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1.Metalworking
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A. Casting

Casting is one of the oldest metalworking technics
known to man. Our country made metal castings as early as
2,000 B.C.", and the process used then is not much diffe—
rent in principle from the one used today. “’"”.75%

F oundry processes consist of making molds, preparing
and meltmg the meial, pouring the metal into the molds,
and cleaning the castings. The product of the foundry is a
casting, which may vary from a fraction of a kilogram to
several hundred tons. It may also vary in composition as
practically all metals and alloys can be cast. s

The metals most frequently cast are iron, steel, alumi-
num and so on . Of these, iron, because of its low melting
point, low prlce and ease of control, is outstanding for its
suitability for casting and is used far more than all the
others. e

Casting is 2 widely used method® of producing metal
products, particularly those which are intricate. Since mol-
ten materials will readily take the shape of the container into
which they are poured, it is nearly as easy to cast fairly
complex shapes as to produce simple forms:

Casting has some outstanding advantages as compared
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with other metal working. High rates of production, small
dimensional tolerances, and improved properties of materi-
als have enabled both large and small intricate parts to be
cast from all types of metals.

B. Heat Treatment

Heat treatment is a method by which the heat treater
can change the physical properties of metal. There are three
main operations in the heat treatment of steel: hardening,
tempering and annealing.

Hardening means making harder®. Steel which contains
more than 0.75% carbon becomes very hard and very brittle
when hardened®. High carbon steel is hardened by carrying
out the following operations. The steel is first slowly heated
to just above its critical temterature. Having reached this
temperature®, it is then rapidly cooled in oil, water, or some
other liquid. The process of cooling is called quenching,
thus the hardening operation consists of heating and quench-
ing.Alloying steels are usually hardened by special ways.The
hardness produced by heat treatment depends upon: 1) the
amount of carbon in steel; 2) the temperature of heated
steel; 3) the speed of cooling.

Tempering implies reheating of hardened steel to a tem-
perature below the critical range, retaining the temperature
for some time, and then cooling in air; the object of this op-
eration is to take some of the hardness and brittleness out of
hardened steel so that it may get ?he required hardness,
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toughness and brittleness.Having been tempered, the steel
becomes stronger because its grain gets finer; as we already
know ", steel with a coarse grain is weaker than steel with a
fine grain.Hardened steel is too hard and too brittle for
many tools.A hardened cutting tool will break easily while
cutting; it is therefore better to make a cutting tool tough but
not t0o hard” . Tempering brings about this condition.
Annealing means making hardened steel softer and re-
moving brittleness.It is the opposite of hardening because in
hardening the metal is cooled as rapidly as possible, while in
annealing it is cooled as slowly as possible.The slower the
cooling is, the softer it is when cold. Hardened steel is diffi-
cult to machine, but having been annealed, it can be easily

machined. o~
A

New Words {_L’:;
S,
foundry [faundri] n. 78S L
o palr [po:] vt 18, %R
fraction [frekfon] n. orz—
practically [prektikeli] ad. SPRl, EAZ
ease [i:z] n. 55
outstanding [aut’stendin] a. ZRHE, HEH
suitability [sju:to’bilit] n. @A
intricate [intrikit] a. Rk x*’“f r‘/”
rate [reit] n. R gz - D
tolerance [‘tolorans] n. I '
dimensional tolerance RAVa 2%

i
;\w""(u)



property ['propsti] n. P

fairly [fedli] ad. 2, o
treatment [‘tri:tmoant] n. Qg
harden [‘ha:dn} vt. P
temper [‘tempa] vt ]k
anneal [oni:l] vt EPAS
brittle ['britl] a. Ha(PE)
critical [kritikal] a. I 5 ()
quench [kwentf] vt W, 2%
retain [ri'tein] vt PRE
toughness ['tafnis] n. itk
grain [grein] n. ALY )
coarse [kois] a. HLBERY
opposite [opozit] a. B

Notes

D as early as 2,000 B.C. ;A 4£ 20 JURYT 2,000 4. 45
7 as ~-as+¥U F| . UW:The energy released amounted to as
much as 25 calories per gram.if B i (¥ e & £ ik 4 5 25
+., Its occurence was as high as 37 percent. % /= H i ik
37%. A as {9 HE W ia) #  Be--as practically all
metals and alloys can be cast .as JEMN#IF, 5l 7R ERIE
A, B R AL NS R A S iEEE. b
1. Bt as compared with, ¥R < e LT, FEH A as
+p.p. HIE".

