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Unit 1 Fundamentals of Die and Mold Materials,
and Heat Treatment

1.1 Introduction to Die and Mold Materials

1.1.1 Carbon Steels

Carbon steels are used extensively in tool construction. Carbon steels are those steels which
contain iron and carbon, and small amounts of other alloy elements. Carbon steels are the most
common and least expensive type of steels used for tools. ® The three principal types of carbon
steels used for tooling are low carbon, medium carbon, and high carbon steels. Low carbon steels
contain between 0.3% and 0.7% carbon. As the carbon content is increased in carbon steels, the
strength, toughness, and hardness also increase when the metal is heat-treated.

Low carbon steels are soft, tough steels that are easily machined and welded. Due to their low
carbon content, these steels cannot be hardened except by case hardening. Low carbon steels are
well suited for the following applications: tool bodies, handles, die shoes, and similar situations
where strength and wear resistance are not required.®

Medium carbon steels are used where greater strength and toughness are required. Since
medium carbon steels have a higher carbon content they can be heat-treated to make parts such as
studs, pins, axles, and nuts. Steels in this group are more expensive as well as more difficult to
machine and weld than low carbon steels.

High carbon steels are the most hardenable type of carbon steel and are used frequently for
parts where wear resistance is an important factor.® Other applications where high carton steels are
well suited include drill bushings, locators, and wear pads. Since the carbon content of these steels is
so high, parts made from high carbon steel are normally difficult to machine and weld.

1.1.2  Alloy Steels

Alloy steels are basically carbon steels with additional elements added to alter the
characteristics and bring about a predictable change in the mechanical properties of the alloyed
metal. Alloy steels are not normally used for most tools due to their increased cost, but some have
found favor for special applications. The alloy elements used most often in steels are manganese,
nickel molybdenum, and chromium. They can have the general name of manganese steel, nickel
steel, molybdenum steel and chromium steel according to their specific content of the alloy elements
in alloy steels.

Another type of alloy steel frequently used for tooling applications is stainless steel. Stainless
steel is a term used to describe high chromium and nickel-chromium steels. These steels are used for

1



tools which must resist high temperatures and corrosive atmospheres. Some high chromium steels
can be hardened by heat treatment and are used where resistance to wear, abrasion, and corrosion are
required.” Typical applications where a hardenable stainless steel is sometimes preferred are plastic
injection molds. Here, the high chromium content allows the steel to be highly polished and prevents

deterioration of the cavity from heat and corrosion.®

1.1.3 Basic Properties of Die and Mold Steels

The specific material selected for a particular die or mold is normally determined by the
mechanical properties necessary for the proper operation of the dies and molds. These materials
should be selected only after a careful study and evaluation of the function and requirements of the
proposed tool. In most applications, more than one type of materials will be satisfactory, and a final
choice will normally be governed by requirements from customers for dies and molds, such as
performance and economic considerations for dies and molds.

The principal materials used for dies and molds can be divided into two major categories : cold
work tool (die) steel and hot work tool (mold) steel, such as carbide steel, alloy tool steel, carbon
tool steel, high-speed steel, high alloy steel, high carbon steel, low carbon steel, carbon tool steel and
so on. To properly select a die or mold material, there are several physical and mechanical properties
you should understand to determine how the materials you select will affect the function and
performance of the die or mold.

Physical and mechanical properties are those characteristics of a material which control how
the material will react under certain conditions. Physical properties are those properties which are
natural in the material and cannot be permanently altered without changing the material itself.

These properties include weight, thermal and electrical conductivity, rate of thermal expansion,
and melting point. The mechanical properties of a material are those properties which can be
permanently altered by thermal or mechanical treatment. These properties include strength, hardness,
wear resistance, toughness, brittleness, plasticity, ductility, malleability, and modulus of elasticity.

From a practical standpoint, die and mold steels are utilized in working and shaping basic
materials such as metals and plastics into desired forms. From a usefulness standpoint, die steels are
of the performances which are capable of being hardened and tempered and wear resistance, high
hardness, sufficient anti-impact strength. Mold steels are of the performances which are capable of
being hardened and tempered and heat resistance, corrosion resistance and wear resistance.

Die and mold steels are relatively special steel products, they have a very important application
in production of the die and mold products, such as deep-drawing dies, stamping dies, extrusion dies,
piercing dies, bending dies, pressure die-casting dies, forming dies, blanking dies and thermoplastic
and thermosetting molds. They are playing a more and more important role in die and mold industry.

