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Limit, Fit, Tolerance 



 
 

  Terminology:- The terms related to limit system as per 

BIS are as below;
 

 
 

 
 
 

 Actual Size:- It is the size of the component by actual 

measurement after it is manufactured. It should lie 

between the two limits of size. 

 Basic Size:- It is the size based 

on which the dimensional 

deviations are given. 

 Size:- It is a number expressed 

in a particular unit in the 

measurement of length. 
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 Limits of size:- These are the extreme permissible 

sizes within which the operator is expected to make 

the component. Maximum limit of size is the greater 

of the two limit size, whereas the Minimum limit of 

size is the smaller of the two limit of size.

 Hole:- In the B.I.S. system of limits 

and fits, all internal features of a 
 

Hole 

 

 
Shaft 

component including those which 

are not cylindrical are designated 

as ‘Hole’. 
 

 

 Shaft:- In the B.I.S. system of limits and fits, all 

external features of a component including those 

which are not cylindrical are designated as ‘Shaft’. 
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 Tolerance:- 

difference 

It is the 

between 

maximum limit of size and 

the minimum limit of size. 

It is always positive and is 

expressed only as a number 

without a sign. 
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 Zero line:- In graphical representation of the above 

terms, the zero line represents the basic size. This line 

is also called as the line of zero deviation. 



 

 

 Fundamental deviation:- 

There are 25 

in 

fundamental 

deviations the B.I.S. 

system represented by letter, 

symbols (Capital letters for 

Holes and small letters for 

Shaft) 
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 Fundamental Tolerance:- 

This is also called as 

‘grade of tolerance’. In the 

Indian Standard System, 

there are 18 grades 

represented by number 

symbols, both for hole and 

shaft denoted as IT01, IT0, 

IT1, IT2.....IT16. A high 

number 
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 FIT:- It is the relationship that exists between two 

mating parts, a hole and shaft with respect to their 

dimensional difference before assembly. Three types of 

fit are given hereunder; 

 Clearance fit:- It is a fit which 

always provides clearance. Here 
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Shaft 

the tolerance zone of the hole will 

be above the tolerance zone of the 

shaft. Maximum clearance is the 

difference between the maximum 

hole and minimum shaft. 

Minimum clearance is the 

difference between the minimum 

hole and maximum shaft. 



 

 

 

 

 

 

 
Tolerance Zone of 

Hole 
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 Interference fit:- It is a fit 

which always provides 

interference. Here the tolerance 

zone of the hole will be below 

the tolerance zone of the shaft. 

Maximum interference is the 

algebraic difference between 

the minimum hole and 

maximum shaft. Minimum 

interference is the algebraic 

difference between the 

maximum hole and minimum 

shaft. 
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 Transition fit:- It is a fit which 

may sometimes provides 

clearance and sometimes 

interference. When this class of 

fit is represented graphically, 
Shaft 

Shaft 
the tolerance zone of the hole 

and shaft will overlap each 

other. 
 

 

 
 

Mass Production :- Mass production means production 

of a unit, component or part in large 

numbers. 



 

 

 

Advantages:- 1.Time for the manufacture of 

components is reduced 

2. The cost of pieces is reduced. 

3. Spare parts can be quickly made 

available. 

Disadvantages:-1. Special purpose machines are 

necessary. 

2. Jigs and Fixtures are needed. 

3. Gauges are to be used instead of 

conventional precision instruments. 

4. Initial expenditure will be very high. 



 Interchangeability:- When components are mass 

produced, unless they are interchangeable, the purpose of 

mass production is not fulfilled. By interchangeability, we 

mean that identical components, manufactured by 

different personnel under different environments, can be 

assembled and replaced without any further rectification 

during the assembly stage, without affecting the 

functioning of the component when assembled. 
 

  

 Hole Basis System:- Where the 

size of the hole is kept constant 

and the size of the shaft is varied 

to get the different class of fits, 

then it is known as the hole basis 

system. 



 

 
 

Basic Shaft System 
 

 

 

 Shaft Basis System:- Where the 

size of the shaft is kept constant 

and the variations given to the 

hole to get the different class of 

fits, then it is known as the shaft 

basis system. 
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Plant Layout and its Types 



Layout? 

“Plant layout ideally involves allocation of space 
and arrangement of equipment in such a 
manner that overall operating costs are 
minimized”. 



Objectives of Layout 
Efficient utilization of available floor space 
To ensure that work proceeds from one point to 
another point without any delay 
Provide enough production capacity. 
Reduce material handling costs 
Reduce hazards to personnel 
Utilize labor efficiently 
Increase employee moral. 



OBJECTIVES OF LAYOUT….CONT.. 

