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fur
rubber
starch
resin

precipitate

to distil
viscosimer
complexity
to reveal
gasoline
range

unit

flexible

synthetic fibre

to compete with
structural material

to isolate

UNIT I

POLYMERS

. Remember the following words and word combinations:

Mex
pe3uHa, Kayuyk

Kpaxmall

cMoJ1a, TOJIMMED

1) ocamok; 2) BbINagaTh B OCAJO0K, OCaXK-
aThCst

MEPErOoHsATh, TUCTUILIUPOBATH
BHUCKO3HMETP

CJII0’KHOCTb

O0OHapPY>KUTh, PACKPHITh

OCH3UH

00JacTh, AMana3oH, mpeaen

CAMHMIA, JJIEMEHT, OJIOK, MpuOop, KOM-
IUIEKT, Y3€Il

TMOKUH, SIIACTUYHBIHN, YIIPYTHH
CUHTETHYECKOE BOJIOKHO

KOHKYpPHUPOBAaTh C

KOHCTPYKIIMOHHBIA MaTepHUal

OTACJIATDh, BBIACIIATE, NU30JIMPOBATh



II. Find in the text sentences, in which the following words and word
combinations are used. Translate them.
1) dominate
2) feeble efforts
3) thorough investigation
4) molecular weight
5) repeating units
6) synthetic fibres
7) compete with

1. Match the nounsin the column A with their adjectivesin the column
B.

A B
1) polymer a) electronic
2) material b) molecular
3) investigation c) giant
4) microscope d) repeating
5) weight e) structural
6) molecule f) natural
7) chain g) thorough
8) units h) flexible

V. Give English equivalentsfor the following words and word combina-
tions.

1) *upHBIE KUCIOTHI; 2) peHTreHorpaduyeckoe yCTpPOUCTBO; 3) MaTepH-

aNbHBIE MOTPpeOHOCTH; 4) KpaxMmal; 5) TIIMIIEPUH; 6) pacTBOPATH; 7) OCaX-

1aTh; 8) MEPEroHATh, Neperonka; 9) BeiaenaTh; 10) momrusiit; 11) oOHapy-



XKUTh; 12) cnoxHoCTh; 13) dhenondopmanbaeru; 14) MonaekyIsapHbIN Bec;

15) MHOTOUMCIICHHBIHN.

V. Trandate the following sentences paying attention to I nfinitives and

their functions.

1. Chemists studied sugar, glycerol, and fatty acids to determine what
these substances were composed of.

2. But only feeble efforts were made to investigate such common ma-
terials as wood, starch, silk.

3. The substances composing these materials couldn’t be crystallized
from solutions.

4. Giant molecules can be composed of a large number of repeating
units.

5. Numerous polymeric materials could compete with the structural

materials such as metals and ceramics.

VI. Findin the text the sentence with the Absolute Participial Construc-
tion. Trandateit.

VIl. Read the following text to find out the history of discovering syn-
thetic polymers.

TEXT IA
THE AGE OF POLYMERS
Nearly all of the material needs of man could be supplied by nature
organic products: wood, fur, leather, wool, cotton, rubber, oils, paper and
so on. The organic polymers, which these things are made from, include
proteins, cellulose, starch, resins, etc. These natural polymers dominated,

and even in ancient times people used them.



Chemists studied sugar, glycerol, fatty acids and other ordinary or-
ganic compounds — dissolving, precipitating, crystallizing and distilling
them to learn what these substances were composed of.

But only feeble efforts were made to investigate such common materi-
als as wood, starch, silk, etc. The substances composing these materials
couldn’t be crystallized from solutions, nor couldn’t they be isolated by
distillation.

It was only in the 20™ century that the scientists began thorough inves-
tigation of these materials. They used some powerful physical instruments,
an electron microscope, viscosimeter, X-ray diffraction apparatus and re-
vealed the polymers in all their complexity. The first fully synthetic poly-
mer — phenol-formaldehyde — was made in 1910.

The molecules of polymers were very large, the molecular weights
running as high as millions of units, whereas simple organic substances
such as, for instance, sugar and gasoline have molecular weights in the
range of only 50-500.

Giant molecules can be composed of a large number of repeating
units, they being given the name “polymer” from the Greek word “poly”
(many) and “meros” (a part). Many polymers have the form of long, flexi-
ble chains.

This discovery led to the establishment of industries producing syn-
thetic fibres and numerous polymeric materials, many of which were less
expensive and could compete with the structural materials such as metals

and ceramics.



Notes:

1) fatty acids — KUPHBIC KHCIIOTHI

2) thorough — OCHOBATEJILHBIN, TIIATEILHBIN

3) X-ray diffraction apparatus — PEHTreHOTrpaUUYECcKoe YCTPOUCT-
BO

4) feeble — cnaOplif, HE3HAYUTENIbHBINA, HHU-
YTOKHBIN

5) phenol-formaldehyde — (¢eHonpopmManbaerua

VIII. Answer thefollowing questions.

1. What organic products provided nearly all of the material needs of
man?
Did natural polymers dominate in ancient times?
In what way did chemists study sugar, glycerol, and fatty acids?
Did they investigate such common materials as wood, starch, silk?
When did the scientists begin to investigate these materials?
What instruments did they use for this purpose?
When was the first fully synthetic polymer made?

