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Theoretical analysis for manufacturing face gear

by plane cutter

PENG Xian-long, ZHANG Le, GUO Wei

(School of Mechanical Engineering, Xi'an University of Science and Technology,
Xi’an 710054, China)

Abstract; The application of the plane cutter in face gear manufacturing is able to im-
prove the generality and decrease the design and manufacturing cost of the cutter. Firstly,
based on the simulation of the Gleason Works’ method, it pointed out that the ideal tooth
surface cannot be obtained by only the application of higher order roll ratio. Then an addi-
tional motion was proposed: through the additional motion and higher order roll ratio, the
exact simulation of suppositional involute can be realized in the cutter’s motion. Thirdly, the
method for determining the polynomial coefficients of the higher order roll ratio and addition-
al motion was proposed. Fourthly the equations of the generating plane of the plane cutter
and the tooth surface of the face gear were derived. Finally. the numerical simulation of the
roll ratio, motion rule, tooth contact analysis were performed. The results show that: in the
numerical example, the maximum tooth surface error is —1. 05 mm, the contact path is tilt-
ed, the maximum length of contact ellipse is 11. 2 mm, transmission errors is about 0", the
meshing between the generated face gear and the standard pinion demonstrates good features
of ‘quasi conjugate’. Hence the manufacturing method for rough cutting, and finish grind-

ing has perfect feasibility and practicability.

YR B H8:2015-06-14

HEETR 1K ARAEES (51605378) ; HE 534 (2016M592814) ; BEPGA [ SRR 58 %1 (2015]Q5159) 5
P42 B R 1 3k 42 (2015QDJ026)

TEE R Ay 5256 0 (1982 ) L 55 LU . WLt . 38 MWL b1 50 00 £ 3 5.

SR e, ik A, 38 1. S T U0 B T A 0 BRI 4 A [T ). s 3h Jr 24 4k, 2017, 32(4) : 1018-1024. PENG Xianlong,

ZHANG Le,GUO Wei . Theoretical analysis for manufacturing face gear by plane cutter[ ]J]. Journal of Aerospace Power,

2017,32(4):1018-1024.



#a

e A T ) B T A 4 R BRI A A 1019

Key words:

face gear; plane cutter; manufacturing; higher order roll ratio;

additional motion; tooth surface errors; tooth contact analysis

1 5E b s F T A 48 R i 3 D7 vk ik T 4 1A
IR BOR D) T BT S N T ik
J1 B AR H S A 1A 0 T b B A R e
Z WU T A 56 A% 3 1 S H i UEDE B
e 7] 2 X BEASF T 01 B0 7 90 A f bR AL
SAE B AK R o RE I 2R 7 38 n 0 B A
S YAN Xiaoyu 82 T —FBE 5 5 1250 L A
g HO 2803, HUE T T/ i

K FH P T T B B A T A A B AR
S 1 7 FH RS B 40 D0 Bl bR HE AR 7R T P
T 7 R R e A8 AT 5 5 X AT 2 2 500 T IAF 8
A RAFEAT I L AN A AE 5 e s R R AR T AL
ANt A 1) 1 4 DI ISR

FMRER T 2010 4EAE T 20 /) W ol A A6 17
T T Hn A A S R R T 2012 AR R4S SE
B AL R AR S TR AR R R
AR e O T R T A S A LA W S M RE Y
P AR AR SCERCO-11 ]38 2 R 7E 7 ik 5 HR
JRWEAT TIBR B T4 AR E IR L Z A I R
Xif T3 EL 1 At 32 2l B0 A 8 A 5

AR SO SE IR B3R Sk b A 5 0 EAT A O
0 BT R4 AL L AR 5 T Al e R - 1 )
B T 4 48 1Y 5k - D4 HF- T T B B s
3l @ 5 F- T 7 B 19VR He Az s L @ @ sr )
JEL R T R R ) O TS Y. Q@D AT ok T s B 3B
HEAT A TR O 22 1 3 55 5 © X 48 T 44 T 55 A o ¥
TFE /NG e R AT TUART e PR RE 1) 2.

1 BHRFVEFZE

AR SCR [9-10 B i » R AP 1 77 B T i
Ve R B AN 1 B R, H o oF i ) B0 - T
TEZALE O v, om0 )BS85 U4 A
JICH HE R 8] e AR bR &S, Ron) B Z e gl L 4
0.0, 5 y, WIHEE B, 24 0.0, 1 H Ay b 1 & 5%
it o B9 —00 B 0,0, B, B 18 J] B 5% it o,
S8 H B S AL R o DI AT 2 1Y
KEN

o = a0 T aig, +argp + 0+ a.pn @D)
A @ G=0, 1o o) NTFHE R IR B0
W a5 (D Ry R R iV T AR s
Bl 0 B PR BRE AU T £k I H 2 8 T 2k AR
TH] A %8 0 48 14

IR S TP = 95 [ B e

Fig. 1 Face gear generated by plane cutter
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Fig. 4 Configuration of machine tool for manufacturing

face gear in Gleason Works
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Table 2 Polynomial coefficients of high order roll

ratio and additional motion
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