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SHEET NO 5 
INTERCHANGEABILITY 
The term interchangeability refers to the parts which go into the assembly  at random, from a lot. 
Eg:- A nut and a bolt of a particular size may be assembled by selecting at random from the lots. In this 
any nut should be able to get assembled with any bolt.  
BASIC SIZE or NOMINAL SIZE 
It is size of the job which is taken as reference to apply maximum limit and minimum limit for job 
manufacturing. 
 ZERO LINE:-  
Deviations from basic size are measured with respect to a line called zero line. It represents zero 
deviation to basic size.  
  Above zero line +ve deviation. 
 Below zero line -ve deviation.  
 
DEVIATION:- 
It means the amount by which the dimension differs (goes away) from zero line. 
UPPER DEVIATION:- 
 The amount by which upper limit deviates from zero line is known as upper deviation. It is designated by 
letter ES for hole & es for shaft. Where es is E Cart superior. 
LOWER DEVIATION:- 
 The amount by which lower limit deviates from zero line is known as lower deviation. It is designated by 
letter EI for hole & ei for shaft. EI indicates E cart inferior. 

 
 
FUNDAMENTAL DEVIATION 



 This may be either upper deviation or lower deviation which is nearer to zero line. 
 For hole lower deviation is a fundamental deviation. 
 For shaft upper deviation is a fundamental deviation. 
TYPES OF FUNDAMENTAL DEVIATION:- 
There are 25 types of fundamental deviation. These are indicated by letter symbols. 
Fundamental deviations for HOLE represented by CAPITAL LETTERS they  are  
A,B,C,D,E,F,G,H,JS,J,K,M,N,P,R,S,T,U,V,X,Y,Z,Za,Zb,Zc. 
Fundamental deviations for SHAFT represented by SMALL LETTERS they  are  
a,b,c,d,e,f,g,h,js,j,k,m,n,p,r,s,t,u,v,x,y,z,za,zb,zc. 

LIMITS:- 
The two extreme permissible sizes between which the actual size is contained are called limits. 
 Maximum acceptable extreme size is called upper limit. And minimum acceptable extreme size is called 
lower limit. 
 TOLERANCE :- 
It is the difference between the maximum and minimum permissible limits of the given size. 

Tolerance = upper limit – lower limit. 
 If the variation is provided on one side of the basic size it is termed as unilateral tolerance. Similarly, if 
the variation is provided on both sides of the basic size, it is known as bilateral tolerance. 
ALLOWANCE :- 
 It is the internal difference between the hole and shaft dimensions after their assembly is called 
allowance. 

 
 
 
 
 



FIT 
It is the degree of looseness or tightness between two mating parts to perform a definite function. 
TYPES OF FITS:- 
 There are three types of fits 
 1)Clearance fit 
 2)Interference Fit 
 3)Transition Fit 

 1)Clearance fit 

 This fit arises when the diameter of shat is smaller than hole. The minimum diameter of hole 

is greater than the largest permissible diameter of the shaft. The value of clearance fit is 

always positive. 

 2)Interference Fit 

 In this type of fit the minimum permissible diameter of the shaft is larger than the maximum 

allowable diameter of the hole. As the diameter of shaft is larger than the diameter of hole, 

the hole and shaft are intended to be attached permanently. 

 3)Transition Fit 

 This fit may result in either interference or a clearance, depending on the actual values of the 

tolerance of individual parts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SHEET NO 6(PROBLEMS) 

FOR SOLVING PROBLEMS REFER BELOW 
MENTIONED TABLES 

 

 

 



 

 

 

 



SHEET NO 7

 
 
 
 
 
 
 
 
 
 



 



 
Datum feature: 
A datum feature is a feature of a part, such as an edge, surface, or a hole, which forms the basis for a 
datum or is used to establish its location. 

 

 

 

 



SHEET NO 8 

INDICATION OF MACHINING ALLOWANCE 

 



 



 



 



 



 