What was the size of molecules of polymers?

o X 2 kWD

What is the origin of the term “polymer”?

—_
<

What is the form of polymers?

[U—
U

. What industries appeared with the discovery of synthetic polymers?

—_
\9]

. Could these polymers compete with structural materials?



I X. Think and say about:
1. Natural organic products.
2. Methods of their investigation.
3. The reasons of feeble efforts made to study such common materials
as wood, starch, silk, etc.
4. Thorough investigation of these common materials.
5. The size, molecular weight and form of polymers.

X. Read another text on polymers, try to get it as a whole.

TexT IB
MATERIALS OF THE FUTURE

Synthetic polymers, which appeared at the beginning of the 20" cen-
tury, have invaded all branches of industry, agriculture, household needs,
medicine and even art.

Now research is under way for the development of new materials and
improving the properties and extending the application of polymers.

A prime concern of researchers and engineers is to improve the qual-
ity of mass-produced goods.

The so-called “aging” of materials is a result of deterioration in the
properties of polymers owing to chemical and physical changes caused by
the effect of light, heat and humidity in operation. Many institutes and
laboratories are conducting research to prevent these processes and in
many cases “stabilizing agents” have been found.

Another way of improving the quality of polymers is to subject two or
more components to polymerization. The resultant product combines the

most valuable properties of the initial substances. The Institute of Chemi-



cal Physics and other research institutions have developed a series of
methods for doing this and among other things succeeded in increasing the
durability of polystyrene, which is generally fragile.

The properties of polymer products depend not only on chemical
composition, but on the structure of individual molecules. Regularity of
sequence in the links, which comprise the chain molecule of a polymer,
considerably improves the properties of the material.

After many years of research chemists have found that the properties
of polymers are largely determined by the pattern of their big molecules.
Possible variants of different polymers patterns and ways of developing re-
quired structures have been investigated. This has opened up the possibility
for developing substances with scheduled properties.

Polymers reach to new fields of application every day. In medicine
they are used in surgery. Added to certain medicines, polymer groups can
regulate the time medicine remains in the organism. Polymer materials are
employed in the production of medical instruments.

Ion-exchange polymer resins are applied in the technology of chemi-
cal and pharmaceutical enterprises, in sugar production, water treatment,
non-ferrous metallurgy, etc.

Synthetic polymers are still young, and they have a big future.

XI. Find answersto the following questionsin the text.
1. What branches of industry, agriculture, medicine have synthetic
polymers invaded?

2. What are the aims of research, which is under way now?



10.

XII.

XI,

Is improvement of the quality of mass produced goods a prime con-
cern of researchers and engineers?

How do the researchers try to prevent the so-called “aging” of mate-
rials?

What is another way of improving the quality of polymers?

What methods have the researchers of the Institute of Chemical
Physics developed?

What do the properties of polymer products depend on?

What have chemists found after many years of research?

What are new fields of application of polymers?

What can you say about the future of synthetic polymers?

Tell about the ways of improving the quality of polymers mentioned

in the text.

Think and prove that synthetic polymers have wide prospects.
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UNIT 11

PLASTICS

Remember the following words and word combinations:

addition polymerization

saturated
monomer

ethane = ethylene

PVC = polyvinylchloride =

polyethylene
polystyrene
perspex
water-proof

to soften

flammable

to mould (to mold)
a mould

powder

chip(s)
thermoplastic
thermoset

to set

MOJIUITPUCOEIUHEHNUE
HACBIIICHHBIN
MOHOMEP

ATEH, PTUJICH

IMOJIMBUHUJIXJIOPpHU I

MOJIUCTUPOIT
IJIEKCUTJIaC
BOJIOHENPOHULIAEMbBIN

1) pazmsirdats; 2) miaacTudUIApo-
BaTh

OTHEOIACHBIN, JIETKOBOCILIIAME-
HSTFOIITUICS

dbopmoBaTh, OTIUBATH B GOpMY
dbopma, MaTpuiia, MadIOH
MOPOIIOK

KpOIIIKa

TEPMOILIACT

TEPMOPEAKTOIIACT

OTBEPKAaTh(Cs)



18) setting — OTBEPXKACHUE, 3aTBEPJICBAaHUE
19) cross-link — ToNepevyHas CBs3b
20) decay and corrosion resistant — ycTOWYMBEIN K THHEHUIO (pa3Jio-
KEHUI0) U KOPPO3UHU
I[I.  Find in the text English equivalents to the following chemical
terms:
1) MOTUBUHUIXJIOPHU]T
2) MNOJUCTUPOI
3) srTuneH
4) pa3msryatb
5) miekcuriac
6) TepMoILIacT
7) TEepMOpPEaKTOILIACT

8) mopoIIoK

[I1. Match the words in the column A with their synonyms in the col-

umn B.
A B
1) familiar a) to accelerate
2) starting (material) b) combustible
3) to melt c) elastic
4) flammable d) heating
5) flexible e) known
6) to speed up f) to distinguish
7) warming g) initial

8) to differ h) to fuse



V.

