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BBEJIEHHE

[lepBasi 4yacTh yuyeOHHMKA COCTOMT W3 3-X TIJIaB WIH 2-X,
OOBCIMHEHHBIX CIMHOM TEMAaTHKOW U COJEPIKAIIMX: OCHOBHOMN
TEKCT, Ha3HaYCHUEM KOTOPOro SBJISETCS OOy4YeHHE YTEHUIO
TEXHUYECKOU JUTEPATypHI o CHEUATBHOCTSIM
MaIlIMHOCTPOUTEIBHBIX ~ BY30B, TEXHUYECKHE TEKCTBI  JIIs
O3HAaKOMHUTEIILHOTO YTEHHs, aKTUBU3AI[MH OOIECTBEHHON JIEKCHKH,
Pa3BUTHS HAaBBIKOB MPO(ECCHOHATHLHOTO OOYYCHHsI MO H3ydaeMou
TEMaTHKE, MUChbMEHHBIC M YCTHBIC YIPAXKHECHUS KOMMYHUKATHBHOM
HaTpPaBICHHOCTH.

JUis  CTYJICHTOB TEXHUYECKUX YHUBEPCUTETOB U  BY30B
MalIMHOCTPOUTENbHOrO mnpodwis. [lomeseH s CIENUATUCTOB,
KEJTaloIMX HAyYUThCS  Pa3NuuHbiM  (GopMmaM  OOIIEHUS Ha
AHTJIMICKOM si3bIKe. Y4eOHOe TMOocoO0Me — NpEJHAa3HAYCHO s
CTYyIEHTOB 2, 3 KypCOB BCEX CIEHHAIBHOCTEH WHCTUTYTA
MPOMBIIIUICHHOW WHXCHEPUU.

Hens yweOHOro mnocoOMs — HAY4YUTh CTYAEHTOB YHWTATh,
MEPEeBOJUThH TEKCTHI U BECTH Oeceqy 1o crienuanbHocTh. s paboTsl
HaJ[ S3BIKOBBIM MAaTEPHAJIOM HCIOIb3YOTCS OPUTHMHAIBHBIC TEKCThHI
U3 COBPEMEHHON aHIVIMMCKOM M aMEPUKAHCKOW JIMTEpaTyphl,
WCTIONIB3YIOTCS ayTEHTHYHBIE TEKCTBI, YTO TO3BOJSIET MOCTEIEHHO
TOTOBUTH  CTYJCHTOB K TIOHUMAHUIO TEXHUYECKUX TEKCTOB
B IOJIJIMHHHUKE,

TemaThka TEKCTOB OXBAaTHIBAE€T TAaKHE pa3feibl WHXKEHEPHH,
Kak TpaHCIIOPT M MaTepUalOBEIeHHE W TEXHOJOTHS HOBBIX
MaTepuajoB, TEXHOJOTUs O0pabOTKM MaTepHaliOB JIaBJICHUEM
U cepTU(UKALMS, METPOJIOTHS M CTaHAapTHU3AIHSL.
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Unit 1.

Technology of new materials

General Overview of Materials and their Structure

Exercise 1. Answer the questions:

Metal Sludge

Aluminium

/ Cast Iron

1. Which is a level of statistical rejection for industrial

materials?

2. How are substances being in the hard state classified?
3. What property of materials in a greater degree does depend

on a structure: physical or mechanical?

4. What do the physical depend on property of materials?

New words and expressions:

structure
sensitive
conductivity
density
impact

test

rate
specimen
average
arrangement
amount
€xcess
mobility

4

CTPYKTYypa
YyBCTBHUTEIBHBIN
MPOBOANMOCTE
MIOTHOCTh

yrap

HCTIBITAHNE
CKOpPOCTh
oOpa3sery
cpenHuii
pacroioKeHue
KOJTUYIECTBO
M30BITOK
MOJIBMYKHOCTH

KYPBUTBIM
ce3iMTan
OTKI3TIIITIK
THIFBI3/IBIK
COKKBI

Oaiikay, TeKcepy
KBUTIAMJIBIK
yaIri

opTara
opHaJacy peri
CaHbl
MOJIIIIEP/ICH THIC
KO3FaJIFBIIITHIK
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Exercise 2. Make up sentences using the following words
and word combinations:

Thermal conductivity, traditional physical properties, internal
structure.

Read the text and discuss it:
General Overview of Materials and their Structure

The properties of materials are sometimes referred to as
structure-sensitive, as compared to structure-insensitive properties.
In this case structure-incentive properties include the traditional
physical properties: electrical and thermal conductivity, specific heat,
density, and magnetic and optical properties. The structure-sensitive
properties include the tensile and yield strength, hardness, and
impact, creep, and fatigue resistance. It is recognized that some
sources maintain that hardness is not a true mechanical property,
because it varies somewhat with the characteristics of the indenter
and therefore is a technological test. It is well known that other
mechanical properties vary significantly with rate of loading,
temperature, geometry of notch in impact testing, and the size and
geometry of the test specimen. In that sense all mechanical test of
material properties are technological tests. Furthermore, since
reported test values of materials properties are statistical averages, a
commercial material frequently has a tolerance band of + 5 percent
or more deviation from a given published value.

In the solid state, materials can be classified as metals,
polymers, ceramics, and composites. Any particular material can be
described by its behavior when subjected to external conditions.
Thus, when it is loaded under known conditions of direction,
magnitude, rate, and environment, the resulting responses are called
mechanical properties. There are many possible complex
interrelationships among the internal structure of a material and its
service performance. Mechanical properties such as yield strength,
i.e., they depend upon the arrangement of the atoms in the crystal
lattice and on any imperfections in that arrangement, whereas the
physical properties are less structure-sensitive. These include
electrical, thermal, magnetic, and optical properties and do depend in

5
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part upon structure; for example, the resistivity of a metal increases
with the amount of cold work. Physical properties depend primarily
upon the relative excess or deficiency of the electrons that establish
structural bonds any upon their availability and mobility. Between
the conductors with high electron mobility and the insulators with no
free electrons, precise control of the atomic architecture has created
semiconductors that can have a planned modification of their
electron mobility. Similarly, advances in solid-state optics have led
to the development of the simulated emission of electromagnetic
energy in the microwave spectrum (masers) and in the visible
spectrum (lasers).

Exercise 3. Complete the following sentences:

1. It is well known that other .......... properties vary
significantly with ...of loading, temperature, geometry of ......... in
impact testing, and the size and geometry of the test specimen.

2. In the ...... state, materials can be classified as metals,
polymers, ......... and composites.

3. There are many possible complex .......... among the
internal structure of a material and its ........ performance.

4. Physical properties depend primarily upon the ............
excess or deficiency of the ....... that establish structural bonds and

upon their availability and mobility.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. The structure-sensitive properties include the tensile and
yield strength, hardness, and impact, creep, and fatigue resistance.

2. In that sense all mechanical tests of material properties are
technological tests.

3. In the solid state, materials can be classified as metals,
polymers, ceramics, and composites.

4. Mechanical properties such as yield strength, impact strength,
hardness, creep, and fatigue resistance are strongly structure-
sensitive, they depend upon the arrangement of the atoms in the
crystal lattice and on any imperfections in that arrangement, whereas
the physical properties are less structure-sensitive.

Exercise 5. Discuss this theme.
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Physical Properties of Materials
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Structure of materials. Atomic structure

Exercise 1. Answer the questions:

1. What groups of concepts can be distinguished at the study of
general structure of materials?
2. What properties of materials can be attributed to physical
properties?
3. How usually does determine the macroscopic parameters of

material?

4. What is determining microscopic properties of materials?

New words and expressions:

bonding
force

heat
impurities
matter
bulk

flaw
awareness

velocity
accelerator
light

CBSI3BIBAIOIHM
cuia

TEIIO

MpUMECH
MaTepual, BEIIECTBO
00bEMHBII
TpelrHa

3HaHHUE,
OCBEIOMJICHHOCTh
CKOpOCTh
YCKOPUTEIb

CBET, JICTKUU

0aliIaHBICTBIPYIIBI
KyII, KyaT

KBLTY

Kocranap

3aT

KOJIEMI1

ChI3aT

OiTiM, OLTIKTLTIK

KblIIAaMIbBIK
JKbUIAaMIaTKbIIIT
YKaAPBIK, JKESHLT
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Exercise 2. Make up sentences using the following words
and word combinations:

Atomic structure, electronic configuration, bonding forces, the
lattice structure.

Read the text and discuss it:

Physical Properties of Materials

In studying the general structure of materials, one may consider
three groupings: first, atomic structure, electronic configuration,
bonding forces, and the arrangement of the aggregations of atoms;
second, the physical aspect of materials, including properties such as
electrical and thermal conductivity, specific heat, and magnetism;
and third, their macroscopic properties, such as their mechanical
behavior under load, which can be explained in terms of impurities
and imperfections in the lattice structure and the procedures used to
modify that behavior.

In the selection of materials for industrial applications, many
engineers normally refer to their average macroscopic properties, as
determined by engineering tests, and are seldom concerned with
microscopic considerations.

Others, because of their specialty of the nature of their
positions, have to deal with microscopic properties.

The average properties of materials are those involving matter
in bulk with its flaws, variations in composition, and variations in
density that are caused by manufacturing fluctuations. Microscopic
properties pertain to atoms, molecules, and their interactions.
These aspects of materials are studied for their direct applicability to
industrial problems and also so that possible properties in the
development of new materials can be estimated.

In order not to become confused by apparently contradictory
concepts when dealing with the relationships between the
microscopic aspects of matter and the average properties of
materials, it is wise to consider the principles that account for the
nature of matter at the different levels of our awareness. These levels
are the commonplace, the extremely large. The commonplace level
deals with the average properties already mentioned, and the
principles involved are those set forth by classical physics. The realm

8
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of the extremely small is largely explained by means of quantum
mechanics, whereas that of the extremely large is dealt with by
relativity.

Relativity is concerned with very large masses, such as planets
or stars, and large velocities that may approach the velocity of light.
It is also applicable to smaller masses, ranging down to subatomic
particles, when they move at high velocities. Relativity has a definite
place in the tool boxes of nuclear engineers and electrical engineers
who deal with accelerators. For production engineers, relativity is of
only academic interest and is mentioned here for the sake of
completeness

Exercise 3. Complete the following sentences from the text:

1. The average properties of materials are those ........ in bulk
with its flaws, variations in composition, and ....... in density that
are caused by manufacturing fluctuations.

2. In the selection of materials for industrial ......... , many
engineers normally refer to their average ....... properties, as
determined by engineering tests, and are seldom concerned with
microscopic considerations.

3. These levels are the ......... , the extremely large.

4. The realm of the extremely small is largely explained by
means of .......... mechanics, whereas that of the extremely large is
dealt with by ............

Exercise 4. Translate the sentences into Kazakh or Russian:

1. The average properties of materials are those involving
matter in bulk with its flaws, variations in composition, and
variations in density that are caused by manufacturing fluctuations.

2. Microscopic properties pertain to atoms, molecules, and their
interactions.

3. These aspects of materials are studied for their direct
applicability to industrial problems and also so that possible
properties in the development of new materials can be estimated.

4. In order not to become confused by apparently contradictory
concepts when dealing with the relationships between the
microscopic aspects of matter and the average properties of
materials, it is wise to consider the principles that account for the
nature of matter at the different levels of our awareness.

9
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Exercise 5. Discuss this theme.

Mechanical Properties of Materials

Sheet & Plate Extruded & Drawn Tube

a“és

Transverse

Short

Transverse b

Transverse

Long Transwerse Long Transverse Long Transverse

Rolled & Extruded Rod & Thin Shapes

—-1 Short
Transverse

Long Transverse
Short
Transverse

Transverse

Extruded Thin & Complex Shapes

Crossed hatched areas are transverse. Other areas same as indicated above

Exercise 1. Answer the questions:

1. What sources is it possible to get one or other descriptions of

materials from?

2. Are certificate properties of materials absolute or relative,
why?

3. How does get a wire?

4. What is malleability?

10
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New words and expressions:
magnitude BEIMYNHA KeJieM
environment BHEIIIHHUE YCIIOBHS KOpIlaraH opTa
JKar1albl
handbook CIPaBOYHUK AHBIKTaAMAaJbIK
supplier MTOCTaBIIUK a0 IBIKTAYIIIBI
subfreezing HUXe TOYKH TOHA3Y HIeriHeH
3aMep3aHus TOMECH
hammering KOBKa OaKpITY
wire MPOBOJIOKA, TIPOBOJ]  ©TKI3TIIIL,ChIM
brittleness XpYIKOCTh HO3IKTIK
cast iron YyTYH HIOMBIH
malleability KOBKOCTD, OaIKBIFBIIITEIK,
MJIACTUYHOCTh MKEeMJIUTIK
resistant CTOHKUH TO3IMIl
shape ¢dhopma KaJIBIII
bent W30THYTHIN, THYTBIl ~ HMIITEH

Exercise 2. Make up sentences using the following words
and word combinations:

Mechanical properties,
of metals.

standard procedure, characteristic

Read the text and discuss it:

Mechanical Properties of Materials

Designers and engineers are usually more interested in the
behavior of materials under load or when in a magnetic field than in
why they behave as they do. Yet the better one understands the
nature of materials and the reasons for their physical and mechanical
properties the more quickly and wisely will he/she be able to choose
the proper material for a given design. Generally, a material property
is the measured magnitude of its response to a standard test
performed according to a standard procedure in a given environment,

11
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In engineering materials the loads are mechanical or physical in
nature and the properties are recorded in handbooks or, for new
materials, are made available by the supplier. Frequently such
information is tabulated for room-temperature conditions only, so
when the actual service conditions are at subfreezing or elevated
temperatures, more information is needed.

All materials have properties that designers must use to their
best advantage. The following terms describe these properties:

Ductility is softness present in some materials, such as copper
and aluminum that permits them to be formed by stretching
(drawing) or hammered without breaking. Wire is made of ductile
materials that can be drawn through a die.

Brittleness is a characteristic of metals that will not stretch
without breaking, such as cast irons and hardened steels.

Malleability is the ability of a metal to be rolled or hammered
without breaking.

Hardness is the ability of a metal to resist being dented when it
receives a blow.

Toughness is property of being resistant to cracking and braking
while remaining malleable.

Elasticity is the ability of a metal to return to its original shape
after being bent or stretched.

Exercise 3. Complete the following sentences from the text:

1. Material property is the measured ...... of its response to a
standard test performed according to a standard procedure
inagiven .........

2. In engineering materials the loads are mechanical or physical
in nature and the properties are recorded in ....... or, for new
materials, are made available by the .......

3. Frequently such information is tabulated for room-
temperature conditions only, so when the actual service conditions

areat ....... () temperatures, more information are needed.
4. ... is made of ductile materials that can be drawn
througha ........

12
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Designers and engineers are usually more interested in the
behavior of materials under load or when in a magnetic field than in
why they behave as they do.

2. Yet the better one understands the nature of materials and the
reasons for their physical and mechanical properties the more
quickly and wisely will he/she be able to choose the proper material
for a given design.

3. Generally, a material property is the measured magnitude of
its response to a standard test performed according to a standard
procedure in a given environment

4. In engineering materials the loads are mechanical or physical
in nature and the properties are recorded in handbooks or, for new
materials, are made available by the supplier.

Exercise 5. Discuss this theme.

