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This book is one of China’s National “Eleventh Five-Year-Plan” Text-
books for Regular Higher Education. It is the first bilingual textbook, in English
and Chinese, on Engineering Drawing in China, providing a favorable condition
for bilingual education of engineering drawing.

The book has eleven chapters, systematically covering such principles and
skills of engineering drawing as basic knowledge of drawing, basic orthographic
projection, solids and their intersections, composite solids, axonometric projec-
tion, general principles of representation, representation for commonly used
parts, detail drawings, assembly drawings, drawings in applications other than
mechanical engineering, computer graphics etc.

The supporting materials of the textbook include a CAI electronie teaching
plan (for teachers), a bilingual exercise book, a CAI exercise CD ( for
students) and its answers (for teachers) , all published or offered by China Ma-
chine Press.

This book can be used as a textbook on Engineering Drawing for students
majoring in mechanical engineering or subjects closely related to that (72 10 108
class hours ) , university or college students of different specialties such as sci-
ence, engineering, economy and management (36 to 64 class hours ) , and
students of engineering-related subjects in vocational schools, advanced techni-
cal schools, broadcast colleges, vocational colleges, correspondence colleges and
part- time colleges. It is also a very good reference book for engineering design-
ers, mechanical and manufacturing engineers.
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Foreword

The higher education in China is now upgrading into.a new revolution phase, in which the bilingual educa-
tion is emphasized in aspects of teaching foundation courses, professional foundation courses and professional
courses in order to improve the internationalization of the higher education and the cultivation of advanced innova-
tive specialists. Therefore, the bilingual education is a key of the higher education to parallel with the world, a
challenge of new era, a major trend in the revolution of higher education. It is a strategic choice which must be
made by china’s higher education in 21st century. This book has contributed a solid foundation for bilingual edu-
cation and met the requirements of current internationalizing phase in the revolution of the higher education.

According to the Basic Requirements in Teaching Descriptive Geometry and Engineering Drawing Course devel-
oped by the Engineering Drawing Advisory Committee for Higher Engineering Education, and based on the fea-
tures of the reform of teaching Engineering Drawing courses in recent years, the book is well compiled and organ-
ized, focusing on training twenty- first era’ s senior engineering application- oriented personnel. This book concen-
trates on modern manufacturing technologies, and as a guideline, emphasizes comprehensible learning style and
aims at the enhancement of practical abilities. The book endeavors to establish effective, refined, and comprehen-
sive qualities. This book can be used as a textbook on Engineering Drawing for students majoring in mechanical
engineering or subjects closely related to that (72 to 108 class hours) , university or college students of different
specialties such as science, engineering, economy and management (36 to 64 class hours) , and students of en-
gineering- related subjects in vocational schools, advanced technical schools, broadcast colleges, vocational colle-
ges, correspondence colleges and part-time colleges. It is also a very good reference book for engineering design-
ers, mechanical and manufacturing engineers.

The book is written based on the characteristics of Engineering Drawing as a foundation course, inheriting
the essence of traditional teaching contents, integrating extensive experiences of many years teaching from the au-
thors, and focusing on the education requirements of the new era in order to improve the comprehensive and crea-
tive abilities of students. Meanwhile, it strives to use the limited teaching resources to motivate students’ learning
interests without adding extra loads to students as well as lecturers. Therefore, the book contributes to the evolu-
tion of education in Engineering Graphics, which is being reformed from a “knowledge- skill focused” education
style to a more comprehensive *knowledge- skill- methodology- capability- ability focused” education style. This
book owns the following features .

1. Each page of the bilingual contents is represented in a double- column format, with English in one column
while Chinese of the same contents in the other.

2. Practicability is implemented in terms of applicability and advancement. It simplified the contents on de-
scriptive geometry, but emphasizes on topics relevant to practical engineering applications, such as the basic pro-
jection theory, representation of shapes and bodies, and the ability in reading engineering drawings. Plenty of typ-
ical examples and corresponding analysis and solutions are given for the purpose of training students in aspects of
methodologies, capabilities, and the skill of problem solving.

