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1 Tip and root relief, linear 

Picture: Mod_tipRootReliefLinear.png 

  
dSa tip relief, start, at tip dSf root relief, start, at root 
dCa tip relief, end, at tip  dCf root relief, end, at root 
Cαa tip relief, value, normal to involute  Cαf root relief, value, normal to involute 
LCa tip relief, roll length LCf root relief, roll length 
L roll length   

Inputs: Value = Cαa, Cαf | Factor 1 = LCa/mn, LCf/mn 
Conditions: Value ≠ 0 | Factor 1 > 0 
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2 Tip and root relief, linear with transition radius 

Picture: Mod_tipRootReliefRad.png 

 
dSa tip relief, start, at tip dSf root relief, start, at root 
dCa tip relief, end, at tip  dCf root relief, end, at root 
Cαa tip relief, value, normal to involute  Cαf root relief, value, normal to involute 
LCa tip relief, roll length LCf root relief, roll length 
rCa transition radius, at tip rCf transition radius, at root 
L roll length   

Inputs: Value = Cαa, Cαf | Factor 1 = LCa/mn, LCf/mn | Factor 2 = rCa/mn, rCf/mn 
Conditions: Value > 0 | Factor 1 > 0 | Factor 2 > 0 
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3 Tip and root relief, arc like 

Picture: Mod_tipRootReliefArc.png 

  
dSa tip relief, start, at tip dSf root relief, start, at root 
dCa tip relief, end, at tip  dCf root relief, end, at root 
Cαa tip relief, value, normal to involute  Cαf root relief, value, normal to involute 
LCa tip relief, roll length LCf root relief, roll length 
ra tip relief, radius rf root relief, radius 
L roll length   

Inputs: Value = Cαa, Cαf | Factor 1 = LCa/mn, LCf/mn 
Conditions: Value ≠ 0 | Factor 1 > 0 
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4 Tip and root relief, progressive 

Picture: Mod_tipRootReliefProg.png 

  
dSa tip relief, start, at tip dSf root relief, start, at root 
dCa tip relief, end, at tip  dCf root relief, end, at root 
Cαa tip relief, value, normal to involute  Cαf root relief, value, normal to involute 
LCa tip relief, roll length LCf root relief, roll length 
L roll length   

Inputs: Value = Cαa, Cαf | Factor 1 = LCa/mn, LCf/mn | Factor 2 – see manual 
Conditions: Value ≠ 0 | Factor 1 > 0 | 5 < Factor 2 < 20 
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5 Tip relief, linear with profile crowning 

Picture: Mod_tipReliefCrown.png 

 
dSa modification, start, at tip dSf modification, end, at root 
Cαa tip relief, value, normal to involute LCa tip relief, roll length 
Cβ profile crowning, value L roll length 

Inputs: Value = Cβ | Factor 1 = LCa/mn | Factor 2 = 1000ꞏCαa /mn 
Conditions: Value ≠ 0 | Factor 1 > 0 | Factor 2 > 0 
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6 Profile crowning (roll length-centered) 

Picture: Mod_profileCrowning.png 
  

 
dSa profile crowning, start, at tip dSf profile crowning, end, at root 

Cαa 
profile crowning, value, at tip, 
normal to involute  

Cαf 
profile crowning, value, at root, 
normal to involute 

L roll length   

Inputs: Value = Cαa = Cαf 
Conditions: Value ≠ 0 

Equation: 𝐿(𝑑𝑆𝑚) = 0.5 ∙ (𝐿(𝑑𝑆𝑎) + 𝐿(𝑑𝑆𝑓)) 
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7 Profile crowning (diameter-centered) 

Picture: Mod_profileCrowningDia.png 

 
dSa profile crowning, start, at tip dSf profile crowning, end, at root 

Cαa 
profile crowning, value, at tip, 
normal to involute  

Cαf 
profile crowning, value, at root, 
normal to involute 

Inputs: Value = Cαa = Cαf 
Conditions: Value ≠ 0 
Equation: 𝑑𝑆𝑚 = 0.5 ∙ (𝑑𝑆𝑎 + 𝑑𝑆𝑓) 
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8 Profile crowning, eccentric 

Picture: Mod_profileCrowningExc.png 

 
dSa profile crowning, start, at tip dSf profile crowning, end, at root 

Cαa 
profile crowning, value, at tip, 
normal to involute  

Cαf 
profile crowning, value, at root, 
normal to involute 

Lx 
tip to profile crowning vertex, roll 
length 

L roll length 

Inputs: Value = Cαa | Factor 1 = (dSa-dx)/(dSa-dSf) | Factor 2 = Cαf / Cαa 
Conditions: Value ≠ 0 | 0 < Factor 1 < 1 | Factor 2 ≥ 0 
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9 Profile crowning, shortened 