Find English equivalents for the following Russian words and

word equivalentsin the right column.

Y
2)

3)
4)
5)
6)
7)
8)
9)
10)

MOJIMIIPUCOETUHEHNE a) low density
JUTMHHOIIETIOYEYHas MOJIEKYJia b) cross-links

MCXOJHBIN MaTepuan c) corrosion resistant
dbropormact (TedioH) d) advantage

HU3Kas TUIOTHOCTh e) food wrappers
KOPPO3UOHHOCTOMKHI f) disadvantage
MPEUMYIIECTBO g) along-chain molecule
HEJIOCTaTOK h) polytetrafluoroethylene
IIOIIEPEYHBIE CBS3H 1) starting material
YIIAKOBOYHBIE MATEPHUAIIbI JIJIS J) addition polymerization

IMUIICBBIX IIPOAYKTOB

V. Trandate the following sentences paying attention to Participles

and Gerund.

. It is possible to make other plastics in similar polymerization reac-

tions using different starting materials.
Stage 2 deals with the manufacture of plastic products by warming

the powder in a mould.

3. Once formed, heating does not soften them.

VI.

In fact, warming is often the method chosen to speed up the setting
of these materials.

Along with forming chains, they can form cross-links between the
chains.

One of the properties of plastics is that they soften when warmed.

Read the following text carefully to find out properties, production

and fields of plastics application.



TEXT 2A
PLASTICS

Many polymer materials are familiar to us as plastics. They can be
made by polymerization reactions, in particular, by addition polymeriza-
tion. Addition polymerization is the reaction of many unsaturated mono-
mer molecules of the same kind to make a long-chain molecule. The num-
ber of monomer units in a polymer chain is usually very large, but it varies
from one chain to the next.

When the monomer is ethane, the polymer is called poly(ethene) or
polythene. It is possible to make other plastics in similar polymerization
reactions using different starting materials (monomers), e.g.: polystyrene
(polyphenylethene), PVC — polyvinylchloride (polychloroethene), PTFE —
polytetrafluoroethylene, etc.

The properties of different plastics vary slightly, but they usually have
many properties in common. For example, most plastics are:

a. water-proof;

S

lightweight (low density);
c. easily softened or melted by heat;
d. flammable;
e. electrical resistors;
f. easily moulded;
g. decay and corrosion resistant.
These properties give plastics advantages over other materials. There
is a wide range of application of plastics in everyday life: drainpipes, gut-

ters, spectacles lenses, bottles, food wrappers and bags, flower pots, etc.



One of the properties of plastics is that they soften when warmed. This
i1s a useful property from the manufacturer’s point of view because it
means that products from these plastics can be made in two separate
stages:

Stage 1: Synthesis of the plastic material, for example, as powder or
chips:

Stage 2: Manufacture of the plastic product by warming the powder in
the mould.

Plastics of this type are called thermosoftening plastics or usually
thermoplastics.

Some plastics behave differently from thermoplastics. Once formed,
heating does not soften them. In fact, warming is often the method chosen
to speed the setting of these materials, and they are therefore called ther-
mosetting plastics or simply thermosets.

Thermosets are used for making items such as pan handles and coffee
cups.

Notes:

1) long-chain molecule — JUIMHHOIIETIOYEYHAS MOJICKYJIa

2) starting material — CBIpbE, UICXOAHBIN MaTepual

3) PTFE — mnonuterpadTopITUICH,  (HTOPO-
mIacT

4) drainpipe — KaHaJM3alMOHHasA TpyOa

5) gutter — BOJIOCTOYHBIM kKeJ100

6) so far — JI0 CUX TOp

7) item — Hu3Jenue, IpeaMeET, IeTalb



VIl. Answer thefollowing questions.

How can plastics be made?

What kind of a reaction is addition polymerization?

What is the number of monomer units in a polymer chain?

How are polystyrene, PVC and PTFE produced?

What are the properties of different plastics?

Do these properties give plastics advantages over other materials?

What are the fields of application of plastics in everyday life?

® NSk

What is their useful property from the manufacturer’s point of
view?