New Words and Expressions

Element ['elimont] n. %, JuE, s, Joff
Principal ['prinsapal] adj. LK), HEK



heat treatment Hsb 3

machine [mo'fi:n] n. L%, LML vt PLESHIEE, FHERMT
weld [weld] vt. #2485 n. JRHz, (R4

handle [hendl] n. #%, #F, W vt b, B, LSz AE, EiE
die shoe ol

stud [stad] n. FESLEEFE

pin [pin] n. %], 44, &

axle ['zksl] n. §, ZE4h, 4

nut [nat] n. $RE}

hardenable['ha:dnobl] adj. wJHELL (K]

frequently['frickwontli] adv. %%, S%HL, 2%

wear resistance Tirf S

drill bushing S

locator [lou'keito] n. EL#F (RRAMIEZY) » i
wear pad ik B AR

alter ['>:lta] v. &

predictable [pri'diktabl] adj. A1

manganese [imango'ni:z] n. [{L]5 (JTEHFE K Mn)
nicke ['nikl] n. [{b]48

molybdenum [me'libdinem] n. [4k)4H

chromium ['kroumiom] n. [{kL]4%&

resist [ri'zist] vt. #PU, ~K¥L, Pi; ZEAE

corrosive [ka'rousiv] adj. JEUK, WIRIK, KRR, n bk, B
abrasion [o'breizon] n. BEH

preferred [pri'fad] adj. &M

polish ['polif] n. BE): J vt #E32, K3, B
deterioration [ditirioreifon] n. 283K, iBfk; FEYE

Notes

@ Carbon steels are those steels which contain iron and carbon, and small amounts of other
alloying elements. Carbon steels are the most common and least expensive type of steels used for
tools.

BESC: BRI TR (A ARV L % /1 i Fy A 4 78 25 R P4 WA 2 —Fhis i
s B FEHT I T HANR

ffdT: BEAUHR which RXRMIA, 5ISEEM, BHHTENLA steels, HrMeE
HMAIPI T . used for tools J&id 2 4MRATIEME S B ik, Ettirh i steels, JLH AT LA
S [A] TN i M AJ which/that are used for tools.

@ Low carbon steels are well suited for the following applications: tool bodies, handles, die
shoes, and similar situations where strength and wear resistance are not required.



BEOC: RBRANARIGE ] T BL T ik JTRAMR, 10, BIRILL A — S i BRI B 1 A1
BRI '

fi#HT: be suited for WH T

(® High carbon steels are the most hardenable type of carbon steels and are used frequently for
parts where wear resistance is an important factor.

BESC: (BT A T RE AL RS I OB AN, I 7 T i 1 SR e R A

fiF#tr: Bth) where HOR2 K REE, 51 FEENA].

@ Some high chromium steels can be hardened by heat treatment and are used where
resistance to wear, abrasion, and corrosion are required.

B SRR AN AR T R BRAE AL, A T BRI B, TSR B A .

i hfr: resistance to Xifee+--+ RIHEHT, Mifeee--- .

® Typical applications where a hardenable stainless steel is sometimes preferred are plastic
injection molds. Here, the high chromium content allows the steel to be highly polished and prevents
deterioration of the cavity from heat and corrosion.

BEIC: LSTIE A T REALANER AN 1 U200 R & SR SR L o R o ) 5 e B 54N 61 L
AARGF I, 0 H A8 7 1H 8 R o 152 PR bt 7= 2E Pk RE KR AL o

fi#MT: BEA)H prevent...from ¥k “PHIE, Wifg”.

1.2 Introduction to Heat Treatment

1.2.1 Basic Concept of Heat Treatment

Heat treatment is a method used to alter the physical, and sometimes chemical properties of a
material.® The most common application is metallurgical. Heat treatments are also used in the
manufacture of many other materials, such as die and mould, glass, etc.

