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Current international standards (ISO) and Indian Standards (IS)- types of lines - principles of presentation - dimensioning - 

conventional representation of threaded parts, springs, and gears.  

 

UNIT II DIMENSIONAL AND FORM TOLERANCES  

Limits and fits IT system of tolerances, deviation of fit - geometric tolerance-tolerancing of form, orientation, location and 
runout - datums and Datum systems-Dimensioning and tolerancing of profiles  

 

UNIT III MANUFACTURING DRAWINGS  

Surface texture indication on drawing - welds symbolic representation of drawings. Given a sub-assembly/assembly to 

prepare manufacturing drawings of components, Sample exercises on CAD- preparation of manufacturing Drawings.  
 

UNIT IV RE-DIMENSIONING AND TOLERANCE CHARTING  

Introduction to re-dimensioning to suit manufacturing requirements-manufacturing datum-functional datum. Introduction 
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UNIT V COST ESTIMATION  
Preparation of Process chart for a given component-estimation of setting time and machining time-estimation of material 

cost, labour cost and overhead cost based on supplied data.  
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20.  1 Datums and Datum systems T[1] – pp. 529 - 532 
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34.  1 Solving problems from Functional and Manufacturing datum features. R[1]- pp. 219-255 
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37.  1 
Tolerance Charting Technique: Operation sequence for typical shaft type of 
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41.  1 Introduction to Process Chart T[3] – pp. 12 - 16 
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43.  1 Tutorial 9 (Preparation of Process chart) T[3] – pp. 12 - 40 
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UNIT I 

STANDARDS AND CONVENTIONS  

Current international standards (ISO) and Indian Standards (IS)- types of lines - principles of presentation - 

dimensioning - conventional representation of threaded parts, springs, and gears. 

INTRODUCTION: 

ISO 128 is an international standard (ISO), about the general principles of presentation in technical drawings, 

specifically the graphical representation of objects on technical drawings. 

Since 2003 the ISO 128 standard contains twelve parts, which were initiated between 1996 and 2003. It starts 

with a summary of the general rules for the execution and structure of technical drawings. Further it describes 

basic conventions for lines, views, cuts and sections, and different types of engineering drawings, such as those 

for mechanical engineering, architecture, civil engineering, and shipbuilding. It is applicable to both manual and 

computer-based drawings, but it is not applicable to three-dimensional CAD models. 

The ISO 128 replaced the previous DIN 6 standard for drawings, projections and views, which was first published 

in 1922 and updated in 1950 and 1968. ISO 128 itself was first published in 1982, contained 15 pages and 

"specified the general principles of presentation to be applied to technical drawings following the orthographic 

projection methods".[2] Several parts of this standard have been updated individually. The last parts and the 

standard as a whole were withdrawn by the ISO in 2001. 

A thirteenth part was added in 2013. 

THE 15 PARTS OF THE ISO 128 STANDARD ARE: 

• ISO 128-1:2003 Technical drawings—General principles of presentation—Part 1: Introduction and index 

• ISO 128-15:2013 Technical product documentation (TPD)—General principles of presentation—Part 15: 

Presentation of shipbuilding drawings 

• ISO 128-20:1996 Technical drawings—General principles of presentation—Part 20: Basic conventions for 

lines 

• ISO 128-21:1997 Technical drawings—General principles of presentation—Part 21: Preparation of lines by 

CAD systems 
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• ISO 128-22:1999 Technical drawings—General principles of presentation—Part 22: Basic conventions and 

applications for leader lines and reference lines 

• ISO 128-23:1999 Technical drawings—General principles of presentation—Part 23: Lines on construction 

drawings 

• ISO 128-24:2014 Technical drawings—General principles of presentation—Part 24: Lines on mechanical 

engineering drawings 

• ISO 128-25:1999 Technical drawings—General principles of presentation—Part 25: Lines on shipbuilding 

drawings 

• ISO 128-30:2001 Technical drawings—General principles of presentation—Part 30: Basic conventions for 

views 

• ISO 128-34:2001 Technical drawings—General principles of presentation—Part 34: Views on mechanical 

engineering drawings 

• ISO 128-40:2001 Technical drawings—General principles of presentation—Part 40: Basic conventions for 

cuts and sections 

• ISO 128-43:2015 Technical product documentation (TPD)—General principles of presentation—Part 43: 

Projection methods in building drawings 

• ISO 128-44:2001 Technical drawings—General principles of presentation—Part 44: Sections on mechanical 

engineering drawings 

• ISO 128-50:2001 Technical drawings—General principles of presentation—Part 50: Basic conventions for 

representing areas on cuts and sections 

• ISO/TS 128-71:2010 Technical product documentation (TPD)—General principles of presentation—Part 71: 

Simplified representation for mechanical engineering drawings 

OTHER ISO STANDARDS RELATED TO TECHNICAL DRAWING 

• ISO 129 Technical drawings—Indication of dimensions and tolerances 

• ISO 216 paper sizes, e.g. the A4 paper size 

• ISO 406:1987 Technical drawings—Tolerancing of linear and angular dimensions 

• ISO 1660:1987 Technical drawings—Dimensioning and tolerancing of profiles 

• ISO 2203:1973 Technical drawings—Conventional representation of gears 

• ISO 3040:1990 Technical drawings—Dimensioning and tolerancing -- Cones 
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• ISO 3098/1:1974 Technical Drawing - Lettering - Part I: Currently Used Characters 

• ISO 4172:1991 Technical drawings -- Construction drawings—Drawings for the assembly of prefabricated 

structures 

• ISO 5261:1995 Technical drawings—Simplified representation of bars and profile sections 

• ISO 5455:1979 Technical drawings—Scales 

• ISO 5456 Technical drawings -- Projection methods 

• ISO 5456-1:1996 Technical drawings—Projection methods—Part 1: Synopsis 

• ISO 5456-2:1996 Technical drawings—Projection methods—Part 2: Orthographic representations 

• ISO 5456-3:1996 Technical drawings—Projection methods—Part 3: Axonometric representations 

• ISO 5456-4:1996 Technical drawings—Projection methods—Part 4: Central projection 

• ISO 5457:1999 Technical product documentation—Sizes and layout of drawing sheets 

• ISO 5459:1981 Technical drawings -- Geometrical tolerancing—Datums and datum-systems for geometrical 

tolerances 

• ISO 5845-1:1995 Technical drawings—Simplified representation of the assembly of parts with fasteners—

Part 1: General principles 

• ISO 6410-1:1993 Technical drawings—Screw threads and threaded parts—Part 1: General conventions 

• ISO 6411:1982 Technical drawings—Simplified representation of centre holes 

• ISO 6412-1:1989 Technical drawings—Simplified representation of pipelines—Part 1: General rules and 

orthogonal representation 

• ISO 6413:1988 Technical drawings—Representation of splines and serrations 

• ISO 6414:1982 Technical drawings for glassware 

• ISO 6428:1982 Technical drawings—Requirements for microcopying 

• ISO 6433:1981 Technical drawings -- Item references 

• ISO 7200:1984 Technical drawings — Title blocks 

• ISO 7083:1983 Technical drawings—Symbols for geometrical tolerancing—Proportions and dimensions 

• ISO 7437:1990 Technical drawings -- Construction drawings—General rules for execution of production 

drawings for prefabricated structural components 

• ISO 7518:1983 Technical drawings -- Construction drawings—Simplified representation of demolition and 

rebuilding 
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• ISO 7519:1991 Technical drawings -- Construction drawings—General principles of presentation for general 

arrangement and assembly drawings 

• ISO 8015:1985 Technical drawings—Fundamental tolerancing principle 

• ISO 8048:1984 Technical drawings -- Construction drawings—Representation of views, sections and cuts 

• ISO 8560:1986 Technical drawings -- Construction drawings—Representation of modular sizes, lines and 

grids 

• ISO 8560:1986 Technical drawings—Construction drawings—Representation of modular sizes, lines and 

grids 

• ISO 8826-1:1989 Technical drawings—Rolling bearings—Part 1: General simplified representation 

• ISO 8826-2:1994 Technical drawings—Rolling bearings—Part 2: Detailed simplified representation 

• ISO 9222-1:1989 Technical drawings—Seals for dynamic application—Part 1: General simplifie d 

representation 

• ISO 9222-2:1989 Technical drawings—Seals for dynamic application—Part 2: Detailed simplifie d 

representation 

• ISO 9958-1:1992 Draughting media for technical drawings—Draughting film with polyester base—Part 1: 

Requirements and marking 

• ISO 9961:1992 Draughting media for technical drawings—Natural tracing paper 

• ISO 10209-1:1992 Technical product documentation—Vocabulary—Part 1: Terms relating to technical 

drawings: general and types of drawings 

• ISO 10578:1992 Technical drawings—Tolerancing of orientation and location—Projected tolerance zone 

• ISO 10579:1993 Technical drawings—Dimensioning and tolerancing—Non-rigid parts 

• ISO 13567 is an international Computer-aided design (CAD) layer standard. 

• ISO 13715:2000 Technical drawings—Edges of undefined shape—Vocabulary and indications 

• ISO 15786:2008 Technical drawings—Simplified representation and dimensioning of holes 

TYPES OF LINES 

Lines is one important aspect of technical drawing.  Lines are always used to construct meaningful drawings. 

Various types of lines are used to construct drawing, each line used in some specific sense.  Lines are drawn 

following standard conventions mentioned in BIS (SP46:2003). A line may be curved, straight, continuous, 
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segmented. It may be drawn as thin or thick. A few basic types of lines widely used in drawings are shown in 

Table 1.   

Table 1. Types of letters used in engineering drawing. 

 

Line Strokes  

Line strokes refer to the directions of drawing straight and curved lines. The standards for lines is  given in  BIS 

: SP-46,  2003 Vertical and inclined lines are drawn from top to bottom, horizontal lines are drawn from left to 

right. Curved lines are drawn from left to right or top to bottom. The direction of strokes are illustrated in figure 

1. 
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Figure 1. The line strokes for drawing straight and curved lines. 

Conventions used in lines 

• International systems of units (SI) – which is based on the meter. 

• Millimeter (mm) - The common SI unit of measure on engineering drawing. 

• Individual identification of linear units is not required if all dimensions on a drawing are in the same unit 

(mm). 

• The drawing should contain a note: ALL DIMENSIONS ARE IN MM. (Bottom left corner outside the title 

box) 

Typical figures showing various lines used in the construction of engineering drawing is shown in figure 2.  

