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Tooth Contact Analysis Algorithm Based on Predetermined
Position for Prolate Epicycloid Bevel Gears
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Abstract

In order to obtain tooth contact quality and adjust the contact area, the tooth contact analysis based
on predetermined position was studied based on generation method with tilt of prolate epicycloid bevel
gears. The cutting movement was analyzed, and the cutting mathematical model with tilt was established
according to the relative position and motion among cutter, cradle and workpiece, and the theoretical
tooth surface equation was derived. The tooth testing model with axis position variable was established,
the simplified tooth contact analysis algorithm was derived, the solved method about contact ellipse was
given, and the solved process about tooth contact analysis based on predetermined position was provided.
Finally, a pair of prolate epicycloid bevel gears was analyzed on different predetermined position, and the
result shows that the simulation results are in accordance with the testing results, and the effectiveness of
tooth contact analysis algorithm is verified.
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Fig.2  Schematic diagram of cutter edge shape
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Fig.5 Mathematical model for tooth meshing
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elliptic on tooth surface
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Tab.1 Geometrical parameters of Oerlikon bevel gears

S8 /N K
LR 25 29
Jié 1] 7r g i
e/ () 90 90
{5/ mm 0 0
S Pk ) B/ mm 2.308 441 2.308 441
Z:% g B/ () 35 35
FEJifas(°) 20 20
1 5&/mm 25 25
41 7 /mm 5.193 992 5.193 992
P T 5 /mm 2.539285 2.077 597
2% 1547 BE A 242/ mm 86. 775 337 100. 660 00
A/ (°) 40. 762 699 49.237 301
xk2 TIEBH
Tab.2 Cutter-head parameters
28 /N PN i
T 11 11
P77 (0) 7. 184 687 7.267516
SR T5 1 1/ (°) 7.1269 84 7.321 086
P )] 2 4% /mm 99.598 923 100. 365 234
&b J124% /mm 100. 401 100 99. 634 789
WIS/ () 12.259 140 20
SAIITRTE A/ (°) ~27.743 879 -20
*x3 EXMISH
Tab.3 Basic processing parameters
28 /N PN
A TIMBI A/ (°) 11. 083 700 0
1 18] T/ mm 88. 846 298 88. 848 000
f 18 I/ (©) 87. 170 898 87. 059 097
LR/ () 35. 848 801 49.237 301
I F 487/ mm 0 0
K58 18 IF it /mm -0.002 121 0
PRAAE IE f#/mm —4.342 200 0
BRI 1. 525 884 1.320272
x4 HMEMESH
Tab.4 Predetermined position parameters
S8 fiE 1 £ 2 L E 3
dz/mm 0 -5
dy/mm 0 0
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