENLG T IS H) —LeERE .

The pure scientist comes his attention to explanation of how and why events occur.

HRR A FIOE B R R F Y R R R AR A L.

The flow of electrons is from the negative plate to the positive.

L SRR AL 1) IE AR .

2. JETRTE A sl iR

He is certain (that) the machine will operate well.

fbifE X GV S ia ks RIT.

The author is grateful to his colleagues for valuable suggestions.

Ve RO R A TR B 1 5 BRI

M T EIT R, SEFRRIAAGE . B E8. BESNIEAIRERE N
AT LA PR DB . H LR SR IE 5 IR A confident #HAS, ignorant NIIE, sure
1%, ready #4541, afraid 241, fond XK, careful £, doubtful PR&E, 254,

T3Ah, GErE T R LI A IR 5 A ] B [ R A I AR AR T B R DR B . a0

Ais similar to B in many ways.

A TEVFZ J7H KT B,

W ILAIXRIEM AR L, 1 equal to 2T, helpful to A BT, familiar to #4&, relative
to fl-----F %, depend upon f&k#fi, suitable for ------ AHIE N, short of /b, nextto KT,

3. FETHE W VRN DOE S 1]

TEAE A R VB (1) B 1A LA R A S A NE 0 B TR AR A T LR R DB B, TR R I
il 1)z

The sunis up. KFHTFF#ER T .

The experiment is over. JXISZIGLEH T .

That engineer took the engine apart. AL TREITHE & SIHLIFIE T -



4. BETEA R F R OTE B 1]

Machine parts at irregular shape can be washed very clean by ultrasonics.

JHEE P REATTEARAHL I L% A F PR T4

A force is needed to move an object against inertia.

NV SRR TTE ), MHE AT,

They spoke to us about their work plan.

AATERFRATU 7 X AT AR T

(2) SRR 539

1. DETE B IR B B B DTS TR 2 ]

2 SAE T W VR RGDE A4 I, AR I TE TR 25 1] ) S35 B e A AT [R] I B O DS
T2 .

At ordinary temperature mercury is greatly stable in air.

RN, KRETAPEARSRENE.

YT B 1A B B DTG A A I, AEAR T O DT B R A AT AT DATR] I e 3 B DU T A
a1t

He supposes boys think differently from girls.

fi Ny I3 27 B4R T SO 2 2 7 B4R T AN

2. LT 44 1) PE DU T 25 1]

This experiments is a success.

XA SR B -

I am a perfect stranger in electric arc welding.

s IR 78 4= BA A

(09) $if R 5617

1. SRR 2R B B DY DT iR

LR A1 VR DOE BRI, B MZ ST 44 18] (TR 25 1 A A T DARE 25 % 1 OO )
Al . HE N )

They make a careful study of the properties of this new alloy.

AT AT 4T 5T 1 S0 2 < B

Below 4°C, water is in continuous expansion instead of continuous contraction.

IKAE ACLATIS, RAEAWHEZAK, AR AU .

2. ST FEARTE 1) 44 18 B 44 1A 1 1R 2 AT AT T DU R N DOE R o 49

Theory should go hand by hand with practice.

BN S YIS &

The compression in the cylinder of an engine must be checked from time to time.

RENHIAEL B AT 00, T ZE AR BT A .

TE TR R S 55 rp X A A WL, B0 year by year (GR4E). step by step (— 25—
A4h), allthetime (AN, day and night (B LAZkH ), side by side (—i#2), %545,

B2, WREFNRRLZIZEN, FAMRT Lk U, F—MEEaT, dT i
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SR, TR R IR P IL R, (ELR2,  Forb R TR 4 P R 0T 45 1 R A T
WEEN, ARHIERZ ).

9. fF T RIE: %

W T I PP RPE 5 RIETT AR, B F S8R ERRAK, N TR & IERE
I, KR T is SRR I 2 Ah, ARAEIC PR ) 7 O B B e B, FERELEAEE Y
AR, SRR FRPIRTE . B, RE TR RDUE AT R, 55 FEXI%E
WA UREOL, s — = KRELHER.

(—) #3118

1. 7E9ETE “therebe ...” A)HYr, ARARKORTENE /0 1m B WOy DU 75 Bl

There are a variety of machine-tools in the workshop.

XA [A] B - A B RIHLIR .

There has been a decrease in our imports this year.

AAF, FATHIHE R s> T

R ZAMERIBERI AN A ETE “in our imports” SEFRiZ#E & 2 Ui 3215 “a degrease”
RURAR A, DR PR ORISR i . AR A R oA I A R . 7578 T Y
(ZGIE

When water freezes, it becomes larger in volume.

IKEEVKI, AR K

The machine is lighter in weight and simpler in structure.

XEN G EEER, S ERE R,

Fah, RS E “there be” AU H 8 B RLHE G EiEA) . il

There are a lot of scientific journals in the reading room.

5 U % HLA VE 2 BRI

There are a number of methods of joining metal articles together, depending on the type of
metal and the strength of the joint which is required.

O JEERAE —BA V2RI, G TR AR5 V2 A0 G S R S U Py SR P2 48 1) 5 2
M€ «

2. JEWANTERA)TH by 8 in 51 SRR, AW DB PGE R 18, RN %
AN, -

The Fahrenheit scale was widely used in English and USA.

SRR RIRF .

Large quantities of steam are required by moden industry.

PR i R 2

3. JLIEBN A M R TEA AT DU HON DGR 1. fln:

Aluminum has a combining power of three.

| EhR=. GAtE: BF D= at

A car battery has a voltage of 12 volt.




IREEHRIBRHEE Y 12V,

4, JARRARFAR DGR Eilf . Ban.

Two widely used alloys of copper are brass and bronze.

TR AN 40 2 A2 A A 4

Of all the metals the best conductors are silver, gold and copper.

L NI TN ol A 5 8 TR NS NS

5. JEE P MA R IEVE BN, AR LA DOE i, RN AR fildn:

There are three states of matter: gas, liquid and solid.

VA =FIRAS AU WA AN 4

(=) 3 A 5185

1. P35 BRI E IO DUE IR TR

ALIEA T FEA S HNER M AE, I IR EREEEE . XMt
i (£ of) BiIBAAAAEREE L FNFEREIREIEMEIE. BT X s
B RIEHH DB EE . EE N1

The expression of the relation between pressure. volume and temperature as follows:

77 ABIANR RS R T AR I T .

Compaction of the concrete is done by vibrating machines.

RSN SR e+

2. EEFWDOE IR

There is a large amount of energy wasted owing to the friction.

HI T EEE AR 7K EREE

The two machines have the same efficiency.

X G AL R A .

3. RBHBENPGEEE

This explanation is against the natural laws.

M AR I S H AR

Vapor is always present in small amount in the air.

AP EEREAESERINN.

(=) #HBAXIEZE

1 SEiE A REMHPENESA THF I ol by 5IHKZHE EEE ((TRhE
M. X, A) 7 FAEARAE AT BUR O DO AR PR RDOE T 1R A) . Bl

Work is done when an object is lifted.

AR U T 2.

Bearings must be lubricated regularly.

WA 2L E Y Vi K

2. FHAE W ANTESHIGER) TH i by 51 FHEH ETE AT ATM), WA DL %
NPE FE RS AEEN, JGHE P B R DOE =il . B

The steam engine was invented by Watt.
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FURE AT T 2805

The work is gripped firmly by the jaws of the chuck.

AT K A

(v9) 3&i& T IBAER A RIE

1. H{FEAIH EWEhiE (24 have) [ FEIEFIONDGE EIER, WHEE A F ) EE R
I ] AR e g i . il

Pigiron has poor mechanical properties.

