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Part1 Text

Unit 1 Engineering Drawing

Lesson 1 Coordinate Systems and Types of Views

45« Technical Terms

Cartesian coordinate system B EIRMIRZR
projection B AE
auxiliary 45 Bh PR I
multiview Z

third-angle projection E=ARY

Questions for Text Discussion

1) What is a coordinate system composed of?
2) What is called a projection?

3) Why do we call engineering drawing an abstract universal language?

Text

1.1 Coordinate systems

The basic of all input AutoCAD is the Cartesian coordinate system,and the various methods of
input ( absolute or relative) rely on this system.

The fixed Cartesian coordinate system locates all points on an AutoCAD drawing by defining a
series of positive and negative axes to locate positions in space. Fig. 1 —1(a) illustrates the axis for
two-dimension(2D) drafting. There is a permanent origin point(0,0) which is referenced,an X axis
running horizontally in a positive and negative direction from the origin,and a Y axis travelling per-
pendicularly in a vertical direction. When a point is located , it is based on the origin point unless you

are working in the three dimensions, in which case, you will have a third axis, called the Z axis

(Fig. 1 -1(b)).
1.2 Types of views

There are many view types which may be shown,as illustrated in Fig. 1 - 2.



Bt
]

AT

(0,0) X
(a) (b)

Fig.1 -1 Coordinate systems
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& 72224
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Auxiliary view
See detail A
General view WZ
Revolved view /
.
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” Detail A
- _ Scale 2.00
Projection view Detailed view
General view
(a)

(o]
| s, s —
Broken view

Partial view

O @
Full view Half view

(b)
Fig. 1 -2 Types of views

(a) Five main types of views; (b) Some other commonly used views

— 2 —



Engineering Drawing

(1) Projection

An orthographic projection of an object as seen from the front , top , right side, ete.

(2) Auxiliary

Any view created by projecting 90° to an inclined surface,datum plane ,or along an axis.

(3) General

Any view which is oriented by the user and is not dependent upon any other view for its orien-

tation.

(4) Detailed

Any view which is derived by taking a portion of an existing view and scaling it for dimensioning
and clarification purposes.

(5) Revolved

A planar, area cross-section is revolved 90° degrees about the cutting plane line and offset a-
lone, its length.

(6) Full view

Shows the entire model.

(7) Half view

Shows only the portion of the model on one side of a datum plane.

(8) Broken view

Used on large objects to remove a section between two points and move the remaining sections

close together.

(9) Section

Displays a cross-section for a particular view.

(10) Exploded drawing

The exploded drawing(Fig. 1 —3)is a type of pictorial drawing designed to show several parts in
their proper locations prior to assembly. Although the exploded view is not used as the working draw-
ing for the machinist, it has an important place in mechanical technology. Exploded views appear ex-
tensively in the manuals and handbooks that are used for the repair and assembly of machines and
other mechanisms.

(11) Partial view

When a symmetrical object is drafted, two views are sufficient to represent it ( Typically, one
view is omitted ). A partial view can be used to substitute one of the two views. Sectional and auxilia-
ry views are also commonly used to present part detail. Sectional views are extremely useful in displa-
ying the detailed design of a complicated internal configuration. If the section is symmetrical around a
centerline,only the upper half needs to be shown. The lower half is typically shown only in outline.
Casting designers often employ sectional views to explode detail. When a major surface is inclined to
three projection planes,only a distorted picture can be seen. An auxiliary plane that is parallel to the
major surface can be used to display an undistorted view.

Machine assembly exploded view .

Study this diagram describing mate ,align,orient and insert assembly constrains( Fig. 1 —4).

— 3 —
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Chuck
Chuck spacer | Chuck key
Ball bearing Screw
Roller bearing
Intermediate gear
Needle bearing

Handle
Bearing plate
Housine;rmu 3 o é
- \': - : - Screw
% ' Retaining ring

Brush cap& Gear housing
Washer Spindle with gear
Washer

Brush with spring N N % Washer
N Roller bearing
N
Screws
8 Logo plate

Fig. 1 -3 The exploded drawing

BRACKET CRNETS

Fig. 1 =4 Constrains for assembly the BRACKET and BUSHING parts

1.3 Multiview Drawing

Engineering drawing is an abstract universal language used to represent a designer’ s idea to

others. It is the most accepted medium of communication in all phases of industrial and engineering work.

Any object can be viewed from six mutually perpendicular directions. These six views may be

drawn if necessary. The top, front, and bottom views align vertically, while the rear, left-side, front,

and right-side views align horizontally. To draw a view out of place is a serious error and is generally

regarded as one of the worst possible mistakes in drawing.

