T. A. COUHA

METOJUYECKAS PASPABOTKA
[TO TEXHUYECKOMY IIEPEBOY
1O CIIEHUAJIBHOCTHU MT-10

Ha aHTJIUUCKOM SI3BIKE

Mocksa


Дмитрий
Вычеркивание

Дмитрий
Машинописный текст

Дмитрий
Машинописный текст

Дмитрий
Машинописный текст

Дмитрий
Машинописный текст


GRAMMAR REVISION
The Absolute Participle Construction

The construction contains the Participle that has its own subject. So the sentence consists of two
parts — one part is a complete sentence (the Subject + the Predicate), but the other part contains the
Subject + the Participle

..., (with) Subject + Participle I/I1,...

CYIII./MECTOUM.

Translation into Russian

As the construction is not an independent sentence itself it is translated into Russian either as a
subordinate clause or a clause closely connected with the main one. The following connectives are
used in Russian: koraa, KaK TOJbKO; TaK Kak, MTOCKOJBKY; €CJIH; IPH YCIOBHH, YTO; IPUUYEM, a, U;
etc.

e.g. Weather permitting, the airplane will fly. (Koraa moroma mo3Boyiut, caMOJIET BBLUICTHT. )

The scientist having finished the experiment, the results were published in the journal. (ITocne
TOI'o KakKk y‘{éHHﬁ 3aKOHYUJI OKCIICPUMCHT, PE3YyJIbTAThI ObUIH Ol'Iy6J'II/IKOBaHBI B HAYYHOM >1<ypHane.)

The cars at that time were very small, the engine being placed under the seat. (ABromo0mIH B TO
BpEeMsL OBLIM OYEHD MaJICHBKHMHU, U ABUT'ATCJIb PA3MCIIAJICA 1O CI/IILCHLGM.)

Grammar exercises

Exercise 1. Try to define the right relation between the two parts of the sentence. Translate into
Russian.

1.The conference being over, the participants made a tour of the city. 2. We continued the work in
the laboratory with the assistant helping us. 3. The rule explained, they started doing the exercises.
4. All preliminaries completed, the discussion was opened. 5. There being no dictionary, they
couldn’t proceed with the translation. 6. A site for the construction having been chosen, the work
started. 7. He works hard to pass his examinations, his sister doing her best to help him.

Exercise 2. Read and translate sentences. Combine them so as to use the Absolute Participle
Construction.

1.Our library buys all the new books. We needn’t buy them ourselves. 2. Many scientists worked in
the field of mechanics before Newton. The most outstanding was Galileo. 3. Numerous experiments
had been carried out at the orbital stations. It became possible to develop new methods of industrial
production of new materials. 4. President Jefferson had offered his personal library. The foundation
of the Library of Congress was laid. 5. A beam of light is transmitted forwards. It is possible to



measure the distance between the car and the other cars in front of it. 6. Two metallurgists produced
a new superplastic metal. The new steel shows properties identical to Damascus steel.

Exercise 3. Read and find sentences containing the Absolute Participle Construction, translate
them.

1.The first engines appeared in the 17" century and people began using them to operate factories,
irrigate land, supply water to towns, etc. 2. With an automatic guidance system for cars being
developed, it will be possible for us to select our destination just as today we select a telephone
number, and our car will move automatically to the address we want. 3. The steam engine having
been invented, a self-propelled vehicle was built. 4. After the German engineer N. Otto had
invented the gasoline engine, the application of this engine in motor cars began in many countries.
5. When completed, the new model will have a lot of unusual characteristics. 6. Many important
parts as pistons, pressure rings, valves and some others have been made of various ceramic
materials, piston rings made of silicon materials being in many respects better than those of steel.

1. PLASTIC SHAPING OF METALS

Before metals can be mechanically worked, they must first be cast into ingot moulds of
suitable form. The moulds may be rectangular, square, or round in cross-section, the final
castings varying size from a few hundred pounds to several tons.

Steel remains in ingot moulds until solidification is about complete, at this time the moulds
are stripped from ingots. While hot, the ingots are placed in gas-fired furnaces called soak-pits,
where they remain until they have attained a uniform working temperature (around 1225°C)
throughout. Then they are taken to the rolling mill. Because of the large variety of finished
shapes to be made, ingots are first rolled into such intermediate forms as blooms, billets, or
slabs.

The process of plastically deforming metal by passing it between rolls is known as rolling
and is the most widely used hot-working method. Steel in the form of an ingot is a relatively
weak mass of non-uniform crystals or grains. Rolling process is used to break these crystals
down and to elongate them. This breaking up of the cast structure, or “refining the grain”, is
important because it makes the steel stronger and more ductile and gives it greater shock
resistance.

Basically, the rolling processes of steel industry consist of passing the material between two
rolls revolving at the same speed but in opposite directions. During its passage through a rolling
mill, the metal is compressed to a thinner section, elongated proportionally in length, but spread
laterally only slightly. Metal is drawn into the rolls by the frictional force. The rolls themselves
may be either of steel or cast iron, consisting of a body or barrel on which the rolling is done,
the neck on which the roll revolves in the bearing, and a star-shaped coupling or “wobbler”
through which the roll is driven. The body of the roll may be a simple cylinder for flat rolling,
or it may be grooved if a piece is to be rolled to a definite shape.