LERRI R AR 2

Aluminum has poorer conductivity than copper.

MRtz . GAHE: AR ZER Sk

2. MPEE A PR R TE B T AR e RN DOE AR, W SETE B AT R N DOE 8
e .

Steel is much stronger than wood.

MR E AR M =S 2 .

3. AR T HIAS & W8l e 3 P Dy 4 1R DUTE 5N, JRIGE ) 7R AT
VBN DUESETE . 1A T I 6

Steel weighs about eight times as much as water.

AN B2 KR\ A

(Z) FiBMM6) a4

1. S I A E A DR A

JEE T AR ARE R R L AR IR e, A S A R R E =
o B, R OATRYE RSO R R, Fe o DUERIRIE A, filtn:

Electronic computers, which have many advantages, can not carry out creative work.

R ENLERERZ I, EAREREAT RSP R) TAE.

2. G A A B DE A

N T FFEDOERIE I, AN L AHESETE F A ADGE ). Flan:

One must study hard before one could succeed in mastering a foreign language.

— NI A B AR T TAME

3. FEI A NE A6

JeiE A 441317 and, but, so, for, yet, or ZEE B H4A), KRE2HERFAEASGCE
PR HORTE R S T and B ARSI AT, A LU AT S 5 002 4 R AT e IR
KA, WM R RRIER . Fln.

We study English and they study Japanese.

HAVEHEAE, AR HE.

Start the sound into the air, and it will make waves which you can’t see.

R AT RIE S, e AEVRE A TS

ZIHF AT, BTRPANTE AR OR A, DA and SEREBRIR A RN I AR R R, T
iz A RN DOE EINE S A).




. BF5EE

H T 98G5 P0ERIE T A E R, BILSAE RS DUE LA 2 —— X R K
Fo AL, EiE. i, RRAE . KRENTSE, EIGEPRAIEDE, EAENE
RIERS, R R R 58h, R 2 SE A TR DR N S G — e
SO K. XA AN S EE IR R R, AR BUER . Wik RIE RO
AR T

BAZARH, EALL AR, BIFREARE S 85515 N i e IR AE
AHENE, AR ROEDUERIA R IOE Y B8 2 R 10W . HEE5HEFEREHY,
BT 1R300 IR SR & AR SO 5 IR I AR R, i B T 138 0 905 I SR A 1)
TR FEAIE DU R IK P HERAFE .

N W

(—) i

1. 5 S S E R S 44 1

BIPEOE RO B RN, WA S| S G E R XA . XN, BAURYE BT
SCHPEHERR L, AR RR S E R 440, DUE RSO InE IR . kg ie “/EH”
LT RN CTRET R “utih” AR “AREY 4. TEE NHKIBIA:

Considerable lateral pressure is exerted by the concrete during compaction.

FE SRR A, VRBE BN 1A 2 KRR ) .

This carelessness will be his ruin.

MO KR IR R ST S T .

X I AR IE AT DA% — 26, f5lt, neutralization HAI/EFH . oxidation AL AE
modification &7 % cycling A #7284k working TAF 244 distribution 71 £ 55 .

2. MOVENERE TR E AR I A A B A BT Y 1]

A designer must have a good foundation in statics, kinematics, dynamics and strength of
materials.

—NBE N R ERR )5 BB S0 AR R X DY T A AR A B A

Considerable simplification in solving the above can be achieve.

FEMROR B3R [ RN, 2 BE R8I A = KR AL A

X I PRI 4] P AR R SCry iR e R CE B ASIFl . 9140 according to him, AT RLEEHN
“HIRAB IR R AR AR RO BRIG T H AR TR A, B B TR 3O E .

3. MG PEGE T ) v A g Y 1)

A BRI T, N TERES, SEHHE VA IS ISE P LeEiE . H
K, DCERF, O TAERESCIERE . GBI, A R I e Tl A i KRR . B

Gears must be propeerly lubricated. If (they are) not (properly lubricated), there is a large
amount of energy wasted due to the friction.

WH L AUE R . WERARRAE, e KERE T B M.

The charges of nucleus and (the charges of) are equal so that the atoms is electrically
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neutral.

JRFRZ R A 5 T A A A S, BT DU AN H

DA 5] b 365 RO 7 — BOR A IS A S K, (EAEDCRE I PR

PLZ U, BERRDCERT,  FFARBTA T A A I R IR A B R

This substance does not solve in water whether (it is) heated or not.

ZYR TR E 5, #AET K.

The records are not so good as (they are ) compared with the standards.

XL R AFIARAEAL LU RIE A 1T

PA_E T 55 B SO R SO B SR AR 5 N RIS ROy, TR T OGE &%, hEE
AL HE Y HAET

(=) &%

AIETEE P R LA, RAR KM — MR L. Ry, i REE . &
1) S5 R BT 5 B BT A B 18 8O0 REUAE K R POEN 2R avk, BIGE
Fr AR IR BRSO R, AT, A EEEE T DU IS AR FERIRESEEh, fE
BE AT IR T POERIEM TR E.

1. g 1]

S ek 1] Y IR v, AR 2 ek R IR AR BRI . AR R L, Bt
AN, A, AR R S A, AR AR AR E R, BARTAUF R A
SHE S HLARERREAMAAE L B ER . XA ERERE . WA NI a).

The stability of an object is greatest when its centre of gravity is at the lowest level.

YA O A T B IR, HASE AR

(BECHEEE T AN the FI—> an. AvE s il an 22 ek —4>, A EAE R the &
MR, HRMNETChERHE TRt A, mAREL, BTN E R the AETE
A R, SRR ANE R ESR, AL O

When matter changes to substance different from what it was, the change is a chemical
change.

el s T ZNELE 7 e i A A s A

A JE S B PN AN E S R SR PR, T e R R XA

In the past, to fly to the moon was out of the question.

k%, RAEH B AR AT RERY .

In these days, to fly to the moon is out of question.

PUAE, WA A ERZ A I B .

ER: £ LI#AMA)H out of the question 5 out of question = X EZHIE K, AEE
B XA F et i 5] ks R ZE 0 9453845 to go to school %% to go to the
school Z=HAN224%, to take place &4+ to take the place /X%, the number of the instruments
X F K% . a number of the instruments — %64y 3¢, 2524,

b, BHLERHE T the, KonM—E Y, 41 moon. sun Fi[H [ the T2
AT the, #RALBEH.



2. HWEAIA

SEil o A R RIA A A TR R FR, T U = A Bl ] e R 4O ROk

PRlt, RIS IA), bS5 B SETE A R A AR AT DL IS AN R,

Cast iron is inclined to fracture under excessive tension.

skIER, A SR . (A8 under)

We have found a method for solving this problem.

WATCZHKE] T WRIZA R TTE . (440 for)

3. AL

NFFEDOEMTE, ARG R R R, ARIEaT LU “gh” “207 “/” 4,
i EFSOEETE A EE N e

Air has weight, though it is very light.

TAERMAERE. (A though) GXILE: RETFAURE, HEBAEE.)

A gas becomes hotter if it is compressed.

SRR RS, RESS T . (B ID

Liquids are like solids in that they have a definite volume.

WARRE A —FE, #A — 2. A MBIER that; [RINFHE4 R 7438 in)

4. BRI

FUE A L DOERE 2, A AR ESE ) B R A AT 1, (H R DGE I S
1FREE, AT LIRS AR, 51 10:

Different metals differ in their electrical conductivity.

ANF e BA AR RS M. (45 their)

We cannot see sound waves as they travel through air.

FEPRAE TP AR R E A (B FAIRAIE We)

It is necessary that the bearings should be lubricated regularly.

