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AHHOTHPOBaHHE
AHHOTUpOBaHME - BTOpUYHAs O0OpabOTKa MUCbMEHHOW HH(QOpPMALUU.
AHHoTanus - (Abstract or Summary) kpatkast cipaBka O CTaTbe, KHUT€ U T.I. C TOYKH

3peHus cojepkanua. Marepuan usjiaraercs B peAesibHO cxxaToi popme.

TpebGoBaHug K AHHOTAIIMHA.

1. JJakOHUYHOCTH $5I3bIKA, T.€. UCIOJIB30BAHUE MPOCTHIX MPEUIOKEHUHN (IJIaroJibl
yHOTpeOJISAIOTCS BCEr/la B HACTOSIIEM BpPEMEHU B JCHCTBUTEIBHOM WU
CTpaJlaTeIbHOM 3aJI0Te; MOAAJIbHBIE TJIAr0JIbl OTCYTCTBYIOT).

2. Crporas joruyeckasi CTpyKTypa TEKCTa aHHOTALINH.

3. OOs3aTenbHOE BBEACHUE B TEKCT AHIVIMMCKUX OE3JIMYHBIX KOHCTPYKLHUH, C

IMIOMOIIBIO KOTOPBIX IMPOUCXOAUT BBCACHUC N OIMMCAHUC TCKCTA OpUTMHAJIA.

The article (text) deals with...

[E—

As the title implies the article describes...
It is specially noted...

A mention should be made...

It is spoken in detalil...

It is reported...

The text gives a valuable information on...

Much attention is given to...

A S AR

The article gives a detailed analysis of...

10.1t should be stressed (emphasized) that...

11.The title (name, head line, heading) of the article is...

12.The article consists of (contains, includes, falls into) ... (3) parts, sections.

13.The subject (topic, theme) of the article (text) is...



14.The article provides the reader with some data on ... (some material /
information on)...

15. The purpose (aim, object) of the article (text) is to provide...

UNIT 1. Magnesium.

1. Ilpocmompume cnedywuiue ci06a, OHU NOMO2YHL 6aAM € padome HAO

mekcmom Magnesium:

Ratio OTHOLIEHUE, KOAP(ULIUEHT

Bulky 0O0JBIION, TPOMO3AKUI

Stiff KECTKHUH, KpETKui

Inherent CBOWCTBEHHBIN, BHYTPEHHE NPUCYIIUN
Appropriate MTOJIXOJAIIUN, COOTBETCTBYIOIINI

Ductility  BSI3KOCTb, IACTUYHOCTD, TATYYECTh, KOBKOCTh
To accompany  conpoBOXAaTh

Detrimental BpEIHBIN

Competitive CONEPHUYAIOLIUN, KOHKYPEHTOCTIOCOOHBIN

Tolerance limit  momycTuMmBIii peaen

Content CoZlep)KaHue
Immersion MOTPYKEHUE
Dip OTPYyKEHUE

1l. Ilepeseoume npousgeoonsie:
Limit-limited-unlimited-limitation,
Compete-competitive-competition-competitively.
Resist-resistance-resistant.
Protect-protection-protective.
Pure-purity-impurity.

Corrode-corrosion-corrosive.



III. Cepynnupyiime cnoea 01u3Kkue no 3Ha4eHUO:

Bulkier To burn

To work Powders

To oxidize Suitable

To withstand Immersion
Fine particles Thicker
Appropriate To machine
Dip To overcome

1V. Cepynnupyitme c1o6a npomueonoioxdcHole no 3Ha4eHuIo:

Favorable Inferior
Superior Unlimited
Alloyed Detrimental
Limited Pure

Present Inappropriate
Appropriate Absent

V. Ilpoumume mekcm, naiioume u nepeseoume NPeONOMHCEHUA, 8 KOMOPbIX
cooepicamces omeemnl Ha 6ONPOCHL:

1. Where can magnesium be found in practically unlimited quantities?
2. Are there any detrimental factors in magnesium?

3. What increases the protection of all alloys?

Magnesium

The most important property of magnesium is its light weight or, in alloyed
form, its high strength-to-weight ratio. Although this ratio may not be superior to that
of stainless steel or strong aluminum alloys, the magnesium structure will be bulkier
or thicker and, therefore, stiffer. This inherent advantage of magnesium alloys can,
however, sometimes be overcome by appropriate design of aluminum or stainless-
steel structures. Magnesium, a close-packed hexagonal metal, has limited ductility at

room temperatures. When heated to about S00°F, it becomes very plastic and can be



worked, in some cases, more severely than aluminum, brass, or steel. Finally,
magnesium is the world's most universally available metal, present in sea water in
practically unlimited quantities. All of the metal produced in the world up to 1949
could have been taken from one-fifth of a cubic mile of sea water!

These favorable engineering characteristics are accompanied by some
detrimental factors. The metal and its alloys oxidize or burn easily when liquid or in
fine particles such as machined chips or powders. In addition, the cost per pound,
although steadily decreasing in the past twenty years, is still higher than most
competitive metals. The cost per unit volume is not always higher, and the cost of a
specific fabricated article may, in some cases, be less than that for a competitive
metal.

Magnesium has long been thought to have relatively poor corrosion resistance,
particularly to salt-water solutions or vapors. This resulted in extremely careful
surface protection (or the abandonment of use of the metal) in many applications,
e.g., naval aircraft. It has been found that pure magnesium, and its important alloys
are very resistant to salt-water corrosion. By keeping the amounts of iron, copper,
nickel, and cobalt impurities below certain tolerance limits (e.g., 0.017% Fe), or by
balancing higher contents with other elements that neutralize the corrosion-
stimulating effect, magnesium alloys may show far greater resistance to corrosion
than was believed possible only a few years ago; e.g., they withstand 3 months'
alternate immersion in a 3% sodium chloride solution without significant loss of
strength. This is in comparison with similar alloys made from ordinary commercial
magnesium which might completely dissolve or corrode away under the same con-
ditions. Paints following a chemical dip increase the protection of all alloys, but even
the improved "pure" magnesium alloys would never be chosen solely on the basis of

their resistance to salt-water corrosion.

VI. Haiioume 6 mekcme u nepeeeoume npeonoxyceHue, 6 KOmMopom

ecmpeuaemcsa Subjective Infinitive Construction.



VII. 3axonuume oannoe npeonodcenue, vlopas hpaszy, omoopasrcarouyro 00Hy
U3 MblCell meKcma:
The advantage of magnesium alloys can be overcome by...
1. ...competitive metals.
2. ...appropriate design of aluminum structures.
3. ...poor corrosion resistance.
Magnesium is the world’s ...
1. ...most competitive metal.
2. ...most severely worked metal.
3. ...most universally available metal.
Magnesium and its alloys oxidize easily ...
1. ...when heated to about 500°F.
2. ...when liquid or in fine particles.

3. ...atroom temperature.

VIII. Haiioume ¢ mexkcme u nHazoeume:
1. Bce cBolicTBa, IpUCyIIME MarHe3HuIo.

2. CDaKTOpBI, BJIMATOIINUC HA COIIPOTHUBIICHHUC MATHC3UA KOPPO3UH.

IX. Ilpoumume mexcm euwie pa3. Bvipazume eauie omnoutenue Kk noay4eHHou

undwpmauuu, YKascume Ha AKmyaibHOCHlb membal.

