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Unit One

The Foumdation of Metalworking

Passage One Classification of Metals

Training target: In this part, our target is to train your comprehension. We have made
the flexible sentences strong black and marked the subject , predicate and object of them . Try

to grasp the main idea of these sentences .
.Text.

In industry today there are more than a thousand different metals be-
ing used to manufacture products. The modem automobile has more than
one hundred different metals used in its construction. An attempt will be
made in this passage to give an understanding of the basic classification of
metals.

Metals were formerly thought to be those elements [that] had a
metallic luster and were good conductors of heat and electricity. Ac-
tually, metals are generally defined as those elements whose hydroxides
form bases (such as sodium or potassium) . The nonmetals’ hydroxides
form acids (such as sulphur). Metals may exist as pure elements. When
two or more metallic elements are combined, they form a mixture called
an alley.

The term alloy is used to identify any metallic system. In metallurgy
it is @ substance, with metallic properties, [thad is composed of two
or more elements, intimately mixed. Of these elements, one must be a
metal. Plain carbon steel, in the sense, is basically an alloy of iron and
cathon. Otber elements are present m the form of impurities. However, for

commercial purposes, plain carbon steel is not classified as an alloy steel.
Alloys may be further classified as ferrous and nonferrous. Ferous

alloys contain jron. Nonferrous alloys do not contain iron.

automohile 7, 3

metallic &8 (H) &9
luster &%

hydroxide #4497, #&
U ]

sodium 4%

potassiwm ¥

normetal 3£ A(LE)
sulphur #i8%

term K-3%

metallurgy B4, BER
plain carbon steel %
B4R, BER

ferrous $L89 ;84 59
nonferrous 7 &4k 49 ;
1235
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All commercial variettes of iron and steel are alloys. The ordinary
steels are thought of as iron-carbon alloys. However, practically all con-
tatn silicon and manganese as well. In addition, there are thousands- of
recognized alloy steels. Examples are special tool steels, sicels for cast-
ings, forgings, and rolled shapes. The base metal for all these is iron.

Steels are often called by the principal alloying element present.
Examples are silicon steel, manganese steel, nickel steel, and tungsten
steel. Kven nonferrous alloys muy contain iron in a small amount, as im-
puritics. Some of the nonferrous alloys are bronze, brass, and Monel.

Although pure metals solidify at a constant temperature, alloys do
not. The first nuclel have 2 tendency to form at a higher temperature than
that at which complete solidification occurs. Each clement in an alloy has
its own peculiarities relative to temperature. Thus, the change in tem-
perature as solidification pregresses causes the solid being formed to
change in chemical composition.

Many alloying elements dissolve in the base metal in different prop-
ortions in liquefied and solidified steels. The proportion of the alloying
element remains in solid sohtions has a tendency to vary with
the temperature and grain structare of the alloy that is formed.

Nonferrous metals are seldom found in the pure state. They must be
separated from the gangue before the ore can be reduced. Thus, a pro-
cess known as ore-dressing is performed. Metals and metal compounds are
heavier than the gangue. They setile to the bottom if such a mixture has
been agitated in water. This process is similar to the method used by the
early miners who panned for gold. However, refinements have been de-
veloped to speed up the accumulation of metal compounds by using this
principle.

The reverberatory furnace is the type most often used in the smelt-
ing of nonferrous metals. This fumace is constructed of refractory brick
with a steel stucture on the outside. The cbarge is placed in the fumace
and beated indirectly by the flame. Slag inducers or fluxes are added to
the charge to reduce oxidation.

.End.

Notes:

silicon &k, # T X
manganese %k,

special tool steel ¥ Bk
I R4
alloying 1 % & & Ao
ANEERR

nickel $&

tungsten 4%

bronze F A5 4
&g

brass K4A—H B RS
&

Monel £ 75 R A—H
oy

gangue KRG

ore 5B, BH 2R
B2

agitate BE5h, B

reverberatory furnace
B Ay

refractory # K85, %
)

1. Metals were formerly thought to be thase elements that had a metallic luster and were good

conductors of heat and electricitya
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VLB FE AR, metals 23 335 , that 5| A EFH N DBEMETR elements.

2. In metallurgy it is a substance, with metallic properties, that is composed of two or more el-
ements, intimately mixedo
VL8 AP Y in metallurgy AR , with metallic properties J998 A TS, B that 3| 3/
SEBRNTBMRIE a substance, BN FEREET, & REPRRFFL L
HIERYNRS RASREEORR.

3.The proportion of the alloying element that remains in solid solutions has a tendency to vary
with the temperature and grain siructure of the alloy that is formed.
ULHA e s I FEBK , BR B A, SR A 481 . The proportion of
the alloying element 23 31 , that remains in solid solutions Sy B4 FIEFE /TN, to
vary with the temperature and grain structure of the alloy that is formed & FI#— &
tendency i,

. Exercises.

[Ex 1] Answer the following questions according to the text above .

1. What is the metal? Try to describe it using the words in this passage or of your own.

2. What is the alloy? Try to deseribe it using the words in this passage or of your own.

3. Tell us how lo separate the nonferrous metals from the gangue.

[Ex 2] Fill in the blanks with the information given in the text .

1. When two or more metallic elements are combined to a mixture, we call it .

2. Alloys mayf)efm‘the:r classified as and

3. metals are seldom found in the pure state.