3. The Training of freehand drawing skills is emphasized. Plenty of well- designed exercises are provided to
ensure sufficient training in terms of freehand drawing and basic drawing skills, and moreover, to make sense of
the relations among freehand drawing, instrumental drawing and computer- aided drawing,

4. To enhance students’ ability of reading the national standards, and train them to be conditioned to work
with up- to- date national standards, this book adopts the newly published national standards, the Technical Draw-

ing and the Mechanical Drawing, which can be referred in the text and the appendices.
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5. The contents of AutoCAD are added in Chapter 11, so that students can learn conveniently by themselves.

6. The supporting CAI multimedia electronic teaching plan edited by Lin Hu and Rong Cheng is published
simultaneously, which covers the complete content of the book. The multimedia teaching plan takes advantage of
several CAI softwares and adopts animation technology for shape illustrations, which is vivid, intuitional, heuris-
tic and apt to inspire the learning interests of students. It is the MS PowerPoint format and open to be modified,
allowing teachers to add, delete and re- organize the contents in it, or even recompose it according to their own
styles to satisfy various kinds of individualized teaching requirements.

7. Another supporting material of the book , EXERCISE WORKBOOK OF ENGINEERING DRAWING edited
by Lin Hu and Rong Cheng, is released with an exercise CD (for studenis) . The CD contains animations of 3D
solid models in the exercises, which can help students to review and master the corresponding contents after
school. The exercises in the workbook cover a wide range in categories and vary from the simple to the difficult
while with an appropriate average difficulty, owning characteristics of typicality as well as universality. Besides,
the solutions and standard answers of the exercises (for teachers) is also provided. Teachers using the textbook
can ask the publisher for it.

This book is primarily edited by Prof. Lin Hu of Shenzhen University as the Editor in Chief. Rong Cheng
( Shenzhen University) , Qin Fu (Jianghan University) and Wei Sun (South China University of Technology )
participate as the Associate Editors in Chief. The other editors include Fenghong Wang ( South China University
of Technology), Xiaobo Peng ( Shenzhen University) and Mingli Zhang ( North China Institute of Aerospace
Engineering) . The book is primarily reviewed by Prof. Jinchang Chen of South China University of Technology,
the Vice Chairman of the Engineering Graphics Education Steering Committee of the Minisiry of Education ( Chi-
na) , the Director of the GuangDong Engineering Graphics Society as Chinese reviser, and Prof. Weiyin Ma of
City University of Hong Kong as English reviser, both of whom have provided thorough reviews and revisions to
this book, and contributed many invaluable advises and suggestions. We gratefully acknowledge them for their sig-
nificant contributions.

This book contains various references from home and abroad publications and teaching materials, whose au-
thors are highly acknowledged. For those who have provided their helps and kindness for this book , we announce
our sincerely acknowledgement to all of them.

This book has proudly acquired special financial support from the Teaching Material Development Grant of
Shenzhen University. We therefore gratefully announce our special acknowledgement.

Due to various limitations, this book may contain mistakes and all criticisms and corrections from all experts

and readers are welcome.

Authors
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Foreword to the Second Edition

Since the first edition of the book was published in 2005, it is becoming a piece of unique academic work in
the field with its innovative contents, wide practical use, and featured bilingunal education. It received great sup-
port and was widely accepted by readers. The book was awarded the First Prize of Excellent Textbook of Shenzhen
University. In 2008, it was selected as one of China’ s National Eleventh Five- Year- Plan Textbhooks for Regular
Higher Education. As a supporting teaching material, the bilingual electronic teaching plan published together
with the book, was also very popular to readers and awarded several provincial and national Prizes of Excellent
Multimedia CAI Software for Higher Education.

In the second edition, the book was revised according to the national standards newly formulated or improved
in past years and feedbacks and suggestions from readers. The basic structure of the book remains unchanged ex-
cept that a new chapter on “Other Drawings” was added as the 10th chapter. The contents of the book were re-
vised or extended following the new national standards. Further typical examples used by home and abroad univer-
sities on part drawings and assembly drawings and their representation methods were illustrated in the book. The
11th chapter on “Computer Graphics” , which was the 10th chapter in the first edition, was re- written, in which
AutoCAD2008 was used as the demo software.

