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Preface

Agricultural engineering is an important symbol of agricultural
modemnization. It plays a significant role in the development of
agriculture and national economy. With the continuously in-depth
“reform, particularly after China entered into WTO, our contacts with
other countries are on the increase. The scientific cooperations of
international agricultural engineering are advancing with increasing
frequency. English as an important international language for
communication, shows great importance day by day. Especially with
the entry of WTO, the demand for qualified specialized English
personnel is increasing. Although specialized English is a major part
of college English, the English for agricultural engineering is still a
field which has been seldom mentioned. Therefore our compilation is
of both realistic significance and practical value.

We exert ourselves to adhere to the following 3 principles:

1. The teaching material is totally compiled according to the
requirements of syllabus. It’s a book for the students who major in
agricultural machinery & automation and agricultural electricity &
automation in their senior year.

2. In the aspect of selecting materials, we focus on both
specialized essential materials and specialized literature. We make
every effort for the extensive, scientific and advanced knowledge.

3. In the respect of the structure, the book consists of 18 units:
the first 9 units is the agricultural machinery & automation section,
the left section is for the agricultural electricity & autormation
majors. Each unit can be divided into two parts — Part A(intensive
reading) & Part B(extensive reading). Part B is the extension of



classroom instruction. Part A contains the corresponding exercises &
reference translations for students.

Acknowledgements should be made to the compilers Qiao
Jinyou, Cui Tianshi, Hu Jiaying, Gao Xiaohui, Dong Guiju, Wang
Xiaoyan, Zhou Ling, Sun Jizhen, Li Hongmei.

However, as it is our first tentative endeavour to collect some of
the representative speciments from different aspects of engineering
and render them into English, oversights and mistakes are
inevitable. We sincerely hope that our readers will give their

comments and suggestions without any reserve.

Jiaying Hu
Sep. 2002
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Unit 1
Pt A

Fundamentals of Mechanical Design

The Meaning of Design'

To design is to formulate a plan for the satisfaction of human
need. In the beginning the particular need to be satisfied may be
quite well-defined. Here are two examples of well-defined needs.

1. How can we obtain large quantities of power cleanly, safely,
and economically without using fossil fuels and without damaging
the surface of the earth?

2. This gearshaft is giving trouble; there have been eight failures
in the last six weeks. Do something about it.

On the other hand, the particular need to be satisfied may be so
nebulous and ill-defined that a considerable amount of thought and
effort is necessary in order to state it clearly as a problem requiring a
solution® . Here are two examples.

1. Lots of people are killed in airplane accidents.

2.In big cities, there are too many automobiles on the streets
and highways.

This second type of design situation is characterized by the fact
that neither the need nor the problem to be solved’ has been
identified* . Note, too, that the situation may contain many problems.

We can classify design too. For instance:

1. Clothing design 2. Interior design

3. Highway design 4. Landscape design




5. Building design 6. Ship design

7. Bridge design 8. Computer-aided design
9. Heating system design 10. Machine design
11. Engineering design 12. Process desing

In fact, there are an endless number since we can classify design
according to the particular article or product or according to the
professional field®.

In contrast to scientific or mathematical problems, design
problems have no unique answers; it is absured, for example, to
request the “correct answer” to a design problem, because there is
none. In fact, a “good” answer today may well turn out to be a
“poor” answer tomorrow, if there is a growth of knowledge during
the period or if there are other structural or societal changes® .

Almost everyone is involved with design in one way or another,
even in daily living, because problems are posed and situations arise
which must be solved. Consider the design of a family vacation.
There may be seven different places to go, all at different distances
from home. The costs of transportation are different for each, and
some of the options require overnight stops on the way. The children
would like to go to a lake or seashore resort. The wife would prefer
to go to a large city with department store shopping, theatres, and
nightclubs. The husband prefers a resort with a golf course. When
these needs and desires are related to time and money, various
solutions may be found. Of these, there may or may not be one or
more optimal solutions. But the solution chosen will include the
travel route, the stops, the mode of *transportation, and the names
and locations of resorts, motels, camping sites, or other away-from-
home facilities. It is hard to see that there is really a rather large
group of interrelated complex factors involved in arriving at one of
the solutions to the vacation design problem.

A design is always subject to certain problem-solving
constraints. For example, two of the constraints on the vacation
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design problem are the time and money available for the vacation.
Note, too, that there are also constraints on the solution, in the case
above some of those constrains are the desires and needs of each of
the family members. Finally, the design solution found might well be
optimal. In this case, an optimal solution is obtained when each and
every family member can say that he or she had a good time.