 

Figure 2  Typical figure showing various lines used engineering drawing 
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A typical use of various lines in an engineering drawing is shown in figure below: 

 

Dimensioning  

The size and other details of the object essential for its construction and function, using lines, numerals, symbols, 

notes, etc are required to be indicated in a drawing by proper dimensioning. These dimensions indicated should 

be those that are essential for the production, inspection and functioning of the object and should be mistaken as 

those that are required to make the drawing of an object.  The dimensions are written either above the dimension 

lines or inserted at the middle by breaking the dimension lines. 

Normally two types of dimensioning system exist. i.e. Aligned system and the unidirectional system.These are 

shown in figure 3. 

In the aligned system the dimensions are placed perpendicular to the dimension line in such a way that it may be 

read from bottom edge or right hand edge of the drawing sheet. The horizontal and inclined dimension can be 
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read from the bottom where as all the vertical dimensions can be read from the right hand side of the drawing 

sheet.  

In the unidirectional system, the dimensions are so oriented such that they can be read from the bottom of the 

drawing. 

 

Figure 3. The aligned system and unidirectional system of dimensioning. 

Rules to be followed for dimensioning. Refer figure 4. 

• Each feature is dimensioned and positioned only once. 

• Each feature is dimensioned and positioned where its shape shows. 

• Size dimensions – give the size of the component. 
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• Every solid has three dimensions, each of the geometric shapes making up the object must have its height, 

width, and depth indicated in the dimensioning. 

 

 Figure 4. typical dimension lines 

Dimensioning consists of the following: 

• A  thin, solid line that shows the extent and direction of a dimension.  Dimension lines are broken for insertion 

of the dimension numbers 

• Should be placed at least 10 mm away from the outline and all 

• other parallel dimensions should be at least 6 mm apart, or more, if space permits 

The important elements of dimensioning consists of extension lines, leader line, arrows and dimensions. 

Extension line  – a thin, solid line perpendicular to a dimension line, indicating which feature is associated with 

the dimension. There should be a visible gap of 1.5 mm between the feature’s corners and the end of the extension 

line.Figure 5 shows extension lines.  

Leader line - A thin, solid line used to indicate the feature with which a dimension, note, or symbol is 

associated.   Generally this is  a straight line drawn at an angle that is neither horizontal nor vertical.  Leader line 
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is terminated with an arrow touching the part or detail.  On the end opposite the arrow, the leader line will have a 

short, horizontal shoulder.  Text is extended from this shoulder such that the text height is centered  with the 

shoulder line 

 

Figure 5. showing extension lines 

Arrows –  3 mm wide and should be 1/3rd as wide as they are long - symbols placed at the end of dimension 

lines to  show the limits of the dimension.  Arrows are uniform in size and style, regardless of the size of the 

drawing.Various types of arrows used for dimensioning is shown in figure 6. 

 

Figure 6.Various types of arrows used for dimensioning 
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The specification of dimension lines are shown in figure 7. 

 

Figure 7 showing the specification of dimension lines. 

Dimensioning of angles: The normal convention for dimensioning of angles are illustrated in figure 8. 

 

Figure 8  conventions used for dimensioning angles. 
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Few examples during dimensioning of solids are shown below: 

• Prism –    This is the most common shape and requires three dimensions. Two dimensions shown on 

the  principal view and  the third dimension on the other view. 

 

• Cylinder – Cylinder is the second most common shape. It requires  two dimensions: diameter and length, 

both shown preferably on the rectangular view. 

 

• Cone – requires two dimensions – diameter of the base and altitude  on the same view and length. Both 

shown on the rectangular view is preferred. 
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• Right pyramids – requires three dimensions – dimensions  of the base and altitude. 

 

• Spheres – requires   only one dimension. i.e. diameter. However in case of extra features, those 

dimensions are required to be provided. 
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RULES OF DIMENSIONING 

1. Between any two extension lines, there must be one and only one dimension line bearing one dimension. 

2. As far as possible, all the dimensions should be placed outside the views. Inside dimensions are preferred 

only if they are clearer and more easily readable. 

3. All the dimensions on a drawing must be shown using either Aligned System or Unidirectional System. 

In no case should, the two systems be mixed on the same drawing. 

4. The same unit of length should be used for all the dimensions on a drawing. The unit should not be written 

after each dimension, but a note mentioning the unit should be placed below the drawing. 

5. Dimension lines should not cross each other. Dimension lines should also not cross any other lines of the 

object. 

6. All dimensions must be given. 
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7. Each dimension should be given only once. No dimension should be redundant. 

8. Do not use an outline or a centre line as a dimension line. A centre line may be extended to serve as an 

extension line. 

9. Avoid dimensioning hidden lines. 

10.  For dimensions in series, adopt any one of the following ways. 

i.  Chain dimensioning (Continuous dimensioning) All the dimensions are aligned in such a way that 

an arrowhead of one dimension touches tip-to-tip the arrowhead of the adjacent dimension. The 

overall dimension is placed outside the other smaller dimensions. 

ii.  Parallel dimensioning (Progressive dimensioning) All the dimensions are shown from a common 

reference line. Obviously, all these dimensions share a common extension line. This method is 

adopted when dimensions have to be established from a particular datum surface 

iii.  Combined dimensioning.  When both the methods, i.e., chain dimensioning and parallel 

dimensioning are used on the same drawing, the method of dimensioning is called combined 

dimensioning.  

Conventional representation of threaded parts  

The true projection of a threaded portion of a part consists of a series of helices and it takes considerable time to 

draw them. Hence it is the usual practice to follow some conventional methods to represent screw threads. Screw 

thread nomenclature figure below shows the true projection of a screw thread, whereas the conventional 

representation of external and internal threads as recommended by BIS is shown in Conventional representation 

of threads figure below. 

It may be noted from Conventional representation of threads figure below, that the crests of threads are indicated 

by a continuous thick line and the roots, by a continuous thin line. For hidden screw threads, the crests and roots 

are indicated by dotted lines. For threaded parts in section, hatching should be extended to the line defining the 

crest of the thread. In the view from side, the threaded roots are represented by a portion of a circle, drawn with 

a continuous thin line, of length approximately three-quarters of the circumference. 
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The limit of useful length of screw threads is represented by a continuous thick line or a dotted line, depending 

on its visibility. The length upto which the incomplete threads are formed beyond the useful limit, is known as a 

run-out. It is represented by two inclined lines. 

The simplified representation, though it saves time, is not an effective method to convey thread forms. The 

schematic representation, used for the purpose is shown in Schematic representation of threaded parts–V-threads 

figure below. In practice, the schematic representation is followed for only visible threads, i.e., for external 

threads and internal threads in section. From the below figure, it may be observed that the crest diameters, both 

in external and internal threads, are drawn by thick lines. Further, the crests are represented by thin lines, 

extending upto the major diameter and the roots by thick lines, extending upto the minor diameter, these lines 

being drawn inclined with a slope equal to half the pitch. 
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Conventional Representation of Springs 
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Conventional representation of gears 

Contours and Edges 

Represent the contours and the edges of each gear (see Figures 1,2 and 3), as if they were, - in an unsectioned 
view, a solid gear bounded by the tip surface; - in an axial section, a spur gear having two diametrically opposed 
teeth, represented unsectioned, even in the case of a gear that does not have spur teeth or that has an odd number 

of teeth. 

Pitch Surface 

Draw the pitch surface with a thin, long chain line, even in concealed portions and sectional views, and represent 
it, - in a projection normal to the axis, by its pitch circle (external pitch circle in the case of a bevel gear and the 

median pitch circle in the case of a worm wheel) (see Figures 1,2 and 3); - in a projection parallel to the axis, by 
its apparent contour, extending the line beyond the gear contour on each side (see Figures 1, 2 and 3). 
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Root surface 

As a general rule, do not represent the root surface except in sectional views. 

However, if it seems helpful to show it also on unsectioned views, always draw it, in this case, as a thin continuous 

line (see Figures 4, 5 and 6). 

 

Teeth 

Specify the teeth profile either by reference to a standard or by a drawing to a suitable scale. If it is essential to 

show one or two teeth on the drawing itself (either to define the ends of a toothed portion or rack, or in order to 

specify the position of the teeth in relation to a given axial plane), draw them as thick continuous lines (see Figures 
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5 and 6).It is necessary to indicate the direction of the teeth of a gear or rack on the view of the tooth surface in a 

projection parallel to the gear axes, three thin continuous lines of the corresponding form and direction should be 

shown (see Table and Figure 7). 
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UNIT I – Multiple Choice Questions and Answers 

S

. 

N

o 

Question Option a Option b Option c Option d 

1 

The straight lines which are drawn from 

various points on the contour of an 

object to meet a plane are called as 

_________ 

connecting 

lines 
projectors 

perpendicular 

lines 
hidden lines 

2 

In orthographic projection an object is 

represented by two or three views on 

different planes which 

_________________ 

gives views 

from different 

angles from 

different 

directions 

are mutually 

perpendicular 

projection 

planes 

are parallel 

along one 

direction but at 

different cross-

section 

are obtained by 

taking prints 

from 2 or 3 

sides of object 

3 
The Top view of an object is shown on 

which plane? 
Profile plane Vertical plane 

Horizontal 

plane 
Parallel plane 

4 
A double –threaded screw has pitch of 
screw 2 mm. How much the screw 

advances if it is made 3 revolutions? 

5 6 12 10 

5 

When the projectors are parallel to each 

other and also perpendicular to the 
plane, the projection is called 

___________________________ 

perspective 
projection 

oblique 
projection 

isometric 
projection 

orthographic 
projection 

6 

To represent the object on paper by 
orthographic projection the horizontal 

plane (H.P) should be placed in which 

way? 

The H.P is 

turned in 
clockwise 

direction up to 

90 degrees 

The H.P is 

turned in anti-
clockwise 

direction up to 

90 degrees 

H.P plane is 

placed to left 
side of vertical 

plane parallel to 

it 

H.P plane is 

placed to right 
side of vertical 

plane parallel to 

it 

7 
The side view of an object is shown on 
which plane? 

Profile plane Vertical plane 
Horizontal 
plane 

Parallel plane 

8 

A triple –threaded screw is made 4 

revolutions. What is the pitch of screw if 

the screw advances to       6 cm? 

24 mm 5 mm 1 cm 5 cm 

9 
In the Oblique projection an object is 

represented by how many views? 
One view Two views Three views Four views 

1

0 

The hidden parts inside or back side of 

object while represented in orthographic 

projection are represented by which 

line? 