Words and combinations to be remembered:
barrel — 6ouka, MOIOTHO POKATHOTO BaJIKa

bearing — omnopa, nmoamIUIMHUK
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1)

billet — 6umter, cyryHka

bloom — Gxirom, kpyrHas 3aroToBKa

body — teno, kopmyc; roll body — 6ouka Banka

to break down (up) (broke, broken) — omars, paspymiars
Cross-section — rmomnepeyHoe ceueHue

coupling — coenunenue, mydra

to draw (drew, drawn) — TsHYTb, - OWN — YMEHBIATh B TIONEPEUYHOM CEUCHUU
to elongate — yuHATH(Cs); pacTsAruBaTh(cs)

to finish — okonyarenbHO OTpabaTHIBaTh, OTAEIBIBATE
grain — 3epHo (KpuCTasia)

groove — pydeii Ha Basike; t0 groove — kaauopoBaTh

ingot — caurok

mill — cran; rolling mill — npokatHsIii cran

mould — ¢popma; to mould — popmosats

pass — xo11, Kanuop, py4eit; 10 pass — MPOXOAUTH, MPOMYCKATh
pit — konozerr; Soaking pit — HarpeBaTenbHbBII KOJIOIEI]
rectangular — mpsmMoyronbHBI

shape — ¢hopma, npoduiis; to shape — npunasars popmy
shaping — (31ech) aedopmanus

slab — cns16

to solidify — 3arBepaeBath

uniform — ogHOPOTHBIH

wobbler — tped

Translate the following words and word combinations:
square; round; final casting; to strip; to remain; intermediate forms; shock resistance;

ductile; frictional force; flat rolling; pieces.

V.

1.
2.

EXERCISES

While reading and translating the text pay attention to the underlined auxiliary words.
Make up six sentences using these words.

Look through the text and find all the sentences with Absolute Participle Construction,
write them out and translate into Russian.

a) Give the nouns corresponding to the following verbs and translate them:

to deform, to elongate, to finish, to groove, to mould, to pass, to shape, to solidify, to
cast, to vary, to resist, to revolve, to process, to compress, to place, to use.

b) Give the verbs corresponding to the following adjectives and translate them:
suitable, round, cross, complete, various, opposite, simple, definite, long.

Translate the sentences paying attention to the Absolute Participle Construction.
The ingots being placed into soaking pits, the temperature of reheating is about 1225°C.
Steel in the form of an ingot being a relatively weak mass of non-uniform crystals or grains,
rolling process is used to break down these crystals and to elongate them.
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3. A piece is to be rolled to its required size and shape, specially grooved rolls being used for
this purpose.

Answer the questions:

How long does the steel remain in ingot moulds?

In what form does the metal to be shaped come from ingot moulds?
For what purpose are steel ingots placed into soaking pits?

Into what intermediate forms are steel ingots first rolled?

What is rolling?

What does the rolling do with the crystals of cast steel ingots?

Why is this breaking up of the cast structure important?

What do the rolling process basically consist of?

What are the different parts of rolls and what is their purpose?

10 What materials are used for manufacturing the rolls?
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VI.  Retell the text.
VII.  a) Look through the text and give the main idea (time-limit — 5 min.).
b) Read and translate the text with a dictionary.

In a hot-worked metal or alloy the grains are being continually formed as hot-working
continues, and the size of the grains depends upon the temperature. The smallest grains are formed
when the temperature is just above the recrystallization temperature, and this is usually the best
finishing temperature for hot-working operations. Hot working breaks up the coarse crystallsY and
destroys the other conditions which characterize the as-cast state?, welds up small internal cavities,
and generally produces sounder fine-grained material than a casting. These effects improve the
physical properties of the metal to a considerable degree; but hot working does not result in any
great increase in strength and hardness.

Hot rolling and forging are very widely used in the fabrication of metal shapes, and, even
when the finishing operation is to be cold working, the preliminary shaping is done by hot working.

The temperature of the metal for hot working depends on the metal or alloy, and there is a
best temperature range and a best finishing temperature in each case. Steel requires a higher
temperature than most of non-ferrous metals and alloys, but in every case an attempt is made to
have a finishing temperature that will produce a fine-grained structure.

Notes:

1)
2)
3)
4)

coarse crystals — kpymHO3epHUCTbIE KPUCTAIIIBI
as-cast state — B 1uToM BHJIe (METaJI B CIIUTKE)
shaping — o6paboTka aBjIeHUEM

fine-grained structure — Menko3epHHUCTast CTPYKTypa

ADDITIONAL EXERCISES

| Translate the sentences with the Absolute Participle Construction.




The rolling processes consist of passing the material between two rolls, their speed being the
same.

The moulds may be rectangular, square, or round in cross-section, the final castings varying
in size from a few hundred pounds to several tons.

Rolling mills may be of different designs, the choice depending upon the type of rolling.
After every two of four passes between the rolls the metal is turned on its sides, all four
sides being thoroughly worked.

Both two-high and tree-high mills are employed for finishing the material down to its
required size and shape, specially grooved rolls being used for this purpose.

Blooming and slabbing mills are heavy primary mills, with rolls being from 800 to 1400
mm. in diameter.

The process of recrystallization takes place in hot deformation, with the texture of the metal
being usually fibrous.

Il Translate the following groups of words.

long — to elongate flat — to flatten
wide — to widen narrow — to narrow
high — to heighten deep — to deepen

straight — to straighten

Il Translate the following words both as nouns and verbs.

Finish, groove, pass, force, place, form, use, work, shape, size, wear, roll, part, house, support, feed,
help, stop, cut, discharge, result, effect, design, grip, attempt, range, drive, face, show.

IV Translate the sentences from Russian into English: mind the auxiliary words: before, until,

while, throughout, because of, same, through, either...or, as.

1.
2.
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Banku npokaTtHOTo cTaHa MOTYT OBITh MJIM M3 CTaJIH, WIIK U3 YyTYHA.

Marepuan npomycKaeTcs MeXAy JBYMs BallkaMH, BpaLIAOIIUMHUCS C OJMHAKOBOM
CKOPOCTBIO.

Mertann, mpoxXoIsIIuil uepes3 NpoKaTHbIN CTaH, CKMMAETCsl 10 00JIee TOHKOTO CEUEHUSI.
Crainb ocraéres B popmax 10 TeX Mop, MOKa He 3aKOHUYUTCS MPOLIECC 3aTBEPICBAHUSL.