A drawing for use in production should contain only those views needed for a clear and complete

shape description of the object. These minimum required views are referred to as the necessary

views. In selecting views, the drafier should choose those that best show essential contours or shapes

and have the least number of hidden lines.
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The three principle dimensions of an object are width, height,and depth. In technical drawing,
these fixed terms are used for dimensions taken in these directions,regardless of the shape of the ob-
ject. The terms*length” and“ thickness” are not used because they cannot be applied in all cases. The
top, front, and right-side views are arranged closed together. These are called the three regular views

because they are the views most frequently used.
New Words and Expressions

illustrate  vi. 2501 ot. EfiE

dimension n. J=}

horizontal adj. JKF-Hy

permanent adj. KA K

projection n. 5} | o
orthographic adj. HfH

auxiliary adj. HBIH)

partial adj. JEEEHY

perpendicular adj. FEH 1Y

mutual adj. FL[FH

rear n. J5I adj. ST, 75 E B
distinctive adj. 5AAIGE K, A0
in this case FEXFEMN T

a series of — R Fl|------

result from  J§ K[ J2-----

prior to  fE------ [DY:i]

be generally regarded as — g H -
be referred to  FRKy, #IA KR

Notes to the Text

1. The exploded drawing is a type of pictorial drawing designed to show ‘several parts in their
proper locations prior to assembly.

G fife PE S — i Jmy RO P, S PR AE P Al B B 2, B R 7EE S AL 8 08 A 4R
i1

] designed to show several parts... Ay id 25 4318 5 18 MU B E 15 5 to show several parts...
A e AR B AARIE

2. An auxiliary plane that is parallel to the major surface can be used to display an undistorted
view.

FHBDF AT T R, R SR IR ZE i ]

] that is parallel to the major surface 4 %€ 15 4], &1 plane,

3. To draw a view out of place is a serious error and is generally regarded as one of the worst

possible mistakes in drawing.
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AR P22 A ZEANSE 24 L B — T E A SR, T EL 3 BN R 4 i R b T B Hh

IR = B AIRZ —o
To draw a view out of place A/ E R A, 7£4) P 18 ; A out of place WENARE
& TEE M4 B ;is generally regarded as N “H AR - .

4. In technical drawing,these fixed terms are used for dimensions taken in these directions,re-
gardless of the shape of the object.

SR ETEAR anfe] , 76 £ AR Hil B b X e @ REH H T TXEIT R R, In
technical drawing 7¢ &) HH AR 35, AT 3% R “ FERL AR I B b7 regardless of fif“ A4 A B A
W Q] i s taken in PR TR

¥ Exercises

1. Translate the following phrases and expressions.
Cartesian coordinate system
two-dimension drafting
broken view
AR B IR
SRt AL I

2. Fill in the blanks with the proper forms of the words given below.

(1) The (fix) Cartesian coordinate system locates all points on an AutoCAD drawing
by defining a series of positive and negative axes to locate positions in space.

(2) Auxiliary is a view created by ( project) 90° to an inclined surface, datum
plane,or along an axis.

(3) When a symmetrical object is drafted ,two views are sufficient to (represent) it.

(4) Any object can be viewed from six (mutual) perpendicular directions,as shown
in Figure 1 —-5(a).

(5) In selecting views, the (draft) should choose those that best show essential con-
tours or shapes and have the least number of hidden lines.

3. Translate the following sentences into Chinese.

(1) There is a permanent origin point(0,0) which is referenced,an X axis running horizontally
in a positive and negative direction from the origin,and a Y axis travelling perpendicularly in a verti-
cal direction. -

(2) The exploded drawing is a type of pictorial drawing designed to show several parts in their
proper location prior to assembly.

(3) Engineering drawing is an abstract universal language used to represent a designer’ s idea
to others.

(4) A drawing for use in production should contain only those views needed for a clear and
complete shape description of the object.

(5) These are called the three regular views because they are the views most frequently

used.
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Lesson 2 Tolerances and Fits

é'\ Technical Terms

interchangeable manufacturing H et
interchangeability IR S¢S
tolerance bivE =0y =
clearance [i] B2, [ B AT &
interference SUR B U A<y
transition o, o ER S

Questions for Text Discussion

1) Why is it impossible to make anything to the exact size?
2) What is tolerance?
3) What are the three classes of fits?