9. What kinds of plastics are mentioned in the text?
10. In what way do thermosets differ from thermoplastics?

11. Are thermosets used for making pan handles and coffee cups?

VIII. Dividethetext into logical parts and entitle them.

IX.  Writeasummary of the text and retell it.

X. Read another text on plastics, compare it with the first one and say
what information is different.

TEXT 2B
PLASTICS

Plastics are organic substances made synthetically by polymerization,
they can be formed into almost endless variety of products, e.g. threads,

sheets, tubes and moulded objects. The ancestor of modern synthetic plas-



tics is celluloid. Celluloid has certain disadvantages — its flammability and
the fact that it is not easily moulded. The real foundation of synthetic plas-
tic industry was laid with the discovery of bakelite in 1907.

Plastics that consists of long-chain molecules can be softened by heat
and moulded into a desired shape. They are called thermoplastics. Plastics,
in which the polymer chains are cross-linked, have much greater rigidity
and cannot be soften readily. They are called thermosets. The terms “ther-
moplastics” and “thermosets” are also applied to resins, from which plas-
tics are made.

The principal agent incorporated in plastic is the resin: it may be natu-
ral, like cellulose, but it is most generally synthetic.

The resin 1s also known as the binder. Substances added to the plastics
to enhance certain properties, e.g. hardness, resistance to shock or abra-
sion, are called fillers. Asbestos, glass fibres, wood flour can be used as
fillers.

Plasticizers are also included in the formation. Antioxidants may be
added to improve chemical stability and thus prolong life. Catalysts are
added to support the final cure, the stabilizers protect against sunlight, heat
and other destructive factors.

The procedure used to shape a plastics into its final form depends on
the properties of the plastic. Some plastics can be injection or extrusion
moulded. Other plastics must be compression moulded: after they are filled
into the mould they are subjected to pressure. Certain plastics are simple

cast into their final shape.



XI.

nal

)

XI1.
1)
2)
3)
4)
3)

X,

A

Find answersto the following questionsin the text.

What is the ancestor of modern synthetic plastics?

Has celluloid certain disadvantages?

When was the real foundation of synthetic plastic industry laid?

Are the terms “thermoplastics™ and “thermosets” also applied to res-
ins?

What is the principal agent incorporated in a plastic?

What is the function of fillers?

What does the procedure of plastic formation depend on?

Find sentences characterizing the following:

endless variety of products plastics can be formed into
characteristics of thermoplastics and thermosets
substances used as fillers

the role of plasticizers, antioxidants, catalysts, stabilizers

methods of plastic formation

Which of the following sentences are true according to the text?
The ancestor of modern synthetic plastics is cellulose.

Plastics that consist of long-chain molecules can be softened by heat.
The resin 1s also known as the binder.

Fillers don’t enhance certain properties of plastics.

Catalysts are added to protect plastics against sunlight and heat.



)

2)

3)
4)
S)
6)
7)
8)
9)

10)
11)
12)

13)
14)
15)
16)
17)
18)
19)

injection molding
(moulding)

flow molding

extrusion

compression moulding

to plasticize
plasticizer
breakage
pellet

reinforced

absorption
drier

compression ratio

wear-resistant
suction tube
blend
filament
nozzle

shot

heat conduction

UNIT III
NEW MATERIALS: PROPERTIES AND PROCESSING

. Remember the following words and word combinations:

UHXEKIIMOHHOE (DOPMOBAHUE; JTUTHE
10J1 IaBJIEHUEM

dbopmoBaHue pa3yBOM, THEBMOGDOP-
MOBaHUE

AKCTPY3Us

npsimoe (popmMoBaHue
1acTU(PUUHUPOBATH
acTU(UKaTop, MATYUTEIb
0OpBIB, pa3pbIB; pa3pylLICHUE
rpaHyJa, apuK, TadJeTKa
apMUPOBAHHBIN, YIIPOUYHEHHBIN, Ha-
ITOJIHEHHBIN

MOTJIONIEHUE, BIUTHIBAHUE
CYIIUJIbHBIN amnmnapar, CylIuiIKa
CTEIEeHb CXKaThA; KOADPUIIUESHT y1I-
JOTHEHUSI

U3HOCOCTOMKHUMN

BcachIBaroIas Tpyoa

CMecCh

HUTh

COIUI0, HAKOHEYHUK

BIIPBICK; /1032 BIPHICKA

TCILIOIIPOBOAHOCTD



20) shear — CHIBUT, CMEIIICHHUE
21) molding — 1) ordpopmoBaHHOE U3ENHE; OTINUBKA;

2) popmoBaHue

II. Find in the text English equivalents for the following chemical
terms:
1) umxeknnoHHOE (OPMOBAHHUE
2) TEepMOIUIACThl, APMUPOBAHHBIC JIIMHHBIM BOJIOKHOM
3) mnactudukaTop
4) naeBMoGOpMOBaHUE
5) moromeHue
6) KO3(p(UIIMEHT YIIIIOTHEHUS
7) no3upyroliee yCTpOHCTBO
8) 00e3BOXMBaHHUE
9) cmech
10) m3HOCOCTOMKMIA

