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Fig.1 Internal gear polish honing motion form
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Fig. 2 Material removal process by honing wheel surface abrasives
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Fig. 3 Measured topography of the honing wheel surface
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Fig.4 Contact relation between honing wheel abrasive and tooth

surface
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Tab.1 Basic parameters of workpiece gear and honing wheel

RS H H e (k=H) TAFHH (=W)
Wiflz, 75 31
B m, /mm 3.879
LIRS a /(%) 28
WRHER B,/ (°) -2.089 —
P9 b, /mm 50 45
Wi ik BiA% d, /mm — 114. 53
WA d, /mm 278. 06 127.38
Wt B2 d, /mm 291. 65 111. 24
FEBEA2 1, /mm 128. 50 53.09
TR LG v, 210 0.3
BB E, /GPa 70 0.07
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Fig. 9 Experiment on workpiece tooth surface topography

measurement
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Tab.2 Machining parameters for internal gear polish honing

S8 1B
Hi PR HG  ny, /(r/min) - 70
JE KR 180#
WHH L 4
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oyl TR O 20
FATRAZ ML 5 £ /um)/ 1.8
HiHlAaxiE D, /um 63
Wz /() 2
ful i @ /mm 86. 38
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Tab.3 Comparison of predicted and test surface roughness

parameters
M| B8 | WEE/Mm | RS /am | BUE/um | R%E%
S, 0.3598 0.199 8 0.2001 0.15
1 S, 0. 446 8 0.2669 0.289 4 8.43
S, 3.2927 2.884 1 3.064 4 6.25
S, 0.3529 0.2116 0.2019 4.58
2 S, 0.4495 0.2835 0.2989 5.43
S, 4.7677 3.4936 3.7542 7.46
S, 0.3832 0.2351 0.2159 8.17
3 S, 0.478 9 0.3187 0.3062 3.92
S, 4.3428 3.5112 3.784 1 7.77
S, 0.3399 0.224 8 0.196 1 12.77
4 S, 0.4426 0.2929 0.302 8 3.38
S, 4.0029 3.697 6 3.6259 1.94
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Fig. 10 Initial surface topography of the workpiece gear
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Fig. 11 Error comparison of predicted and test surface roughness

parameters
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Tab. 4 Internal gear polish honing parameter setting

HrBE S o/ (/min) | VIR (nm/r) | e HTEER ) /s | SEBRHTESHT /s
20 100 366
70 100 102
120 100 60
170 100 42
220 100 33

102
70 50 207
70 100 102
70 150 69
70 200 51
70 250 39
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Fig. 12 Effect of honing wheel speed on surface roughness and ma-

chining efficiency
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Prediction method for the three-dimensional surface roughness in internal
gear polish honing of the aeronautic cylindrical gear
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Abstract: [Objective] Internal gear polish honing has the characteristics of improving tooth surface quality and reducing
transmission noise, which can effectively improve the service performance and fatigue life of gears. In order to gain a deeper
understanding of the surface formation mechanism of internal gear polish honing of aerospace gears and guide the optimization
of process parameters, a positive prediction method for the three-dimensional surface roughness of internal gear polish honing
was proposed. [Methods] Firstly, based on the principles of internal conjugate meshing and abrasive cutting mechanisms, the
cutting depth and cutting number of abrasive grains driven by honing process parameters were derived. Secondly, the
progressive removal of micro-asperities on the tooth surface by abrasives during honing was equivalently mapped into a
"meshing contact-material removal" signal processing operator applied to the 3D height data. Then, through adaptive denoising
and morphology-preserving correction of the measured initial tooth surface, the material removal process was simulated. Finally,
iterative calculations were performed using Matlab software to obtain the post-honing 3D surface height data and predict the
roughness. [Results] Validated by gear honing experiments, the average prediction errors for 12 groups of roughness parameters
S S, and S, are 6.41%, 5.30%, and 5.86%, respectively, with the maximum error not exceeding 12.76%. The analysis
indicates that surface roughness decreases with an increase in honing wheel speed and increases with a decrease in the cutting
rate. This research provides a quantitative reference for optimizing process parameters in internal gear polish honing and offers a
novel proactive prediction method for the precision machining of complex curved surfaces.

Key words: Internal gear polish honing; Aeronautic gear; Surface roughness; Predictive modeling; Abrasive grain
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