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AHHOTHpPOBaHHE
AHHOTHUpOBaHME - BTOpUYHAs O0OpabOTKAa NUCBMEHHOM WH(GOPMALIIH.
AnHotanus - (Abstract or Summary) kpaTkasi ClipaBKa O CTaTb€, KHUT€ U T.I. C

TOUKH 3pEHUs COJepKaHusA. Marepuall n3iaraercsi B IpeebHO CKaTol Gopme.

TpedooBaHUS K AHHOTAIIUU.

1. JIakOHUYHOCTh SI3bIKA, T.€. MCIIOJIb30BAaHUE TIPOCTHIX MPEITIOKEHUN
(rmaroJibl ynoTpeOIsStOTCS BCET/1a B HACTOSIIEM BPEMEHHU B JICHCTBUTEIIBHOM
WJIM CTPAJIaTEIbHOM 3aJ10T€; MOJIaJIbHBIE TJ1arojibl OTCYTCTBYIOT).

2. Crporas noruyeckasi CTpyKTypa TEKCTa aHHOTALINH.

3. OO0s3arenbHOE BBEJACHUE B TEKCT AHIVIMHUCKUX OE3TUYHBIX KOHCTPYKIIMH, C
MOMOIIBIO KOTOPBIX MPOUCXOJAUT BBEJICHUE U ONMKMCAHUE TEKCTa OPUTHUHAJIA.

The article (text) deals with...

As the title implies the article describes...

It is specially noted...

A mention should be made...

It is spoken in detail...

It is reported...

The text gives a valuable information on...

Much attention is given to...

9. 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...

A e

UNIT 1. Magnesium.

1. Ilpocmompume cnedyrowue cnoea, oHU nHOMO2ym 6am 6 pabome HAO
mexkcmom Magnesium:

Ratio OTHOULIEHUE, KO3PPUIUEHT

Bulky OOJIBIIION, TPOMO3IKUI

Stiff KECTKHM, KPETIKUN

Inherent CBOVCTBEHHBIM, BHYTPEHHE NPUCY NI
Appropriate MOJIXOIAIINNA, COOTBETCTBYIOIINI

Ductility  BSI3KOCTB, INIACTUYHOCTh, TATYUECTh, KOBKOCTh



To accompany
Detrimental
Competitive
Tolerance limit
Content
Immersion

Dip

COIIPOBOXIATh
BPEIHBIN

COTNEPHUYAIOLIUH, KOHKYPEHTOCIIOCOOHBIN

JOITYCTUMBIH ITpeae
COJIEpIKAaHUE
IIOTpyXKEHUE
[IOTpyXKEHUE

1I. Ilepesedume npoussoonvle:
Limit-limited-unlimited-limitation,
Compete-competitive-competition-competitively.

Resist-resistance-resistant.

Protect-protection-protective.

Pure-purity-impurity.

Corrode-corrosion-corrosive.
1Il. Cepynnupyiime cnoea oO1u3zKkue no 3Ha4eHur!

Bulkier To burn

To work Powders

To oxidize Suitable

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

1V. Cepynnupyume cioea npomugonoioxicHbvle no 3HA4eHUIo:

Favorable Inferior
Superior Unlimited
Alloyed Detrimental
Limited Pure

Present Inappropriate
Appropriate Absent

V. Ilpoumume mexcm, HaliOume u nepeseoume npeoyiodCetus, 8 KOmopuvlx
codepaicames omeenul Ha GONPOCHL:
I. 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 500°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 nepegedume npeodiodceHue, 8 KOMOpPOM
scmpeuaemcs Subjective Infinitive Construction.
VII. 3axonuume oannoe npednodiceHue, 8blOpas hpazy, omoobpasicaousyro
OOHY 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. ...at room temperature.
VIIl. Haiioume 6 mexcme u Hazosume:
1. Bce ceoucmea, npucywue mazsnesuro.
2. @axmopyvl, uuAWUEe HA  CONPOMUBIEHUE  MACHE3Us.
KOPPO3UMU.
IX. Ilpoumume mexcm ewe pa3. Boipazume gauie omuoweHue K
HOLYUeHHOU UHGDOpMAYUL, YKAdCUMe HA AKMYATbHOCIb MeMbl.
X. Hznoocume 8 nuCbMeHHOM UU YCMHOM BUOe:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?
XI. Cocmagvme anHnomayuio mekcma, UCnoib3ys Kitouesvie (hpasuvl.