Application of Concepts from Quantum Mechanics

100

Exercise 1. Answer the questions:

1. What does the study of behavior of molecular particles help
to understand from the point of view of quantum mechanics?
2. Which are two basic concepts is the basis of quantum
mechanics?

3. Which are bases of pumping of energy?

4. How is a spontaneous radiation?

13
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New words and expressions:

phenomenon SIBJIEHUE KyOBLIBIC
scope JMana3oH, 00beM KeJieM
forbidden 3arperieHHbIIH HIEKTey KOWBUIFaH
permissible pa3peIIeHHbINA pYKCaT eTUIreH
empty MyCTOM 0oc
neighbouring COCEIHUN Kepliijec
initial HavaJIbHBIN OacTamnKel
entirely MOJIHOCTBIO TOJILIFBIMECH
recall BO3BpAaT KalTapbiM
equal paBHBII TeHOEe-TeH
vicinity OJIM30CTh YKAKBIHIBIK

Exercise 2. Make up sentences using the following words
and word combinations:

Production-design engineer, spontaneous tendency, existence of
transistor.

Read the text and discuss it:

Application of Concepts from Quantum Mechanics

Quantum mechanics, once restricted to the academic halls, has
now become a bread-and-butter topic. It generally deals with
particles of atomic or subatomic sizes. But from the understanding of
the behavior of these particles comes a better understanding of such
phenomena as thermal conductivity, heat capacity, -electric
conductivity and the very existence of transistors and thermostats.

Quantum mechanics is a complex subject, largely outside the
scope of this text, yet a brief mention of two of its most important
concepts may aid the production-design engineer in the study of the
basic characteristics of materials. One of these is Planck’s quantum
hypothesis, later extended by Einstein and others. The other is
Pauli’s exclusion principle.

The quantum hypothesis postulates that the bound energy state
of particles of very small size cannot be represented by a continuous
function but is discrete in nature. Thus, between any two permissible

14
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energy states of a bound particle there exist a region of states that are
forbidden.

Each of the electrons of any atom has a particular energy level
E.,E,,E;, etc. For an electron to go from one energy state to a higher
one, it must receive sufficient energy to jump through the forbidden-
energy regions. Thus if an electron at energy level E; is to go to the

higher-energy level E;, it must receive an energy AE,.

All matter has a spontaneous tendency to be in the lowest
possible energy state. Consequently, the electrons of any atom fill the
lowest permissible energy levels and are only excited to upper empty
levels when they are given energy by means of interaction with
electromagnetic radiation, particle bombardment, or an electric field,
or by thermal excitation (collision with neighbouring atoms brought
about be increased amplitude of atomic vibration caused by an
increase in temperature).

Thus, if an electron is dislodged from its initial energy level, it
can only go to a higher unoccupied level or entirely out of the atom.
It may be recalled that the number of electrons in any atom is equal
to the number of protons in the nucleus. If for any reson an atom is
stripped of some or all of its electrons, free electrons in the vicinity
of the ion will rapidly fall into the empty energy levels, emitting their
excess energy in the form of radiation. Many of physical properties
of materials are understud through this behavior of electrons.

Exercise 3. Complete the following sentences from the text:

1. Generally deals with particles of .....or .............

2. But from the understanding of the behavior of these particles
comes a better understanding of such ........ as thermal conductivity,
heat capacity, electric conductivity and the very existence of ..... and

3. If an electron is dislodged fromits ......... energy level, it
can only go to a higher unoccupied level or ....... out of the atom.

4. Itmaybe........ that the number of electrons in any atom is
equal to the number of ...... in the nucleus.

15



C. K. bepxumbaesa, 3. []. Typoanuesa, 3. K. Anunbaesa

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Quantum mechanics, once restricted to the academic halls,
has now become a bread-and-butter topic. It generally deals with
particles of atomic or subatomic sizes.

2. But from the understanding of the behavior of these particles
comes a better understanding of such phenomena as thermal
conductivity, heat capacity, electric conductivity and the very
existence of transistors and thermistors.

3. Quantum mechanics is a complex subject, largely outside the
scope of this text, yet a brief mention of two of its most important
concepts may aid the production-design engineer in the study of the
basic characteristics of materials.

4. One of these is Planck’s quantum hypothesis, later extended
by Einstein and others. The other is Pauli’s exclusion principle.

Exercise 5. Discuss this theme.

Impact Properties

che
=,0 -
1.8 |
1.6 |-

1,4 |

1.2 |
1.0

Bending
0O a.2 0.4 0.6 o0.e 1.0 1.2 +,/a

Fig. 5.1. K as a function of r/d:
r — fillet radius; d — wall thickness

Exercise 1. Answer the questions:

1. How does behavior of alloys depend at the shock loading
from a temperature?

2. How does behave the low-carbon became at subzero

temperatures?
3. Which are terms of realization of test on shock durability?
4. What does the result of such dough depend on substantially?

16
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New words and expressions:
failure OTKa3, pa3pylieHue  Oy3bUTy
compressive COKUMAIOIIHI KBICBIM/IayILIbI
sharp OCTpBIH OTKIp
triaxial 00bEMHBIH, YIIAEeHT eri
TPEXMEPHBIN
stress HampsHKeHue KBICBIM
flow TEUYCHUE arbpIC
flake XJIOIIBSI, BOJIOKHO TaJIIIEBIK
thickness TOJIIIIMHA KaJIBIHJIBIK
vintage pasznus KyHbLTY
denoted 0003HaUCHHBIH OenrieHrexH
torsion Kpy4eHue Oypaiy

Exercise 2. Make up sentences using the following words
and word combinations:

Low-carbon steels, calibrated hammer, flake graphite,
second phases.

Read the text and discuss it:

Impact Properties

In some designs, dynamic forces are likely to cause failure.
For example an alloy may be hard and have high compressive
strength and yet be unable to withstand a sharp blow. In particular,
low-carbon steels are susceptible to brittle failure at certain
temperatures. Most impact test use a calibrated hammer to strike a
notched or unnotched test specimen. In the former, the test result is
strongly dependent on the base of the notch, where there is a large
concentration of triaxial stresses that produce a fracture with little
plastic flow. The impact test is particularly sensitive to internal stress
producers such as inclusions, flake graphite, second phases, and
internal cracks.
The result from an impact test are not easily expressed in terms
of design requirements because it is not possible to determine the
17
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triaxial stress conditions at the notch. There also seems to be no
general agreement of the interpretation or significance of the result.
Nonetheless the impact test has proved especially useful in defining
the temperature at which steel changes from brittle
to ductile behavior.

Low-carbon steels are particularly susceptible to brittle failure
in a cold environment such as the North Atlantic. There were cases
of Liberty ships of World War II vintage splitting in two as a result
of brittle behavior when travelling in heavy seas during the winter.

In a particular design having a notch or any abrupt change in
cross section, the maximum stress occurs at this location and may
exceed the stress computed by typical formulas based upon
simplified assumptions in connection with stress distribution.
The ratio of this maximum stress to the nominal stress is known as a
stress concentration factor, usually denoted by
K. Stress concentration factors may be determined experimentally or
by calculations based on the theory of elasticity. Figure 5.1 illustrates
stress concentration factors K for fillets of various radius divided by
the thickness of casting subjected to torsion, tension,
and bending stresses.

Exercise 3. Complete the following sentences from the text:

1. In some designs, dynamic forces are likely to cause ........

2. For example an alloy may be hard and have high
compressive strength and yet be unableto .....a.......

3. In particular, low-carbon steels are ..... to ...... failure at
certain temperatures.

4. Most impact test use a calibrated hammer to strike a notched

or unnotched test ....... In the former, the test result is strongly
dependent on the base of the notch, where there is a large
concentration of ....... that produce a fracture with little plastic flow.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. The result from an impact test are not easily expressed in
terms of design requirements because it is not possible to determine
the triaxial stress conditions at the notch.

2. There also seems to be no general agreement of the
interpretation or significance of the result.

3. Nonetheless the impact test has proved especially useful in
defining the temperature at which steel changes from brittle to
ductile behavior.

4. Low-carbon steels are particularly susceptible to brittle
failure in a cold environment such as the North Atlantic.

Exercise 5. Discuss this theme.

Faticue Properties and Endurance Limit
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Exercise 1. Answer the questions:

1. What description is a suitable criterion for planning of wares
working at static loads?

2. How does name loading at that tenure of employment of steel
detail can be considered practically endless?

3. What is condition the large rejections of data on tests on a
tiredness as compared to tests on tension?

4. Does the presence of recesses have influence in a detail on
the limit of endurance, which character of this dependence is?
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New words and expressions:

fatigue strength BBIHOCJIHBOCTh TO3IMJILTIK
repeated MTOBTOPHBIH KaliTa yKacaJbIHFaH
extended YIITyOJICHHBIH, KCHEHTUIreH,
pacuIMpeHHbIH TepeHIeTIITeH
curve KpHBas KHCBIK
infinite OeckoHeuHast asKTaJIMaUThIH,
MOHTLIIK

exposure time

BpeMsl IEUCTBUS

opeker Mep3imi

polished MOJTMPOBAHHBIN TericTeirexH

treatment 00paboTka OHJICY

add CKJIaJIbIBATh, KOCY
N00aBIATH

invaluable OecIeHHBIH Oara xermnec

comparing CpaBHEHHE CaIBICTBIPY

Exercise 2. Make up sentences using the following words
and word combinations:

Fatigue strength, scaly surfaces, residual compressive,
standard types.

Read the text and discuss it:
Fatigue Properties and Endurance Limit

Although yield strength is a suitable criterion for designing
components that are to be subjected to static loads, for cyclic loading
the behavior of a material must be evaluated under dynamic
conditions. The fatigue strength or endurance limit of a material
should be used for the design or parts subjected to repeated
alternating stresses over an extended period of time. As would be
expected, the strength of material under cyclic loading is
considerably less than it would be under a static load (Fig. 6.1.).
The plot of stress as a function of the number of cycles to failure is
commonly called an S-N curve. It is interesting to note that for
specimens of SAE* 1047 steel there is a stress called the endurance
of fatigue limit below which the material has an infinite life
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(>10° cycles), i.e., the steel would not fail regardless of exposure
time . In contrast, the 2014-T6 aluminum alloy has no
limiting stress value.

Fatigue dates are inherently more variable than tensile test data.
In part the scatter is caused by variation in surface finish and
environment. Polished specimens of the same material give
significantly better life than machined or scaly surfaces. Since most
fatigue failures initiate at surface notches, fatigue behavior and notch
sensitivity are closely related. Thus mechanical or other treatments
that improve the integrity of the surface, or add residual compressive
stresses to it, improve the endurance limit of the specimen.

Overstressing above the fatigue limit for cycles fewer than
necessary to produce failure at that stress reduces the fatigue limit.
Also, under stressing below the fatigue limit may increase the fatigue
limit. Thus, cold working and shot peening usually improve
fatigue properties.

Several standard types of fatigue-testing machines are
commercially available. The results of extensive fatigue-life testing
programs are now available in the form of S-N curves that are
invaluable for comparing the performance of a material that is
expected to be subjected to dynamic loads.

Exercise 3. Complete the following sentences from the text:

1. The fatigue strength or ...... of a material should be used for
the design or parts subjected to repeated alternating stresses
over an ........ period of time.

2. As would be expected, the ........... of material
under ........... loading is considerably less than it would be under
a static load.

3. The ..... of stress as a function of the number of
cyclesto ......... is commonly called an S-N curve.

4. It is interesting to note that for ......... of SAE* 1047 steel

there is a stress called the endurance of fatigue limit below which the
material has an infinite life (>10° cycles), i.e., the steel would
not ........... of exposure time.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Fatigue date are inherently more variable than tensile test
data. In part the scatter is caused by variation in surface finish and
environment.

2. Polished specimens of the same material give significantly
better life than machined or scaly surfaces.

3. Since most fatigue failures initiate at surface notches, fatigue
behavior and notch sensitivity are closely related.

4. Thus mechanical or other treatments that improve the
integrity of the surface, or add residual compressive stresses to it ,
improve the endurance limit of the specimen.

Exercise 5. Discuss this theme.

Creep. Stress Rupture and Strain Hardening
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Exercise 1. Answer the questions:

1. What temperature does a creep show up at under the action of
quiescent load?

2. What standard is used in tests on a creep?

3. Which is a level of loading in the test of creep of grey cast-
iron?

4. What is working temperature range for aluminum alloys?
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New words and expressions:
melting point TOYKA TUTABJICHUS epy HYKTeCi, Mexeci
clongate pacCTIATuBaThC CO3BLLY
interplay B3anMOJICHCTBUE opekerTecy
gray iron CepBIi YyryH CYp IIOWBIH
stainless HEepIKaBEIOIIHHA TOT OacmaThIH
reinforced apMHMPOBAHHBIM, HIBIHAAJIFaH
YCUJIEHHBIN
vastmajority TOJIABJISIOIICE 0aChIM KOIIIILIIr
OOJIBIITHCTBO
tremendous OTPOMHBIH YJIKEH
stacking HaKaIJIMBAIOIIANACS KUHAKTAJFaH
twinning JBOWHHUKOBaHUE KocapjaHy
severely CHJIBHO KATThI
twisted WCKa)KEHHBIH, OypManaHfraH
CKpPYYEHHBIN

Exercise 2. Make up sentences using the following words
and word combinations:

To elongate continuously, face-centered cubic crystallographic
structures, particular alloy steels.

Read the text and discuss it:

Creep. Stress Rupture and Strain Hardening

As metals are exposed to temperatures within 40 percent of
their absolute melting point, they begin to elongate continuously at
low constant load (stresses beyond the proportional limit). A typical
creep curve is a plot of the elongation against time of a wires
subjected to a tensile load at a given temperature. Creep is explained
in terms of the interplay between range from 20,000 Ib/in.” or more
for particular alloy steels.

The usage range of temperature for steel ranges from — 460°F
to almost 2000°F for specific stainless steels. Aluminum alloys can
withstand temperatures from 300 to 500°F, and some titanium-
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reinforced polymers are useful up to 400 to 900°F, but the vast
majority are good only to 200°F. Hardness is the most difficult
property to use for making valid comparisons, because the
deformation of plastics and elastomers under an indentor is different
from that of metals. As a group, polymers are far softer than metals.
Ferrous and nickel-base alloys range from 100 to 600 Brn, which is a
tremendous range of values.

The strain-hardening behavior of a metal depends on its lattice
structure. In face-centered cubic crystallographic structures, the rate
of strain-hardening is affected by the stacking fault energy through
its influence on mechanical properties. Copper, nickel and austenitic
stainless steel strain-harden more rapidly than aluminum. Hexagonal
close-packed metals are subject to twinning and strain-harden
at a much higher rate than do other metals because there is only one
plane of easy glide available in the close-packed hexagonal structure.
Strain-hardening is also affected by grain size, impurity atoms, and
the presence of a second phase. The strain-hardening rate increases
with the complexity of the structure of the alloy.

Severely strained metal may have elongated grains with
distorted and twisted lattices and a strong anisotropy that can be used
by an astute designer if he takes advantage of directional strength in
his design. On the other hand, because of the increased strength and
hardness brought about by strain-hardening, the number of reduction
in a forming sequence will be limited before annealing is required.

Exercise 3. Complete the following sentences from the text:

1. The usage range of temperature for steel ranges from ..... to
almost 2000°F for specific stainless steels.

2. Aluminum alloys can withstand temperatures from 300to

500°F, and some titanium-reinforced ....... are useful up to 400 to
900°F, but the vast ........ are good only to 200°F.