XA B E I E T . CEEAGE It RN B4 3 T A3 TR that)

5. HiFiA

BB K & LEDGE D . A I B AE S A 7 i R R T v A A s
IO, WA SRR . N T AEDGERESCEIE. FE, AEDCREIN A AE A S IX R B
ZIEN=

Bl

Which machine is better?

R E LA A7 (A 1E is)

Steels possess good hardness and high strength.

WIRERE R, SRS . (4 1 possess)

CRHEH: AN B A 17 AR B 52 R v P S )

75 WENESHNIEE
—fCRE, FEE P AIESHIGES . SRR, AR TR JUERL: AL
VHESE s AU s E TEM S BT BT SORARIEIE . FERBOCE S,
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WENESMEHVEEE, ZKRFOVRHEEEEE HERE WM AUA H R, A i 1Er 3
o PUBHIRAEHBENES, M EHITIE. WIERN A ERDUER, —AT LA
KT I T

(—) FRXELHE

1 BERDOE TS EER] . Bl

A force is needed to stop a moving body.

B EE AL TR, BER.

20 PERL “oeeee T CORE (HED eeees IEA-eeee” 5o A0

Resistance is measured in Ohm.

FL BEL I ARy By S P B

This problem will be discussed tomorrow.

XA i) B R I AT 1

30 MR CNAT AT CHENT R FEEiE. Fl:

It has been found that this machine is similar to the other one.

MMIE&a kI, XEPEHEEBEIEIEL ) EAHLL.

An interesting question was asked at the meeting.

b, AN R

4. FHZEE AR 1A 51 5 e S) F AR DGR A E i . Bl

The workshop will be mechanized by us.

A TR AL XA G TR AL -

Large quantities of steam are required by modern industry.

PR 5 ER B 259

5. BB A i EIE R N DOE EIE . Fln:

Measures have been taken to diminished friction.

CL 48 SR DU i SR ol EE 2

Adequate heat must be supplied to melt the metal.

WAL R R R, ERIEL.

6. T A b A — AN IE 2 R BT R T . il

Iron and steel are widely used in every industry.

P TV AR 2 A5 AR R

None of this three factors should be neglected.

XA AR .

(=) FmRER D) &)

A LESEE B B ) A I AT AR DOE BB A) . X, ATASEDGE R E,  HITE R
BB R M RSO N A . BEDOE R B A, AR SR SCEE A L — B AR P b
T

1. FEDCEAIETES) W ET I — B3 “BE” 5o .

The metal hardened when it was cooled in the air.




X< R AE T AN, BUREAL T .

AHMEE XM EEE RSO TR G, MRS 87 7, B
T JFOCH R 4B )

2. “B7 el O ST Cay T BT EPOE TP RIAME SRS A1 5] 3 SN
il

This water is heated by the uranium fuel and is pumped to a boiler.

KRB R AE, HAKRE .

Besides voltage, resistance and capacitance, an alternating current is also influenced by
inductance.

TR BEAMTERA DAAh, S HIE R HUE KT

€. RIBKARIFE

(—) JaEx

FHEK A AR B IR G DUEMIL N, A B AT DAL 0B JE SR PR et . .

1. In the course of designing a structure, you have to take into consideration what kind of
load the above mentioned structure will be subjected to, where on the structure the said load will
do what is expected, and whether the load on the structure is put into position all of a sudden or
applied by degrees.

CIRAE) Berth— Mg fEnS, ZEE (iR MO R AR 8T, 28 A
R AR A B R, LR e i SRR At ), 3 B i Y

J=3C consideration f5A =AM FEAI )G M A, 37 B what. where 1 whether 5] %,
FE55 A where 5| S 215 M ) h XA 215 M F) what is expected, B0 H A H %<
W), TS HEY R AR, I EAE AL R SO

2. Mathematicians who try to use computer to copy the way the brain work has found that
even using the latest electronic equipment they would have to build a computer which weighed
over 10,000kg.

BB TS A 3h 77 N B AT C LR B, B AR A S B 1) L 1 1%
7%, WA3HIE— & #id@ 10,000kg I THEHLA T

J7 3¢ FE 1 Mathematicians f54 H who 515 1) 5E 8 A AJFTEH which 51 S EHE M E]. 5
4b, the brain works /& & 15 M A), B HEE A KRG 5. 4] 3 ZA AR SO 7
B

(=) #iFk

A I YEER A T RS DUE R IL T 2UAH B, X gl 75 105 TR U 3 e« 4914

1. Aluminum remained unknown until the 19 century, because nowhere in the nature is it
found free, owing to its always being combined with other elements, most commonly with

oxygen, for which it has a strong affinity.
AR TR G SR, RETEKERAS AR, ZEFVRREAHRRE
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ISR D) BN AE B AR FUR AT 5 #HA B b T BOIRAS 8, BrAE S 19 g AN1A4 50
pELE P

FEBRIE IR S ), RIEABHIRE R JFOCEARF S, J51H because
51 R BRLRE A A s Horb S HY owing to 515 BB Cnilte 25D J (K] J5 T8 A for which
g1 S NA], NSEPRZ A2 — 22U B most commonly with oxygen [ J5 A .
M T PGS BESCRT LLE H, B T4 for which 51 510 1 M RJIOSL B Ak, R EAE SR
SO A B o

2. A student of mathematics must become familiar with all, the signs and symbols
commonly used in mathematics and bear them in mind firmly, and be well versed in the
definitions, formulas as well as the technical terms in the field of mathematics, in order that he
may be able to build up the foundation of the mathematical subject and master it well for
pursuing advanced study.

N ATIFBUA A, FERIFHC, DB SIRE, P8R N Al ey
RIS, RE . ARARIE.

ZA)GEEJFEOCRA, 66 MR, Hodin order that 51 H FPRIE W A], #%00H
ISR .

(=) aiFik

AN FAE R AP BN EEM SRR LI E VIR, AN, v DR sr
AL, FRAEIEDOE ) B 2 H R . ST, AN R B P S iR . .

1. Manufacturing processes may be classified as unit production with small quantities being
made and mass production with large numbers of identical parts being produced.

G ] N A A P AR R A AR A P R A A E R A, KRB R R
A AR R A

JUfEsch, mPAS with 51 H BB AL 22 HE, BIRA “ e E n A B 5977
%o

2. Radial bearings, which carry a load acting at right angles to the shaft axis, and thrust
bearings, which take a load acting parallel to the direction of the shaft axis, are two main bearing
used in modern machines.

RS R BART 77 16 55 0o 2 L A AR AR T R s 7R SRR 77 1) 5 il Do AT 1 e
DR . XIS B R B 9 3 K

%) JF S A 215 radial bearings A1 thrust bearing J&5 230 4 — AR R i 12 52 18 M A,
M EE S H AT R o NFESCGHEIT, X PN E T A B B T JE
RGP RS TN AK.

3. In the last 25 of the many thousands of years which separate the discovery of electrum
from the discovery of the electrons, we have at last come to realize how much the properties of
the former depend on the behavior of the latter.

CRESHRIRIMETRIRINCHILTE T, fERIER 25 F, EATANRE], &
R B AP PR AR 2 KRR BBk T E B BT R PR .