11) TenmonpoBOAHOCTh

I11. Match the wordsin column A with their synonymsin column B

A B
1) to process a) velocity
2) damp b) to provide
3) gentle ¢) mix
4) speed d) even
5) to shorten e) weak
6) blend f) moist
7) uniform g) to treat

8) to ensure h) to cut



V. Match the Russian words and word combinations in A with their

English equivalentsin B:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

A
OBITh IPUTOJTHBIM JIJISI
pa3pbiB BOJIOKHA
HE JIONyCKAaTh 3arpsi3HEHUS
BJIarOTOTJIONIEHUE
HETMPaBUILHOE XpaHEHUE
yCJIOBHE
apMUPYIOIINE BOJOKHA
YIUIOTHEHUE
MPOTUBO/IABJICHUE
CTaJIbHbIE HUTU
BHYTpPEHHEE TPEHHE
30Ha TOMOTEHU3AIUU
oTgOopMOBaHHAs JIE€TAIb
COILIIO

CMCIICHHUC

B
moisture absorption
incorrect storage
condition
reinforcing fibres
to be suitable for
fibre breakage
to prevent contamination
metering zone
internal friction
moulded part
nozzle
seal
steel filaments
shear

back pressure

V. Trandate the following sentences paying attention to the modal

verbs.

l.
2.

4.

The pellet should be stored in a dry place in closed containers.

Celstran can be processed by the various injection moulding meth-

ods commonly used for thermoplastics.

Depending on the matrix material, additional corrosion protection

may be necessary.

Stainless steel filaments must not have any magnetic components.

VI. Read the following text to find out new thermoplastics, their proper-

ties and processing.



TEXT 3A
LONG-FIBRE-REINFORCED THERMOPLASTICS (LFT)

PARTI

Recently new long-fibre-reinforced thermoplastics have been pro-
duced in Germany. Their trade marks are Celstran, Compel and Fiberod.
They have outstanding mechanical properties combined with good chemi-
cal resistance.

Celstran is intended for injection moulding, blow moulding and extru-
sion. Compel is suitable for plasticizing/compression moulding. In process-
ing all Celstran and Compel grades care should be taken to ensure that fi-
bre breakage is kept to a minimum. The longer the glass fibres in the com-
ponent, the better are its mechanical properties.

Preparation.

The pellets should be stored in a dry place in closed containers until
they are processed so as to prevent contamination and moisture absorption
(including condensation).

Celstran PP and Compel PP: drying is not normally required before
processing. Should the material have become damp owing to incorrect
storage, it must be dried for 2 hours at 80°C.

Celstran PA: drying in a dehumidifying drier for 4 hours at 80°C is
recommended before processing. Other Celstran grades: drying in a drier is
recommended before processing.

Injection moulding of Celstran including mould making

Machine requirements

All Celstran grades can be processed on commercial injection moulding
machines. For optimum care of the reinforcing fibres and to prevent feed
problems because of the relatively long pellets, fairy large plasticizing ma-

chines should be used, preferably with a screw diameter of more than 40 mm.



Pellets 7 mm long are available for processing glass-fibre-reinforced
Celstran PA 66 grades on smaller machines. Three-zone screws are recom-
mended, if possible with a deep-flighted feed zone, low compression ratio
and three-piece annular non-return valve of large cross-section to ensure
smooth even flow. Plasticizing units with mixing zones are not suitable.

Since all Celstran grades contain reinforcing fibres, it is necessary for
the plasticizing unit to be wear-resistant. Depending on the matrix material,

additional corrosion protection may be necessary, e.g. PA 66 or PPS.

PARTII

Processing conditions

Celstran can be injection-moulded without any problems. Machine set-
tings that result in optimum finished parts are dependent on the moulded part
geometry, the injection mould and the injection moulding machine used.

Plasticizing and cvlinder temperatures

Gentle plasticizing is necessary to keep fibre length reduction during
melting to a minimum. The required melt temperature is achieved firstly by
cylinder heating (heat supply from outside by heat conduction) and sec-
ondly by friction (heat supply through internal and external friction, pro-
duced by back pressure and screw speed).

The melt shear occurring on melting may shorten the long reinforcing
fibres. It is therefore particularly important to maintain very low back pres-
sure or even to plasticize without back pressure, but at the same time to en-
sure uniform metering and adequate melt homogeneity. It is recommended
that the screw speed should be as low as possible so that about 90% of the
cooling time can be utilized for metering. In order for a maximum amount
of heat to be supplied via the cylinder heating, the pellets should melt rap-

idly in the feed zone. For this material, therefore, a somewhat higher tem-



perature profile should be chosen than for processing corresponding short-

fibre compounds.

Mould wall temperatures

The mould wall temperatures depend on the matrix material. For Cel-

stran PP mould wall temperatures of 40 to 50 °C have proved successful.

Mouldings with a very good surface are obtained if the mould wall

temperature is raised to 70°C. The mould wall temperatures for Celstran

PA are normally 90°C.

