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Unit 1 Engineering Drawing

The graphics are important media carrying the information to communicate, as the written
words, voice, images do. Engineering drawing mainly based on graphics is the main tool used to
express the design ideas in engineering design, manufacturing and construction process, known as
“the language of engineering”.

1.1 Coordinate System

In engineering drawing, the coordinate system is very important. The basic of all inputs in
AutoCAD is the Cartesian coordinate system, and the various input (absolute or relative) rely on
this system. In addition, AutoCAD has two internal coordinate systems to help you keep track of
where you are in a drawing: the World Coordinate System (WCS) and the User Coordinate
System (UCS).

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. Figure 1-1(a) illustrates
the axes 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 traveling perpendicularly in a vertical direction. When a point is located, it is based on the
origin point unless you are working in the three dimension, in which case you will have a third
axis, called the z axis (see Fig. 1-1(b)).

¥
¥y

(x)
| x
I (0)
| x

0 Z

(a) Two dimension (b) Three dimension

Fig. 1-1 The coordinate system
1.2 Types of Views

Many types of views are used to express the design ideas in engineering design in the area of
Engineering drawing.
(1) Projection View. An orthographic projection of an object as seen from the front, top,
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right side, etc, as illustrated in Fig. 1-2. Fig. 1-2 (a) is the object, and Fig. 1-2 (b) is the
orthographic projection of the object.

@& .AH}E T

&

(a) An object (b) Orthographic projection of the object

A
il

Fig. 1-2 An orthographic projection of an object

(2) Auxiliary View. Any view created by projecting 90° to an inclined surface, datum
plane, or along an axis.

(3) General View. Any view which is oriented by the user and is not dependent on any other
view for its orientation.

(4) Detailed View. Any view which is derived by taking a portion of an existing view and
scaling it for the purpose of dimensioning and clarification. The following Fig: 1-3 is a typical
example of detailed view. There are two detailed views in Fig. 1-3, thatis, [ and II.

Fig. 1-3 A detailed view

(5) Revolved View. A planar, cross-section was revolved 90° about the cutting plane line
and offset along, its length.

(6) Full View. A view which shows the entire model.

(7) Half View. A view which 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 section close together.

(9) Section View. A view which displays a cross-section for a particular view, as shown in
Fig. 1-4.

(10) Exploded View. The exploded view is a type of pictorial drawing designed to show
several parts in their proper location prior to assembly. Although the exploded view is not used as
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the working drawing for the machinist, it has an important place in mechanical technology.
Exploded views appear extensively in manuals and handbooks that are used for repair and

assembly of machines and other mechanisms.

L I

s

e e el = | ]
5 B

Fig. 1-4 A section view

(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. Section and auxiliary views are also commonly used to present part detail. Section
views are extremely useful in displaying 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 section
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.
1.3 Fits

The fit between two mating parts is the relationship which results from the clearance or
interference obtained. There are three classes of fits, namely, clearance, transition and interference.

These conditions are shown in the following Fig. 1-5.

Hole g
g
Vi S Shaft
5 os ; 8 o
=l g b
3 T ; 5 2
o = ¥ N & _§§_
e

(a) Clearance fit (note that the shaft is always smaller than the hole)

Fig. 1-5 Classes of fits between a hole and a shaft
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(b) Interference fit (note that the shaft is always larger than the hole)
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(c) Transition fit (note that the limits are such that the condition may be of clearance or interference fit)
Fig. 1-5 Classes of fits between a hole and a shaft(continued)

The following Fig. 1-6 is a typical example of the dimensioning of fit code in the assembly

drawing.

o0
=
=

N

AN

g —
T
AR

Fig. 1-6 A typical example of the dimensioning of fit code in the assembly drawing

1. Interchangeability

An interchangeable part is one which can be substituted for a similar part manufactured to
the same drawing. The interchangeability of component parts is based upon 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 consideration:
functional importance, interchangeability and economics. The first necessitates a knowledge of
what the component is required to do, the second its replacement in the event of failure, and the
third the avoidance of unnecessary time and money being spent in production. The decision as to

&1
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the degree of tolerance that can be utilized calls for discretion in the compromise between
accuracy and economy. In order 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.

Words and Expressions

coordinate [kou's:dineit]
coordinate system
coordinate value

Cartesian [ka:'ti:zion]
Cartesian coordinate system
keep track of

World Coordinate System (WCS)
User Coordinate System (UCS)
perpendicularly [,pa:pon'dikjulali]
projection [pra'dzekfon]
orthographic projection
projection drawing
projection plane

projection method

inclined surface

inclination [,inkli'neifan]
datum plane

datum dimension

general drawing

detail ['di:teil]

planar ['pleina]

planar graph

planar construction

offset ['ofiset]

partial ['pa:fal]

partial view

exploded view

symmetrical [si'metrikal]
asymmetrical [.eisi'metrikl]
section view

mate [meit]

orient ['o:riont]

ARPR, ARFR R
ARFR ZR
ARpRE
HEIL
R JLAEFR R
BRERE LT
5 AR R
PP A b5 2R

B, R, Bt
IER B
B A

B

Bk

A

R, ®EE, A
FEAETH
HAERRTE

o

SEY5 N
P, 4k
-1 A

P T 4544
W&, Wi
JRERE, A
SRR
SRR, BIEE
XHFRE

AR FRE
HIRLAE,
L5y

SE [, sEfr

L5 i



V/ Bl SR S W E

orienting line e %57
orienting point Y=
clearance ['kliorans] I) R
transition [treen'zifon] o
interference [linto'fiarons] pur:l

Notes

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

The basic of ... FEMKIBEEBR “-oeee HIZEAL” , relyon FIERBR “HKH, KE” .

