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Method for Cutting Hypoid Gears Using Quasi-Basic Member
(Quasi-Basic Member and Its Basic Dimensions)

Hisashi TAMURA, Kazumasa KAWASAKI and Yoshitomo HANEDA

It is necessary to modify the tooth surface of hypoid gears because of the need to deal with
various kinds of errors. Skilled workers treat this problem using the trial-and -error method so far.
In this paper, a theoretical method for cutting hypoid pinion under consideration of tooth surface
modification is proposed. The method is based on the theory of basic member. The non-generating
ring gear is cut by Gleason’s Formate method. The pinion is generated by a newly introduced quasi-
basic member whose tooth (tool) surface is a conventional conical surface. The quasi-basic
member is a substitute tool gear for the basic member which is an imaginary gear generated by a ring
gear. The tool surface of the quasi-basic member is in contact with the imaginary generated tooth
surface of the basic member at a point, and envelops the imaginary surface in tool material side.
There is a small clearance between the two surfaces. This clearance modifies the pinion tooth
surface. The essence of this method is the setup of the quasi-basic member on the Gleason hypoid
generator, namely, the determination of machine settings.

Key Words: Machine Element, Gear, Design, Hypoid Gear, Gear Cutting, Basic Member, Profile
Modification, Crowning, Machine Setting, Gleason Hypoid Generator, Tooth Bearing
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Fig.1 Relationships of each tooth surface

Modified tooth surface
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Fig. 2 Relationship between three gears
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Fig.3 Envelops by gear tooth surface
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Table 1 Dimensions of hypoid gears (mm)

Gear Pinion
Number of teeth 45 7
Diameter 138.81 28.06
Face width 24.00 26.89
Outer cone distance 83.82 92.04
Mean cone distance 71.84 79.55
Addendum 0.93 5.24
Dedendum 6.04 1.82
Pitch angle 79° 48’ 9° 537
Face angle 80° 38 14° 28
Mean spiral angle 33° 0% 47° 37
Mounting distance L, M, 40.00 85.00
Module 3.667
Pinion offset e 18.00

1647

Table 4 Comparison of the quasi-basic member
dimensions with Gleason summary (mm)

For pinion concave tooth For pinion convex tooth
Quasi-basic Gleason Quasi-basic Gleason
member summary member summary
k 6.1914 6.1914 6.3271 6.3271
a 9° 11 4° 54/
I 18.58 17.08 18.30 17.73
m -0.30 -1.64 -0.09 +1.49
¢ | -8 21 -3° 26/ -4° 24 -4° 59

B DELIDFVYREBILIELONTVRAEHDEHEZ

T3, LeW->TE YYD B2 &3 223,
BYID R cEERD A 2 L 2ET T, WY L

Table 2 Cutter specifications and machine settings in
ring gear cutting (mm)

Cutter diameter 2R,
Point width w

Inside blade angle Vg
Outside blade angle Yig
Machine root angle A o
Machine center to back L,

Cutter center V,H,Z)

convex

Conjugate point Q{
concave

1524

2.54

17° 00/
17° 00/
75 02
40.02

(-63.89, 29.91

[~0.9774 rad(-56")
60 71 1.0297 rad (=59° )

Vg =3.5

50)

FRIZDOWTZOEDOWYI D ETE ¥ Y RO =Kt
JEREHIE W L > CHEEL®, 2R EHVWE I LIk 5
5, KETREENREOEMKGE R Tl
IRTEEILDNA KA REV IO THEA R, HEHEA
WHEZNZTNWOEAETRHET S, £2 12X viRY]

Fidry & #IERT.

I X5 TEVYERENTLI

WE b, %k, £1, 200LE7) —Y Y HOE5 27
HAFTRCK > TRIZBDTHZH, 7 )=V ¥ -
v ) =00y & TEBICHEYID LeFYicown TH
T %2 ZROCHEREE U7z, 2y & L BEER (V,

Ho, Zg) IZ§ i

Table 3 Dimensions of basic member and quasi-basic

member (mm)

BMEOH L ZEPHEHL TWEOD

T, X2 ZFDORAIERE D 557/ EHHEME) 2R L

For pinion concave tooth ] For pinion convex tooth

e 18.00

i 6.428571 (=45/7)

a 5° 00

e 17.86

h -1.563 (mm/rad)

J 6.316953

k 6.3186 [6.1914] 6.3186[6.327]

/ 18.33[17.08] 18.32[17.73]

m -0.14 [-1.64] -0.10 [+1.49]

n 20.48 20.32

I 68.19 67.69

v, 68.23 67.73

C | -4 36 [3° 26 ] -4° 4[4 59 ]
i -1° 15 -1° 1¥¢
¥, -15° 1 -15° 38’

a |(0.9998,0,0.0219) (0.9997, 0, 0.0226)

b | (-0.0017,0.9968, 0.0802) | (-0.0019, 0.9966, 0.0820)
¢ |(-0.0218,-0.0802, 0.9965) | (-0.0225,-0.0820, 0.9964)
q | (20.79, 66.56, -15.14) (15.19, 67.50, -14.29)

r |(0.13,1.79,-20.81) (0.13,1.72,-20.05)

N | (-0.6100, 0.7792,0.1443) | (0.6815, -0.6065, 0.4097)
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