3. ........ is the most difficult property to use for making valid
comparisons, because the deformation of plastics and elastomers
under an........... is different from that of metals.

4. As a group, ......... are far softer than metals. ........... and

nickel-base alloys range from 100 to 600 Brn, which is a tremendous
range of values.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Hardness is the most difficult property to use for making
valid comparisons, because the deformation of plastics and
elastomers under an indentor is different from that of metals.

2. As a group, polymers are far softer than metals.

3. Ferrous and nickel-base alloys range from 100 to 600 Brn,
which is a tremendous range of values.

4. The strain-hardening behavior of a metal depends on its
lattice structure.

Exercise 5. Discuss this theme.

Relative cost of engineering materials

10 L

qF 5 = -

E i
— ? - * ¥
i
E B Cu-nased alloys
_:.\, 5 '@' Tramed Fa-Mra-Si-based sleals
£ al - Thermo-machanics! freatmard
i Fe-ddn-Si-basad shasls
@ al

ol . Salution procassad Fae-hin-Si-basad stasls

1

o 1 1 1 i i i LK 1

1 2 A 4 L] [ ¥ 3 & 45 S ob
Redative oost per kilograsn

Exercise 1. Answer the questions:

1. What specialist does carry out the primary choice of material
for the production of one or another detail?

2. What is condition neglect of designer and preference of
functional design the choice of material?

3. What property of material taken into account at planning first
of all?

4. What additional requirements in regard to the choice of
material can be produced by end user?
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New words and expressions:

selection BEIOOD TaHaay

lack HEJIOCTATOK, Mpode OJIKBLIBIK

prope HaJUIeKaIun THEeCUTI

deadline CpOK Mep3iM

enduser KOHEYHBIN MOTPeOUTENh COHFBI TYTHIHYIIIBI
assignment npennucaHue, 3aaaqa TarChIPBIC
demand crpoc CYpaHbIC
production capacity pPOU3BOAUTEIBHOCTD OHIM/ILTIK
severely CHUJIbHO, 3HAYUTEIILHO KATThl, MaFbIHAJIbI
comparison CpaBHEHHE CaJIBICTBIPY
challenged KOHKYpUPOBaTh Oacexernecy

Exercise 2. Make up sentences using the following words
and word combinations:

Functional design, particular material, design engineers,
production engineers.

Read the text and discuss it:
Relative cost of engineering materials

The design engineer is responsible for the initial specification of
an in material, yet in many cases he spends little time checking
alternatives. Many designers feel that their obligation ends with the
functional design, so they tend to minimize the importance of
material selection. The reasons are many, but two are likely to be
(1) lack of proper education in their engineering courses and
(2) inadequate time because of the need to meet a deadline.

In over 90 percent of all designs a material is selected primarily
on the basis of yield strength and ability to fill space at the lowest
cost. In some cases, other criteria, depending primarily on physical
properties such as electrical conductivity or chemical properties such
as corrosion resistance, are dictated by the end-use of the design and
form the basis for the material specification
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It is the designer’s responsibility to match the functional and
esthetic requirements of his design with the behavior of particular
material so that the total cost after manufacture is minimized. In
large organization, this undertaking is team effort in which design
engineers, production engineers, and materials specialists all play
important role. In small company, the designer may handle
the entire assignment.

The costs of engineering materials are in a constant state of
flux. Three components may be recognized: first, the general price
changes that follow the ebb and flow of the national economy;
second, the supply-and-demand effect on the price of some metals,
specifically copper and nickel ; and finally, the effect of rising
production capacity and strong competition, as found in the polymer
industry since the 1950s. In general the polymers have dropped in
price in the past decade, whereas the cost of all metals but aluminum
has increased. Inflation had led increasing prices.

Materials cannot be compared on the basis of cost alone
because they have widely varying densities and strengths. If the cost
per pound is converted to cost per unit volume, a more meaningful
comparison can be made. When the same materials are compared on
the basis of cost per unit strength per unit volume it is evident that
not only do most materials become strongly competitive, but that in
the future, if stronger polymers are created, the 4000-year dominance
of metals may be severely challenged.

Exercise 3. Complete the following sentences from the text:

1. It is the designer’s responsibility to ..... the functional and
......... of his design with the behavior of particular material so that
the total cost after manufacture is minimized.

2. In large organization, this undertaking is team effort in which
design engineers, ...... ,and ......... all play important role.

3. The costs of engineering materials are in a constant state of

4. In small company, the designer may handle the ...............
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. The costs of engineering materials are in a constant
state of flux.

2. Three components may be recognized: first, the general price
changes that follow the ebb and flow of the national economys;
second, the supply-and-demand effect on the price of some metals,
specifically copper and nickel ; and finally, the effect of rising
production capacity and strong competition, as found in the polymer
industry since the 1950s.

3. In general the polymers have dropped in price in the past
decade, whereas the cost of all metals but aluminum has increased.

4. Inflation had led increasing prices.

Exercise 5. Discuss this theme.

Enhancement of the properties of materials

Exercise 1. Answer the questions:

1. What processes do the mechanical get better by means of
property of metals?

2. Does influence thermo mechanical treatment on the change
of structure and form of material?

3. What types of metals is it expedient to expose to heat
treatment?

4. How does change limit of fluidity in the process of flowage
at temperatures below than temperature recrystallization?
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New words and expressions:

heat treatment ~ TepmooOpaboTka KBUTYMEH OHJCY

enhance IIOBBIIIAT, TO3IMILIITIH
YCUIINBATh apTTHIPY

solidstate TBEPJ0€ COCTOSIHHE KaTThl KYHi

alter W3MEHSITh, HICKaKaTh  ©3TepTy

strain nedopmanmst @3repicke yIsipay

equation ypaBHEHUH TEHJIIKTep

denned YEIUHECHHBIN, JKEKe, OKIIayTaHFaH
OTJEJIbHBIN

interference roMexa, BIUsSHUE Kezepri

woven BHUTOM HipiiareH

resin cMmona IabIp

nonferrous LIBETHOM (MeTa) TYCTi METaJJLI

Exercise 2. Make up sentences using the following words
and word combinations:

Heat treatment, enhancement of properties, thermo mechanical
treatments.

Read the text and discuss it:

Enhancement of the properties of materials

Heat treatment is commonly used to enhance the mechanical
properties of materials in the solid state. Although the process is
usually thermal and modifies only the structure, there are thermo
mechanical treatments that also alter both the structure and shape,
and thermo chemical treatments that may modify both the structure
and the surface chemistry. All three of these processes for the
enhancement of properties can be classified as heat treating. Many
alloys are heat-treated, the more important being ferrous and
aluminum alloys. The mechanical properties of metallic materials
can be increased by strain-hardening.

When a metallic alloy is plastically deformed, its yield strength
increases with increase in strain as long as the recrystallization
temperature is not exceeded. Thus, controlled amounts of cold
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working may be used t increase the mechanical properties of
a metallic material. The true stress — true strain curves show that on a
log-log plot, the strain-hardening equation is indeed a straight line
and its slope is denned as the coefficient of strain- hardening.
Through the strain — hardening equation, an engineer can predict the
improvement in properties that a given operation will impart
to a material.

In polycrystalline alloys, the mutual interference of adjacent
grains causes slip to occur on many intersecting slip planes with
accompanying strain-hardening. This progressive strengthening with
increasing deformation stems from the interaction of dislocations on
intersecting slip planes.

The ultimate tensile strength of metals far exceeds that of
polymers - by a factor of 25 for unreinforced materials and a factor
of 8 for the woven glass-reinforced resins. In the case of the modulus
of elasticity, the best thermosets are below the lowest nonferrous
materials.

Exercise 3. Complete the following sentences from the text:

1. Heat treatment is commonly used to enhance the ....... of
materials in the solid state.

2. Although the process is usually thermal and modifies only
the structure, there are .... treatments that also alter both the structure
and shape, and thermo chemical treatments that may modify both
the structure and the ... chemistry.

3. All three of these processes for the ...... of properties can be
classified as heat treating.

4. Many alloys are heat-treated, the more important being
ferrous and ..... alloys.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. When a metallic alloy is plastically deformed, its yield
strength increases with increase in strain as long as the
recrystallization temperature is not exceeded.

2. Thus, controlled amounts of cold working may be used t
increase the mechanical properties of a metallic material .
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plot,

3. The true stress — true strain curves show that on a log-log
the strain-hardening equation is indeed a straight line and its

slope is denned as the coefficient of strain- hardening.

4. Through the strain — hardening equation, an engineer can

predict the improvement in properties that a given operation will
impart to a material.

Internal
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Exercise 5. Discuss this theme.

Recovery and Recrystallization
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Exercise 1. Answer the questions:

1. That does take place in a spatial grate in the process of cold
treatment of material?

2. What defects of spatial form do arise up in large details after
heat treatment?

3. What is characterized the process of renewal?

4. What operation does diminish remaining tension
considerably?
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New words and expressions:

recovery BOCCTaHOBJICHHE KaiTa KaJlbHA KeITIpy
built up HapalyBaTh ecipy

washer maioa 11ai0a, THIFBIPHIK
punching ITAaMITOBKA KaJIBITITaMa, KaJIBIITay
flattening MpaBKa Ty3ery

appreciable 3aMETHBIH epeKie

residual OCTATOYHBIH KaJIFaH, KaJIbIK
springback Npy>KUHEHNE cepinmenik, Oyama CbiM
solid TBEPbIi KaTThl

solution pacTBop epiTiHmi

matrix MaTpuia, popma KaJIBITI

Exercise 2. Make up sentences using the following words
and word combinations:

Lattice structure of the alloy, flattening warp, drawing
operation.

Read the text and discuss it:
Recovery and Recrystallization

Recovery. During a cold working process most of the energy
used is dissipated as heat but a small percentage is stored within the
distorted lattice structure of the alloy. That energy is the
thermodynamic driving force that tends to return the metal to its
original state provided there is sufficient thermal energy to enable the
reactions to occur. Cold forming is done above the yield point in the
work-hardening range, so internal stresses can be built up easily.
Evidence of this is the springbackas the work leaves the forming
operation and the warpagein any subsequent heat treatment.
Even a simple washer might, by virtue of the internal stresses
resulting from punching and them flattening warp severely
during heat treating.

Recovery is a gradual change in the mechanical properties of an
alloy, i.e., loss in brittleness, or marked increase in toughness
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brought about by controlling the heat-treating times and temperatures
so that there are no appreciable changes in the microstructure.
However, recovery does significantly reduce the residual stresses
within the distorted lattice structure.

When doubt exists as to whether internal stresses will cause war
page, a piece can be checked by heating it to about 1100 deg. F and
then letting it cool. If there are internal stresses, the piece is likely to
deform. Pieces that will warp severely while being heated have been
seen, yet the heat-treated was expected to put them through and bring
them out than they were in the first place.

Recrystallizition. All the properties of a cold-worked metal are
affected to some degree by a yield behavior heat treatment, but the
yield strength and ductility can only be restored by recrystallization.
This may be defined as the nucleation and growth of strain-free
grains out of the matrix of cold-worked metal. In general the
properties of the recrystallized alloy are those of the metal before the
cold-working operation. This is of commercial importance because if
an alloy has become work-hardened in a drawing operation, it can be
recrystallized and the drawing operation can be continued.
Nucleation is encouraged by a highly cold-worked initial structure
and a high annealing temperature. The presence of alloying elements
in solid solution decreases the rate of nucleation.

Exercise 3. Complete the following sentences from the text:

1. That energy is the ...... driving force that tends to return the
metal to its original state provided there is sufficient thermal energy
to enable the reactions to occur.

2. Cold forming is done above the ........ in the work-
hardening range, so .......... stresses can be built up easily.

3. Evidence of this is the ......... as the work leaves the forming
operation, and the war page in any subsequent ............ treatment.

4. Recovery is a gradual change in the mechanical properties of
an alloy, i.e., loss in ............ , or marked increase in toughness
brought about by controlling the heat-treating times and temperatures
so that there are no appreciable changes in the ........... .
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Recovery is a gradual change in the mechanical properties of
an alloy, i.e., loss in brittleness, or marked increase in toughness
brought about by controlling the heat-treating times and temperatures
so that there are no appreciable changes in the microstructure.

2. However, recovery does significantly reduce the residual
stresses within the distorted lattice structure.

3. When doubt exists as to whether internal stresses will cause
warpage, a piece can be checked by heating it to about 1100 deg.
F and then letting it cool. If there are internal stresses, the piece is
likely to deform.

4. Pieces that will warp severely while being heated have been
seen, yet the heat-treater was expected to put them through and
bring them out than they were in the first place.

Exercise 5. Discuss this theme.

Solid-state Reactions that Improve Mechanical Properties

Exercise 1. Answer the questions:

1. Does exist reactions of the hard state, a step-up mechanical
properties without a flowage?

2. Are there limitations for such reactions and which character
of these limitations is?

3. How always does the diagram of the equilibrium state with
power favourable reactions result in work-hardening ?

4. What change does diffusion of metal result in an alloy?
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New words and expressions:
alloy hardening JIETUPOBaHUE KOCBHIHIbUIaHFaH
augment YBEIUYUBATh YIIKSUTY
decomposition pasioxeHne BIIIBIPATY
nonequilibrium HEYPaBHOBEIIEHHOCTh  TYPAKCHI3IbIK
occurrence pacmpocTpaHeHue, Tapaiybl
MOJIOKEHUE
prerequisite MPEOChLIKA QJIFbIIIAPT
slope HaKJIOH KeJsoey
overall MOJIHBIN, OOIIHi OPTaK, TOJIBIK
particle YacTuIa Oeuiex
inherent MPUCYIINH, TOH, a’KbIpaMac
HEOThEMJIEMBII Oeutik
chromium XpoM XpOM ,TeXHUKaJla
KOJITaHATBIH

KaTThbl 5JICMCHT

Exercise 2. Make up sentences using the following words
and word combinations:

Plastic deformation,  metastable structure, typical phase
diagrams, phase regions slopes.

Read the text and discuss it:

Solid-state Reactions that Improve Mechanical Properties

Strain hardening and alloy hardening are widely used in
industry, especially in aluminum — and copper — based alloys.
It is possible to augment the mechanical properties of certain alloys
by other solid-state reactions that can produce much greater hardness
than is possible by alloying alone, and plastic deformation is not
required. However, solid-state reactions are usually limited to certain
alloys for several reasons. Relatively few alloys can be affected by a
given solid-state reaction. Eutectoid decompositions, for instance,
is rare in alloy systems other than the iron-carbon system.

To achieve significant hardening, a solid-state reaction must
form a no equilibrium or metastable structure such as marten site.
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Even though an energetically favorable solid-state reaction is
possible according to the equilibrium phase diagram, it may produce
little or no hardening. Therefore the occurrence of a given reaction is
a necessary, but not a sufficient, condition for strengthening.

