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Dynamic frequency calculation of the spiral bevel
gear under prestress
LI Sheng peng, FANG Zong de
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Abstract: Being an important part_in aero“engine, the spiral bevel gears were frequently
destroyed from syntony. A modal analysis of the spiral bevel gears under prestress caused by
rotating speed and meshing torque was carried out by ANSYS. Dynamic frequencies of the
spiral bevel gears”with/different geometrical parameters were calculated. T he finite element
models were established using a design and analysis system of spiral bevel gear which had
been developed by ourselves. T he result shows that rotating speed and meshing torque have

certain effect on dynamic frequency.
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Table 1 Vibration frequencies and relative change rates of I shaped cantilever
/Hz /%
U=01m U,=01m U,=01m U=01m
42. 934 103 20 186 95 140 335
261 65 372 75 422 02 42 61
422 02 808 42 587 36 92 39
702 55 844 34 1169 5 20 66
1267 2 1400 1 1267 2 10 0
3
2.2
N Ri: 0 15 m, R(): ANSYS
Q2m, L=3m, 1
M=200N - )
m s 2
3.1

2
Table 2 Vibration frequencies and relative change

rates of annular section cantilever

/ Hz
M= 200'N * m [%
39 551 39 167 -097 !
240 21 239. 79 -017 L 4
422702 422 02 0
648 36 648. 02 - 005
1211 1 1210 8 0. 02
2
2
, Fig.2 Geometrical model of plain web spiral
0 97%: : bevel gear
: m= 575
’ mm, z= 52, a= 20°, B= 3%,
097%, B= 40 mm, 8= 6 mm, Y=
Q 02% 550 1
2 8 2
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n= 8 000 r/ min M= TI0 N *
m ANSYS
n= 8 000 r/
min, 837. 758 rad/ s,
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Fig. 3 Vibration mode diagram of plain web spiral
bevel gear
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Fig.4 Vibration mode diagram of inclined web

spiral bevel gear
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3 ( : Hz)
Table 3 Vibration frequencies of plain web spiral bevel gear ( Unit: Hz)
352 10 352 10 506. 03 871 57 871 57
M= 770 N* m 351 67 352 54 506. 03 871 34 871 78
n= 8 000 r/min 381 55 381 55 518 05 898 64 898 64
M=710 N* m n= 8 000 r/min 381 14 381 96 518 05 898 40 898 85
4 ( : Hz)
Table 4 Vibration frequencies of inclined web spiral bevel gear ( Unit: Hz)
361 50 361 50 913, 80 1073 4 1073 4
0= oF M=770 N* m 361 20 361 80 913. 80 10732 10736
- n= 8 000 r/min 382 26 382 26 923. 46 1,100. 9 1 1009
M=7I0N* m n= 8000 r/ min 381 97 382755 923.46 1100 7 11011
6392 29 639 29 1230 1 1400 3 1 400 3
0= 40 M=770 N* m 639 17 639. 4 11230. 1 1400. 2 1 400 4
- n= 8 000 r/min 648 42 648 42 1237 3 1420. 6 14206
M=-"770N* m ‘\n= 8000 r/Amin 64830 648 54 1237 3 1420. 5 1420 7
5 ( : %)
Table 5 Frequencies relative change rates of spiral bevel gear (Unit: %)
0 ¢ M= T70 N* m -0 12 012 0 -0 03 0 02
- n= 8 000 r/min 8 36 8 36 2 38 311 311
M=7I0N* m n= 8000 r/ min 825 8 438 2 38 3 08 313
0= o M=770 N* m - 008 0 08 0 -0 02 002
B n= 8 000 r/min 574 574 L 06 2 56 2 56
M= 770N* m n= 8000 r/ min 566 5 82 1 06 2 54 2 58
0= 4 M=770 N* m -002 0 02 0 -0 01 001
- n= 8 000 r/min 143 143 059 141 1 41
M= 770N* m n= 8000 r/ min 141 1 45 0 59 1 40 1 42
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