UNIT 2. Zinc.
L Ilpocmompume cnedyrowue cnoea, oHu nNomMocym eam 6 pabome
HAO mexcmom Zinc:
To owe OBITH JTOJKHBIM
Thereafter moce 3TOTO, C TOrO BpEMEHU, COOTBETCTBEHHO
To exclude HCKJIIOYAaTh
To elevate [IOJIHUMATb, ITOBHIIIATH
Die casting JUTHE MO AaBJICHUEM, OTJIMBKA MaTPUIIAMU
Humid BJIQ)KHBIN

To swell pazoyxaThb



To jam
Permissible
To mold

Impact resistance

Shear strength

Compression strength

Tensile strength
Immerse

1. Ilepesedume npouszeoonvie:

Protect-protection.

3alleMJISITh, 3aJIepKUBATh, HE ACHCTBOBATh
Oy CTUMBIH, 0€30MaCHbIN

dbopmoBaTh
COTIPOTHUBIICHUE YAApYy

CONPOTHUBJIEHUE CPe3Y (CABUTY)

COTPOTHUBJICHUE CHKATHUIO
COTIPOTHUBJICHUE PA3PHIBY
NOTpy>KaTh

Permit-permission-permissible.

Paint-paintability.

Inject-injection-injector.
Select-selective-selection.

Deposit-deposition-electrodeposition.

Apply-appliance-application.

Develop-development-developing.
11l. Cepynnupyiime cnosa 6auskue no 3HAYeHur:

Rusting
Relatively
Provide
Because of
Cheap
Humid
Intergranular

Insure

Mild
Comparatively
Due to
Between grains
Corrosion
Decreased cost

1IV. Cepynnupyime cnoa npomuonoioHCHble NO 3SHAYEHUIO:

Equal
Result in
Liquid
Include
Limited
Reduce

V. Ilpoumume mexcm,

Exclude
Increase
Unequal
Unlimited

Result from
solid

Haudume u nepegeoume npeodONHCEeHUs,

KOMOPBIX COOePAHCAMCSI OMBEMbl HA B0NPOCHL:
1. What is the chief use of Zinc?

SANNANE ol

What do Zinc die castings provide?

What are the properties of Zinc?

How can Zinc be coated on the surface of [ron?
What is the melting point of Zinc?

What reduced the strength properties of the first die castings?

6



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 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 is 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-in. Injection molded plastics cannot match this advantage.

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 3axonuume  OamHoe  npeodnodceHue, evlopas  ¢pasy,
omooOpad€carouwyo 0OHy U3 MblcCieltl meKcma:

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. ...it1s closed-packed hexagonal.
Zinc will protect the iron from rusting ...

1. ...at room temperature.

2. ...at elevated temperature.

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.  Ilpocmompume nepswiii ab3ay mexcma u 03a21agbme e2o.
Hatioume npeonoswcenue, onucvigaroujee Guauieckuii cmvici
INEKMPOTUMULECKO20 BblOEIeHUsI Memalld, nepegeoume e2o.

VIII.  Ilucbmenno nepesedume mpemuti ab3ay mexcmad.

X Jloxacxcume, umo yumk — 00uH U3 Hauboiee NoOXOOAUUX O
JIUMbsL NOO 0asieHUuem Memaios.
X. Hatioume abzay, 6 Komopom 2080pumcsi 0 NpPesocxo0cmee

OMIUBOK  YUHKA  NOO  OdeleHueMm  HAO  NIACMMACCOl,
3a¢hopMOBAHHOL NPLICKUBAHUEM.
X1 Cocmasbme anHomayuo mekcma, UCHoIb3ys Kitouesvle (hpasvl.



UNIT 3. Iron.
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V.

IIpocmompume credyrowue croea, oHU nomMocym 6am 8 pabome

Hao mexcmom Iron.