Several solid-state reactions produce gains in mechanical
properties that are important to engineers. Typical phase diagrams
indicate the combination of phases that is needed before a solid-state
reaction can occur, but that alone does not mean that a significant
improvement will occur. A typical eutectoid reaction is a prerequisite
to eutectoid decomposition. However the iron-carbon system is the
only one of commercial value. When the solvus line which separates
one - and two — phase regions slopes to indicate decreasing solid
solubility of B in A, there is a chance that precipitation hardening
may occur. Several aluminum alloys have this type of phase diagram.
Although many binary alloys have similar solvus lines, aluminum
alloys are the best example of precipitation hardening.
The requirements of the diffusion reaction are indicated in. In this
case the diffusion of metal C into the alloy causes the composition of
the hardenable alloy metal C diffuses into the solid solution,
the overall composition gradually shifts into process works according
to this reaction because aluminum, chromium, and vanadium from
nitrides. Thus, when nitrogengas diffuses into the steel surface that
contains those elements, their nitrides form within the surface of the
metal to produce an extremely hard surface. The unusual surface
hardness is thought to be a result of the fine dispersion of nitride
particlesrather than of the inherenthardness of the nitrides alone.

Exercise 3. Complete the following sentences from the text:

1. Several solid-state reactions produce ....... in mechanical
properties that are important to engineers.

2. Typical ...... indicate the combination of phases that is
needed before a solid-state reaction can occur, but that alone does not
mean that a significant ...... will occur.

3. A typical eutectoid reaction iS @ «eeeeeseess to eutectoid
decomposition.

4. However the iron-carbon system is the only one of
commercial value. When the ......... which seperates one- and two —
phase regions slopes to indicate decreasing solid solubility of B in A,
there is a chance that ........... may occur.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Strain hardening and alloy hardening are widely used in
industry, especially in aluminum — and copper-based alloys.

2. It is possible to augment the mechanical properties of certain
alloys by other solid-state reactions that can produce much greater
hardness than is possible by alloying alone, and plastic deformation
is not required.

3. However, solid-state reactions are usually limited to certain
alloys for several reasons.

4. Relatively few alloys can be affected by a given solid-state
reaction.

Exercise 5. Discuss this theme.

Solid — state Transformations in Ferrous Alloys

Ausltenile

835'%
fﬁrg dafarmaticon @

rlartansils Plartensile

Exercise 1. Answer the questions:

1. What temperature are allotropic changes at in steel?

2. Which is solubility of carbon in material?

3. What reaction do two new hard phases appear at?

4. What phases does an austenite grow into in carbon steels?
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New words and expressions:

machine 00pabaTeIBaTh Kecil eHjaey
pe3aHueM
tough MIPOYHBIH, MITOTHBINA THIFBI3, Oepik
undergo MoJBepraTh YIIBIpaTy
lattice pelierka TOp
dissolve paccTBOpsITh epiTy
quench 3aKalBaTh HIBIHIAY
trap yJaBIMBaTh aHFapy, KoJaiisl
COTiH Taly
needlelike UTOIbYATHIN WHE Tapi3jec
interstitial MIETUCTBII YKAPBIKIIAKTHI,
CBI3aTTHI
tetragonal YETBIPEX YT OJIbHBIN TOPTOYPHIIITHI
supersaturate MepeHAaCHIIATh epiTIHIIHI
(pactBOp) HIBUTBIKTBIPY
retain yaep>KUBATh ycTan Typy, CaKTar
Kairy

Exercise 2. Make up sentences using the following words
and word combinations:
An allotropic change, eutectoid reaction, quenched in water.

Read the text and discuss it:

Solid — state Transformations in Ferrous Alloys

Steel is unique in its ability to exist as a soft ductile material
that can easily be formed or machined and then, as a result of a heat
treatment, assume the role of a hard, tough material that resists
changing shape. There are two reasons for this behavior. The first is
the fact that iron undergoes an allotropic change at 1330°F. Carbon
has little solubility in the body-centered cubic lattice that is
characteristic of iron at room temperature, but up to 2 percent carbon
is soluble in the face-centered cubic lattice which is stable above
1330°F. The second is the solid-state eutectoid reaction in which a
solid solution at a certain temperature can react to form two new
solid phases. In the case of carbon steels, the y — phase, austenite,
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transforms to a-iron (ferrite) and cementite, (Fe3C) by the eutectoid
reaction. The eutectoid reaction is common in many materials, but
only steel exhibits such a marked change in properties.

Thus, when iron with 0, 8 percent carbon is heated above
1330°F, the carbon dissolves and the resulting solid solution is called
austenite or y-iron. If the austenite is suddenly quenched in water, the
carbon cannot escape and thus is trapped within the lattice structure
as an interstitial atom that strains the lattice because of the increased
volume it must occupy in the new body-centered tetragonal structure
called marten site, which is characterized by a needlelike
microstructure. Martensit is a hard, brittle, metastable structure, i.e.,
a nonequilibrium structure, that is a supersaturated solid solution of
cementite, Fe;C, in a body-centered tetragonal iron. In the presence
of a moderate temperature reise (300 to 400°F), tempering or
recovery occurs and the brittle structure becomes tougher, while still
retaining its strength and hardness.

Exercise 3. Complete the following sentences from the text:

Lo....... is unique in its ability to exist as a soft ductile material
that can easily be formed or ...... and then, as a result of a heat
treatment, assume the role of a hard, tough material that resists
changing shape.

2. There are two reasons for this ..........

3. If the austenite is suddenly ....... in water, the carbon cannot
escape and thus is trapped within the lattice structure as an ...........
atom that strains the lattice because of the increased volume it must
occupy in the new body-centered tetragonal structure called .......... ,
which is characterized by a needlelike microstructure

4. The second is the .......... reaction in which a solid solution
at a certain temperature can react to form two new solid phases.
In the case of carbon steels, the y — phase, austenite, transforms
to a-iron (ferrite) and .......... , (Fe3C) by the eutectoid reaction.

Exercise 4. Translate the sentences into Kazakh or Russian:
1. The austenite is suddenly quenched in water, the carbon
cannot escape and thus is trapped within the lattice structure as an
interstitial atom that strains the lattice because of the increased
volume it must occupy in the new body-centered tetragonal structure
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called marten site, which is characterized by a  needlelike
microstructure.

2. Martensit is a hard, brittle, metastable structure, i.e.,
a nonequilibrium structure, that is a supersaturated solid solution of
cementite, Fe;C, in a body-centered tetragonal iron. In the presence
of a moderate temperature reise, tempering or recovery occurs and
the brittle structure becomes tougher, while still retaining its strength
and hardness.

3. Steel is unique in its ability to exist as a soft ductile material
that can easily be formed or machined and then, as a result of a heat
treatment, assume the role of a hard, tough material that resists
changing shape.

4. The first is the fact that iron undergoes an allotropic change
at 1330°F. Carbon has little solubility in the body-centered cubic
lattice that is characteristic of iron at room temperature, but up to
2 percent carbon is soluble in the face-centered cubic lattice which is
stable above 1330°F.

Exercise 5. Discuss this theme

Grain Size and Austenitizing

Exercise 1. Answer the questions:

1. Are size of grain an important factor at heat treatment was
become?

2. How does a fine-grained structure influence on viscidity and
hardness became?

3. How is it possible to get material with the controlled size of
grain?

4. How does cooling speed influence on forming of grain
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New words and expressions:
mill MPOKATHBIH (CTaH) KYKapTaTblH
casting JUTHE 0aKpITY
ingot CIIUTOK KyiMa,coMm
tensile strength MpeeN MPOYHOCTH OEpiIKTIK meri
soaking BBIJIEPKKA TO3IMILUTIK
shift C/IBUT KBIJDKBITY, BICBIPY
boundaries TpaHUIIbI, TPAaHUYHEIE MeEKe, MeXeney
YCIIOBUS
stabilizer CTa0HIU3aTOp TYpaKTaH b PFBILI
molybdenum MOJTUOIeH MOJTUO]ICH, KATThI
KBUITHIPAK aK
MeTaJlLI
ferritic (beppuTHBII beppuTTiK
restrict OrpaHUYNBAThH HIEKTEY, TeXKEY

Exercise 2. Make up sentences using the following words
and word combinations:
Microscopic grains, ingots freeze, molybdenum, ferritic.

Read the text and discuss it:

Grain Size and Austenitizing

An important factor in the heat treatment of steel is the grain
size, by which in meant the size of the microscopic grains that are
established at the last temperature above the critical range to which
the piece of steel has been treated. Fine-grained steels show better
toughness at high hardness. Grain-size-controlled steels will show
less war page. Coarse-grained steels harden better.

Grain-size-controlled steel can be secured from the steel mill
within certain limits. If a given grain size is specified, it must be
obtained by suitable control of the recrystallization process and by
prevention of excessive grain growth.

A relatively large dendrite grain size may be developed in the
process of solidification as a result of the freezing rate or section size
of casting. Large castings and ingots freeze with coarse grains.
Thin-sectioned castings develop a fine grain size owing to rapid
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freezing. Normally, a fine grain size is desirable, since higher
ductility and impact strength values are obtained at a given tensile
strengths level with fine grain size

Most ferrous heat treatments require that austenite be produced
as the first step in a heat-treating operation. The iron-carbon phase
diagram (fig. 13.2) shows the minimum temperature at which
austenite can form. Austenitizing is a function of both time and
temperature. In practice, a soaking time of 1 hour/m, of cross section
and initial carbide particle size are both important factors.

Steels and cast irons contain, in addition to iron and carbon,
other elements that shift the boundaries of the phase fields in the
Fe-C diagram. Some alloying elements such as manganese and
nickel are austenite stabilizers and extend the temperature range over
which austenite is stable, while elements such as chromium and
molybdenum are ferrite stabilizers and restrict the range of
austenitic stability.

Exercise 3. Complete the following sentences from the text:
1. An important factor in the heat treatment of steel is the grain
size, by which in meant the size of the microscopic grains that are

established at the last temperature above the ........ to which the
piece of steel has been treated.

2. el steels show better .......... at high hardness.
Grain-size-controlled steels will show less war page.

3, steels harden better.

4 i steel can be secured from the steel mill within

certain limits.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Most ferrous heat treatments require that austenite be
produced as the first step in a heat-treating operation.

2. The iron-carbon phase diagram shows the minimum
temperature at which austenite can form.

3. Austenitizing is a function of both time and temperature.
In practice, a soaking time of 1 hour/m, of cross section and initial
carbide particle size are both important factors.

4. Steels and cast irons contain, in addition to iron and carbon,
other elements that shift the boundaries of the phase fields in the
Fe-C diagram.
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Exercise 5. Discuss this theme.

Heat Treatment of Ferrous Materials

Exercise 1. Answer the questions:
1. What metals are most subject to the action of heat treatment
in part of change of their properties?
2. What environments can be used for cooling of the heated

metal?

3. Which is setting of operation of annealing?
4. How does cool a metal in the process of normalization?
New words and expressions:

affect
stress relieving

immerse
liquid
limestone
layer
compound
reworking
overlooked
induced
casting
welding

BJIUATH

CHATHE HaIIPSLKEHUM

MOrpy>KaTh,0KyHaTh
KUJKOCTh
W3BECTHSK

CII0i

CMECh

nepepadboTKa
BBICTYIIAOIINMA
BBI3BAHHBIN

JIUTHE

CBapKa

BIKIIAJ €Ty
KBICBIM/IBI a3alTYy,
KOIO

CYHTITY
CYMBIKTBIK
oKTac

Kabar

Kocma

KalTa eHAey
epeKIIeNICHETIH
KO3FaJIbIHFaH
0aKpITY
JIOHEKepIIey
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Exercise 2. Make up sentences using the following words
and word combinations:

Annealing, harden a metal, critical temperature, reworking,
casting.

Read the text and discuss it:

Heat Treatment of Ferrous Materials

The properties of metals can be changed by various forms of
heat treating. Steels are affected to a greater extent by heat treating
than are other materials. All heat treatments either soften or harden a
metal. The most common treatments for softening are stress
relieving, annealing, and normalizing; while the major hardening
processes are case-hardening or surface-hardening, and
through-hardening.

Hardening is performed by heating steel to a prescribed
temperature and then quenching it in oil or water.

Quenching is the process of rapidly heated metal by immersing
it in liquids, gases or solids (such as sand, limestone, or asbestos).

Tempering is the process of reheating previously hardened steel
and then cooling it, usual by air. This increases the steel’s toughness.

Annealing is the process of heating and cooling metals to soften
them, release their internal stresses, and make them easier
to machine.

Normalizing is achieved by heating metals and letting them
cool in air to relieve their internal stresses.

Case Hardening is the process of hardening thin outside layer of
a metal. The outer layer placed in contact with carbonor nitrogen
compounds that are absorbed by the metal as it its heated; afterward,
the metal is quenched.

Flame Hardening is the method of harden by heating a metal to
within a prescribed temperature range with a flame and then
quenching metal.

Stress relieving is used to relieve stresses that remain locked in
a structure, usually as a consequence of some manufacturing process.
It involves heating to a temperature below the critical temperature
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and cooling slowly. This process is particularly applicable after
straightening and cold-working operations and either prior to or after
heat treatments to reduce distortion. In stress relieving, no change in
microstructure is involved, but residual stresses are markedly
reduced and toughness is improved. The relief of locked-in stresses
is a time-temperature phenomenon.

When consideration is given to the simplicity of the stress-
relieveing operation and the equipment required, this important
process, which can save considerable amounts of straightening and
reworking time, cannot be overlooked. It may be applied to relieve
stresses induced by casting, quenching, normalizing, machining, cold
working, or welding.

Exercise 3. Complete the following sentences from the text:
1. Hardening is performed by heating steel to a prescribed

temperature and then ...... it in oil or water.
2. Quenching is the process of rapidly heated metal by ....... it
in liquids, gases or solids (such as sand, limestone, or asbestos).
3 is the process of reheating previously hardened steel

and then cooling it, usual by air. This increases the steel’s toughness.
4. Annealing is the process of heating and cooling metals to
soften them, release their ............. , and make them easier to ......

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Case Hardening is the process of hardening thin outside layer
of a metal.

2. The outer layer placed in contact with carbon or nitrogen
compounds that are absorbed by the metal as it its heated; afterward,
the metal is quenched.

3. Flame Hardening is the method of harden by heating a metal
to within a prescribed temperature range with a flame and then
quenching metal.

4. Stress relieving is used to relieve stresses that remain locked
in a structure, usually as a consequence of some manufacturing
process. It involves heating to a temperature below the critical
temperature and cooling slowly.
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Exercise 5. Discuss this theme.

AMNMEALED METALS

Annealing

S

s s

HARDEME E'.I METALS

By

Ex W Ry

Exercise 1. Answer the questions:

1. What stages are envisaged by the operation of annealing?

2. Which are requirements to heating and cooling at annealing?
3. Does workability get better became cutting after annealing?
4. Which are requirements of material under draft treatment in
case of subzero requirements to exactness and cleanness of

surface?

New words and expressions:

annealing
heating
cooling
furnace
refine

diversity
roughing cuts
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broaching MPOTSDKKA co3zy, TapTy
lamellar CJIOMCTBIM KaTmapJibl
additional JOTIOTHUATENbHBIH KOCAaJTKBI
spot MATHO JlaK
torch ropemnka OTTBIK

Exercise 2. Make up sentences using the following words
and word combinations:
Annealing, roughing cuts, lamellar, cooling method.

Read the text and discuss it:

Annealing

Annealing involves heating to and holding at a suitable
temperature, followed by cooling at an appropriate rate, primarily for
softening of metals. When annealing iron-based alloys, the work is
50 to 100°F above the critical temperature rage. The alloy is held for
a period of time to insure uniform temperature throughout the part,
and then allowed to cool slowly by keeping the parts in the furnace
and allowing both to cool. The cooling method should not permit one
portion of the part to cool more rapidly than another portion.
Its purpose is to remove stresses; induce softness; alter ductility,
toughness, and magnetic properties; change grain size; remove gases;
and produce a definite microstructure.