Picture: Mod_profileCrowningShort.png 
  

 
dSa modification, start, at tip dSf modification, start, at root 

Cαf 
profile crowning, value, at root, 
normal to involute 

LCa 
tip to profile crowning start, roll 
length 

Lx 
tip to profile crowning vertex, roll 
length 

L roll length 

Inputs: Value = Cαf | Factor 1 = (dSa-dx)/(dSa-dSf) | Factor 2 = (dSa-dS)/(dSa-dSf) 
Conditions: Value ≠ 0 | 0 < Factor 1 < 1 | 0 < Factor 2 < 1 
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10 Pressure angle modification (value), Transverse profile 
slope modification (value) 

Picture: Mod_pressureAngle.png 
  

 

dSa 
transverse profile slope modification, 
start, at tip 

dSf 
transverse profile slope modification, 
end, at root 

CHα 
transverse profile slope modification, 
value, normal to involute 

L roll length 

αn eff effective pressure angle   

Inputs: Value = CHα 
Conditions: Value ≠ 0 

Equation: 𝛼𝑛 𝑒𝑓𝑓 = 𝑎𝑡𝑎𝑛 (𝑐𝑜𝑠(𝛽) ∙ 𝑡𝑎𝑛 (𝛼𝑡 + 0.001 ∙ 𝐶𝐻𝛼/𝐴𝑏𝑠 (𝐿(𝑑𝑆𝑎) − 𝐿(𝑑𝑆𝑓)) / 𝑡𝑎𝑛 𝛼𝑡)) 
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11 Pressure angle modification (angle), Transverse profile 
slope modification (angle),  

Picture: Mod_pressureAngleAng.png 

 

dSa 
transverse profile slope modification, 
start, at tip 

dSf 
transverse profile slope modification, 
end, at root 

CHα 
transverse profile slope modification, 
value, normal to involute 

δCHα 
transverse profile slope modification, 
value, angle 

L roll length αn eff effective pressure angle 

Inputs: Factor 1 = δCHα (in arc minutes) 
Conditions: Factor 1 ≠ 0 

Equation: 𝐶 𝐻𝛼 = 1000 ∙ 𝑡𝑎𝑛 𝛼𝑡 ∙ (𝐹𝑎𝑐𝑡𝑜𝑟 1/60/ 𝑐𝑜𝑠 𝛽) ∙ 𝐴𝑏𝑠 ((𝑑𝑆𝑎) − 𝐿(𝑑𝑆𝑓)) 

Equation: 𝛼𝑛 𝑒𝑓𝑓 = 𝑎𝑡𝑎𝑛 (𝑐𝑜𝑠(𝛽) ∙ 𝑡𝑎𝑛 (𝛼𝑡 + 0.001 ∙ 𝐶𝐻𝛼/𝐴𝑏𝑠 (𝐿(𝑑𝑆𝑎) − 𝐿(𝑑𝑆𝑓)) / 𝑡𝑎𝑛 𝛼𝑡)) 
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12 Helix angle modification, tapered or conical 

Picture: Mod_helixAngleCon.png 

 
Spur Right helix Left helix 

 
  

 
 

b facewidth bF effective facewidth  
CHβ helix angle modification, value βeff effective helix angle 

Inputs: Value = CHβ 
Conditions: Value ≠ 0 
Equation: 𝐶 𝐻𝛽 = 1000 ∙ 𝑐𝑜𝑠 𝛼𝑛 ∙ 𝑏𝐹 ∙ (𝑡𝑎𝑛(𝛽 − 𝐹𝑎𝑐𝑡𝑜𝑟 1/60) − 𝑡𝑎𝑛(𝛽)) 

Equation: 𝛽 𝑒𝑓𝑓 = 𝑎𝑡𝑎𝑛 ((𝑏𝐹 ∙ 𝑡𝑎𝑛 𝛽 ± 𝐴𝑏𝑠(0.001 ∙ 𝐶𝐻𝛽/ 𝑐𝑜𝑠 𝛼𝑡))/𝑏𝐹) 
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13 Helix angle modification, parallel (value) 

Picture: Mod_helixAngle.png 

 
  Spur Right helix Left helix 
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b facewidth bF effective facewidth  
CHβ helix angle modification, value βeff effective helix angle 

Inputs: Value = CHβ 
Conditions: Value ≠ 0 
Equation: 𝐶 𝐻𝛽 = 1000 ∙ 𝑐𝑜𝑠 𝛼𝑛 ∙ 𝑏𝐹 ∙ (𝑡𝑎𝑛(𝛽 − 𝐹𝑎𝑐𝑡𝑜𝑟 1/60) − 𝑡𝑎𝑛(𝛽)) 

Equation: 𝛽 𝑒𝑓𝑓 = 𝑎𝑡𝑎𝑛 ((𝑏𝐹 ∙ 𝑡𝑎𝑛 𝛽 ± 𝐴𝑏𝑠(0.001 ∙ 𝐶𝐻𝛽/ 𝑐𝑜𝑠 𝛼𝑡))/𝑏𝐹) 

