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Equi-Depth Tooth Hypoid Gear Using Formate Gear Cutting Method
(1st Report, Basic Dimensions for Gear Cutting)

Norio ITO and Koichi TAKAHASHI

Problems concerning the tooth taper of a spiral bevel gear and a hypoid gear have long been
discussed. However, it is said that an equi-depth tooth and a tapered tooth have both advantages and
disadvantages, and it remains to be undetermined which of the two is more useful. Recently recession
which has affected the American car industry and the spread of FF cars have resulted in the shortage
of engineers knowledgeable of the Gleason system and skilled in handling gear cutting using Gleason
machines. Thus the equi-depth tooth gear has become the focus of much attention. In this paper, we
have studied the gear cutting method of the equi-depth tooth hypoid gear using the formate method
of Gleason system. In this report, we described basic equations to obtain accurate gear dimensions

for designing and gear cutting.
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Combination n/N 8/35

Shaft Angle z 90 deg
Gear Pitch Dia. D 190 mm
Gear Face Width F 28 mm
Pinion Offset E 30 mm

Standard Cutter Dia. 2r. 190.5 om
Blade Pressure Angle ¢ 19 deg

® 2 FMIRSTET

Equi-Depth Tooth Tapered Tooth
PINION GEAR PINION GEAR

Pitch Diameter - 58.3799 190 58. 3311 190
Addendum ] 6. 5656 1. 1590 8.2415 14177
Dedendum - 2.3678 1.7765 2. 6607 9. 2475
¥hole Depth - 8.9336 8. 9355 10. 9023 10. 6652
Outside Diameter m=m 71.1209 | 190. 5964 74.3303 | 190.7283
Pitch Apex Beyond ma 24.1889 -3.3372 24. 8305 -3. 4742
Crossing Point (Zpp) (Zgp) (Zpp) (Zgp)
Pace Apex Beyond mm 51,3966 | -2.1378 13.3749 | -3.8842
Crossing Point (Zpf) (Zgf) (Zpf) (Zgf)
Root Apex Beyond - 14.4016 | -11. 3846 22.4017 -2.3254
Crossing Point (Zpr) (Zegr) (Zpr) (Zgr)

Crown to Crossing wm | 91.2876 | 27.5129 [ 90.8905 | 27.2417
Point (Xpo) (Xgo) (Xpo) (Xgo)

Pitch Angle deg | 14.0011 | 75.0898 | 13.9169 | 75.1786

Pace Angle deg 13. 9944 75. 0898 19.6185 76.2313
Root Angle deg 14,0011 75. 0898 12. 9164 69. 1794
Spiral Angle deg 49. 6688 29. 1323 49. 6688 29. 1287
Mean Radius - 25.1331 814714 25.1323 81. 4658
Linit Pressure deg -6. 3545 -6. 4018
Angle
Dedendun Angle  deg o | e -1.0587 | 5.9932
Cutter Diameter - 190. 5 190.5

# 3 ZFEWOMBIERGET

Drive Coast
n an 0. 0361 0.0474

New Pitch Point 6  deg | -1.3206 1. 4681
6  deg 3.1951 | -3.5031

Cutter Tilt Angle A ¢ deg -6. 3545

Root Spiral Angle r deg 29.1323

Pinion Pitch Cone
Cone Distance A, =m | 101.9098 | 105.7114
Pitch Angle 7 deg | 13.9984 14. 0036
Spiral Angle Y, deg | 47.8056 51.2837

Gear Pitch Cone
Cone Distance A, m 84.3101
Pitch Angle r deg 75.0898
Spiral Angle Y. deg | 27.2382  30.7758

Pressure Angle ¢  deg | 11.9270 | -24.5655

Gear Principal
Dedendum Angle &2 deg | -0.5554 0. 6647
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5. # i
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x4 ZOEMEOBIEXRHET

Drive Coast
n ] . 0.0497 0.0582
New Pitch Point 6  deg | -1.3612 1. 4542
6 deg 3.2400 | -3.4288
Cutter Tilt Angle A ¢ des -3, 4589
Root Spiral Angle ¥r deg 29. 5801
Pinion Pitch Cone
Cone Distance A, sn | 104.3189 | 104.2014
Pitch Angle 7 deg | 13.9167 | 13.9165
Spiral Angle Y, deg | 49.5098 | 49.4024
Gear Pitch Cone

Cone Distance A, m 84. 2696

Pitch Angle r deg 75. 1786

Spiral Angle Y deg | 28.9670 | 28.8578
Pressure Angle ¢ deg | 11.6870 | -24. 3962

Gear Principal
Dedendum Angle &, deg 47513 6.3853

Xgo
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