BAIEE OO RAE | in 51 A RE T, A 4> which 51 F#EEMNA), EHIEN
MR PR L SEAT 1A years HISE TR, WAEDGEA) 7Bt AT, DRI AT RT3 i i
ride

MELEGIRI AR, B KA ESREEI R I, W AUE 787> PLAR FL 454
(skafi b, Fe70is &R E R T, el KRR N R, SRR BHZDOE T DA
LOZRERIY . AA B AR SCRE R IR, A R DOE B ST, M i A 3t R0k R
paibl e
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Appendix IV The Mechanical Drawing in English
T E R A E

T B A RR B, SOCEA B2 N T BORFMEHAR RN A T, AhirE
J o AR LA o XL E AR A R AR IR B E B4R B SR B 30, IR 2RO R REZ
AR S ANRERT R o T T A LA L A T A8 T 2 150

— B ERrRREf=

. Drn Appd
Title
Chd Date
Title B
Drn=Drawn by 4%
Chd=Checked by REXF
Appd=Approved by A%
Date H i

=, E EHRmE

3

2

1

Part No. Detail ref. Name of part Material No. off
Scale Projection Drg. No.
Finish Name of Firm

Part No. = Part number EH T

Detail ref. = Detail reference EHKE 5

Name of part Atk 44 TR
Material g s

No. off = Number off -4

Scale 5]



Projection

Drg. no =Drawing number
Finish

Name of Firm

v HitE RS RERHE

ML

K5

AR S
IR

3- #10 mm*holes equally speed

34 @10 V=K A

2- ¢6 drill with pc. #127 at assembly

2 96 =K E5#127 FECES

1/8 inch sawcut

HES% 1/8 Ji~F (1 9i~F=25.4mm) (%)

2 req’d (required)

i L w

2-M10 holes taped with #153 at assembly

2 /> M10 5#153 {F45 B2 4L

4- ¢10 drill spotface ¢ 16 mm? x 2mm deep

gk 4- 10, AL ¢16 FHZKIE 2 ZK

40- #8 mm°holes each 20 mm  apart

&h 40- 48 P =K, FLEE 20 =K

Bill of material

ERRIEIES

B-view

B 7] A1

Cadmium(chromium, nickle) plating

YA (B B

Case —hardened to 40~45 HRC

LK E 40~45 HRC

Chamfer both ends 3 3 159 £

Concentricity of @A in reference to ¢B to be R e
I Y dA XS B HI[FRIFE 070 0.02 2K

within 0.02 mm

C’bore(=counterbore) (B8 ¥t

C’sink(=countersink)

(B8 Pkl

Crown to 1/32 inch

(BT H) ik 1/32 Jisf

Dispatch No. )5

Drawn to 250~300 HBS 7] -k %1 250~300 HBS
Elevation 1EARL A

Finish Ra0.32um unless otherwise specified H4» Ra0.32um

F.a.0 (Finish all over) AN T

Inclination 1:100 FHE 1:100

Knurl wAE

Legend K151

Misalignment to be within 0.05

[F b 22 % 22 ANl 0.05

Neck 1/8 inch x 1/16 inch

B TIHRE 1/8 Ji~F5E x 1/16 JE~F IR

To be normalized

JIEK

Notes (or Remarks)

BHE
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(8:3%)

Oil groove 1/8 inch x 1/16 inch

JHAE 1/8 T~ B x 1/16 JE~ iR

Optional parts

FEFR A

Ovality of ¢25 mm? B4 to be within 0.05 mm

$25 V77 %K BA HIIF B iR 7 A ki 0.05
=K

Pickled after peening (sand blast)

fh (WD) JEERYE

Psc rio. (piece no.) i

Peen end of hand in position T i 8 A0 42 ]
Plan ~F- T 1]

Polish to mirror finish BRI

Quench and tempered to 250~300 HBS

85 #] 250~300 HBS

Rounds R5 unless otherwise noted

AIER FH RS

Ream ¢ 20 mm? for dowel pin

B 20 V7 =K ENLHET

Runout of @A in reference to #to be within
0.05 mm

DA AL FI) BT 0.05
"k

Section A-A A-A (B
Serial No. HEH Fe

Spot for set screw with pc. #1003 in position

5#1003 AL, HEEH EMIRET RS

Superseded by drawing No. 1135-A

AR AAER, t1135-A 5 ERE

Symmetrical position of slot in reference to ¢
to be within 0.05 mm

PSP R RO FR B 1R 75 ANl 0.05 22K

Tap 4-M10 holes, equally spaced on ¢

BUREL 4-M10, AL Lk A

Taper 1:20

HEFE 1:20

Taper to be within 0.05 mm HEFEANHERE 0.05 =K
Technical specification(Tech. Sp.) FAARE
Technical requirement(Tech. Req’t) FiRE K

E RPAADHER AR IS, (CAERPEYD . Z2AIEC %, 1 98)=25.4mm,



Appendix V  Glossary

abnormal [&b'na:mal]
accommodate [o'komadeit]
accumulate [o'kju:mjuleit]
accuracy ['ekjarasi]

acid cleaner

acronym ['ekranim]

act as

actuator ['ektjueits]
advent [‘edvant]

agency [‘eidzonsi]
aggregate ['egrigat]

agree with

align [a'lain]

alignment [2'lainmant]
allow for

alter [o:1ts]

amplifier ['eemplifaia(r)]
a myriad of

analyze ['&nolaiz]

angle [‘&ngl]

animate ['&nimeit]

anneal [o'ni:l]
anticlockwise [‘&ntiklokwaiz]
appendages [o'pendidsziz]
apply [o'plai]

BIRCER

A
a. FHWH; RER
v, (ff) &M
v. HERR, FHE
n. KSR (D 5 HERR ()

BT
n. ik, RIBUE 7 RER 4
BN

n. JGL, VREL; PATHL EEh3E
n. I Bk

n. ARELAL; AREEAL

n. &t BE; a &R BEM
[ =

vt S —HEZ: KRIE

n. e RGBS R

EIEH]; fhTt

vt. U, B

n. JBCK#R

TH, S FPERER

vt. s

n. fi; %E

vt A R a MIEIAm

vt. 1Bk

a. W

n. K@Y B
vt. S it
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appropriation [a,proupri'eifan]

arbitration [.a:bi'treifn]
arc [a:k]

arc welding
architecture ['a:kitekt/s]
are distinguished by
arise from

armature ['‘a:motfa(r)]
assembly [o'sembli]
assume [a'sju:m]

as well as

atmosphere [‘&@tmoasfio]
attempt to (+inf.)
attractive [o'treektiv]
attribute M to N
audiovisual ['a:djou'vizual]
automate ['2:tomeit]
automatic tool changers
available [a2'veilabl]
award [o'wo:d]

axis ['eksis]

background ['baekgraund]
backlash ['beeklaef]
backup battery

balance ['bealons]

bed [bed]

be available

be defined as...

be directly proportional to
be equipped with

be exposed to

be familiar with

be known as

n. FACH: HA: K
n. fhEk

n. HHL; 51

IR

n. ARREER: EIY EHIAE
X 1

Heeeees mr=As R

n. HAX

n. S, A

vt. B GEEFRD ¢ e K R
, X

n. RS (KD s A 5
K, A

a. sl NI, AT
WA M ZH N FER

n. PR

vt. i 331k

SEVE YIRS

a. ATHM: I3

vt BT K G

n. fhg; o

B
n B5, EH
n. e B R
e il
n. P vt fEPE
n. K IRE
AR FH
W E SUAgeeeeee

e, 32, BRERLE
&

WeRr



be subtracted from
be population for...application
be poured into

be responsible for
bead [bi:d]

bear an resemblance to
bed [bed]

behavior [bi'heivjo]
Belleville springs
bilateral [bai'leetoral]
bismuth ['bizma0]
boundary ['baundori]
box jig

braze [breiz]

brazing ['breizin]
breed [bri:d]

brittle [britl]
broaching machine
buffer ['bafa(r)]
bump [bamp]
bushing ['bufin]

cadmium ['keedmiom]
calculate ['keelkjuleit]
cam [keem]
cantilever-spring
capability [keipa'bilati]
capacitor [ko' pasito]
capacity [ko'paesiti]
carbide ['ka:baid]
carbon ['ka:ban]
carriage ['keeridz]
carry out

casting ['ka:stin]