Ingot CJIIUTOK, OOJIBAHKA

Enameled ware HSMaATUPOBAHHBIE U3IETUS

To subject noABepraTh

Embrittlement XPYIKOCTh, IPUIAHUE XPYITKOCTH

To pickle TPaBUTh, POTPABINBATH

To electroplate HAaHOCUTh CJIOW MeTajljla TajlbBAaHUYECKUM
crnocobom

Interstice MIPOMEKYTOK

Relatively CBSI3aHHO, POJICTBEHHBIN

Constituent COCTaBHasl 4acThb

Hot-shortness KPacCHOJIOMKOCTh

Innocuous 0e3BpeIHbIN

Eddy-current loss moteps u3 — 3a TokoB Oyko

Permeability IIPOHULAEMOCTD, MPOXOAUMOCTb

Ilepesedume npoussoonvle:
Relate-relative-relatively.
Brittle-embrittle-embrittlement.
Differ-different-difference.

Free- freely-freedom.
Continue-continuity-discontinuity.
Tense-intense-intensity.

Cepynnupyiime c106a O61usKue no 3HA4eHUur.

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

Cepynnupyiime c108a npomueonol0H#CHblE NO 3HAYEHUIO:

Stable External
Result in Forbid
Desirable Unstable
Purity Undesirable
Internal Impurity

permit Result from



V. Ilpoumume mexcm, Hatioume u nepeseoume NPeOONCeHUs, 6
KOMOPbIX COOePIHCAMCL OMBEmMbl HA BONPOCHL:
Where does ingot iron find its application?
What is the difference between hydrogen embrittlement of
copper and iron?
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.
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,Os.
These are slagged off by 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% is 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 3akoHuume  OaHHOe  NpeoNodCeHUe, evibpas  ¢hpasy,
0mMooOpaANCAOWYI0 0OHY U3 MbICIEU MEeKCMA.
Hydrogen kept in steel cylinders...
1. ...doesn’t particularly embrittle the steel.
2. ...1s absorbed readily by the metal.
3. ...is released 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 e6ce ceoticmea dcene3a, paccmampusaemvie 8
mexcme.
VIII.  [Ipoumume mexcm ewe pas. Buipazume eauie omHouieHue K
NONY4eHHOU UHDOpMayuL, yKaxdcume Ha aKmyaibHOCMb MeMbl.
X H3n001cume 6 nuCb MEHHOM UL YCMHOM 8ude:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?
X Cocmagbme anHOmayuo mekcma, UCNob3ys Kaouesvie hpasoi.

UNIT 4. Aluminum.

L IIpocmompume credyrowue cnoea,onu NOMO2Ym 6am NOHANb
mexcem Aluminum
Volume basis

Weight basis
Constituent COCTaBJISFOITIAs
Span MIEPEKPBITUE, ITPOJIET
Utensil KyXOHHas 1ocyJa
To favor MOAACPKUBATh
11 C nomowwio ompuyamenvusvix npegguxcos obpazyiime ciosa,

NPOMUBONOJIONCHBLE NO 3HAYEHUIO OAHHBIM, Nepeseoume 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.
111 Cepynnupyiime cnosa 6au3Kue no 3Ha4eHUuio:
Application Enough
Amount Sphere
Decrease Quantity
Sufficiently Enlarge
Field Usage

increase Reduce



1. Cepynnupyiime c108a NpOMUBONONOHCHBLE NO 3HAYEHUIO:

Light Result from
Solid Unimportant
Conductor Liquid
Present Insulator
Result in Heavy
important Absent
V. IIpocmompume mexcm, Havoume u nepegeoume NPeolOHNCeHUst ¢

npuaiacameylbHblIMU 6 Cpa6Hum€]leOZ/7 cmeneHru.

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.

Vi IIpocmompume §1 u pacckasxcume o 61UAHUU NpUMeCU Jicenesd,
KpeMHUsL U MeOU HA C8OUCMBA ANIOMUHUSL.
VII. B §2 natioume omeemsi na 6onpocwi:

1. What properties of aluminium are mentioned there?
2. What are the fields of aluminium application?

VI Illepeuucnume 6ce ceolicmea, no368o0AIOWUE UCNOTLI0BAMND
AMIOMUHULL OJI51 U320MOGIEHUSI KYXOHHBIX NPUHAONEHCHOCMELL.
X Cocmagvme anHomayuio Kk mexcmy.