Text

2.1 Tolerances

Interchangeable manufacturing allows parts made in widely separated locations to be brought to-
gether for the end assembly. That the parts all fit together properly is an essential element of mass
production. Without interchangeable manufacturing, modern industry could not exist, and without ef-
fective size control by the engineer, interchangeable manufacturing could not be achieved.

However, it is impossible to make anything to the exact size. Parts can be made to very close di-
mensions, even to a few millionths of an inch or thousandths of a millimeter,but such accuracy is ex-
tremely expensive.

Fortunately, exact sizes are not needed. The need is for varying degrees of accuracy according to
functional requirements. A manufacturer of children’s tricycles would soon go out of business if the
parts were made with jet-engine accuracy,no one would be willing to pay such price. So what is wan-
ted is a means of specifying dimensions with whatever degree of accuracy is required. The answer to
the problem is the specification of a tolerance on each dimension.

The tolerance is the total amount that a specific dimension is permitted to vary;it is the differ-
ence between the maximum and minimum limits for the dimension. In engineering when a product is
designed, it consists of a number of parts and these parts mate with each other in some form. In the
assembly it is important to consider the type of mating or fit between two parts which will actually de-

fine the way the parts are to behave during the working of the assembly.

s T
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2.2 Fits
The fit. between two mating parts is the relationship which results from the clearance or interfer-

ence obtained. There are three classes of fits, namely, clearance, transition and interference ; these

conditions are shown in Fig. 2 —1.

Hole Shaft
\\
ol L7228 1k Max clearance
3 ® g ZLELLN & = i
@ 2|23y g Ely 2
=| ZIN Min clearance £ |8 &8
% =@ 7A@
§ p= =] <
ﬁ = D |
L—— Tolerance
i — Yon shaft
2
i
(]
b 22
g 2 C learglnce or
[_2 g interference
\ 7 77
ax
L | interference
(e) Min
’ interference

— |

Fig.2 -1 Conditions of the fit between a hole and a shaft
(a) Clearance fit( note that the shaft is always smaller than the hole) ;
(b) Transition fit( note that the limits are such that the condition may be of clearance or interference fit) ;

(c) Interference fit( note that the shaft is always larger than the hole)

(1) Interchangeability

An interchangeable part is one that can be substituted for a similar part manufactured to the
same drawing. The interchangeability of component parts is based upon these two functions.

1) It is necessary for the relevant mating parts to be designed incorporating limits of size.

2) The parts must be manufactured within the specified limits.

(2) Limits of size

In deciding the limits necessary for a particular dimension, there are three considerations ;func-
tional importance,interchangeability and economics. The first necessitates the knowledge of what the
component is required to do,the second its replacement in the event of failure,and the third the a-
voidance of unnecessary time and money being spent in production. The decision as to the degree of
tolerance that can be utilized calls for discretion in the compromise between accuracy and economy.
To assist the designer in his choice of limits and fits and to encourage uniformity throughout industry

(home and abroad) ,a number of limit-and-fit systems have been published.
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2.3 Symbols for tolerance of position and form

Since traditional narrative notes for specifying tolerance of position ( location) and form
(shape) may be confusing or unclear , may require too much space ,and may not be understood inter-
nationally ,most multinational companies have adopted symbols for such specifications. These symbols
provide an accurate and concise means of specifying geometric characteristics and tolerances in a
minimum of space. The symbols may be supplemented by notes if the precise geometric requirements

cannot be conveyed by the symbols.
New Words and Expressions

interchangeable adj. 7] H i), 7] 38 e (1)
assembly n. ZETIEES
millimeter n. ZX

accuracy n. fEHE, MERGNE
tricycle n. =%

tolerance n. NF=

clearance n. [A]fHHE:
interference n. &
transition n. FEHt

fit n WAL

as a means of fEA------ i T H
be termed as  #EIUAE, #EPRIE
result from JE[KZe---e-

be willing to... 4 T+

in the event of...fF----- M

Notes to the Text

1. Interchangeable manufacturing allows parts made in widely separated locations to be brought
together for the end assembly.

A A 7 AV R A [ BB SO T I B, o 2R A

AJH made in widely separated locations Ay i 25 43 1d) 46 1, 85 B & 15, 1& i parts;to be
brought together for the end assembly A E A7, M IEANE T, #MFE A parts,,

2. A manufacturer of children’s tricycles would soon go out of business if the parts were made
with jet-engine accuracy,no one would be willing to pay such price.