Heat treatment involves the use of heating or chilling, normally to extreme temperatures, to
achieve a desired result such as hardening or softening of a material. Heat treatment techniques
mainly include annealing, normalizing, hardening, and tempering. It is noteworthy that while the
term heat treatment applies only to processes where the heating and cooling are done for the specific
purpose of altering properties intentionally, heating and cooling often occur incidentally during other
manufacturing processes such as hot forming or welding. The temperature of the heat treatment and
the length of time at this temperature, or “soaking period” , depend upon the composition of the

material. ®

1.2.2 Conventional Methods of Heat Treatment

Annealing is a technique used to recover cold work and relax stresses within a metal.
Annealing typically results in a soft, ductile metal. When an annealed part is allowed to cool in the

furnace, it is called a full anneal heat treatment. When an annealed part is removed from the furnace



and allowed to cool in air, it is called a normalizing heat treatment. A stress relief annealing is when
only the first stage of annealing is performed. The second stage of annealing is recrystallization,
where new stress-free grains grow. The third stage is grain growth, which causes the existing grains
to grow.

Normalizing is a process to heat iron-base alloys to temperatures approximately 50°C above
the critical temperature range followed by cooling in air to below the range. The purpose is to put
the metal structure in a normal condition by removing all internal strains and stresses given to the
metal during some processing operations. ®

Hardening is done to increase the strength and wear properties of steels. For instance, case
hardening is a hardening process in which an alloy element, most commonly carbon or nitrogen,
diffuses into the surface of a monolithic metal. The resulting interstitial solid solution is harder than
the base material, which improves wear resistance without sacrificing toughness. Case hardening is
specified by hardness and case depth. The case depth can be specified in two ways: total case depth
or effective case depth. The total case depth is the true depth of the case. The effective case depth is
the depth of the case that has a hardness equivalent of HRC50. This value can be roughly
approximated as 65% of the total case depth; however, the chemical composition and hardenability
can affect this approximation. If neither type of case depth is specified the total case depth is
assumed. The hardened material is then often tempered to reduce the brittleness that may increase
from the quench hardening process.®

Tempering is a process done subsequently to quench hardening. Quench-hardened parts are
often too brittle. This brittleness is caused by a predominance of martensite. This brittleness is
removed by tempering. Tempering results in a desired combination of hardness, ductility, toughness,
strength, and structural stability. Tempering is not to be confused with tempers on rolled stock.
These tempers are the indication of the degree of cold work performed.

The mechanism of tempering depends on the steel and the tempering temperature. The
prevalent martensite is a somewhat unstable structure. When heated, the carbon atoms diffuse from
martensite to form a carbide precipitate and the concurrent formation of ferrite and cementite, which
is the stable form (Fig.1-1).

martensitm cementite ferrite

Fig.1-1 Typical micréécopic structures of steel



New Words and Expressions

annealing [&'ni:lin] v. Bk

normalizing ['n>: malaizin] v. 1FK

hardening ['ha: denin] v. ¥k

tempering [tempoarig] v. [k

martensite ['ma: tonzait] n. 5 GAA

ferrite ['ferait] n. EKFEA

cementite [si'mentait] n. JBHKAK

strains [streins] n. NAY

stresses [stresiz] n. W /)

brittleness [ 'britlnis] n. fEtk

diffuse from ¥ H{

monolithic [mona'li0ik] adj. BRBREATI; AR BERM; SR 3AM: ERH

interstitial [into:'stifol] n. EAPRREF; 58] adj. [EIBEAET; AR, HERE K TRIBE K

precipitate [pri'sipiteit] vt. {fE5RKA; Inid; (RA4E; AP T: AR Ui, M
DU vi. T4 UiE; [ KV EESS BN (80F 45)[(+as)]

Notes

(D Heat treatment is a method used to alter the physical, and sometimes chemical properties of
a material.

PESC: HACELR PR B R, AN E 2R A 2= R T i

fi##T: used to alter the physical, and sometimes chemical properties of a material {51
method [1])5 B E .

@ The temperature of the heat treatment and the length of time at this temperature, or
“soaking period” , depend upon the composition of the material.

PEIC: BRI EEAE IR T B TR, B “LRIB”, HU TR B4y«

AT AAJEPIAN ISR, HS R temperature F length of time, “soaking period”
h L B R AP A 1

® The purpose is to put the metal structure in a normal condition by removing all internal
strains and stresses given to the metal during some processing operation.
BESC: H M I BRAE R i Tl FR h & B = A W N AR RN g, {4 B 45k T 1F

fif#HiT: AHJIK given to the metal during some processing operation J& it 324Nl B 5
W, BRI PN IF SR8 517 internal strains A1 stresses.