Steel is annealed for one or more of the following reasons:

e To soften it for machining or fabrication operations;

e To relieve stresses in the material (often necessary after
casting or welding operations);

o To alter its properties;

e To conditionthe steel for subsequent heat treatment
or cold work;

e To refinegrain size, improve ductility and promote
dimensional stability.
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Perhaps, the principal reason for annealing is to improve
machinability characteristics of the steel. It is not possible to present
a general rule for annealing that can be used on all types of steel
subjected to diversified metal-removal operations. For heavy
roughing cuts, the material should be as soft as possible
(Rockwell B80). This is especially true when accuracy and finishare
not important; however, if a close toleranceis required, as on a
broaching operation, then a finer lamellar microstructure with a
hardness of approximately Rockwell B100 is more desirable.
The principal point for the engineer to keep in mind when using
medium-carbon steel is to specify the condition of the steel
as purchased.

As the hardness of steel increases during cold working, ductility
decreases and additional cold working becomes so difficult that the
steel must be annealed to restore its ductility.

Localized or spot annealing can be accomplished with an
oxyacetylene torch and is a valuable technique when salvaging scrap
work, but tool steels should not be torch-annealed — they will crack.

Exercise 3. Complete the following sentences from the text:

1. This is especially true when accuracy and finish are not
important; however, if a close ............ is required, as on a
broaching operation, then a finer .......... microstructure with a
hardness of approximately Rockwell B100 is more desirable.

2. The principal point for the engineer to keep in mind when

using .............. steel is to specify the condition of the steel as
purchased.

3. As the hardness of steel increases during ........... , ductility
decreases and ......... cold working becomes so difficult that the

steel must be annealed to restore its ductility.

4. Localized or spot annealing can be accomplished with an
............. and is a valuable technique when ............ work, but
tool steels should not be torch-annealed — they will crack.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. The principal reason for annealing is to improve
machinability characteristics of the steel.

2. It is not possible to present a general rule for annealing that
can be used on all types of steel subjected to diversified metal-
removal operations.

3. For heavy roughing cuts, the material should be as soft as
possible (Rockwell B80).

4. This is especially true when accuracy and finish are not
important; however, if a close tolerance is required, as on a
broaching operation, then a finer lamellar microstructure with a
hardness of approximately Rockwell B100 is more desirable.

Exercise 5. Discuss this theme.
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Unit 2. Poligraphy

Print Media

History of print media
Exercise 1. Answer the questions:

1. Do you know the print media?

2. What types of media do you know?

3. Where was invented the first printing?
4. What is commercial printing?

New words and expressions:

crucial BaXKHO MaHBI3IbI
differentiates pasnuyaer aXbIpaTa bl
segment CEerMeHT OeiM
leaflets OpoLIFOpBI KiTarmia
income JIOXOJ1 Kipic
variety pa3HooOpasue epEeKIIeNiK

Exercise 2. Make up sentences using the following words
and word combinations:

Print media, the sociocultural, level of education, commercial
printing, production process.
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Read the text and discuss it:

Print Media

Topical surveys on the significance and use of print media
prove that the need for print media is growing worldwide.
This is indicated by the fact that at the end of the millenium 7ime
Magazine acknowledged the sociocultural significance of the
invention and utilization of book printing and elected Johannes
Gutenberg’s work as the most crucial event of the millennium. It is
true that the age of electronic media has started; however printed
information is and remains omnipresent. Depending on level of
education, income, and household type, between US$ 20 and US$ 55
per month and household were spent in Germany in 2010 on books,
brochures, magazines, and newspapers. The market for print
products offers more variety than ever before. Usually, printed
products are categorized into commercial printing and periodicals.
This classification differentiates printed matter with regard to its
frequency of publication. Since the production process also depends
largely on these basic conditions, print shops usually specialize in
one or the other market segment.

Commercial printing refers to print products that are produced
occasionally (e.g., catalogs, brochures, leaflets, business cards, etc.).
Periodicals are printed matter that appears periodically (e.g.,
newspapers, journals, magazines). Publishing houses and companies
are the typical clients for periodicals printing. These individual
groups are described briefly in the following.

Exercise 3. Complete the following sentences from the text:

1. Topical surveys on the significance ..................... need
for print media is growing worldwide.

2. It is true that the age of electronic media has ................ is
and remains omnipresent.

3. Usually, printed products ................. printing and
periodicals

4. Publishing houses and ....................... for periodicals
printing.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. This is indicated by the fact that at the end of the millennium
Time Magazine cknow ledged the sociocultural significance of the
invention and utilization of book printing and elected Johannes
Gutenberg’s work as the most crucial event of the millennium.

2. Depending on level of education, income, and household
type, between US$ 20 and US$ 55 per month and household were
spent in Germany in 2010 on books, brochures, magazines, and
newspapers.

3. This classification differentiates printed matter with regard to
its frequency of publication.

4. Periodicals are printed matter that appears periodically
(e.g., newspapers, journals, magazines).

Exercise 5. Discuss this theme.

Books

Exercise 1. Answer the questions:

1. What Kazakhstani book publishers do you know?
2. When did appear colour books?

3. What does lithographic mean?

4. How classified the range of books?
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New words and expressions:
trigger 3aITyCKaTh HIBIFapy
acquire puoopecTH any
illiteracy HErpaMoTHOCTh CayTCBI3IBIK
phototypesetting (hoToHaOOPHBII (hOTOXKMHAKTHIK
lithographic nurorpadcekuit TUTOrpadQUsIBIK
widespread IIUPOKOE KCH TapaJiFaH
pacmpocTpaHeHue
decisive peraronuii HICNIyIi
imitated MOJIpaXKaIIH SIIKTEe1
extensive range IIHPOKHH KEH CYPBINTAIbIM
aCCOPTUMEHT
thread-stitched CIINTBHIC HUTKAMU  KIIIIEH TirireH
giltedge M030JI0YCHHBIH QJITBIH J)KUEKTI
Kpaii
risen HOIHSIINCH KeTepii

Exercise 2. Make up sentences using the following words
and word combinations:

Movable lead type, hand-written books, phototypesetting, |,
thread-stitched leather volumes.

Read the text and discuss it:

Books

Gutenberg’s work and his invention, printing with movable lead
type, in the middle of the fifteenth century triggered a revolution in
book production. A much greater proportion of the population had
the chance to acquire education, culture, and information than had
ever been possible with hand-written books. Consequently, illiteracy
decreased in the following centuries. Books continued to be colored
by hand after Gutenberg’s invention, so that very colorful volumes of
high quality comparable to earlier ones were still produced.
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For over 500 years, letterpress was the dominant printing
technology for books. Only when phototypesetting and lithographic
printing became widespread in the 1970s did the printed book turn
into a low cost mass medium. It was not only more efficient
production processes but also the availability of inexpensive paper
that were decisive reasons for the breakthrough of books as mass
media. The printed book developed its independent appearance over
time. The form of the type used moved away from imitated script
types to its own type forms. The number of new book titles produced
has grown continually since Gutenberg’s invention. Even today,
in the age of electronic media, annual growth rates in book
production are still recorded. With close to eighty thousand titles
produced annually, Germany is one of the biggest markets for books
in the world today. Only China and Great Britain produced more
titles in 2007. In 2010 more than 500 million books worth
over 3.5 billion Euros were produced in Germany.

The extensive range of books is classified on the one hand in
terms of content; on the other, it extends from high-quality,
thread-stitched leather volumes with a gilt edge to simple perfect-
bound pocket books/paperbacks. Books are offered both in one color
(book printing) as well as in top-quality multicolor art publications.
The range of books available today in Germany has risen to over
770000 titles. The same applies to other printed products such as
magazines, periodicals, newspapers, and brochures.

Exercise 3. Complete the following sentences from the text:

1. Consequently, ..............coovveeenee in the following
centuries.
2. Only when phototypesetting and ........... in the 1970 s did

the printed book turn into a low cost mass medium.

3. With close to eighty thousand titles produced annually,
...markets for books in the world today.

4. Books are offered both in one color (book printing) ..........
art publications.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Gutenberg’s work and his invention, printing with movable
lead type, in the middle of the fifteenth century triggered a revolution
in book production.

2. Books continued to be colored by hand after Gutenberg’s
invention, so that very colorful volumes of high quality comparable
to earlier ones were still produced.

3. Even today, in the age of electronic media, annual growth
rates in book production are still recorded.

4. Only China and Great Britain produced more titles in 2007.
In 2010 more than 500 million books worth over 3.5 billion Euros
were produced in Germany.

Exercise 5. Discuss this theme.

Periodical publications

Exercise 1. Answer the questions:

1. How often do you read periodicals?

2. What are the popular periodicals in your country?

3. When did appear the first newspapers?

4.What can you say about role of publications in society?
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New words and expressions:

attracting NPUBJICYCHHE KBI3BIKTBIPDY

lifespan MPOIOJDKUTENLHOCTD OMIpiHiH Y3aKTHIFbI
KU3HU

external form BHEIIHSS opma CBIPTKBI KenbeTi

flexible rubxast HKEeMI1

binding CBSI3BIBAHUS OaliIaHBICTBIPY

sheet-fed JIUCTOBOM OeTTiK

pamphlets namMQIeThl OTKip MakKaJja

precursor MPEANIECTBEHHUK Oacramariel, i3amap

external BHEIIHUN CBIPTKBI

loosesheets HE3aKPEIUICHHBIC JINCThI  OEKITUIMEreH

napakrap

Exercise 2. Make up sentences using the following words
and word combinations:

Trade magazines, publishing houses, flexible cover, large-size
loose sheets, advertising inserts.

Read the text and discuss it:

Magazines, Newspapers, Other Printed Media

The range of magazines consists mainly of periodicals,
including trade magazines, journals, and illustrated magazines.
Trade magazines cover a limited field, thus attracting a limited
specialist readership. Unlike books, production costs for magazines
are not paid for exclusively by the final consumer. Often more than
half of the costs are financed by advertising. Magazines are usually
published by publishing houses just like books. Unlike books,
magazines usually have a shorter lifespan. This is due to the content
and it is a major characteristic of the periodical. Since magazines
have a limited length of use and differ from books greatly in terms of
content, their external form also differs from that of books. Magazine
production differs considerably from book production. Magazines
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are generally multicolored booklets with a flexible cover. They often
have a high circulation and are bound using simple binding processes
(e.g., wire-stitching, perfect binding). Depending on the circulation,
magazines are printed with sheet-fed offset or web offset presses, but
rotogravure presses are also used for magazines with a very
high circulation.

The newspaper is still one of the most significant mass media
today. The first newspapers appeared at the start of the seventeenth
century. Pamphlets in the sixteenth century were the precursor of the
newspaper. Most newspapers are produced daily and have a high
circulation. Some daily papers even appear a few times per day,
to ensure that their content is very up-to-date. The two most
important categories of newspapers are daily papers (dailies) and
weekly papers. The external appearance of newspapers differs
considerably from that of magazines. Newspapers normally consist
of large-size loose sheets. Several of these loose sheets are combined
during production and form an individual section of the paper.
A newspaper consists of several sections/parts with varying content
called “newspaper books.” Generally, newspapers are produced on
special newspaper printing presses. These presses are highly
productive web presses, which can print on uncoated paper, at low
cost. The traditional newspaper used to be black and white. Modern
printing presses are able to print in color economically. This has
created the opportunity to adapt the newspaper’s appearance to
today’s expectations (color photographs, color TV), but also to
conform to the wish of many advertising customers that their
advertisements be published in color. The production of a newspaper
is mainly financed by advertising inserts and advertisements. For this
reason the ultimate consumer price for a newspaper is relatively low.

Packaging represents another important group of printed
products. It can be made of very different materials such as paper,
cardboard, plastic, metal, glass, and so on. In the first place,
packaging is used to protect the actual goods inside, but it also makes
for an attractive presentation. At the same time packaging is also
printed on to provide information about the package content. All the
major printing technologies are used for printing packaging — often
in a combination of several technologies.
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Exercise 3. Complete the following sentences from the text:

1. Trade magazines cover ........... , thus attracting a limited
specialist readership.
2. Magazines are .................... booklets with a flexible cover.

3. These presses are highly productive web presses, which can
print on uncoated paper, at low cost.

4. At the same time packaging is also printed on ........ about the
package content.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. The range of magazines consists mainly of periodicals,
including trade magazines, journals, and illustrated magazines.

2. Depending on the circulation, magazines are printed with
sheet-fed offset or web offset presses, but rotogravure presses are
also used for magazines with a very high circulation.

3.This has created the opportunity to adapt the newspaper’s
appearance to today’s expectations (color photographs, color TV),
but also to conform to the wish of many advertising customers that
their advertisements be published in color.

4.Packaging represents another important group of printed
products. It can be made of very different materials such as paper,
cardboard, plastic, metal, glass, and so on. In the first place,
packaging is used to protect the actual goods inside, but it also makes
for an attractive presentation.

Exercise 5. Discuss this theme.

Typography
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Exercise 1. Answer the questions:
1. Who invented the typography first?
2. Why do we use punches?
3. What is the cuneiform?
4. Where the brick stamps were found?
New words and expressions:
traces () (1131 i31ep
punches HITaMITbI KaJIBIITap
seals reJaTu MepJep
uneven HEPOBHBIM Teric emMec
evidence CBHJICTEIHCTBO KyaITiK
reuse MHOTOKPaTHOE KOIl MapTe
HCMOJIb30BaHUE naiiiajiany
cuneiform KIIMHOOOpa3HbIi ChbIHA TOPI3/i
cylinder seals LUJIMHIPUYECKIE JIOHTeTIeK
rneJaTu MepTrabaH
enigmatic 3araJ0YHbIN KyMOaK
widespread HIHUPOKO KCH TapaJiFaH
pacupoCcTpaHEHHbIN

Exercise 2. Make up sentences using the following words
and word combinations:

First punches, cylinderseals, punches, lead pipe inscriptions,
medieval print.

Read the text and discuss it:

Typography

Typography traces its origins to the first punches and dies used
to make seals and currency in ancient times. The uneven spacing of
the impressions on brick stamps found in the Mesopotamian cities
of Uruk and Larsa, dating from the 2nd millennium BC, may have
been evidence of type where the reuse of identical characters were
applied to create cuneiform text. Babylonian cylinder seals were used
to create an impression on a surface by rolling the seal on wet
clay. Typography was also realized in the Phaistos Disc, an
enigmaticMinoan print item from Crete, Greece, which dates
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between 1850 and 1600 BC. It has been proposed that Roman lead
pipe inscriptions were created by movable type printing, but German
typographer Herbert Brekle recently dismissed this view.

The essential criterion of type identity was met
by medieval print artifacts such as the Latin Pruefening Abbey
inscription of 1119 that was created by the same technique as the
Phaistos  disc. The silver altarpiece of patriarch Pellegrinus
II(1195-1204) in the cathedral of Cividale was printed with
individual letter punches. The same printing technique can
apparently be found in 10th to 12th
century Byzantine reliquaries. Individual letter tiles where the words
are formed by assembling single letter tiles in the desired order were
reasonably widespread in medieval Northern Europe.