Continuous 

thick line 

Continuous thin 

line 

Dashed thin 

line 
Long-break line 

1

1 

For a Double-threaded screw, Pitch of 

the helix = lead = ______ the pitch of 

the screw. 

four times thrice twice one time 

1
2 

A double–threaded screw is made _____ 
revolutions. The pitch of screw is 6 mm 

and the screw advanced to 6 cm 

6 5 7 4 
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1

3 

The object we see in our surrounding 

usually without drawing came under 

which projection? 

Perspective 

projection 

Oblique 

projection 

Isometric 

projection 

Orthographic 

projection 

1

4 

What is additional 3rd view on 

orthographic projection in general for 

simple objects? 

Front view Top view Side view 

View at 45 

degrees 

perpendicular to 

horizontal plane 

1

5 

When a double –threaded screw is made 

to turn 120 degrees about axis. How 

much the screw advances through axis? 

1⁄3 of pitch of 

helix 

1⁄3 of pitch of 

screw 

1⁄4 of pitch of 

helix 

The 

advancement is 

equal to pitch of 

helix 

1

6 

A multiple-threaded screw has pitch of 

screw 4mm and if the screw is made to 5 

revolutions the screw will advances to 

40 mm. What type of screw is it? 

Single-

threaded screw 

Double 

threaded screw 

Triple-threaded 

screw 

Four –threaded 

screw 

1

7 

In orthographic projection each 

projection view represents how many 

dimensions of an object? 

1 2 3 0 

1

8 

The front view of an object is shown on 

which plane? 
Profile plane Vertical plane 

Horizontal 

plane 
Parallel plane 

1
9 

A triple-threaded screw advances 

________ times of its pitch of screw for 
one complete rotation 

6 2 3 4 

2

0 

For a triple threaded screw the pitch of 

screw is 5 mm. The lead (pitch of helix) 

is______ 

15 8 10 30 
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UNIT II 

DIMENSIONAL AND FORM TOLERANCES 

Limits and fits IT system of tolerances, deviation of fit - geometric tolerance-tolerancing of form, orientation, 

location and runout - datums and Datum systems-Dimensioning and tolerancing of profiles 

1.1 Limits Fits and Tolerance 

Two extreme permissible sizes of a part between which the actual size is contained are called limits. The 

relationship existing between two parts which are to be assembled with respect to the difference on their sizes 

before assembly is called a fit. Tolerance is defined as the total permissible variation of a size. It is the difference 

between maximum limit and minimum limit of size. 

1.2 Fits 

When two parts are to be assembled the relation resulting from the difference between their sizes before assembly 

is called a fit. The fit signifies the range of tightness or looseness which may result from the application of a 

specific combination of allowances and tolerances in the design of mating parts. 

1.2.1 Types of Fits 

The three types of fits are shown in Fig. 1.1 The disposition of tolerance zones for the three classes of fit are 

shown in Fig. 1.2. 

 

Fig. 1.1 Types of fits 
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Fig. 1.2 Disposition of tolerance zones for the three classes of fit 

There are three general types of fit between the mating parts 

1. Clearance fit: A clearance fit is one having limits of size so prescribed that a clearance always results when 

mating parts are assembled. 

2. Interference fit: An interference fit is one having limits of size so prescribed that an interference always results 

when mating parts are assembled. 

3. Transition fit: A transition fit is one having limits of size so prescribed that either a clearance or interference 

may always result when mating parts are assembled. 

1.3 Terminology 

The terminology used in fits and tolerances is shown in Fig. 1.3. The important terms are  
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Fig. 1.3 Terminology for fits and tolerances  

Basic size:  It is the exact theoretical size arrived at by design. It is also called nominal size. 

Actual size: The size of a part as may be found by measurement. 

Maximum limit of size: The greater of the two limits of size. 

Minimum limit of size: The smaller of the two limits of size. 

Allowance: It is an intentional difference between maximum material limits of mating parts. It is a minimum 

clearance or maximum interference between mating parts. 

Deviation: The algebraic difference between a size (actual, maximum, etc.) and the corresponding basic size.  

Actual deviation: The algebraic difference between the actual size and the corresponding basic size. 

Upper deviation: The algebraic difference between the maximum limit of size and the corresponding basic size.  

Upper deviation of hole = ES (& art Superior) 

Upper deviation of shaft es 

Lower deviation: The algebraic difference between the minimum limit of size and the corresponding basic size.  

Lower deviation of hole = El (Ecart Inferior) 

Lower deviation of shaft = ei 

Upper deviation Lower deviation + Tolerance 

Zero line: It is the line of zero deviation and represents the basic size. 

Tolerance zone: It is the zone bounded by the two limits of size of the parts and defined by its magnitude, i.e. 

tolerance and by its position in relation to the zero line. 

Fundamental deviation: That one of the two deviations which is conveniently chosen to define the position of 

the tolerance zone in relation to zero line, as shown in fig. 1.4. 
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Fig. 1.4 Disposition of fundamental deviation and tolerance zone with respect to the zero line  

Basic shaft:  A shaft whose upper deviation is zero. 

Basic hole: A hole whose, lower deviation of zero. 

Clearance: It is the positive difference between the hole size and the shaft size. 

Maximum clearance: The positive difference between the maximum size of a hole and the minimum size of a 

shaft. 

Minimum clearance: The positive difference between the minimum size of a hole and the maximum size of a 

shaft. 

1.4 Standard Tolerances  

There are 18 standard grades of tolerances as specified by BIS with designations ITOI, ITO and IT to IT 16.  

 

The standard tolerances for the various grades are given in Table 1.1 and tolerance grades for various 

manufacturing processes in Table 1.2 

Table 1.1 Standard tolerances. 

 

 Table 1.2 Tolerance grade in various manufacturing processes.  
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1.5 Hole Basis and Shaft Basis for Fits  

1. Hole basis system: In this system, the different clearances and interferences are obtained in associating various 

shafts with a single hole, whose lower deviation is zero. 

2. Shaft basis system:  In this system, the different clearances and interferences are obtained in associating 

various holes with a single shaft, whose upper deviation is zero. 

1.6 Selection of Fits  

Hole basis system is the most commonly used system because due to the fixed character of hole production tools, 

it is difficult to produce holes with odd sizes. Commonly used types of fits are given in Table 1.3. Shafts ‘a’ to 

‘h’ produce clearance fit, ‘j’ to ‘n’ transition fit, and ‘p’ onwards interference fit with hole.  
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Table 1.3 commonly used fits  
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1.7 Dimensioning of Tolerances -Rules 

1. The upper deviation should be written above the lower deviation value irrespective of whether it is a shaft or a 

hole (Fig. 1.5 (a)). 

2. Both deviations are expressed to the same number of decimal places, except in the cases where the deviation 

in one direction is nil (Fig. 1.5 (b)). 

3. Tolerances should be applied either to individual dimensions or by a general note, assigning uniform or graded 

tolerances (Fig. 1.5 (c)). 

4. The use of general tolerance not greatly simplifies the drawing and saves much labour in its preparation. On 

the drawing, the limits on a dimension can be specified in two ways, i.e. (i) unilateral, and (n) bilateral. In 

unilateral tolerance system, the variation in size is permitted in one direction 

1.8 Limit Gauges  

Two sets of limit gauges are necessary for checking the size of various parts. There are two gauges: Go limit 

gauge, and Not Go limit gauge. 

1. Go Limit: The Go limit applied to that of the two limits of size corresponds to the maximum material condition, 

i.e. (1) an upper limit of a shaft, and (ii) the lower limit of a hole. This is checked by the Go gauge. 

2. Not Go Limit: The Not Go limit applied to that of the two limits of size corresponds to the minimum material 

condition, i.e. (1) lower limit of a shaft, and (ii) the upper limit of a hole. This is checked by the Not Go gauge. 

Geometrical Tolerancing 

Geometric Tolerancing is the art of applying GD&T. Geometric Tolerancing differs from GD&T which is a 

mechanical engineering language, GD&T, or Geometric Dimensioning and Tolerancing, represents a way to 

define the size, location, orientation, and form of a part feature. The definition includes a symbol to communicate 

design intent, a tolerance that specifies the permissible variation, and coordinate system, i.e. datum reference 

frame, for inspection and manufacturing purposes. Using GD&T, either manually or with GD&T software, the 

design engineer can precise communicate a great deal of information that is useful throughout the product 

development process. An example GD&T callout is shown below. 

 

https://www.sigmetrix.com/wp-content/uploads/2012/12/GDT-BASICS2.jpg
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Geometric tolerancing is governed by two standards.  One standard is ASME Y14.5 and the other is an 

international standard, ISO 1101:2004.  While both standards have a great deal in common, some differences 

exist and should be understood when applying to drawings to ensure accuracy in communicating design intent. 

Using geometric tolerancing imparts a well defined control for the variation of a part feature .   Functional features 

of a part, those features that are used for assembly, manufacturing, or product function, are critical to the quality 

of an assembly.  When a functional feature on one part varies, the corresponding mating parts must also 

vary.  Mating conditions between parts dictate how the variation will propagate through the assembly. This 

variation is propagated through the assembly. 

For example, in this case the surface deformation causes an orientation error on the mating part.  The tolerance 

applied to a feature of size controls bending, twisting, or warping of the plate, as shown in the figure below. 

 

 Too much variation at a critical feature location can cause problems when assembling the parts or can cause the 

assembly not to perform as intended. This will result in scrap, rework, field failures, loss of productivity, and 

warranty and liability costs. Therefore, it is critical that tolerance analysis, or assembly variation analysis, be 

conducted as a routine part of the product development process. 

To conduct a tolerance analysis that includes geometric tolerancing, the GD&T callout must be defined in terms 

of the implied translational and/or rotational variation. In the example above, the tolerance assigned to the 

rotational variable, (θ), of the green block could be expressed by the following expression: 

 

Where –  

BW = the tolerance bandwidth 

L = the length of contact of mating parts 

https://www.sigmetrix.com/wp-content/uploads/2012/12/GEOMETRIC-TOLERANCING1.jpg
https://www.sigmetrix.com/wp-content/uploads/2012/12/GEOMETRIC-TOLERANCING2.jpg
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By mathematically quantifying variation and understanding how part features cause shifting in assemblies, it is 

possible to perform not only one-dimensional (1D) tolerance stack-ups, but also two-dimensional (2D) and three-

dimensional (3D) statistical tolerance analyses. And, through direct integration with the CAD model, the process 

of creating tolerance stack-ups has never been easier. 

Straightness applied to the surface of a diameter: The straightness of the feature must be within .003 

tolerance zone. 

