55 26 & 5 2 W M= HF#| Vol. 26 No. 2
20114 2 A Journal of Aerospace Power Feb. 2011

XEHS :1000-8055(2011)02-0409-07

ETEMAERTOTHMEREHERELR

ZEE, THEZE, wmEe, THX
AR A R K 2: BRIR S 8 ) TR 2= Be, dbat 100191)

i . WO T R TR A BRIC A BT 0 AT SRRSO BB BTt JT AT T AR B X LE B iE S 5. 7E AN-
SYS BREE T #HEST TR A 1 A U5 50 w4 Al B DG A BT AR AR L 5 3 7 B DG 2 A AT L DA T AR TR G B R 1)
SR SRR AR S A TR S0 0T I MR U S RS A o T AR I 0 O BB R S BB TR 1T 5 58 5 AR T B E 1Y
VBB TE B B T R B T G 48X H 2 90 R G, AT T 25 i B RN 2 Ar 00 R 1 I gh 6 b S 58, I
BT 15 BRABTE BT 58 0 52 B 0 41 4 W2 8 SR RIS . PSR R I - 2 11 O RL G SRS B 15 I B TR IRy R e A
B, T L LA AR 1 IR 2R M s SR TR T AN 8 4 T e R 43 9k Bk 11, 28 dB Al 4. 69 dB.

X B8 W HMARITTAN SRR ISR BURMER; FRMEDIE

hESES: THI32 XHERARIRED: A

Tooth profile modification of helical gears and experimental study
based on finite element contact analysis

WU Yong-jun, WANG Jian-jun,” HAN Qin-kai, LI Qi-han
(School of Jet Propulsion,
Beijing University of Aeronautics and-Astronautics, Beijing 1001913 China)

Abstract: The precise tooth profile.modification (TPM) of helical gears based on finite
element contact analysis has been investigateds—and the vibration comparative experiment
has been carried\out for verification. An accurate finite element contact analysis model of
helical gears was established directly under’ ANSYS, while the integrated elastic deformation
of the meshed teeth\ was éxtracted-directly from the finite element contact analysis results,
and considered as the main basis of the amount of tooth profile modification; then the precise
tooth profile modification was presented. According to the presented design of tooth profile
modification, the comparative experiment system was built up, and the vibration compara-
tive experiment was carried out under a variety of speed and load conditions; then the actual
effects and characteristics of vibration and noise reduction of the modified gears were dis-
cussed. Researches show that, the presented precise tooth profile modification is quite cor-
rect and reasonable, and also has a good effect of noise and vibration reduction, with the

biggest reduction under each criterion down to 11. 28 dB and 4. 69 dB.
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noise and vibration reduction; elastic deformation
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Table 1 Basic parameters of helical gear pair

EhHe 1 M B 2
Ag e 101 36
2 19 BEEL/ mm 2.5 2.5
S/ 20 20
WE /(O 20 20
P /mm 25 18
RN 0 0.5152
R 2SR 6 6

AN
JAN 6 2010
22:34:11

BT o s ARG A BROT AR

Fig. 1 Meshed finite element model of high point
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surface of driver
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Fig.5 Displacement of gear pair on high point
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Fig. 6 Displacement of gear pair on low point
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Fig. 7 Design curve of tooth profile modification
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Fig. 8 Detection curve of modified tooth profile
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Fig. 11 Spectrum comparison before and

after modification
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Fig. 12 Vibration reduction at mesh frequency
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