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Unit 1 Basic Concepts in Mechanics

Text

Introduction

In original sense, mechanics refers to the study of the behavior of systems under the action of
forces. Statics deals with cases where the forces either produce no motion or the motion is not of
interest. Dynamics deals properly with motions under forces. Mechanics is subdivided according to
the types of systems and phenomena involved.

An important distinction is based on the size of the system. Those systems are large enough
and can be adequately described by the Newtonian law of classical mechanics. In this category, for
example, are celestial mechanics, the study of the motions of planets, stars, and other heavenly
bodies, and fluid mechanics, which treats liquids and gases on a macroscopic scale. Fluid
mechanics is a part of a larger field called continuum mechanics or ( by some physicists) classical
held theory, involving any essentially continuous distribution of matter, whether rigid, elastic,
plastic, or fluid. On the other hand, the behavior of microscopic systems such as molecules,
atoms, and nuclei can be interpreted only by the concepts and mathematical methods of quantum
mechanics. From its inception, quantum mechanics had two apparently different mathematical
forms: the wave mechanics of E. Schrodinger, which emphasizes the spatial probability
distributions in the quantum states, and the matrix mechanics of W. Heisenberg, which
emphasizes the transitions between states. These are now known to be equivalent.

Mechanics may also be classified as non-relativistic or relativistic mechanics, the latter
applying to systems with material velocities comparable to the velocity of light. This distinction
pertains to both classical and quantum mechanics.

Finally, statistical mechanics uses the methods of statistics for both classical and quantum

systems containing very large numbers of similar subsystems to obtain their large scale properties.

Basic concepts in mechanics

Some of the terms used in our studies are defined below.

Force. Our earliest ideas concerning forces arose because of our desire to push, lift, or pull
various objects. Therefore, force is the action of one body acting on another. Our intuitive concept
of force includes such ideas as place of application, direction, magnitude, and these are called the

characteristics of a force.



Matter. Matter is any material of substance. If it is completely enclosed, it is called a body.

Mass. Newton defined mass as the quantity of matter of a body as measured by its volume
and density. This is not a very satisfactory definition because density is the mass of a unit volume.
We can excuse Newton by surmising that he perhaps did not mean it to be a definition.
Nevertheless, he recognized the fact that all bodies possess some inherent property that is different
from weight. Thus, a moon rock has a certain constant amount of substance, even though its moon
weight is different from its earth weight. This constant of substance, or quantity of matter, is called
the mass of the rock.

Inertia. Inertia is the property of mass that causes it to resist any effort to change its motion.

Weight. Weight is the force of gravity acting upon a mass. The following quotation is perti-
nent ;

The great advantage of SI units is that there is one, and only one unit for each physical
quantity — the meter for length, the kilogram for mass, the Newton for force, the second for
time, etc. . To be consistent with this unique feature, it follows that a given unit or word shouldn’ t
be used as an accepted technical name for two physical quantities. However, for generations the
term “weight” has been used in both technical and non-technical fields to mean either the force of
gravity acting on a body or the mass of a body itself.

Particle. A particle is a body whose dimensions are so small that they may be neglected.

Rigid body. All bodies that are either elastic or plastic will be deformed if acted upon by
forces. When the deformation of such bodies is small, they are frequently assumed to be rigid, i.e.
incapable of deformation, in order to simplify the analysis.

Deformable body. The rigid-body assumption cannot be used when internal stresses and
strains due to the applied forces are to be analyzed. Thus we consider the body to be capable of
deforming. Such analysis is frequently called elastic-body analysis, using the additional

assumption that the body remains elastic within the range of the applied forces.

New Words & Expressions

deformation [ di:f5:'meifon ] n. N, AR
density [ 'densati | n. R
n. (%] 4k RoF %ot 28
dimension[ di' men[an ;dai- | adj. FiAs 1
vt bt RF
dynamics [ dai'naemiks ] n. WAL

elastic [ i'leestik ] adj. PR A TR



gravity [ 'graviti |

inception[ in'sepfon |

inertia[ i'na: [ia ]

intuitive [ in'tju:itiv |
macroscopic| ,makra’ skopik |

microscopic| ,maikra’skopik ]

pertinent [ 'pa:tinont ]
spatial[ 'speifal |
statics [ 'steetiks |
statistics [ sto' tistiks ]

velocity[ vi'losati |
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Notes

1. In this category, for example, are celestial mechanics, the study of the motions of planets,
stars, and other heavenly bodies, and fluid mechanics, which treats liquids and gases on a
macroscopic scale.
3L BN, KAKT 24 5 AR )2 8 T IX 2, B A B FEA T, AR R A AR i35 30, 1
JE BRI FRF A

Exercises

Getting the Message

A Answer the following questions according to the text.