 

Straightness of an Axis at MMC: The derived median line straightness of the feature must be within a 

diametric zone of .030 at MMC. 
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Features that Require Datum Reference  
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Datum 

Datums are features (points, axis, and planes) on the object that are used as reference surfaces from which other 

measurements are made. Used in designing, tooling, manufacturing, inspecting, and assembling components and 

sub-assemblies. As you know, not every GD&T feature requires a datum, i.e., Flat 

 

Features are identified with respect to a datum.  

• Always start with the letter A 

• Do not use letters I, O, or Q 
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• May use double letters AA, BB, etc. 

• This information is located in the  feature control frame.  

 

• Datums on a drawing of a part are represented using the symbol shown below. 

 

The datum feature symbol identifies a surface or feature of size as a datum. 

 

Datums are generally placed on a feature, a centerline, or a plane depending on how dimensions need to be 

referenced. 
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Feature sizes, such as holes 

 

Sometimes a feature has a GD&T and is also a datum 
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Datums must be perpendicular to each other 

Primary 

 

Secondary 

 

 



COMPUTER AIDED DRAFTING AND COST ESTIMATION  
UNIT II 

KARPAGAM ACADEMY OF HIGHER EDUCATION  
 

Tertiary Datum 

 

A primary datum is selected to provide functional relationships, accessibility, and repeatability.  

• Functional Relationships 

o A standardization of size is desired in the manufacturing of a part.   

o Consideration of how parts are orientated to each other is very important.  

o For example, legos are made in a standard size in order to lock into place. A primary datum is 

chosen to reference the location of the mating features. 

o Accessibility  

o Does anything, such as, shafts, get in the way? 

• Repeatability  

o For example, castings, sheet metal, etc. 

o The primary datum chosen must insure precise measurements. The surface established must 

produce consistent 

o Measurements when producing many identical parts to meet requirements specified.  

• Restricts 6 degrees of freedom 
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Secondary & Tertiary  Datums 

• All dimension may not be capable to reference from the primary datum to ensure functional relationships , 

accessibility, and repeatability. 

o Secondary Datum 

▪ Secondary datums are produced perpendicular to the primary datum so measurements can be 

referenced from them.  

o Tertiary Datum 

▪ This datum is always perpendicular to both the primary and secondary datums ensuring a fixed 

position from three related parts. 
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Restricts 10 degrees of freedom 
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Restricts 12 degrees of freedom 
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Orientation Tolerances 

 

• Controls the orientation of individual features 

• Datums are required 

• Shape of tolerance zone: 2 parallel lines, 2 parallel planes, and cylindrical 
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UNIT – III Multiple Choice Questions and Answers 

S

. 

N

o 

Question 
Opti

on a 

Opti

on b 

Opti

on c 

Opti

on d 

Ans

wer 

1 
Circularity applied for ___________plane of a 
diametrical cross section. 

single double whole 
All of 
these 

single 

2 
___________ fit may result either in clearance or 
interference condition? 

Cleara
nce fit 

Transit
ion fit 

Interfer
ence fit 

All of 
these 

Transit
ion fit 

3 
______________ is a dimensioning system where a part 
feature is located (or define by means of a rectangular 
dimension with the given tolerance. 

Geome
tric 

Tolera
nce 

Coordi
nate 

Tolera
nce 

Produc
tion 

Tolera
nce 

All of 

these 

Coordi
nate 

Tolera
nce 

4 
The cylindricity tolerance zone is the annular space 
between two coaxial cylinders and its value is the 
_____________distance between them. 

angula

r 

shortes

t 
radial 

none 
of 
these 

radial 

5 
Cylindricity applied for __________ surface of 

cylindrical objects. 
single double whole 

All of 

these 
whole 

6 
The limits of size are so specified that a clearance or 
surface contact may result when mating parts are 
assembled? 

Cleara
nce fit 

Transit
ion fit 

Interfer
ence fit 

Line fit Line fit 

7 
____________ is the shortest distance between two 
points whose tolerance value is the specified distance 
between two parallel straight lines. 

Straigh

tness 

Flatnes

s 

Profile 
of a 
Line 

Profile 
of a 

Surfac
e 

Straigh

tness 

8 
_______________ is the relationship between two 
cylinders, which have the same axis or common centre 

Conce
ntricity 

Flatnes
s 

Circula
rity 

Cylind
ricity 

Concen
tricity 

9 What are the different types of Fits? 
Cleara
nce fit 

Transit
ion fit 

Interfer
ence fit 

All of 
these 

All of 
these 

10 
In an interference fit the allowance is 
always___________? 

positiv
e 

negativ
e 

none of 

the 
above 

All of 
these 

negativ
e 

11 

_____________ tolerance controls the deviation of the 

surface from the true plane and is the space between the 
two parallel planes. 

Straigh
tness 

Flatnes
s 

Profile 

of a 
Line 

Profile 
of a 
Surfac

e 

Flatnes
s 

12 
Concentricity tolerance is the deviation of the axis from 
the _________ position. 

TRUE 
deviate
d 

commo
n 

All of 
these 

TRUE 
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13 
When the internal member is larger than the external 
member in case of hole and shaft system then there is 

always a _________? 

Cleara
nce fit 

Transit
ion fit 

Interfer
ence fit 

All of 
these 

Cleara
nce fit 

14 
____________ diameter of hole is taken as the basic 
size in case of basic hole system? 

Maxim
um 

Minim
um 

Maxim
um 
Allowa
nce 

Minim
um 
Allowa
nce 

Minim
um 

15 

_______________ is the condition where the feature is 

a continuous curved surface, any point on the surface is 
at a constant distance from the centre or axis. 

Straigh
tness 

Flatnes
s 

Circula
rity 

Cylind
ricity 

Circula
rity 

16 
_______________ is the condition where a line, plane 
or surface lies at 90 degrees to another 

Straigh
tness 

Datum 
Flatnes
s 

Square
ness 

Square
ness 

17 
_____________ is an internal member fits in an 
external member? 

Cleara
nce fit 

Transit
ion fit 

Interfer
ence fit 

All of 
these 

Cleara
nce fit 

18 
_____________ diameter of shaft is taken as the basic 
size in case of basic shaft system? 

Maxim
um 

Minim
um 

Maxim

um 
Allowa
nce 

Minim

um 
Allowa
nce 

Maxim
um 

19 
_____________ is a combination of parallelism, 
straightness and roundness, applied to the surface of a 

cylinder 

Straigh
tness 

Flatnes
s 

Circula
rity 

Cylind
ricity 

Cylindr
icity 

20 
________________ is the space between the two 
parallel lines or surfaces. 

Straigh
tness 

Datum 
Flatnes
s 

Square
ness 

Square
ness 
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UNIT III 

MANUFACTURING DRAWINGS 

Surface texture indication on drawing - welds symbolic representation of drawings. Given a sub-

assembly/assembly to prepare manufacturing drawings of components, Sample exercises on CAD- preparation 

of manufacturing Drawings. 

Indication of Surface Roughness 

The roughness values Ra (urn) are given in Table 1.4 

Table 1.4 Surface roughness values, Ra (a m) 

 

The value defining the roughness value Ra in micron and roughness grade symbols are given on production 

drawings as shown in Fig. 1.9. 

 

 Fig. 1.9 Indication of surface roughness in micrometers or roughness grade symbols  

When it is necessary to specify the maximum and minimum limits of the surface roughness, both the values or 

grades should be given as shown in Fig. .10. 
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 Fig. 1.10 Invocation of the maximum and minimum limits of surface roughness.  

 2. If it is necessary to indicate the sampling length, it is shown adjacent to the symbol (Fig. 1.11 (a)) 

 3. If it is necessary to control direction of lay or the direction of the predominant surface patterns, it is indicated 

by a corresponding symbol added to the surface roughness symbol (Fig. 1.11 (b)) 

 

Fig. 1.11 

4. Whenever, it necessary to specify the value of machining allowance, it is indicated in the left of the symbol 

(Fig. 1.11 (c)). This value is generally expressed in millimetres. 

Thus, combining the above points, we can establish that the specification of surface 

Roughness should be placed relative to the symbol as shown in Fig. 1.11 (d) 

 Where ,           a = Roughness value Ra in micrometers or Roughness grade symbol NI to N12 

b = Production method, treatment or coating to be used 
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c = Sampling length 

d = Direction of lay 

e = Manufacturing allowance - 

f = Other roughness value in bracket 

 

Fig. 1.12 Use of notes with surface texture symbol 

5. If it is necessary to define surface roughness both before and after treatment should be explained in a suitable 

note or in accordance with Fig. 1.12. 

Standards  

The British Standard for weld symbols is BS EN 22553.    When identification of the weld process is required as 

part of the weld symbol the relevant weld process code is listed in BS EN ISO 4063. 

Basic Weld Symbol 

The weld symbol always includes 

1. An arrow line 
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2. A reference line 

3. A dashed line 

4. A symbol 

 

Note: Weld symbols on the full reference line relates to welds on the near side of the plate being welded.    Weld 

symbols on the dashed line relates to weld on the far side of the plate.   If the welds are symmetrical on both sides 

of the plate the dashed line is omitted. If the dashed line is above the full line then the symbol for the nearside 

weld is drawn below the reference line and the symbol for the farside weld is above the dashed line.  For example 

see sketch below Supplemetary symbols below. 

More Detailed Symbolic Representation of Weld 

 

Welding.....Weld process numbers. 

http://www.roymech.co.uk/Useful_Tables/Manufacturing/Welding.html#Process_numbers
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Table of Weld Symbols  

 

SupplementarySymbols  

The weld symbols below are used in addition to the primary weld symbols as shown above.    They are not used 

on their own. 

 

Below is an example of the application of one of these symbol illustrating the identification of the location of the 

weld relative to the symbol. 
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Complementary Indication 

 

Dimensioning Welds  
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Producing Drawing 

A component or part drawing is termed as a production drawing, if it facilities its manufacture. It is an authorized 

document to produce the component in the shop floor. It furnishes all dimensions, limits and special finishing 

processes such as heat treatment, grinding, etc., in addition to the material used. It should also mention the number 

of parts that are required for making of the assembled unit, of which the part is a member.  

Production drawing of a component should also indicate the sub or main assembly where it will be assembled. It 

is necessary to prepare the production drawing of each component on a separate sheet, since a craftsman will 

ordinarily make one component at a time. However, in some cases, the drawings of related components may also 

appear on the same sheet. Figure 1.2 shows the production drawing of a jig bush. 