Exercise 3. Complete the following sentences from the text:

1. Babylonian cylinder seals were used ............. on a surface
by rolling the seal on wet clay.

2.1t has been proposed that Roman lead pipe inscriptions were

..... Herbert Brekle recently dismissed this view.

3.The essential criterion of .............. was met

by medieval print artifacts.

4.The same printing ............ can apparently be found in
10" to 12,

Exercise 4. Translate the sentences into Kazakh or Russian:

1. The uneven spacing of the impressions on brick stamps found
in the Mesopotamian cities of Uruk and Larsa, dating from the 2nd
millennium BC, may have been evidence of type where the reuse of
identical characters were applied to create cuneiform text.

2. Typography was also realized in the Phaistos Disc, an
enigmaticMinoan print item from Crete, Greece, which dates
between 1850 and 1600 BC.

3.The silver altarpiece of patriarch Pellegrinus II (1195-1204)
in the cathedral of Cividale was printed with individual
letter punches.

4. Individual letter tiles where the words are formed by
assembling single letter tiles in the desired order were reasonably
widespread in medieval Northern Europe.
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Exercise 5. Discuss this theme.

The printing process
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Mug press transfer machineez1os)

Exercise 1. Answer the questions:

1. Who are the estimators and the importance of their job?
2. What is the scheduling?

3. What controlled machines?

4. How do you understand “scanning”?

New words and expressions:

executive UCTIOJTHUTEbHBIN OpBIHIAYIIIBI
estimator OLICHIIINK Oaranayisl
supplies pacxoHbIe MaTepUaibl  KYMCAJIAThIH
Mmarepuaiap
quote uuTara JIOUEKCo3
deadline KpaitHui cpok COHFBI Mep3iM
layout Maker yiIri
printing plates nevaTHbIe (POPMBI Oacna Typnepi
scanning CKaHUPOBaHUE KeIlIipim amy
paper jams 3amsThsl Oymaru Karas/IbIiH KBICBUTBII
KaJTybl
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trim OTJeNKa opiuey

collate cobupathb KUHAKTAY
drill Jpenb OyprBI

fold CIIOXKUTh KHUBICTBIPY
staple IITAIeNb IITareNnb MaTa
stitch CTEXOK Tiric

Exercise 2. Make up sentences using the following words
and word combinations:

The printing industry, desktop-publishingsoftware, machine
printer's tasks, paper jams, www.careerswales.com Page 2.

Read the text and discuss it:

The printing process

Looking at the process from the moment when a customer first
contacts the company gives an idea of the range of jobs that are
available in the printing industry. The sales representative or
executive of the printing firm discusses with the customer what sort
of job is wanted. Sales staff needs to know all about printing
processes in order to be able to advise customers.

The estimator works out how much the job will cost and
supplies a quote for the customer. Estimators use their experience of
printing processes to work out the most cost-effective way
to carry out a job.

Pre-press or origination

The production controller, or print production planner works
out the scheduling, to meet the customer's deadline and to fit in with
other print jobs. The design and layout are created with desktop-
publishing software. This may be done by the printer's graphic
designer or the work may be supplied electronically by the customer,
already designed. Once the finalized layout is checked, it is
transferred from computer to film or printing plate.There are many
different jobs involved in transferring the text and art work to
printing plates ready for printing, including scanning, checking,
retouching and plate making. Computer skills are vital, as is an eye
for detail, the ability to concentrate and a sense of design.

62



Tpogeccuonanvro-opueHmupo8anHvlit UHOCMPAHHBLIL A3bIK
Anenuiickuti 3wk

Press

Machine printers prepare and operate different printing presses.
There is several different kinds’ ofprinting process and the choice of
process depends on the kind of job. Machine printers may specialize
in one particular printing process. Most machines are computer
controlled. A machine printer's tasks caninclude:

* preparing the paper or card so that it runs smoothly through
the machine

* positioning the printing plates in the press and taking trial
prints to ensure everything is correctlyplaced

* loading the machine with inks and making sure colours are
reproduced correctly

* maintaining quality checks during the running of the press

* looking out for problems, such as paper jams, to avoid
machine downtime

* routine maintenance and cleaning of the press.

Post-press or finishing

Print finishers use machines to cut, trim, collate, drill, fold,
staple, glue or stitch the printed material intobooks, magazines,
cartons or other printed products. Accuracy is essential. Specialist
skills are neededwww.careerswales.com Page 2in firms that make
printed boxes, embossed stationery etc. Occasionally, book binding
is done by hand, although this would be exceptional, e.g. for special
editions and where the numbers printed are low.

Exercise 3. Complete the following sentences from the text:

1. Sales staff needs to know all about ............ to be able to
advise customers.

2.The design and layout ................ with  desktop-
publishingsoftware.

3.Most machines ................ controlled.

4.Print finishers use machines ............ magazines, cartons or
other printed products.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. Looking at the process from the moment when a customer
first contacts the company gives an idea of therange of jobs that are
available in the printing industry.

2.There are many different jobs involved in transferring the text
and artwork to printing plates ready forprinting, including scanning,
checking, retouching and plate making.

3.Computer skills are vital, as is aneye for detail, the ability to
concentrate and a sense of design.

4.Specialist skills are neededwww.careerswales.com Page 2in
firms that make printed boxes, embossed stationery etc.

Exercise 5. Discuss this theme.

Types of Printing Process

Sheetfed Offset Printing Machine

Exercise 1. Answer the questions:

1. What is the offset printing?

2. When was invented movable type?

3. What is the get blurry?

4. What can you say about engraving method?
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New words and expressions:

broadsheets TTaKaT riaKaT
meticulous JIOTOIITHBIN erxKer-Terxk e
advancement MPOJBUKEHHUE anra 6acymIbLIBIK
adheres MpHIEPKUBACTCS yCcTany
layout Maker yaIri
omissions VIIYIIEHUS OJIKBUTBIKTAP
blurry pacIuIbIBYATHINA aHBIK eMec
favored OJIaTONPUSTCTBOBAHUE  KOJIAMIIBI

JKaran
letterhead OnaHKu OnaHKTEp
strenuous HaIpsHKEHHBIC IIHEICHICKeH

Exercise 2. Make up sentences using the following words
and word combinations:

Printed materials, publications today, high quantity of prints,
full of images, offset printing.

Read the text and discuss it:

Types of Printing Process

Back in the days printing of books, broadsheets, brochures and
other printed materials are done via a meticulous process.
Thanks to Johannes Gutenberg’s invention of movable type in 1439,
printing process has been revolutionized and has been widely known
all across Europe and America. The movable type allows a faster
printing of books whichin turnhelped spread knowledge and
education to many people.

Now printing has gone a long way because
of technological advancement the people made. Books and other
publications today can now be mass produced in a very short period
of time while maintaining the quality of prints. There are now
several ways of printing that publishers could choose from. Here are
some of the well-known printing processes.
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1. Offset Lithography

Famously known as Offset printing this process is considered
the most cost-effective that is why many in the industry prefer this
process. This also allows publishers to print high quantity of prints in
faster time because the printing machine is very quick and easy top
set up as long as plates are already available. Basically in offset
printing, the roller plates are run through water and then ink.
Ink adheres to areas with images (including texts and designs) while
water on the white spaces of the layout. It is then pressed to a rubber
plate before pressing on a paper. One of the major drawbacks of this
printing process is the plate. Once a layout is already made into
a plate, omissions cannot be easily changed.

2. Letterpress

This is the original process done by Gutenberg. Although it
is clearly more advanced than the original press, the process is still
the same. The image being printed is higher than the surface of the
plate which will be pressed on the paper. With the technology
becoming more advance, this process is becoming less famous and
obsolete.

3. Digital Printing

If you will be printing a layout full of images you might want
your prints to be of high quality so that the images won’t get blurry.
The printing process that you should do is digital printing. This
process is the most favored today because of its high quality prints
and quick printing process from computer directly to the printer.
Plates are not needed on digital printing so it needs lesser man
power. This process however is expensive because of the ink and
paper used by the printer. The colors can also be difficult to adjust or
predict since the colors of the image to be printed might be different
on the computer monitor.

4. Engraving

Most of company letterhead and stationery are still printed
using this method. The images printed on the paper are raised or
engraved creating a more defined and attractive image. This however
is only used for corporate logos or formal party invitations because it
is very expensive and strenuous process.
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5. Electrostatic Printing

Just like the xerography process or dry photocopying invented
by Chester Carlson, electrostatic printing invented by Georg
Christoph Lichtenberg in 1778, does not need ink or plates to print.
In this process, the paper is coated with zinc oxide which acts as
insulator in the dark and conductor if exposed to light. This process
is mainly used for short run printing just like geographical maps and
is becoming famous because it is prints faster than inkjet printers.

Exercise 3. Complete the following sentences from the text:

1. The movable type allows a ......... which in turn helped
spread knowledge and education to many people.

2. Once a layout is already made into a plate, ............. be
easily changed.

3. If you will be printing a layout full ........ to be of high
quality so that the images won’t get blurry.

4. This however is only used for ............ invitations because

it is very expensive and strenuous process.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Books and other publications today can now be mass
produced in a very short period of time while maintaining the quality
of prints.

2. Famously known as Offset printing this process is considered
the most cost-effective that is why many in the industry prefer this
process.

3. The printing process that you should do is digital printing.
This process is the most favored today because of its high quality
prints and quick printing process from computer directly
to the printer.

4. Just like the xerography process or dry photocopying
invented by Chester Carlson, electrostatic printing invented by Georg
Christoph Lichtenberg in 1778, does not need ink or plates to print.
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Exercise 5. Discuss this theme.

Print Quality

Exercise 1. Answer the questions:

1. What can you say about quality?
2. What is the inkjet printing?

3. What includes the output?

4. Do you use graphic design?

New words and expressions:

utilizing HUCIOIb30BaHHBIN nangaJaHbUIFad
patterns 11a0JI0HBI yuriiep
trick XUTPOCTh KYJBIK
requires TpeOyercs Tajan eTuresl
inkjet CTpyWHBIN Ke3/1efCOoK
apparent OUYEBUIHO aHBIK
naked TOJIBIIA JKaJgaH
hues OTTEHKHU PEHKTEP

Exercise 2. Make up sentences using the following words
and word combinations:

Graphic design, amount of color, the commercial printing,
quality inkjet, output includes.
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Read the text and discuss it:

Printing Quality

The combination of graphic design utilizing high resolution
images printed at ultra high line screen values defines the photo
quality printing process.

When designing for photo quality printing, graphic designers
and printers start with high resolution images of 2400 dpi or higher?
Traditional full color non-photo quality printing is done from images
of 1200 dpi or less. Photo quality printing requires images to contain
the most amount of color information possible. The high resolution
images used in photo quality printing is saved in a CMYK file
format to best utilize either the commercial printing process or inkjet
printing photo quality output capabilities. CMYK dots of Cyan
(blue), Magenta (red), Yellow, and Black are placed next to each
other in specific patterns that trick the eye into seeing millions of
colors. Photo quality inkjet printing transfers 4 or more toner colors
to the substrate in a single cycle through the printer. In photo quality
commercial printing each color of ink is applied separately.

The high resolution photos are printed (or output) at a line
screen value of 1200 lines per inch. Traditional full color printing is
done at a line screen ranging from 300 to 600 Ipi. The resulting photo
quality output is apparent to the naked eye and by using a
micrometer. The output includes more dots of ink or toner within
each square inch output - and - true color values and hues due to the
greater amount of color information stored in the high resolution
image or artwork file.

Exercise 3. Complete the following sentences from the text:

1. Traditional full color non-photo .......... from images of
1200 dpi or less.

2. Photo quality printing requires ............. of color
information possible.

3. In photo quality commercial ......... of ink is applied
separately.

4. The resulting photo quality output .......... and by using a
micrometer.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. The combination of graphic design utilizing high resolution
images printed at ultra high line screen values defines the photo
quality printing process.

2. The high resolution images used in photo quality printing is
saved in a CMYK file format to best utilize either the commercial
printing process or inkjet printing photo quality output capabilities.

3. The high resolution photos are printed (or output) at a line
screen value of 1200 lines per inch.

4. The output includes more dots of ink or toner within
each square inch output - and - true color values and hues due to the
greater amount of color information stored in the high resolution
image or artwork file.

Exercise 5. Discuss this theme.

Screen Printing

Film Positive used

to expose and
harden

Light sensitive

emulsion

Screen Frame

stretched
tightly with

fabric

Emulsion attached
to fabric, exposed and
developed to wash away

— image print area
‘-% -—— Ink “squeezed"”
— B— thraugh
= makes print

Exercise 1. Answer the questions:

1. What kind of materials can be used in screen printing?

2. What is a significant characteristic?

3. When we use the oxidizers?

4. Why the utilization of screen printing presses has begun to
increase?
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New words and expressions:

arguably BO3MOXKHO MYMKIH

versatile YHHUBEPCAJIbHBIHI ombOebarn

decals OTJINYHTENbHBIC alipeIKma Genrinepi
3HAKH

signage yKa3aTelu KepceTKimTepi

simplicity MpOCTOTa KaparnaibIMIBLUIBIK

dyes KpacuTeIu OOSIFBIIIITAP

rotary Bpallaromuics aliHaIMaJIbl

curable OTBEPKIaeMBbIi KaTaThIH

solvents pacTBOpUTENH epiTKiITep

surfactants MOBEPXHOCTHO- yCTiHr1 OerTeri
AKTHUBHBIE Oencenai
BeIl[eCTBa 3aTTap

caustics KayCTHKa HATPUN THIOOKUIIHIH

TEXHUKAJIBIK aTaybl
oxidizers OKHCIIUTEIN TOTBIKTAHABIPFBILITAD

Exercise 2. Make up sentences using the following words

and word combinations:
Variety of substrates, paperboard, circuit boards, production
rates, posters, decals, application process.

Read the text and discuss it:

Screen Printing

Screen printing is arguably the most versatile of all printing
processes. It can be used to print on a wide variety of substrates,
including paper, paperboard, plastics, glass, metals, fabrics, and
many other materials. Including paper, plastics, glass, metals, nylon
and cotton. Some common products from the screen printing industry
include posters, labels, decals, signage, and all types of textiles and
electronic circuit boards. The advantage of screen printing over other
print processes is that the press can print on substrates of any shape,
thickness and size.
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A significant characteristic of screen printing is that a greater
thickness of the ink can be applied to the substrate than is possible
with other printing techniques. This allows for some very interesting
effects that are not possible using other printing methods. Because of
the simplicity of the application process, a wider range of inks and
dyes are available for use in screen printing than for use in any other
printing process.

Utilization of screen printing presses has begun to increase
because production rates have improved. This has been a result of the
development of the automated and rotary screen printing press,
improved dryers, and U.V. curable ink. The major chemicals used
include screen emulsions, inks, and solvents, surfactants, caustics
and oxidizers used in screen reclamation. The inks used vary
dramatically in their formulations.

Exercise 3. Complete the following sentences from the text:

1. Including paper, plastics, ................. , nylon and cotton.

2. The advantage of screen printing over other .......... can print
on substrates of any shape, thickness and size.

3. This allows for some very ........... ...... using other printing
methods.

4. Utilization of screen ..... has begun to increase because .....

have improved.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Screen printing is arguably the most versatile of all printing
processes. It can be used to print on a wide variety of substrates,
including paper, paperboard, plastics, glass, metals, fabrics, and
many other materials.