UNIT 5. Nickel.

L IIpocmompume credyrowue c106a, oHu noMo2ym 6am 8 pabome
Hao mexcmom Nickel:
To embrittle NpUAaBaTh XPyIKOCTh
Innocuous 0e3BpeTHbBIN
To escape BBIPBIBATHCSI, POCAYUBATHCS, YICTyIUBATHCS
Extent CTENEHb
To rust pKaBeThb
To deposit OCaXKJaTh, NOKPHIBATH

Melting furnace mnnaBwiIbHAs MEYb
Grain boundary  rpanuna 3epHa
11 Ilepeseoume cnedyrouwue 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.

111 Cepynnupytime cioga 6Ju3Kue no 3Ha4eHUuIo:
Slight Show
Entire Often
Permint Whole
Display Allow
frequently Little

1. Cepynnupytime c108a RpOMUBONONIOHCHBIE NO 3HAYEHUIO:



Thin Absent

Major Undetectable

Pure Intermittent

Detectable Thick

Present Impure

continuous minor

V. Ilpoumume mexcm u Hauoume npeoIoHCeHUe, 8 KOMOPOM
2o6opumcs 06 OmauYUU HUKeas OMm 6CeX GblULeYNOMAHYMbIX
Memainnos.
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 undctectable 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.

Vi

Vil

Vil

X

Haiioume 6 mexcme u nepesedume npeonodicenuss, 8 KOMopbix
scmpeuatomcsi  Objective  Infinitive Construction, Absolute
Participial Construction.
3axonHuume  OanHOe  npeodnodCceHue, evlopas  ¢hpasy,
0mMoOPANCAIOWYIO 0OHY U3 MbICIEU 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.
Omeembme Ha 60NPOCHL:
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?
Cocmasvme aHHOmMAayuio mekKcma.

UNIT 6. Beryllium

L

11

IIpocmompume cnedyrowue croéa, oHU nomo2ym 6am 8 pabome
Hao mexcmom Beryllium:

Hot-rolled ropsiuexatanubIit

Film IUICHKA, CIOU

Deficient  OTCYTCTBYIOIIUIA, HETOCTAIOIINI

Hot-short  kpacHonomkui

Bismuth  BucmyTt Bi

Transparent ipo3paydHbIii

Opaque HENPO3payHbIN

Apart from smth kpome

Constituen cocTaBJIArOIIAS
Ilepesedume 2nazonvi, coomeemcmeayowue npulaeamenbHbiM:



Free — cBoOomuniii  To free
Lower — HrxHUM To lower
Slow — memiesasii To slow
But — HO To but
Busy — 3ansThIi To busy
Round - kpyrasii To round
11 Obpa3zyiime mepmuHoI02UYeCKUe C1080COYCMAHUSL.
Brittle Tube
Gaseous Boundary
Power Element
Inherent Impurities
Grain Metal
Expensive Malleability
Corrosion Plants
Vacuum Protection
Alloying
1. Ilepesedume cnogocouemanusi:

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. IIpoumume mexcm u natioume omeemol Ha 6ONPOCHL.
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 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 6 mexcme u  nepegedume  npeododicenue,
cooepoicaweeSubjective Infinitive Construction.
VII. Buinuwume 6ce ceoticmea bepunnus, ynomsanymole 8 mexkcme.
VIII. 3axoHuume npeonodceHuss 8 COOMBEMCMBUU C COOEPAHCAHUEM
mexkcma.:

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.
X Cocmasbme anHOmMayuto K MeKcmy.

