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Unit 1

I. Scientific Reading:

Welding

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 a soidered joint is rather less than a joint which is brazed,

riveted or welded . These methods of joining metal are normally adopted for strong permanent joints.

ELECTRODE

COPPER CLAMPS

METAL BAND

Electric arc welding

The simplest method of welding two
pieces of metal together is known as pressure
welding. The ends of metal are heated to a
for iron, the welding tempera-

white heat
ture should be about 1300 C——in a flame.
At this temperature the metal becomes plastic.
The ends are then pressed or hammered to-
gether, and the joint is smoothed off. Care
must be taken to ensure that the surfaces are
thoroughly clean first, for dirt will weaken the
weld. Moreover, the heating of iron or steel to
a high temperature causes oxidation, and a film
of oxide is formed on the heated surfaces. For
this reason, a flux is applied to the heated
metal. At welding heat, the flux melts, and
the oxide particles are dissolved in it together
with any other impurities which may be pre-
sent. The metal surfaces are pressed together,
and the flux is squeezed out from the center of
the weld. A number of different types of weld

may be used, but for fairly thick bars of metal, a vee-shaped weld should normally be employed . 1t is

rather stronger than the ordinary butt weld.

The heat for fusion welding is generated in several ways, depending on the sort of metal, which
is being welded, and on its shoe. An extremely hot flame can be produced from an oxy-acetylene
torch. For certain welds an electric arc is used. In this method, an electric current is passed across two
electrodes, and the metal surfaces are placed between them. The electrodes are sometimes made of
carbon, but more frequently they are metallic. The work itself constitutes one of them and the other is
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an insulated filler rod. An arc is struck between the two, and the heat, which is generated, melts the
metal at the weld. A different method is uswally employed for welding sheets or plates of metal togeth-
er. This is known as spot welding. Two sheets or plates are placed together with a slight overlap, and
a current is passed between the electrodes, at welding temperature, a strong pressure is applied to the
metal sheets. The oxide film, and any impurities, which are trapped between the sheets, are

squeezed out, and the weld is made .
II. Access to Scientific English:

MEXEHHFR (1)

fta BB E S0

HE T RMAHEET:

a. The factory turns out 100,000 cars every year.

b. The annual output of the factory is 100,000 cars.

EHAFENERR—FK, HRFAAMEE LA -EA—K., E—1AFHTHEOE
A AR 3h iR TE (phrasal verb) fEiBiE, AMIALEREFAERANRN, B UFHTE
], WEXNEENERERS., OFBHAKFLERNA (annuval # ouput) FHEHH OFEF D
FHEISCHE . QRAEX PG TR IE , B B B R

a. REL] BFEF T ARRE,

b. L WREFETRBRHI T,

EREA a A b AZEIMARRAT a1l o AR T AR CHE, HaRxEkR? X
AR AA /B XE AR T EH—EMZERE KT ERNES TR B
AR BRBZEZAHSERARNEL L ESREAN - 0E, KEFRIHREE
fE. #FRBIL., XRB/E. FREFAHBERETHEE, BEXKRRLUBETHZRENE
KB, MENREEBNRBEENIRNER™%, BRERAEBCHIES. WILAEES
Mo M8, BESUEBAR “RER—87, BB RE, T2 REABEUERARE XA,
FREABIMOEER, UTHEOREXNEHENERNEERE XK (BHRBHEE) K
AR S

B FERBCSUERRLRE S

— REFRAELUARE, BHEXFEERREHEE, BLSWAEN AL, AKMEH
BEZHBEIL,

B EELR R =26

A B-XPHEEFXEEEPNEER, BEFTEMNFHIREL,
#41: Work is the transfer of energy expressed as the product of a force and the distance

through which its point of application moves in the direction of the force.

