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Text A Engineering Materials

Engineering materials play a very important role in engineering field because the
properties of the products are directly determined by the materials from which they are
made. And most products are made from many different kinds of materials in order to
satisfy the needs of the products.

The study of engineering materials encompasses the use properties, which are
concerned with mechanical properties, physical properties and chemical properties, and
the processing properties, which are involved with casting, welding, forging,and cutting
properties,

The most convenient way to study the properties and uses of engineering materials
is to classify them into “families”. Generally, in the light of their internal structures,
engineering materials are classified as metallic materials,inorganic nonmetallic materials,

organic polymers,and composites. Some details are described as follows.
Metallic

Metallic is also called metals. They are normally combinations of “metallic elements”.
Metals are subdivided into two general types—ferrous and nonferrous. Ferrous metals
are those which contain iron in some form. Nonferrous metals are those which do not
contain iron. (Some nonferrous metals may contain a small amount of iron as an impurity. )

As a practical matter, ferrous alloys fall into two broad categories based on the
carbon in their composition. They are steel and cast iron.

According to their chemical composition, the steels can be divided into two kinds,

one is plain carbon steel,and the other is alloy steel.
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The plain carbon steels include low-carbon, medium-carbon and high-carbon steels.
Low-carbon steels are usually used for low-strength parts requiring a great deal of
forming. Medium-carbon steels are used for forgings and other applications where
increased strength and a certain amount of ductility are necessary. High-carbon steels are
used for high-strength parts such as springs,tools and dies.

Alloy steels are metals formed by the addition of one or more of the following
elements; nickel(Ni),chromium(Cr), molybdenum(Mo) , vanadium(V), tungsten( W),
manganese(Mn), silicon(Si), and small amounts of other alloy elements, in order to
improve the properties, By controlling the amount of carbon and other alloy elements and
by subjecting the steel to various heat treatments, we can obtain a wide range of steels
with various physical properties, such as structural alloy steels, tool alloy steels, and
specific characteristic alloy steels.

Cast iron are used for the heavy parts of many machines. They are the most common
materials for making castings. Cast iron is low in cost and wears well. However, it is very
brittle and cannot be hammered or formed. The basic kinds of cast irons are gray iron,
malleable iron,and nodular cast iron.

Non-ferrous alloys play a large and indispensable role in current designs. Among
non-ferrous alloys,aluminum(Al) alloys are best known for their attractive features and
appearance, such as low density, corrosion resistance, electrical conductivity, ease of
fabrication,etc. Magnesium(Mn) alloys have even lower density than aluminum and as a
result,appear in numerous structural applications such as aerospace designs. Titanium
(Ti) alloys,although more dense than Al and Mg, lower dense than iron,have a distinct
advantage of retaining strength at moderate service temperatures, leading to numerous
aerospace design applications. Copper ( Cu) alloys possess a number of superior
properties, Their excellent electrical conductivity, thermal conductivity and corrosion
resistance make copper alloys more useful.

Inorganic Nonmetallic

Such materials comprise silicate materials and advanced inorganic materials. Silicate
materials are. generally compounds between metallic and nonmetallic elements and
include such compounds as oxides,nitrides,and carbides,

Ceramics refer to all silicate materials in general, including glass, cement, calcareousness,
tile,and fire-resistant materials besides pottery and porcelain. Engineering ceramics can
be divided into two main parts: traditional ceramics and advanced ceramics.

Traditional ceramics are made by fusing clays and other “earthy” materials which
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usually contain silicon and oxygen in various compositions with other materials. They are
hard,strong, brittle, and heat-and corrosion-resistant and are electrical insulators. They
are used when these properties are important, particularly heat and corrosion resistance
and electrical non-conductivity.

