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Improvement of gear helix accuracy by controlling cone-shaped
error of grinding face of flat faced wheel
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Abstract: In order to develop ultra precision master gears, this paper takes the Y7125 grinder as an
example to analyze the effect of the cone-shaped error of grinding face on the helix deviations. It es-
tablishes a geometric model and derives the numeric expression of the effect. The theoretical results
show that the minimum effective bearing width has a little effect on the form deviation of gear helix.
However, as the increase of gear width, the effect of the cone-shaped error on the form deviation of
gear helix will significantly increase. Moreover, the cone-shaped error can make the curve of gear helix
deviation to be an arc-shape and the crowns of arc vary from the dedendum to the addendum. Finally,
the error measurement, gear-grinding experiment and deviation analysis are conducted by an example.
The results show that the ultra-precision gear can achieve the quality of 1 helix deviation by control-

ling the cone-shaped error of grinding face of flat faced wheel under 2. 7.
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Fig. 3 Calculation of minimum effective bearing width
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Fig. 4 Establishment of coordinate system

3.3 ERPEHEBREERERIS N

VAR P A o AR v Ok T b T I S Z AL X
FIF R 1) T FE 5% 2 A JELX B IS 14 48 7 A IRUE R TP
WA 22+ 30 7 A= 8 e 2 AR Al 22 . o MLk OO iy
H ] R TT ) R 8 £ b 2 O 2 B 0 R L S N 5
JIE 7 AR AR AR

<L | — >

| N X
o fup ¥ " }
T 1\ e

Pl 5 THT B T R 22 X MR £ i 22 FA R )

Fig. 5 Effect of cone-shaped error on helix deviation
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Fig. 6 Effect on total helix deviation with £#=0
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Tab. 2 Measuring results at different positions
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Fig. 10 Actual measurement of gear helix deviations
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