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Tab.1 Parameters of worm helical gear transmission pairs

R whk e

Parameters HRFF Worm Helical gear
K[ BEL Normal module /mm 0.9
#i %L Number of teeth 2 13
JE #1 £ Pressure angle /(*) 20 20
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Tab.2 Acceleration peak and variation of the test products

356 7 i Test product 1EfG Forward  J % Reversal
LA 7= 1 Original product 1/(m/s?) 0.746 1.090
0.04 mm BB 1
.622 71
0.04 mm modified product 1/(m/s*) 06 0-716
AR Ak 1 Variation/% -16.62 -34.31
A 774 2 Original product 2/(m/s?) 1.020 1.090
0.04 mm &)™ i 2
] 0.768 0.875
0.04 mm modified product 2/(m/s*)
Ak i Variation/% -24.70 -19.72
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Tab.3 Acceleration peak of modified worms

J7 1] fEIE it Modification amount
Direction 0.0l mm  0.02mm  0.04mm  0.08 mm
i X/(m/s*) 0.771 0.670 0.743 0.830
Y/(m/s?) 0.750 0.641 0.737 0.808
Forward 5
Z/(m/s*) 0.743 0.608 0.720 0.818
Kt X/(m/s?) 0.864 0.672 0.733 0.822
! Y/(m/s*) 0.802 0.650 0.716 0.764
Reversal )
7Z/(mls”) 0.798 0.636 0.702 0.750
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Tab. 4 Noise values of 8 sets of products dB
KR i 1 K™ i 2 . . -
Jriél b PR et W2 REPES RRPRA RBPES R
. X Benchmarking ~ Benchmarking
Direction Test product 1~ Test product 2 Test product 3 Test product 4  Test product 5 Test product 6
product 1 product 2
1E#% Forward 32.4 36.2 36.6 323 35.2 33.1 34.5 37.8
[ }% Reversal 33.7 317 345 29.5 343 36.0 326 353
F5 SHEmINEEFEIEE
Tab.5 Acceleration peaks of 8 sets of products
XEBRF= A 1 XEBRF= b 2 . . . e . e
It PBRTRL KRR pen ) i RESE RESE4 AR R
X K Benchmarking Benchmarking
Direction Test product 1 Test product 2 Test product 3 Test product 4 Test product 5 Test product 6
product 1 product 2
X/(m/s?) 0.22 0.22 0.37 0.14 0.28 0.28 0.40 0.19
1E# Forward — Y/(m/s?) 0.02 0.05 0.04 0.03 0.07 0.30 0.02 0.05
Z/(m/s?) 0.38 0.25 0.30 0.30 0.23 0.21 0.36 0.30
X/(m/s?) 0.34 0.16 0.38 0.30 0.30 0.20 0.17 0.38
S Reversal — Y/(m/s?) 0.02 0.04 0.10 0.10 0.07 0.20 0.06 0.02

ZI(m/s*) 0.43 0.40 0.34 0.12 0.30 0.13 0.13 0.17
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Noise reduction test of worm helical gear pair in automobile electric seat adjuster

CHEN Yan'”® WANG Wentao' PU Yun'’
(1. School of Artificial Intelligence, Chongqing Business Vocational College, Chongqing 401331, China)
(2. School of Aeronautics & Astronautics, Sichuan University, Chengdu 610207, China)
(3. Chonggqing Institute of Commerce and Economics, Chongqing 401331, China)
(4. Shenzhen Lanlan Technology Co., Ltd., Shenzhen 518000, China)

Abstract: Aiming at the noise problem of the automobile electric seat adjuster, a pair of modified worm and modified
helical gear was adopted for its main transmission system to reduce the meshing impact. The mathematical model was
established, and several worms and helical gears with different modifications were processed. The noise test bench was built,
and the acceleration spectrum of the automobile seat adjuster under the original models and different modifications were
tested. Then the whole device’ s noise reduction test was conducted with the optimized combination of tooth profile
modification. The analysis results show that the appropriate profile modification of the worm and helical gear can effectively
reduce the acceleration spectrum peak. With 0. 04 mm and 0. 02 mm modification respectively for the helical gear and the
worm, the acceleration peak value of seat adjuster is significantly lower than that of the original product. The difference
between the 6 sets of test products maximum noise and the standard products is within 1. 6 dB, and the acceleration spectrum
and acceleration peak of the experimental products are significantly reduced compared to the original product, which can
verify noise reduction by the tooth profile modification of worm and helical gear pair is feasible.

Key words: Seat adjuster; Worm; Helical gear; Tooth profile modification; Noise reduction
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