[Toka cnuTku Be€ emé ropsiure, OHM pa3MeIlaoTcs B Ta30HarpeBaTesbHbIX Ieyax.
Temneparypa cnutkoB octaércst paBHOMepHO# (1225° C) o Bcemy 00bEMY.

[Ipexxne yeM HaYUMHATH MPOIIECC MEXAHUYECKOW 00pabOTKH, METAIUIBl HEOOXOAUMO OTJIHTH
B (hOpMy CIIUTKA HY>KHOM KOHQUTYpaLiH.

[Tponecc nmnactuueckoil nedopmanuu MeTaa MyTEM MPOMYCKAHUS €ro MEXIy BaJIKaMH
M3BECTECH KaK MPOKaTKa.

N3-3a Gonb1ioro pazHoodpasus TpedyeMbIx (OpM U pa3MEpPOB MCIIOJIB3YIOTCS ClIeLHabHbIC
KaJIMOpOBOYHBIE BAJIKH.

2. ROLLING MILLS

Rolling mills are of several different design, the choice depending upon the type of rolling to

be done. For initial rolling operations on the cast ingots, a two-high reversing mill, or a three-high
mill is commonly used.



On a two-high mill rolls may be revolved both clockwise and counterclockwise. They grip
the metal and pull it between themselves reducing its thickness and lengthening it proportionally.
By reversing the direction of the rolls the steel is pulled back and forth perhaps twenty times. After
every two or four passes between the rolls the metal is turned on its side, all four sides being
thoroughly worked.

Rolls of a three-high mill are not reversible in direction. Instead, the metal is first pulled
forward by the bottom and middle rolls, then lifted mechanically so that it can be returned between
the top and middle rolls. These operations are repeated until the bloom is rolled to the desired size;
manipulators, guiding devices, heating furnaces, etc., being used in them.

Both two-high and three-high mills are employed for finishing the material down to its
required size and shape, specially grooved rolls being used for this purpose.

Where large reductions are required per pass in hot or cold rolling, the four-high mills are
now extensively and applied. The mill houses two small rolls in the middle which do the actual
rolling and two large backing rolls which serve to give support to the smaller ones. The drive is
taken directly to the smaller rolls and the backing rolls are driven by friction as the rolling pressure
is transmitted through them. In modern practice most of the four-high mills are intended for rolling
plate.

Words and combinations to be remembered:

back and forth — tyia u o6parHo

backing roll — oropHsrit Banok

clockwise — o yacoBoii cTpenke

counter-clockwise — mpoTHB 4acoBOM CTPEIKH

to drive (drove, driven) — nBurarhb, IpUBOAUTH B IBUKCHUE

drive (n.) — mepenaua, MpuBOI

to grip - 3axBarbIBaTh

guiding device — HanpaBJsitoIIee YCTPOMCTBO

mill — mpokaTHbI# cTaH

two-high mill — nByxBanKoBbIii cTan

three-high mill — TpéxBankoBsrii cTan

per pass — 3a OJIMH X0

to reduce — obxumarts; reduction - ooxkarue

to reverse — naBaTh 3aHUI WM OOPATHBINA XOJ1, MEHSTH HAlPaBJICHUE
reversible — ¢ nmepeaHUM ¥ 3aJHIUM X0I0M, PEBEPCHUBHBIM

EXERCISES

1) Translate the following words and word combinations:

Initial, commonly, friction, to lengthen, to turn, instead, thoroughly, furnace, to employ, purpose, to
give support, to transmit, to intend.

EXERCISES

l. Look through the text once more and find equivalents for:

OOBIYHO UCTIONIB3YETCS; Ty/Aa U 00paTHO; TpeOyeMBbIil pa3mep; s STOW 11eJH; B 3aBUCUMOCTH OT
TOTO; IIUPOKO MPUMEHSIOTCS; TaK 4YTO; JIOBOJKAa MeTayuia; Oonblioe o0OXaThe, 3a OJUH XOII;



HAIpPaBIISIONIEE YCTPOWCTBO; TPEXBAJIKOBBIM CTaH; OMOpHBbIC BAaJKW; [aBJICHHE TIPOKATKH; B

HACTOAIICC BPCMS Ha IMPAKTUKE.

Give the verbs corresponding to the nouns and translate them into Russian:

Choice, rolling, operation, reduction, pass, work, application, house, support, pressure.

a) Look through the text, find all the Passive Constructions and analyze them.

b) Translate them into Russian.

IV. Translate the sentences and substitute the modal verbs with corresponding combinations.

1.

Before metals can be mechanically worked, they must first be cast into ingot moulds of
suitable form.

The moulds may be rectangular, square, or round in cross-section, the final castings varying
in size from a few hundred pounds to several tons.

The rolls themselves may be either of steel or cast iron, consisting of a body or barrel on
which the rolling is done.

The body of the roll may be a simple cylinder for flat rolling, or it may be grooved if a piece
must be rolled to a definite shape.

The metal is first pulled forward by the bottom and middle rolls, then lifted mechanically so
that it can be returned between the top and middle rolls.

Answer the questions.
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What types of rolling mills are commonly used for the first rolling operations?
In what way is the metal treated on a two-high mill?

Avre the rolls of a three-high mill reversible in direction?

How is the metal pulled between the rolls of a three-high mill?

How long are these operations repeated?

What kind of equipment is used in these operations?
For what purpose are two- and three-high mills used?
What kind of rolls are used for finishing material?

10 What mills are extensively applied for large reductions in hot and cold rolling?
11. For what purpose are the four-high mills used in modern practice?

V Retell the text.

VI a) Translate the text and find out what types of mills are described here (time-limit — 3 minutes).

b) Translate the text without a dictionary.

Blooming and slabbing mills are heavy primary mills with rolls from 800 to 1.400 mm in

diameter. They are designed for rolling ingots from 2 to 30 tons in weight into blooms, slabs and
shaped billets of large size. The most extensively used are two-high reversing blooming and
slabbing mills with rolls from 1.100 to 1.500 mm in diameter.



