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Unit 1

Dialogue

Li Hua: What’ s in your hand?.

Zhang Ming: It’ s a spanner.

Li Hua; Where did you get it?

Zhang Ming; I found it lying on the playground. It seemed that somebody had left it there. I think
the spanner must be from the machine shop. 1’1l tai(e it back and give it to the teacher
there. '

Li ‘Hua; That’s great. By the way, what else are there in the machine'shop?

Zhang Ming: What I know are the spanner; double-ended spanner, adjustable: spanner, scraper,
hacksaw, punch and so on. The teacher told us that those tools are very useful for op-
erating, repairing and mounting machines.

Li Hua; Why didn’t I find them? I was really too careless.

Text
Machine Elements, Measuring Tools and Hydrhulic Systems

Pre-reading tasks

P

What machine elements do you know? Tell some of them.
Can you use the measuring tools? Give an example.

What is the vernier caliper?

AW NN =

What are the advantages of the hydraulic systems?

1. Machine Elements

A machine consists of a number of machine elements. Here are some examples.

e Gear The most useful machine element in power transmission is the gear. '] The gear is
virtually a wheel with a number of teeth. Gears must work in pairs. A pair of gears with different
numbeér of teeth will increase or decrease the speed of rotation.

e Pulleys and belts They dre very common in power transmission. They can also change the
speed of a machine tool.

e Shaft Gears or pulleys rotate on shafts. The shaft must be rest in bearings. 21 Sometimes
thiere may be couplings between shafts. We may: use clutches to start or stop shaft miotion.

® Screw Tt has been used as fastener for a long time. A screw consists of a circular cylinder

with a helical .groove in it.
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® Spring It is a load-sensitive, energy-storing device, the chief characteristic of which is an
| ability to tolerate large deflections without failure and to recover its initial size and shape when loads
are removed. 5 T

e Ball bearing They are used in almost every kind of machine and device with rotating
parts. The bearing must be provided with adequate mounting, lubrication, and sealing. A ball bear-
ing usually consists of four parts—an inner ring, an outer ring, the balls and the cage, or the sepa-
rator.

e Cam A cam is a machine member that drives a follower through a specified motion. By the
proper design of a cam, any desired motion of a machine member can be. obtained. As such, cams
are widely used in machinery. .

Some machine elements may be very large. Others may be very small. However, each of them
plays an important part in the construction of a machine.

, 2. Measuring Tools

In a machine shop, if the parts are machined accord with the designs, they will be measured
with the measuring tools. There are several types of, measuring tools below. '

® Vernier caliper It is.a-precise measure used for internal, external, wide and deep meas-

urement on a workpiece. (Fig:1-1)
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Fig.1-1 Vernier caliper

o Steel rule Steel rules of a large variety of types and lengths are used in machine shops.

Good-quality steel rules are made of hardened and tempered alloy steel or stainless steel. (Fig.1-2)
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Fig. 1-2 Steel rule
¢ Dial indicator It is a kind of accurate :measure tool. It only measures the relative value,
not absolute value.. The measuring tool is used to check, the-errors of the shape or position about a

workpiece.
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e Caliper Ii is used to have a measurement of the thickness about the shafts.

e Plug gauge It is used to méasure the diameter of holes or the width of netches.

3. Hydraulic System 3

Hydraulic machine tool drive offers a great many advantages. Oneof them is that it can give. in-
finitely-variable speed control over wide range. ) In addition, they can change the direction of drive
as easily as they can vary the speed. As in many other types of machines,*’ many complex mechan-
ical linkages can be simplified or even wholly eliminated by the use of hydraulics. **!

The flexibility and resilience of hydraulic power is another great virtue of this form of drive. AF
part from the smoothness of operation thus obtained, a great improvement is usually found in the sur-
face finish on the work and the tool can make heavier cuts without detriment and will last considera-
bly longer without regrinding. i

By far the greater proportion of machine, tool hydraulic drive is confined to the linear motion, a
rotary pump being used to actuate one or more linear hydraulic motors in the form of double-acting
hydraulic rams, usually of the piston type. In some cases, as in certain hydraulic lathes both the lin-
ear motion of the cutting tool and the rotary motion of the work may be: hydraulically driven and/or
controlled. Such rotary motion is produced by the use. of a rotary hydraulic motor.

