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Abstract: The paper establishes the analytical relations that replace some diagrams and a table used for 
gear calculation. They allow a simple mode for programs developing on computers. The relations refer to 
involute table, inva , correction factor of tensions in the tooth base SaY , tooth form factor FaY  for the pressure 

angle of a=200 and tooth addendum factor 1*

ah =  and 85,0*

ah = . 

 
1.THE RELATION FOR INVOLUTE 
Usually, the involute is calculated with the relation 

                                             α−α=α tginv                                                                   (1) 
where α  is the angle in radians. 
The problem arises when it is known the involute value and it is necessary to be found 
angle value. The angle value must be looked for in a table like that from fig. 1, scanned 
from a book for gear calculation. 

 
Fig.1. Involute values table 

 
The paper propose the function gave in relation 
(2) for involute calculus:           

xlnexln5,0xdxlnxcxbay ⋅+⋅⋅+⋅⋅+⋅+=        (2) 
with parameters values:  
              a=0,011516685;      b=0,9767615;  
              c=-0,47428021;       d=-0,5647967;      
              e=-0,00077028407. 
 
Example: 
For 02466.0=α= invx  results 
      =α=y 0.410152 radian=23030’ 
In Fig. 2 is the dependence of variation of α  to 
inv α . 

 Fig.2. The variation of α  depending of inv α                                                       
 
 
 



2.THE RELATION FOR CORRECTION FACTOR OF TENSIONS IN THE TOOTH SaY  
The values for the correction factor of tensions in the tooth base, can be founded in 
diagrams as that one from Fig.3. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3. Diagram for SaY (from specialised literature) 

 
The diagram from Fig.3. can be replaced with the relation (3). 
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The parameters from (3) are: 
       a= - 6,0274138;     b=9,594915;       c= - 0,038801869;  d=0,91409863;                    (4) 
       e=7,9755724;        f= - 38,206289;   g=28,597828;         h= - 9,4873016. 
In (3) f is correction factor of tensions in the tooth base 
                                         SaYf = ; (tooth addendum factor is  1*

ah = ). 
          x- correcting factor  
                                        x= correcting factor, )8.0...5.0(−∈x  
          y-number of teeth of the gear 
                                         y=z ( ),10( ∞∈z  
  



The dependence of correction factor of tensions in the tooth base SaYf = is presented in 
Fig. 4. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4.The variation of correction factor of tensions in the tooth base( 1*
ah = ) 

For tooth addendum factor 85,0* =ah  can  be used the same relation as (3) with the next 
parameters: 
 
            a= - 7,8758942 
            b=12,296626 
            c= - 0,065367117 
            d=0,79473565 
            e=10,0975222 
            f= - 42,996997 
            g=30,258976 
            h= - 12,241702 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5.The variation of correction factor of tensions in the tooth base( 0,85*
ah = ) 

 



3. THE RELATION FOR TOOTH FORM FACTOR FaY  
The values for the form factor can be founded in diagrams as that one from Fig.6. 

 
 Fig.6. Diagram for FaY  

        (from specialised literature)                                        Fig.7.The variation of form factor ( 1*
ah = ) 

For the form factor FaY , 1* =ah  can  be used the same relation as (3) with the next 
parameters: 
a=2,0434578;       b= - 0,028222506;    c= - 0,4502154;    d= - 0,61790694; 
e= - 9,110626;      f=4,0743503;            g= - 4,709691;      h=58,616343. 
For the form factor FaY , 85,0* =ah  can  be used the same relation as (3) with the next 
parameters: 
  a=1,8523819;          b=0,036963476;     c= - 0,49171175;     d= - 0,54018914; 
  e= - 8,0791657;       f=4,0998684;          g= - 4,1448342;       h=54,158597. 
  
4.CONCLUSIONS 
The relations established to replace the table and the diagrams give good precision for 
their using in calculating gear. It is a good thing the fact as for all cases presented is 
necessary only a kind of relation, but with different parameters. These relations can be 
easy implemented on computers. 
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