@ The hardened material is then often tempered to reduce the brittleness that may increase
from the quench hardening process.

PESC: KA MM BHEAE IE BT K, BAYS A R) B AL T 25 55 A

fERT: AFIH) hardened J&id 2343 IMEETE, &M EE material, ARG AR, that
may increase from the quench hardening process /& & 15 M fi], 15414417 brittleness.

6



1.3 Further Readings

Reading A  Selection of Mold and Die

At present, the plastic products are widely used in the daily life of the growing, accounting for
about one injection molding technology to 80%. Injection molding with a shape, size precision can
be embedded with pieces of high productivity and easy to realize modernization and post-processing
features such as less widely used in automotive, construction, household appliances, food, medicine
and many other fields. To receive a good cost-effective production, the selection of plastic molds for
the plastics industry is crucial. Therefore, it is very necessary for mold designers to understand the
basic requirements for mold materials and the selection of appropriate material.

Mold and die working conditions vary. But in addition to a certain pressure, mold and die also
should bear the influence of temperature. Plastic mold is used in accordance with the conditions of
the different processing methods to mold the basic performance requirements of steel roughly
summarized as follows.

The hardness of plastic is usually of about 50-60HRC, after heat treatment the mold surface
should have sufficient hardness to ensure that there is sufficient stiffness mold. Due to plastic flow
of the filling and greater pressure to bear stress and friction, die at work should maintain the mold
dimensional accuracy and stability to ensure adequate service life of molds. The wear resistance of
die depends on the chemical composition of steel and heat treatment, hardness. Thereby, increasing
the hardness of tool will help improve its wear resistance.

Reading B Definition of Heat Treatment

By definition, heat treatment is the controlled heating and cooling of metals for the purpose of
altering their properties. Because both physical and mechanical properties can be altered by heat
treatment, it is one of the most important and widely used manufacturing processes. However, if the
heat treatment is performed improperly, more harm than good can result.

Although the term heat treatment is often associated only with those thermal processes
designed to increase strength, the definition permits inclusion of a set of processes called heat
treatments. These are performed with the major goal of preparing the material for fabrication.
Specific objectives may be the improvement of machining characteristics, the reduction of forming
force, or the restoration of ductility to enable further processing. Thus, heat treatment becomes even
more attractive. The same metal can now be softened for ease of fabrication and then, by another
heat treatment, can be given a totally different set of properties for actual service.

Most processing heat treatments involve rather slow cooling or extended times at elevated
temperatures, thus tending to approximate equilibrium conditions. The resulting structures, therefore,
can be reasonably predicted by the use of equilibrium phase diagrams. The diagram indicates the
temperatures that must be attained to achieve a desired structure and the change that will occur on
subsequent cooling. It should be remembered, however, that the diagram is for true equilibrium
conditions, and the departures from equilibrium may lead to substantially different results.



New Words and Expressions

cost-effective YL EE

injection molding S A

in accordance with T4 AR S F )
forming force D%

ductility [dAK'tiloti] n. ZEELE
equilibrium phase diagrams V- AH

Translation Methods and Skills of
EST (English of Science and Technology)

BHREMFER A SRIT—8RE

T AP RR R, BRI AT LA WS SR BB, DU RSO N R
iy W PTANgial, FESEih ot e AR, AHIRRDGE N B2 A .

(—) R KE

iR, SEEE 1 the MIAE i a & an 7EAJP HIEZ SR, WEMEAE. 54, &
jeb i the HIAEARFHR, ARHE DG ARIE 2104 I T 2 g AN 1R

(1) Because the body’s defense system is damaged, the patient has little ability to fight off
many other diseases. HIJ* ARG RG—EIBIA, N JLFRATARIIRIKBUTF T2 2
FAbZIR I 2R

(2) Any substance is made up of atoms whether it is a solid, a liquid, or a gas. L4,
e AR, #E A .

(3) The atom is the smallest particle of an element. J§iF /& JC Z K Hc /ML 1o

(4) Human beings and the great apes had a common ancestor about 5 million years ago. K]
500 JTHELIHT, AR NI LR I 5k

(5) Other scientists, however, are afraid that the world may become too hot for human
life. A7 LERFEASNEROHER ST, A ANRVEAAT

(6) With the development of electrical engineering, power can be transmitted over long
distance. B U TRESAIIACRE, Wi ) Resicdmid B4k B (i )y 2 .