Three types of pumps are used in hydraulic system—rotary.,, réciprocating, and centrifugal
pump. ) ’ 7

Simple hydraulic system may use but one type of pump. The trend is to use pumps with the
most satisfactory characteristics for the specific tasks. In matching the characteristics of the pump to
the requirements of the hydraulic systems,'® it is not unusual to find two types of pumps in series.
For example, a centrifugal pump may be used to supercharge a reciprocating pump:;, or a rotary
pump may be used to supply pressurized oil for the controls associated with a reversing variable-dis-
plaéement reciprocating pump.

Rotary pumps are built in many different designs and are extremely popular in modern hydraulic
systems. The most common rotary-pump designs: used today are spurgéar, internal-gear, generated-
.rotor, sliding-vane, and screw pumps. Each type has advantages that make it most suitable for a

given application.

New words . P
element [ 'elimont] n. 44, o ’ 'cl'urt'ch[klAtf] n. BEE

transmission [ trenz'mifon] n. &%, {£3) hydraulics[ hai'dro:liks] 'n. BIER G

gear[ gio] n. #; EENRE , infinitely [ 'infinitli | adv. JGFRHE

virtually[ 'va:rtjuoli] adv. ZEPR_E variable[ 'veariobl] adj. HTH n. TE
pulley['puli] n. #4; Wit range[reinds] n. 30

belt belt] n. Jr#s, f£ah#s vary[ 'véori] ». PR, (fif)A54L

rest[rest] n. &, &; ¥H v L ' centrifugal [ sen'trifjuzgal] a. BL0HY .
bearing[ 'bearin] n. & ' linkage[ 'ligkidz ] n. BREH; BRBhEEEH

coupling[ 'kaplin] n. BEHIES simplify [ 'simplifai] ». fRj{k
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eliminate[ i'limineit] ». JHE&

flexibility[ flekso'biloti] n. &Ri4E; HLEHH:
resilience[ ri'zilions ] n. K&

virtue[ 'vortjur] n. K 4b; FEE

finish[ 'finif ] n. FREHREE; ¥l T

confine[ kon'fain] ». R4
linear[ 'linia ] a. BH£HK
ram[ rem] n. 3L
piston{ 'piston] n. 7§ ZE

detriment[ 'detrimont] n. #E

spurgear[ 'spoigio ] n. H U4
regrind[ ri'graind] (reground, reground)v. ¥ ’

Useful expressions

variable-displacement fluid motor 7% & ¥ JE by far B4R, JLEEH
o3k confine. .. to... .-e-i-fFee0e
in pairs =in a pair  FLMAY, BN AY match. . . to. .. ffreeeee FEG e

Notes

[1] The most useful machine element in power transmission is the gear.

TE3h S5 b B R UL Rk 4.

[2] The shaft must be rest in bearings.
M E B RA A
[3] One of them is that it can give infinitely-variable speed control over wide range.
(BEMAEK) hRZ—l 2 RIER RV E AT LR,
them fLFERT A “a great many advantages” , infinitely-variable speed JGZ% 2%
[4] As in many other types: of machines. . .
B HAb & KB LR b —F -
[5] ... by the use of hydraulics.
WA HBESS
XA AEGIE R RMRIE , B simplified or even wholly eliminated.
[6] In matching the characteristics of the pump to the requirements of the hydraulic systems,...

50 20 B P A5 TR AR S I BESR A o
Grammar
iR A ZE 3\ Infinitive (1)

1. BERFEIRMAM :
iR R —MIERESE (AR BRI, B ARMEHEL).
H to BB ER MR, HASRMRE, A& AR B K RE
2. BEINEE :

(1) fEEiE. ¥RAEBEHRAZE, HuFERXEE )
" To machine the part with the lathe is cheap.