For the sake of comparative reading, the second edition adopts a two- column format, one column being the
English contents while the other one being the corresponding Chinese version. And all tables and figures in the
book are labeled bilingually in English and Chinese.

Primary participants who have contributed to the editing and revision of the second edition are Lin Hu, Rong
Cheng, Xiaobo Peng, Wei Sun, Qin Fu, Fenghong Wang, and Mingli Zhang with Lin Hu being responsible for
the general editing and final assembly of the entire book.

Support from Shenzhen University through a Teaching Material Development Grant is gratefully
acknowledged. Comments, criticisms and submissions from readers are welcome as always.

Authors
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Introduction

1. Subjects and features of this course

Engineering Drawing is an application oriented subject that in-
troduces the preparation, representation and reading of engineering
drawings. Similar to characters and numbers, it is one of the tools
used by human for the expression, conception, analysis and com-
munication of technical information. Considering scientific and tech-
nological level at the present time, engineering drawing is an impor-
tant document in industry for design, manufacture, utilization and
service, often called “the common technical language for engi-
neers” . Engineering Drawing is not only a foundation subject for a
specific major, but also a part in the entire spectrum of engineering
education. It provides theories and methodologies for all engineering
talents to express their spatial and visual imagination.

The course mainly studies the basic theories and methods for
the preparation and reading of engineering drawings as well as relat-
ed national standards on Mechanical Drawing and Technical Draw-
ing. The main features of the book are as follows:

(1) Foundation. It is a foundation subject for other engineer-
ing- related subjects and education and provides a basis for studying
other subjects afterwards.

(2) Interdiscipline. It is a cross disciplinary subject that in-
tegrates geometry, projection theory, basic engineering knowledge,
basic engineering specifications and standards, and advanced draw-
ing techniques.

(3) Engineering. It is an engineering subject which has a
close connection with body and shape construction, analysis and
representation in engineering applications and requires continuous
integration with engineering regulations and methodologies.

(4) Practicability. It is a widely used practical subject in-
tegrating both theoretical and engineering practices.

(5) Methodology. It provides a method covering engineering
and visual imagination that could effectively train students with the
ability in comprehensive spatial imagination and analysis.

(6) Universality. It is a common engineering language appli-
cable to different regions, different disciplines, different languages,
and whether for the past, present or the future. The representation of

engineering drawings is always the same.
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Introduction

2. Nature and tasks of this course

Engineering Drawing is the study for the representation and
communication of products and processes. It is a carrier of engineer-
ing and product information and the communication language in en-
gineering and industry. The course is based on rigorous theoretical
and highly practical materials that are important to train students
with scientific thinking and innovation. It is an important technical
foundation undergraduate course for general higher education in uni-
versities and colleges.

The tasks of this course are as following;

(1) To study the basic the;)ry and applications of orthographic
projection and train students with abilities in design and innovation.

(2) To train students with a balanced skill in hand drawing,
instrument drawing and computer assisted drawing as well as the a-
bility in reading mechanical drawings.

(3) To train students with abilities in spatial and logical
thinking, visual imagination, conceptualization, exploration and in-
novation.

(4) To train students with serious working attitude, meticu-
lous working style and their persistence in complying with related
national standards.

3. Aims and topics of this course

This course has four major aims and topics;

(1) Equip students with basic theory and methodologies and
the ability of projection and spatial imagination.

(2) Equip students with strong expression abilities to correct-
ly, completely, clearly and reasonably represent parts and compo-
nents.

(3) Equip students with proficient drawing skills in producing
skilled and qualified drawings meeting related standards.

(4) Equip students with the ability in identifying and reading
related national standards and proficiency in reading engineering
drawings.

The study of the above topics enables students to develop their

skills and abilities in spatial imagination, representation, and prep-

aration and reading of engineering drawings. It can also help estab-
lish a solid foundation for future studies of technical subjects and
produce a new generation of engineering talents with strong spatial i-
magination and creativity.

4, Study methodologies of this course

The course consists of projection theory and engineering prac-
tices. Different methodologies may be applied when studying differ-

ent parts of this course.