X. H3znosxcume 6 RUCbMEHHOM UIU YCHIHOM 8UOE:
What is the text about?
What is described in detail?
What is given in short?

What is the key idea of the text?

XI. Cocmaeébme annomayuio mekcma, UCnoab3ysa Kilouesvle (hpasol.
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UNIT 2. Zinc.

1. Ilpocmompume caedywuiue cioea, OHU HOMOZYm 6am 6 padome HAO
mekcmom Zinc:
To owe OBITH JTOJDKHBIM

Thereafter mocne 3TOrO, C TOrO BpeMEHU, COOTBETCTBEHHO

To exclude HCKJIFOYaTh

To elevate ITOJHUMATh, IIOBBIIIATh

Die casting JUTHE N0 AaBJICHUEM, OTJIMBKA MaTpUllaMU
Humid BJIA)KHBIN

To swell pa30yxatb

To jam 3aIeMJISITh, 33JIePKUBATh, HE JICCTBOBATH
Permissible JOTYCTUMBIH, 0€30TacHbIN

To mold dbopmoBath

Impact resistance CONPOTUBRJICHUE yIapy

Shear strength CONPOTHUBJIEHUE Cpe3y (CABUTY)

Compression strength  conpoTHuBIeHUE CKATHIO
Tensile strength CONPOTHUBJIEHUE PA3PHIBY

Immerse IIOIPY’KaTh

11. Ilepeseoume npouszeoonsvie:
Protect-protection.
Permit-permission-permissible.
Paint-paintability.
Inject-injection-injector.
Select-selective-selection.
Deposit-deposition-electrodeposition.
Apply-appliance-application.

Develop-development-developing.



1I1. Cepynnupyiime cnoea 0au3kue no 3Ha4eHUI0:

Rusting Insure
Relatively Mild
Provide Comparatively
Because of Due to
Cheap Between grains
Humid Corrosion
Intergranular Decreased cost
1v. Cepynnupyitme cno6a npomugononi0McHbvle N0 3HAYEHUIO:
Equal Exclude
Result in Increase
Liquid Unequal
Include Unlimited
Limited Result from
Reduce solid

V. IlIpoumume mexcm, Haiioume u nepeseoume nPeodnNoHceHus, 6 KOMopvlx
codeprcamces omeemul HA 60NPOCHL:
1. What is the chief use of Zinc?
. What do Zinc die castings provide?
. What are the properties of Zinc?

. What is the melting point of Zinc?

2

3

4. How can Zinc be coated on the surface of Iron?

5

6. What reduced the strength properties of the first die castings?
7

. What is one of the strongest of die cast metals?
Zinc

This metal owes one of its chief uses to the fact that it can be coated readily on

the surface of iron, by immersing the iron in liquid zinc or by electrodeposition; it
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will thereafter protect the iron from rusting or corrosion in mildly corrosive mediums.
The protection is effected by excluding contact of the mediums with iron and is
electrochemical since zinc is anodic to iron and will go into solution while iron acts
as a cathode and is unaffected.

Like magnesium, zinc is close-packed hexagonal and has limited ductility at
room temperature, but it becomes quite plastic at elevated temperatures. Zinc has a
relatively low melting point and thus, in the alloyed form, was chosen as particularly
suitable for making pressure die castings.

Zinc die castings provide long service life. They insure the painting and plating
superiority. However, the first die castings proved very unsatisfactory, particularly in
warm, humid climates. They would swell enough to jam mechanisms in which they
were used, and the intergranular (between grains) corrosion, which caused the
swelling, greatly reduced the strength properties. Research showed that by keeping
the total content of lead and cadmium impurities below 0.01%, the die castings would
indefinitely resist intergranular corrosion. Thus, zinc for die-casting alloys must have
a purity of 99.99%, whereas that used for alloying with copper (to make brass) or for
galvanizing iron has considerably higher permissible impurity limits.

Zinc 1s among the strongest of die cast metals. It has an impact resistance up to
45 ft. Ibs. A compression strength of 60,000 psi; and a shear strength of 35,000 psi, as
well as a tensile strength of 44,000 psi. None of these advantages can be matched by
plastics.

Chrome plated zinc die castings are bright and attractive. They have immediate
customer appeal. And they still retain their gleaming good looks year after year.

Want to add color for a contrast with plating? Zinc's superior paintability is
unequaled. And the paint stays on the zinc surface.

Zinc die castings can be economically produced and finished when the latest
production techniques are used to produce thin wall components. For example, thin
wall zinc die castings can achieve a flatness tolerance for a 3-in. part as close as

0.008-1n. Injection of molded plastics cannot match this advantage.
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Material selection plays a critical role in producing competitively priced quality
products. Because of this, appliance designers are paying more attention than ever
before to making material selection decisions.

Take the case of plastic appliance components. In some cases, they may appear
to be ideally suited for an application. Plastics are often the first material a designer
turns to when he thinks of cheap material and production costs. But designers
sometimes forget that decreased production and materials costs can result in poor
quality. And a one-time sale that can result in an anti-brand impression. No matter
what they pay for the product, consumers aren't pleased by inferior performance or
service life.

For example, a product designer chooses injection molded plastic for an
appliance base. It costs less than most metal. Plastic manufacturers say its production
costs are low. A designer might base his material selection decision on these reasons.
But he should ask himself: "How will the plastic component perform in service?"

Most uncoated plastic surfaces become scratched and unsightly after some use.
Plated or painted surfaces applied to plastic can wear away in time, exposing the
unattractive base material underneath. Plastic surfaces exposed to the corrosive
effects of dishwashing detergents usually develop an unattractive stain that looks
unsanitary.

Today's better informed appliance designers and engineers are turning to thin

wall zinc die castings to solve these problems

VL. 3akonyume O0anHoe npeonoicenue, evlopas gpazy, omoodparcarouiyio
00Ny U3 Mblcl1ell meKkcma:

Zinc owes one of its chief uses to the fact that ...
1. ...it can be coated readily on the surface of iron.
2. ...it provides long service life.
3. ...it1is closed-packed hexagonal.

Zinc will protect the iron from rusting ...
1. ...at room temperature.
2. ...at elevated temperature.

13
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3. ...in mildly corrosive mediums.
The first die castings proved ...

1. ...painting superiority of Zinc.

2. ...very unsatisfactory.

3. ...quality isn’t sacrificed.
Zinc for die casting alloys must have ...

1. ...impurities below 0.01%.

2. ...a purity of 99.99%.

3 ...higher permissible impurity limits.

VII. IIpocmompume nepewtii ad3ay mekcma u ozaziagome e2o. Haiioume
npeonolcenue, onucovléarouiee PuzuuecKuil cMolcl IJ1eKmpoaumudeckozo

6blOe/1IeHUA MemaJlid, nepegeoume e2o.
VIII. Ilucomenno nepesedume mpemuii ad3ay mexkcma.

IX. Jlokasicume, umo yuHK — 0OUH U3 Hauboaee NOOXO0AUWUX 01

JIUMbsA OO 0A6IeHUEM MEMAall08.