Slabbing mills, which are specially designed to roll slabs, differ from blooming mills which
roll both blooms and slabs. In addition to horizontal rolls slabbing mills have two vertical rolls
which reduce the ingot from the sides without turning.

Billet mills with a roll diameter from 450 to 850 mm are designed for the further rolling of
blooms into smaller billets (from 50x50 to 150x150 mm in cross-section. Such billets are employed
as the initial material in rolling sections. The most modern billet mills are installed directly
following the blooming mills in the rolling department.

Rail mills have rolls from 750 to 900 mm in diameter and designed, generally, for rolling
railroad rails and other sections.

ADDITIONAL EXERCISES
| Translate the sentences with the Passive Construction.

Hot ingots are taken to the rolling mill, where they are reduced to the required thickness.
Crystals or grains in steel are broken and elongated during rolling.

Metal is drawn into the rolls by the frictional force.

The steel is pulled back and forth twenty times during rolling.

During rolling the thickness of the metal is reduced.

Slabbing mills are specially designed to roll slabs.

The metal is lifted mechanically on the rolling mill.

No oo

Il Translate the sentences: mind the modal verbs equivalents.

Blooms are to be rolled into smaller billets (from 50x50 to 150x150 mm in cross-section).
Blooming and slabbing mills had to be designed to roll blooms and slabs.

The body of the roll may be grooved,; if a piece is to be rolled to a definite shape.

Metals have to be cast into ingot moulds before they can be mechanically worked.

On a two-high mill rolls are able to be revolved both clockwise and counter-clockwise.

Even when the finishing operation is to be cold working, the preliminary shaping is done by
hot working.

IR o

1l Translate the words with —ly suffix.

directly basically
mechanically specially
thoroughly relatively
proportionally completely
initially widely
considerably laterally
usually slightly
continually currently

IV Translate the sentences from Russian into English: mind the prepositions: upon, by, to, for, on,
after, per, through, of.

1. BsI60op npokaTHOro cTaHa 3aBUCUT OT THUIIA IPOKATKH.
2. Ha nByXBaJKOBOM IPOKAaTHOM CTaHE BAJIKM MOTYT BpallaTrbCs KakK IO YacOBOM, Tak U
IPOTHUB YaCOBOM CTPENKH.



3. ITlocne kaxaoro BTOPOro WM YETBEPTOrO MPOXOJa MEXAYy BajKaMu, MeTall
[IOBOPAUYMBAETCS HA CTOPOHY.

CHayasia MeTaJI MPOTITUBAETCS BIIEPEN HIDKHUMHU U CPEHUMH BaJIKaMHU.

bitom 00bI4HO MpoKaThIBaeTCS A0 TpeOyeMoro pasmepa.

Jlnst nepBOHAYaNbHBIX ONEPAllUil Ha/l CIIUTKOM UCIIOJIB3YETCSI OOBIYHO JBYXBAJIKOBBIN CTaH.
bonbiioe o6xatue TpedyeTcs 3a OUH MPOXO/.

BonbIIMHCTBO U3 MPOKATHBIX CTAHOB MPEIHA3HAUYEHO /7Sl MPOKATKU TOJICTHIX JIUCTOB.
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IIpokaTHOE naBiieHHE NepeAacTCs Yepe3 ONOPHBIEC BAJIKH.

3. HOT AND COLD ROLLING

The process of hot rolling is characterized not only by the temperature at which the
deformation takes place, but by the presence of the crystallization process. For example, when
rolling steel at a temperature of 500° C, the process is still basically cold rolling while if copper is
rolled at the same temperature it would be termed as hot rolling.

A material like lead may be hot rolled at temperature as low as the normal room
temperature. In the process of deformation the grain is distorted. If the temperature, during
deformation is higher than the recrystallization temperature, deformation process is followed
immediately by the recrystallization process. If the temperature is high enough and there is enough
time, recrystallization can be complete.

When rolling in several passes, the change of metal structure can be rather complex,
particularly if the temperature is gradually lowered. The character of the course of the process in hot
state depends on the temperature and the rate of deformation. The metals possess the highest
plasticity in the interval between the recrystallization temperature and the melting point.

Rate of deformation has considerable influence on hot working. If the rate of deformation
exceeds the rate of recrystallization, cold working of metal will take place even at relatively high
temperatures.

Hot deformation brings about an improvement in the structure of the metal. When cast metal
is subjected to deformation, we obtain fine-grained structure. Thereby the mechanical properties of
the metal subjected to hot deformation are vastly improved.

Notwithstanding the process of recrystallization taking place in hot deformation, the texture
of the metal is usually fibrous; this being the result of a directed distribution of impurities. Fibrous
structures should not be mixed up with elongated structure, obtained in cold deformation. Unlike
the fibrous, the elongated structure can be eliminated by heating up to the temperature of
recrystallization.

Production and utilization of cold rolled steel has gone up tremendously in recent years. It is
because of the direct result of the vastly improved properties that a cold rolled metal possesses over
those obtained by other processes of hot rolling. It is the cold rolling process that makes it possible
to produce sheets meeting the following specifications:

1) Lessthan 1.0 to 1.5 mm thick, which are almost impossible to be produced by hot rolling.
2) With a uniform thickness with very close tolerances.
3) With a very good quality of the surface.
4) With high mechanical and technological properties (fitness for stamping, etc.).
By cold rolling it is possible to produce sheets and strips from 0.002 mm (or even less) to



2.0 mm thick. Cold rolled sheets with smooth surface are widely used in mechanical engineering.
The sheets with slightly coarse surface (fine-grained structure) are used for stamping.