Advanced ceramics include advanced structural ceramics, piezoelectric ceramics,
conductive ceramics,etc. The advanced ceramics serve as structural members, often being
subjected to mechanical loading. The piezoelectric ceramics are materials that generate a
voltage when they are subjected to mechanical pressure,conversely, when subjected to an
electromagnetic field, they exhibit a change in dimension. The conductive ceramics are
excellent conductors of electricity whose properties are modified through precise control

over their fabrication from powders into products.
Organic Polymers

Such materials are generally organic compounds based upon carbon and hydrogen.
They consist of long, chain-like molecules made up of multiple repeating units. A
common synonym for polymers is “plastic”, a name derived from the deformability
associated with the fabrication of most polymeric products.

Usually they are low density and are not stable at high temperatures. Compared to
the inorganic materials (metals,ceramics and glass), the structural features of resulting
polymers are unique. In general,the melting point and rigidity of polymers increase with
the extent of polymerization and the complexity of the molecular structure.

According to the heated behaviors,the polymers can be divided into two main categories:
thermosetting polymers and thermoplastic polymers. Thermosetting polymers are cured, set,or
hardened into a permanent shape upon heating. Thermoplastics differ from thermosetting in
that they do not cure or set under heat, They merely soften, when heated,to deformable
state in which under pressure they can be forced or transferred from a heated cavity into
a cool mold. Upon cooling in a mold, thermoplastics harden and take the shape of the
mold.

Plastics are polymeric materials that have the capability of being molded or shaped,
usually by the application of heat and pressure. This property of plasticity,often found in
combination with other special properties such as low density, low electrical
conductivity,transparency,and toughness,allows plastics to be made into a great variety
of products.

Elastomers are elastic polymers, permitting extreme reversible extensions to take

place at normal temperature.
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Composites

Composites consist of more than one material type. These materials involve some
combination of two or more componcnts from the “fundamental” material types. The
property averaging that occurs as a result of combining more than one component in a
composite material is highly dependent on the micro-structural geometry of the
composite. A classic example is fiberglass. The strength of small diameter glass fibers is
combined with the ductility of the polymeric matrix. The combination of these two
components provides a product superior to either component alone. Many composites,
such as fiberglass,involve combinations that cross over the boundaries of different kinds
of materials. Others,such as concrete,involve different components from within a single
material type.

The internal structures and their interactions are responsible for the behaviors of
materials. This has been promoting the study and development of engineering materials.
It is perfectly clear that with the continual study of materials new and more attractive

engineering materials will be possible as time goes on.

New Words
property [‘propati] n. Rtk HERE
encompass [in'kampas] v. HH, 5%
casting ['ka:stin] n. %k, %M
welding ['weldin]) n. BEER, EARE
forging ['fo:dzin] n B|EGR .88
classify [ 'klasifai] v, feeeeee i -BF LRILETE B R
family [‘feemili] n. 2%
internal [in'ta:nl] adj. WEH, BN/
metallic [ mi'teelik] adi. &R (B
inorganic [ina:'geenik] adj. LAWK, THLE
nonmetallic ['nanmi'teelik] adj. EE£RBH
organic [2:'geenik] adj. HHEK, BILHH
polymer ['polima] n. B&&
composite [ 'kampazit] n. AW
subdivide [sabdivaid] v. B, M5
ferrous [‘feras] adj. &M, FEH

impurity [im'pjuariti] n. #R5,IR#Y



alloy {'eloi]

nickel(N1) ['niki]
chromium(Cr) ['kroumiam]
molybdenum(Mo) [mallibdinam]
vanadium(V) [ va'neidiam]
tungsten( W) [‘'tanstn]
manganese(Mn) ['meengeni:z]
silicon(8S1) ['siliken]

brittle [briti]

malleable ['maeliabl]

nodular ['nadjula(r)]
indispensable {indis'pensabl]
density ['densati]

corrosion [ ka'rouzn]
conductivity [ kondak'tiviti]
fabrication [ febrikeifon]
aluminum(AD [ elju'miniam]
magnesium{(Mg) [meeghni:zjsm]
aerospace [ 'srauspeis]
titanium(T1) [taiteiniam]
retain [ri'tein]

thermal ['Ba:mal]

comprise [ kam'praiz]

silicate ['silikit]

oxide ['osksaid]

nitride ['naitraid]