(It is cheap to machiné the part with the lathe. )

() fekiE
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My’ wish is fo- design a new milling machine.

Exercises

1. Tell the following statements true(T) or false( F)according to the text.

() (1) A pair of gears with same number of teeth will increase or decrease the speed of ro-
tation.

( ) (2) Screws have been was used as fastener for a long time.

() (3) A ball bearing often consists of three parts—an inner ring, an outer ring, and the

() *(4) Cams are widely used in almost all buildings.

‘¢ ) (5) The vernier caliper is used to take a measurement of the ‘'thickness: about the
shafts. . ‘ : '

() (6) Hydraulic machine tool drive can change the direction of rotary as easily as they
can 'vary the spéed.

() (7) Simple hydraulic system may use but two types of pumps.

(). (8) We may use clutches to start or stop shaft motion.

2. Translate the following technical terms.

(1) power transmission (2) alloy steel (3)) the speed of rotation (4) lubrication

(5) infinitely-variable speed

(6) BRHhE (7) WinFR (8) HEER (9) BK3hJ7 (10) BLE

3. Choose the correct answer to complete each of the following sentences.

(1) A machine consists a number of machine elements.

A. through B. into C. of

(2) Screws have been used fastener for a long time.

A. as B. in C. to

(3) In the machine shop, if the parts machined ‘accord the designs, they will be

measured with the measuring tools.
A. to B. with C. on
(4) As in many other types of machines, many complex mechanical linkages can

simplified or even wholly eliminated by the use of hydraulics.

A. were B. is C. be
(5) The plug gauge is used measure the diameter of holes or the width of notches.
A. during B. to C. about

4. Translate the following sentences into Chinese.

(1) Turning and boring are the basic operations of a lathe.

(2) Gears are very useful in power transmission, and gears must work in pairs.
(3) In milling, the cutter rotates and the workpiece feeds.

(4) There are three kinds of chips that are resulted from metal cutting.

(5) Dial indicator is the most accurate measure tool, it only measures the relative value, not
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absolute value. The measuring tool is used to check the errors of the shape or position about,a work-
piece.
) [[— .
(6) In matching the characteristics of the pump to the requirements of the hydraulic systems, it
is not unusual to find two types of pumps in series. : ) .

+ M )

Reading material
Machine Tool Drive .

A machine tool is equipped with a drive,having sufficient power to-supply the réquired energy.
Driver for machine tools is designed so that cutting speeds and feeds may be varied to suit;the
- material being cut, the material of which the cutting tool is made; and other operating conditions.
The source of power for.a modern machine. tool ‘consists of one or more electric motors. Speeds
of the machines may be varied to suit operating conditions in four ways. First, the motor may drive
theé machine through a pair of step-cone. pulleys or through an infinitely variable-speed pulley ar-
rangement. Speeds are changed by shifting the position of a belt on the pulleys; Secémd, a. motor
may be applied to a geared-head machine ( & % # #LJRK) whose speeds are changed by shifting the
positions of gears in a transmission. Third, a wvariable-voltage drive may be employed:; :that is, a mo-
tor-generator set or a rectifier supplies direct current; to 'a variable-speed!DC motor that, drives the
machine: And the fourth.,. the electric motor being employed operates a hydraulic pump or a varia-
ble-displacement fluid motor, which, in turn, drives the machines -

BN
Exercises

Tell the following statements true( T) or false ( F) according to the :passage.

() (1) A machine tool is equipped with a drive having sufficient power to supply the-re-
quired power. .

( ) (2) The source of power for a modern machine tool consists of only one electric motor.

() (3) Speeds of the machines may be varied to suit operating conditions in four manners.

() (4) Speeds of the machines are changed by shifting-the position of a spindle.

¢ ) (5) The electric motor being used operates a hydraalic pump or a variable-displace-

ment fluid motor, which, in turn; drives the machine.