Need for a production drawing 

 The graphic representation of a product, starts at the transformation stage of ideas into a drawing by a design 

engineer. A production drawing is a complete working drawing, representing all the details of the product, 

regarding size, shape, material, process, tools and equipment. The craftsman is completely guided by the 

production drawing, during the manufacture of the product. Hence, any mistake in a production drawing will 

result in loss of time, money and decreased productivity. Further, it is a legal document while going for 

subcontracting of works. Hence, a production drawing should be prepared without any scope for more than one 

interpretation. 

The design engineer uses orthographic or pictorial views to record his ideas, free hand. These are called working 

sketches. These sketches are used for both the component and assembly drawings. The working drawings are sent 

to the shop, in the form of blue prints, ammonia prints or other similar forms of reproduction. Therefore, the 

drawings must be made as tracings. 

Elements of production drawings 

The basic elements of production drawings include 

• Size and shape of component 

• Format of drawing sheet 

• Process sheet 

• Projection method 

• Limits, fits, and tolerances of size, form, and position 

• Production method 

• Indication of surface roughness and other heat treatments 

• Material specification and Shape such as Castings, Forgings, Plates, Rounds, etc. 

• Conventions used to represent certain machine components 
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• Inspection and Testing Methods 

• Specification of Standard Components 

Basic principles of dimensioning in production drawings 

The basic principles of dimensioning in production drawings include the following: 

• The drawing module should dimension each feature only once. 

• The drawing should show no more dimensions than necessary. 

• Place dimensions outside the drawing view as far as possible. 

• Represent dimensions by visible outlines rather than by hidden lines. 

• Avoid dimensioning the center line, except when it passes through the center hole. 

• Avoid intersecting projection or dimension lines. 

• If the space for dimensioning is insufficient, you may reverse arrow heads and replace adjacent arrow heads 

with dots. 

Principles of production drawings 

Production drawings are to be prepared on standard size drawing sheets and or prints. The correct size of sheet 

and size of object can be visualized not only from the views graphic views of but also from the various types of 

lines used, dimensions, notes, scales, etc. which enable everyone concerned - so long as they are fully conversant 

with the conventions used - to have a clear and unambiguous understanding of tasks, products and process. The 

ISO 128 international standards describe drawing conventions is some detail, including views, lines, cuts and 

sections but these are not in universal use (in India these standards are set by the Bureau of Indian Standards). 

Drawing sheets 

In production drawing standard size sheets are generally used to save paper and facilitate convenient storage of 

drawings. In specifications of sheets their size, the size of the title block and its position, the thickness of borders 

and frames etc., must be considered. 

Sheet size 

The basic principles to be followed in the sizes of drawing sheets are: 
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X:Y=1:1.414 

X:Y=1, where X and Y are the sheet width and length. 

For the reference size (A4), with a surface area of 1 sq meter, X=210mm and Y=297mm. 

Title block 

The title block, containing the identification of the drawing, should lie within the drawing space at the bottom 

right hand corner. The direction of viewing of the title block should correspond in general with that of the drawing. 

The block can have a maximum length of 180 mm. 

Drawing Sheet Sizes 

Drawing paper and cloth are available in rolls of various widths and in standard trimmed sizes. Most of the 

draughting rooms use standard sheets, printed with border and title block. There are five standard sizes for 

drawing sheets (First choice), specified by Bureau of Indian Standards (BIS) SP: 46-1988, as given below. The 

standard sizes help save paper and are also convenient for storing. 

 

Drawing sheets may be used with their longer sides positioned horizontally or vertically. The original drawing 

should be made on the smallest sheet, permitting the necessary clarity and resolution. 

Drawing sheet layout 
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The layout of a drawing sheet should, by the clarity and neatness of its appearance, facilities the reading of the 

drawing. It should also facilitate essential references to be located easily. Borders, enclosed by the edges of the 

trimmed sheet and the frame, limiting the drawing space shall be provided with all the sheet sizes. It is 

recommended that these borders have a minimum width of 20 mm for the sizes A0 and A1 and a minimum width 

of 10 mm for other sizes. A file margin for taking perforations may be provided on the edges, far left of the title 

block. It should have a minimum width of 20 mm. 

Four centering marks shall be provided in order to facilitate positioning of the drawing, when reproduced or 

microfilmed. Two orientation marks may be provided to indicate the orientation of the drawing sheet on the 

drawing board. It is recommended to provide on all drawings, a figureless metric reference graduation, with 

minimum length of 100 mm and divided into 10 equal parts. The metric reference graduation shall preferably be 

disposed symmetrically about the centring mark, near the frame in the border, with a minimum width of 5 mm. 

The provision of the grid reference system (zoning) is recommended for all sizes, in order to permit easy location 

on the drawing, of details, additions, modifications, etc. The number of divisions should be even and be chosen 

in relation to the complexity of the drawing. However, the length of any side of the rectangle shall be from 25 to 

75 mm. The rectangles of the grid should be referenced by means of capital letters along one edge and numerals 

along the other. 

The numbering direction may start at the sheet corner, opposite to the title block and be repeated on the opposite  

sides. The trimming marks may be provided in the borders, at the four comers of the sheet in order to facilitate 

trimming. These marks may be in the form of right angled isosceles triangles. 

The pre-printed drawing sheets when used, should include the following features: 

1. Title block, 

2. Frame for limiting the drawing space, 

3. Centring marks, and 

4. Optional features: 

i) metric reference graduation, ii) grid reference system, and iii) trimming marks. 

Fig. 2 represents a typical layout of a drawing sheet 
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Title block 

The drawing sheet layout must also provide a title block, which should be located at the bottom right hand corner 

of the sheet; both for sheets positioned horizontally or vertically, with a maximum length of 170 mm. This should 

provide the following basic information 

1. Title of the drawing, 

2. Sheet number, 

3. Scale (s), 

4. Symbol, denoting the method of projection, 

5. Name of the firm, and 

6. Initials of the staff designed, drawn, checked and approved. 

The direction of viewing the title block should correspond in general, with that of the drawing. A typical layout 

of the title  block is shown in Fig. 3. However, the heading inside the title block may be arranged as per the 

convenience, within the overall size specified. 

A production drawing may include the following additional information, located either in the drawing sheet or in 

the title block: 

1. Job order number, 
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2. Surface treatment, roughness, etc., 

3. Key to machining and other symbols, 

4. A general note on tolerance on dimensions, not individually toleranced, 

5. Reference to tools, gauges, jigs and fixtures, 

6. Parts list, and 

7. Alternations and revisions 
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UNIT – III Multiple Choice Questions and Answers 

S

. 

N

o 

Question 
Opti

on a 

Opti

on b 

Opti

on c 

Opti

on d 

Ans

wer 

1 
_______________ is the condition where two lines or 
surfaces are separated by a uniform distance. 

 
Straigh
tness 

 
Parall
elism 

 
Flatnes
s 

 
Square
ness 

 
Parall
elism 

2 

Each dimension shall have a ____________ except those 

dimensions specifically identified as reference, maximum, 
minimum, or stock. 

 

toleran
ce 

 

accura
cy 

 error 

 

precisi
on 

 

tolera
nce 

3 
Welding drawings are a special type, of this kind of 
drawing 

 
Symbo
l 

 
Perspe
ctive 

 
Assem
bly 

 
Isomet
ric 

 
Asse
mbly 

4 
Which of the following is one of the basic types of welded 
joints? 

 T-
joint 

 Rear 
joint 

 Angle 
joint 

 

Groov
e joint 

 T-
joint 

5 
___________________ tolerances control the parallelism 
between the two lines or surfaces and the tolerance zone is 
the distance between them. 

 
Straigh
tness 

 
Parall
elism 

 
Flatnes
s 

 
Square
ness 

 
Parall
elism 

6 
Features toleranced with GD&T reflect the 

______________between mating parts. 

 Actual 
relatio
nship 

 
Comp
arison 

 
Actual 

dimens
ion 

 
Pentag
on 

 

Actua
l 
relatio
nship 

7 This symbol indicates a surface to be built up 
 
Groove 

weld 

 
Surfac

e weld 

 
Corner 

joint 

 Lap 
joint 

 

Surfac
e 
weld 

8 
These weld symbols have no arrow-side or other-side 
significance 

 
Project

ion or 
seam 
weld 

 Back 
or 
backin

g weld 

 
Surfac

e or 
groove 
weld 

 Flash 
and 
upset 

weld 

 Flash 
and 
upset 

weld 

9 
________________ defines the position between two lines 
or surfaces which neither are nor parallel or perpendicular 

to each other. 

 
Straigh

tness 

 
Parall

elism 

 
Flatnes

s 

 
Angul

arity 

 
Angul

arity 
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1
0 

Plus or minus tolerancing generates a _________ -shaped 
tolerance zone. 

 square 

 

rectan
gle 

 circle 

 co-
ordinat

e 
dimens
ions 

 

rectan
gle 

1

1 
A projection weld is a type of 

 
Resista

nce 
weld 

 Arc 

weld 

 Gas 

weld 

 Fillet 

weld 

 
Resist

ance 
weld 

1
2 

A back or backing weld is a type of 
 
Groove 
weld 

 
Resist
ance 

weld 

 Arc 
and 
gas 

weld 

 Upset 
weld 

 Arc 
and 
gas 

weld 

1

3 

_________________ tolerance controls the position 

between a feature and a datum or from another feature.. 
 Form 

 
Orient
ation 

 
Positio
n 

 

Datum 

 
Positi
on 

1
4 

What are the grades of hole used for the manufacturing 
process “BORING & REAMING?” 

 H6  H7  H8   H9  H9 

1
5 

The basic element of the welding symbol is the 
 Bent 
arrow 

 

Shoul
der 

 Note  Upset 
 Bent 
arrow 

1
6 

This type of weld has equal legs 
 
Surfac
e weld 

 
Groov
e weld 

 Fillet 
weld 

 Butt 
weld 

 
Groov
e wel

d 

1

7 

________________is the feature where a feature is divided 

into identical parts by means of a line or plane. 

 
Straigh
tness 

 
Parall
elism  

 
Flatnes
s 

 
Symm
etry 

 
Symm
etry 

1

8 

In the former, one measurement is taken during one 
revolution while in the later the measuring instrument is 

moved along the component during several revolutions is 
called______________ ? 