@ a widely used method —F " {Z . HE 7. widely
used AL £ oriA RiE, fEREE, R BNEEEIRL G
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B, A % — B p ! BLAY known to man, used then,
used today. b4t widely used WIFT® ., &5 % Bl EIGE %
LR TR+, & finely powdered iron 48k¥, natu-
rally occurring elements [ SR{FAHIICE.

3 making harder #3418 making I A R4 B A
W, EEAE. BUSCES T AE,

‘1 when hardened 73 i85 fE R 38 B, HFT o] fn i A
when, while, if, unless, therefore, thus %, MM T AKX
ARIE M), PR K B

5 Having reached this temperature & 3 7F 43 18] (58 W,
RONHIE, ESBARE, RS E I SIE 2 8058 BT
By, HEETIE KA EE it =steel, FAUNAEIX—R
JERT

© as we already know NEEMNA], KFRLLHE as Lk
Jfi 14 7] steel with a coarse grain is weaker than steel with a
fine grain Y NE, as FEM AP RAERWE, @EFREEW
N, MO RIPRR: (E RS 2 MER.

7 it is therefore better to make a cutting tool tough
but not too hard. it A X Ei&, to make 5| F WA E XA
WENEhRAE . 417 make 5 HEE 7 EIE( & WHE R )
WY, ZE R ofiee 1S eee . BOAIRRAL L, JREA BN
o o oy K
T A

Exercises 1 ’ 4 &
A E~

1. True—False: v H

(1) Foundry is one of the metalworking tech?liques peo-
ple have known since old times.



(2) Castings can vary both in weight and in
composition.

(3) Iron is used in industry much more than all the other
metals because of its low melting point, low price and ease
of control.

(4) It is not much more difficult to cast intricate parts
than simple ones because metals in liquid state will take the
shape of the container which they are in.

(5) The casting process has certain great advantages
over other metal-working technics.

2. Analyse grammatically the verbals in the first and last
paragraphs of Passage A.

3. Multiple choice:

(1) Heat treatment is a process of changing the proper-
ties of metals by

a. heating.
b. cooling.
c. heating followed by cooling.

(2) Hardening is an operation , by means of which a
metal becomes

a. very hard.
b. very hard and very brittle.
c. harder.
(3) When hardened, the steel must reach
a. to just below its critical temperature.
b. a little higher than its critical temperature.

c. certain temperature.



(4) The hardness of a hardened metal varies with
a. the carbon content, temperature and amount of
cooling.
b. three factors.
c. alloy steels.
(5) Tempering means
a.making softer and tougher.
b.causing to become harder and brittler.
c.having greater hardness, toughness and brittleness.
(6) The strength of the steel increases after tempering
because
a. its grain becomes less coarse.
b. the crops get finer.
¢. its tiny hard bits become better.
(7) Tempering can help make a tool
a. not only tough but properly hard.
b. tough but not hard.
c. have a coarse grain.
(8) Annealing suggests making
a. softer steel harden.
b. steel softer and taking the brittleness out complete-
Iy. .
¢. hardened steel softer. M“A u\
(9) Hardening is
a. the antonym of annealing.

v

b. tempering plus annealing.
c. the opposite of annealing.



(10) Hardened steel is
a. easy for a machine to work with.
b. hard to assemble with a machine.
c. difficult to work by machine.



2. The World of Rebots

There are robots all around us. Some do very compli-
cated jobs™"" like flying airplanes and driving subway trains®.
And some do one simple job.