AEeeeee AR 2

BN, A

Ui

n. Kk U] &8 FREZ: e
e ML AL

n. K: K&

n. AT H; Zgibs R MR RS
LI QNN )

a. XK
n. &k
n. fitek; Yol

FEAENEL, e B

vt. & n. HfRE; AHER AR
n%ﬁ;@ﬁﬁ

n. g,

a. W/ S

EAZN

n. ZEpPas; WORAY: vt g, R
vt. &vi. EfH; pRdE; on. fibdE, R
n. e, &

C

n.

vt. & vi. IHE, il fTHE, BAE
n. MEe

2ERX GRE) W%

n. YERE; 527

n. HAL

n. A&, &M AhE, 6
n. i)

n. B

n@&;%m

AT AT TERK
n. Btk #iG
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category [keaetigori]

cease [si:s]

cement [si'ment]

cementite [si'mentait]
changeover [/Tfein(d)dz asuva(r)]
charge [tfa:d3]

chip [t/ip]

chip conveyor

chuck [tfak]

circularity [sa:kju'leeriti]

cite [sait]

clamp [kleemp]

clearance ['kliarans]

clutch [Klatf]

coat [kout]

coin [koin]

coil [kail]

come in contact with

comic ['komik]

command [ka'ma:nd]
commercially [ka'ma: fali]
commission [ka'mifan]
commodity [ko'moditi]
communication [ka,mju:ni'keifan]
community [ko'mju:nati]
compatible kam'patabl]
component [kam'paunant]
comprehend ['kompri'hend]
comprehensive [,kompri'hensiv]
compression [kom'prefan]
compressive [kam'presiv]
computation [.kompju'teifon]
computer integrated manufacturing
system (CIMS)

concentricity [konsan'trisati]

vo Ik, g5 n 4R
vt. ¥ n. JKIE

n. Bk Bk

n. ¥k

n.&v. Hff; FH

n. f, s VI8

B HE AL

n. K& B (RED KE
n. [&

vt. 51 A BHIE

n. REAE; vt RE
n. (AZEFRD HE, BEE, HH
n. BA%E

vt iR b

vt. flli&

n. ENEE: BRI

n. s vt &vi. 1B¥E; =
ad. kb Tk b

n =, B o W4, F
n. ik Y

n. s Zkrs @{E

n. fRIX; LR B

a. MR, ATULACH)

n. oy, ARy #E, ot
vt. BEAE, T f#

a Tz ZREH

n. E4g

a. HEIM: H R0

n. tHEL Tt RN TE
THREBLEE G R G5

n. [Fl



concession [kan'sefan] n. A&\ Vs Zh, kA RRUARL

concretely ['konkri:tli] ad. Hifth

conductor [ken'dakta(r)] n. Sk

configuration [ken  figo'reifn] n. FLE; M

confine [kan'fain] vt BRAE RIRT: no AR, JEE
construct [ken'strakt] vt BEE, ST MR, 4K
contact ['kontaekt] n. &vt. (ff) Hfim

contract ['kontraekt] vt & Vi ARgE; ITHY); n B, &R
contrary ['kontrari] a. FHI, FHIER

conversion [kan'va:fn] n. A8, #Ap

convert [kon'va:t] vt. & vi. (ff) AR, (ff) Ak
convey [kan'vei] vt. iz¥i, izik; K&, ik
conveyor [kon'veio] n. Wz ALk sl
coolant ['ku:lont] n. VIHIVE: FLALH: A1
cooperation [kou.opa'reifon] n. &1k

cope [kaup] n. F4H

copying miller iR IR

corporation [kou,opa'reifan] n. A, thH

counter ['kaunta] n. iHEEE

counterbalance ['kaunta,bzelons] n. ~Ffli

coupling [kaplin] n. BREhER:

crane [krein] n. ERENL, ME, FEE, FBERS
crankshaft ['kraenk fa:ft] n. Hlhs b, sl

crash into by A

crisp [Krisp] a. ey, S

criterion [krai'tiorion] n. K4, #EN

critical ['kritikal] a. JUEYER, fEEE): TR, A
crosshatching ['kroshatfin] n. ZAXHZ ) +7E WAk
crucial ['kru: fol] a. PUEMER); BEIGCK

Cst = Centistoke ['sentistouk] n. JEHT (Zh 1B EA, 1Cst=1mm?)
curve [ko:v] n. #hg; =i vt A
custom-built % 7 5E il

cut off P, DIl o

cutter [Kato] n. (PIHD JJR

cylinder ['silinda] n. WL
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damper ['demps]

dash [de/[]

dashed line

dead center

debris ['debri:]

debug [.di:'bag]
decelerate [di:'seloreit]

decode [di:'koud]
decoder [di:'kauds]
define [di'fain]
deflection [di'flekfan]
delivery [di'livari]
denote [di'nout]
depend on

deputy ['depjuti]
deputy-headmaster
descriptive [dis'kriptiv]
detachable [di'teetfobl]
detect [di'tekt]
determine [di'tormin]
deviation [.di:vi'eifan]
diamond ['daiamond]
differential [.difo'renfsl]
dimension [dai'men/n]
dielectric [daii'lektrik]
diode [daioud]

direct [di'rekt]
disbursement [dis'ba:smont]
discarding battery
discipline ['disaplin]
discrete [dis'kri:t]
disengage [.disin'geid3]

D

n. FHJE#s, woRds: MHEH TR
v. kilZk

|3$57

FEERTIS:

n. R, R

vt. Tk

vt & vi. (ff) ks BRACHEEE, wod; 121k
il 5h

vt B (), i@ (i)

n. FEigds

vt fiERE, Zheee FE X

n. OtfaifihEDE) R R; WEl, e
n. ﬁlﬁ ﬁ_‘iﬁL

vt. 187, Fon

WKEE

n. @l REA, E

R K

a. R

a. IR, AT e

vt. ORI, #REN g, R

L WRE; W

Wz, "%

ALYl

75

Rebs 48, s &4

H1L A

TRE

IEMR, IEMP; vt $8S, SR
- AR,

FFE it

n. a8 FF

a. BSHLH

vt. BiF, s fE

<
~

5 ®» 3 335 5 5 3



dispatch [dis'pat/(]
displacement [dis'pleismant]
disposition [.dispa'zifan]
dissipate ['disipeit]
distinguished [dis'tingwi/t]
disturbance [di'sta:bans]
double throw switch
double-pole

double-pole single throw
dowel ['dausl]
downstream [.daun’stri:m]
draft [dra:ft]

drag [dreg]

drawing ['drozin]

drill [dril]

drilling ['drilin]

dry run

dullness [dal'nas]

duly ['dju:li]

duplicate ['dju:plikit]
dwell [dwel]

dyestuff ['daistaf]

efficient [i'fifont]
efficiently [i'fifontli]
elastic [i'leestik]

electrode [i'lektroud]
electromechanical
electromechanical control

electromechanical Department

electronic [ilek'tronik]
electronic governor
electronic pathway
element [‘elimont]

