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High Reduction Hypoid Gear with Equi-Depth Tooth
(Method for Designing)

Norio ITO and Takayuki OKADA

Recently, a reduction gear which uses in power transmission device is advancing more and more
small-sizing and lightening. Particularly, as for the gear to obtain a high reduction ratio, hypoid
gears have come to be used in place of worm gears. The reason is that the hypoid gears have both
of their goodnesses owing to position in the middle of the spiral bevel gear and the worm gear. So
we use the hypoid gear as the gear to obtain high reduction. Then, the spiral angle of the pinion
increases and the shape becomes like small tapered crossed helical gears. Therefore, we apply a equi
~depth tooth which have same height along the tooth trace and try to cut the gears by using Duplex
spread method and improve the efficiency of gear cutting. In this paper, we describe the basic theory
for designing and gear cutting.
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Fig.1 Spiral angles and cutter radius
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Fig.3 Cutter blade angles of pinion and gear
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Fig.4 Relation between pinion and gear cutters
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Table 1 Basic dimensions for numerical calculation

Hypoid Gear Example No.1 No.2
Gear Ratio nl/ N 1/80 1/50
Module (Heel side) m; mn 1.5 5.0
Shaft Angle Y deg. 90

Pinion Offset E mm 35 65
Gear Face Width F  mm 10 37
Outside Diameter D mm 120 250
Blade Pressure Angle ¢, deg. 20

— 308 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

EWEEEERE AN XA XN FYOHRE 4001

BB (No. 1) BB KREL, EVa—LD/hE
W% b D, BAE] 2 (No. 2) I BE LI/ S vt
EVa-—VDOKERDIDTHE, Wy IDTL—FF
Fwing 2008 L7,

Table 2 Dimensions of gear ratio 1/80

Hypoid Gear (No. 1) Pinion Gear

Tooth Number n N 1 80
Pitch Diameter 2R, 2R, mm 5.5552 110.0500
Addendum mm 1.6509 0.2040
Dedendum mm 0.5323 1.9792
Whole Depth mm 2.1832
QOutside Diameter mm 10.1543 120.0000
Cone Distance A A, mm 35.9079 55.3017
Pitch Angle y I deg. 4.4365 84.2662
Spiral Angle v v, deg. 79.0000 39.5967
Limit Pressure Angle éo min. 0
Cutter Diameter 2r, mm 70.4964
Direction of Pitch Line Vy deg. 11.2390
Normal Curvature Radius of Pitch
Line Direction Pr mm -44175.0374
Principal Curvature Radius of Gear
Pitch Surface Ph mm —804.9478

o mn 550.7602
Pitch Surface Normal Curvature Radius
of Normal Direction P mm 1744.1182
Correction of Pressure Angle

A¢ min. 3.2819

Table 3 Dimensions of gear ratio 1/50

Hypoid Gear (No. 2) Pinion Gear

Tooth Number n N 1 50
Pitch Diameter 2R 2R, mm 11.3704 | 218.2319
Addendum mn 5.4725 0.6764
Dedendum mn 1.6487 6.4448
Whole Depth mm 7.1212
Outside Diameter mm 26.7602 250.0000
Cone Distance A Ay mm 63.9329 107.2885
Pitch Angle y T deg 5.1017 83.5812
Spiral Angle vy y, deg 72.0000 34.5226
Limit Pressure Angle ¢ min. 0
Cutter Diameter 2r, mm 121.6076
Direction of Pitch Line v, deg. 18.2433
Normal Curvature Radius of Pitch
Line Direction Pr mn 14408.9422
Principal Curvature Radius of Gear
Pitch Surface Ph mm -2015.5929

Ph mm 953.6876
Pitch Surface Normal Curvature Radius
of Normal Direction P mm 1810.1859
Correction of Pressure Angle

Ag¢ min. 10.4816

Table 4 Dimensions for pinion cutting

Example No.1 No.2

Ay mm 55.3017 ’ 107.7564
r, deg. 84.2662 83.0709
Y, deg. 39.5856 34.5054
z, deg. 90.0000 89.5966
E, mm 34.6245 64.4291
A¢, deg 5.7338 6.9291
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