X. Haiioume ab3ay, ¢ kKomopom 2080pumcsa 0 npeeocxoocmee OMmaIueoK

UUHKA  nO0  OaeleHuem  HA0  NIAACMMACCOU,  3ahOpPMOGAHHOU

8npBICKUBAHUEM.

XI. Cocmagvome AHHOmauurw mexkcma, UCnojlb3ysa Kjiroueessvle ¢pa3bl.



UNIT 3. Iron.

1. Ilpocmompume cnedywuiue cioea, OHU HOMOZym 6am 6 padome HAO

mexcmom Iron.
Ingot
Enameled ware
To subject
Embrittlement
To pickle

To electroplate

Interstice
Relatively
Constituent
Hot-shortness
Innocuous
Eddy-current loss
Permeability

11. Ilepeseoume npouszeoonvie:

CJIUTOK, OOJIBaHKA
AMaJIUPOBAHHBIE U3JIETUS
II0/IBEPraTh

XPYIKOCTb, IPUJIAHUE XPYIKOCTH
TpaBUTb, IPOTPABIUBATH
HAaHOCHUTH CIIOM MeTajla TajdbBaHUYECKUM
crnocooom

IIPOMEKYTOK

CBSI3aHHO, POJICTBEHHBIN
COCTaBHasi 4acThb
KpPaCHOJIOMKOCTb

0e3BpeIHbIN

oTeps U3 — 3a TOKOB PyKo

MMPOHUIACMOCTDb, IIPOXOAUMOCTD

Relate-relative-relatively.

Brittle-embrittle-embrittlement.

Differ-different-difference.

Free- freely-freedom.

Continue-continuity-discontinuity.

Tense-intense-intensity.

15



1I1. Cepynnupyiime cnoea 01u3kue no 3HaA4eHUI0:

Sufficiently Sample
Specimen Permit
Entirely Quantity
Attain Transform
Allow Obtain
Convert Totally
Amount Enough

V. Cepynnupyiime cno6a npomugonoiodicHvle N0 3HA4YEHUIO:
Stable External
Result in Forbid
Desirable Unstable
Purity Undesirable
Internal Impurity
permit Result from

V. Illpoumume mexcm, naiioume u nepeseoume npPeoodHceHus, 8 KOMopvlxX
cooepircamces omeemaul HA 60NPOCHL:
Where does ingot iron find its application?
What is the difference between hydrogen embrittlement of copper
and 1ron?
What is the effect of the presence of manganese sulfide on the
steel?

How can eddy-current losses be prevented?

Iron

In the pure state, iron has much better corrosion resistance than in the relatively
impure form of steel, even low-carbon grades. Ingot iron finds its most important
applications in enameled ware and in fields-where better corrosion resistance than

that of steel, but not particularly high strength, is required.
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Iron is subjected to a "hydrogen embrittlement," which is entirely different in
nature from the hydrogen embrittlement of copper. Whereas copper is embrittled only
when it contains oxygen (or oxide) and is heated in hydrogen, iron is embrittled even
though free of oxygen and kept at room temperatures. If the iron is at room
temperatures, hydrogen is absorbed in sufficiently large quantities only when the gas
is present at the surface in atomic form. Thus hydrogen kept in steel cylinders does
not particularly embrittle the steel. However, if iron or steel is pickled in acid or
electroplated, hydrogen is released in the atomic form at the metal surface and is
absorbed readily by the iron. Hydrogen atoms can move freely through interstices of
the iron's atomic structure. When a sufficient number come to some internal
discontinuity, they tend to join up in pairs to form stable H, molecules and, in so
doing, create a local pressure that can attain extremely high intensities. A specimen in
this condition is very brittle and, relatively, weak. The same hydrogen embrittlement
will result from heating iron or steel in hydrogen or from hydrogen absorbed by
molten iron, in the case of certain grades of steels. Following the absorption of
hydrogen, a long time at room temperature or shorter time at somewhat elevated
temperatures will permit it to diffuse to the surface and escape there. This will result
in regaining practically all of the original ductility of the metal.

The commonest undesirable impurity element in all iron and steels is sulfur
which, with iron, forms a low-melting-point constituent and thus causes hot-
shortness. The presence of manganese in amounts of about five times the sulfur
content converts the sulfur to innocuous (high-melting-point), manganese sulfide.
When present in comparatively large amounts, the manganese sulfide, by interrupting
the continuity of the plastic ferrite matrix, permits the steel to be machined faster,
with less power, and with a better surface finish. Sulfur added to oxidized liquid
steels of normal content does not seem to form the normal iron sulfide that,
distributed along grain boundaries, causes hot-shortness. Ramsey and Graper show
that the machinability of deoxidized steels may be improved without large manganese
additions by adding sulfur as a sulfite, Na,SO;, which, upon contact with liquid
steels, decomposes to SO, and Na,O. The SO, is absorbed by the steel, perhaps as a
monoxide with the excess oxygen forming SiO, and Al,O;. These are slagged off by

17



the Na,O. The resulting oxysulfide inclusions, by being uniformly dispersed, increase
machinability without causing hot-shortness. However, other authorities claim that
the same slight increase in sulfur, added directly as sulfur rather than as sulfite, would
have a comparable favorable influence on machinability.

Iron is the most strongly magnetic of all the elements, yet it is not used in the
pure form in electromagnets or in permanent magnets. In electromagnets, it is too
good an electrical conductor. To prevent high eddy-current losses, silicon in amounts
of about 3.5% 1is added to reduce conductivity with little effect on magnetic
permeability. Permanent magnets require characteristics that are found to the highest

degree in hard alloys of iron with cobalt, aluminum, and other elements.

VL. 3akonuume Oannoe npeonoicenue, evlopaes gpaszy, omoodparxcarouiyio
O0O0HY U3 MbICNIell meKcma:
Hydrogen kept in steel cylinders. ..
1. ...doesn’t particularly embrittle the steel.
2. ...1s absorbed readily by the metal.
3. ...isreleased in the atomic form at the metal surface.
Hydrogen atoms can...
1. ...be absorbed by molten iron.
2. ...be present in large amount.
3. ...move freely through interstices.
Sulfur added to oxidized liquid steels does not seem...
1. ...to form the normal iron sulfide.
2. ...to contact with liquid steels.

3. ...to increase machinability.

VII. Ilepeuucnume éce ceoiicmea jcenes3a, paccmampueaemole 6 meKcme.

VIII. IIpoumume mexkcm ewe pa3. Boipasume eawe omnowenue K

n0lell€HH0l7 uud)opmauuu, YKasicume Ha aKkmydibHOCHLb memMbl.
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IX. H3nooxcume 6 nucoMeHHOM WU YCHIHOM 8UOe:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?

X. Cocmasvme AHHOmMauuro mexkcma, UCnoJjib3ysa Kiroueessvle ¢pa3bl.
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UNIT 4. Aluminum.

L Hpocmompume cnedymmue cjlloéa, OHU nOomocym e6am RNOHAMb MmMeEKcm

Aluminum
Volume basis 00beMHBIN 0a3rc (OCHOBA)
Weight basis BECOBOM 0a3uc
Constituent COCTaBJIAIONIAS
Span NEPEKPBITHE, TPOJIET
Utensil KyXOHHas 1ocyja
To favor NOJJIEP>KUBATh

II. C nomowpwprw ompuyamenvHvlx npepgukcoe oopasyiime crosa,
HPOMUBONOTIONHCHDBIE NO 3HAYEHUI) OAHHBIM; NEPeseoUne ux.
Un — important, detectable, easy, limited, desirable, available,
affected, satisfactory.
In — soluble, definitely, sufficiently, dependent, tensity.
Ab — normal.
Im — purity, movable, perfect.