More information in Instruction 117: Definition of helix angle modification 
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14 Helix angle modification, parallel (angle) 

Picture: Mod_helixAngleAng.png 

 
  Spur Right helix Left helix 
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b facewidth bF effective facewidth  

CHβ helix angle modification, value δCHβ 
helix angle modification, value, 
angle 

βeff effective helix angle   

Inputs: Factor 1 = δCHβ (in arc minutes) 
Conditions: Factor 1 ≠ 0 

Equation: 𝛽 𝑒𝑓𝑓 = atan ((𝑏𝐹 ∙ tan 𝛽 ± 𝐴𝑏𝑠(0.001 ∙ 𝐶𝐻𝛽/ cos 𝛼𝑡))/𝑏𝐹) 
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15 Flank line crowning 

Picture: Mod_flankCrowning.png 
 

 
b facewidth bF effective facewidth  
CβI flank line crowning, value, at side I CβII flank line crowning, value, at side II 
r flank line crowning, radius   

Inputs: Value = CβI = CβII 
Conditions: Value ≠ 0 
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16 Flank line crowning, eccentric 

Picture: Mod_flankCrowningExc.png 
 

 
b facewidth bF effective facewidth  
CβI flank line crowning, value, at side I CβII flank line crowning, value, at side II 
rI flank line crowning, radius, at side I rII flank line crowning, radius, at side II 
bx side I to crowning vertex, length   

Inputs: Value = CβI | Factor 1 = bx/bF | Factor 2 = CβII/CβI 
Conditions: Value ≠ 0 | 0 < Factor 1 < 1 | Factor 2 > 0 
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17 Flank line crowning, side I and II 

Picture: Mod_flankCrowningShort.png 

 
b facewidth bF effective facewidth  

CβI 
flank line crowning, value, at LEI, at 
side I 

CβII 
flank line crowning, value, at LEII, at 
side II 

rI flank line crowning, radius, at side I rII flank line crowning, radius, at side II 
LCI flank line crowning, length, at side I LCII flank line crowning, length, at side II 

Inputs: Value = CβI, CβII | Factor 1 = LCI/bF, LCII/bF | Factor 2 = LEI/bF, LEII/bF 
Conditions: Value > 0 | 0 < Factor 2 < Factor 1 < 1 
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18 End relief, linear, side I and II 

Picture: Mod_endRelief.png 

 
b facewidth bF effective facewidth  
CβI end relief, value, at side I  CβII end relief, value, at side II 
LCI end relief, length, at side I  LCII end relief, length, at side II 

Inputs: Value = CβI, CβII | Factor 1 = LCI/bF, LCII/bF 
Conditions: Value > 0 | 0 < Factor 1 < 1 
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19 End relief, arc-like, side I and II 

Picture: Mod_endReliefArc.png 

 
b facewidth bF effective facewidth  
CβI end relief, value, at side I  CβII end relief, value, at side II 
rI end relief, radius, at side I rII end relief, radius, at side II 
LCI end relief, length, at side I  LCII end relief, length, at side II 

Inputs: Value = CβI, CβII | Factor 1 = LCI/bF, LCII/bF 
Conditions: Value > 0 | 0 < Factor 1 < 1 
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20 Triangular tip relief, side I and II 

Picture: Mod_triangularRelief.png 

 
b facewidth  bF effective facewidth  
dSa triangular relief, start, at side I dSa triangular relief, start, at side II 
dEaI triangular relief, end, at side I dEaII triangular relief, end, at side II 
CEaI triangular relief, value, at side I CEaII triangular relief, value, at side II 
bEaI triangular relief, length, at side I bEaII triangular relief, length, at side II 

Inputs: Value = CEaI, CEaII | Factor 1 = LEaI/mn, LEaII/mn | Factor 2 =  bEaI/bF, bEaII/bF 
Conditions: Value > 0 | Factor 1 > 0 | 0 < Factor 2 < 1 
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21 Twist 

Picture: Mod_twist.png 

 
dSa twist, start, at tip dSf twist, end, at root 
C twist, value   

Inputs: Value = 4ꞏC 
Conditions: Value ≠ 0 
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22 Natural twist for flank line crowning Cβ (generation 
grinding) 

Picture: Mod_twistManufacturing.png 
 
 

 
 

dSa natural twist, start, at tip dSf natural twist, end, at root 
C natural twist, value, f(Cβ) Cβ flank line crowning 

Input: Value = Cβ, see manual 
Conditions: Value > 0 
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23 Topological modification 

Picture: Mod_topological.png 
 

 

dSa topological modification, start, at tip dSf 
topological modification, end, at 
root 

bF effective facewidth Ci,j 
topological modification, value, at 
position i,j 

L roll length   

Input: Value = see manual 
Conditions: Value > 0 

 
 
 