XA H, work, energy. product, force #l & ML EFIL hE RN Y HE RE,
work IR RE ‘T, ML ‘Ih’; enegy WEBAR ‘BN, ME ‘6
product W EBAR ‘&, ME FH; force WEBLR ‘HE’, ME ‘H17,
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B. BRI ARNBBERN T EFREH,

B0 therm # (FIEIE) thesis 3 (FHEE)

parameter 28 (HI T &) radivs ¥4 (R TiE)
REFHEMB TEREN AN EEEXFLMEERMWER, W thesis WEH L
theses, stratus ) EH R strati, HEADHAFEXEERBAT, BRTHEBEXH
BB, ANLAREGREIRVWELRER. S fomula (AKX, RTHE) "L
7% formulae, 7] LR formulas; stratum (2, HLTiE) STLLE strata, tHLATLAR stra-
tums, ¥HABBHR daum (BE, BITH), EWEHEAR daa, HEHFX
AFERER, HUARIEALRZRIEE SRS, NEH T - MHENEEE
F datas,

C. B=REFEMH., BHLAFHAERRARN, AMNPEELFECEERRS
¥, XRTEMEFRIAL. WRFRAFBEAUTILHIE:
a. Bl B FAREHAHRIE. KiFEPEE. BEE. @E. AER AR
W, TMahiE., BAEE. BlE. MEn Uil E. BREEKRNESL A
Ak B, 3 7 # Bl iR AL 4B 1
#ian, 4Zia island (BUY) F4LR 3017 island (B ), 3hiA coordinate (Hpid) #
At 1R 2 17 coordinate (A47),
b. A8 BFEAMLKEE B~

BN: air + craft —— aircraft KL
metal + work —— metalwork ZRH &
power + plant ——powerplant K

A& AN B ZRAEREFER.

#ian . cast-iron B
conveyer-belt ek
machine-made P

KEPARERZUREAHRAIREZHIAAR, MBEEERE. EMNHHRES
ERBEREMYY, BLRLGERNE-MEEOEE, BRNRBENE

BR—TRE

$i4n : liquid crystal B
water jacket KE
computer language HEIES
machine building 2% &
linear measure KA B

c. o : XIMFEEMES. RAEFRHFERN EWEREEARN . MATREHR
FiRl HRERNY, AREE%E,
#i 40 : decontrol (BUIEFEHI) v.

ultrasonic (A HY) a.
subsystem (&%) n.

de + control (control & &fjid})
ultra + sonic (sonic BIE A7)
sub + system (system J&45 i7])
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LAY R 89 IR 4 R TE AT R AN AR Z [0 E F AT

$30 . hydro-electric (7K f1#))

non-metal (L&)

A}

KEHNMBRAEEELH, SEHP—H AR TiCIZE R RENE LR

A, XEAREEREENIE,
anti- xR R
counter- Fn “RX, MR
contra- xR R, AHR”
de- xR WL, BE, BE”
dis- xR ‘BE, BE

in-, il- (FEFE1H]), im- (EFHF m. b, pAl), ¥R “K”

non-

un-

Exm K, F
xR N, R, BER”

antibody
counterbalance
contradiction
decrease
devalue
decompose
discharge
disassemble

inaccurate
imbalance
impure
mislead
non-ferrous
unaccountable
unknown

unbar

MEBH R ] B ERTRARER X, B—FXEHAL,
Bl : electricity n. —— electric + ity (electric & &id)

liquidize (¥ fk) v.

liquid + ize (liquid &4 1)

conductor n. —— conduct + or (conduct & Z11A)

invention n.

invent + ion (invent £ i)

HUEREFAMGERE, BERHETTRRESRK.