Non — toxic, conductive, corroding, directional, ferrous, soluble.

III. Cepynnupyiime cnoea 61u3kue no 3HaA4eHUIO:

Application Enough
Amount Sphere
Decrease Quantity
Sufficiently Enlarge
Field Usage
Increase Reduce

20



1V.  Cepynnupyiime cnoea npomugononoxcHsle o 3HA4eHUIO:

Light Result from
Solid Unimportant
Conductor Liquid
Present Insulator
Result in Heavy
Important Absent

V. IIpocmompume mekcm, Hauoume u nepegeoume npeoONOIHCEeHUs ¢

npunazamejlbHbIMU 6 cpaenumeﬂbuoﬁ cmenenu.

Aluminum

This light metal is slightly stronger and less ductile when the normal content of
iron, silicon, and copper impurities are present (as in Alcoa 2S), but in most alloy
applications these are relatively unimportant. They have some influence on alloy
casting properties and heat treatment temperatures, and the amounts present should
be controlled for reproducible optimum properties.

Aluminum has an electrical conductivity about two-thirds that of copper on a
volume basis; it is a better conductor on a weight basis since it weighs only about
one-third as much as copper. Since the iron and silicon impurities form constituents
that are insoluble in solid aluminum and do not materially reduce conductivity,
commercially pure aluminum is becoming widely used for long-distance high-voltage
power transmission lines. Aluminum wires surround a steel wire, present to increase
strength, and the assembly is sufficiently light to increase spans between supporting
towers and materially reduce line installation costs.

The corresponding high thermal conductivity, together with cold plasticity that
permits easy working, has resulted in aluminum becoming the standard material for
cooking utensils. Of course, the good corrosion resistance of the metal and the
nontoxic character of salts formed by any aluminum that does dissolve also have

favored this field of application of the metal.
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VI

VIL.

VIIL.

IX.

22

Hpocmompume §1 U pacckasxcume 0 61UAHUU npumecu rcejiesd, Kpemnun

U Meou Ha CEOIICMEa AIIOMUHUA.
B §2 nainoume omeemul na éonpocwi:
1. What properties of aluminium are mentioned there?

2. What are the fields of aluminium application?

Hepetmcnume ece ceoﬁcmea, no3seoJiarouiue ucnoibioeantdb aIOMUHUU

0J151 U320MOBIEHUA KYXOHHbBIX npuHaOJzeofcnocmeﬁ.

Cocmaevme AHHOmMAuuro K mexKkcmy.



UNIT 5. Nickel.

1.  Ilpocmompume cnedywujue cnoea, OHU HOMOZYHL 6am 6 padome HAO

mexkcmom Nickel:
To embrittle
Innocuous
To escape
Extent
To rust
To deposit
Melting furnace

Grain boundary

NpHUIaBaTh XPYMKOCTh
0e3BpeaHbIN

BBIPBIBATHCS, IPOCAUYNBATHCS, YIETYUYHUBAThCA
CTETICHb

P’KaBeThb

OCaXX/1aTh, TOKPHIBATh

IUTaBHJIbHAS TI€Yb

rpaHulla 3epHa

1.  Ilepeseoume cnedyrwujue cnosa:

Form — to form, use — to use, display — to display,present — to

present, escape — to escape, cost — to cost, limit — to limit, cover — to

cover,rust — to rust.

1I1. Cepynnupyiime cnoea 0au3kue no 3Ha4eHuI0:
Slight Show
Entire Often
Permint Whole
Display Allow
frequently Little

1V.  Cepynnupyiime cioea npomugonoui0xycHvle no 3HAYEHUI):

Thin
Major
Pure
Detectable
Present

continuous

Absent
Undetectable
Intermittent
Thick
Impure

minor
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V. Ilpoumume mekcm u Hailoume npeoioiceHue, 8 KOmopom 2080pumcsa 00

omjauduu HUKeia Om 6CExX 6blIUEYNOMAHYMbBIX Memaliloe.

Nickel

The element in commercially pure form may contain a slight amount of sulfur
from the fuel used in melting furnaces, which may form a continuous envelope of
brittle sulfide at the grain boundaries and thus embrittle the entire structure. The
amount of sulfide can be so small as to be undectectable by ordinary micrographic
technique. The addition of about 0.05% Mg causes sulfide to form in an innocuous
dispersion of particles and permits the metal to display its inherent plasticity or
malleability. Similarly, lead may be present as an impurity in gold in amounts small
enough to escape detection by the microscope and yet form a thin brittle envelope at
grain boundaries, which, being continuous or nearly so, embrittles the entire
structure.

Nickel is the most expensive metal of those discussed so far, and its relatively
high cost has limited its uses to some extent. Its very good resistance to corrosion is
most often utilized by electroplating a thin layer on the base metal or on an
intermediate copper plate. The nickel plate is most frequently covered with a very
thin layer of chromium electroplate, the chromium being harder, brighter, and
therefore more pleasing to the eye. However, the corrosion protection depends on the
nickel, since the chromium deposits are always somewhat porous. When the so-called
chrome plate on an automobile begins to rust, it is generally because too thin a layer
of nickel was deposited underneath the chromium.

The electrical and electronic industries depend on nickel for various components
of vacuum tubes; its electron emission and expansion (for sealing in glass)
characteristics are important here. Nickel is also important as a catalyst in certain
chemical industries. However, the major uses of nickel are as an alloying element,

particularly in steels.
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VI. Haiioume 6 mekcme u nepeseoume npeoioHceHUsA, 6 KOMOopbvlxX
ecmpeuarwmca Objective Infinitive Construction, Absolute Participial

Construction.

VII. 3akonuume 0annoe npeonodcenue, 8vlopas hpazy, omoopax;carouyro 00Hy
U3 MbiC1ell meKcma:
Nickel in commercially pure form may contain...
1. ...gold in small enough amounts.
2. ...an alloying element.
3. ...aslight amount of sulfur.
Lead may be present in gold in small enough amounts...
1. ...to begin to rust.
2. ...to limit its use.
3. ...to escape detection by the microscope.
Electrical and electronic industries depend on ...
1. ...alloying elements.

2. ...various components of vacuum tubes.

3. ...nickel.

VIII. Omeemvme na éonpocwi:
1. What impurities may be present in commercially pure nickel?
2. What has limited nickel uses?
3. What properties of nickel are most often utilised?