(7) The PC has given the average American—the kind of computing power that 10 years ago
was found only in large corporations. N ATHEHLAMIE I B A HAT THE 10 4ERT A 2L K
mA e BAT TR AR )

(8) While the Chinese are eager to import modem medical technology from the West,
increasing members of Westerners are equally interested in adopting the traditional medical
remedies of China. AL AR T PG5 B K UE VHARIL B 7 R, Bk AR 2 (1 74
N TR h BT .

(9) Although the world is large, man is able to live in only a small part of it. JEEHuERIR
Ko AT AFEILREAE P AR/N 3043 My A3

(10) The total land area that contributes surface run off to a river or lake is called a
watershed, river basin, or catchment area. ¥ in] Sl VI $ At Htb 6 420 Y7 P 28 A ol b [T 5
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FRAESUE. Tt By K TR

(=) RiARE

BRI ZAR ARG . VB AT. R S0 CARHI T tegf) s R
FHBOER, AREDOE K RIE SR B T4 NE . 74, A LA AT A AT W

(1) If you know the frequency, you can find the wave length. GERFESER, whAER H
1%

(2) Different metals differ in their conductivity. <[5 (14 J& HAx A7) {1y S HPERE.

(3) A gas distributed itself uniformly through a container-. RS MM AT AR P 38 v

(4) The desert animals can hide themselves from the heat during the daytime. ¥[34
HESRIBE (R [ R IR

(5) The volume of the sun is about 1,300,000 times that of the earth. K BH AL g b Bk 11y
130 Jif%.

(6).Liquids are like solids in that they have definite volume. BRI AR, W —Em
(LA

(7) When the signal we pick up has increased by 10 times as the gain may have been reduced
by 8 times. 5 SHIKE] 10 £%, #4925 M4K5) 1/8.

(8) If we use electronic computers in hospitals, diagnosis will become quicker and more
accurate. WIURPEGE EAFHTSTHL, 30t 2 A2 07 58 bk, 5B HER .

(9) Newton wasted much time on the theological studies toward the end of his life. 4-1iilf4F
TERZERESE RIR 28 T 1R 1],

(2) EHAKG

SRR, M DGENIARR . BN 56 n] 2 mE AR 2%

(1) This system is totally enclosed and prevents air pollution from dust particles or gases. i
REAEE W, GBI AR s ek

(2) When the temperature is maintained constant, the volume of a given sample of gas varies
inversely with the pressure. 7i B (RFF RS TE M T, TR R L

(3) Like charges repel each other while opposite charges attract. [AlVEHHIAR T, Sk py
AH o

(4) If water is cold enough, it changes to ice. TRV HIF) 5 P P 0K

(5) There are some metals which are lighter than water. A4 I8 Hok s,

(6) Acupuncture and Chinese herbal remedies date back at least 2,200 years, although the
earliest known written record of Chinese medicine is the Huangdi Nei Jing from the 3rd century
BC. That opus provided the theoretical concepts for the traditional Chinese medicine that remain
the basis of its practice today. R A e B 285 0 175 s /DT 3 993 2200 HELART. (R HL)
BESTAIGHT 3 g, & A CU R B o B B T %, IX R EAE T TR I s 3 i
A B A B B 5 (i

(7) Men have known that smallpox is caused by a virus. AMIAIERAE R B 25 1210

(8) As has been found there are more than a hundred elements. 2K, GEH -HEH,

(9) The patient has a supracondylar fracture, so he was admitted to the hospital this
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morning. i A BEE BT, AR ETIRHEARL.

(10) The salts of carbonic acid, or the carbonates, can be prepared by adding alkali to such
aqueous solutions. BRI £ AEI I AR IXAK H IR (BRIR V) - AN IS BIT 45 -

(1) BhiE i g

POVEEE LU BN, BOEAML AT LU ShAEIEE, T LS 4 BRI i
TSR . B, BORIAEAE AT LA W SR SO E IR, AR SCEM. {455

(1) Friction always opposes to the motion whatever its direction may be. ANEIEZJ A&
FE, EEEEREFIZ AT AR .

(2) The wire gets hot, for the current becomes too great. HIZ&A&H, PIAHFHAK,

(3) A square has four equal sides. 1FJ5 JEVYIAAH%E .

(4) Steels possess good hardness and high strength. ANFJREAEK, SRS .