B0 . simplicity (B4f)

simple + icity

maintenance (4Ef%) —— maintain + ance
propeller (#E#28) —— propel + 1 + er

HEERWERMARAT AR, ENFEAR

fik
¥
wig ]
-y
B E
SR
i G
i3l

AHEFHH
AT
YA

wne

AELRH
HHATH
RAH
HER L

Wk, N— e EAT LI

FEMEHL, XREHEXREL, EFfRNALEXEAFAHE, THE YR

MIEFEEH

-able, -ible, -uble &R “FJ -7

-al FzR L (R B
-ant, -ent FzR ‘.. (R BT

avoidable
audible
soluble
fundamental
abundant

AT LI#
Wrie &y
Qk:3:5)
HEH
HiRH



Unit 1 =+ 5

apparent DAY

-ed FT KW cultured Epgid:)
~ful FA& W0, B BRI useful AR
-ic, -ical E - basic HAR
economical 25K

-less xR “BE” useless TH®
-ous FznB... 8, £... 8"  numerous REH

d. 58 . WiRAREL, RSEERFN, FU7E M &% R 5 K5 H S
X, EREAKT K.
40 . laboratory 45 M %, lab (LB %)

unidentified flying object 45 & L UFO (A8 % 474))

radio detection and ranging %5 ¥ 3+ Bf £ i, radar (Fix)

transistor 1 receiver MW —#B4, 4 A A transceiver (YR HL)

T RERHE P EREEILHARLELARE, BEHEOEHRLAH, EMNERL
FHEEF, MEBGERE, BEFRENN K7, EEXXEXHEREXTARERKE
X+HAEE, IVAHBRT, PMUBBRAREXEHEN TS, BHBEBIR. 5.
B, EEEHASRENXEF .. FHEREMERFAICEIRSRINET 0% ARER .

III. Semi-Scientific Word Study:

1. Negligible, Considerable, Substantial

A negligible amount of something #HB/MHH B S, NBIRETTLIZM AT, M a
considerable, an appreciable, a substantial, a material amount of something I & I BH 4 K,

An appreciable amount is large enough to be worth appreciable or noticing .

A considerable amount is large enough to be worth considering or noticing .

A substantial amount is large enough to be noticed, like a substance .

A material amount is large enough to be noticed, like a material .

2. Melt, Molten, Smelt

At a certain temperature, metals melt. They become molten.

The molten iron passes out of the furnace into moulds.

We smelt iron ore by heat, and change the ore into its metal state.

When the ore is smelted, it becomes pig iron.

3. Property
Here are some of the properties which metals may have:
The metal is fluid. It has fluidity .

plastic plasticity

elastic elasticity

ductile ductility
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malleable malleability

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

The high temperature may bring about cracks in the furnace walls.
These experiments will produce new methods of construction.
A drop in pressure can give rise to cylinder condensation .

cause a lot of unemployment.

5. Critical «—decisive and therefore important or serious.
The critical temperature of steel: above or below this temperature the molecular structure changes .
The critical pressure: the pressure at which a gas can be liquefied.

6. Conducive
Regular maintenance is better performance of the machine.

Good labor relations are conducive to improved production.
Turbulence in the cylinder is (helpful to ) more efficient burning of the gases.

IV. Practical Usage of Some Patterns:

1. Maximum and Minimum
(1) The maximum temperature

The upper temperature limit 35T
(2) The minimum temperature in this country 0T
The lower temperature limit is about 171/2T

(3) The average temperature
The mean temperature
(4) The temperature in this country ranges from 35C t0 0.
varies
(5) The maximum pressure in the boiler is 500 1b/m?.

(6) The maximum fuel consumption of the engine is 30 m. p. g. (miles per gallon).

2. Contents
(1) The gas contains about 51/2% of carbon monoxide .
(2) The alloy 5% nickel and 5% iron.

(3) The carbon monoxide content was about 5% .

(4) The moisture content of the cylinder increased .

(5) The class consists of 24 students.

(6) The atmosphere comprises a number of gases.

(7) The machine is composed of several different parts.

(8) The gas in the atmosphere includes oxygen and nitrogen.
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V. Supplementary Readings and Exercises:
Reading 1

AIR BEARINGS

Plastic air bearings that run virtually silent at speeds up to 120,000 rpm have been demonstrated
by the National Center of Tribology ( = the study of friction) at Riseley. The widespread introduction
of these bearings into textile machinery is expected to increase output and considerably improve the en-
vironment of the textile worker.