Words and combinations to be remembered:

to bring about — ocyriiecTBIAT, BBI3BIBATH

fiber — Bonoxno, fibrous - BomoxaucTeIi

impurity — mpumech

specification — cnenuuKaiys, TEXHUYECCKHE YCIOBHSI, XapaKTePHUCTHUKA, TEXHMYECKOE OTUCAHNE
to meet specification — cooTBETCTBOBATh TEXHUYECKOW XapaKTEPUCTUKE (YCIOBHSIM)

texture — cTpykTypa, CTpoeHHE, PaCIOIIOKEHUE KPUCTAILIOB

tolerance — nomyck

to term, to stamp, to distort, to lower, to exceed, to subject (to), notwithstanding, tremendously,
gradually, particularly, relatively, slightly, influence.

EXERCISES
| Translate the following international words without a dictionary:

to characterize, to produce, temperature, deformation, process, material, normal, structure,
production, utilization, mechanical, character, plasticity, interval.

Il Look through the text and find all the Conditional Sentences, write them out and translate into
Russian.

111 Look through the text once more and find equivalents for:

[Ipoucxomut nedopmarus; HaIHMUUE TMpOLEcca PEKPUCTAIUIM3ALMU; OH Obl HA3bIBAJICS Tropsuei
MIPOKATKOM; MaTepuan MoJ0OHBIM CBUHILY; MpPU TeMIeEpaType CTOJb HU3KOM...; MPHU MPOKaTKe 3a
HECKOJIBKO XOJIOB; XapakTep MPOXOXACHHUS Mpolecca; CTeneHb AedopMaluu; Mpyd CPaBHUTEIBHO
BBICOKMX TEMIIEpaTypax; BbI3bIBACT YIIYUIIEHUE CTPYKTYpbl HECMOTpS Ha TO, YTO IPOLECC
PEKpUCTAIIU3AINH TPOUCXOIUT. ..; HIMEHHO MPOIECC XOJIOIHOM MPOKATKH.

IV a) Give the adverbs corresponding to the adjectives and translate them into Russian:

basic, immediate, complete, particular, gradual, considerable, relative, tremendous, mechanical,
partial.

b) Give the nouns corresponding to the verbs and translate them into Russian:

to deform, to characterize, to roll, to term, to possess, to influence, to mix.

V State the function of ““it” and translate the sentences into Russian:

1) It is hot rolling process that is characterized not only by the temperature, but by the process
of recrystallization.

2) Itis known that hot deformation brings about an improvement in the structure of metal.

3) That the rate of deformation has considerable influence on hot working is well known to
metallurgists.

4) It is necessary to subject metal to hot deformation to improve its mechanical properties.



5) That the production and utilization of cold rolled steel has gone up tremendously in recent
years is a well known fact.

6) It is in the interval between the recrystallization temperature and the melting point that
metals possess the highest plasticity.

VI Answer the questions.

1) How is the process of hot rolling characterized?

2) At what temperatures may a material like lead be hot rolled?
3) Inwhat interval does the metal possess the highest plasticity?
4) What factor has considerable influence on hot working?

5) What quality of metal does hot deformation bring about?

6) When do we obtain fine-grained structure?

7) By what means can we eliminate the elongated structure?

8) What kind of steel is produced by cold rolling?

9) What steel product is used for stamping?

V11 Retell the text.

VIl a) Look through the text and find what kind of production may be rolled on a mill (time-limit -
3 min.)

b) Translate the text without a dictionary.

Hot rolling operations are employed for the initial shaping of ingots and for further
fabrication of rails, plates, pipes, etc. Sheet, strip, and some kinds of pipe may be finished hot or
cold, depending upon the properties desired in the final product.

Hot rolling of ingots is carried out in a break-down or blooming mills, which reduce the
cross-sections of the ingots and improve their properties. Depending upon a particular process, a
bloom may be further reduced to a billet or slab. A billet is a bloom which length has been
increased and which cross-section has been decreased. A slab is a bloom which has been flattened
and elongated. Blooms may be hot rolled directly to structural shapes and rails. Billets are formed
into pipe by hot rolling and by other methods. Slabs are used for rolling of plates, strips and sheets.
In the hot rolling of booms and shapes rolls are grooved to produce cross-sections desired.

ADDITIONAL EXERCISES
| Translate the Conditional sentences.

1. If the metal is passed between rolls, its thickness will be reduced.

2. The body of the roll may be grooved, if a piece is to be rolled to a definite shape.

3. If the temperature were above the recrystallization temperature, the smallest grains would be
formed.

4. If the rate of deformation exceeds the rate of recrystallization, cold working of metal will
take place.

5. Four-high mills would be applied, if large reduction were required per pass in hot or cold
rolling.

6. If rolling did not exist, car industry would be impossible.

Il Translate the sentences: mind the functions of it.

1. Itis rolling that produces sheets for car industry.



2. The process of plastically deforming metal by passing it between rolls is known as rolling; it
Is the most widely used hot working method.

3. The metal is lifted mechanically, so that it can be returned between the top and middle rolls.

4. It is interesting to know that speed of rolling is an important parameter. It influences the
production of rolled metal.

5. By cold rolling it is possible to produce sheets and strips.

6. The breaking up of the cast structure is important because it makes the steel stronger.

111 Translate the following words: mind the suffix —al.

Normal, gradual, partial, mechanical, several, initial, special, actual, final, total, proportional,
technological, fundamental, structural, universal.

IV Translate the sentences from Russian into English.

1. Takoil wmarepuan Kak CBHUHEI] MOXET IIPOKAThIBAThCS NpPH OOBIYHOW KOMHATHOM
TEMIIEpaType.

CkopocTb fedopmaliuy BIUsSeT Ha TOpAUyto 00paboTKy.

B pe3synprare XOJOMHOM MPOKATKH IOJYYAOTCS JHUCTBI C PABHOMEPHOM TOJIIMHOM,

w N

XOpOH_II/IM KAa4CCTBOM HOBerHOCTI/I 1 BBICOKMUMH TCXHOJIOTMYCCKUMHA CBOﬁCTBaMH.

Ecnu Banok umeet (hopMy MpOCTOTO IMIJIUH/PA, TO TOITy4aeMOe U3AeTue OYIeT IUIOCKUM.
33FOTOBO‘IHBIC CTAaHbI I/ICHOJ'H)SYIOTCSI, cClin HY)KHO HpOKaTaTI) 6I/IJ'IJ'IGTBI.