vt. JRIE; PR

n. HERE

n. ZfEs ME; RS AAE
vt & vi. BXHEL: TH: vt IRPE
a. HBE FHAR ZANEEI
n. hEl: TP RIE

RELTIPS

XU CTIFFID

PG TR PES

n. ENLEY, BHET

a. REm

n. EAE, I, HE; LE
n. N v, H
n. &

n ghsks vt &5 (FL)
n. %l

TiafT

n. Fifk

ad. IEMAML, &4, femt i, AERH
n. BHli;  a R vt 2l
vi. HE; BE, ERT

n. ekl

E

n. E; Rk

ad. ARCRM, HRUHh
a. HER, HEIIm
n. HK

BLHLE

L FEL %

LR

a. BT

LU A

H 2%

n. Joff
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eliminate [i'limineit]
elliptical type spring
embrittle [im'brital]
emerge [i 'mo:d3]
encoder [in'koudo]
encompass [in'kampas]
enhance [in"ha:ns]
enterprise [‘entopraiz]
enunciate [i'nansieit]
environment [in'vaiaranmont]
equipment [i'’kwipmoant]
essence [ ‘esns]
establish [is'teeblif]
explosion [ik'splouzn]
evaporate [i'veeporeit]
evolve ['ivalv]

except that

exclusive [iks'klu:siv]
execute [‘eksikju:t]
execution [.eksi'kju: fn]
exhibition [.eksi'bifon]
extensive [iks'tensiv]
external [ik'sta:nl]

fabric ['feebrik]
fabricate ['faebrikeit]
facet ['faesit]

facing sand

fasten ['fa:son]
face-helical
fastening ['fa:snin]
fatigue strength
feasible ['fi:zobl]
feat [fi:t]

vt. B, HEBR: UIlT, 0 E
115 T 55

v. AR ffE

vi. B B

n. Jmhs 2%

v. BEEEERLEY)

vt. N, B, Hn

n. Foll, TR AR[H] AL, A
vt. GEMHL) K& #YIHui vl
n. AEL; ESE: AEARN

n. T&%’; B s @B%: E&ZF]‘E

n. AR, SERT: KGR, FERE

vt. BSL, oL ZE

n.oENE BRA WY, K

v. (fif) &K

vt. (ff) IEHTTE

a. TR KK

vt BT SEEL fEAERL

n. SL47, AT

n. B, RBUWs

a. JZm, TR

a. AMEIR), AMERED: ARULRT, T

F

n. 4

vt. HilfE; $ERL; HE

n. CEASEMWRD NP, [
ST

vi. [lE, BN

PR AL

n. S[E

9% 57 R P

a. A[SATH GER)

n. &, a BIER, S50 CRIRD



feature ['fi:tfo(r)]
feed [fi:d]

feeder ['fi:da]
feedrate ['fi:d reit]
ferrite ['ferait]
fiction ['fikfon]
filament [filomoant]
filter out

Financial Bureau
finite element analysis(FEA)
flatness [fl'atnis]
flexible ['fleksabl]

flexible manufacturing system(FMS)

flip [flip]
flowrate [floureit]

fluctuation [.flaktju'eifan]
flush [flaf]

flux [flaks]

flywheel [flaiwi:l]

forge [fo:d3]

four-jaw independent chuck
frequence ['frirkons]
frictional ['frikfonal]

gear [gia(r)]
geometry [dzi'omitri]
go unexplored
governor ['gavana(r)]
granite ['greenit]
guarantee [,gaeron'ti:]

hall [ho:1]

n. Fre
vt. & n. 4, X%
n. B iEkE
CBRERER

B AL

L HMzzs T2
)R

ARt

n. P, “FrinfE
a. HEm
RIEMERIE RS

vt fEENEE; 3

n. s

n. Bk P3N
a. P

n
n
n
n

ad. FFFHb;

vt. 55

n. BUEEAL FRA VR Vit VR

n. k&
vt.
DY Tk ST 4
a. EEEE

G
n. ikt HaIRE
n. JUAr (5
ANHEFFH )
n. BT, EHIEE
n. fEE, fERA
vt. fRE; FAARS
FH 11

H
n. 117

n. G AR BRITAH: P

n. PRIE, fRRE; CRAET;
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n. H§E$E Il

hardware ['ha:dwea] n. 4, AR, A

head-stock ['hedstok] n. kB8 FERRSk: TR AESkAE
helical ['helikol] a. WEHEIRKT: ek

hardcopy [ha:dkopi]

hence [hens] ad. ZAT, Atk
hereafter [hior'a:fta(r)] ad. )5, MILULE
hereby ['hio'bai] ad. (HHT AR BAtkTra: Rkt
hitch [hit(] n. ok
hollow ['holou] a. 0 n il
honing ['hounin] n. Hipg
Hooke’s law [ b f
hydraulic turbine 137~
hypeeutectoid [,haip ju:'tektoid] a. WILHT (), I iE
|
identify [ai'dentifai] v. Hl
imbed [im'bed] vt HHE; e BRA
impact [impaekt] n. ek, Al
impeller [im'pelo] n. Mg ey
implication[ impli'keifn] n. &Y, BHZE
in a canned cycle fE— A AR E A I A
in accordance with Eizgiic!
in case Ji—
in depth ['in'dep@] ad. IRAHL, R H
in direct proportion to oo RIE T
in the main FE, KikE, SERH
in-line EZk: fEE LN
inactive [in'aektiv] a. ANEBIH, AEERE, fF1Em)
inanimate [in'&nimot] a. LM TTRFTRE: iR
incorporate [in'ko:pareit] vt.eias R E
indent [in'dent] vt AT, (ffeeeees ) IEXXHiE; no AF,
HMT R
index ['indeks] n. ®ils W&, RIE; B vt Ge-ImETl,
fam
indexing ['indeksin] n. 3REVE: febR



indexing jig [ 2 A A

indicate [indi'keit] vt. 57

indicator [indi'keito] n. a4, fands

indispensable [.indis'pensabl] a. ANA[EE, TR

individual [indi'vidjual] a. ML, AN

Industrial Fair Tkt 2

inert [i'na:t] a. MR

inflame [in'fleim] v, (fi) ke

ingress ['ingres] n. A

inherently [in'hiorantli] ad. KAHL, A

in-process gauging 5 e Aol

installation [.insto'leifan] n ZHE; WE BN RE W&

installment [in'sto:Imont] n. &5 K

instant ['instont] a. SLHIR): BN

institute ['institju:t] vt @ars il on he, Fes H

insulator ['insjuleita(r)] n. ik

integration [ inti'greifn] n. BH; — ik

intent [in'tent] n. HiY, =K

interchange [.into'tfeindz] vt. A2 H

interface ['intofeis] n. %05 S

interference [.into'fiorans] n. T T, IS

interference-free o 7

interior [in'tiario] n.&a. W (KD

intermediate [,into'mi:djot] a. HEM; Hgm

internally [in'tonali] ad.

invade [in'veid] vt. N, A

in the realm of e -ee - S B

inventory [inventori] n. Wr-SERESR, TEHE R, FIRIER,
vt e g N H K

invest in N

investment [in'vestmant] n. &%

invoice ['invois] vt FFeeee KSR

is consists of EERIEREE ZH ik

is mounted on R
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jaw [d3o:]

jig [dsig]

jog feedrate override
join [d3oin]

joint [d3oint]
joint-hinged

just about

key [Ki:]

labor cost

lathe [1eid]

lead time

leaflet ['li:flit]
leakage ['li:kid3]
legible ['ledzabl]
level [li:va(r)]
level switch

linear ['linia(r)]
linkage ['linkid3]
literally ['litorali]
lithium [1i0iom]
live center

load [laud]

locating [lou'keitin]
look around

loosen ['lu:san]
lubricating oil
lubricity [lju:'brisiti]

J

n. RN R

n. JeH; Bt
RBNBEL A

vt EE, dit

n. k4% AL

RHE] #a, B[EE] #k
JLF

K
n. #, Pl

L
55 8 1 A
n. R
BT E], A TR A A
n. A&, HTED R &
n. s
adj. JEMIR; SR
n. FLAF
55 WX
a. &MEm, HZM

n. ERE 4 AR BEkE

ad. JEA%HL; A b
n. £

Est N

vt Rt FEk
n. BN ()