4. What are the fields of nickel application?

IX. Cocmaebme annomauuio mekcma.
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UNIT 6. Beryllium

1. Ilpocmompume cnedyrowue ci06a, OHU NOMO2YHML 6AM 6 padome HAO
mexcmom Beryllium:
Hot-rolled ropsiuexaranblit
Film IUICHKA, CIOH
Deficient  OTCYTCTBYIOIIUA, HEIOCTAOIINI
Hot-short  kpacHonoMkui
Bismuth  BucmyTt Bi
Transparent Ipo3paydHbIii
Opaque HEIIPO3pavyHbIN
Apart from smth. kpome 4-1

Constituent cocTaBJsiroIast

1l.  Ilepeeedume 2nazonvt, coOomeemcmeyouiue nNPUIAzameabHblM:

Free — cBoGomubei  To free
Lower — HyKHMIT To lower

Slow — memieausiin To slow

But — Ho To but
Busy — 3ansaTbrit To busy
Round - kpyrsrii To round

III. Ooépa3yiime mepmunonoZudecKue cj1060COUemanus:

Brittle Tube
Gaseous Boundary
Power Element
Inherent Impurities
Grain Metal
Expensive Malleability
Corrosion Plants
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Vacuum Protection

Alloying

V. Ilepeseoume cnosocouemanus:
crystal structure, remelted under a vacuum, cast under vacuum, stable oxide
particles, beryllium oxide film, cold malleability, low atomic number,

transparent to X-rays, opaque to air, alloying constituent.

V. Ipoumume mexcm u Haiiloume omeemul HaA 60NPOCHL:
1. Why has Beryllium always been considered as a brittle metal?
2. With what metals can Beryllium be alloyed?
3. What are the fields of its application?

Beryllium

Although having the same type of crystal structure as zinc and magnesium,
beryllium has always been considered as a brittle metal since the purest laboratory
grades have shown no malleability. Recently, commercial beryllium remelted under a
vacuum (to eliminate nitrogen and other gaseous impurities), alloyed with small
amounts (0.2 to 0.5%) of titanium or zirconium, and then cast under vacuum, has
been successfully hot-rolled." The titanium or zirconium seems to form disperse
stable oxide particles which replace the former beryllium oxide films that initiated
cracking. However, the hot-worked product is still deficient in cold malleability.
Improvement in this direction would greatly increase the utility of this interesting
metal. It is probable that small amounts of aluminum or other similar metals, by
forming a low-melting phase, can make the metal hot-short in a manner similar to
sulfur in iron or nickel, lead in gold, or bismuth in copper.

The only significant use of beryllium as a metal is as a window in X-ray tubes,
and it was for this application that a method of hot-rolling beryllium was developed.

Beryllium, with a very low atomic number, is quite transparent to X-rays and at the
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same time opaque to air so that a vacuum can be maintained within the tube and X-
rays are passed through the window with little loss in intensity. Apart from this, the
metal is used in small amounts as an alloying constituent, particularly in copper. It

may also become important in nuclear power plants.

VI. Haiioume ¢ mexkcme u nepegedume npeooxcenue, cooeprcauieeSubjective

Infinitive Construction.

VII. Buvinuwiume 6ce ceoiicmea depuinus, ynomMaHymole 6 meKcme.

VIII. 3akonuume npeonoxcenus ¢ COOMEEMCMEUU C COOePHCAHUEM meKcma:
The only significant use of beryllium is ...
1. ...as a metal.
2. ...as a window in X-ray tubes.
3. ...in nuclear power plants.
Although having the same type of crystal structure as zinc, beryllium is ...
1. ...as brittle as zinc.
2. ...more brittle than zinc.
3. ...the most brittle metal.
To eliminate gaseous impurities commercial beryllium is ....
1. ...cast under vacuum.
2. ...remelted under a vacuum.

3. ...alloyed with small amounts of titanium.

IX. Cocmagbme annomayuio K meKcmy.
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UNIT 7. Material selection for hard coatings

1. Ilpocmompume cnedywuwjue cnoea, OHU HOMOZYH 6am 6 padome HAO

mexcmom Material selection for hard coatings:

Versatile Pa3HOCTOPOHHUMN, U3MEHUYNBBIN

Interface MOBEPXHOCTH pazzelia

Adherence CIICTIJICHUE, PUITUTIAaHNE

Strain nedopmarius, HampsoKeHUE, MEXaHUIeCKOe BO3ICHCTBIE
Mistit HECOOTBETCTBUE

Concomitant comyTCTBYOUIUI

Constitution COCTaB, CTPOCHUE

Fabrication IIPOM3BOJICTBO, U3TOTOBJICHUE
Bond CBSI3b

Means cpelcTBa

II. Cepynnupyiime cnoea é1u3Kue no 3Ha4eHUIO:

Interrelation At once
Obtain Characteristics
Performance Achieve
Tremendous Every
Important Great
Simultaneously Main

each Reaction

IIl. Czpynnupyiime co6a npomueononox cHvle o 3HAUEHUI:

Increasing Reject
Advantages Decreasing
Complex Different
Similar Simple
Accept Disadvantages
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V. Ilpoumume u nepegedume Ha3zeanue mexkcma.

V. Ilpocmompume mexcm, onpedeiume, 0 uem uoem peusv: 0 KAKOM A61eHUU,

npoob.ieme, npoyecce.

Material selection for hard coatings

The protection of materials by hard coatings is one of the most important and
versatile means of improving component performance. We know of a tremendous
number of hard materials and therefore it is important to have criteria for the
selection of the most suitable coating material for specific needs. This is not easy
because the requirements for the composite substrate/layer are often very complex
and many compromises must be accepted.

One has to distinguish three different zones, each having different property
requirements. First is the substrate interface where adherence, interaction (reaction)
of the substrate with the layer, and strains by thermal expansion misfit are critical
points. Second, we have the layer material where composition and microstructure
determine properties such as hardness, strength, internal stress, fracture toughness,
thermal stability, or thermal conductivity. Finally, the layer surface where the
interaction tendency of the layer material with a work piece or with the environment
has to be considered.

Problems with the material selection arise mainly because many desired
properties such as good adherence at the substrate-layer interface and no surface
interactions, or high hardness and high toughness of the layer cannot be obtained
simultaneously. Increasing hardness and strength are concomitant with decreasing
toughness and adherence.

The main factors which determine coating material properties are constitution of
the material system, and the fabrication parameters. Both of these determine the
microstructure of the coating. Up to now only the influence of fabrication parameters

on microstructure and properties were investigated.
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Hard materials for coatings can be divided in three groups dependent on the
chemical bonding character: metallic hard materials (borides, carbides, and nitrides of
the transition metals), covalent hard materials (borides, carbides, and nitrides of Al,
Si, and B, as well as diamond), and ionic (ceramic) hard materials (oxides of Al, Zr,
Ti, and Be).

Comparing these hard material groups one can make the following statements:

(1) Each of the different groups of hard materials show advantages and
disadvantages in respect of an application as hard coating.

(2) The metallic hard materials seem to be the most suitable and versatile layers
substances.

(3) Ionic (ceramic) hard materials are suitable, in particular, for the surface because
of high stability and low interaction tendency.

(4) Optimum wear resistance can only be achieved by multiphase or multilayer

coatings.

VI. Boioepume npasunvbHbulit Oomeem 6 COOMEEMCHMEUU C COOEPIHCAHUEM
mekcma:
The selection of the most suitable coating material is very difficult because
the requirements for the composite substrate/layer are very complex.
a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.
Problems with the material selection arise mainly because many desired
properties cannot be obtained simultaneously.
a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.
Hard materials for coating can be divided into two groups.
a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.
Each group of hard materials has its advantages.

a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.