2. A significant characteristic of screen printing is that a greater
thickness of the ink can be applied to the substrate than is possible
with other printing techniques.

3. This has been a result of the development of the automated
and rotary screen printing press, improved  dryers,
and U.V. curable ink.

4. The major chemicals used include screen emulsions, inks,
and solvents, surfactants, caustics and oxidizers used in screen
reclamation.
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Exercise 5. Discuss this theme.

Folding
.-—j| —1
il 4
Half Fold Tri-Fold Z-Fold Accordian
| :h
Roll Double 11x17
Parallel to #10

Exercise 1. Answer the questions:

1. What is the folding?

2. How do you understand pleated?

3. What kind of methods of folding do you know?
4. How many attempts might be there?

New words and expressions:

challenge npobiema Mocerne

current TOK 9JIEKTP KyaThl
attempts MONBITKH ¥MTBIIBIC

laudable MOXBAJILHO MaKTayFa TYpapIbIK
eventually B KOHEUYHOM HMTOTE HOTHXKECIHJIC
preclude HCKJTIOYaeT €CeTIKe aaMaii bl
modifying MoudUKaui XKaHAPTY

stacking yKIIa/iKa KaFacTeIpy
tearing paspsbiBas KBIPTA, AXKbIpaTa
pleated ITUCCUPOBAHHBIC KaTnapJiiaHFaH
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Exercise 2. Make up sentences using the following words
and word combinations:

Taping, pieces together, cutting paper, tearing paper, geometric
progression, confirmed by scholars.

Read the text and discuss it:
Britney’s paper folding

The long standing challenge was that a single piece of paper, no
matter the size, cannot be folded in half more than 7 or 8 times.
Recently, reports have been made that Britney’s paper folding record
of folding a piece of paper in half 12 times has been broken. These
current attempts, though laudable and will eventually be successful,
are not satisfactory due to strict rules she followed to also preclude
criticism from modifying the problem. Challengers have used
methods including stacking separate pieces on top of one another,
taping pieces together, cutting paper, tearing paper, and pleated (fan)
folding instead of folding in half. These methods circumvent the
principles of the simply defined paper folding problem and
demonstrate a misunderstanding of why the challenge was thought
to be impossible.

The most significant part of Britney's work is actually not the
geometric progression of a folding sequence but rather the detailed
analysis to find why geometric sequences have practical limits that
prevent them from expanding.

Her book provides the size of paper needed to fold paper and
gold 16 times using different folding techniques. Her equations have
been confirmed by scholars at Cal Tech and Harvey Mudd and are
posted on Wolfram MathWorld.

Exercise 3. Complete the following sentences from the text:

1. The long standing challenge was that a single piece of
paper......... cannot be folded in half more than 7 or 8 times.

2. Challengers have used methods including ........... on top of
one another, ....... and pleated (fan) folding instead of folding
in half.
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3. These methods circumvent the principles of the simply

defined paper ........ a misunderstanding of ........... thought to be
impossible.
4. Her book provides the size of paper needed ........ 16 times

using different folding techniques.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. These current attempts, though laudable and will eventually
be successful, are not satisfactory due to strict rules she followed to
also preclude criticism from modifying the problem.

2. Reports have been made that Britney’s paper folding record
of folding a piece of paper in half 12 times has been broken.

3. The most significant part of Britney's work is actually not the
geometric progression of a folding sequence but rather the detailed
analysis to find why geometric sequences have practical limits that
prevent them from expanding.

4. Her equations have been confirmed by scholars at Cal Tech
and Harvey Mudd and are posted on Wolfram MathWorld.

Exercise 5. Discuss this theme.

Graphic design
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Exercise 1. Answer the questions:

1. What is the overlapping?

2. How to prepare the page layout?

3. What is the visual representation?

4. What does product package might include?

New words and expressions:

field nose aiimMak

subset MOJJMHOKECTBOM KeTl JKarJanaa

overlapping MepeKphITHE xaly

to create co31aTh LIBIFapy, JKacay

page layout MaKeT CTPaHUIIbI MapaKThIH YITici

pre-existing yKe KoJiaHbicTa Oap
CYIIECTBYIOIINE

diverse pa3Ho0Opa3HbIH opTypii

Exercise 2. Make up sentences using the following words
and word combinations:

Visual communication, space and image, graphic design, visual
art, print advertisements, website graphics.

Read the text and discuss it:

Graphic design

Graphic design is the methodology of visual communication,
and problem-solving through the use of type, space and image.
The field is considered a subset of visual communication and
communication design, but sometimes the term "graphic design"
is used interchangeably with these due to overlapping skills involved.
Graphic designers use various methods to create and combine words,
symbols, and images to create a visual representation of ideas and
messages. A graphic designer may use a combination of typography,
visual arts and page layout techniques to produce a final result.
Graphic design often refers to both the process (designing) by which
the communication is created and the products (designs) which are
generated.
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Common uses of graphic design include identity
(logos and branding), publications (magazines, newspapers and
books), print advertisements, posters, billboards, website graphics
and elements, signs and product packaging. For example, a product
package might include a logo or other artwork, organized text and
pure design elements such as images, shapes and color which unify
the piece. Composition is one of the most important features of
graphic design, especially when using pre-existing materials or
diverse elements.

Exercise 3. Complete the following sentences from the text:

1. The field is considered a subset ................. and

2. communication design.

3. Graphic design often ...... (designing) by which the
communication is created and ..... which are generated.

4. Common uses of graphic ............. identity (logos and
branding).
4. Composition is one of ........... features of graphic design.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Graphic design is the methodology of visual communication,
and problem-solving through the use of type, space and image.

2. Graphic designers use various methods to create and combine
words, symbols, and images to create a visual representation of ideas
and messages.

3. Common uses of graphic design include identity (logos and
branding), publications (magazines, newspapers and books), print
advertisements, posters, billboards, website graphics and elements,
signs and product packaging.

4. For example, a product package might include a logo or other
artwork, organized text and pure design elements such as images,
shapes and color which unify the piece.
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Exercise 5. Discuss this theme.

Letterpress printing

Exercise 1. Answer the questions:

1. What is the meaning of viscous?

2. Why in letterpress used platens?

3. Letterpress printing is a mechanical technology or not?
4. How do you understand paperbacks?

New words and expressions:

relatively CPaBHUTEIBHO CaJIBICTHIPMAJIBI
TYpIe

raised HOIHSITEI KeTepiireH

viscous BSI3Kast JKaOBICKAK, TYTKBIP

pasty ink macToo0pa3HbIe rnacra Topi3zi cus

YepHUIIa

via qepe3 APKBUIBI

platens BaJIUKH OuTiKIe

rigid JKeCTKast KaTThI

predominant MPEUMYIIIECTBO APTHIKIIBIIBIFBI

antimony cyppMa cypMme

offset cMeleHne JKBUDKBITY

niche HUIIIA KYBIC, OMBIKIIIA,
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blanket (i (:8100) KepIie
impose HAJIOXHUTh OacTeIpy
substrate cyoctpar TOFBICY
viscosity inks BSA3KOCTb KPacKH 00sTy IbIH
TYTKBIPJIBIFbI
solely HCKITIOYUTEIEHO epeKxiie
rough HIEPOX0BATO Kezip- OyapIp

Exercise 2. Make up sentences using the following words
and word combinations:

Mechanical technology, printing plates, printing quality,
flexography, offset printing, the substrate, rough surfaces.

Read the text and discuss it:

Letterpress printing

Letterpress (relief) printing, of which traditional letterpress and
flexography form a part, is the oldest printing technology. Printing is
done by means of raised printing elements. Letterpress printing is a
mechanical technology in which a relatively high pressure is required
to transfer the highly viscous, pasty ink to the paper via the hard
printing elements. In the chronology of their development, presses
and machinery are subdivided into hand presses and platens, high-
speed presses and web presses, on the basis of the different pressing
methods involved. For centuries letterpress printing with rigid
printing plates, predominantly made from alloys of lead, tin and
antimony, was the dominant printing technology. For many years
letterpress printing has been increasingly losing favor, having been
replaced primarily by offset printing, and it is now only used in niche
areas. Letterpress printing is sometimes used for printed products
such as paperbacks and telephone books that do not impose
particularly high demands on printing quality, and for some daily
newspapers. Indirect letterpress printing (letterset), in which the print
image is transferred to the substrate from the inked-up printing plate
via a blanket cylinder, is still used in certain special fields, packaging
printing in particular.
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In the last several decades, a modified letterpress printing
method, flexography, has become increasingly more prevalent,
especially in the packaging industry, for printing on the most varied
materials. The term “flexography” was introduced at the beginning
of the 1950s (it was previously known as “aniline printing”).
Unlike letterpress printing, flexography uses low viscosity inks and
resilient or soft, flexible printing plates, and the pressure applied
between plate cylinder and substrate is low (“kiss printing”’). Because
of the flexible printing plates, which were formerly made solely from
rubber and are now made mostly from photopolymeric plastic,
printing can also be done on materials with very rough surfaces and
even on fabrics.

Exercise 3. Complete the following sentences from the text:

1. Letterpress printing is a mechanical technology in which a
........ to transfer the highly viscous, pasty ink to the paper via the
hard printing elements.

2. In the chronology of their development, presses and .........
into hand presses and platens.

3. Letterpress printing is sometimes used for ........ and
telephone books that do not impose particularly high .............. , and
for some daily newspapers.

4. In the last several decades, a ......... method, flexography, ...

more prevalent, especially in the packaging industry

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Printing is done by means of raised printing elements.

2. In the chronology of their development, presses and
machinery are subdivided into hand presses and platens, high-speed
presses and web presses, on the basis of the different pressing
methods involved.

3. Indirect letterpress printing (letterset), in which the print
image is transferred to the substrate from the inked-up printing plate
via a blanket cylinder, is still used in certain special fields, packaging
printing in particular.

4. The term “flexography” was introduced at the beginning of
the 1950s (it was previously known as “aniline printing”).
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Exercise 5. Discuss this theme.

Packaging81

RED
FLAVO Lt

Exercise 1. Answer the questions:

1. What is packaging?

2. When we use warehousing?

3. How is the packaging can be described?
4. What is the labelling?

New words and expressions:

enclosing BIIIUTA TIrUIreH
storage XpaHeHue cakray
refers OTHOCHTCSI JKaTa bl
warehousing CKJIapOBaHue Kolimanay
preserves coxpasser CaKTaiIpl
integrated WHTETPUPOBAHBI KipiKKeH

Exercise 2. Make up sentences using the following words
and word combinations:

Enclosing, protecting products, coordinated system, logistics,
integrated into government, graphic communication.
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Read the text and discuss it:
Packaging

Packaging is the technology of enclosing or protecting products
for distribution, storage, sale, and use. Packaging also refers to the
process of design, evaluation, and production of packages. Packaging
can be described as a coordinated system of preparing goods for
transport, warchousing, logistics, sale, and end use. Packaging
contains, protects, preserves, transports, informs, and sells. In many
countries it is fully integrated into government, business, and
institutional, industrial, and personal use.

Package labeling (American English) or labeling
(British  English) is any written, electronic, or graphic
communication on the package or on a separate but associated label.

Exercise 3. Complete the following sentences from the text:

1. Packaging is the technology of ........ for distribution, storage,
sale, and use.

2. Packaging can be described as a ............ of preparing goods
for transport.

3. Packaging contains, ................. , informs, and sells.

4. Written, electronic, or graphic communication on the
package or on a separate .............. label.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Packaging is the technology of enclosing or protecting
products for distribution, storage, sale, and use.

2. Packaging can be described as a coordinated system of
preparing goods for transport, warehousing, logistics, sale,
and end use.

3. Packaging contains, protects, preserves, transports,
informs, and sells.

4. Package labeling (American English) or labeling
(British  English) is any written, electronic, or graphic
communication on the package or on a separate but associated label.
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Exercise 5. Discuss this theme.

Digital prepress

Exercise 1. Answer the questions:

1. With what prepress process begins?
2. Who made adjustments?

3. How do you understand tiny dots?
4. What is the screening?

New words and expressions:

screenings
convert
crafted
lifelike
sharp
stunning
transparencies
drum
proofing
adjustments
deletions
preflight
scrutinized
corruption
fonts

MPOCMOTPBI
KOHBEPTHUPOBAThH
CO3JIaHHLIN
PeATUCTUYHBIMU
pe3koe
MOTPSACAIOIIN I
MPO3pavHbIC
Oapaban
TEIIOU30JIUPYIOLIHIE
KOPPEKTUPOBKH
yAaIeHus
MPEANOJIETHBIN
TIIATEIBHO
KOpPYIIIHS

PUQTHI

KapajasIMIap
KOHBepcusay
YKacaJIbIHFaH
IIbIHANBI

OTKIp

FaXkaiblIl

MeJIip

Oapaban

JKBULY albIPFBIII
Ty3eTitimMaep
elipy

yII1ap ajijbIHIaFbl
MYKHSIT
AKEMKOPJIBIK

opin ynrici
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Exercise 2. Make up sentences using the following words
and word combinations:

Prepress houses, conventional cameras, digital files, artwork,
paper for proofing.

Read the text and discuss it:

Digital prepress

Historically, prepress houses used a system of mechanical
boards, paste-ups and conventional cameras to output film suitable
for the printing press. With the introduction of the Apple Iigs in
1984, projects were not only being designed on computer, but
software was developed that would convert digital files into press
ready information. Today, prepress houses are able to work with
large, complex files to produce film with special screenings, drop
shadows, four-color images, traps and bleeds. This results in
beautifully crafted pieces with lifelike photographs, sharp text and
stunning graphics, all creating visual interest for the reader.

The prepress process begins with the creation of digital artwork
saved in a software layout program such as Quark Express, the
industry standard. The file is given to a prepress house, where
transparencies of photos are drum scanned, turned into high
resolution digital information, downloaded onto a disk and output on
thick specialty paper for proofing. At this stage, color correction
(minor adjustments) or retouching (major additions or deletions to an
image) are done in Adobe Photoshop, an image manipulation and
special effects software program. The high resolution images are
dropped into the layout and a sent to the preflight department, where
disks are scrutinized, with specialized software, like Extensis
ProFlight, for corruption, missing logos, fonts and correct color.
Once a file has passed thorough inspection, it is sent through a
complex computer network to an image setter, a computer controlled
device that outputs images as a pattern of millions of tiny dots on
photographic paper that will be developed into film.
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Exercise 3. Complete the following sentences from the text:

1. Today, prepress houses are able to work with large, .......
with special screenings, drop shadows, four-color images, traps and
bleeds.

2. This results in ........ with lifelike photographs, sharp text
and stunning graphics, all creating visual interest for the reader.

3. The high resolution images are ........ and a sent to the
preflight department.

4. Once a file has passed thorough inspection, it is sent through
...to an image setter.

Exercise 4. Translate the sentences into Kazakh or Russian:

1. Historically, prepress houses used a system of mechanical
boards, paste-ups and conventional cameras to output film suitable
for the printing press.

2. With the introduction of the Apple Ilgs in 1984, projects
were not only being designed on computer, but software was
developed that would convert digital files into press ready
information.

3. The prepress process begins with the creation of digital
artwork saved in a software layout program such as QuarkExpress,
the industry standard.

4. Once a file has passed thorough inspection, it is sent through
a complex computer network to an image setter, a computer
controlled device that outputs images as a pattern of millions of tiny
dots on photographic paper that will be developed into film.

