
 

Radius of curvature 
 
Basic gear formulas: 
 

ܦ ൌ  
ܼ
݀

 

 
݀ ൌ ݀ כ cos ߶ ሾ݅݊. ሿ 
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Conversion from degrees to radians: 
 

߶ ൌ
߶ߨ
180

 ሾ݀ܽݎ. ሿ 

 
Where: 
ܼ െ  ݄ݐ݁݁ݐ ݂ ݎܾ݁݉ݑ݊
݀ െ .ሾ݅݊ ݎ݁ݐ݁݉ܽ݅݀ ݄ܿݐ݅  ሿ  
݀ െ .ሾ݅݊ ݎ݁ݐ݁݉ܽ݅݀ ݁ݏܾܽ ሿ  
ܦ െ   ሿݏݏ݈݁݊݅ݏሾ݀݅݉݁݊ ݄ܿݐ݅ ݈ܽݎݐ݁݉ܽ݅݀
߶ െ  ሿ݁݁ݎሾ݀݁݃ ݈݁݃݊ܽ ݁ݎݑݏݏ݁ݎ
ݐ െ ,ܶܶܥ .ሾ݅݊ ݏݏ݄݁݊݇ܿ݅ݐ ݄ݐݐ ݎ݈ܽݑܿݎ݅ܿ ሿ  
 
General form of an involute function: 
 

߆ ൌ ߶ݒ݊݅ ൌ tan ߶ െ  ߶ 
 
Where: 
߆ െ  ሿݏ݊ܽ݅݀ܽݎሾ ݈݁݃݊ܽ ݎ݈ܽ
߆ െ  ሿ݁݁ݎሾ݀݁݃ ݈݁݃݊ܽ ݎ݈ܽ
߶ݒ݊݅ െ .݀ܽݎሾ ݈݁݃݊ܽ ݊ܽ ݂ ݊݅ݐܿ݊ݑ݂ ݁ݐݑ݈ݒ݊݅  ሿ 
߶ െ  ሿ݁݁ݎሾ݀݁݃ ݈݁݃݊ܽ ݁ݎݑݏݏ݁ݎ ݁ݐݑ݈ݒ݊݅
߶ െ  ሿݏ݊ܽ݅݀ܽݎሾ ݈݁݃݊ܽ ݁ݎݑݏݏ݁ݎ ݁ݐݑ݈ݒ݊݅
 
Radius of curvature at an arbitrary point on the involute curve: 
 

ߩ ൌ ሺܴ
ଶ െ ܴ

ଶሻ.ହ 
 
Where:  
ߩ െ ,݁ݎݑݐܽݒݎݑܿ ݂ ݏݑ݅݀ܽݎ   ݁ݐݑ݈ݒ݊݅ ݄݁ݐ ݊ "A" ݐ݊݅ ݐܽ
ܴ െ   "ܣ" ݐ݊݅ ݐ ݏݑ݅݀ܽݎ 
ܴ െ  ݏݑ݅݀ܽݎ ݁ݏܾܽ 
 
This could be expressed as a function of the pressure angle: 
 

ߩ ൌ ܴ כ sin ߶ 
 
Where:  
߶ െ  "ܣ" ݐ݊݅ ݐܽ ݈݁݃݊ܽ ݁ݎݑݏݏ݁ݎ 



 

Radius of curvature at pitch diameter: 
 

ߩ ൌ
݀ כ sin ߶

2
 

 
Where:  ߩ െ  ݁ݎݑݐܽݒݎݑܿ ݂ ݏݑ݅݀ܽݎ 
  ݀ െ   ݎ݁ݐ݁݉ܽ݅݀ ݄ܿݐ݅ 
    ߶ െ  ݎ݁ݐ݁݉ܽ݅݀ ݄ܿݐ݅ ݐܽ ݈݁݃݊ܽ ݁ݎݑݏݏ݁ݎ 
 
 
NOTE: 
 
ܴ ݏܣ ՜ ߩ ݄݁ݐ ∞ ՜   ݈݁݊݅ ݐ݄݃݅ܽݎݐݏ ܽ ݏܾ݁݉ܿ݁ ݄݁ܽݏ ݄ݐݐ ݄݁ݐ ݁ݎ݂݁ݎ݄݁ݐ ݀݊ܽ ∞
  ݇ܿܽݎ ݁ݐݑ݈ݒ݊݅ ܿ݅ݏܾܽ ݄݁ݐ ݊݅ ݏܽ
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