 
Reduce accidents 
Provide for volume and product flexibility 
Provide ease of supervision and control 
Provide for employee safety and health 
Allow ease of maintenance 
Allow high machine or equipment utilization 
Improve productivity 



 
 

Types of Layout 

1. Product Layout 

2. Process Layout 

3. Group Technology layout 

4. Fixed position layout 

5. Combined layout 



 
 
 
 
 
 
 
 
 
 

• Product layout 



Product Layout 

• Also called flow line layout, line layout. 

• In this machines, equipment and work centers 
are arranged in straight or curved line in order 
they are used. 



 

Block diagram of product layout 
 
 
 



 
 
 
 
 
 
 

 



Advantages of Product layout 

• Higher Productivity 

• Minimum material handling. 

• Reduced total production time. 

• Reduced delays. 

• Less work in progress. 

• Better utilization of machines and workers. 

• Simple design. 



Disadvantages of Product Layout 

• Break down in single machine line leads to 
shut down of the whole production line. 

• High capital investment. 



Process Layout 

• Also known as functional layout. 

• Used where low volume of production is 
needed. 

• Machines are operated as per nature or type 
of operations. 



 
 
 
 
 
 
 
 

 

 



Advantages of Process layout 

• Lower initial investment in machinery because 
of less duplication of equipment. 

• Ease in maintenance. 

• Greater flexibility of production. 

• Better utilization of high production 
equipment. 

• Better control. 



Disadvantages of Process Layout 

• Occupies more floor space 

• Higher accident rates. 

• Handling cost is higher 

• Longer production cycles. 

• Inspection is costlier. 



Group Technology Layout 

• It is element of flexibility in manufacturing 
system as regards to variation in batch sizes 
and sequences of operations. 

• Families of products are created by analysis. 

• Then hybrid of process and product layout is 
created. 



 



Fixed Position Layout 

• Used for products which are very massive. 

• Work is not moved. 

ADVANTAGES: 

•  Capital investment in plant layout is 
minimum. 

• Higher flexibility. 

• Effective used of skilled worker. 



 



Disadvantages of Fixed Position Layout 
 

• Can be used for limited quantity of jobs. 

• Very costly, complicated jigs and fixtures are 
required. 

• Highly skilled workers required. 

• Not applicable for mass production. 



Combined layout 

• The combined layout incorporates the 
benefits of process and product layout. 

• Production shops may be process layout, 
while the assembly is accomplished online. 



Foundations 

• The lowest artificially built part of a structure 
which transmits the load of the structure to 
the soil lying under-neath is called foundation. 



Types of foundations 

• Accordingly to type of machine 

1. foundation for reciprocating machines. 

2. foundation for centrifugal type 
machines. 

3. foundation for Impact type machines. 



• Type of foundations according to material used. 

1) Concrete 

2) Brick 

3) Stone. 

4) Reinforced Concrete foundation. 

5) Structural Steel 

 
• According to Structure: 

1) Block pedestal type foundation 

2) Box type foundation 

3) Wall type foundation 

4) Framed type. 



 



 



 



 



 



 



 



 



 



 



 



 



Testing Methods of machines 

• Geometrical test or alignment test. 

• Performance test or practical test. 

• Testing under load. 

• Idle-run test. 

• Vibration resistance test. 

• Noise resistance test. 



Geometrical test or Alignment Test 

This test consists of checking the relationship 
between various elements. 
• Straightness of guide ways and slide ways 
• Flatness of machine tables and slide ways. 
• Parallelism of slide ways. 
• True running and alignment of shafts and 

spindles. 
• Pitch error of lead screw. 
• Pitch error of gears. 
• Eccentricity, out of roundness etc. 



Performance test or Practical test 

• It is for checking the accuracy of work done on 
machine. 



Testing under load 

• Testing under load is carried out tot find out 
the performance of machine under load. This 
testing is very important as it reveals the 
actual operation of machine. 



Idle run test 

• Carried out on no load. 



Vibration resistance test 

• The objective of vibration resistance test is to 
develop such methods which reduce the 
vibrations in the machines. This test is carried 
out on definite test samples. 



 
 
 
 
 
 

 

Unit 5 

Maintenance 



Definition of Maintenance 

• It is a combination of various actions to be 
performed to keep fit an item for its proper 
functioning. 

• Combination of actions carried out to replace, 
repair, service or modify the components or 
some identifiable grouping of components in a 
manufacturing plant so that it will continue to 
operate at a specified availability for a 
specified time. 



 
 
 
 
 
 
 

 



 



 



 



 



 



 



 



 



 
 
 
 
 
 
 
 
 
 
 

Unit 5 

 
Repairing 



 



 

 



 



 



 



 



Bearings 
 



 



 



Keys 



Chains 



Clutches 



Belts 
 



Coupling 
 
 
 
 



Threaded Fastener 



Engines 
 
 
 



Boiler Repairs & Maintenance 
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