Ecnu Temnepatypa OyaeT J0CTaTOYHO BBICOKOW, TO PEKPHUCTAIIM3AINS Oy 1T MOTHOM.
HIMeHHO cKOpOCTh JehopMalliy KMEET 3HAYUTEIHHOE BIMSIHUE HA TOPIIYI0 00paboTKY.
ChHauana MeTaUl CXUMaeTcsa 10 Oojee TOHKOTO CEYCHHS, 3aTeM OH Y/UIHHSETCS

N o s

IIPOMOPLIMOHAIIBHO T10 BCEH JUTMHE.

9. Ecim kopmyc Balka TMpeAcTaBisieT W3 ce0s MpPOCTOM IWIMHAP, TO OH MOXET
MCIIOJIb30BATHCS JJIs IUIOCKOM MPOKATKU.

10. CkopocTh TpPOKaTKH SABISETCS BAXHBIM MapaMETpPOM B TPOLECCe MPOKATKU; OHa
HEMOCPEACTBEHHO BIHSIET HA MPOU3BOJUTEIHLHOCTD MPOIIEcca.

4. SPEED AND ACCURACY IN ROLLING

Speed of rolling is known to be an important parameter in the rolling process. It directly
influences production where rolling time decreases with increased speed and the production is
increased. Such advantages are considered to be most prominent in continuous rolling mills where
as a result of increase in speed, the production is directly proportional to speed. Though, in general,
an increase in speed brings about an increment in production, the effect may not be so very
prominent in cases where idle time between the passes is a significant fraction of the total rolling
time.

But an increase in speed of rolling results in certain other effects which are not so desirable.
For example, to increase speed of rolling means to reduce permissible drafts and increase the
number of passes due to the decreasing of the coefficient of friction between the rolls and the
material. In case of rolling with high speed in mills, where metal to be rolled moves in one direction
only, the inertia force could be advantageous in transportation or even helpful in increasing the
angle of gripping as in continuous mills. But in cases where the metal has to reverse and pass
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through the same stand as in two-high reversing or three high mills, the inertia forces will take the
metal further and would increase the idle time between passes.

In two-high reversing blooming mills an accelerating, constant speed, and decelerating
period has to be provided to get a low speed at discharge to facilitate stopping the bloom and its
feeding back. In such a case increase of speed does not play as useful role as in continuous
processes.

Production of sections with dimensions to be required is a rather fundamental problem
affecting the selection of various technological factors. It is practically impossible to produce a
shape of exact dimensions and certain deviations are inevitable. These deviations may be due to
technological factors like temperature and the length of the piece to be worked, equipment factors
as wear of grooves, elastic deflections, or material factors. The aim in production of sections is to
restrict the influence of factors mentioned above and produce a shape with minimum deviations by
accurately controlling these factors and at the same time produce them economically.

Words and combinations to be remembered:

to accelerate — yckopsts(cs)

accuraCy — TOYHOCTb; accurate — ToOuHbIN

angle - yrou; angle of gripping — yron 3axBara
bar — npyTtok, 6pycok

deflection — mporu6

dimension — pa3mep, radapur

discharge - pasrpyska; at discharge — na BeIxoje
draft — oG>xaTHe mpokaThIBAEMOT0 MaTepraa

to feed — mogaBaTh

fraction — moss, yacTs (31€ChH)

mill - cran; continuous rolling mill — venpepsIBHBII cTan
production — (31ech) MPOU3BOAUTEIBHOCTD

stand — xseBath

to facilitate, idle time, wear, constant speed, to restrict, to play a useful role, wear, elastic deflection,
exact dimensions, permissible, desirable, to affect

EXERCISES

I Analyze the underlined Infinitives and translate the sentences.

I Give the nouns corresponding to the adjectives and translate them:

important, proportional, desirable, advantageous, helpful, technological, useful, permissible, direct,
significant

111 Look through the text once more and find equivalents for:

HGHOCpeILCTBeHHO BJIUACT, HpHMO HpOHOpI_[I/IOHaJII:Ha CKOpOCTI/I; HpI/IBOl[I/IT K yBGJIH‘ICHPIIO

MMPOU3BOJUTCIIbHOCTH,; BCCTrO BPEMCHU IIPOKATKH, TOJIbBKO B OJHOM HaAIIPABJICHHH, BCICIACTBHUC
YMEHbILIEHUsT KO3(QUIMEHTa TpPEHHUS; BpPEMsl IPOCTOs; HU3HOC PYUbEB; OrPAHUYUTH BIIMSHHE
((paxkTopoB); NOKEH U3MEHUTH HAIIPABIICHHE.

IV State the function of the Infinitive in the following sentences and translate them into Russian:

1. To acquire a better understanding of the advantages of a modern rolling mill it is necessary
to start with the principles and types of traditional ones.
2. To increase the production means to decrease the rolling time in continuous rolling mills.



3. We know the inertia force to be advantageous in transportation or even helpful in increasing
the angle of gripping in continuous mills.

4. Production of sections with dimensions to be required is known to be a rather fundamental
problem affecting the selection of various technological factors.

5. The ingots to be rolled should be preliminarily preheated in soaking pits to acquire
temperature necessary for hot rolling.

V Answer the questions:

What important parameters in the rolling process do you know?

What is its most direct influence on production?

What is the main advantage of increased speed in the rolling process?
What undesirable effects does an increase in speed result in?

Is it practically possible to produce sections with dimensions to be desired?
What are the main factors influencing these deviations?

What is the aim in production of sections?

NoabkowbdE

VI Retell the text.

VIl Translate the text using a dictionary.