(5) The nuclear reactions give the sun its constant supply. ABH =A% s 3. A W [r) A BH 32 4
fie & :

(6) Aluminum alloy has low specific electrical resistance and high thermal conductivity. %
G L REARAES, 1S3 # P AR i

(7) Then came the development of the microcomputer. J&53k, fMFTHEMURERK T .

(8) In the case of a possible accident, the machine comes to a halt immediately upon the
operator’s direction. ——H.EZAH M, HEE/EAN L —KIES, PLEHLZE T K.

(9) The Pacific alone covers an area larger than that of all the continents put together. XK
SPEE R TRTAR A bE A KR T AR () SRR K

(10) Evidently semiconductors have a lesser conducting capacity than metals. 4K, 344
I FHEE a2 .

() AriER4E g

JEE AT AR e, AR S R B R R A EDRE R, BGENAR, £
BRI TE P SR MK RRRR. Bk, BN A A,

(1) In the transmission of electric power a high voltage is necessary. Z& B4 HL 2 /5 s o

(2) Most substances expand on heating and contract on cooling. K2 W AIIKA 45 .

(3) We consider isotopes of great use for our research work. FATIAN [FIA7 XTI TAETR
HH.

(4) A body in motion remains in motion unless acted on by an external force. WIHREH 4
HIYER, B3 IPARTIR IR 3R A .

(5) It is necessary to develop our computer science at high speed. DAZ0 /5 & R H 11155
WLEFE .

(6) There is no easy answer with meningitis. %A F 1697

(7) Acupuncture appears most promising for treating chronic musculoskeletal pain. %R 5i&
AT RIT IR ENL S B P

(8) The instrument has worked well for six hours. X &E{E O IEH TAET 6 /N,

(9) The density of air varies directly as pressure, with temperature being constant. LEEA
A, SRR ) E B o
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(10) The temperature of the liquid is raised by the application of heat. AT LAHE &5 i AL

™) 5 RE

FEIER BN G127 “it” F1 “there” , BRI HEASTE .,

(1) It takes a year for the earth to go around the sun. HWERZEAPH-— & 35 FH—4E (K1) o

(2) 1t is the gravitation which makes the satellites move round the earth. HWERE| /74 T g £
HERIZAT

(3) It is demonstrated that it takes a year for the earth to go around the sun. CLZ5IF5Z, HiER
SRR P — JA T B — AR R I ] o

(4) Perhaps it was the isolation of the remote field of animal husbandry that fostered his
originality. 2 PRk fthiize 2 20 85 M FHm 3 A8 i HL AT BB RE 75 .

(5) Heat from the sun makes it possible for plants to grow. & [ A BH fI R A4 K- 5% ]

ap
alay

(6) There are many kinds of atoms, differing in both mass and properties. JA T-Fi2/H %,
i S AR AN [

(7) There is a rapidly increasing range of uses for electronic computers. FLF-H-44] K1
i FLEAERE S K

(8) There are serious philosophical problems created by the Big Bang, which can not be
explained.  “GUHHKHRAE" 50— Lo (2 23 a0 B FRAT 63 14 i B4 A L A

(9) There are some chemical fuels that are clean and smokeless. 4 L5644 2Rk 1 AR

() I SCIEIBRAE LA 44 W

SETH P LI SOA BOE SR AT DOE M, s Fmamil, B E e, mEg
AR R B RN, AL R NAlE,

(1) The mechanical energy can be changed back into electrical energy by means of a generator
or dynamo. I UKL AT LLIEHLAR e 45 A5 i L A

(2) Insulators in reality conduct electricity but, nevertheless, their resistance is very high. #4
GARSERR BT, HILH AN .

(3) Explosive technological development after 1940 gave the medical profession enormous
power to fight disease and sickness. 1940 fELISK, B HA KRR, PR R AR E T
I K e 7

(4) Most electricity still comes from fossil fuels, and so generates the greenhouse gas, carbon
dioxide. Ao HUIIIK A F A RREL, 772 T 3 20k — U Bk

(5) Technology is the application of scientific method and knowledge to industry to satisfy our
material needs and wants. HEALATE Tk 1R RIS AR AR LA R TA IR 11k .

Exercises

I. Choose appropriate words to complete the following sentences and change the form if
necessary.
(1) corrosion / corrosive / corrodible / corrode
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