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Analysis of Hobbing Tooth Surface Polygonal Error

ODOOOOH. ITAYADUODOOODOS. OBATAOOOOOOS. NAKAGAWA

Hob gear cutting is widely used as an inexpensive and highly accurate processing method. Even in the
rack and pinion type used in electric power steering, the pinion is machined by hob gear cutting, which
has a major impact on performance. Hob processing is an extremely complicated processing in which a
large number of cutting edges process the tooth surface, so analysis and evaluation are commensurately

difficult.

The authors clarified the mechanism of tooth surface creation for hob gear cutting and developed
analysis software. We also proposed a new evaluation method. Finally, we prototyped and evaluated
gears using this method, actually mounted them on an electric power steering system, and confirmed the

usefulness of this method.

Key Words: hob, polygonal error, electric power steering, rack and pinion gear, friction force, tooth
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Dual-pinion type electric power steering
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Photo of tooth surface
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Cutting teeth by hobbing
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Polygon error, tooth profile
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Polygon error analysis on tooth surface
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Comparison of tooth surface profile

96

oo
oo

0000 um

oooooooooo

goboooobooboobooo
Frequency analysis comparison of tooth surface profile

AUb0udoogdooad

goboooooooobooooboooooooo
oobooooooooobooobooooboooooo
oooooooooooboooobooooboooooo
ooboooooooooboooobooboooboooooo
oobooooooooobocooboocooboooooo
oobooooooooobooooboocOooboooooon
oboooooooooboooboocooboooooo
oooooooooooboooboooobooooon
gooooooo

000007.5um
nooo nooo
(@000

, 000004.8um
oDooo oooo
(yooo

gooooooo
Comparison of tooth surface
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Outline of examination procedure

ooo
ooo

O0DO0O0OON

00000000 0Odeg

Ji1i1ogoooooooa
Result of rack load measurement
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Results of trial product and current product
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