 
Circula

r run 
out 

 Total 
run 
out 

 
Flatnes
s 

 
Angul
arity 

 Total 
run 
out 

1
9 

When a surface is required to be built up with multiple 
weld passes this is known as 

 
Multipl
e 

weldin
g 

 
Groov

e weld 

 Seam 
weldin

g 

 
Surfac
e 

weldin
g 

 
Surfac
e 

weldi
ng 

2
0 

This type of weld is used and understood to fill the depth 
of a hole unless its depth is indicated 

 Plug  Slot  Seam  Bend  Plug 
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UNIT IV 

RE-DIMENSIONING AND TOLERANCE CHARTING 

Introduction to re-dimensioning to suit manufacturing requirements-manufacturing datum-functional datum. 

Introduction to tolerance charting 

Separate part 
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UNIT – IV Multiple Choice Questions and Answers 

S. 
No 

Question Option a Option b Option c Option d Answer 

1 
What is meant 
by roughness? 

 Minute 

succession 
of hills of 
different 
height 

 Minute 
succession 
of valleys 

and hills of 
different 
height and 
varied 
spacing 

 Minute 
succession 

of valleys 
and hills of 
same height 
and same 
gap 

 Minute 

succession 
of valleys 
of different 
depth 

 Minute 
succession 
of valleys 

and hills of 
different 
height and 
varied 
spacing 

2 

Surfaces 
produced by 
straight and 
cylindrical 
grinding tools 

tend to create 
which type of 
roughness? 

 Regularly 
spaced but 
directional 

roughness 

 Regularly 
spaced but 
non 

directional 
roughness 

 Irregularly 
spaced but 
directional 

roughness 

 Irregularly 
spaced but 
non 

directional 
roughness 

 Irregularly 
spaced but 
directional 

roughness 

3 

In tolerance 
charting 
technique, the 
arrow 
denotes_____
__ 

 surface to 
be machined 

 surface to 
be measured 

 un-
machined 
surface 

 none of the 
above 

 surface to 
be machined 

4 
Data’s needed 
for tolerance 

charting 

  Process 
capability of 

processes 

  Stock 
requirement
s of each 

machining 
process 

  Stage 
drawing 

  All of 
these 

  All of these 

5 

Which of the 
following is 
necessary for 
the complete 
study of 

 
Measuremen
t of all the 
components 
of elements 

 Analysis of 
all the 
component 
element 

 Assessment 
of the 
effects of 
combined 
texture 

 
Measureme
nt and 
analysis of 
all the 
components 

 
Measuremen
t and 
analysis of 
all the 
components 
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surface 
roughness? 

and 
assessment 
of 

combined 
texture 

and 
assessment 
of combined 

texture 

6 

Which of the 
following is 
true for 
measurement 
of surface 

roughness? 

 3 
dimensional 
geometry 
can be easily 
measured 

 Direction of 
measuremen
t is 
perpendicula
r to the lay 

 Direction of 
measuremen
t is parallel 
to the lay 

 Direction 
of 
measureme
nt is 
parallel to 
the 
direction of 
the 

predominan
t surface 
marking 

 Direction of 
measuremen
t is 
perpendicula
r to the lay 

7 

In tolerance 
charting 
technique, the 
dot 
shows______
_ 

 surface to 
be machined 

 surface to 
be measured 

 un-
machined 
surface 

 none of the 
above 

 surface to 
be measured 

8 

In tolerance 
charting 
machine to 

dimension 
indicates 

 Indirectly 
achieved 

dimensions 

 Directly 
achieved 

dimensions 

 Raw 
material 

dimension 

 Finished 
part 

dimension 

 Directly 
achieved 

dimensions 

9 

How much a 
stylus 
instrument can 
be magnified 
to plot or find 
minute 
irregularities? 

 50 times  500 times  5000 times 
 50,000 
times 

 50,000 
times 

10 
Which of the 
following is 
true about 

 It is a 
mechanical 
instrument 

 It is an 
electrical 
instrument 

 It is a 
mechanical 
cum optical 

instrument 

 It is an 
optical 
instrument 

 It is a 
mechanical 
cum optical 

instrument 
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Tomlinson 
surface meter? 

11 

In tolerance 
charting 
technique,the 

column line 
no. indicates   

 To refer 

previous line 

 To refer 

next line 

 To refer 
dimensions 

involved 

 None of 

the above 

 To refer 

previous line 

12 

In tolerance 
charting 
balance  
dimension 
indicates 

 Indirectly 
achieved 
dimensions 

 Directly 
achieved 
dimensions 

 Raw 
material 
dimension 

 Finished 
part 
dimension 

 Indirectly 
achieved 
dimensions 

13 

What do you 
mean by 
dominant 
spacing? 

 Distance 
between 
successive 

peaks when 
irregularities 
are 
comparative
ly uniform 
in shape and 
size 

 Distance 
between 
middle point 
of 

successive 
hills when 
irregularities 
are 
comparative
ly uniform 
in shape and 
size 

 Distance 
between 
middle point 
of 
successive 

valleys 
when 
irregularities 
are 
comparative
ly uniform 
in shape and 
size 

 Distance 
between 
successive 

peaks when 
irregularitie
s are 
regardless 
of shape 
and size 

 Distance 
between 
successive 

peaks when 
irregularities 
are 
comparative
ly uniform 
in shape and 
size 

14 

Which of the 
following is 

used for the 
direct 
measurement 
of surface 
quality and 
commonly 
used in 
U.S.A.? 

 
Profilometer 

 Tomlinson 
surface 
meter 

 Talysurf 
 Replica 
method 

 
Profilometer 

15 
In tolerance 
charting 

technique,the 

 To refer 
previous line 

 To refer 
next line 

 To refer 
dimensions 

involved 

 None of 
the above 

 To refer 
dimensions 

involved 
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column lines 
involved 
indicates 

16 

Tolerance 
charting the 

term ORR no. 
indicates 

 Operation 

sequence 

 Operation 

number 

 Operation 

research 

 None of 

the above 

 Operation 

number 

17 

Which of the 
following 
parameter is 
important for 
specifying 
surface 
roughness? 

 Size of 
irregularity 

 Spacing of 
irregularity 

 Height of 
irregularities 

 Height, 
spacing and 
form of 
irregularitie
s 

 Height, 
spacing and 
form of 
irregularities 

18 

Which of the 

following is 
necessary for 
the complete 
study of 
surface 
roughness? 

 
Measuremen
t of all the 
components 
of elements 

 Analysis of 
all the 
component 
element 

 Assessment 
of the 
effects of 
combined 
texture 

 
Measureme
nt and 

analysis of 
all the 
components 
and 
assessment 
of 
combined 
texture 

 
Measuremen

t and 
analysis of 
all the 
components 
and 
assessment 
of combined 
texture 

19 

In tolerance 
charting 

technique 
adapted for 
arriving 

 The stage 
dimensions 

 The 

machining 
sequence 

 The 

maching 
allowance 

 Both 1 and 
2 

 The stage 
dimensions 

20 
Tolerance 
charting is 
used to 

 Avoid 
insufficient 
and more 
material  

 Avoid 
rejection 

 Optimize 
the stock 
removal 

 All of these  All of these 
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UNIT V 

COST ESTIMATION 

Preparation of Process chart for a given component-estimation of setting time and machining time-estimation of 

material cost, labour cost and overhead cost based on supplied data. 

Process Flow chart and process mapping 

A process flow chart is a process analysis tool which maps out a process and its steps through a set 

of standardizedflow chart symbols. The process flow chart is an initial step in process re-engineering 

and continuous improvement/kaizen initiatives that help understand the different process steps, the sub-steps 

within these and the nature of these steps. It is a similar approach to value stream mapping where the value 

stream of a product or service is mapped from raw materials to customer distribution. Some process flow charts 

can be very complex and used in engineering design and plant designs, these are usually known as schematic 

diagrams and use a different set of symbols and provide more detail of the process. 

Process Flowchart symbols  

The symbols are used to represent a value adding task (a rectangle), an arrow represents a material / WIP 

movement, a square with a rounded side is the symbol for a delay, and an inverted triangle represents an inventory 

holding area. The process flowchart can contain a variety of information, depending on its intended use and 

complexity. It is up to the user to collect the required information to put on the flow chart.  

Uses of process flowcharts  

The use of process flow charts are usually used to identify problems within a production process and 

inefficiencies. A list is presented below:  

• -Understanding a productive process 

• -Identifying process bottlenecks and excessive waiting periods within the process 

• -Identify redundant or unnecessary process tasks 

• -Identify potential improvements in labour productivity 

• -Identify inefficient inventory management and unnecessary inventory costs  
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The items above are the main reasons why process engineers or industrial engineers involved in improving 

process performance will map a process or value stream with a process flow chart. Lean teams also use them for 

similar reasons and as a basis for their kaizen initiatives to identify sources of waste to eliminate to make any 

process more efficient. 

Example of a process flow chart 

 

Process Chart Symbols: 

The recording of the facts about the job in a process chart is done by using standard symbols. Using of symbols 

in recording the activities is much easier than writing down the facts about the job. Symbols are very convenient 

and widely understood type of short hand. They save a lot of writing and indicate clearly what is happening. 

1. Operation 

A large circle indicates operation. An operation takes place when there is a change in physical or chemical 

characteristics of an object. An assembly or disassembly is also an operation. When information is given or 

received or when planning or calculating takes place it is also called operation. 

Example 1.1 

Reducing the diameter of an object in a lathe. Hardening the surface of an object by heat treatment. 

http://www.leanmanufacture.net/Images/processflowchart.jpg
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2. Inspection 

A square indicates inspection. Inspection is checking an object for its quality, quantity or identifications. 

Example 1.2 

Checking the diameter of a rod. Counting the number of products produced. 

3. Transport 

An arrow indicates transport. This refers to the movement of an object or operator or equipment from one place 

to another. When the movement takes place during an operation, it is not called transport. 

Example 1.3 

Moving the material by a trolley 

Operator going to the stores to get some tool. 

 

4. Delay or temporary storage 

A large capital letter D indicates delay. This is also called as temporary storage. Delay occurs when an object or 
operator is waiting for the next activity. 

Example 1.4 

An operator waiting to get a tool in the stores.  
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Work pieces stocked near the machine before the next operation. 

5. Permanent storage 

An equilateral triangle standing on its vertex represents storage. Storage takes place when an object is stored and 
protected against unauthorized removal. 

Example 1.5 

Raw material in the store room. 

6. Combined activity 

When two activities take place at the same time or done by the same operator or at the same place, the two symbols 
of activities are combined. 

Example 1.6 

Reading and recording a pressure gauge. Here a circle inside a square represents the combined activity of 
operation and inspection. 