- —_——
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Unit 2
Dialogue i
A: Where were you yesterday afternoon? .
B: I was in the machine shop of our school.” ' -
A: What did you do there? - _ .
B: The teacher showed us around the machine shop. I saw many kinds of machining tools — the
lathes, miilling machines, drilling machines, planers, shapers, and grinding machines.
A: Would you like to tell me what they are used for?
B: The lathe is used to turn the cylindrical shapes. The drilling machine makes holes. The planer

and shaper produce flat surfaces.
A: It’ s very interesting. We are going to visit the machine shop next week, too. I hope to learn a

lot then: ‘ ) .

Text ‘ v A !
Machine Tools '

t

Pre-reading tasks
How many main parts does the lathe have?
What is the lathe used for?

4

How many milling methods are used in machining?

W =

What are open-side planers designed for?

_L. The Lathe . - )

The lathe is one of the most important machines in a machine shop. Various types of lathes .are
designed and produced for machining different workpieces. The main types of them are engine
lathes, bench lathes, vertical lathes, turret lathes, and so on. o

. The engine lathe, is mostly used in machine shops. It can perform various turning operations
and, ,in addition, drilling, threading, boring, and other operations.

The bench lathe is mounted on a work bench. It is smaller in size. It is used to machine small
parts. 1 . .

« The vertical lathe is characterized by its: vertical, spindle. It is suitable for turning heavy and
short workpieces. + i
The turret lathe is equipped with, a turret forimounting a number of different cutting tools which

are used in sequence.
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The lathe has five important parts: bed, headstock, carriage, tailstock and feed box. The bed
is the foundation member of the lathe. It is rigid in construction. The headstock, the tailstock and
the carriage are all on the lathe bed. The feed box is. below the headstock. (Fig.2-1)

The lathe is a machine that re-

-

moves material by rotating the work a- —~ I 2 4

gainst a cutter. Workpieces to be ma- @E}@_

chined can be held between centers,

attached to a face plate, supported in a ©»)\"} @O Q 3

jaw chuck, or held in a draw-in chuck 5

or collet. ')« ID
A long workpiece that will sag in =

7 6 5
the center of its own weight is suppor- 8 o ;
ted near the middle with a steady rest i
that is mounted on the inner ways of Fig.2-1 Lathe
the lathé between the headstock' and 1—headstock k(i%#ﬁ) 2—tool post (JI)
3—tailstock () 4—rail( FHL)
carriage. And long workpieces that will 5—feed rod(EAL) 6—lead screw( Z24T)
be deflected away from the tool by cut- - T—slide(##R) 8—feed box(HELHH)
ting forces are supported by a follower rest that is attached to and moves with the saddle. !

The work that is short compared with its diameter is usually held with a lathe chuck which is
mounted on the headstock spindle nose. "*!

Two kinds of lathe chucks are in common use. One has four work-holding jaws that each may
be adjusted toward or away from its center independently to hold workpieces that are irregular in
shape as well as those which are cylindrical ,"*’ it is also called the independent chuck; the other has
three work-holding jaws that may be adjusted toward or away from its center simultaneously and at a
uniform rate. This kind of chuck, therefore, is most usefu|l for holding!workpieces that are cylindri-
cal in shape because it is self-centering. '

2. Milling Machine

There are a lot of types of milling machines. Most, however, are very similar. The' column-
and-knee type is the most common one. i

In most knee-type milling machines, there are three possible table movements—Ilongitudinal,
crosswise, and vertical. In some, there is also a rotary movement.

The three types of most comrion column-and-knee machines' are horizontal, vertical and univer-
sal. The horizontal machine consists of thé following important parts: the column, knee, saddle, ta~
ble, overarm, spindle, etc. '

There are two methods of milling—conventional or up milling, and climb or down milling.

In conveiitional milling, the cutter rotates against the direction of feed. This method has been
regarded as the only practical way to use milling cutters for a long time. Now climb milling has been

recognized as an acceptable method of operation. In climb milling, the cutter rotates in the direction

of feed. (Fig.2-2)
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The .advantages of climb milling are as follows:

1. Feed can frequently be .doubled over conventional milling.

2. Metals can be rémoved fast- without vibration.

3. Finish can be considerably improved.

4. Tool life may be prolonged.

Climb milling is not recommended for use on cast. iron or forgings. Therefore, conventional
milling remains useful in milling work.