Notes:

1) trademark

2) grade

3) long fibre reinforced thermoplas-
tics (LFT)

4) damp

5) dehumidifying

6) back pressure

7) metering equipment
8) pin gate

9) sprue gate

10) screw feeder

11) metering zone

12) non-return valve

ToproBas ((pabpuunas) Mapka
KJ1acc, copT

TEPMOILJIACThI, APMUPOBaH-
HBIE JTMHHBIM BOJIOKHOM
BJIQJKHBIH, CBIPOI
00€3BOXKMBaHUE, OCYIIIEHUE

MIPOTUBO/IABJICHUE, COTIPO-
THUBJICHHUE TTOTOKA
n03upyroiiee (M3MEPUTEITh-
HOE) o0opyoBaHNE
TOYCUHBIN JIUTHUK
[EHTPATBHBIA JTUTHUK
IITHEKOBBIN MTUTATENh, T0-
JIAI0IIEe YCTPOUCTBO

30Ha TOMOTEHU3AIUU
oOpaTHbIN (3aNIOPHBIIT) KiIa-

I1aH



13)

14)

throughput — TPOU3BOAMTENIBHOCTD, BbI-
XO0/l, BEIpaOOTKa

gentle — CJa0bIi, JIETKUH

VIl. Answer the following questions

A

o

Where have new LFT been produced?

What are their trademarks?

What are their properties?

What do their mechanical properties depend on?

Why should the pellets be stored in a dry place in closed containers
before processing?

Is drying of Celstran PP and Compel PP required before processing?

7. Can all Celstran grades be processed on commercial injection mold-

ing machines?

8. Why should fairly large plasticizing machines be used?

10.
11.
12.

13.
14.

15.
16.

VIII.

What pellets are available for processing glass- fibre-reinforced Cel-
stran PA 66 on smaller machines?

Why is it necessary to use wear-resistant plasticizing units?

What machines can produce optimum finished parts?

What plasticizing is necessary to keep fibre length reduction during
melting to a minimum?

How is the required melt temperature achieved?

Why is it important to maintain very low back pressure or even to
plasticize without back pressure?

What mould wall temperatures are used for Celstran PP?

How are mouldings with a very good surface obtained?

Fill in blanks with information taken from the text:

1. The longer the glass fibres in the component, the better are its ....



2. ... the material have become damp owing to incorrect storage, it must
be dried for 2 hours at 80°C.
. All Celstran grades can be processed on ....

. ... units with mixing zones are not suitable.

3
4
5. Depending on ..., additional corrosion protection may be necessary.
6. The melt shear occurring on melting may shorten ....

7

. The mould wall temperature depends on ....

I X. Think and say about:
1) properties of LFT

2) preparation of Celstran and Compel

3) machine requirements

4) processing conditions

5) plasticizing and cylinder temperatures

6) mould wall temperatures

X. Read thetext, try to get it asa whole

TEXT 3B
NEW MATERIALS — TOPAS
As a cyclic olefinic copolymer (COC) Topas offers the best of both
worlds: it combines the typical properties of polyolefins, e.g. water vapour
barriers effect, low water absorption, good resistance to hydroly-
sis/chemical media and low density, with the advantage derived from no-
rbornenes, e.g. high transparency, low birefringence, variable heat deflec-
tion temperature and high rigidity. By varying the manufacturing condi-

tions Topas can be individually customized to suit its extremely diverse



applications. The current product range, for example, includes materials
with glass transition temperatures ranging from 80°C to 180°C. COC
grades can be processed by injection moulding, injection blow moulding or
extrusion. The range of applications for Topas is correspondingly wide.
Usually Topas can be processed on conventional machinery. The excellent
water vapour barrier properties, high transparency and physiological inert-
ness of Topas make it particularly suitable for producing pharmaceutical
blister packs. The low glass transition temperature of the special grade To-
pas 8007 means that it is very economic to process. Its low thermoforming
temperature ensures high output and cuts energy consumption. Because of
the low longitudinal and transverse shrinkage of this material, consistently
perfect reproduction of blister shape is possible and so material savings are
gained. In medical technology, special Topas grades are used to produce
unbreakable, highly transparent bottles for liquid pharmaceutical products.
The excellent water vapour barrier effect of COCs ensures that the concen-
tration and therefore the quality of the solution remains constant. With se-
lection of the appropriate material, different sterilization methods can be
employed — an essential requirement for the use of Topas in injection
moulded syringe systems. For capacitor films Topas offers the particular
advantage that its electrical properties are largely independent of tempera-
ture. Its relative permittivity and film shrinkage values are extremely low
and remain virtually constant up to the typical glass transition temperatures
of 120°C to 130°C. The low dissipation factor of Topas prevents films
heating up. Highly transparent lenses, prisms and sensors can be produced
very economically from Topas by injection moulding. These have ex-

tremely precise geometry and, because of the material’s low water absorp-



tion, retain this precision even under unfavourable climatic conditions. The
light weight of these mouldings enables them to replace glass — a much
heavier material — in many applications. The low optical dispersion and bi-
refringence of Topas make it suitable for the production of high-quality op-
tical systems.

