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Meshing performance of face gear drive based on

pinion asymmetric double crowned
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Henan University of Science and Technology, Luoyang Henan 471003, China;
2. School of Mechanical Engineering,
Jiangsu University, Zhenjiang Jiangsu 212012, China)

Abstract: A new modification method for face gear was proposed as the pinion double
crowned. The derivations of surface equations of tooth modified pinion and face-gear were
obtained respectively. The meshing performance investigation of the local conjugate face-
gear pair was presented after the tooth contact anlysis was achieved taking the assembly er-
rors into consideration. Finally, the calculated examples show that it enables the transmis-
sion errors to form a parabolic function, and enables the direction of contact path and the
magnitude of transmission errors to get good control while the factors are pre-designed. The
meshing performance of the local conjugate gear pair can obtain an anticipating controllability
by using this method, which is quite important for restraining the edge contact, vibration

and noise of face gear drive.
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Fig. 1 Rack-cutter profile
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Fig. 2 Generation of shaper or pionion
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Fig. 3 Generation of double crowned
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Fig. 5 Generation of face gear surface



27

2632
30
= 20 R
10t 1
oK
2 0 ]
Hr
& 1ot 1
i =20
=30  -20 -10 0 10 20 30
INEERETRIC)
¥ o, |V (a) L AEIRERHMEBNIR 22
‘—o_‘
)
AE=0.1 mm
* ¢! § A=0mm Ag=2.0 mm
? Pas002
a., 0 X :t 4 t
2 ; P i
S~ 2
il -““—i__“_‘_
1
@ (n) Hehh s 2
6
7 1
Fig. 6 Coordinate systems lied f
'€ cordmate systems apphied for Fig. 7 Contact path and driving error results for case 1
simulation of meshing .
with no assembly errors
/
Matlab , # 3 9 ,
[12-15)
’ ’
3 ’ ’
3 1, 1
, N 3 a,=—0.0lmm ',a=0.005mm
0
1 2
Table 1 Design parameters E -4t
w6l
1 2 3 B
P
N. 25 25 25 T
‘ -12t
N, 22 25 25 _14 . . . . .
-40 =30 =20 -10 0 10 20
N 89 89 89 AN
m 3 3 3 (a) fEaliin
as/ (M) 20 20 20

7/ 90 90 90 /
R, /mm 129 129 129 M

R, /mm 151 151 151
A
a)/mm™ 0 —0.01 —0.02 (b) Hefiefz
8 2 =0,u=0 ,
a/mm™’ 0 0.005  0.003 Ho
- 1 Fig. 8 Contact path and driving erro results for
’ case 2 with no assembly errors when u, =0,u=0



11

2633

Fig. 9 Contact path results for case 3 with no assembly

errors when w, =0,u=0
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