Operation Process Chart 

An operation process chart is a graphic representation of the sequence of all operations and inspections taking 
place in a process. It is also known as outline process chart. It gives a bird’s eye view of the overall activities. 
Entry points of all material are noted in the chart. An example of operation process chart is shown in the figure 
1.2. Here the process of manufacture of electric motor is shown. 

The conventions followed in preparing the chart are  

1. Write title at the top of the chart. 

2. Begin the chart from the right hand side top corner. 

3. Represent the main component at the right extreme. 

4. Represent the sequence of operations and inspections by their symbols. Connect them by 
vertical flow lines. 

5. Record the brief description of the activity to the right side of the symbols. 

6. Note down the time for each activity to the left of the symbol. 

7. Number all operations in one serial order. Start from the right hand top (from number 1). 

8. Similarly number all inspections in another serial order (starting from 1). 

9. Continue numbering, till the entry of the second component 
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10. Show the entry of purchased parts by horizontal lines. 

 

1.5.3 Flow Process Chart 

A flow process chart is a graphical representation of the sequence of all the activities (operation,  
inspection, transport, delay and storage) taking place in a process. Process chart symbols are used here to represent 
the activities. There are three types of flow process charts.  

They are 

1. Man type flow process chart 

This flow process chart records what the worker does. 

2. Material type flow process chart 

This flow process chart records how the material is handled or treated. 

3. Equipment type flow process chart 

This flow process chart records how the equipment or machine is used. 



COMPUTER AIDED DRAFTING AND COST ESTIMATION  
UNIT V 

KARPAGAM ACADEMY OF HIGHER EDUCATION  
 

Example 1.7 

The activities of a stenographer in preparation of a letter are recorded in the operator type  
flow process chart shown in figure 1.3. 

 

The chart records the activities of the steno. Here, the manager calls the steno and dictates a  

letter. The steno takes notes of the letter, types it, gets the signature of the manager and sends it  

for dispatching. These activities are shown in the chart. This is operator type flow process chart.  

Considering the message in the letter as material, we can prepare the material type flow process 

chart. 

Similarly, considering the type writer as the equipment, we can prepare the equipment type 

flow process chart. 

General guidelines for making a flow process chart 

1. The details must be obtained by direct observation—charts must not be based on memory. 

2. All the facts must be correctly recorded. 

3. No assumptions should be made. 

4. Make it easy for future reference. 

5. All charts must have the following details: 

a) Name of the product, material or equipment that is observed. 

b) Starting point and ending point. 

c) The location where the activities take place. 

d) The chart reference number, sheet number and number of total sheets. 

e) Key to the symbols used must be stated. 



COMPUTER AIDED DRAFTING AND COST ESTIMATION  
UNIT V 

KARPAGAM ACADEMY OF HIGHER EDUCATION  
 

Cost estimation may be defined as the process of forecasting the expenses that must be incurred to manufacture 

a product. These expenses take into consideration all expenditures involved in design and manufacturing with all 

the related service facilities such as pattern making, tool making as well as portion of the general administrative 

and selling costs. Cost estimates are the joint product of the engineer and the cost accountant. 

Estimating is the calculation of the costs which are expected to be incurred in manufacturing a component in 

advance before the component is actually manufactured. Costing may be defined as a system of accounts which 

systematically and accurately records every expenditure in order to determine the cost of a product after knowing 

the different expenses incurred in various department. 

REASONS FOR DOING ESTIMATES 

Cost estimates are developed for a variety of different reasons. The most important reasons are shown below. 

Should the product be produced? When a company designs a new product, a detailed estimate of cost is developed 

to assist management in making an intelligent decision about producing the product. This detailed estimate of 

cost includes an estimate of material cost, labour cost, purchased components and assembly cost. 

In addition to product cost, many other elements must be estimated. These include all tooling costs. A cost 

estimate must be developed for jigs, fixtures, tools, dies and gauges. Also, the cost of any capital equipment must 

be entered into the estimate. These figures are usually supplied through quotation by vendors. An estimate of this 

nature will include a vast amount of details, because if management approves the project, the estimate now 

becomes the budget.  

Estimates as temporary work standards. Many companies that produce product in high volume, such as 

automotive companies, will use estimates on the shop floor as temporary work standards.  Temporary work 

standards are replaced with time studied work standards as rapidly as possible. 

Cost control 

A job shop (contract shop) will use a cost estimate for cost control purposes because lot of sizes are small and job 

shops seldom estimate work standards for what they produce. This use of an estimate for this purpose is different 

from temporary standards in that it uses the “meet or beat” philosophy. 

Make-or-buy decision 

When a company sets out to produce a new product, many components in the bill of materials  re subject to a 

make-or-buy decision. A cost estimate is developed for comparison purposes. There are usually considerations 

aside from piece part cost. These may include tooling cost, vendor quality, and vendor delivery.  

Determine selling price 

An estimate is used to determine selling price. The estimate is always a reflection of actual cost. In most 

organizations the marketing department has the responsibility of establishing a selling price, which can be 
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substantially different from the cost estimate. There are many reasons for this. For example, a contract shop might 

be willing to sell the first order at something less than the estimate to develop a new customer. 

Check vendor quotes (purchase analysis) 

An estimating function is often established for the sole purpose of checking vendor quotations on outsourced 

work. One automobile company has an entire department of cost estimators devoted to this task. 

DEFINITION 

Cost estimating may be defined as the process of forecasting the expenses that must be incurred to manufacture 

a product. These expenses take into consideration all expenditures involved in design and manufacturing with all 

the related service facilities such as pattern making tool making, as well as a portion of the general administrative 

and selling costs. 

Cost estimating also includes predetermination of the quantity and quality of material, labour required etc. 

Estimating requires highly technical knowledge about manufacturing methods and operation times etc. 

Cost estimates are the joint product of the engineer and the cost accountant, and involve two factors. 

1. Physical data. 

2. Costing data. 

1. Physical data 

The engineer as part of his job of planning and manufacturing determines the physical data. 

2. Costing data 

The cost accountant compiles and applies the costing data. 

ELEMENTS OF COST INTRODUCTION 

For the successful functioning of an industrial enterprise, one of the most important  onsideration is to reduce the 

cost of manufacture of the product or article, as much as possible without affecting the quality. This will help in 

earning higher profits. To achieve the idea of reducing cost one must be familiar with elements which make up 

the total cost of a product. The total cost is made up of three main elements (figure 3.1). 

3.12 MATERIAL COST 

Material cost consists of the cost of materials which are used in the manufacture of product. It is  divided into the 

following: 
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Direct Material Cost 

It is the cost of those materials which are directly used for the manufacture of the product and become a part of 

the finished product. This expenditure can be directly allocated and charged to the manufacture of a specific 

product or job and includes the scrap and waste that has been cut away from original bar or casting. 

The procedure for calculating the direct material cost is as follows: 

(i) From the product drawing, make a list of all the components required to make the final product. 

(ii) Calculate the volume of each component from the drawing dimensions after adding machining allowances, 

wherever necessary. 

(iii) The volume of component multiplied by the density of material used gives the weight of the material per 

component. 

(iv) Add process rejection and other allowances like cutting allowance to get the gross weight per component. 

(v) Multiply the gross weight by the rate of material per unit weight to get the cost of raw material per component.  

(vi) The cost of raw material for all the components is, similarly, calculated and added up which gives the cost of 

direct material for the product. 

Indirect Material Cost 

In addition to direct materials a number of other materials are necessary to help in the conversion of direct 

materials into final shape. Though these materials are consumed in the production, they don’t become part of the 

finished product and their cost cannot be directly booked to the manufacture of a specific product. Such materials 

are called indirect materials. The indirect materials include oils, general tools, greases, sand papers, coolants, 

cotton waste etc. The cost associated with indirect materials is called indirect material cost. 

In some cases certain direct materials like nails, screws, glue, putty etc. are used in such small quantity that it is 

not considered worthwhile to identify and charge them as direct materials. In such cases these materials are also 

charged as indirect materials.  

Depending upon the product manufactured, the same may be direct materials for one concern 

and indirect materials for others. 

LABOUR COST 

It is the expenditure made on the salaries, wages, overtime, bonuses, etc. of the employees of the enterprise. It 

can be classified as 
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Direct Labour Cost 

Direct labourer is one who actually works and processes the materials to convert it into the final shape. The cost 

associated with direct labour is called direct labour cost. The direct labour cost can be identified and allocated to 

the manufacture of a specific product. Examples of the direct labour are the workers operating lathes, milling 

machines or welders, or assemblers in assembly shop. The direct labour cost may be allocated to a product or job 

on the basis of time spent by a worker on a job. 

EXPENSES 

Apart from material and labour cost in each factory there are several other expenditures such as cost of special 

layouts, designs, etc. hire of special tools and equipments; depreciation charges of plants and factory building; 

building rent; cost of transportation, salaries and commissions to salesman etc. All these expenditures are known 

as overheads or expenses. So, from above it is clear that except for direct material and direct labour cost, all other 

expenditures are known as expenses. The expenses include indirect material cost and indirect cost and such other 

expenses. 

Direct Expenses 

Direct expenses also known as chargeable expenses include any expenditure other than direct material or direct 

labour incurred on a specific cost unit. These are the expenses which can be charged directly to a particular job 

and are done for that specific job only. For example, hire of special tools and equipment, cost of special jigs and 

fixtures or some special patterns and its maintenance cost, costs of layouts, designs and drawings or experimental 

work on a particular job etc.  

Indirect Expenses (Overheads) 

These are known as overhead charges, burden or on cost. All the expenses over and above prime cost are indirect 

expenses. Overhead is the sum of indirect labour cost, indirect material cost and other expenses including service 

which cannot be conveniently charged to specific cost unit. These can be further classified as 

1. Production expenses/Factory expenses. 2. Administrative expenses. 3. Selling expenses. 4. Distribution 

expenses 

TYPES OF ESTIMATE 

Estimates can be developed in a variety of different ways depending upon the use of the estimates and the amount 

of detail provided to the estimator. Importance of understanding estimating methods. Every estimator should 

understand every estimating method and when to apply each, because no one estimating method will solve all 

estimating problems. 

4.1.1 Guesstimates 
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Guesstimates is a slang term used to describe as estimate than lacks detail. This type of estimate  relies on the 

estimators experience and judgment. There are many reasons why some estimates are developed using his method. 

One example can be found in the tool and die industry. Usually, the tool and die estimator is estimating tool cost 

without any tool or die drawings. The estimator typically works from a piece part drawing and must visualize 

what the tool or die looks like. Some estimators develop some level of detail in their estimate. Material cost, for 

example, is usually priced out in some detail, and this brings greater accuracy to the estimator by reducing error. 