AR 7 T 1 R 4 o) 3 R R SRR R B, I R SR LR B 4 g,
7 AR BEAT AN I SR B SR A A T 3K

WEAY N HE AU U, 2 o IAE T 2 A R I — R 8L, A7 go out of business 7] %%
BT

3. So what is wanted is a means of specifying dimensions with whatever degree of accuracy is

— 9 —
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required.

B, AT 2K BE , B HL A S B R B A B S 5

what is wanted & i M\ 4] ; whatever degree of accuracy is required f¥A\-ia] with EE .

4. The tolerance is the total amount that a specific dimension is permitted to vary;it is the
difference between the maximum and minimum limits for the dimension.

NS AR R SF i iy i, S R B R R /M BR 2 8] AR AR (L

/a] 7 that a specific dimension is permitted to vary >k %€ 1B M A], f& 1 amount ; between the
maximum and minimum limits for the dimension F/-iR4E1E , MEIE , (&1 difference

5. The fit between two mating parts is the relationship which results from the clearance or inter-
ference obtained.

il 5 st T A DG B A 25 42 22 ) 7 A e ] B L 28 B BT DB R &R o

4] which results from the clearance or interference obtained 45 1& M 5] , {&4ffi relationship
Exercises

1. Translate the following phrases and expressions.
mass production
go out of business
the maximum and minimum limits
B A i
BB &
o ERCE
WA BCE
2. Judge true or false according to the text.
(1) Interchangeable manufacturing allows parts made in widely separated locations to be
brought together for the end assembly. ( )
(2) It is not impossible to make anything to the exact size. ( )
(3) A manufacturer of children’s tricycles would soon go out of business if the parts were not
made with jet-engine accuracy. ( )
(4) The tolerance is the total amount that a specific dimension is permitted to vary;it is the
difference between the maximum and minimum limits for the dimension. ( )
(5) In deciding the limits necessary for a particular dimension, there are two considerations;
functional importance and interchangeability.
3. Translate the following sentences into Chinese.
(1) Without interchangeable manufacturing, modern industry could not exist,and without effec-
tive size control by the engineer,interchangeable manufacturing could not be achieved.
(2) The symbols may be supplemented by notes if the precise geometric requirements cannot
be conveyed by the symbols.
(3) It is necessary for the relevant mating parts to be designed incorporating limits of size.

(4) The fit between two mating parts is the relationship which results from the clearance or in-
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terference obtained.

(5) In engineering when a product is designed , it consists of a number of parts and these parts

mate with each other in some form.

® Useful Skills

.

FHE SRR AL

BHE BB VE R % L7 B N LT 7, R ELA 5l S A R iy 3o, ORI,
A A E MR S RSOk . b T RESE IR | 57 R B 5 PR A B IR AL A B
W e 58 S E A LT B R S B

—. 7t A#R(Impersonal )

B BB — A B AR SO ) 38 B ARRAGA], BEBT U E AR E] . BHECE
HARFHE M KA R E R SR F 92, BErRE N FEEREE SNSRI A R
HE, MA Rty e S 48 SRl [ AR HE A B i o R, RSO 2l T ARRA]

5 41n : The exploded drawing is a type of pictorial drawing designed to show several parts in their
proper locations prior to assembly.

I3 e — R R ER AL, TR BC AT , WA A F BT AL & AL

An important function of NOT gate is to produce an output signal that is opposite in nature to
the input signal.

eI E EIRE ™ A S AR A5 .

B Z UL A, TAFRA LR . AW AT SO 2, i FAFRUAL. (HEH
Kt , AFREITERE SCEE b 8 L BILRAR /MY

541 : When a point is located, it is based on the origin point unless you are working in the three
dimensions, in which case,you will have a third axis,called the Z axis.

ol T B H A 200 G B0 | RS R B = 273 ] S Rk 2 TS =l
;A Z Hho

—. iIBXIEX (Formal in speech)

1 T NI RIS B A S B 1 K 507l , B AR SCERAE A FE S B BaES,

{5411 : The parts must be manufactured within the specified limits.

TAF W IFAESS E IR BRIE B A I T

By directivity is meant the ability of the microphone to pick up sounds from various directions.

R T, 8 AR 0 ) A A7 [l $E32 FR E HIRE T o

e — A ESAR T B ES R — el A TR A T — A A =, B — AR
MBI AR AR B AR RS

=. BRiAE N A (Objective and accurate in statement )

1 TR SCE R SRS I, BT LATE SCEE R BBIB 244 A9 £, X 2 UL 4
Wik a5 W R o IS F W BT R R S I BRI > —

4N : A clutch is a device for quickly and easily connecting or disconnecting a rotary shaft with

a rotating coaxial shaft.