The modern method of production of hot strip (thin sheets) is by rolling in continuous mills,
which consist of two groups of working stands. Such mills are provided with five-zone continuous
re-heating furnaces of capacity 250 tons/hour each. Water under a high pressure of 90 to 100
atmospheres is extensively used for removal of scale from the surface of slab. The first roughing
group of mills usually consists of four roughing stands, one scale breaker and occasionally a press
for pressing the side edges. If the width of sheets is more than that of the slab, a four-high spreading
stand is used for increasing the width. After this the slab is turned through 90° by turning rollers
(Figure 5-5) and then fed to the subsequent stands in the roughing group. The rest of the roughing
stands are four-high universal stands. All working rolls of four-high stands run in roller bearings.
The stands of the roughing group are arranged at such a distance from each other that the strip
enters the following stand only when the back end has come out of the previous stand (open
continuous arrangements).
roughing stand — uepHoBast KJIeTh
scale breaker — ycTpoicTBO 17151 yAaaCHHS OKATHHBI
spreading stand — rutrompIbHAS KIIETH

ADDITIONAL EXERCISES
| Translate the sentences; mind the functions of the Infinitive.

To increase speed of rolling means to reduce permissible drafts.
Rolls are grooved to produce cross-section desired.

The ingots are hot rolled to improve their properties.

Steel to be rolled must be first cast into ingot.

Steelmakers are ready to produce steel of high quality.

Rolling produces sheets to be used for car industry.

IR o



7.

8.

Soaking pits are to be provided to keep ingots there until they have attained a uniform
working temperature.
An attempt was made to produce rings by rolling.

Il Translate the sentences; mind the Infinitive Constructions.

Ao

6.

Rolling is considered to be one of the most important process of plastic shaping of metals.
Engineers expect new rolling mills to be designed in the years to come.

The process is believed to be cold rolling at a temperature of 500°C.

The metals were found to possess the highest plasticity in the interval between the
recrystallization temperature and the melting point.

Experts suppose both two-high mills and three-high mills to be advantageous for finishing
the material down to its required size.

Four-high mills are thought to be extensively applied in hot or cold rolling.

111 Mind the meanings of the emphatic words; translate the sentences.

even more accurate — emé OoJsiee TOUHBIN the only problem — equncTBeHHAs ipoGIIEMa

just there — xak pa3 Tam only under these conditions — TonbkO mpU 3TUX
hardly possible — moutu HEBO3MOXKHO YCIIOBUSIX

too difficult — caumkom TpyaHBIMA rather quite low — He oOYeHb BBICOKHiI, CKOpee
quite easy — coBceM mpocToi COBCEM HU3KHUI

v

1
2
3
4.
5.
6
7
T

much too thick — MHOTO TOJIIIIE YeM HYKHO

On ancient times rolling process was quite easy.

It is hardly impossible to increase the production of rolling mills without new technologies.
The only problem to be solved is designing a proper rolling mill.

Precise machining allows to produce even more accurate workpieces.

This plate is much too thick.

Engineers found that rolling tubes under these conditions was too difficult.

I am going to Novo-Lipetsk; a new rolling mill was constructed just there a year ago.

ranslate the sentences from Russian into English.

wmn
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MpI1 3HaeM, 4TO IPOKaTKa HIMPOKO UCIIONb3YETCsl B IPOU3BOJICTBE PA3INYHBIX U3/1ETHI.
CauTok, KOTOphIi OyeT MPOKAThIBATHCS, [IOMEIAETCS B HAarpeBaTeIbHbBIX KOJIOEIL.

YroObl MPOU3BECTH JIUCTHI, OTBEYAIOLINE CIIEHU(PUKAINIM, HY>)KHO HCIOJIB30BaTh MPOIECC
XOJIOAHOW MPOKATKH.

ITpokaraTe METAIUI — 3HAYUT YMEHBIINUTD €r0 NONEPEYHOE CEYCHHUE.

OXMJaroT, 4TO MPOKaTHOE MPOU3BOJICTBO OyAET U Jajiblle YCIEHNIHO Pa3BUBAThCS B Hallel
CTpaHe.

Wnxenepsl 00HAPYKUIIH, YTO IPOKATHBIN JTUCT UMEET Pl 1e(PEKTOB.

[Tpeanonararot, yTo BBIMYCKHUKHU Kadenpsl «IIpokaTtka» OyayT paboTaTh B cTaneauTeHHON
IIPOMBIIIIIEHHOCTH.

Mpl BepuM, UTO MPOU3BOJACTBO TPYO MyTEM NpPOKATKU OOEIIarollee HalpaBICHHUE B ATOU
o0ractu.

5 ROLLING SLABS

Slabs are rolled in a reversing two-high blooming and slabbing mill or in a universal



slabbing mill with horizontal and vertical rolls. The former finds application when a steel plant of
medium size has on its product list both structural sections and plates or strips. The ingots may be
rolled into the desired quantities of both these semi-finished products. Rolling slabs in such a mill
requires that the rolls be separated wide apart when the slab is turned through 90° for edging. This
increases the idle time, and reduces the production. The modern trends in the production of slabs is
to make use of a reversing two-high universal stand.

Heat ingots from the soaking pits are transferred to the ingot buggy and carried to the turn
table by the roll table. After turning they are transferred on to the roll table and carried to the stand
with vertical rolls. The ingots are passed then through the universal rolling stand, having the vertical
rolls on the soaking pit side, being thus reduced initially in width and then in height. After rolling
they go to the roll table from where they are once again reversed and fed through the two sets of
rolls. The process is repeated with intermediate turning with the help of manipulator till the final
section is obtained by adjusting the gaps between the vertical as well as horizontal rolls. Slabs of the
required dimension are then taken through the scarfing machine to shears where the ends are
cropped off and the slab is cut into pieces of desired length. The product may then pass to the store
of go to the plate mill installed in line with it.

Owing to the very heavy weights of ingots the ingot buggy requires a motor of 70 kw.
Placing the ingot on the roll table from the ingot buggy results in considerable impact and special
devices are provided to take the shock while turning the ingot on the roll table. A manipulator,
which could be operated separately through a transmission from a 160 kw motor, is provided just
before each working stand.