Continuing investment is being made in systematic further develop-
ment of the properties of Topas and its markets. The first commercial plant
for Topas was built at Ruhrchemie site in Oberhausen (Germany) in 2000.

The plant has a capacity of 30,000 metric tons per annum.

XI. Findthe answersto the following questionsin the text.

1. What properties does the cyclic olefinic copolymer Topas com-
bine?
Can it be individually customized to suit its diverse application?
What materials does the current product range include?
What methods are used to process COC?

Can 1t be processed on conventional machinery?

AN i

What properties of Topas make it particularly suitable for produc-
ing pharmaceutical blister packs?
7. What does its low thermoforming temperature ensure?
8. For what purpose are special Topas grades used in medical tech-
nology?
9. What particular advantage does Topas offer in the production of
capacitor films?
10. How are highly transparent lenses, prisms and sensors produced

from Topas?



XII.

11. When and where was the first commercial plant for Topas built?

12. What is its capacity?

Find sentences characterizing the following:

1) diverse applications of Topas

2) methods of processing

3) Topas grades used in medicine

4) the particular advantage of Topas

5) high-quality optical systems produced of Topas

UNIT 1V

PLASTIC FOAMS MANUFACTURING TECHNIQUES

| .Remember the following words and word combinations from the text

l.

10.
11.

A R O S

to agitate (agitation) 1.

emulsion

suspension

froth

to gel

to fuse

to cure

rubber — latex — foam
to afford

to inject 10.

to decompose 11.

A R A T S

nepeMeIInBaTh, B30AITHIBATh (TIepeme-
IITMBAHUE)

IMYJIbCHSI

CYCIIeH3Hs, B3BECh

neHa

KEITATUHUPOBATh

IJIaBUTH(CS1), PaCIIaBIIATH(CS)
OTBEPKAaTh(Cs), BYJKAaHU3UPOBATH(CS)
JaTeKCHas IeHOpe3nHa

JaBaTh, MPEACTABIATh, OBITh B COCTOSTHUN
NO3BOJIUTH c€0€ U4TO-IH00
BIIPBICKUBATh, BBOJUTH

pasnaratb(csi), pacnaaaThCcs



12.
13.
14.
15.
16.

decomposition 12.
to process 13.
blowing agent 14.
conventional 15.
vigorous 16.

pasioXKeHue, pacna, pacilerIcHue

oOpabaThiBaTh, IepepadaThIBATh

BCIIYyUYHBATCJIb, HOpOO6p&30BaTCJ'IB

OOBIYHBII

CWJIbHBIN, SHEPTUYHBIN; OypHBIN (0 XUMHU-

YECKOU PEaAKIIUHN )

|I. Trandate the following word combinations into Russian:

vigorous agitation, rubber — latex — foam, foaming operation, volatile lig-

uids, liquid polymer formulations, expanding gas, within the matrix of

polymer, cell-forming gas, characteristic property, gaseous decomposition

product.

|11.Match thewordsin A with their synonymsin B

A
1) intensive
2) mixing
3) to make
4) use
5) to liberate
6) base on
7) article
8) to melt
9) to get
10) to treat
11) industrial
12) foam

a)
b)
c)
d)
e)
f)
g)
h)
)
J)
k)
D

B
product
vigorous
agitation
to process
froth
to obtain
commercial
to produce
to rely on
to fuse
to evolve

application



I V.Complete the following sentences using the words from the list below:

heat, to liberate, to afford, vigorous, carbon dioxide, to inject.

. Mechanical forming involves ... agitation of an emulsion or sus-

pension.

The method ... less control over density.

. Materials that change their physical state during foaming operation

... into liquid polymer formulations.

The cell forming gas can be produced by ....

5. Chemical blowing agents decompose under the influence of ....

Their most characteristic property is the temperature at which they

.. gas.

V.Trandate the following sentences into Russian. Define the types of the

subordinate clauses:

1

. Mechanical methods for production of foams are not widely used

now because they do not provide efficient control over density and

structure of the product.

. In physical foaming materials that change their physical state dur-

ing foaming operation are injected into liquid polymer before cur-

ing.

. When heat is applied gases evolve to form cells.

. Chemical blowing agents are inorganic or organic materials that

decompose under the influence of heat.

. The most characteristic property of chemical blowing agents is the

temperature at which they liberate gas.



VI.Read the text below to find out various foaming methods
TEXT 4A
FOAMING METHODS

Polymers may be foamed by mechanical, physical or chemical meth-
ods.

Mechanical foaming involves vigorous agitation of an emulsion, sus-
pension or solution of the resin to produce a froth that is then gelled, fused
and cured. This method is used for the production of rubber — latex — foam
but it i1s not widely used now because it affords less control over density
and structure than other methods.