UNIT 7. Material selection for hard coatings

L IIpocmompume credyowue c106a, oHu NOMo2ym 6am 6 pabome
Hao mexcmom Material selection for hard coatings:
Versatile Pa3HOCTOPOHHUHN, U3MEHYUBBIN



Interface

IMOBCPXHOCTH pasaciia

Adherence CIICTUICHHE, TTPUIHITAHIEC
Strain nedopMaiusi, HampspKeHHE, MEXaHWYeCcKoe
BO3/CHCTBUE

Misfit HECOOTBETCTBUE
Concomitant COITYTCTBYIOIIU U
Constitution COCTaB, CTPOCHHUE
Fabrication MIPOM3BOJICTBO, U3TOTOBJICHHE
Bond CBSI3b
Means cpelcTBa

11 Cepynnupytime cnosa 6Ju3Kue no 3Ha4eHUuIo:
Interrelation At once
Obtain Characteristics
Performance Achieve
Tremendous Every
Important Great
Simultaneously Main
each Reaction

1L Cepynnupyiime c108a NpOMUGONOAOHCHBIE NO ZHAUEHUIO.
Increasing Reject
Advantages Decreasing
Complex Different
Similar Simple
Accept Disadvantages

V. IIpoumume u nepesedume Hazsanue mexcma.

V. IIpocmompume mexcm, onpedenume, 0 uem udem peuv: 0 KAKoM

A61eHulU, npobaeme, 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.

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 Buibupume  npasunvHuill  omeem 8  COOMBEMCMBUU  C
cooepocanuem 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 simultancously.

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.



VI

VI

IX.

XI.

Each group of hard materials has its advantages.

a) it’s right; b) it’s wrong; ¢) it’s not mentioned in the text.
Haiioume 6 mexkcme u nepegedume  npeonodiceHus ¢
9K8UBATIEHMAMU MOOATbHO20 2nazoaa (2) u Subjunctive Infinitive
Construction.

llepeuucnume : a) 3 30mbl, onpedensaowue Kpumepuii 6b160pa
mamepuana 0ns nOKpwvimus, 6) OCHOBHbIE CEOUCMEA, GAUAIOUJUE
Ha 6blOOp mamepuana OJisi NOKpblmusi, 8) 3 2pynnvl meepowvlx
Mamepuanos.

Buvipazume sauie omHouleHue K HONYYEeHHOU
uHgopmayuu,ykaxcume Ha HOBU3HY U AKMYATbHOCb MEMbl.
Ilpocmompume mexcm ewje pasz u omeemvme Ha caedyrOUue
B0ONPOCHL:

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?

Cocmaevme onucamenvbHylo  AHHOMAYUIO HA  PYCCKOM U
AHRTIUICKOM AI3bIKAX HA OA3e NOJIYYEeHHbIX 0MEemos8 Ha 0NPOCHL.

Unit 8. Multilayer and two- or multiphase coatings

L

11

IIpocmompume credyowue cnosa, OHu NOMo2ym 8am & pabome
Hao mexcmom Multilayer and two- or multiphase coatings:

Bulk OoJbIIast 4acTh

Coherent CBSI3HBIN, CIICTIICHHBII

Interface TIOBEPXHOCTH pa3jeiia

Consequence CIIC/ICTBHC

Mutual B3aUMHBIN

To be responsible for OBITh OTBETCTBEHHBIM 32

Bit CBEpJIO, JIE3BUE UHCTPYMEHTA

To restrict OIrpaHUYMBATH

Available JOCTYITHBIN, UMEIOIITUICS B
pacnopspKeHUun

Dissipation paccestHue

3amenume 6vioenennvle cl06a 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.
111 IIpoumume u nepesedume cno8a, 06vACHUME 3HAYUEHUS

npepgurcos u cyppurcos:
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. IIpoumume mexcm, 8vioenume 21A8HYI0 MbICIb KAHCO020 ab3aya.

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,O3). 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/AL05).

The multilayer concept is already very common in the coating technology.
Layered materials are used with mutual solubility, like TiC and TiN, Al,O5 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
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 simultaneous 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 5-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. Omeemvme Ha 80NPOCHL:

What concept is very common in the coating technology?

Why do multilayer coatings seem to be the best compromise?

What coatings is it possible to construct?

What restricts the material selection for multilayer coatings?

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?

nhwbh =

Vi Ilpoumume mexcm ewe pas. Bvipazume sawe omuouenue K
NOJYYEeHHOU UHDOpMayuU, yKadcume Ha aKmyaibHOCHb nMeMbl.
VII. H3n0o1cume 6 nuCb MEHHOM UU YCMHOM guoe:
What is the text about?