A desgin problem is not a hypothetical problem at all. Design
has an authentic purpose—the creation of an end result by taking
definite action or the creation of something having physical reality.
In engineering, the word “design” conveys different meanings to
different persons. Some think of a designer as one who employs the
drawing board to draft the details of a gear, clutch, or other machine
member. Others think of design as the creation of a complex system,
such as a communications network. In some areas of engineering, the
word design has been replaced by other terms such as systems
engineering or applied decision theory. But no matter what words are
used to describe the design function, in engineering, it is still the
process in which scientific principles and the tools of engineering—
mathematics, computers, graphics, and English—are used to produce
a plan which, when carried out, will satisfy a human need’ .

Mechanical Engineering Design

Mechanical design means the design of things and systems of a
mechanical nature—machines, products, structures, devices, and
instruments. For the most part, mechanical design utilizes
mathematics, the material sciences, and the engineering mechanical
sciences.

Mechanical engineering design includes all mechanical design,
but it is a broader study because it includes all the disciplines of
mechanical engineering, such as the thermal-fluids sciences, too.
Aside from the fundamental sciences that are required, the first
studies in mechanical engineering design are in mechanical design.

« 3 .




The Phases of Design

The total design process is of interest to us, how does it begin?
Does the engineer simply sit down at his or her desk with a blank
sheet of paper and jot down some ideas? What happens next? What
factors influence or control the decisions, which have to be made?
Finally, how does this design process end?

The complete process, from start to finish, is often outlined as in
Fig.1 = 1 The process begins with a recognition of a need and a
decision to do something about it, after many iterations, the process
ends with the presentation of the plans for satisfying the need.

Recognition of need

!

—=1  Definition of problem

1

Synthesis

L

Analysis and optimization

Evaluation

[teration

Presentation

Figure 1= 1 The phases of design
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Notes

1.Design: To design is to formulate a plan for the satisfactions of
human need.
Bt BRI R A MERTIE R R X2 Rt
RIBEE

2. On the other hand, the particular need to be satisfied may be so
nebulous and ill — defined that a considerable amount of thought
and effort is necessary in order to state it clearly as a problem
requiring a solution.
BAIR o that B5H), REREMIESITER to be satisfied
YE/G BRETE , B4 15 the particular need; that M4] RXEFE
HRYSETE in order too as 5| R EHEIEIERIE,

3. Problem — solving: A basic kind of thinking that has received
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much study by psychologist and other students of behaviour.
ISR : EE AL BEERMEMIT A EHZIR G —Fh R
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BY, 2k % 11 72 (decision — making process) o

. This second type of design situation is characterized by the fact
that neither the need nor the problem to be solved has been
identified.

BAAHNES . That 515 E1EMNAEMH the fact, FE,
to be solved 1E/5 B E1& , &1 the problem,

. In fact, there are an endless number since we can classify design
according to the particular article or product or according to the
professional field.

Since 5| R JR B R1E M H], article or product P4, i or
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- In fact,a “good” answer today may well turn out to be a “poor”
answer tomorrow, if there is a growth of knowledge during the
period or if there are other structural or societal changes.
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- But no matter what words are used to describe the design
function, in engineering, it is still the process in which scientific
principles and the tools of engineering—mathematics *+*—are
used to produce a plan which, when carried out, will satisfy a
human need.
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Exercises

I . Multiple choice.
1. The design problem usually has answers.

A.one B. two C. more than one D. three
2. A design can be defined as .
A. to form or conceive in the mind
B. to contrive a plan
C. to plan the form of a system or structure
D. to prepare the preliminary sketches and/or plans for a system
that is to be produced
3. After the recognition of the need, what shall we do in the next
step?
A. Do some engineering drawings.
B. Definition of the problem.
C. Collect second — hand data.
D. Synthesis.
4. A need is usually
A. potential B. obvious C. nebulous D. unkown
5. The constrains on the vacation design problem are as follows,
except ,according to the text.
A.money B.desires C.needs D.number of people
I . Answer each of the following questions.
1. What is the definition of design according to the text?
2. Why is a design not a hypothetical problem?

3. What is the relation between mechanical engineering design and
mechanical design?

4. Please describe the design process in your own words.

5. Try to describe another process in your own life in English

I . Decide whether the following statements are true or false.
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