AT UABHIEAN: HEILLFRRZE AutoCAD FETAEBANIZER, FFA LN
XFARRR AN ARAR) BRAK B T IX A R L.

(2) When a point is located, it is based on the origin point unless you are working in the three
dimension, in which case you will have a third axis, called the z axis.

unless 5| FikARiE M), in which case 5| S MAJZEILAEE BB dimension,
called the z axis fEULAEA third axis #)/5 B E1E.

AE) A AR ARAE R R0, iE HAER — R, ERE=4ZFPLEN, [N
ZAB=ARE, RNz B

(3) Section and auxiliary views are also commonly used to present part detail.

to present part detail F H FRiE .

ARG A CARH Ry T B BU AL B 2 T RIE 440 .

(4) An interchangeable part is one which can be substituted for a similar part manufactured
to the same drawing.

interchangeable fEM AZ)iA interchange MIEAIAHR, BN “TTLLHHM, A3k
7 .
substitute for 7EMEE AR “KRE, BH#, MR .
AE) R AR . W E R TR — Fh B i F] — B 400 T H SR A AR L 1 BT AR B 1
4.

(5) In deciding the limits necessary for a particular dimension, there are three consideration:
functional importance, interchangeability and economics.

AAJ AT ARIEN: N MRARSGEAZ NN, TEEBE=ATE: hREEEH.
A B2 B
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Exercises

1. Answer the following questions according to the text above.

(1) What is the Carte‘sian coordinate system and its function?

(2) How many types of views are there according to our text? Give their names.

(3) What is the detailed view and its function?

(4) How many types of fits are there according to our text? Give their names.

(5) What needs to be considered while deciding the limits necessary for a particular dimension?

2. Fill in the blanks with proper words or phrases according to the text (note the
proper tense).

(1) AutoCAD has two internal coordinate systems, they are

and

(2) There are many types of views in the text, namely . :

> - ] 5 >

> K , and

(3) There are three classes of fits, namely : 3 ;

and

3. Translate the following expressions into Chinese.

(1) Coordinate system

(2) Cartesian coordinate system

(3) Keep track of

(4) World Coordinate System (WCS)
(5) User Coordinate System (UCS)
(6) Orthographic projection

(7) Projection plane

(8) Partial View

(9) Degree of tolerance

(10) Home and abroad

4. Translate the following sentences into Chinese.

(1) AutoCAD has two internal coordinate systems to help you keep track of where you are in
a drawing: the World Coordinate System (WCS) and the User Coordinate System (UCS).

(2) 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.

(3) 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 traveling
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perpendicularly in a vertical direction.
(4) The first necessitates a knowledge of what the component is required to do, the second its
replacement in the event of failure, and the third the avoidance of unnecessary time and money

being spent in production.

5. Write a 100-word summary according to the text.

RXEEFEX

E£18x TiEHIE

BRAMSCF. B, BE—, RASRESEHTTRNEERE. DER XN IR
BIRER TRERE. G TR AR E R BN EET R, BKRA “THRAN
EE” .

1.1 2FRFR

ELEGES, SHRRETEEMN. HFRILEIRRLZ AutoCAD FEHRAKE
fith, PRI TTEGNART AR AR AR BAK T IX AN RGE. BEAh, AutoCAD HHAW
HALFR R tHEFARAR R(WCS)FIH P ALFR R(UCS), FIR#H BhAf e RELBIX F A E.

] € BB R ) LA AR 2R ] LUdE 8 X — R 51 A LARA sE 28 (R AL B ) IF 57 3R AR iE. AutoCAD
EERES. B -1 m A RLEBLIRR. BIRRE —MEASH SKE 2R A
0,0), x FIMNFE RHRIEEKFHRARALAEMR, y BAESHRBEEE M ETFEMH.
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Technical Reading

Dimension and Tolerance

In deciding a drawing, the numbers placed in the dimension lines represent dimensions that
are only approximate and do not represent any degrees of accuracy unless so stated by the
designer. The numbers are termed as nominal size. The nominal size of a component dimension is
arrived at as a convenient size based on the design process. However, it is almost impossible to
produce any component to the exact dimension through any of the known manufacturing
processes. Even if a component is perceived to be made to the exact dimension by manual process,
the actual measurement with a high resolution measuring device will show that this is an incorrect
perception. It is therefore customary in engineering practice to allow a permissible deviation from
the nominal size, which is termed as tolerance. Tolerance on a dimension can also specify the
degree of accuracy. For example, a shaft might have a nominal size of 53.5 mm. If a variation of
+0.06 mm could be permitted, the dimension would be stated 53.5+0.06 mm.

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