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2 Theory of Machines and Mechanisms Problems ( English-Chinese Bilingual)

1. Reading Materials

1.1 A mechanism is a device which transmits motion to some desirable patterns.

1.2 A machine typically contains mechanisms which are designed to provide significant
forces, motions and transmit significant power, material or information.

1.3 The U.S. system requires that all lengths be measured in inches (in) , forces in pounds
(1b), and times in seconds (sec).

1.4 The IS system requires that lengths be measured in millimeters (mm) , forces in newtons
(N), and mass in kilograms (kg).

1.5 The function of a mechanism is to transmit and modify a motion.

1.6 A machine is a mechanism or a combination of mechanisms, which transmits and modi-
fies the available mechanical energy into some kind of desired work.

2. Comprehension

2.1 In general, machinery is the device which can realize the

A. mechanical movement B. energy transfer

C. velocity change D. acceleration change

2.2 A machine is a device which produces specific mechanical motions, and it can transmit

or modify , and
A. mechanical energy B. materials
C. acceleration D. velocity E. information

2.3 A mechanism is a device which

A. transfers energy B. produces specific mechanical motions
C. provides energy D. manufactures workpieces
2.4 To simplify the design work, we usually use to express the structures and

motions of mechanisms.

A. draft B. CAD drawing

C. skeleton diagrams . D. 3D models

2.5 In the viewpoint of kinematics, mechanism and machine have no difference, but there is
no in a mechanism.

2.6 Fill in the blanks where required.

Prime power | (N )

Mechanical motion
system

2.7 The research object of the course is the theory of machinery, but this course does not take

and into consideration.
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Theory of Machines and Mechanisms Problems ( English-Chinese Bilingual)

2.8 Whether the devices shown in Fig. 1-1 are machines or not? Why?

a) b) c)

Fig. 1-1
a) Television( EE¥L#L) b) Mechanical watch( #1#FF) c¢) Combustion engine( YX7E K EhHL)

2.9 A is the smallest kinematical unit of a machine from the point of view of the
movement.

2.10 The content of the course is divided into three parts which are of mecha-
nisms, of mechanisms and of machinery respectively.

2.11 Structural analysis involves the composition of mechanism, , calculation of

and analysis of the mechanism.
2.12  Dynamics of machinery involves the and the fluctuation in speed
and regulation.
3. Practices
3.1 Find three of the following common devices. Observe carefully and find out how the de-
vices work.
A. A bicycle
. A door hinge mechanism of a bus
. A combustion engine
. A mechanical watch

. A baby swing

B
C
D
E
F. A dumper mechanism of dump lorry
G. The steering mechanism of an electric fan
H. A bulldozer’s work mechanism

[. An elevator

J.

Other else choosing by yourself
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6 Theory of Machines and Mechanisms Problems ( English-Chinese Bilingual)

3.2 Natural world provides human beings energy, resources and everything about life. Human
beings use their intelligence to design varies devices in order to utilize natural resources. Fig. 1-2a
shows a waterwheel used hundreds years ago. Fig. 1-2b shows a hydraulic generator which can pro-
duce electricity by using renewable water resource. Then, compare the two devices and analyze their

differences and similarities.

Rotor

¥y

ow direction
% i

K I 17 ‘Lurbomachine
s L

Fig. 1-2

3.3 Fig. 1-3 shows a folding bike, a bike and an electric bike. Which bike is a mechanism,

and which is a machine? Why?

b)
Fig. 1-3  Bikes( H47%)

3.4  Our body is just like a machine of which every part works accurately. Analyze your hand
(see Fig. 1-4) by using knowledge learned in this chapter.

Fig. 1-4
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3.5 Steam engine is a symbol of the first industrial revolution which is the beginning of indus-
trial age. Fig. 1-5 shows a steam engine improved by Watt. Read relative materials and understand
the way in which Watt improved it. Analyze this steam engine, then grasp its working theory. Be-

sides , describe the process of energy transfer.

Fig. 1-5

4 Self-test
4.1 * Whether the devices shown in Fig. 1-6 are machines or not? Why?

a) b) c)

Fig. 1-6
a) Electric saw( H4%) b) Refrigerator( i, 7K5f) c¢) Plane( K#L)

4.2 A is a smallest manufacturing unit of a machine.

4.3 In the following things, are links and are parts.
A. cam B. bolt C. gear D. spring
E. the coupler of a combustion engine F. bearing G. engine

H. electric generator 1. washer
4.4 Kinematics of mechanisms involves the analysis , analysis, and

synthesis of mechanism.
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4.5 Fig. 1-7 shows the internal structure of a combustion engine. Read relative materials and
understand its working theory. Describe its working process and compare with the steam engine

shown in Fig. 1-5, then analyze its advantages and disadvantages.

Fig. 1-7

4.6 Fig. 1-8 shows a corkscrew. Observe and use the corkscrew practically, describe its work

theory and point out what links it contains.

Fig. 1-8

4.7 Distinguish between

1) part and link

2 ) mechanism and machine

3) analysis and synthesis of mechanism

4)kinematics and dynamics