2. KRR ERMES

TRE$EFEIRS™RER
Fik, XA 5HEEN¥E. TREE
EIBESFRERNEEK, BEITER
Rk, XTKWIEF. FEBEL™
W, SCERMER, XEFestk diBRlas
B, WRITEMNUFERER
R, RTESSRERARELE
BEREAREMIERE,

FERNEELEL:

(1) = ERFEMEAED
KA, sl R aE .

(2) BHEEFLE. RILHA.
BB K SE5 68 B R BEfET AL
WERERIE S o

3) BRxtyEknmEEkEE
BHYRE . BRBAMES . WEER
BB S IR RIS

(4) BRI THESE, 4
A TR BT ERRER
B,

3. XRENEIBHEAE

RS B R AR 454
PUANER S -

(1) ZEBEFERPEAER MY
%, AAFEEMNREMSEEREE
715

(2) BBIEH. 2. BW. &
M R XA, BERBMEREGE
715

(3) BBRAGH. WETRMBLHIAE.
AREER, BRSNS EEES;

(4) fEERBEXRERGHE. B
3 ER g TRER, BAREGN
BEERET .

B XA LEET, BHEE
FA RS REREE S . RikfES . £
e . EEfES, A—HHEL
PREEIRISCERFT T IRSL AL, vk
—REFEEFHEBR I FAF. 4
BEE I R TREEAR AL,

4. KiFEMEIFHE

AFREAREHEL, CARE
MRS, B85 WA ZHA
R, HEIFERRMR,



- X - ENGINEERING DRAWING T # #| B

(1) When studying the projection theory, one should under-
stand the basic concepts and basic rules. It should integrate projec-
tion analysis and geometry drawing techniques with their spatial i-
magination, logic reasoning and analytics judgment and establish
the corresponding relationship between plane drawing and spatial
shape. To improve one’s spatial imagination is a step- by-step
process and requires repeated studies from spatial shapes to planar
representations and vise versa.

(2) When studying the representation of parts and compo-
nents, one should master the theory and methodologies of shape and
body analysis and line and plane analysis through attending lectures
or self-learning. One should be skilled in simplifying complicated
problems such that the problem could be solved with minimum ef-
fort. One should also ensure careful observation, profound thinking,
persistent trying and exercises and thus continuously improve his/
her ability in spatial analysis and conceptualization.

(3) When studying drawing techniques, attention should be
paid to proper usage of tools and mastery of methods and skills in
freehand drawing. All drawings must comply with related national
standards. Skilled drawing using AutoCAD requires comprehensive
exercise on computers and practice. Be patient in the course of
drawing, always keep a precise, serious, responsible and meticu-
lous attitude, and pay more attention on exploration, observation,
and practice. Each drawing should be finished on schedule with all
quality requirements satisfied.

(4) When learning reading drawings, one should participate
in real engineering work and accumulate knowledge through prac-
tice. One should try to apply the knowledge in practice and thus de-
velop ability in making observation, thinking, conclusion, applica-
tion and skills in problem solving. In the process of drawing reading
and exercises, try to leamn from duplication, revision, exploration
and creative thinking. One must be able to complete this subject
through typical examples and continued synthesis of exercises and
practices.

In condusion, one can master and consolidate the knowledge of
this course through the integration of learning and practice, careful-
ness and seriousness, step-by-step learning approach and correct

completion of related exercises in a timely manner.
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Chapter 1 Basic Knowledge of Drawing

This chapter introduces basic knowledge of engineering draw-
ing for further studies. Topics covered in this chapter include draw-
ing tools and their utilization, related national standards, and

drawing techniques based on geometric construction.

1.1 Drawing Tools and Their Utilization

In order to efficiently produce quality drawings, all tools must

be used correctly.
1.1.1 Drawing board

A drawing board is used to fix drawing sheet and produce
drawings on the sheet. The surface of the board should be flat and
smooth. The left side is the lead side and should be straight for guid-

ing rulers as shown in Fig. 1-1a.