VU R, #HTHE

vt. & vi. fEFF; TRA; FATE; A

bR
n. JE7EERE



M

machine centers P[P

machine tool BUR: T HAL

machinist [mafiznist] n. HLBIT; AL T A

magnitude ['magnitju:d] n. KA, B, &8, K OB BER EEN
magazine [,mago' zi:n] n. JIFE; BEEFEREEE, A&, BT
magnetic field tit37

magnify [‘magnifai] V. JBOK

maintain [mein'tein] vt PREE dkgk; fRE, 4EPs BER FIK

Y9, PRFF

BAEH: BIE, BRI
RF0, FLE; no T, 485
Fha, ke, A

EYdE: A

NN

&N, BLAs BLAONs ECXTH)
mechanical and electronic engineering  HLHE Tf%

- BB BLBR 1)

WU R Bk E

WL AL HLbk T2
C(GRIBRD Adsks JEEELBE, @
memory ['memori] A AEfER IR0 E
merely ['mioli] ad. AL, RAR

maintenance ['meintonans]
manipulator [ma'nipjuleita(r)]
manual ['manjusl]
manuscript [ manjuskript]
marriage ['meerids]
martensite [ ma:tonzait]

< 35 5 5 @ 3 5

mate [meit]

mechanical [mo'kenikl]
mechanism ['mekanizom]
mechatronics [mekatroniks]

=

memorandum [;memo'reendom]

5 O S o009

metallic [mi'teelik] a. &
metalwork ['metlwa:k] n. @ (HlE)
metrologist ['metrouloudszist] n. tHE)
metrology [moa'trolodsi] n. tFES; THEH
microcomputer ['maikroukom'pju:ta(r)] n. WAL

micrometer [mai'kromita(r)] n. MEEs; TR
microprocessor [ maikrou'prausesa(r)]  n. AL ES
microstructure ['maikrou'straktfo] n. UL

mill [mil] n. BEJ1, BEER, Bt
milliamp (MA) [mili'zmp] n. &% (MA)
milling ['milip] n. B CHD , BEHIE: Bk
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milling machine

minus ['mainas]

mobile phone

modify ['modifai]
molybdenum [mo'libdinam]
molybdenum wire

monitor ['monito]

mould [mould]

moulding box
multidisciplinary [, maltidisa plinari]
multifarious [,malti‘fearias]
multimedia [malti'mi:djo]
multimeter ['malti .mi:ts]
municipal [mju:'nisipl]
mutual ['mju:tfual]

myriad [ miriad]

negative ['negativ]
negotiation [ni.gaufi'eifon]
nominal ['nominal]
non-elastic

notation [nou'teifan]
nozzle ['nozl]

off-load

ohm [oum]

opportunity [‘opa'tju:niti]
option ['apfon]
ordinance ['2:dinans]
orifice ['orifis]

original [a'ridzinal]
oscillator ['ssileito]
overheat [,auva'hi:t] vt

BER

a. TRy AR n g S
MG

vt. &K

n.

FH22

n. %?ﬂ%ﬁ Tﬁ/’ﬂﬂ%%
n. A, A, R
g
ZERH, AFES R AR
WEZH, UM # RSN

vt WA A

a.

a.

n. 2k

n. JTH®E

a. T TE

a. AHEM, ok JEFEK, JEEW

n.&a. L, WREE: 2R, $ASFEW

N

n. Hitk

n. WJ‘TT;E]; lfdéu

a. AWK 4R
AR

n. 5 &

n. BB, Wi

O

it

n. Fxas

Ml

n. &I

n. [IE] %1, 5%
n. AL, /ML
a. IR, JRIGH
n. kG4

i

>



overlap [ouva'lzep] v. HE MRS G —E
overload [,ouva'loud] n. it %
oxidation [.oksi'deifan] n. Ak
oxide coating AR
P
package ['paekids] v. B
pad [pad] n. #h
pallet ['pelit] n. R BRaE
parity ['peeriti] n. [\%; X4 AT
parting operation I B
parting sand VAl
patent ['peitont] n. T (BO
pattern ['paton] n. AL FEE BIE
pearlite ['pa:lait] n. BRIGE
perform [po'fo:m] vt. & vi. BAT; BEAT
performance [pa'fo:mons] n. JBAT: AT MERE; TAEMEN
permanent ['pa:monont] a. KA FEER; 1HER
perpendicularity [,pa,pondikju'lerati] n. HEEE
pertaining to EE
pick up PRI H
pin [pin] n. 44, 4
piping ['paipin] n. il

plastic ['pla:stik] a. AR SBIER), BRHE

plate jig AR PR R
plotter ['plota] n. fizzdt: KR ERS: SES
plus [plas] a. 1IEf; BEKM; IE&E
pneumatic [nju: 'maetik] a. 53wy, =8
pneumatic control ]

C n. £, 048, vt - NN a w2
pocket ['pokit] H. NG
portion ['pa:fan] n. #ars B
positive [pazativ] n. 1k
potentiometer [patenfi'amita(r)] n. BAZTH; AT
power shift gear ) WARIEE 2 VE
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power-transmission-element &350 )1 1) ZAF
vt &vi CIFJE], 78, WP) fEe-- 2 J[A1],
precede [.pri'si:d] FiSe T, (e z by e BB LR FIIN

Es JueEslE by, with)

precision [pri'sizon] n. KSR HER (D
predict [pri'dikt] vo TEs F iR T
prefix ['pri:fiks] n. (i) ATk
preservation [,preza'veifon] n. ORAF, ORIEL 9L, PRYF
pressure relay JE 4% B 2%
pretension [pri'tenfon] n. FRLf; FR Sy
primarily [prai' merali] ad. M, FEHh
printed circuit board (PCB) Bl 1] LR AR
process annealing BN EP
product quality 7 i o
productivity [prodak’tivati] n. AErEE, AR
profile ['proufail] n. ¥E5, SME
profit ['profit] n. FEE, Was, Rl b, 7958
proliferate [pra'liforeit] vt BH; R
proportional [pra'pa:fonl] a. LI
proprietary [pro'praiotri] vt. oA, Sl
proximity switch PRI IR
pulley ['puli] n. JZarke
pulsative ['palsativ] a. Bkahi: ksl
pump [pamp] n. % vt FHZRSMIRIE:  TA) BT Y
push button switch S IDAS
Q
quality [kwolsti] n.oB, JE: W FRE, REPE
quantity ['kwontiti] n. #H, #E
quotation [kwou'teifon] n. 51 M, Sl 5130 B, AT
R
ram [reem] vt Hid s n A WG F
rapid traverse Pt s, POdATIE
ratio ['reifiou] n. b, &



reassemble [.ri:o'sembl]
recess [ri'ses]

recondition ['rizkan'difan]
re-direction

refer to

refine [ri'fain]

register ['redzisto(r)]
regulate ['regjuleit]

relay ['ri:lei]

relay module

release [ri'li:s]

renovate [renaveit]
replacement [ri'pleismont]
representation [.reprizen'teifon]
representative [.repri'zentativ]
resistance [ri’zistons]
resistor [ri’zista(r)]
resizing [ri'saizin]
responsible [ri'sponsabl]
restriction [ris'trikfon]
restrictor [ris'trikto]
resultant [ri'zaltont]

retain [ri'tein]

reversal [ri'va:sl]

revision [ri'vizon]

rigid coupling

robot ['roubot]

roller ['roula(r)]

rotor ['routa(r)]

sandwich-type machining
sapphire ['sefaioa(r)]
sawing machine
schedule ['fedju:al]

vt. TG, BN

vt JTHl; Bl e MEE
vt. AR, EHEE; B8, B8
AR T 1)

