EAEEILH
2016 411 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 44 No. 11
Nov. 2016

TEHE. 0253-374X(2016)11-1763-08

DOI:10.11908/j. issn. 0253-374x. 2016.11.018

MAREBANEH RSN SRR ERE

B Fh,

mIR, Fadk,

&3

(L MRS IKESR, B 201804; 2. EHFREERBAARA AR T, il 201804;
3. BRI E SR PIBAT, LI 201315)

B UAEUT SRt oy 2R, 12 a2 F s AR X 2 B
DA S T R P A 7 1. 120 R 1 X I RS B A R A
SHEATHNE L H B Py L R A A B O AR5 EAT A
PR RERAEES R B A R G SR ER
SRS, B2 B M A X B B Ay AR AR B 5 % 1 B A
TR S e T U e 147 8 Aot oy MR 7 ) 2 2 280 B RV
IR BEREE R 5 A0 TS — B, T 4 Pt o TR A 4
HEFFFR. A% 15 20 7 4 5 R 808 5 B s MR A B AR
B i s AR A T WA P 130 R M e U, SR B R 9
USR0S BE S HL /N R BRI/ N 50. 0005 » I ARt M
FEARFREAR T 17, 406 , 150 Mk W 7 A R AR B0 280 .

SEHE . B AR UL AR R SR
z

hE4S%ES . THI32 NHERFRER . A

Identification and Optimization of Gear Rattle
Noise Using Rattle Noise Relative Approach
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Abstract. In this paper, an attempt was made to identify and
optimize the rattle noise signals by relative approach based on
the hearing characteristics of human ear. In the first step, the
noise signals at the driver’s right ear were filtered by the
transfer functions of the outer, middle and inner ear, and the
steady noise signals were extracted by the regression and
smoothing processes. In the second step, the gear rattle noise
relative approaches were obtained by subtracting the steady
noise signals from all of the filtered noise signals. The gear
rattle noise relative approaches were the transient noise
signals of the unloaded gear pairs which caused the gear rattle

noise. In the last step, the occurrence time, frequency and

RS B 2015-08-17

level of the gear rattle noise were obtained from the relative
approaches. The result of the gear rattle noise identification
was consistent with that of the subjective perception and
identified accurately. The rattle noise contribution of all the
unloaded gear pairs was obtained by using the gear rattle noise
relative approaches. The results show that the reverse gear
pairs were the main source of the gear rattle noise. The rattle
noise level was decreased by 17.4% with the backlash of the
reverse gear pairs being reduced by about 50. 0% by
enhancing the gears process precision, and the rattle
performance was effectively improved.

Key words: gear rattle; rattle noise identification; relative

approaches of gear rattle noise; backlash of gear pairs
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Fig.2 Filtering function of outer and middle ears
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Fig.3 Gear rattle noise test on chassis dynamometer
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by the short time Fourier transformation method
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