VII. Haiioume 6 mexcme u nepegeoume NpPeONOHCEHUA C IKCUBATEHMAMU

Mmooanvnozo 2nazoaa (2) u Subjective Infinitive Construction.
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VIII. Ilepeuucnume > a) 3 30HBIL, onpedenarougue Kpumepuil 6vl00pa

IX.

mMamepuana 041 NOKpblmus; 0) 0CHOBHbBLE CEOIICMEA, 6IUAIOULUE HA 6bLOOD

Mmamepuana 011 ROKPbImMus; 8) 3 Zpynnvl MeEepovlX Mamepuaos.

Buipazume eawie omnouienue K noayueHHou uHpopmayuu,yKax;cume Ha

HOG6U3HY U AKM)YAIbHOCHb mMeMbl.

Ilpocmompume mekcm ewye pas u omeemsme Ha c1edyrOuiue 6ONPOCHL:
1. What does the text deal with?
2. What is described in detail?
3. What is considered briefly?
4. What is the key idea of the text?

XL Cocmasvme onucaméijlibHyr0 aHHomauurw Ha pPYCCKOm U AH2TTUUCKOM

32
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Unit 8. Multilayer and two- or multiphase coatings

1. IIpocmompume cnedyrouiue cio08a, OHU ROMO2YH 6aM 8 pabome HaAO

mexcmom Multilayer and two- or multiphase coatings:

Bulk OoJbIIast 4acTh

Coherent CBSI3HBIMN, CIICIVICHHBIH

Interface MOBEPXHOCTH paszelia

Consequence CJECTBUE

Mutual B3aUMHBIN

To be responsible for OBITh OTBETCTBEHHBIM 32

Bit CBEPJIO, JIE3BUE WHCTPYMEHTA

To restrict OIrpaHUYMBATH

Available JOCTYITHBIN, UMEIOUIUICS B
pacnopsoKeHUn

Dissipation paccesiHue

II. 3amenume @vioesieHHble C106A CUHOHUMAMU:
An outer layer reduces friction.
Multilayer coatings seem to be the best.
Tool bits coated with multilayers show much better performance.

Coherent interfaces are formed if some conditions are fulfilled.

Metallic hard materials are able to form coherent interfaces with

metals.

Multiphase, covered, can, decreases, characteristics, requirements

are met.

III. IIpoumume u nepesedume c106a, 00vACHUME 3HAYECHUA npedhhuKcos u
cyppuxcos:
Multi - multilayer, multichannel, multiphase, multiangular, multianode,

multicolour, multielectrode,multiform.



Semi — semiconductor, semisolid, semicoherent, semicircle, semifluid,
semilustrous, semiperiod, semiprecious, semirigid.

Inter — interface, interaction, intermediate, interatomic, interchange,
interconnection.

-less- stainless, useless, limitless, weightless.

1V. Ilpoumume mexcm, gvloeiume 21A6HYI0 MbLCAb KAMHCO020 ad3auya.

Multilayer and two- or multiphase coatings

Because of complex requirements such as hardness and toughness, weak
adhesion at the surface, and at the same time, good adherence at the substrate-layer
boundary, multilayer coatings or multiphase coatings seem to be the best
compromise. For these multiphase or multilayer coatings it is necessary to analyze
the constitution of interfaces in hard material systems. Results on bulk material
suggest three different possibilities. Coherent or partially coherent interfaces with a
"boundary phase" and interaction free interfaces. Metallic hard materials are able to
form coherent or semicoherent interfaces with metals or other metallic hard materials.
As a result low-energy interfaces with optimum adherence can be obtained (e.g.,
TiC/TiB,). Interfaces between metallic and ionic hard materials often show
intermediate regions of variable composition (e.g., TiC/Al,Os). The behavior is
strongly dependent on the constitution and structure of this boundary phase.
Interfaces between covalent hard materials seems to be quasi-interaction-free with the
consequence of bad adherence of the phases (e.g., B4C/B4C or B,C/Al0;).

The multilayer concept is already very common in the coating technology.
Layered materials are used with mutual solubility, like TiC and TiN, Al,O; and AIN
or with coherent interfaces (TiC or TiN and TiB,) to get sufficient bonding between
the layers.

Considering the special characteristics of the different hard materials, it is

possible to construct coatings where the inner layer provides good adherence to the
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substrate, where one or more intermediate layers are responsible for hardness and
strength and where an outer layer reduces friction, adhesion, and reactivity.

Tool bits coated with multilayers show much better performance than most of
the one layer coated materials. Developing multilayer coatings requires one to insure
a sufficient interface adherence between the layers. This can restrict the material
available for selection.

Another promising concept is a two- or multiphase coating with a high amount
of favorable, low-energy interfaces, suitable for energy dissipation in the layer. The
phases forming the layer have to be selected so that coherency is possible at the
interfaces. Carbides and nitrides of the transition metals with the transition metal
diborides are combinations forming coherent interfaces if some preconditions
concerning the atomic distances are fulfilled. This is possible, for instance, with the
two phases TiC and TiB,. By simultanecous magnetron sputtering from a TiC/TiB,
cathode or by sequential sputtering from a TiC and TiB; cathode, nanodispersed
TiC/TiB, layers can be obtained with up to 500 coherent layers or interfaces in a 35-
mm coating.

The important role of interfaces for the wear behavior also becomes evident
when one performs abrasion tests with one phase material and two (or multiphase)
bulk materials. High abrasion resistance is not only due to high hardness. For
example, B4C is the material with the highest hardness, whereas a B,C containing
composite material with lower hardness has a three times better abrasion resistance. It
is also due to the ability of the material to reduce internal stresses. This concept
should also work in layered coatings and seems to be most promising for future

developments.

V. Omeemwvme na éonpocwi:
1. What concept is very common in the coating technology?
2. Why do multilayer coatings seem to be the best compromise?
3. What coatings is it possible to construct?

4. What restricts the material selection for multilayer coatings?
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5. What is obtained as a result of reaction of metallic hard materials
with metals or other metallic hard materials?

6. What does the behavior of interfaces between metallic and ionic hard
materials depend upon?

7. What are the reasons of high abrasion resistance?

VI. IIpoumume mexcm ewie pa3. Bvipazume eauie omnouienue K noay4eHHou

und)opmauuu, YKascume Ha aKkmyaibHOCHlb HeéMbl.

VII. H3no0xcume 6 nuCbMeHHOM WU YCHIHOM 8UOe:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?

VIII. Cocmagbme onucamensHylo AHHOMAYUIO HA 0a3e NOTYUEHHBbIX ONEEemo8

Ha éonpocaol.
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UNIT 9. Optimizing properties of hard materials.