What is described in detail?
What is given in short?
What is the key idea of the text?
VIIIL Cocmasbme onucamenbHy0 AHHOMAYUI0 Ha 6aze noy4eHHblX
omeemos Ha 60NPOChHI.



UNIT 9. Optimizing properties of hard materials.

L IIpocmompume credyrowue croga, oHu nomo2ym 6am 6 pabome
HAO MeKCMOM:
Applicable MIPUTOIHBIN, TTOIXOASAIIUN
Ternary TPOMHOU, TPEXKOMIIOHEHTHBIN
Refractory TYTOIUIaBKHM, OTHECTOMKUI
Wetting angle yroJl CMaurBaHUs
Homogeneity OJTHOPOJAHOCTh
Range psia, cepusi, KojaebaThes
Rupture strength compotuBieHue pa3pbeiBy
Adjustment peryaupoBaHue, MPUrOHKa
Profound r1yOOKHi, OCHOBATEIbHBIHN
11. Cepynnupyiime c1o8a 6ausKue no 3HAYeHUr!
Significance Characteristics
Fundamental As a result
Property Importance
Limitation Shortcoming
As a consequence Principal
111 Cepynnupyiime c108a npomueonol0N#CHble NO 3HAYEHUIO:
Singlelayer Disadvantage
Fixed Narrow
Metal Multylayer
Increase Nonmetal
Advantage Decrease
wide Variable
1. Ilpocmompume mexcm, Hatdoume u nepegeoume NpeodloAHCeHUs,

ABIAIOWUECS OMBEMOM HA BONPOCHL:
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 variable 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 hardness and
transverse rupture strength of TaC,, which can be measured for different
compositions. The adjustment of a fixed nonmetal-to-metal ratio allows one
therefore to control many properties.

V. Buibupume  npasunvHuill  omeem 8  COOMBEMCMBUU  C
cooepocanuem mexKkcma:

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.

2. 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; c) it’s not mentioned in the text.

3. 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.

4. Nitrides have wide homogeneity ranges for Ti-C.

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

5. 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.



VI lIpoumume mexcm ewe pa3. Buipazume sawe omuowenue x
NOJYYEHHOU UHDOpMAayuU, YKaxcume Ha aKkmyaibHOCHb MeMmbl.
VIIL Hznooicume 6 nucbMeHHOM UIU YCIMHOM 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. Cocmasbme onucamenbHy0 AHHOMAYUIO HA 6a3e NOJY4eHHbIX
0meemos Ha 80NPOCyL

UNIT 10. Casteutectic alloys: lead — basesystems.

L Ilpocmompume cnedyowue ciosa, onu nomo2ym eam 6 pabome
HAO MeKCMOM:

To meet requirement OTBEYaTh TPEOOBAHUIO
Solubility pPacTBOPUMOCTD
Lattice KpHuCTaJUIMYECKasl peuieTka
Originate in POUCXOIUTh, BO3HUKATh
Eutectic ABTEKTUYECKUI
To exhibite POSIBIISATH, OOHAPYKUBATH
Stable YCTOMYUBBIN, POYHBIN
Age — hardening TBEPJICHUE TTPU CTAPEHHE
Polishing MOJIMPOBKA, OTJIENIKA HAYUCTO
Specimen obpa3erl
Emery paper HaXKJauHasi Oymara
Smear CMa3bIBaTh

1L Hazosume nepsyro ¢opmy credyrnowux npuiazcamenvuvix 6

CPABHUMENILHOLL CINEeNeH:
Less, more, further.

111 Cepynnupytime cnosa 6au3Kue no 3HA4eHUu:



Readily Often

Frequently Important

To apply Several

Some Easily

Significant To etch

Requirement Demand

To Show To exhibite

To pickle To use

4 Cepynnupyiime c108a npomueonol0N*CHble N0 3HAYEHUIO:
Different Unstable
Possible Liquid
Constant Similar
Definite Rise
Melt Impossible
Solid Freeze
Stable Indefinite
Fall Changeable
V. Ilpoumume u nepesedume nazsanue mexcma.
VI Ilpoocmompume mekcm, onpedenrume, 0 ueM udem peub: O

KAKOM A6J1eHUlU, np06]l€.7l/l€, npoyecce.