3. The Planer

The planer is one of the biggest machine tools that employ a reciprocation cutting action. It gen-

erates flat or contoured surfaces in a series of straight cuts. Its efficiency is higher than that of the
shaper. '*! (Fig.2-1)

4
5
|
" 6
o
|
Fig.2-2 Milling machine } | g
1—bed (JK£) 2—boxlike column (32 4) .
3—overarm( &) 4—tool post( JJZR) Fig.2-3  Planer
5—spindle( %) 6—table( T/EH)
T—slide(J4R) 85knee(FHFER) 1—table( I{’E &) 2—feed box( HF#A4H ) 3—tool post( JIZH)
9—slide (J4R) 4—ram( L) S5—head stock ( FH{F) 6—foundation( R )

The work on the planer is held on the machine table and moves under the tool which is carried
on the rail. The bed must be approximately twice as long as the table"! to support it at all positions
during the stroke. The double-housing planer has two housings to support the rail at each end. '’
The open-side planér has the housing on one side only. Open-side planers are designed for work-,
pieces which are so wide that they cannot pass between the housings of double-housing planers. The
double-housing machine, however, offers greater rigidity.

‘Some of the work that was formerly done on the planer is now done on the planer-type milling
machine since the former is not so efficient as the later. However, there are still many jobs that can

be carried out better and more economically on the planer than on any other machines. For example,
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angular surfaces are often easier to machine on a planer. Planing is also-most effective in the machi-

ning of long and narrow surfaces. In addition, the planer usually takes the important first cut on the

rough forging or casting to establish a reference: surface for subsequerit machining.

New words

colunmn [ 'kolom] n. BAE, (LK. 4 L
) K&

knee [niz] n. (B55K) FHBEH

overarm [ 'suveraim] n.

longitudinal [ londzi'tjuidinl] adj. Y\ H -

crosswise [ 'kroswaiz] adj. B ; ZXW
adv. BRI HL; 32X

contour [ 'kontua] n. #ME a. BB

approximately [ o'proksimitli] adv. IT {3\ H#,
R ,

housing [ 'hauzig] n. #E; 7%, &

rigidity [ ri'd3iditi] n. Wik, FERF

angular [ 'engjula] adj. FH, F(fH)H

forging [ 'fordzin] n. #ik; Hik

casting [ 'kaistin] n. %, &4
subsequent [ 'sabsikwont] adj. DAY -
turret [ 'tarit] n. ¥ 4R

thread [ Ored] ». YJHIIRE; BriBLr
bore [bo:] v. 4%

sequence [ 'sikwons] n. 3 ; JIiF
construction [-ken'strakfon] n. 5y, Hik
jaw [dza:] n. JK ‘
chuck [tfak] n. F#%; sk

adjust [ o'dzast] v. A%, VI

simultaneously [ simol'teiniasli] adv. [&]H}H#i,

uniform [ 'jumniform] adj. —3(H; i‘@/ﬂﬁg

Useful expressions

climb or down milling Jlii%%
angular surface F}1H
reference surface FEHETE; S %W

~

in addition - ;%
in sequence %) F
conventional or up milling ¥ %k

Notes

-

[1] Workpieces to be machined can be held between centers, attached to a face plate, supported in
a jaw chuck, or held in a draw-in chuck or collet.

BIMTH T USRERMHRZE, REBECEELZ E, Rl-FEkHF, Rani
DXL SN
[2] The work that is short compared with its diameter is usually held with a lathe chuck which is
mounted, on the headstock spindle nose.

EE‘JI#FJE W RRIR, FEZRE MM L F MR
[3] One has four work-holding jaws that may. be adjusted toward or away from its center independ-
ently of.each, other to hold workpieces that are irregullar in shape as well as those which are cylindri-

cal,

o FREA AR, AT REEAM K FAETE B TH, XF-R &SR o5
‘L‘ﬁ’ﬂUﬂT’ 0
[4] Iis efficiency is higher than that of the shaper., .