1. Ilpocmompume cnedywuwjue cnoea, OHU HOMOZYH 6am 6 padome HAO

mexcmom:
Applicable IIPUTOIHBIN, TOAXOISAIIHAN
Ternary TPOMHOW, TPEXKOMIIOHEHTHBIN
Refractory TYTOILUIABKHAM, OTHECTOMKUI

Wetting angle yroJl CMauuBaHUs
Homogeneity OQHOPOIHOCTH

Range psin, cepus, KonedaTbes
Rupture strength compoTuBienue pa3pbiBy
Adjustment peryJiaupoBaHHe, IPUTOHKA

Profound rIIyOOKHM, OCHOBATEJIbHBIM

1.  Cepynnupyiime cnoea d01u3kue no 3Ha4eHuUI0:

Significance Characteristics
Fundamental As a result
Property Importance
Limitation Shortcoming

As a consequence Principal

II1.  Cepynnupyiime cinoea npomugononoyicHvle no 3HAYEHUI:

Singlelayer Disadvantage
Fixed Narrow
Metal Multilayer
Increase Nonmetal
Advantage Decrease
wide Variable
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V. [IIpocmompume mekcm, Hailoume u nepeseoume nPeOIOHCEHUA,
AGNAIOUUECA OMEEMOM HA 860NPOCHL:
What are the topics of consideration in this text?

What is responsible for the properties in metalic hard materials?

Optimizing properties of hard materials.

Because of the advantages and the significance of metallic hard materials for
single- or multilayer coatings, fundamental relationships, which are applicable for the
selection of coating materials with specific properties will now be discussed.
Characteristics of specific binary carbides, the wvariable stoichiometry,
transformations, anisotropy, specific properties of borides, carbides, and nitrides, and
ternary and quaternary systems, are topics for consideration in this regard.

In metallic hard materials metallic bonding as well as localized metal-nonmetal
bonds are responsible for the properties. The amount of metallic bonding increases
going from the fourth group to the sixth group transition metal carbides. TiC and WC
represent the limitation of this changing bonding character of refractory carbides
(TiC-highest, WC-lowest amount of directed M-C bonding). As a consequence,
depending on the group number of the carbide forming transition metals, property
changes are observed.Proceeding from group IV to group VI transition metal carbide
one gets a decrease of room-temperature hardness, an increase of hot hardness, an
increase of fracture toughness, a decrease of the wetting angle with Fe, Co, Ni, and an
increase of solubility in Fe, Co, and Ni.

The greatest advantage of coating materials is the high room-temperature
hardness and the small interaction tendency with other materials, especially steels,
but a relatively high brittleness has to be accepted. The greatest disadvantage of
coating materials showing much better fracture toughness, is the higher reaction
tendency with other materials, especially steels.

The metallic hard materials, in particular, the carbide and nitrides have wide
homogeneity ranges, for Ti-C, Ti-N, and to less amount for Ti-B. This causes

profound property changes, demonstrated here for hardness and for transverse rupture
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strength of TaC,_x which can be measured for different compositions. The adjustment

of a fixed nonmetal-to-metal ratio allows one therefore to control many properties.

V. Bwvlbepume npasunvuvlit omeem 6 COOMEEMICHGUU C COOEPHCAHUEM

VI

VII.

VIII.

mekcma.

1. The amount of metalic bonding increases going from the fourth group to

the sixth group transition metal carbides.

a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.

. Properties do not change with the change of the group number of the

carbide forming transition metals.

a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.

. The greatest advantage of coating materials is their high brittleness.

a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.

. Nitrides have wide homogeneity ranges for Ti-C.

a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.

. Temperature-dependent phase bounderies can be used to strengthen

material.

a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.

Hpoumume meKkcm euie pas. Bbtpa3ume eauie OmHouieHue K nwzyuenuoﬁ

unqbopmauuu, YKas>cume Ha aKkmyaibHOCImb memol.

H3noixcume 6 nucomennom uiu YCmHOM euoe:

What is the text about?
What is described in detail?
What is given in short?

What is the key idea of the text?

Cocmagvome onucameéjlibHyr0 aHHomauuro Ha oaze nOJIY4EeHHblIX Oomeemoes

Ha éonpocol
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UNIT 10. Casteutectic alloys: lead — basesystems.

1.  IIpocmompume cnedyrowue cnosa, onu nomozym eéam 6 padome HAO

MmeKcmom:
To meet requirement OTBEYATh TPEOOBAHUIO
Solubility PacTBOPUMOCTD
Lattice KpHUCTalIn4YeCKas penieTka
Originate in IIPOUCXOIUTH, BO3SHUKATh
Eutectic ABTEKTUYECKUU
To exhibite MIPOSIBIISITh, OOHAPYKUBATh
Stable YCTOWYUBBIN, MPOYHBIN
Age — hardening TBEPJICHUE NPU CTAPEHUU
Polishing ITOJIMPOBKA, OTAEIIKA HAYNCTO
Specimen oOpasery
Emery paper HaXxkaa4Hasi Oymara
Smear CMa3bIBaTh

II. Hazosume  nepeyw  gopmy  ciedyrowyux  nNpuiazamenbHvlX 6
CPABHUMEIbHOU CMEeNEeHU:

Less, more, further.

IIl. Cepynnupyiime cioéa 6.1u3kue no 3HaA4eHuI0:

Readily Often
Frequently Important
To apply Several
Some Easily
Significant To etch
Requirement Demand
To Show To exhibite
To pickle To use
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IV. Cepynnupyitme c106a npomugonoioxicHovie Ho 3HAYeHUI0:

Different Unstable
Possible Liquid
Constant Similar
Definite Rise

Melt Impossible
Solid Freeze
Stable Indefinite
Fall Changeable

V. Ilpoumume u nepesedume nHazeanue mekcma.

VI. IIpoocmompume mekcm, onpedenume, 0 uem uoem pedv: 0 KAKOM

A6JIeHUU, npoﬁﬂeme, npouecce.

Casteutectic alloys: lead — basesystems.

There are at least two requirements that must be met for an alloy system to show
complete solid solubility: (1) The two metals must have atomic lattices of the same
type; e.g., both should be face-centered cubic or body-centered cubic. (2) The two
atoms must be of nearly the same size. In the Cu:Ni and Au:Ag solutions, copper and
nickel atoms differ in size by less than 3%; gold and silver atoms differ by less than
1%; and all four of these metals have face-centered cubic lattices. If the component
metals of an alloy system do not meet the requirement of similar lattice types,
complete liquid solubility is, of course, possible, but the alloy system must show .two
solid phases. These frequently originate in a reaction known as a eutectic from the
Greek word eutectic meaning "well-melting", since the eutectic alloy (11.1% Sb)
melts at a constant temperature. It has been logical, then, to apply the Greek prefix
hypo-, meaning "less than," to alloys having less than the eutectic concentration of an

alloying element and more than the solid-solution limit (here, 3.5 to 11.1% Sb), and
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to use the prefix hyper-, meaning "more than," to alloys to the right of the eutectic
(here, 11.1 to about 97% Sb).

For many years, eutectics were thought to be definite chemical compounds since
they froze at a constant temperature and exhibited fixed concentrations, i.e., in this
case, Pb +11.1% Sb.

The metal lead forms eutectic systems with several other metals. The industrially
significant systems to be discussed here are Pb:Sb, Pb:Sn, and Pb:Sn:Sb.

Lead - base alloys are so soft that plastic flow readily occurs during polishing.
This makes it sometimes difficult to prepare specimens for examination. It is
necessary to lubricate the emery papers with a solution of paraffin dissolved in
kerosene to prevent particles of lead or tin from adhering to the paper and
subsequently causing smearing and distortion of the surface layers. Wet polishing is
done in the normal way but, if a black smudge appears on the surface, the cloth
must be kept wet with alumina and soap and polishing must be continued until the
surface appears bright.