1. What does statics deal with?

2. What are the differences between classical mechanics and continuum mechanics?
3. What are the characteristics of a force?

4. What is the meaning of mass?

5. What is the meaning of weight?

B Mark the following statements with T (true)or F (false)according to the text.

1. () The behavior of microscopic systems such as molecules, atoms, and nuclei can be
interpreted only by the concepts and mathematical methods of quantum mechanics.

2. () Wave mechanics is a part of a larger field called continuum mechanics classical held
theory, involving any essentially continuous distribution of matter, whether rigid, elastic,
plastic, or fluid.

3. () The characteristics of a force include such ideas as place of application, direction, and
magnitude.

4. ( )Newton defined mass as the quality of matter of a body as measured by its volume and
density.

5.( )A particle is a body whose dimensions are so large that they must not be neglected.

Translating

Translate the following sentences into Chinese.
1. The great advantage of SI units is that there is one, and only one unit for each physical
quantity—the meter for length, the kilogram for mass, the Newton for force, the second for

time, etc. .




2. Globalization is also bringing about the integration of the internationally distributed facilities of a
single company into a truly coherent global production resource. The commitment of the Ford

Motor Company to this goal is a case.

3. Vehicle type development will be divided by vehicle type (small cars and light trucks, mid-size

cars, etc. ), not by national or regional market.

Translation Skills
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(1) Velocity changes if either the speed or the direction changes.
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(2) We shall mention here two temperature scales, namely, the Fahrenheit scale and the
Centrigrade scale.
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L5H 34 - HE L k1] B, temperature scale A7 [E] i (1% 1%, 1 AR, T0AS 2 EE T
(thermometer) , LA, HAI N 13EH

X HLIRA R 52 S PRI R R - A FC IR AR A B QIR AR



(3)0il and gas will continue to be our chief source of fuel.
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(4) Three of Archimedes’ extant works are devoted to plane gometry.
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Unit 2 Classification of Metals

Text

It is known that metals are very important in our life. Metals have the greatest importance for
industry. All machines and other engineering constructions have metal parts; some of them consist
only of metal parts.

In the study of metals, it is necessary first to understand basic metal classifications. There are
two large groups of metals:

(1)Simple metals—more or less pure chemical elements. Metal may exist in the form of a
pure metallic element, such as aluminum, copper, lead, silver, and so on.

(2) Alloys—materials consisting of simple metal combined with some other elements. Most
pure metals, however,useful for relatively few engineering applications are mixtures of two or more
metallic elements known as alloys. A modern automobile has more than one hundred different
metals used in its manufacture, most of which are alloys. Thousands of alloys are used in modern
industry. About two thirds of all elements found in the earth are metals, but not all metals may be
used in industry. Those metals which are used in industry are called engineering metals. The most
important engineering metal is iron (Fe), which in the form of alloys with carbon(C)and other
elements, finds greater use than any other metals.

Alloys are further classified as ferrous alloys and nonferrous alloys. The ferrous alloys contain
iron as the base metal, and one or more other metallic elements. Nonmetallic elements also may be
included. The base metal is generally the metal in largest proportion. For steels, the base metal is
iron. Examples of ferrous alloys include nickel steel, stainless steel, vanadium steel, and alloyed
cast iron. All steels which have metallic elements intentionally added to change their properties are
ferrous alloys.

Nonferrous alloys do not contain iron, except in very small amounts in the form of impurities. The
most important nonferrous metals are copper (Cu), aluminum (Al), lead (Pb), zinc (Zn), tin
(Sn), but all these metals are used much less than ferrous metals, because the ferrous metals are
much cheaper. Other examples of nonferrous alloys are brass, bronze, and monel. Brass is a copper-
base alloy which is composed largely of copper and zinc. Bronze is also a copper-base alloy composed
largely of copper and tin. Monel is a nickel-base alloy composed largely of nickel and copper.

Engineering metals are used in industry in the form of alloys because the properties of alloys
are much better than the properties of pure metals. Only aluminum may be largely used in the form
of simple metal. Metals have such a great importance because of their useful properties or their

strength, hardness, and plasticity.



Different metals are produced in different ways, but almost all the metals are found in the
form of metal ore (iron ore, copper ore, etc. ).
The ore is a mineral consisting of a metal combined with some impurities. In order to produce a

metal from some metal ore, we must separate these impurities from metal that is done by metallurgy.

New Words & Expressions
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