HAuUBE M
2016 £ 2 A

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

Vol. 44 No. 2
Feb. 2016

TEHE. 0253-374X(2016)02-0276-10

DOI:10.11908/j. issn. 0253-374x%. 2016.02. 017

RETERF[ERME I N FRBHA KGR

XAE, RER, F

iﬁl

. WY REER, B 201804; 2. RE K AP ARIIEF, FIE 153-8505)

BE: Bk MR AR R R 3 1 R B B S BURAD
K. B XY AR H A U Fe et (R R, M B R A AL
B T B SR AR D o 2 UL DT 7k A e A
THoE A e o AR Ty TSR 1 28 BRAR U e i 3l
TI%E IR S N AR FT 8. AT BRI L BB FRR S
A REBEER TG AR AL S O A R A
WLPPA 77 5 BEAG A i B2 2 11 405 7 TR0 AR A 14 e
B2 R B S AL

KR R P SRT s BTN O ks mid i
fl A

hES %S . U463, 21 NHERFRER . A

Review of Automotive Transmission Gear Rattle
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(1. School of Automotive Studies, Tongji University, Shanghai
201804, China; 2. Institute of Industrial Science, the University of
Tokyo, Tokyo 153-8505, Japan)

Abstract; This paper discussed the research status and
development for the dynamical problem of automotive gear
rattle. It made a review from those five aspects of the
mechanism of gear rattle, solution to mathematical modeling,
objective evaluation method of gear rattle, experiment and
data processing of gear rattle, and solution to gear rattle.
Based on the analysis of the problems and defects in the study
of gear rattle, some research suggestions for the study of
automotive transmission gear rattle in the future was proposed
in this paper from those points of simulation model
improvement, testing program effectiveness and objective
evaluation method rationalization and so on.
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Fig.1 Single stage gear transmission models

considering different factors
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Fig.2 Vehicle transmission gear rattle model in idle

2 B AR s A % Bl SR R W R e
Y la AR, X HIG 0T £ 3 BT
BRG] 1b 7w, B i AR &6 BA W] 2 2% SCRk[11 ],
Kahraman M5 FEH = H i B IG5 R G AGE
40T R BUE D BRI R T R R # S5 s A
HINTHLAE B X T R SR AR R i s, A5 R R
Gt B AT VR D A5 R S o A 3 B AR

Mt B R EE B, R A E R S R IR E T
BLF MR B AR R T T
P in  1c B zs, B b AR 23 81 BT 2 2% SCRk
[12]. Siyu C 412 58 3 WA B RIE I, A X EE T
5 e EE RN R 25 [ R YR IS 145 0 Ko AR ot 7 76 #4430 i 4
e, 25 L, BE BT U 40 o AR X B 551 W 18 (A 52
) o PR B P » 25 SR E 52 B 147 55 b A K43 8 550
BRAE b AS 25 R R AR I ) A7 i) A 1 W (/N 7T O, ZEBF
ST R R A, U R W R R R E RN
—AEERE.

B’ la, b, c i~ BB XT G 3 50, ¥ R ELIG 5%
XF s VRZEAE TR AS TR 15 fe 34 b R B e 3T, &)
g gt Rt N SR B R A B A AL

REM S-SR, Iat RSB 3 )
SAERVANE 1d s 2 — D=4 BRI R4
IH B AR Y e f U 0 0 R S S oA B T I B PR e R
BEBIAT 22 3013, BRAAECS B X SRR R IR,
G RN G R BE 14 U A PR S JR R MR R BF
SEWURN R | mk-A BEL S 01 00 8] B 45 S 500 R G ik
SR S K& S80I R G4 2 5 IR TR
PE. B R 1A R 0 A A, R A 2 A R A AR A Y
Bl FER IR AR AV A 48 R G IR 2 A S AL B
NARYE R RGBSR 0T H R, R
AN TRV B 1) B X6 U5 4 %o e o B AR AL,
1.2 ETFSXEREEERERR
RGBS A48 Z X R 4 Rl 28R A
) 254 SUBLSR » 24 7% IR ARHA 15 56 | 2 8] M A ek A%
Sl EE CRLA% M Rl R D L S R AR 2o M3 28
FetEsE, 2 B AR BT R R R R I T
PMRWERHFT SR CEETETRENRSES
BRI TS SN R G SR AL
FRAETREZFESHEL, A5 BB
D7 1143l , 7 SRR R 1) S A% [ 4R Bl oA R AL AR
BA R YR AR RIS 2 . U Wang S50 54
EFXTUNIE 3a Fras IR T F AR A 4l
AR AR N &R Z (B i i 3, R IR 5%
J5 1813 Bl , 44 AR B A ) 15 50 4 FRAE AR Bl il b SEBR AT
BRI SIRE, R AL S S8 B —
A NI BRI SRR , tn A 3b B, B AR &
AR 14 . BRI P22 R & AR R R 3l S
PE KRR N RGN FLRHA BRI TE
RN IR B, R U X R] S R 2% SRR 16 W 5 V8 1
TR A 338 1 5 . | FREUE T B T AE s 4%
AT 1 PEET A JE ARG R XTI AT R L AR TR
FME5 8 6 28 M BUR & K% (dual mass flywheel,
DMP) B 1 48 R 48 i 38 B, 25 SRR W] DMF 7] 4%
S Hb AR R S R A AR, de la Cruz M &EH
X Rk = 0SB TR A% RYNIL R T AF N
BB A 1] 7 2 TR PR AN 2% JE AR B A R AR AR 2Rk
A4 MGG R A RN ERA, R A5 AR EE
ARAS TR B T P8 A » g SR B A8 T B
VEFE A 3R T 4R S R BE AR 5, 47 ELBOHE i3I0 45
IRANRIE S BT S A I (AR R A TR AT i —
Bt Dy 7 HE I IR R R R el 1) 7 R A AR R 3
AR, B2, Wang 1 de la Cruz M %5 A7 FUAS
A 14 58 R A, 7R A R X R AR U R X 1
R PR e B AR A M R A R IR R, X



EoH

SO, & R R H SRR RS A A R LR 279

WA N RATE TRPRERES B LA
FEI7 1Al

Fpa%
a SR

I dn

ky 7 ks
Ty —[;]— t Ty D4 ( Tps

€12
klgcl ko3, Jesgacs
nh' EELE hBie
b kyg [ Vhas[ ]

-G B ) [

€13 C34 |_|C45

Iy Ios

i 1_63
b SRRl
B3 ETHEPRENVIMEEFRELTE

Fig.3 Detailed transmission model based

on lumped mass model
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Fig.4 Dynamic modeling process for

gear rattle
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