Exercise 5. Discuss this theme.

Electronic Reproduction Technology
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Exercise 1. Answer the questions:

1. How do you understand the electronic reproduction
technology?

2. What do you see in the picture?

3. What is the versatility?

4. What is the classic industrial model?

New words and expressions:

features 0COOEHHOCTH epeKIIeniKTepi
shape ¢dhopma TYp, Kenberi
versatility YHHBEPCAIbHOCTh oMOe0anThIK
restricted OrpaHUYEHO HIEKTey KOWBUIFaH
erases yJansier emripesi
commodities TOBapHbI Tayapiap
diffusion i dysus apanacy, CiHy
immateriality JTYXOBHOCTb pyxaHH
reductions CHIIKEHHUE TOMEH/IEY
sobering OTPE3BJISIONIE CayBIKTBIpa
elusive HEJIOCTHKUMBIH KOJT JKeTIec

Exercise 2. Make up sentences using the following words
and word combinations:

Mechanical reproduction, mechanical antecedents, industrial
model, productivity gains.

Read the text and discuss it:

Electronic Reproduction

Two features, more than anything else, set -electronic
technologies apart from the technologies of mechanical reproduction
that have shaped the cultural role of the book. The first is the
versatility of the technology: unlike mechanical antecedents like the
printing press, the typewriter, or the telegraph, the computer isn't
restricted to a single role in production or diffusion. To a large
extent, in fact, the technology erases the distinctions between the
separate processes of creation, reproduction and distribution that
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characterize the classic industrial model of print commodities,
not just because the same technology is used at each stage, but
because control over the processes can be exercised by at any point
in the chain. (There's a nice indication of this in the way the names of
modes of distribution undergo a semantic shift when they are applied
to electronic domains. The difference between "posting" and
"sending" an electronic memo has mostly to do with what commands
a user has to enter to see the document; it is nothing like the
difference between tacking a paper memo to an office bulletin board
and putting copies of it in everyone's mailbox.)

The second important difference between the two technologies
follows from the immateriality of electronic representations and the
resulting reductions in the cost of reproduction. It remains to be seen
whether information technology will make substantially lower the
initial costs of producing electronic documents - there is not a lot of
large-scale experience to go by here, and the sobering lesson of the
last ten years is that the savings and productivity gains that people
expected from the introduction of office automation have generally
proven to be elusive. One thing is certain, though: electronic
technology reduces the incremental costs of reproduction, by
eliminating the economies of scale associated with the mass
production of books. So the unit cost of making a copy or printout of
an electronic file doesn't decrease with the number of copies made.

Exercise 3. Complete the following sentences from the text:
1. There's a nice indication of this in the way the names of ....a
semantic shift when they are applied to electronic domains.

2. The second important difference between the ....... of
electronic representations and the resulting reductions in the cost of
reproduction.

3. It remains to be seen whether information .................. the

initial costs of producing electronic documents - there is not a lot of
large-scale experience.

4. One thing is certain, though: electronic technology reduces
the incremental costs of reproduction
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. The difference between "posting" and "sending" an electronic
memo has mostly to do with what commands a user has to enter to
see the document; it is nothing like the difference between tacking a
paper memo to an office bulletin board and putting copies of it in
everyone's mailbox.)

2. The second important difference between the two
technologies follows from the immateriality of electronic
representations and the resulting reductions in the cost of
reproduction.

3. The difference between "posting" and "sending" an electronic
memo has mostly to do with what commands a user has to enter to
see the document; it is nothing like the difference between tacking a
paper memo to an office bulletin board and putting copies of it in
everyone's mailbox.

4. So the unit cost of making a copy or printout of an electronic
file doesn't decrease with the number of copies made.

Exercise 5. Discuss this theme.

Biography of Johann Gutenberg

Exercise 1. Answer the questions:

1. Who is the Johann Gutenberg?

2. When he was born?

3. Who helped him to carry on his experiments?
4. When his first book was printed?
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New words and expressions:
obtained MOJTy4YEHO QJIBIHTBI
impatience HETEepIICHNE MIBIIAMCBI3IBIK
wealthy Oorarthlit Oait
determined OIpeneNnsaeTcs AHBIKTAJIA bl
contrive HaJlyMaHHBIN Oii1aH LIbIFapbUIFaH
monks MOHAXH MOHAaXTap
discouraged 00eCKypaxeH TyciHOe# Kany
distinctly OTYETJINB aHBIK, Taiifa TaHOa
Oackanai
completion 3aBepIICHUE asKTaIybI

Exercise 2. Make up sentences using the following words
and word combinations:

Experimenting, movable type,quick way of printing,
metal types.

Read the text and discuss it:

Johannes Gutenberg

Johannes Gutenberg was born 1395, in Mainz, Germany.
He started experimenting with printing by 1438. He obtained backing
in 1450 from the financier Johann Fust, whose impatience and other
factors led to Gutenberg's loss of his establishment to Fust in 1455.
Gutenberg's masterpiece, and the first book ever printed from
movable type, is the “Forty-Two-Line” Bible, completed no later
than 1455.

Gutenberg enjoyed reading the manuscripts and block books
that his parents and their wealthy friends had; and he often said it
was a pity that only rich people could own books. Finally he
determined to contrive some easy and quick way of printing.
Gutenberg did a great deal of his work in secret, for he thought it was
much better that his neighbors should know nothing of what he was
doing. He looked for a workshop where no one would be likely to
find him. Gutenberg was now living in Strasburg, and there was in
that city a ruined old building where, long before his time, a number
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of monks had lived. There was one room of the building which
needed only a little repairing to make it fit to be used. So Gutenberg
got the right to repair that room and use it as his workshop.

All his neighbors wondered what became of him when he left
home in the early morning, and where he had been when they saw
him coming back late in the twilight. Gutenberg did not care much
what people had to say, and in his quiet room he patiently tried one
experiment after another, often feeling very sad and discouraged day
after day because his experiments did not succeed. At last the time
came when he had no money left.

He went back to his old home, Mainz, and there met a rich
goldsmith and lawyer named Joahann Fust (or Faust). Gutenberg told
him how hard he had tried in Strasburg to find some way of making
books cheaply, and how he had now no more money to carry on his
experiments. Fust became greatly interested and gave Gutenberg
what money he needed.

First of all it is thought that he made types of hard wood. Each
type was a little block with a single letter at one end. Such types
were a great deal better than block letters. The block letters were
fixed. They could not be taken out of the words of which they were
parts. The new types were movable so they could be set up to print
one page, then taken apart and set up again and again to print any
number of pages. But type made of wood did not always print the
letters clearly and distinctly, so Gutenberg gave up wood types and
tried metal types. This worked much better, and Gutenberg was
progressing well toward the completion of the first book ever printed
by movable type: the Bible in Latin.

Exercise 3. Complete the following sentences from the text:
1. He started experimenting ............. by 1438.

2.Gutenberg did a great deal of his work in secret, for he.......
that his neighbors should know nothing of what he was doing.
2. He went back to his old home, Mainz, and there met a ... and
lawyer named Joahann Fust (or Faust).

4. They could not be ............... of which they were parts.
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Exercise 4. Translate the sentences into Kazakh or Russian:

1. He obtained backing in 1450 from the financier Johann Fust,
whose impatience and other factors led to Gutenberg's loss of his
establishment to Fust in 1455.

2. Gutenberg enjoyed reading the manuscripts and block books
that his parents and their wealthy friends had; and he often said it
was a pity that only rich people could own books.

3. All his neighbors wondered what became of him when he left
home in the early morning, and where he had been when they saw
him coming back late in the twilight.

4. This worked much better, and Gutenberg was progressing
well toward the completion of the first book ever printed by movable
type: the Bible in Latin.

Exercise 5. Discuss this theme.
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Test assignments for self-control:
Test Unit 1
1. The properties of materials are sometimes referred to as......
as compared to structure-insensitive properties.

a) structure-sensitive

b) to structure-insensitive

¢) structure — density
2. There are many possible complex interrelationships among
the ........ structure of a material and its service performance.

a) mobility

b) internal

c) rate
3. Microscopic properties pertain to ............. , and their
interactions.

a) parts

b) impurities

¢) atoms, molecules
4. Physical and mechanical properties the more .......... and
wisely will he/she be able to choose the proper material for a
given design.

a) unquickly

b) quickly

¢) seldom
5.0 mechanics, once restricted to the academic halls, has
now become a bread-and-butter topic.

a) equal

b) quantum

¢) phenomenon
6. Most impact test use a calibrated hammer ......... a notched
or unnotched test specimen.

a) failure

b) to bite

c) to strike
T is a suitable criterion for designing components that
are to be subjected to static loads, for cyclic loading the
behavior of a material must be evaluated under dynamic
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conditions.

a) yield strength

b) fatigue strength

c) extended
8. A typical creep curve is a plot of the........... against time of
a wires subjected to a tensile load at a given temperature.

a) elongation

b) stainless

¢) twinning

9.Inover ........ of all designs a material is selected primarily
on the basis of yield strength and ability to fill space at the
lowest cost.

a) 80 percent

b) 65 percent

¢) 90 percent
10. The effect of rising production capacity and strong
competition, as found in the polymer industry..........

a) since the 1945s

b) since the 1950s

c) since the 1959s
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Test assignments for self-control:
Test Unit 2.

1. In 2010 more than ...... worth over 3.5 billion Euros were
produced in Germany.
a) 500 million books
b) 250million books
¢) 100 million books
2. .. were spent in Germany in 2010 on books, brochures,
magazines, and newspapers.
a) Between US$ 15 and US$ 45 per month and
household
b) Between US$ 35 and US$ 55 per month and
household
¢) Between US$ 20 and US$ 55 per month and
household
3.The ....... developed its independent appearance over time.
a) periodicals
b) printed book
¢) magazines
4. Printing is done by means of ........ elements.
a) raised printing
b) highest printing
c) lowest printing
5. Letterpress printing is sometimes used for printed products
suchas .......
a) books and magazines
b) paperbacks and telephone books
C) papers
6. The long standing challenge was that a single piece of paper,
no matter the size, cannot be folded in half more than .........
a) 7 or 8 times
b)2or7
c)6orl5
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7. Screen printing is arguably the most versatile of
....... printing processes.
a) 1
b) 5
c) all
8. Packaging is the technology of ........ or protecting products
for distribution, storage, sale, and use.
a) enclosing
b) made
c) outclosing
9. Prepress houses are able to work with.......... , complex files.
a) small
b) little
c) large
10. Johannes Gutenberg was born ...... , in Mainz, Germany.
a) 1395, in Mainz, Germany.
b) 1365, in Mainz, Germany.
c) 1296, in Mainz, Germany.
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Keys:

Test 1 2 3 4 5 6 7 8 9 10
Unit 1

Test 1 2 3 4 5 6 7 8 9 10
Unit 2
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GLOSSARY

Accreditation — the formal recognition by an independent
body, generally known as an accreditation body, that a certification
body is capable of carrying out certification. Accreditation is not
obligatory but it adds another level of confidence, as ‘accredited’
means the certification body has been independently checked to
make sure it operates according to international standards.

Austenite — a solid solution of carbon in a nonmagnetic form of
iron, stable at high temperatures. It is a constituent of some forms
of steel.

"Titanium can reduce carbon in austenite by forming very stable
carbides."

Anneal - heat (metal or glass) and allow it to cool slowly, in
order to remove internal stresses and toughen it.

"The heat of welding will anneal the copper in the heat-affected
area adjacent to the weld and reduce the strength provided by cold
working."

Bronze - copper alloys with aluminum, beryllium. tin, lead,
etc., in addition to zinc (zinc may be included in the composition of
the alloying element as bronze)

Certification - the provision by an independent body of written
assurance (a certificate) that the product, service or system in
question meets specific requirements.

Compliance mark - sign on the legality of products and
services.

Criteria for matching of products - definition that specifies
the similarity sign products with regulations.

Declaration of Conformity - asserting document compliance
of produced products and rendered services.

Discreteness - (From Latin word discretus) — dividing,
discontinuous

Fragility - state of the material in which the failure occurs
without appreciable plastic deformation

Hardness - ability of a material to resist indentation in the
surface of a solid body
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Inspection audit- verification of the accreditation body for
compliance quality sign of products with regulations.

Iron - ferrous alloys with carbon

ISO Survey — 2012 Every year ISO performs a survey of
certifications to its management system standards. The latest edition
shows a significant increase in certificates for ISO 27001
(information security) and ISO 22000 (food safety management) as
well as for energy and environmental management.

Modification - (From Latin word modification) change,
variation.

Parameter - (From Greece word parametron - measure)
quantity characterizing a property of the process, phenomenon, or
system, machine, or devices.

Polymers - Macromolecular substances composed of giant
molecules consisting of repeating units of the elementary (chains)

Plastics - artificially produced non-metallic materials,
consisting mainly or entirely of high-molecular compounds based on
natural or synthetic polymers

Pearlite — a finely laminated mixture of ferrite and cementite
present in cast iron and steel, formed by the cooling of austenite.

"The structure now consists of free cementite and pearlite ."

Qualimetric compliance - Determine the suitability of
products for demanded regulations.

Quasi - (From Latin word quasi) supposed.

Registration — certification is very often referred to as
registration in North America

Reliability - The ability of the body to maintain over time
within the established values of all parameters characterizing the
functions required in a given mode and conditions of use

Solid solution — a solid mixture containing a minor component
uniformly distributed within the crystal lattice of the major
component.

Steel - iron-carbon alloys containing carbon

Strength - the body's ability to resist deformation

Selective - one of the principles of standardization.
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Services - (work) operating action that satisfies the customer's
requirements.

Simplification - Simple, cost-effective and technically
available kind of standardization.

Succession - the use of constructive decisions previously
already taken other developed production vehicles to new machines.

Standardization - verb (From Latin word standard- norm,
sample)

to bring to or make of an established standard size, weight, qual
ity, strength, : to standardize manufactured parts.

Services - (work) operating action that satisfies the customer's
requirements.

Succession - the use of constructive decisions previously
already taken other developed production vehicles to new machines.

The structure of the metal or alloy - the nature and
positioning of the phases in the metal or alloy

Unification - (From Latin word unus- one) -

the process of unifying or uniting; union:

the state or condition of being unified: The unification of the ma
nufacturing and distribution functions
under one executive has advantages.

Unitization - method of establishing and operating the
products.

White cast iron - iron, in which all the carbon associated with
iron in the form of cementite. White cast iron is light (white) kink,
high hardness and brittleness
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BIPM
CN
CA
DN
GOST-K
GDP
IAF
ILAC
ISO
IEC
IFCC

IUPAC
IUPAP
JICGM
JCS
NCES
OIN

OIML
VIM
WTO
WELMEC
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ACRONYMS

International Bureau of Weights and Measures
Common Name
Certification Authorities
Distinguished Name

State standardization of Kazakhstan

Gross Domestic Product

International Accreditation Forum

International Laboratory Accreditation Cooperation
International Organization for Standardization
International Electrotechnical Commission
International Federation of Clinical Chemistry and
laboratory Medicine

International Union of Pure and Applied Chemistry
International Union of Pure and Applied Physics
Joint Committee for Guides in Metrology

Joint Committee of Services

Net-Centric Enterprise Services

in French for Organization internationale de
normalisation

Organisation Internationale de Metrology Legale
International vocabulary of metrology

World Trade Organization

Western European Legal Metrology Cooperation
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