4. The is used to smelt the nonferrous metals.

BEEX

SRS %

ERARLIL P FETHEEERNTEE, ARAFHHERTLZA—F F /44 54,
FTHE, ANEFZABIXBEIXIFLERENEENBASETATH,

AT ERAAZAASBAF RIFHF LA FRABNSE, SR L2544
W AR BB A A B W R (do b 1), M AR R R R LA R B AL H R ik
(o), EATURAGE~AETHRGHES LTUAGEHXBHFULLEEL
AR A4 XA BR AR S,

“UTEARBRATRAINENEERR, AAEF T . 42 A YA AU LS
AEHHYRE LA AKENS A, EMBRUAET, LK L2 E&, #ir, ¢
BRMEE T EHRPHERNEE, YREQEL LG~ EAFAK, Ko, BTFHL
B, B BEMEAMIERTEE,

243 Tmy hkod o4, RFEARETATF LS BAL,

AN BLARBHEE4E, EHFAYRARASPRGS4 4, EERE, EE6S
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HEHREAEREAK, I FHEREHGRE, 5B 5T LE(H THE Rt
M)E, RS LNRARAEAL,

BETRBESRTHELALARESBOA L, Hldif 0. RARERE, I
RAEFRESLPTRETRAEA LK Y BRALE, 2 HR. TR ES R,

HEARAERGERBE RELRF, RARRA G HBEELEREYN BHRA
Blo 2ETHE-~HAERACOTHBESME, M, ARETAEPEERILEEA
B4k 84 7 B F e R e R R 5 R A T 1L,

F 3L EAXTERENFESRARRLATHERELR M, BEREH
LEAKGERER L TRARSEHAG LB,

FHEREARTRI AAS RO BAFE, TRRFANRE, LERFT B TR
KESEBHR, EHBZHELABSENT L, I NTBBERARF, HABAE
ERBULEHBIREE, EHRMNKT BEBKTRIEE, e b AL oMmBRER R T
RBES B, ARFEEFELAMTIHS LHAL, BR, AARANRELBE X
HHHERARETRAILOMRELE,

G BYBILRERBEMY  RAPAHELLHL LR RAMYK, I E
A, RABEAL T, MB#AThE Aottt REBH P A~ Rt S H R G
A A, AT B

Key Words and Expressions

metallic /mi't=lik/ &/ ()80 luster /'lasta(r)/ ol

hydroxide /hai'droksaid/ SEALY), BY sodium /'soudiom/

potassium /pa'tesiom/ Hf nonmetal /mon'metl/ 3£ B/(TE)

sulphur /'salfo(1)/ HiTA term ftom/ ARG

metallurgy /mi'telodzi/ 184, & AR plain carbon steel / ~ 'kabon ~ / WiBFEEH, MR &
ferrous /'feras! ZKEY, FERAY nonferrous /inon'feras! A ERAY, JEEEH

silicon /'siliken/ T, RETE R manganese /'meegoniiz/ &5

special tool steel FFPR T alloying /'ebiiy HH B EMASE RS

nickel /'nikl/ £ tungsten /'tagston/ £

bronze /bronz/ HE—HS5H AL brass /bras/ R E5HES

Monel /mou'nel/ I RE—RES gangue /gty BKA

ore o) A, SBEAMTA  reverberatory fumace /ri'voboreitori'fomis/ [ 51
agitate /'mdgitei/ $EE, TP refractory /ri'freckioni/ T K i, MERESY

Passage Two Properties of Metals and Heat Treatment of Steel
Training target: In this part, our target is to train your reading speed . You should pay

more attention to “word group” . Treating a group of words as a whole unit is a short cut
to save your time . We have underlined the word groups in some sentences , and the rest can

be practiced by yourself. If there are some new words, you may cover the note area with a
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piece of paper and try to guess their meanings without looking them up in the dictionary .

. Text.

Properties of metals

Metals have properties that distinguish them from other materials.
The most important of these properties is strength, or the ability to sup-
port_weight without bending or breaking. This property combined with
toughness, or ability to bend without breaking, is important. Metals also
have edvantages regarding resistance to corrosion. They are responsive to
heat treatment.

Metals can be cast o many shapes and sizes. They can be weld-
ed, hardened, and softened. Metals alse possess another important prop-
erty—recycling and reuse. When a particular product is discarded, it can
be cut into convenient sections. These sections can be put into a furnace,
remelted, and used in another product.

The properties of metals may be classified in three categories: chem-
ical properties, mechanical properties, and physical properties. Here we
will emphasize the primary mechanical properties of metals. In_under-
standing the related areas of metalworking and methods used today, the
mechanical propetties of metals are of the utmost importance.

The hardness of metals varies greatly. Some, like lead, can be in-
dented easily. Others like tungsten carbide, approach diamond hardness.
They are of great value as dies for cutting tools of various types. Heat
treatment causes changes in the hardness. Annealed tool steel can
readily be machined, Often, this is difficult afier it has been hardened
and tempered, Annealed brass is compatatively soft. When cold-worked
the hardness is greatly increased.

A tough metal possesses very high strength. It also has the capability
to deform permanently and resist rupture. Toughness enables the metal to
survive shock or impact without fracture.

e strength of a metal is its ability to resist deformation or nipture.
In certain items, a combination of strength and plasticity is desirable.
Machine tools are an example.

Heat treatment of steel

Steel’ s property of hardening when suddenly cooled from a heated
condition has been known for many centuries. This field about metal is
beat treatment, Heat treatment is a part of metallurgy. It changes the
structures of metals by the application of heat,

distingnish X ]
strength 3% A

;oughness sk

weld F 4%

hardness 5& &

lead 45

hast treatment % 4t 22
anneal i X

readily %% #
harden #&4L

temper = X

impact # &

combination # 4~

apphication B A}



