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ABSTRACT:  It is presented in this study a method by calculation of the dimensional chains which take into 

account by dimensional repartitions of the component elements of the dimensional chain: production cost is decreasing 

and the possibility of calculation of the dimensional chains with the help of computer appears. In this paper it 

emphasizes the factor of increases and the factor of reduction, factors influencing tolerance values of the components 

elements of a chain of sizes. The factor of increase and the factor of reduction depends on the type dimensional 

distribution 
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1. INTRODUCTION 

 
In manufacturing, dimensions of products 

resulting to different values, in the framework 

prescribed tolerances. this thing is due to 

reasons among which we can mention: errors 

arising from the technological operating 

system, the deformation organs of the 

machine-tool; the variation of working 

regime, the speed of cutting and the advance; 

errors  of the cutting tool, the wrong shape, 

insufficient rigidity, use, the  tool's  heating; 

defects of the orientation device and  fixing of 

the blank, errors of orientation, low rigidity; 

workpiece material, variations in the 

mechanical characteristics, slag inclusions, 

fissures; the human operator errors to 

adjustment machine-tool, to adjustment 

cutting tool and at orienting and fixing  on the 

blank in device; measurement errors, errors 

due means of measuring, measuring errors 

due to workpiece etc 

These cases involved in the manufacturing 

and process control and presents a random  

character and as a result the dimensions of 

which itself processes or  itself inspects will 

also be random sizes.  

For to characterize the dimensional 

scattering of pieces were developed  

 

 

 

theoretical scheme of distribution laws 

which synthesizes the most important causes 

of occurrence of these errors [1]. Between 

dimensional distributions that meet in practice 

the following distributions are considered 

classics: normal distribution, uniform 

distribution, triangle distribution, student 

distribution, distribution trapeze. 

The classic dimensional distributions, 

of the primary elements of a chain of 

dimensions, can influence accuracy the   chain 

of sizes then when the solving chain of size is 

solved by probabilistic method.  

Also, the dimensional distribution are 

influencing and the dimensional control then 

when active control is applied automatically 

based on statistical processing of data. For 

these reasons some problems may arise at 

determining tolerances. For their resolution, 

are put more questions: which is the 

dimensional distribution of the resulting  

element or of the  closing element in function 

by distributions dimensional of  primary 

elements? how influence dimensional 

distribution of the element resultant, the  

control's objectivity ? 

It is known that the  value tolerance of  

resultant element obtained by method of 
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maximum and minimum is greater than the 

value tolerance  of element resulting obtained 

by the probabilistic method, for this reason, 

you need to define and establish the value of 

the zoom factor and reduction factor. 

  
In the paper it will be presented   the use 

the factor of increase   the  tolerances, to the 

increase tolerances to component elements   

of a chain of dimensions [1]. 

Is defined the factor of reduction of the  

tolerance,  r,  as being: 
p

R

a

R

T
r

T
     (1) 

where:  
p

RT  is the calculated tolerance, by 

probabilistic method, of the resultant element; 

 
a

RT  is the calculated tolerance, by the 

method of maximum and minimum, of the 

resultant element. 

 The increase factor of tolerance is 

defined as being  the  inverse of the factor  of 

reduction tolerances: 

1
e

r
      (2) 

 The probabilistic tolerance of the 

element resulting   is calculated in function of 

the dimensional scattering of the components 

elements  of the  chain of size 

 

 

2. CONTENTS 
           For a chain of k dimensions composed 

of components, all the components elements, 

having the tolerance T1, the tolerance of the 

resultant element is calculated  whit the 

relation [2] and [3] 
a

R iT K T       (3) 

           For a uniform distribution, the size of 

the scattering field R  is determined by the 

relation: 

2 3R     (4) 

where: R - is the size of the scattering field; 

  σ  - is the standard deviation. 