Shaft speeds in textile machinery are vitally important because output is directly proportional to
them. In the present generation of textile machines, shaft speeds are around 40,000 rpm using conven-
tional rolling-element bearings. The current maximum at which an adequate life can be obtained is
about 60,000 rpm, but the noise they generate is unacceptable to the labor force.

In principle, the air bearing is no different to an oil-lubricated plain bearing. It simply uses a film
of air as the lubricant instead of oil. An air bearing, however, has to be made with considerable preci-
sion and is relatively expensive when machined from metal. To overcome this, the Riseley engineers
have developed a new moulding technique which allows a journal air bearing to be precision-moulded in
plastic in a single operation that requires no further finishing. The bearings are circular to within the

0.0001 inch tolerance necessary for satisfactory performance which is one order of magnitude more
precise than has previously been possible with plastic moulding .

Compared with a ball or roller bearing, the plastic air bearing has no small parts in it to chatter or
vibrate, and will run at any speed between 3,000 and 120,000 rpm with virtually no noise. All air
bearings suffer from a dynamic instability known as “half speed whirl”, but this is no problem for the
plastic air bearing because its intrinsic resilience allows it to be driven through the region of instability .

However, a bearing system that will run at 100,000 1pm is the solution to only half the problem.
A means still has to be found for driving the textile shaft at these speeds. The traditional answer is the
use of long belts which run over a number of small pulleys. This is simple and cheap but inadequate at
very high speeds. A much better system is to use an individual high speed electric motor mounted on
each shaft. Each shaft can stop and start independently and its speed is then accurately determined by
the frequency of the alternating current used to drive the motor.

Exercise 1. Word Recognition by Context

Here are some phrases from the text. Each short line stands for one missing letter. The words in
brackets will help you. '

Timed activity
a. the widesp introduction of these bearings (on a large scale)
b. is expected to increase out and (the amount of goods made)

¢. in the present gen of machines (class of the same age)



-8+ PHEEBERM

d. it is rel expensive (comparatively)

e. the bearings are cir _ to within 0.0001 inch tolerance (round)

f. all air bearings suf from a dynamic instability (have the disadvantage of )

g. this is the sol to only half the problem (answer)

h. sh speeds in textile machinery are vitally important (part joining one part of a ma-

chine to another)
Now use your dictionary to check the words you have written.

Exercise 2. Search Reading

Look at these questions then read through the following passage quickly to try to find the answer.

Group work. Discuss your answers.

a. Have plastic bearings yet been introduced on a wide scale?
b. How much faster than normal bearings can they operate?
¢. What other advantages do they have?

Plastic air bearings that run virtually silent at speeds up to 120,000 rpm have been demonstrated
by the National Center of Tribology at Riseley. The widespread introduction of these bearings into tex-
tile machinery is expected to increase output and considerably improve the environment of the textile
worker .

Shaft speeds in textile machinery are vitally important because output is directly proportional to
them. In the present generation of textile machines, shaft speeds are around 40,000 rpm using conven-
tional rolling element bearings. The current maximum at which an adequate life can be obtained is
about 60,000 rpm. But the noise they generate is unacceptable to the labor force.

Exercise 3. Text Completion

As you read, choose the word from each group of words in italics which completes the passage
best.

Timed activity

In principle, the air bearing is no different to (1) an/a/most oil-lubricated plain bearing. It
simpty uses a film (2) with/ of/ in air as the lubricant instead of cil. An air (3) film/ bearing/ lubri-
can, however, has to be made with considerable precision and (4) costs/develops/is relatively ex-
pensive when machined from metal. To overcome this, (5) most/both/the Riseley engineers have
developed a new moulding technique which (6) forces/ allows/ makes a journal air bearing to be preci-
sion-moulded in (7) plastic/ time/ metal in a single operation which requires no further finishing (8)
those/ the/ a bearings are circular to within the 0.0001 inch (9) tolerance/ size/ diameter necessary
for satisfactory performance-which is one order of (10) size/ magnitude/ magnification more precise

than has previously been possible with plastic (11) moulding/ buiiding / works .