A microtome may be used if it is sufficiently rigid and the knife maintained
sharp and smooth. The instrument should be capable of removing a layer only 2
microns thick. With proper handling, the microtomed surface may be etched directly

for immediate examination with no further polishing.

VII. Bwvibepume npaeunvHwlii Omeem 6 COOMEEHICHIGUU C COOEPHCAHUEM
mekcma:
An alloy system must meet at least 2 requirements to show complete solid
solubility.
a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.
In the Cu:Ni solution copper and nickel atoms are of nearly the same size.
a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.
If the component metals of an alloy system do not meet the requirement of
similar lattice types complete liquid solubility is impossible.

a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.

42



VIIL.

IX.

X1

XI1.

XII1.

X1V.

Hypoeutectic alloys have less than the eutectic concentration of an alloying
element.
a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.
Eutectics are definite chemical compounds.
a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.
With proper handling, the microtomed surface needs no further polishing.

a) it’s right; b) it’s wrong; c) it’s not mentioned in the text.

Haszoeume 0eéa mpebosanus, Komopwvie O0aXHCHbL 6bINOJIHAMbBCA, YMOObL
aezupyrwowiue cucmemsvl Ovliu NOJHOCHbBIO PACMEOPUMbBL 6 MEEPOOM

cocmoAanuuU.

Jlaitme onpeodenenue 36meKmuyeckoil Cucmemol.

IIepelmcmtme cambvle 6Aalr#CHble IemeKmuiuecKue cucmemaol.

Bvinuwiume ece ceoiicmea 3emeKmuyecKkux cnjiagoeé Ha OCHO8e ceunua,

YROMAHYmbIE 6 MEKCmME.

Hpoumume mexkcm eule pas. Bblpas'ume eauie omHouilenue K nonyueuuoﬁ

uu¢0pmauuu, YKasxscume Ha aKkmyaibHOCHlb HeéMbl.

H3nosicume 6 RUCLMEHHOM UTIU YCHOM 8UOe:
What is the text about?
What is described in detail?
What is given in short?

What is the key idea of the text?

Cocmasome onucameéilibHyr0 aHnomauuio Ha oaze nOJIYy4€HHbIX Omeemaoes

Ha éonpocaul.
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UNIT 11. Characteristic Properties of Eutectic System Alloys.

1. IIpocmompume cnedyrowue cnosa, onu nomozym eéam 6 padome HAO

meKCmom:
Eutectiferous JO3BTEKTUYECKUN
Antimony cypbma Sb
Diminution YMEHBIICHUE
Inflection cru0, n3rud
Plot nuarpamma, rpadguk
Dendrite JNEHIPUT
Duplex structure JIBOITHAsS CTPYKTypa
Vica versa Hao00pOT
Consideration COOOpakeHHe
On the other hand C IPYrOil CTOPOHBI

Il. Cepynnupyiime cnoea 6au3Kue no 3Ha4eHUIO:

Decrease Whole

Fine Speed
Considerable Dimenution
Amount Quick
Rapid Quantity
Rate Large
Especially Small
Entire Particularly

III.  Ilepegedume npouszeoonvie:
Eutectic — eutectiferous — hypoeutectic — hypereutectic
Solid — solidify — solidification
Correspond — corresponding
Concentrate — concentration

Consider — consideration - considerable
44



IV. Cepynnupyiime cnoéa npomueononoscnvie no 3HAUEHUIO:

Increase Farther
Finer Latter
Present Hard

Weak Result from
Former Diminution
Closer Larger
Result in Absent

V. Ilpoumume u nepesedume nHazeanue mekcma.

VI. IIpoocmompume mekcm, onpedenume, 0 uem uoem pedv: 0 KAKOM

A6JIeHUU, npoﬁﬂeme, npouecce.

Characteristic Properties of Eutectic System Alloys

The properties of a series of alloys across a eutectic horizontal will naturally be a
function of the two solid phases present. In the Pb:Sb system and in a majority of all
commercially important eutectiferous alloys, one phase is relatively weak and plastic,
the other relatively hard and brittle. As the antimony content is increased from 3 to
about 97%, the proportionate amount of oysy) crystallites increases linearly, but the
strength does not increase in the same way because of the difference in dispersion or
size of the osp) solid-solution crystals, depending on whether they are primary or
eutectiferous. There is a rapid rate of increase in strength from 3 to 11%, and a
diminution from 11 to 97% Sb. In the former range, fine, eutectiferous crystallites of
Oysb) are increasing in amount; in the latter range, the amount of small particles (or the
amount of eutectic) is decreasing, with a corresponding increase in the number and
size of large primary crystallites of antimony. The result is an inflection at the

eutectic point in the plot of any mechanical property against alloy concentration
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across a eutectic series; in fact, it may be not only an inflection but a maximum,
particularly of strength.

Examination of the microstructures shows that in all hypo- and hypereutectic
alloys, the eutectic structure is continuous, as would be expected since, during
freezing, eutectic liquid surrounds the primary dendrites. If in the eutectic structure
the plastic phase is continuous as in the Pb:11.1% Sb alloy, then the entire series of
alloys must have some plasticity. If, on the other hand, the brittle phase is continuous
as in Al:Cu alloys, the entire series will be brittle. It seems to be generally true that, if
one phase is present in a considerably greater proportion in the eutectic, it will be
continuous in .the duplex structure. Thus, if the eutectic concentration is much closer
to that of a plastic phase, the eutectic generally will be plastic, and vice versa.

In addition to these considerations, an increase in cooling rates during
solidification generally will result in smaller primary dendrites, a finer particle size
(and perhaps different shape) in the eutectic, and perhaps a greater amount of
eutectic. These factors may influence mechanical properties of eutectic alloys to a

very considerable degree.

VII. Haiioume ¢ mexcme u nepegeoume NPeodioONCeHUs, COOepyHcaujue omeem
Ha eonpoc:
1) What do the properties of eutectic alloys depend upon?
2) Why is the eutectic structure continuous in all hypo- and hypereutectic
alloys?
3) What does an encrease in cooling rates during solidification in the

eutectic result in?

VIII. 3axonuume oannoe npeonorxcenue, eblopas gpaszy, omooparxcarouiyio 00Hy
U3 mMblcieu mexkcma:
In a majority of commercially important eutectiferrous alloys ...
1. ...one phase is relatively weak and plastic.
2. ...one phase is relatively hard and brittle.
3. ...there is a rapid increase in strength.
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If the eutectic concentration is closer to that of a plastic phase ...
1. ...the eutectic generally will be plastic.

2. ...it will be continuous in the duplex structure.

3. ...the entire series will be brittle.

The properties of eutectic alloys are a function of ...

1. ...the two solid phases present.

2. ...the relatively weak and plastic phase.

3. ...the antimony content.

IX.  Ilpoumume mexcm euie pas. Boipazume eawie omuouwienue K noj1y4eHHou

und)opmauuu, YKascume Ha aKkmyaibHOCHlb Hembl.

X. H3znoswcume 6 nuCbMEHHOM UIU YCHIHOM 8Ude:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?

XI. Cocmasvme onucameybHy0 AHHOMAUUIO HA Oa3e NOTYUEHHBIX OMEEM 08

Ha éonpocaul.
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