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 to use the prefix Ayper-, 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 com-pounds
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. Buibupume  npasunvuviii  omeem 8  COOMBEMCMBUU  C
cooepicanuem meKcma.
An alloy system must meet at least 2 requirements to show
complete solid solubility.
a) it’s right; b) it’s wrong; c) 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.
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; c) 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; ¢) it’s not mentioned in the text.
VIII. Hazosume 0sea mpebosanus, komopvle OONHCHBL BbINOIHAMbCA,

umoowvl Jesupyrowue cucmembsl ObLIU NOHOCTBIO pacmeopumsl 6
mpeOOM COCMOAHUU.

IX. Jlavime onpedenenue 36mMeKmuyecKoll CUcCmembi.
X llepeuucnume camvle 8adicHble I36MeKMUYECKUe CUCTNEMDI.
X1 Buinuwume 6ce ceoticmea semexmuueckux cnida8os HA OCHOGE

CeUHYA, YNOMAHYmMble 8 meKcme.



XII. IIpoumume mexcm ewe pas. Buipazume gauie omuowerHue K
NOJYYeHHOU UHOpMayuu, yKaxcume Ha aKkmyaibHOCHb MeMbl.
XIII. H3n001cume 6 nucb MeHHOM UU YCIMHOM 8UOe:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?
XIV. Cocmasbme onucamenbHy0 AHHOMAYUIO HA 6a3e NOLY4eHHbIX
0meemos Ha 60NPOCHL.

UNIT 11. Characteristic Properties of Eutectic System Alloys.

1. IIpocmompume cnedyrowue crnoea, onu nomo2ym éam 6 pabome Hao

MEeKCMoM.:
Eutectiferous JTODBTEKTHUECKUI
Antimony cypbma Sb
Diminution YMEHBIIICHUE
Inflection cru0, u3rud
Plot quarpaMmma, rpaguk
Dendrite JTCHIPUT
Duplex structure JIBOMHAS CTPYKTYpa
Vica versa HA000pOT
Consideration cooOpaxeHue
On the other hand C Ipyroi CTOPOHBI

II. Cepynnupytime crnosa O1u3Kue no 3Ha4eHuio:

Decrease Whole

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

111. Ilepeseoume npouszgoomvie:
Eutectic — eutectiferous — hypoeutectic — hypereutectic
Solid — solidify — solidification
Correspond — corresponding
Concentrate — concentration
Consider — consideration - considerable

1V. Cepynnupyiime cnosa npomueononosicuvie no 3Ha4eHuio:



Increase Farther

Finer Latter
Present Hard

Weak Result from
Former Diminution
Closer Larger
Result in Absent

V. Ilpoumume u nepesedume nazsanue mexcmad.
VI Ilpoocmompume mexcm, onpedeiume, 0 4em uoem peusv: 0 KAKOM
A671eHUlU, npobieme, npoyecce.

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 oygy crystallites
increases linearly, but the strength does not increase in the same way because of
the difference in dispersion or size of the aysp) 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 o,sp) 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 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.
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Haiioume 6 mexcme u nepegedume npeodnodicenus, cooepaicaujue
omeem Ha 80NpPoc:
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?
3axonyume O0auHoe npeosiodiceHue, 8v1bpas ¢pas3y,
omobpadicarouyo 00Hy U3 Mulcield meKCma.
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.
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.
IIpoumume mexcm ewe pa3. Bvipasume éauie omuoueHue K
NOLYYeHHOU UHDOpMaYyUU, YKadxdcume Ha AKMYaibHOCIb MeMb.
Hznoocume 6 nucbMeHHOM UIU YCMHOM 8UOe:
What is the text about?
What is described in detail?
What is given in short?
What is the key idea of the text?
Cocmasbme onucamenvHyr0 aHHOMAayuio Ha Oaze NOJIY4eHHbIX
0mMeemos Ha 6ONPOCHL.
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