Words and word combinations to be remembered:

to adjust — ycraHaBIMBaTh, peryIupoBaTh

adjustment — ycraHoBKa, peryIupoBKa, PUTOHKA

buffer — 6ydep, nemndep, rymurens

to crop off — o6py6ath

edging — 6okoBoe oOxkarue; edging pass — xoa 60KOBOro 00KaTHs

impact — ynap

machine — mamuHa, cranok; scarfing machine — mammHa 115 ckalMBaHUs KPOMOK
product — uzaenue, npoaykt; semi-finished product — monydabpukar

shears — HOKHULBI

table - posbranr; turn table — moBopoTHBIi cTOM

universal stand, gap, plate mill, store, to take the shock, to operate, to provide, in line, modern trend.

EXERCISES
I Answer the guestions.

What kind of mill is used for rolling slabs?

What mills are installed in a plant of a medium size?

Into what kind of production may the ingots be rolled?

What is the modern trend in production of slabs?

How are the ingots initially reduced?

For what purpose is the manipulator used?

What device is used for cutting the slab into pieces of the desired length?
What is the further way of the product?

Nk~ R

Il Look through the text once more and find equivalents for:

[lepeyeHb MPOIYKIMH; YTOOBI BAJIKU JAAJIE€KO OTCTOSUIM APYT OT Apyra; HOBOE HAINpaBJICHUE; TAKUM
o0Opa3oM mojBeprasch 00KaTUIO CHayaja B IIMPUHY, a IOTOM B BBICOTY; €LIE pa3 M3MEHSIOT
HAIpaBJIEHUE U MPOXOJAT Yepes. ..; YTOObI IPUHSTH yAap; IOCPEACTBOM Iepeaurd OT MOTOpa.

111 Give the verbs corresponding to the nouns and translate them:




Application, product, help, weight, result, provision, manipulator, transmission, store, operation.

IV Look through the text, find all the Gerunds and analyse them.

V Translate the sentences, pay special attention to the Gerund.

1.
2.

3.
4.
5

6.

By reversing the direction of the rolls the steel is pulled back and forth many times.

After its being turned on the other side the steel passes between the top and middle rolls of a
mill.

Besides being important for industry oxygen is also important for medicine.

Before being supplied to a rolling stand the ingots are preheated in soaking pits or furnaces.
Inspection of the finished ingots should be carried out after each melt and marking of them
should also be performed after each melt.

It is impossible to produce rolled sections of high quality without furnishing the rolling mills
with modern perfect equipment.

VI Retell the text.

ADDITIONAL EXERCISES

| Translate the sentences with the Gerund.

NoakowhE

Rolling is one of the processes of shaping metals.

The temperature of the metal for hot working depends on the metal or alloy.

By reversing the direction of the rolls the steel is pulled back and forth twenty times.
After passing between the rolls, the metal is turned on its side.

It is possible to produce sheets and strips by cold rolling.

Car production would be impossible without rolling sheets.

Metals must be cast into ingot moulds before mechanical working.

Il Translate the sentences; mind the functions of that.

1
2.
3.
4
5.

6.

. We know that rolling is the process of plastic deformation of metal.

The temperature of an ingot in a soaking pit differs from that of a final product.

That hot working breaks up the coarse crystals is known to a rolling engineer.

Look at that rolling mill. It is one of the mills that was built last year at our plant. It is
intended for tube rolling.

It is two-high and three-high mills that are used for finishing the material down to its
required size and shape.

It was found that it was practically impossible to produce a shape of exact dimensions;
certain deviations were inevibable.

1l Translate the sentences; mind the underlined noun-groups.

no

Steel remains in ingot moulds until solidification is about complete.

Steel industry needs top men and it will help such men to go as far as their abilities will
carry them.

The recrystallization temperature is usually the best finishing temperature for hot-working
operations.

Hot deformation brings about metal structure improvement.

Rolling is currently being increasingly used for the_tube production.

Safety measures must be taken into consideration while rolling steel.

IV Translate the sentences from Russian into English.
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W3meHeHus TeMiiepaTypbl BO BpeMsl IIpoliecca MPOKATKU BIUSAIOT Ha CBOWCTBA MOJIy4aeMOro
MPOYKTA.

Cuita uHepIMU OYeHb TO0JIe3HA MPU YBEJIMUYEHUH YIJIa 3aXBaTa B HEMPEPHIBHBIX MPOKATHBIX
CTaHax.

[Tpon3BOACTBO ropstueid MOIOCH OCYLIECTBIISIETCS TPOKATKOM B HEMPEPHIBHBIX CTAHAX.
VIMeHHO HCMONIh30BAaHUE OJIFOMHHTOB U CIISIOMHTOB SIBJIIETCS XapaKTEPHOU O0COOCHHOCTHIO
COBPEMEHHOM MPAKTUKU MPOKATKH.

['maBHBIA (hakTOp, KOTOPBIH BHOCHUT BKJIAJ B YBEIMYEHHE MPOU3BOIUTENbHOCTH (OUtput)
MPOKATHBIX CTAHOB — 3TO YBEJIMUYEHHE CKOPOCTH MPOKATKHU.

[Tonsepras MeTamt ropsiaeii neopmMannu, MOKHO YIYUIIUTh €M0 MEXaHHYECKHE CBOMCTBA.
B nmpornecce nepopmariuu 3epro nzmensiercsi. OHO pacTATUBACTCA.

Y4éHble YCTAaHOBWIH, YTO CBHUHEI] MOXKHO MPOKATHIBATH TOPSYUM CHOCOOOM TpU OOBIYHOMN
KOMHAaTHOM TeMIIepaType.

XO0JIOAHON MPOKATKONM BO3MOKHO MPOU3BOAMUTH JUCTHI U mojockl oT 0,002 MM g0 2 Mm
TOJILIUHOM.