When an automatic washing machine is switched on,
water pours in. The machine waits until the water is hot be-
fore washing the clothes. It does this by “feedback”. Infor-
mation about what igllg\gggning is “fed back”into the robot
to tell it what to do next. =~

Our eyes, ears and other senses are our feedback. They
tell us what is going on around us. So robots are like people
in two ways. They work and they have feedhack. %

But very few robots look like péaple. Many are hidden
away. Robots control the temperature of our houses, our
cookers, our hot water systems.We cag[ set the controls to
the temperature we want. The robot does the rest. Its
feedback usually comes from a thermostat. oy

One kind of thermostat is a strip of metal which bends
when *t gets hot. At the right temperature, it bends just
enough 12 work a switch. This turns off the heat. As the air
around it cools. the metal straightens, and this turns the
heat on again.

There are robots all around, making our lives easier”.

AY
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Some of them, like the pocket calculator, can work much
more quickly than human beings can. And they rarely make
mistakes.

In some ways robots are better than people. They work
quickly, but do not make mistakes. They do not get bored
doing the same job over and over again . And they never get
tired.

So robots are very useful in factories. They can be
taught to do many different jobs.First their electronic brains
must be shown how the job is done. A person moves the ro-
bot’s “arms” and “hand” through each part of the job”. The
robot’s brain remembers each move. When the robot is put
to work on its own, its brain controls the rods, wheels and
motors which move its arm.

When the robot is needed for a new job, its electronic
memory is “wiped clean”. Then it is taught how to do its new
task.

If the robot’s hand stops working, or if something gets
in the way, it cannot do the next part of the job. So it stops
and signals for help. Then a human engineer attends to the
fault. ,

Robots are also used for doing jobs which are danger-
ous. They can move objects which are too hot or too, heavy
for people to handle. They can work in places which are too
hot or too cold for people. And they are not affected by
poisonous fumes or gases.

The most “intelligent” robots can move and see, Their
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eyes are cameras. Their metal fingers can feel shapes and
even find out how hot and cold objects are. These robots
have computer brains, linked to their eyes and fingers,

which control their actions.

The expensive robots are used in scientific research.

They do such jobs as handling radioactive materials.

subway [‘sabwei] n.(=underground)

washing ['wafin] n.
washing machine
feedback ['fi:dbak] n.

feed back

hide [haid] (hid, hidden) v.
cooker [kuka] n.

strip [strip] n.

straighten ['streitn} vt.
calqulator ['keelkjuleita] n.
_ragely ['reali] ad.

boge [ba] vt.
rod [rod] n.

signal [’signal] v.

fault [fo:lt] n.

handle [handl] v.

poisonous ['poiznas] a.
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fume [fju:m] n. (RFA. M 9
A (). (k)

Notes

1 dos+- jobs T T f. % /Bt make mistakes J0 45
. AU makes- jobs, A% do mistakes. do %5 make
AR & R, gz aemil, M--BEHidk R,
AESH, M —E W, {HHEA TR A make 7%
something, X R T R 7B B AR, Wimake a
cake k651, make a noise WP[F, make afire /f:°k. 1fij do
Fi$#% action (i 3h). Q! do exercises f(#:>), do the work 1
T4E. X l: What are you making? A shirt. #RAEf 42
#1#. What are you doing? Playing football. #fR 1 1 H 42

make ,  do K BCEY HoAE UL R O #5 AL 47 make
trouble ¥ M, doa favour U, make progress
W, do the shopping LA W, make a speech %%
WUE, do business JpiT1. make a difference 77/ 3
#l. do one’s best /L3 J), make money k. do
homework f(fE\l, makea promise fE!H /L4, do task
SERIES

2 like flying airplanes and driving subway trains, like
R, YE<RTUE, like MBS BLAEWE, B jobs, %
o RPN E . B K, WH B like
people, :f57<Bt like the pocket calculator,

3 There are robots all around, making our lives
easier. making /£l "Pf, FEEHMEIBELEIE WA