If the material part of the estimate has an estimating error of plus or minus 5 per cent and the reminder of the 

estimate has an estimating error of plus or minus 10 per cent, the overall error is reduced. 

4.1.2 Budgetary 

The budgetary estimate can also be a guesstimate but is used for a different purpose. The budgetary estimate is 

used for planning the cost of a piece part, assembly, or project. This type of estimate is typically on the high side 

because the estimator understands that a low estimate could create real problems. 

COST ESTIMATION 

Using Past History 

Using past history is a very popular way of developing estimates for new work. Some companies go to great 

lengths to ensure that estimates are developed in the same way actual cost is conducted. This provides a way past 

history in developing new estimates. New advancements in group technology now provide a way for the 

microcomputer to assist in this effort. 

Estimating in Some Detail 

Some estimators vary the amount of detail in an estimate depending on the risk and dollar amount of the estimate. 

This is true in most contract shops. This level of detail might be at the operation level where operation 10 might 

be a turning operation and the estimator would estimate the setup time at 0.5 hours and the run time at 5.00 

minutes. The material part of the estimate is usually calculated out in detail to reduce estimating error. 

Estimating in Complete Detail 

When the risk of being wrong is high or the dollar amount of the estimate is high, the estimator will develop the 

estimate in as much detail as possible. Detailed estimates for machinery operations, for example, would include 

calculations for speeds, feeds, cutting times, load and unload times and even machine manipulations factors. 

These time values are calculated as standard time and adjusted with an efficiency factor to predict actual 

performance. 

Parametric Estimating 
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Parametric estimating is an estimating method developed and used by trade associations. New housing 

constructions can be estimated on the basis of cost per square. There would be different figures for wood 

construction as compared with brick and for single strong construction as compared with multilevel construction.  

Some heat-beating companies price work on a cost per pound basis and have different cost curves for different 

heat-treating methods. 

Project Estimating 

Project estimating is by far the most complex of all estimating tasks. This is especially true if the project is a 

lengthy one. A good example of project estimating is the time and cost of developing a new missile. The project 

might take 5 years and cost millions of dollars. The actual manufacturing cost of the missile might be a fraction 

of the total cost. Major projects of this nature will have a PERT network to keep track of the many complexit ies 

of the project. A team of people with a project leader is usually required to develop a project estimate. 

5.0 INTRODUCTION—PRODUCTION COST ESTIMATION 

In this rapid developing and competitive age it is necessary for a factory that the advance information about the 

cost of a job or a manufacturing order to be put through should be available before taking up actual production. 

Estimating which is predetermination of cost is mainly concerted with factory owner. It helps him to decide about 

the manufacturing the selling prices. 

Estimation is calculation of cost when are expected to be incurred in manufacturing a component in advance 

before the component is actually manufactured. 

5.1 ESTIMATION OF MATERIAL COST 

5.1.1 Determination of Material Cost 

To calculate the material cost of the product the first step is to study drawing of the product and split it into simple 

standard geometrical shapes and to find the volume of the material in the product and then to find the weight. The 

volume is multiplied by density of the metal used in the product.  

The exact procedure to find the material cost is like this: 

1. Study the drawing carefully and break up the component into simple geometrical shapes. (Cubes, prisms, 

cylinders, etc.) 

2. Add the necessary machining allowances on all sides which are to be machined. 

3. Determine the volume of each part by applying the formulae of mensuration. 

4. Add the volumes of all the simple components to get total volume of the product. 
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5. Multiply the total volume of the product by the density of the material to get the weight of the material. 

6. Find out the cost of the material by multiplying the cost per unit weight to the total weight of the material. 

5.1.2 Mensuration in Estimating 

Introduction Mensuration is the science which deals with the calculation of length of lines, areas of surfaces and 

volumes of solids by means of mathematical rules and formulae. An estimator is often required to calculate the 

length, area of volume of a job he is going to perform. Hence, he must be thoroughly acquainted with the rules 

and formulae of mensuration. 

The general formulae for calculating the volume of a simple solid having a uniform crosssectional area throughout 

in the direction normal to the section considered, is to find the product of the cross-sectional area and the length 

of the solid in the direction normal to the section considered. To calculate the volume of a complex solid, it should 

be divided into a number of sample geometric solids. The volume of all these parts are calculated separately and 

then added together to get the total volume. 

The volume of a solid of revolution, as generated by the rotation of a plane area about a given axis in its plane, is 

equal to the product of the area of the revolving section and the length of the path covered by its centroid in 

describing a circle about the axis. This theorem was given by Guldinus. Volume of a circular ring, a half-round 

rib surrounding the boss of a fly wheel, and Vgroove of a V-belt pulley may be calculated by Guildinus theorem.  

Problem: 

The wedge shown in the figure 5.1 below is to be made of 38.1 mm diameter stock by forging. Calculate the 

length of the bar if the volume remains unchanged. 
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Problem 2 

Estimate the weight of the aluminium shaft. Aluminium weighs 9 gms/cm3. Also evaluate the material cost if 1 

kg Aluminium costs Rs. 8 kg. 
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Problem 3: 

The following figures show brasses for a particular bearing. Determine material cost and weight if brass weighs 

8.4 g/cm3 and 1 kg brass costs Rs. 27.50. 

 

 

 

Problem 4: 

Estimate the weight of steel is gms/cc if about 200g of steel are required to forge a shaft as shown. 
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UNIT – V Multiple Choice Questions and Answers 

S. 

N
o 

Question Option a Option b Option c Option d Answer 

1 

Cost estimation 
include(s) the 
following 
expenditure(s) 

  Pattern 
making 

  Tool 
making 

  Selling 
expenses 

  All of 
these 

  All of 
these 

2 

To calculate the 
probable cost of the 
product, knowledge of 
following factors 
involves 

  
Production 
time 
required 

  Use of 
previous 
estimates of 
comparable 
parts 

  Effect of 
change in 
facilities 
on costing 
rates 

  All of 
these 

  All of 
these 

3 
The following is cost of 
indirect materials 

  
Lubricatin
g oil 

  Octroi 
  Import 
duties 

  Insurance 
  
Lubricatin
g oil 

4 
The payment made to 
the following is cost of 
direct labour. 

  
Machinist 

  
Supervisor 

  Inspector   Sweeper 
  
Machinist 

5 

Cost accounting is a 
specialized branch of 
accounting which deals 
with 

 
classificati

on, 
recording, 
allocation 
and 
control of 
costs 

 

classificatio
n, 
processing, 
allocation 
and 
directing 

 
classificati

on, 
recording, 
planning 
and 
control of 
costs 

 

classificati
on, 
recording, 
allocation 
and 
directing 

 
classificati

on, 
recording, 
allocation 
and 
control of 
costs 

6 

Expenditure incurred 
on material, labor, 
machinery, production 
and inspection are 

summed up to find the 

 Total cost 
of product 

 Selling 
price of 
product 

 Factory 
cost of 
product 

 None of 
the above 

 Factory 
cost of 
product 

7 

The payment made to 

the following is cost of 
indirect labor. 

 Time 
keeper 

 Welder  Molder  Turner 
 Time 
keeper 
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8 

Cost of preparing 
drawings for the 
manufacture of a 

particular product is 

 Cost of 
direct 

labor 

 Cost of 
indirect 

labor 

 Direct 
expenses 

 Indirect 
expenses 

 Direct 
expenses 

9 

Which of the following 

calculate the actual cost 
of product 

 Cost 
estimation 

 Costing 
 Both ( 
and ( 

 None of 
the above 

 Costing 

1
0 

The cost data provide 
invaluable information 
for taking the following 
managerial decision(s) 

 To make 
or buy 

 To own or 
hire fixed 
asset 

 
Determini
ng the 
expansion 
or 
contractio
n policy 

 All of the 
above 

 All of the 
above 

1
1 

The following is also 
known as overhead 
costs or on costs. 

 Cost of 
direct 
labor 

 Cost of 
indirect 
labor 

 Direct 
expenses 

 Indirect 
expenses 

 Indirect 
expenses 

1

2 

The following is(are) 

the overhead cost(s) 

 Factory 

expenses 

 Selling 

expenses 

 
Distributio

n expenses 

 All of the 

above 

 All of the 

above 

1
3 

Match the following   

Type of costing Type of 
industry a. Job costing 
1. Utility services b. 
Process costing 2. 
Automobile industry c. 
Departmental costing 3. 
ship building d. 
Operating costing 4. 

paper making 

 a-2, b-3, 
c-1, d-4 

 a-3, b-4, c-
2, d-1 

 a-4, b-2, 
c-1, d-3 

 a-3, b-2, 
c-1, d-4 

 a-3, b-4, 
c-2, d-1 

1

4 

The method of unit 

costing is adopted by 

 Transport 

services 

 Steel 

industry 
 Mines 

 Bicycle 

industry 
 Mines 

1
5 

All such expenses 

which are incurred for 
creating and enhancing 
the demands for the 
products are 

 Selling 
expenses 

 
Administrat
ive 
expenses 

 
Distributio
n expenses 

 All of the 
above 

 Selling 
expenses 



COMPUTER AIDED DRAFTING AND COST ESTIMATION  
UNIT V - MCQ 

KARPAGAM ACADEMY OF HIGHER EDUCATION  
 

1
6 

Prime cost= 

 cost of 
direct 
labour + 

cost of 
direct 
material + 
direct 
expenses 

 cost of 
indirect 
labour + 

cost of 
indirect 
material + 
direct 
expenses 

 cost of 
direct 
labour + 

cost of 
direct 
material + 
indirect 
expenses 

 cost of 
indirect 
labour + 

cost of 
direct 
material + 
indirect 
expenses 

 cost of 
direct 
labour + 

cost of 
direct 
material + 
direct 
expenses 

1
7 

____ costing is a type 
of job costing. 

 Multiple  Operating  Unit  Batch  Batch 

1
8 

The following is cost of 
direct materials 

 Freight 
charges 

 grease  coolant 
 cotton 
waste 

 Freight 
charges 

1
9 

Factory Cost = 

 Prime 
cost + 
factory 
expenses 

 Prime cost 
+ 
administrati
ve expenses 

 Prime 
cost + 
selling 
expenses  

 Prime 
cost + 
distributio
n expenses 

 Prime 
cost + 
factory 
expenses 

2
0 

The following is(are) 
the method(s) to 
increase profit 

 Increase 
the sales 
price 

 Increase 
the market 

 Reduce 
total cost 

 All of the 
above 

 All of the 
above 

 


