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Unit One

Brief Introduction

The common engineering materials include metals, cementing materials, concrete
building stones , clay products , insulating materials , timber. Some of them are described
here from the stand-point of eccurrence , manufacture, properties , methods of testing , and
uses.

The development of materials with improved properties is a vital phase of engineer-
ing. Progress in engineering construction has been dependent on the availability of materi-
als of suitable physical properties in large quantities ifor example ,the development of the
modern automobile was critically dependent on availability of high-quality alloy steels
and the all-metal airplane was made possible by the development of light weight high-
strength alloys.

Text

Historical Development of Materials and Technology

It can be said that “The history of materials is the history of man”. Of course, the
reverse can be stated: “The history of man is the history of materials™. It is said that
“New materials are a prerequisite for new technologies ” . Again the reverse is
true. Furthermore, it is true that technology influences man and vice versa". From this
viewpoint the question of pre-eminence among the three partners,, man, materials , and
technology , is an intellectual game:a controversy of the chicken and the egg type'”’.

The earth’s population has been continuously multiplying since early man first ap-
peared about two million years B. C. The population grew by a faetor of 100 in about
500, 000 years, from 100,000 to 10 million, and this was reached about 4000
B. C. Despite natural catastrophes , plagues and decimating wars , by 1820 the population
had grown again by a factor of 100 to 1 billion people, this time in less than 6000
years. Today there are about 5 billion people and the doubling rate is only about 33
years. Accordingly, it is possible that in not quite 200 years’ time there will already be
100 billion (10”) people on Earth.

The conditions for the flourishing of the species Homo sapiens have improved over
time such that man has made the Earth his subject"”’. Through his materials and their
uses in technical devices and processes, man has made favourable living eonditions
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which he modifies continually and to which he in turn continuously adapts.

Materials are one of our oldest cultural assets. Historical eras are named after the
materials that dominated at that time:the Stone Age,the Bronze Age and the Iron Age
possibly the end of which we are living through at this time. New materials such as poly-
mers , semiconductors and superconductors, advanced alloys and ceramics, the amor-
phous metals, and increasingly the composite materials, are appearing on the scene and
providing an impetus for technological developments, often with far-reaching conse-
quenCesm

One can expect the discovery of more materials in future. Every chemical com-
pound and every alloy is a material that could potentially revolutionize our lives to the
extent that the first stone tools revolutionized the life of early man'®. Thus the name for
the new era should be chosen carefully and prehaps is best lift to the future;a position
too close could distort the perspective.

Materials are turned into tools, devices, machines, houses and
streets. Revolutionary technological developments have, as in the case of materials, fol-
lowed in quick succession in modern times'®. Thus important developments, such as
printing, radar  radio , telephone , satellites, rockets etc. , greatly enhance man’s favoura-
ble living conditions.

Obviously ,it is not only materials and technology that have contributed to today's
high standard of living, but also discoveries in medicine, agriculture, chemistry and
pharmacy. All these areas have contributed to, as well as profited from, technological
progress and thus play a significant role in the interactions of the disciplinesm.

It has taken a long time for developments to reach their current rate. The question
arises whether the steeply increasing population curve and increasing pace of technolog-
ical innovations,some of which have a great influence on society, really represent true
progress. Indeed ,does not a growing demand for materials imply the “looting” of our
planet of nonrenewable resources? Will there come a day when we are no longer in con-
trol of our own technology and the human spirit no longer matches progress? These are
questions of our times , the answers to which must come from the natural and engineering
sciences, especially from their interdiseiplinary branch materials science,as well as the
social sciences.

The relation between man and technology holds a prominent, often emotionally
charged position, within the inter-relationship of man, materials and technology. Ever
since the Industrial Revolution, or even centuries before that, there have been intense

controversies , unfortunately all too often linked with violence. In this context materials
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were entirely ignored ,even though they have frequently triggered off technological pro-
gress in the past and present, and will continue to do so in the future. Materials are
mostly a means to an end and were thus considered inferior. In fact materials are taken
for granted : they are self-evident to most people.

It would be appropriate to discuss the train of thought Georgius Agricola (1556 )
expressed in one of his books. He wrote : “ If mankind ceased to use metals,all the pos-
sibilities to guard and preserve health,as well as to lead a life corresponding to our cul-
tural values would be taken away. For,if the metals would not exist, people would lead
the most detestable and most miserable life among wild animals. people would return to
eating acorns and berries , they would pull out roots or herbs and eat them, they would
dig caves with their fingernails and lay there at night and would roam the woods and
fields during the day just as it is custom with wild animals. Since such conduct is en-
tirely unworthy to human reason, is there anyone so foolish and stubborn not to admit
that metals are neces sary for sustenance and clothing,and that they serve to protect the
human life?”

