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Tooth surface relief method of spiral bevel gear based on
high-order cutting motion
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Abstract: A method of approximate tooth surface relief in use of standard cutting tool
was proposed with the advantage of machine flexibility. The tooth surface equation was es-
tablished according to different types of modified cutting tool, the relived tooth surface was

solved and the meshing FEA model was established. According to the gear meshing simula-

Wi B 8 :2017-12-02
EETE ERARBFIES (51775073) 5 TLIRE Tl 2 4 505 i Fods il $ R T A 92 50 % HF i 8 (DM 2015002) 5
PRI TR A5 A T R 42 (YCX2016108)
YEE B AV ik B (1983 —) W AR, 1+ 2 30 o5 &2 4% ol 1 25 1 1 0 A B s B R (DS . E-mail: wqzhang@cqutt. edu. en
BWAES BB (1961 —) , % B £, 322 M 825 4 14 48 19 1503 T B A I 4 R A9 BF 5% . E-mail: xdguo@cqut. edu. cn
Sl A ok P . SCREAE SRR AR L 55 JE T U015 /5 B i Bl Y B A 1T A0 18 T8 2k 0 ik L) ). A A B ) 2 4. 2019, 84 (1) £ 238-247.

ZHANG Weiging, WEN Yikai, GUO Xiaodong,et al. Tooth surface relief method of spiral bevel gear based on high-order
cutting motion[ J]. Journal of Aerospace Power,2019,34(1);238-247.



51

5k TN 45 R T U A 5 B iz Sl Bl SR A 1A 6 A T 2% O TR 239

tion of the FEA method, the transmission performances of different relived tooth surfaces

were compared, and the arc-edged cutting tool was chosen as the optimization target accord-

ing to the result. The higher order cutting motion was introduced, and the optimization

model of tooth surface approaching was established according to the optimization target. The

transmission performances of optimal tooth surface and unrelieved tooth surface were com-

pared. Results showed that the first-order vibration amplitude decreased approximately

16. 6% when optimal tooth surface was meshed, and the gear transmission performance was

effectively improved.
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Table 1 Basic parameters of gear set
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Fig.3 Maximum contact stress extraction
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Fig. 7 Tooth surface optimization process
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Table 3 Comparisons of gear cutting setting parameters
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