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Unit1 Engineering Drawing

1.1 Coordinate System

The basic of all input AutoCAD is the Cartesian coordinate system, and the various methods
of 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. (Fig.l1-1 a)
illustrates the axis for two-dimension (2D) drafting. There is a permanent origin point (0,0)
which are referenced, an x axis running horizontally in a positive and negative direction from
the origin, and a y axis travelling perpendicularly in a vertical direction. When a point 1s
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 (Fig.1-1 b).

(0,0,0)

0,0 z

a) b)
Fig. 1-1 The coordinate system

1.2 Types of Views

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

(1) Projection An orthographic projection of an object as seen from the front, top, right
side, etc.

(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 orientation.



(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 was. revolved 90° degrees about the cutting

ar) View
O

<> DETAIL A

U SCALE 2.000
Projection View Detailed View
General View

plane line and offset alone, its length.
(6) Full View Shows the entire model.

EZ]
SEE DETAIL A

General View P

Revolved View

)

2

a

)
o]
SN\ N ——
Broken View

Partial View
Full View Half View

b)
Fig. 1-2  Types of views

a) the five main types of views b) some other commonly used views



(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 location prior to assembly. Although the
exploded view is not used as the working drawing for the machinist, it bas 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.

uck
Chuck spacer Chuck key

Ball bearing Screw
Roller bearing
Intermediate gear
Needle bearing

Handle
Bearing plate
Housing
% Retaining ring
Gear housing
“ Spindle with gear

Washer

Washer
Roller bearing

/ Screw

Z’T\X

1] Logo plate Serews

Fig. 1-3 Exploded drawing.

(11) Partial view When a symmetrical objects 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 auxiliary views are also commonly used to present part detail.
Sectional 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
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):



Points to hidden
flat surface Mate

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

t[()) Make BUSHING

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. ‘

In today’s modern manufacturing industry, several types of drawings are acceptable. However,
the standard is the multiview drawing (Fig.1-5). A multiview drawing usually contains two or three
views (Front, Top, and Side). Each view is an orthographic projection of a plane. In the United
States and Canada, the third-angle projection is the system used (Fig.1-6). In the figure, the four
quadrants of the X-Z plane (called the I ,IL,III, and IV angles) are illustrated. For the third-angle
projection, we always place the object in the third quadrant and project the object in three planes.
This is done by projecting the object onto the frontal, horizontal, and profile planes. The projection
on the frontal plane (X-Z) is fixed and the image is called the front view. With the projected image,
the horizontal plane (X-Y) is rotated 90° clockwise on the x axis, the result is a top view of the
object. The profile plane (C-Z) is rotated 90° clockwise about the Z axis to obtain a right-hand side
view. Hidden lines are shown by using dashed lines on the drawing.
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Fig. 1-5 Multiview drawing of a bracket




Top| | |

Front I - Right

Fig. 1-6 Third-angle projection

1.4 Fits

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

these conditions are shown in Fig.1-7.

Hole Shaft
2 LL f,max clearance
‘@ V. VA 4VA
2 : = ]
a g min clearance | & .g‘ 8
3 K= 17
g £ g
N tolerance
on s|
272, V /L2
8
L
» gé clearance or
=X inter ferenc
C——=
ya inter ference
2 min
inter ference
e}

Fig. 1-7 Conditions of 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 which 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.



