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Unit '

Text 1: Heat Treatment of Steel

We can alter the characteristics of steel in various ways. In the first place, steel which
contains very little carbon will be milder than steel which contains a higher percentage of
carbon, up to the limit of about 1. 5%"). Secondly, we can heat the steel above a certain
critical temperature, and then allow it to cool at different rates. At this critical tempera-
ture, changes begin to take place in the molecular structure of the metal. In the process
known as annealing, we heat the steel above the critical temperature and permit it to cool
very slowly. This causes the metal to become softer than before, and much easier to ma-
chine. Annealing has a second advantage. It helps to relieve any internal stresses which ex-
ist in the metal. These stresses are liable to occur through hammering or working the met-
al, or through rapid cooling. Metal which we cause to cool rapidly contracts more rapidly
on the outside than on the inside. This produces unequal contractions, which may distor-
tion or cracking. Metal which cools slowly is less liable to have these internal stresses than
metal which cools quickly.

On the other hand, we can make steel harder by rapid cooling. We heat it up be-
yond the critical temperature, and then quench it in water or some other liquid. The
rapid temperature drop fixes the structural change in the steel which occurred at the
critical temperature, and makes it very hard. But a bar of this hardened steel is more li-
able to fracture than normal steel. We therefore heat it again to a temperature below
the critical temperature, and cool it slowly. This treatment is called tempering. It
helps to relieve the internal stresses, and makes the steel less brittle than before. The
properties of tempered steel enable us to use it in the manufacture of tools which need a
fairly hard steel. High carbon steel is harder than tempered steel, but it is much more
difficult to work.

These heat treatments take place during the various shaping operations . We can obtain bars
and sheets of steel by rolling the metal through huge rolls in a rolling — mill (Fig. 1. 1(a)). The
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roll pressures must be much greater for cold rolling than for hot rolling, but cold rolling ena-
bles the operators to produce rolls of great accuracy and uniformity, and with a better sur-
face finish). Other shaping operations include drawing into wire (Fig. 1. 1(b)), casting in

moulds, and forging.

Driving shaft Roll

Die Drawing tension
PZI72777777777D
Driving shaft Roll
(a) Roller-mill with rolls (b) Drawing—bench

Fig. 1. 1 Shaping operations

¢ Words and Expressions

1. mild [maild] a. OB, BOK, FEHOW, EEDH
@ 1KHRHY

2. critical [ "kritikal] a. @ AR, RBA, HBIGEOB
@ #LIFR
@ PrE CGRETER

critical temperature n. IH(ED

I ik

3. molecular [mou'lekjule] a. FH, FHEHBRR

4. annealing [a'ni:lig] n. RIBDIB K, #&pe, #ik, #ubs

5. cause M to-tinf. 1 M0

6. relieve [ri'li:v] v. @ BWE. EHE
@ B, Bk

7. liable [ 'laisbl] a Q5F... M, BH... |@mK
@ NLARM

(be) liable to o BRER, B ... EEK
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8. give rise to ... 5, A, B8, B4

9. distortion [dis'to:fon] n. G, ), B

10. cracking [ 'kraekin] n. O BUBH, &GP
@ WP, WRERHRS

a. FRAOW, WKE, HEH
ad. 5r3 () b, BoRHE
11. quench [kwent[] v. @ MR K, 2%, H, B
@4B... BAGE, #ik
A, BHJE, WAR
(DB, () e
. O Wro(aD, EECE, M)

=

12. fracture [ 'freektfo]

S

n
@ s
13. brittle [ 'britl] a. ME(HOW, ZEER, HiRE
14. temper [ 'temps] v. OFEk  QIFFT(FI, 5))
n. HE. BR
15: roll - [roul] v. WERLUB), ECE, HHCE

n. Oz QL LR

16. uniformity [ju:ni'fo.miti ] n. @ H5HED
Q@ —HMUb, G—, B

@ FIEGE
@ HBE D, Lk
17. drawing [ 'dro:ip] n. Ohr, K. M. I
@ ZzGDE, EFEEE. £
18. casting [ 'ka:stin] n. OFEQR), %18, B%, &
QF ),
19. forging [ 'fo.d3ip] n. B, B4y
a. s (KD
20. drawing bench PR, Prebl, Hik
21.die  [dai] o Y], BB RE, Bl

n. (pl. dies)#LH., whHEL(EE)

