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Method for Cutting Hypoid Gears Using Quasi-Basic Member
(Determination of Machine Settings)

Yoshitomo HANEDA, Kazumasa KAWASAKI and Hisashi TAMURA

In a previous paper, a method for cutting hypoid pinion was proposed. In the method, instead of
a basic member which is a hypothetical gear conjugate to ring gear, a newly introduced quasi-basic
member is used as the actual tool gear to generate the pinion. The quasi-basic member is an
approximate gear of the basic member. This paper introduces the method for setting up the quasi
-basic member on the hypoid gear generator, namely, the method for calculating the machine
settings. The calculation starts with the designation of a central point.of tooth bearing on the ring
gear tooth surface. The pinion tooth surface which is generated by the quasi-basic member becomes
approximately a conjugate surface, so that the transmission error of this gear pair is very small. The
proposed method does not need the so-called tooth-bearing development. When the experimentally
made pinion was engaged with the ring gear given previously, the tooth bearing was desirable one.
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Fig.1 Conical surface of face mill cutter
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Fig.2 Back cone of ring gear
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Fig.3 Gear back cone and pinion root cone
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Back cone of pinion
S| root cone X,'(u', V)

Fig.4 Pinion root cone in S-VHZ
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Fig.5 Coordinate systems O-zyz and S- VHZ
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Table 1 Coordinate difference between basic member
and quasi-basic member (pm)

Rotation angle Ax Ay Az
+10° +0.6 ¥3.0 F1.5
+20° +2.1 ¥5.5 Fl2.2

Basic member tooth X,

Conjugate pinion tooth
>Modified pinion tooth
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Tool (Quasi—basic member tooth) surface X,

Fig.6 Clearance between tool surface and basic
member tooth surface
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Fig.7 Generation of basic member by ring gear
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Table 2 Dimensions of quasi-basic member and machine settings to cut pinion (mm)

For pinion concave tooth | For pinion convex tooth
(Hypoid gear)
Reduction ratio i 45/7(=6.42857)
Pinion offset e 18.00
Ring gear diameter 138.81
Ring gear face angle Ay 80° 38’
Module 3.667
(Basic member)
Incline angle a 5° 00’
Pinion offset e, 17.86
Reduced pitch h -1.563 mm/rad
Reduction ratio J 6.31695
(Quasi-basic member)
Ratio of roll k 6.318612 6.318654
Pinion offset / 18.33 18.34
Machine center to back (M, +m) 84.86 84.90
Machine root angle I —4° 36’ (355° 24" ) ~-4° 44’ (355° 16’ )
Angle n -1° 15 -1° 18’
(Cutter)
Conjugate meshing point 0, (20.78, 64.99, -20.48) (13.53, 66.01, -20.32)
Tooth surface normal N, (—0.6067, 0.7893, 0.0947) (0.7061, —0.5541, 0.4409)
Pinion root angle 2y 9° 04’
Cutter diameter 2R, 152.4
Point width W, 0.762
Length v, (=v,) 3.5 4.2
Blade pressure angle 7p 13° 05’ (0.B.) 20° 00’ (I.B.)
Incline angle of cutter axis  (f+4) 13° 43/ 13° 507
Small angle 4 -0° 25/ -0° 26’
Cutter center D, (70.51,7.12, -7.22) (68.05, 16.80, —7.88)
Direction of cutter axis a, (0.0722, 0.2258, 0.9715) (0.0596, 0.2315, 0.9710)
(Cutter machine settings)
Gleason hypoid|  Tilt é, 54° 56’ 55° 27
Generator Swivel &, -111° 46’ (248° 14" ) -106° 59 (253° 017 )
No. 116 Eccentric ¢, 37° 11/ 36° 46’
Cradle ¢, 155° 38’ (-204° 22 ) 147° 45" (-212° 15" )
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Concave tooth

Fig.9 Relation between interference and incline angle
of basic member
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Fig. 10 Tooth bearing of mating gears
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