carbide ['ka:baid]

pottery [ 'patari]

porcelain ['pa:salin]

ceramic [ siraemik]

fuse [fju:z]

clay [klei]

insulator [‘insjuleita]

piezoelectric [ paii:zauilektrik]

n &

n. %

. %

n. 4

n. #,.89
n. £

n. %%

n, fE.HITE

adj. S8, MM
adj. ARERHEL, T8N, XK
adj. /NTHY

adj. A EY

n. %

8,/ 2k
(R e PR s
e L hE Y
&

23

adj. MLKE, KEH
n, &k

v. ¥, RE

adj. #H,HEH
v, A Heees 2H i¥,
n. BERE

n. 84y

n. &Ly

n. LY

n. F#%

n. B

B

5 P PP

‘ adj. FR3RM

v. Bk ERE. A
n. $+. 8+

n. 424k

adj. FEHH
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voltage [ 'veultidz] n. Bk

conversely ['konva:sli] adv. A/ HE

electromagnetic [ilektraumeegnetik] adj. BRLH

modify ['modifai] v. BELEBEH

precise [pri'sais]) adj. ¥EHH , HET 89

hydrogen [‘'haidradzen] n. &

molecule ['molikju:l] n. 7F

synonym [ 'sinenim] n. [\ XF

derive [diraiv] ' v. B8, )G

deformity [ difo:miti] n. B, B

associate [a'saufiat] v. REBKE

stable ['steibl] adj. FER, BHE

rigidity [ri'dzidati] ' n EHE,.A55

transparency [treens'pearansi] n. EH,EHE

toughness [ tafnis] n. ¥k, RoE

fundamental [ fande'mentl] adj. BB, THEER

diameter ['daimita] n. B2

fiberglass [ faibagia:s] n. WL Y

thermosetting [ 8a:ma‘setin] adj. #E KD, HAENE

elastomer [ileestama(r) ]} n, MK, AEREK

matrix [‘'meitriks] n. ¥, EBR
Phrases and Expressions

in the light of B R E

Notes to the Text

1. Engineering materials play a very important role in engineering field because the
properties of the products are directly determined by the materials from which they are
made.

TREMEE TESE RS E B, B & 6tk MR RGE .

from which 3] $ %% £ &M & , % 45 material.

2. The study of engineering materials encompasses use properties, which are
concerned with mechanical properties, physical properties and chemical properties, and
processing properties, which are involved with casting, welding, forging, and cutting

properties.



Unit 1

MTEMBOF R OEERERM T2, SRR I FER . OE%ER
FErEE., TR GEMME BEME . BEEUFIERE.

# A~ which 3] 5 3F FRZ 1 3£ 35 MK 6) , 4 #|#5-4% use properties(4£ A 8 ) #» processing
properties( T Z ),

3. Low-carbon steels are usually used for low-strength parts requiring a great deal
of forming. Medium-carbon steels are used for forgings and other applications where
increased strength and a certain amount of ductility are necessary. High-carbon steels are
used for high-strength parts such as springs,tools,and dies.

BHRMNEFRATRESRERWEERERH. PHRMNATEREURLTEEMEREHF
A&E—EXHENGZE. RBNUNATERES mEE . TAMER,

Exercises

I . Find the descriptions in Column B to fit the words in Column A.

A B

1. fuse a. the state or quality of being plastic

2. indispensable b. the quality of being dense

3. plasticity c. the state of being transparent

4. transparency d. that can not dispensed with

5. metallic e. of or like metal

6. alloy f. thing that has been fabricate

7. rigidity g. a metal made by mixing together

8. fiberglass h. material made from glass

9. fabrication i. melt in great heat

10. density j. not bending or yielding

I . Fill in the blanks with the words given below. Change the form where necessary.
deform encompass process precise classify
transparency modify stable  fuse associate

1. Unloading the goods is a slow

2. The glass of the car lost its

3. The badly milk powder may cause =~ babies.

4, They two pieces of wire together,

5.

American laws have had to be as a result of this,




