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Design of High-Reduction Hypoid Gears
(2nd Report, Method for Designing
by Gear Spiral Angle Parameter)

Norio ITO and Koich TAKAHASHI

When hypoid gears are used as high-reduction gears with a 90-degree shaft angle, the expected
gear cannot be obtained by a calculation method for designing general hypoid gears. In our first
report, we set up a fundamental formula regarding the design by a difference of the pinion shape. In
the present report, by using the results, the calculation method with adjustability of the tooth bearing
and degree of freedom for designing is investigated for the case in which the blanks of pinion and
gear are of conical shape. As a result, it is clarified that a method for designing which accomplishes
the above purpose is can be obtained if the gear spiral angle is freedom as a variable.
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Mean Cone Distance s 1627.3063 67.5011 Mean Cone Distance 1] 31.0729 70.2359
Pitch Angle deg 1760 89.6840 Pitch Angle deg 9.2598 74,9945
Spiral Angle deg 86.2814 | 30.1472 Spiral Angle deg | 86.4117 33.8732
Pinion Offset deg 56.0710 Pinion Offset deg 54.1754
(Below Center) (Below Center)

Limit Pressure Angle deg -7.3970 Limit Pressure Angle deg 1.7444
Geodesic Curvature Geodesic Curvature

Radius mm 37.7836 Radius mm 38.0823
Duplex Dedendum Angle deg .3265 Duplex Dedendum Angle deg -.0893
Dedendum Angle deg -.0489 L2115 Dedendum Angle deg .0133 -.0759
Pitch Line Angle deg 3.7330 Pitch Line Angle deg 4.3626
Principal Direction deg .2419 Principal Direction deg -.0630

(Angle to the Z-Axis) (Angle to the Z-Axis)

Mounting Distance un 37.6148 4.9999 Mounting Distance L1 42.1621 4.8932
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Pitch Diameter na 101179 | 185 Pitch Diameter m 15.6017 | 155
Addendum (7] 1.0993 L1933 Addendum nn .9961 .1760
Dedendum (1] .4288 1.3306 Dedendum [ 1] .4041 1.2258
Yhole Depth o 1.5240 ¥hole Depth nn 1.4018
Outside Diameter 7] 12.2600 | 155.0023 OQutside Diameter mn 15.1846 | 155.1085
Pitch Apex Beyond Pitch Apex Beyond

Crossing Point [T 1589.6838 -4.6211 Crossing Point m -11.4941 13.2916

Face Apex Beyond

Crossing Point [
Root Apex Beyond

Crossing Point ]

1009.1067 -4.5006

1726.8532 -5.5830

Crown to Crossing Point mm 56.7998 4.8976

Pitch Angle deg L1760 89.6840
Face Angle deg L3310 89.7330
Root Angle deg L1487 89.4065
Spiral Angle deg 86.2814 30.1472

Mean Pitch Radius - 5 67.5001

Face Apex Beyond

Crossing Point nn
Root Apex Beyond

Crossing Point nm
Crown to Crossing Point nm

-5.0185 13.4932

-14.0484 11.9128
59.1818 7.3346

Pitch Angle deg 9.2598 74.9945
Face Angle deg 9.2118 74.9811
Root Angle deg 9.2682 75.0704
Spiral Angle deg 86.4117 33.8132
Mean Pitch Radius nn H 67.8409
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