L AFERICH RV T AR T rh 4 b H b 307 1 A SE R0, RSO E . 4
HIRAL B,
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3. In the first place, steel which contains very little carbon will be milder than steel
which contains a higher percentage of carbon, up to the limit of about 1.5%. ZFA=H
“than” B|SHHLEORIENG], BIJE HLEBIPIS “steel”, HIGHEEA — A H “which” 5|
SR B EEN, BANETAERN . B—, SHRERKAN b 2 ik B A R AN (BB
B FRYE R 2 1. 50 K,

4. The roll pressures must be much greater for cold rolling than for hot rolling, but
cold rolling enables the operators to produce rolls of great accuracy and uniformity, and
with a better surface finish. ZARESH, WS AH “but” #H, F—NoARMK
“than” B| B ) o BORE AT R, HL B WA 24 i A i 3 “for cold rolling”
il “for hot rolling” 4, A A FER: BEMMEMELE, RABBENFEKR
B, TiHBE T &M 8REH e 0 B . 1950 bk b A 3% T RS B BATF I
LIRSS TR

Word-Study

1. Likely, Liable, Susceptible, Probobly, Risk/Danger

will probably

The metal become overheated.

The work be delayed until next year.

1. The work start early next.

2. The new engine}is likely to{be a good one.

3. An explosion occur at any minute.

4. The new engine occur at any minute.
5. An explosion be very expensive.
6.

7

of an explosion(occurring).
R T ke that an exF)losion wiill occur.
of the engine becoming overheated.
that the engine may become overheated.
9. This road )is liable to frost damage. (n. )
10. The region|is susceptible to | earthquakes.

L. Bring about, Produce, Cause, Give rise to

Changes in temperature changes in the length of the bar.
may | bring about

" . cracks in the furnace walls.
wi
produce

The high temperature

These experiments new methods of construction.
can |gijve rise to

A drop in pressure cylinder condensation.

Shatibs Loty r

Automation cause a lot of unemployment.

j 4



. Expand, Contract
Most substances expand when they are heated. =They grow bigger or longer.
Most substances contract when they are cooled. =They grow smaller or shorter.

When substances are heated, expansion takes place.
When substances are cooled, contraction takes place.

The coefficient of expansion, which tells us how much a substance will expand for
each degree rise in temperature, is different for different substances.

. Help, Assist, Facilitate

1. Annealing helps to remove(helps or assists in removing)internal stresses from the

metal.
2. Safety devices help to prevent Chelp or assist in preventing)accidents in the ma-

chine shop.
3. A good transport system the distribution of goods.
4. Prefabrication of the walls facilitates < rapid erection of houses.
5. The use of standard components replacement when they are worn.

- Sentence Patterns

1. Enable, Allow, Make, Permit, Cause=t Infinitive
Note: Enable really means to make possible, but it is often used in the same sense as

allow and permit. Let is spoken, but not often written in this sense. With let and make,
the word ‘to’ is not used before the infinitive.
1. The microscope scientists examine very small objects.
nables t

the doctor

2. A thermometer measure body temperature.
3. Expansion joints . [the pipes expand or contract.

permit :
4. Safety valves i the steam pto< escape from the boiler.

allow
5. We the metal cool slowly.
6. The heat the metal melt

; ausedy t :

7. Weakness in the metal it fracture under tension.
8. The heat } e{the metal melt.
9. . Weakness in the metal it fracture under tension.

. Comparative

Here are some of the most useful patterns for comparing two things:

mwmmn NIt
':mwf@?ﬁ::;mmmmwmuﬂ

5|
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Steel is

stronger

far stronger

slightly stronger

more expensive

much more expensive

a much more expensive material

a much more expensive material to pro-

duce

than

cast - iron

Cast - iron | is

weaker

less expensive

much less expensive

a much less expensive material

a much less expensive material to pro-

duce

than

steel.

Cast - iron | is

not so expensive

not quite so expensive

not quite such an expensive material
not quite such an expensive material

to produce

as

steel.

Cast - iron | is

as useful
almost as useful

almost as useful a material

as

steel.

O (i oo SR =

Exercises

I . Give brief answers to the following questions.

. What is the limit of the higher percentage of carbon in the steel?
. What is the second advantage of annealing?
. What is tempering? And what is the function of tempering?
How can we obtain bars and sheets of steel?
How can we make steel harder?
II. Match the items listed in the following two columns.
Column A Column B
( ) distortion A) I FREE
() critical temperature B) 4 F1Y
() molecular O Y]
() annealing D) hitk#l
( ) forging E) iRk
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