In physical foaming materials that change their physical state during
foaming operations (e.g. compressed gases, volatile liquids or soluble sol-
1ds) are injected into liquid polymer formulations before curing. An exam-
ple is cellular polystyrene which is obtained by dissolving in the polymer
and under pressure normally gaseous agents such as methyl chloride and
propylene.

In chemical foaming the expanding gas is generated within the matrix
of the polymer. The cell-forming gas can be produced as a polymerization
by-product by carbon dioxide. Most fastest-growing chemical foaming
methods rely on heat-sensitive additives — chemical blowing agents as
sources of the expanding gas. Chemical blowing agents are inorganic or
organic materials that decompose under the influence of heat to give at
least one gaseous decomposition product. Their most characteristic prop-
erty 1s the temperature at which they liberate gas. The decomposition tem-
perature determines the usefulness of a foaming agent in a given plastic

material. The application of chemical blowing agents to processes using



conventional and plastic equipment is the main advantage of commercial

use of these materials.

Notes:

1. advantage — TPEUMYIIECTBO

2. cell-forming gas — ra3, o0pa3yromui suenku

3. most fastest growing methods — nauboisee OBICTPO pa3sBHUBAOIIMECS
METO/IbI

4. heat-sensitive additives — J100aBKH, YyBCTBHUTEJbHbIE K Ha-
rpeBy

VI1.Find answersto the following questionsin the text:
What methods may polymers be foamed by?
What does mechanical foaming involve?

What is this method used for?

What is done with materials in physical foaming?

A e

Is the expanding gas generated within the matrix of the polymer in

chemical foaming?

5

What do chemical foaming methods rely on?
7. What kind of materials are chemical blowing agents?
8. What is the most important characteristic property of chemical blow-
ing agents?
9. What determines the usefulness of the foaming agent in a given plas-
tic material?
10. What is the main advantage of the commercial use of the chemical

blowing agents?

VI11.Think and say about:



1. the main foaming methods
2. mechanical foaming
3. physical foaming

4. chemical foaming

| X.Read the text; try to get it asa whole.

TEXT 4B
FOAM MANUFACTURING TECHNIQUES

In recent years the polymer processing industry has become increas-
ingly interested in the production of extruded foams and injection-moulded
structural foams. This is because in many cases lower density can be
achieved which makes the technique economically attractive.

The processes of extrusion or injection moulding have much in com-
mon. In both cases hot plastic or liquid material is forced through an aper-
ture: in the case of extrusion the material emerges through a die which
gives it a desired shape, e.g. a tube or a rod. In the case of injection mould-
ing the material 1s forced into a cooled mould which gives it a desired
form. Similar apparatus 1s used to extrude or inject the material.

In injection moulding or extrusion it is known that the thermoplastic
mass must be mixed with stabilizers or lubricants. They are used in order
to exclude decomposition resulting from blockage of materials and concen-
tration of heat.

Production of expanded materials by extrusion is more difficult than
by moulding processes because pressure cannot be applied to the foam to

limit the expansion. The extruder die has to be equipped with complex



cooling systems so that the foam can be extruded at lower temperatures
than are normally used for the polymer. Handling the extrudate requires
control of the physical expansion taking place and of the cooling of the
foam which is an excellent thermal insulator. Consistent cooling needs a
cooling medium at a carefully controlled temperature and requires that the
foaming takes place smoothly with no “bumping”. Nucleating agents are
added 1in carefully controlled amounts and the polymer must be dried to a
low and consistent moisture content.

Chemical processes for extruding expanded materials are based on ei-
ther chemical or physical blowing agents. Chemical blowing agents are
commonly used to produce high-density foams. They function by decom-
posing at a critical temperature and releasing a gas, for example, nitrogen,
carbon monoxide or carbon dioxide. The bubbles thus initiated may be dis-
solved into a hot melt under high pressure and will grow when the pressure
1s reduced as the molten polymer flows through an extrusion die.

Physical blowing agents are gases such as nitrogen, n-pentane and
others. They are introduced either as a component of the polymer or under

pressure into the molten polymer in the barrel of the extruder.

X.Answer the following questions:
1. Why has the polymer processing industry become interested in the
production of extruded and injection-moulded foams?
2. What do extrusion and injection-moulding have in common?
3. What are stabilizers used for in these two processes?
4. Why is it more difficult to produce expanded materials by extrusion

than by moulding processes?



What does the extruder have to be equipped with in this case?

What are nucleating agents used for?

What are commercial processes for extruding expanded materials
based on?

What are chemical blowing agents used for?

In what way are physical blowing agents introduced into the poly-

mer?

XI.Find information concerning the following statementsin the text:

1y

2)

3)

4)
S)

the need in the production of extruded foams and injection-moulded
structural foams;

much in common between the process of extrusion and injection-
moulding;

the role of cooling in the process of extrusion;

types of agents commonly used for extruding expanded materials;

functions of these agents.
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