When tolerance is equal to the size of 

the  scattering field  2 3i iT R   , can write 

for a component element: 

        
2 3

i
i

T
            (4) 

For a chain of sizes which presenting 

the dispersions 
2

i  at the components 

elements can write for the resultant element: 

     

1
2 2

n

R i

i

 




    (5) 

 

For k elements of the chain of sizes, the 

relation (5) becomes: 

 

R ik         (6) 

The calculated statistical tolerance in 

function of the scattering dimensional, R and 

the relative standard deviation, σ is: 

  
1

2 2
2

S R

R
T R 


     (7) 

If it will be noted with  
1

z


 , then we have:    

                     2S RT z                   (8) 

Taking into account the relations (4) and (6) 

we have: 

3
S i

z k
T T     (9) 

Calculate the factor of reduction of the 

tolerances with relation (1) and  taking into 

account the relations (3) and (9): 

   
3

z
r

k
     (10) 

and then the factor of increase to tolerances, 

e: 

 
3k

e
z

     (11) 

Were determined and other relations of 

calculation  for the factor of reduction, 

respectively the factor of increase of  

tolerances  and  for other types of dimensional 

distributions in  mode analogous, table 1. 
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Table 1. The calculation relations of the statistical tolerance in function of the type  repartition 

 

For chains of size consist of two 

elements   to ten components elements were 

determined the values  for  factor of reduction 

and for  factor of increase of the presented 

tolerances in the table 2. 

 

Tabelul 2. Valorile factorilor de mărire şi de reducere

 

 

 

 

Based on the relations in Table 1 and on 

and on  the values in Table 2, se face 

următorul calcul: 

- is determined first for the elements of  

components on chain of sizes that  have same 

dimensional distribution, statistical tolerance  

TSi; 

- Calculate the total statistical tolerance  

TST, as a root  of the  quadratic sum of 

statistical tolerances  TS for each type of 

distribution: 

2

1

m

ST Si

i

T T


     (12) 

where: TSi  is  the calculated statistical 

tolerance  for primary elements with same the 

dimensional distribution.  

 

3. CONCLUSIONS 
By applying these methods of calculating 

of  the chains of dimensions are obtained 

higher tolerances  for the elements of 

Repatiţia 

dimensională 

Dispersia Toleranţa The relation of 

calculation of the 

statistical tolerance 

Uniform 

distribution 

2
2

12

T
   

2 3T   21,7321S iT T   

Trapeze 

distribution 

(1) 

2
2 10

192

T
   

48
2

10
T   

21,3692S iT T   

Trapeze 

distribution 

(2) 

2
2 5

108

T
   

27
2

5
T   

21,2910S iT T   

Trapeze 

distribution 

(3) 

2
2 13

300

T
   

75
2

13
T   

21,2490S iT T   

Triangle 

distribution 

2
2

24

T
   

2 6T   21,2247S iT T   

Normal 

distribution 

2
2

36

T
   

2 3T    21,0000S iT T   

Number  

components 

elements 

2 4 6 8 10 

The factor of 

reduction or 

factor of increase 

r e r e r e r e r e 

Uniformă   0,866 1,154 0,707 1,414 0,612 1,633 0,547 1,828 

Trapez (1) 0,968 1,033 0,684 1,461 0,559 1,788 0,484 2,066 0,433 2,309 

Trapez (2) 0,912 1,096 0,645 1,550 0,527 1,897 0,456 2,192 0,408 2,450 

Trapez (3) 0,883 1,132 0,624 1,602 0,509 1,964 0,441 2,267 0,394 2,538 

Simpson 0,866 1,154 0,612 1,633 0,449 2,004 0,433 2,309 0,387 2,583 

Normală 0,707 1,410 0,500 2,000 0,408 2,450 0,353 2,832 0,316 3,164 
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components respecting technical conditions 

and the functional role  imposed   the piece.  

Also, by increasing the tolerances 

imposed pieces, is reduce the manufacturing 

cost and is ensures easier maching 

possibilities. The disadvantage consist in the 

increased probability of appearance of the 

waste, probability which is very small and 

which is controlled in the case established 

technological processes. 
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