Even after more than 400 years this statement is relevant. Everything said about
metals can be generalized to all materials. Agricola addressed the social aspects of ma-
terials : problems of public health and culture as well as general questions of standards
of living. Agricola made the connection between materials technology and society ,in the
context of his time. As the mayor of Chemnitz, earning a living as a town physician, he

was the leading expert on the contemporary mining industry and metallurgy.
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Notes

1. Furthermore,, it is true that technology influences man and vice versa.

FIb BRI A R 2R

vice versa #Z, R ZIFR e. g

An excess of investment over saving means rising prices,and vice versa.

BeRe R M BT, R2Z AR 8R

2. From this view point the question of pre-eminence among the three partners,
man , materials ,and technology , is an intellectual game:a controversy of the chicken and
the egg type.

MK — AT, A2 R AR =& 2 (6] JE e 5 A9 ISR R — 1 R, R — Mg
WRRZ RIS RMEHEE. (MBRREEHSREAEE, FREAHEREH G — K
N FPREOR =B HE R e, ERR | RARNY B (7 2 2 5 —HF , BT LA B — Rl — 4
B )

3. The conditions for the flourishing of the species Homo sapiens have improved
over time such that man has made the Earth his subject.

UEFC A BTN M R AKHRE T AE T AL SR T L.

Homo sapiens it A2

4. New materials such as polymers, semiconductors ... often with far-reaching con-

sequences.

BREESY ESE B AL FHEE ERESRIURRERSHE AR, XEG
RFPR G40 I, SR BRI T IREh 1, % 3 RIEEM .

5. Every chemical compound and every alloy is a material that could potentially
revolutionize our lives to the extent that the first stone tools revolutionized the life of
early man.

B—FEORE SFTRESERITAEN B S0k, 23S A B3 REN
AL R AL R

to the extent that ZE30 8 that J5 3| 5 i F{E M4

to an extent 7E---- - FpFREE I (SEEH )e. g.

1) To some extent,l can understand their attitude.
2) To an extent,perhaps the last remark was true.



to the extent that A “HiE" 2 & e. g
Its importance can’t but grow to the extent that knowledge improves.

Bl SR A, R E B M b I <

6. Materials are turned into tools, devices, machines, houses and streets. Revolu-
tionary technological developments have,as in the case of materials, followed in quick

succession in modern times.

PR TR 8 HL8% . B B, SRS, Qe & R 1 s —
IR, B =

in the case of XfF«----§8; - Jll; X F, % F e. g

1) In the case of light similar effects are present though we shall see some essen-
tial differences.

X PR FEURBL, BARNSBE R — A T 925,

2) In the case of non-magnetic substances there is only one integral equation.

FEAEREE MR T, RAE— 1B .

7. All these areas have contributed to, as well as profited from, technological pro-
gress and thus play a significant role in the interactions of the disciplines.

P X S GURARA BT R A9 26 FHR M | B HLe & SR HARE FE R B TSR S

Exercise |. Comprehension questions

1. “A controversy of the chicken and egg type” , here ,implies that

a. the question of pre-eminence among the three partners,man ,materials , andtech-
nology is so controversial that we can’t get the proper answer

b. man produced materials as the chicken laid eggs

c. the history of materials is the history of man,and vice versa

d. there exists a question about the chicken and the egg

2. About 4000 B. C. the earth’s population might be

a. 100,000 b. 10 million c. 1 billion d. 5 billion

3. Which of the following best explains that “ materials are one of our oldest cultur-
al assets™ 7

a. Materials influence man and vice versa

b. Historical eras are named after the materials that dominated at the time: the
Stone Age,the Copper and Bronze Age,etc

c. Through materials ,man has made favourable living conditions

d. With the development of materials,the earth’s population has been multiplying

4. The author believes that materials science and social sciences, especially , can

answer the question



a. whether the steeply increasing population curve and the increasing paceof tech-
nological innovations really represent true progress

b. whether a growing demand for material implies the “looting of our planetof non-
renewable resources”

c. whether there will be a clay when we are no longer in control of our own technol-
ogy

d. all of the above

5. Georgius Agricola’s statements imply that

a. without materials, mankind would lead the most detestable and most miserable
life among wild animals

b. the earth’s population does have a relevance to the development of materials

c. the high standard of living owe much to the development of materials science

d. materials set human being apart from wild animals

Word Study

1. discipline

1) branch of knowledge ;subject of instruction

SRE, SULBHE LR

Archaeoastronomy depends for its discoveries on experts in many disciplines.

FHRLFE LA EAABTFESERBEE,

2) JEER e

He produced a more general theory and founded the discipline of regional analy-
S1s,

flad it T— S — AR RIS , 3F H# L T EKARAH7 A R

3) L, Lk

The first two parts to the price discipline argument seem roughly to fit the facts.

i BENE R MATE PR B RAB LRFATEM,
2. stress

1) By, A%k

The development of coronary atheros-elerosis reduces the capacity of vascular bed
adapt to hypoxic stress.

By K RE 1t i 2 TR AR T 1Mt PR A& I o L ) A RE )

2) Rz, [ 43 R

The higher the stress the fewer will be the cycles before failure can be expected.

IO 38R | E T LATORL A9 RIS 2 AT TR FR v Bk

3) [¥]3REE, MRS



