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Accurate modeling and verification of Oerlikon hypoid gears

based on tool normal benchmark
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Abstract: Based on the tooth cutting principle and manufacturing method of Oerlikon’s hypoid gear, the
structure and assembly location of three-faced blade is analyzed and the method to establish the
mathematical model of three-face cutter head and plate (SPIRON) by the normal benchmark of the NS
plane of tool is proposed. According to the manufacturing coordinate systems through HFT methods, the
mathematical models of pinion with generating method and gear with shaping method is established on the

basis of the NS benchmark. Furthermore, the technological process of Oerlikon’s hypoid gear modeling
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based on the three-face cutter is proposed. The two compare methods were made between the mathematical
tooth flank by tooth surface mathematical model and 45 point tooth surface by the KIMOS of both pinion
and gear and the contact pattern with actual and theory. Results reveal that the geometry and tooth line of
theoretical tooth surface of gear and pinion corresponds well with the actual tooth surface, the maximum
the concave error of pinion was 0.007 5 mm, the maximum convex error of gear about 0.002 3 mm. The
contact pattern is consistent between the contact patterns of tooth contact analysis (TCA) and loaded tooth
contact analysis (LTCA) by KIMOS and calculated by the initial element method, it verified the precision
of the mathematical model.

Keywords: hypoid gear; the normal benchmark of the NS plane; mathematical models; contact pattern
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hypoid gear
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Fig. 4 Knife plant model of face-hobbed
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Fig. 5 Machining coordinate system of left hypoid gear machine
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Table 1 Basic parameters of gear
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Table 2 Machine parameters
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Fig. 8 Machine and mathematics model of pinion and gear
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Table 3 Theory tooth surface 45 points set of Kimos (Portion) mm
HAR
e AN 4 sy, 02, AN 2y ez KM ;5 52 KI5y 52,
1 27.137,27.489,106.206 30.170,24.121,106.206 3.338,95.311,36.380 —1.157,95.364,36.679
2 28.876,27.103,106.206 31.015,24.625,106.206 4.120,95.882,35.413 —1.729,95.956,35.413
3 30.650,26.593,106.206 31.840,25.155,106.206 4.862,96.449,34.147 —2.304,96.956,34.147
4 32.454,25.952,106.206 32.648,25.707,106.206 5.608,97.009,32.881 —2.883,97.129,32.881
5 34.278,25.176,106.206 33.441,26.276,106.206 6.358,97.565,31.615 —3.465,97.710,31.615
6 19.051,31.198,101.472 22.614,28.720,101.472 5.459,91.735,35.034 1.094,91.891,35.033
7 21.551,31.347,101.472 23.491,29.920,101.472 6.186,92.291,33.767 0.548,92.496,33.767
8 24.205,31.247,101.472 24.292,31.180,101.472 6.917,92.841,32.501 0.000,93.098,32.501
9 26.992,30.877,101.472 25.028,32.489,101.472 7.651,93.385,31.235 —0.552,93.696,31.235
10 29.888,30.211,101.472 25.706,33.956,101.472 8.390,93.924,29.969 —1.107,94.292,29.969
x4 BEAELGARE(ES)
Table 4 Mathematical tooth surface points set (Portion) mm
gy INFETMTE ;s ys 52 INERINTET 2y a2 KA 2; 5y 02 KEETH 255 y: 52
1 138.050,46.199, —55.395 137.517,44.124, —26.463 107.746,41.534,28.305 106.350,12.844,44.532
2 138.131,45.291,—54.983 137.610,44.062, —26.388 108.122,38.497,29.754 107.210,14.158,42.135
3 138.255,43.930,—54.365 137.713,44.018,—26.312 108.823,32.807,31.656 108.119,15.316,39.813
4 138.381,42.569, —53.747 137.782,43.993, —26.236 109.791,25.589,32.548 109.078,16.348,37.635
5 138.509,41.208,—53.130 137.934,43.987,—26.162 110.209,22.954,32.405 110.343,17.551,35.236
6 137.310,50.835,—47.901 134.770,46.831, —18.258 101.755,31.179,36.677 102.619,4.170,4.460
7 137.424,49.420, —47.415 134.862,46.757,—18.193 102.283,23.681,37.736 103.777,6.463,4.192
8 137.541,48.006 , —46.929 134.962,46.701,—18.123 102.642,185.518,37.556 104.762,8.075,3.984
9 137.660,46.591,—46.443 135.070,46.663, —18.050 103.009,13.352,36.498 105.796,9.509,3.789
10 137.822,44.707,—45.795 135.180,46.646,—17.975 103.340,93.920,34.930 106.876,10.820,3.620
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