2%, falye: EHT R

\Y

Caitk; BGE; K%

vt. & vi. sk Bad; M
vt 4

n

. KRR

BB
woRE, B
Y

>

5 5 5 ®» 335 35 35 3

CARE; B, B

CEFRD AR KM A
& BN

FA BH

FH BHL 2%
AT R4
IR,
PR T
LI

=Wk

(D) TR

v. AEH, AR

vt. fREF, fRE

n
n

C Al B R
EIE, B

W BBk Al 25

n
n
n

. HLEEA

CRIEAL: AL, WA RGOk

BT, EERER: (W] e

S

XA T

n

CBEA RS

R

n

w7 e WK, AREEHER
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science fiction Bl£48
screw machine T2, HARETHL
sculpt [skalpt] vt. JEZI
seal [si:l] n. ;v BE
sectionalize ['sekfonalaiz] vt. 1B, A
sediment ['sedimont] n. YLE (¥
segment ['segmont] n. #ar, B Ml [F] B
selector switch TR
sensor ['sensa(r)] n. s
sequential [si'kwen/T] a. KT 4RI OSSR SL M)
serendipity [ seron'dipoti] n. BRI I
servo amplifier fRI R TBOR 3
set up Az A gl
severity [si'verati] n. ks s %H
shaper ['feipa] n. =3k AIR
shear [fis] vt. &n. B9, U171 VAR PR
shrinkage ['frinkids] n. We4e; 4K
sign [sain] n. trid, 5
silicon ['siliken] n. [tk] %k
simulation [simju'leifan] n. g R
simultaneous [simal'teinjos] a. [FIIRA/ s [FIBSAELE Y
single throw LIPS
slide [slaid] v. WA n R, R
smart [sma:t] a. HEBART: BdEmE RER
snapshot ['snap/st] n. PRA
soak [souk] V. &n. 3%,
solder ['solda] n fERL v IR
soldering ['soldorin] n. HE, BEHE
soldering copper Sl % K
solicit [so'lisit] vt. &vi. B3R, EK, 2K
solidification [solidi'fikeifn] n. & AL
spare part #AE
e et n. BUE, BORZKR, BIVE: U4, VEANR)THRY
specification [,spesifikeifn] 4
specimen ['spesimon] n. AEahs Jufls Wl



spelter ['spelta(r)] n. BEERIREL, EEAARRL

spelter solder ff el

sphericity [sferisiti] n. BK OB & EkE
spheroidal [sfi'roidl] a. AR

spindle ['spindl] n. Ol =

spring [sprin] n. g

spray-painting M5 4%

sprinkle ['sprinkl] n&v i, M

sprocket ['sprokit] n. #E5e

squareness [skweoanis] n. EEE: T OB

stage [steidsz] n. BB B

standardize ['steendodaiz] vt. flEbRdELL, RS AL
standardized ['steendo,daizd] a. bR

stearine ['stiori:n] n. Hls 0

step out Ko, ANFEP

stepper motor kAL

stiffen ['stifon] v. itk

stipulate ['stipjuleit] vt. CUFREPMEE W) #lE, 2%
stipulation [stipju'leifan] n. (AFTE Bl (T8 k3K, 54T
straightness ['streitnis] n. HZE

strain [strein] n. MAE; R kJ)s A
strategy ['straetidsi] n. GREE, SREK

stress [stres] n. K7

strip [strip] v. #E; noaE, &
stylus ['stailos] n. ER; IEE

sub-circuit [sab'sa:kit] n. %

subcritical annealing NIAIEFSEPS

subject [sekt] vt. 32 )

subsequent ['sabsikwant] a. BEEI, JERM

a. (Zml. WAD BEr, Gl B LR
(1, B

superior [sju'piaria]

supervision [sjuzpa'vizn] n WE, EH

surpass [so'pa:s] vt @i, T

synchronize ['sinkronaiz] vt. &vi. () [ Cff) Ak AT
synthetic [sin'0etik] a. A N LHliE R
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tailstock ['teilstok]

take advantage of
tapered key

technician [tek'nifn]
technique [tek'ni:k]
technology [tek'nalodsi]
temporarily [‘temporarili]
tendency to

tensile ['tensail]

tension ['tenfon]

term [to:m]

terminate ['to:mineit]

terminology [.ta:mi'nolodsi]
territory ['terotri]

the absolute pulse coder
the sequence of operations
the substitution of A for B
theoretical [.0io'retikl]
three jaw universal chuck
thumbwheel [6amwi:l]
tighten ['taitn]

timer ['taima(r)]
time-saving

timing circuit

to act on

to bring about

to speak of

tool post

torque [to:k]

transaction [treen'zaek n]
Transistor

transport [treens'po:t]

T
n. )%;’;5: )%Ffé
A

wEE, HEE R
n. FARNG, L5 BITHRA

n. $15, Fik
n. *’H@Z (E\fﬁ) H Ig: Iilﬁﬁijﬁ
ad. &

------ P GEFo

a. B, Prhim), RediAd
n. 5KJ5, Fi7)

n. Rif; vt N
vt. & vi. S SR, fEfEAE, ks B
(FLL)55)

n. Rif, L1410

n. AU, ol
06T ik e o i

TF

A BB

a. FiRH

=R A

n. k%

vt. AR

n. SEMSEE; THR G

B

JE I FAL I

ERT

gl A S8

23, RE

JIEE, TI4E

n. iy, FHE, ik

n (—%) &5; (—ID) H5%
wn PR

vt Bik; n. B, B TH



tremendous [tri'mendos] a. WM, JEET
triangular [trai'a ngjolo(r)] a. —fMEm
trigonometry [triga'nomitri] n. = (%)
troubleshooting ['trabl fu:tin] n. RIGEEHE M, SRR A
tumble ['tambl] n. FHR
tumble jig B U B, TR A
turbine ['to:bin] n. iEeAL
turn [to:n] vt. e ZEH|
turn out A i
turning ['to:nin] n. ZHl
turret ['tarit] (= turret head) n. (WUERJJE) #15, N (8 3k
twin-turret WU T 58
turret lathe center N O
typically ['tipikali] ad. SR, HAMRERMEM
U

8 (B 1

LA R, E%

ultraviolet [altro'vaislot]

s P

undergo [.anda'gou]

undesirable ['andi'zaiorabl] a. NETREMN
undulating ['andjoletin] a. WIRIEM, iR
unexplored ['anlik'plo:d] a. RWRAM, KIFKK
uniform [ju:nifa:m] a. M —EU
unilateral [ju:ni'laetral] a. HLml iy
unload [an'loud] v. EIE
unmanageable [an'manid3abl] a. MEEELT
upstream [.Ap'strizm] a. L)
utilize ['ju:tolaiz] vt. FIA; fEA

V
valve [veelv] n. [
variant ['veoriont] a. AP, &FEFEm
variation [.veari'eifon] n. A2 g
vaseline ['vasali:n] n. FLEAk
vector ['vekto] n. R [HE
verticality [vo:ti'kaeliti] n. EEM, BERE
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via ['vaio]

vibration [vai'reifn]
viscosity [vi'skosati]
viscosity index

viscous ['viskas]

vitally ['vaitoli]

voltage ['voultidz]
volumetric [valju'metrik]

warranty ['woranti]
wastage ['weistidz]
wear [wea(r)]
welding ['weldip]
whatnot [wotnot]
whelming [welmig]
winding ['waindin]
wiring machine
wiring out

wobble ['wobl]
woodruff key

work handing
workpiece ['wa:kpi:s]
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