Board Drawing sheet

AR B
\

Gummed tape

it
/

F1E HEEFRMIR

AR E LN AR R TR R
A BHEIRERA X E . U
EETT 6%, HERENS B
T BE IR

1.1 $IBTERHEAZ®

N T REEEFRRASE, LM

IER R E TR,
1.1.1 EtR

P B2 P R [ s Bl O AT
Yo A I B SR HOLHE, Z2MH R
B, UBACEFHE. A 1-1a FiR,

AR/
A=1 | {1

fT///a\T ]

\- Al v

/ _1 1
NS—F—7 R 7
Body of worﬁing side  Body uf\'rhe rule
R& It R4%
a) b)
Fig. 1-1 Drawing board and T- square

a) Position the paper and draw horizontal lines

b) Draw vertical lines [H'% £k

1.1.2 T-square

A T-square can be directly used to draw horizontal lines. It
can also be used to draw vertical lines in combination with a trian-
gle as shown in Fig. 1-1. To draWing horizontal lines, place the
head of the T-square in contact with the left edge of the drawing
board with left hand and move the T-square to the desired posi-
tion. Hold the pencil and draw the line from its left end to the right
end. One should not directly use a T-square to draw vertical
lines. One should not use the lower edge of a T-square to draw

horizontal lines either.

c)

B B T =R A
[ P 4K B i K 2%
c) Draw parallel lines [H-4748

1.1.2 T=*R

THFREZERAKRBE KL, &
WEH=ZMAREAEEFEL, WE
-1, TEFREREMR LM, #
Hnt, FRAEFHRERLFEFR L
NEEEREZMSH, ETHEBS
AFTRALE, REWTFRIIESL
HBERMABEKEL, 25 L HEEHAT
FRELGELSL, WREHARE T4
H KP4
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1.1.3 Triangles

A triangle is often used in combination with a T- square to draw
vertical lines, lines with an inclination angle of 30°, 45° or 60°
with horizontal lines as shown in Fig. 1-1 b and c. One can also use
two triangles to draw parallel lines and orthogenal lines of any orien-

tation as shown in Fig. 1-2.

Parallal lire
T4k

F

ix
BE

1.1.3 =f)

AR ST FREAHER, B
KELRMEELR, PRSKTA30°,
45°8% 60° LR, WA 1-1b, c
N BR=ARESHER, TEHEER
F SR TR EEL, WA
1-2 F,

Vertical line

ZE4%

Revolve

T

Fig. 1-2 Using two triangles to draw parallel lines and orthogonal lines of any orientation

RP R = ARSI FITRREEL

1.1.4 Other drawing tools

1. Compass

A compass is used to draw circles and arcs. The leg of the com-
pass with a step pin should be facing downward and the pencil tip
on the other leg should have similar height to the pin as shown in
Fig. 1-3a. When drawing on paper, one can rotate the compass by
revolving the handle clockwise and incline the compass slightly for-
ward as shown in Fig. 1-3b. When drawing circles with a different
diameter, adjust the pin and the pencil of the compass as necessa-
ry, but they should always be adjusted perpendicular to the paper
as shown in Fig. 1-3¢ and 1-4.

As dividing
il

Fig. 1-3 The use of a compass [
a) Needle point slightly longer in the pencil lead

114 HfsmEs

1. E®

1A ) e i 1B 0 (B 9K 8 st
N B ANET B SR —mE T, 3
& Mm-S, WHE 1-3a fF
N EIERE, IIRETE T RiesE R
FETEI4S, WE 1-3b fis. BAR
HARME N, TEREAHARRE A
WHREE, MHBLEETHAE, W
Kl 1-3c f1E 1-4 FiR,

<)

8 R T
EREEC T4

b) Draw a circle in clockwise direction g )Jint4t 75 il il B
c) Steel needle and pencil lead straddle are perpendicular to paper & FIEINIGE £ H T45H
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Extension stick

Fig 1-4 Adding an extension stick to draw big circles  FHHN 8 X [E

2. Dividers 2. 41

Dividers are used for transferring distances and for equal sub- SRR S SREB . HH
division of lines and circles. The two tips should meet together at BIFERy, PisHRNXFE, EBAERD
the position shown in Fig. 1-5. & 1-5 Fri,

a) b) c)

