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Summary

Mazda has been doing the hypoid gear cutting by using the Face-Milling. In the new 4WD

development, we were asked to develop smaller and more quiet PTOO Power Take Off(] . In order to

reduce size, we adopted more rigid Face-Hobbed-gear for the built-in hypoid gear. Face-Hobbed-gear

is produced through the so-called Face-Hobbing. In quest for high-rigidity and quietness, we

thoroughly refined the hypoid gear cutting process, and made hunt for absolute cost.

This paper introduces our approaches to reduce as much process of hypoid gear cutting as

possible.
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Fig.1 New PTOUO Power Take-off[]
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Face Milling Face Hobbing

Fig.5 Cutter System of Face Hobbing and Milling

Fig.6 New Machine for Grinding of Stick Blade
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Table 1 The Function Required of Lapping
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Fig.7 Hypoid-gear Meshing Model
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Table 2 Tooth Form Design Control Factors and Levels

1 2 3
Heat Treatment Timing head middle
Position in Heat Treatment Palette [ front left | center |back right
Pattern Length Factor 0.35 0.5 0.6
Blade Curvature 50 200 0(o0)
Delta Gamma X -1.5 0.5 2.5
Delta Psi -0.75 -0.5 -0.25
Delta Ax -0.015 -0.005 0.005
Cutter Radius Change —-0.005 0 0.005

Table 3 The Error Factors and Levels

1 2
Heat Treatment Modification small large
Torque (Transmission Error Measurement) low high
Alignment (V/H) 0/0 80/120
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