Fig. 1-5  The use of dividers 3B
a) Tip of needles %F2:3 3 F—s b) Size taking BRI}
¢) Size with equal subdivision EZEMBMEKLEE

1.1.5 Measures for pencil sharpening 1.1.5 $AEL0HIZE
There are soft and hard drawing pencils. 2B pencil or B pen- SESERS AR Z 4, H

cil is used to draw thick lines. H or 2H pencil is used to draw e BEHFER, BFFH2BE B
thin lines. HB pencil is used to write characters. There are two EEMZR; Ha2H 8YEm44k; HB
methods for pencil sharpening as shown in Fig. 1-6. The cone LERATEZR, S8 EEPRE
form shown in Fig. 1-6b is used to draw manuscript and to write, HiFE:, nE1-6 iR, HIRES&E
while the wedge form shown in Fig. 1-6c¢ is used for deepening FXkEERANEF, E 1-6b Fim;
and thickening. W BT B R i SR ML LR a0 1 1-6¢ f

Do

Sand paper ##t
a) b)

Fig. 1-6 Pencil sharpening £t K EEH|
a) Sharpening 71§ b) Cone form & c¢) Wedge form #E
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1.2 Related Provisions in National Standards

Engineering drawing is an important documentation used dur-
ing the process of design and manufacturing. For the sake of conven-
ience in communication, all drawings should comply with national
standards. National standards are abbreviated as “GB” .

1.2.1 Size and layout of drawing sheets (GB/T
14689—2008 )

GB/T14689—2008 is the standard for defining size and layout
of drawing sheets. Here, GB/T is the abbreviation of the National
Standard ( GUO JIA BIAO ZHUN in Chinese) . The code 14689 is
a serial number of the standard. The code 2008 indicates the year
when the standard was published.

1.2 ERtzEFRME

TRERR B REEE
BESORYN, BT ETFHPESA
BORARH, EFARME B ERIPIZ
eth THXHE, L TRERNL
B RBIGT . EEIRAERHR < E
bR, FALE “GB” R,

1.2.1 HERiEm#AMEX (GB/T
14689—2008 )

GB/T 14689—2008 2 [%] 4% ifg i 1
BAMRERS, H+ “GB/T” £
“EztE () HIUESHEF

BYFE, “14680” EAREMINF S,
“2008” FANIZTATHESRAT HEH o
Table 1-1 Basic formats X ZANRE (mm)
N o Margin 34
Format codes VTt & Dimensions [~} ;
BxL a ¢ e
A0 841 x 1189 ‘
20
Al 594 x 841 10
A2 420 x 594 25
A3 297 x420 s 10
Al 210 x297

1. Formats

While producing the drawing, one should usually adopt stand-
ard basic formats and layout illustrated in Table 1-1. There are five
standard sheets, namely A0, Al, A2, A3 and A4.If it is neces-
sary, one may also use extended sheets of larger dimensions speci-
fied in the siandard, as shown in Fig. 1-7.

2. Frame format

One must use continuous thick lines to draw the border. There
are two layouts to follow, i. e, , with or without space for book
binding (see Fig. 1-8 or Fig. 1-9) . The dimensions for each of
the layouts for the five standard sheets are shown in Table 1-1. For
A4 paper, one usually adopts a portrait orientation, while for A3,
one usually adopts a landscape orientation. However, one may use
a different orientation in case of certain products.

3. Title block 7

One must draw a title block on each drawing sheet. The posi-
tion of the title block should be located on the lower right corner of
the sheet as shown in Fig. 1-8 and Fig. 1-9.

1. E4IEE

SRR, MRS RAE L
B EAIEE. BESHR A0,
Al A2, A3, A4 Fifh, MER, #H
AFERBRAENNKIERD, ME
1-7 B

2. AERER

TEE K 2 R S 4R i )
HE, HRRAANERITHMEEITH
(LB 1-8 &M 1-9) BAP, R~Fn
#1-1 frn. ME4GE R EEITHM
A, —BNR A A4 IBEELEF A3
PRTEREEE . HR]— =&k i A H BB R
A—Rg=, -

3. R

IR E 4K b ER 005 8] H BRI AS
PR N FEKNA T . il
1-8F1F 1-9 B,



