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Abstract:

transmission is analyzed, and it is found that the fracture

The failure of a 6-speed wet dual clutch

of resin slider in torsional shock absorber is the main
reason for the vehicle losing power. In order to analyze the
failure condition and failure mechanism, vehicle starting
and full throttle acceleration tests were carried out. It was
found that the maximum impact moment of the torsional
shock absorber was 928N +m when the engine temperature
was -2~5C,
occurred in gear shifting and full throttle acceleration in

and most of the maximum impact moment

low gear condition. To explore the failure mechanism, a
torsional vibration mechanical model of drive system was
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established, and the inherent -characteristics were
analyzed. The results show that the second natural
frequency (11.51Hz) of the first gear unengaged state of
the system is close to the peak frequency (8-13Hz) of the
starting condition in the test, and the resonance slider is
easy to be damaged. The results show that the large
instantaneous impact mo ment and the system resonance
during the starting process are the main reasons for the

fatigue failure of the slider.

Key words: wet dual clutch transmission; dynamic

characteristics; failure mechanism; twisting vibration;

system resonance
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Fig.1 Diagram of clutch assembly
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Tab.1 Parameters of sensor in testing

LR JER )7 2 R/ Hz  REESR/Hz
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Fig.2 Frequency of clutch angular acceleration of

frozen starting vehicles
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Tab.2 Summary of frozen vehicle start test results

G I H BB/ (remin ") WA A B / Hz RSN/ (rades?) e Kb 1/ (Nem)
001 153~1566 13 11 039 883. 1
002 220~1497 13 10519 841.5
003 217~1460 13 10 528 842.2
004 199~1430 12 10033 802.7
005 210~1482 13 11 261 900. 9
Pk 153~1482 12~13 10 033~11 261 802. 0~900. 0
PIH 192~1486 13 10 676 854. 1
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Fig.3 Comparison of maximum angular acceleration and maximum impact torque during cold/hot start tests
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Tab.3 Summary of dynamic condition test results

xR su

EGRHRAIN fo b JiAE/

IR M2 (rrmin ) (EIVAEIEN S/ (radss 2) (Nem)
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R . e PR 5426.8 184 3133.8 250. 7
5 b k /2 ’%, i

A R, 2 T 2] 60 km/h, SR 5 FEaf T3 P 5035, 2 1B 3338 8 971 1
IKICZBERYI AN 5197.6 1—>24% 3321.2 265. 7
e A - Ik 1891.3 144 2240.0 179.2

7 = 3 hs = N3 %/
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Fig. 4 Maximum impact torque of clutch under

dynamic working conditions
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Fig.7 Lumped parameter model for torsional vibration

of engine crankshaft system
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Fig.8 Lumped parameter model of fully engaged clutch
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Fig.9 Lumped parameter model of unfully engaged
clutch
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Tab.4 Transmission gear ratios
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Tab.5 Parameter definition of the transmission

AR ML SRR liaes SRR 5
1 3.588 — R E B AL zyg | RIS FE AL 2
2 2.174 TR R AL 2y || RIS FE G EL 2y
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4 1.108 PURY 3= B P e T AL 2yq || VIR B R T AL 2
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. T — RE R R Ty, | R S R Jis

T BT TOVURSREAE RS S ey || S RESFERESEE S T
N T" ““["“ V234K i R P BN s, | SORMHMBUTACRE IR, /s
T =2 — = 1234 iy Al U 4 4 4K 21p || SOR Al AT 58 14 5K oor
LD L i M B 2, | EWHE DS I,

4 . SR
L L T A

sl [T *‘] 3
T 14 |12 11-112 Jf

R L T

kel

= s J_*

E10 TERESHBLELREE
Fig.10 Simplified schematic diagram of the

transmission
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Fig.11 Lumped parameter model for transmission/
decelerator with fully engaged clutch
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Fig.12 Lumped parameter model for transmission/

decelerator with unfully engaged clutch
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Fig.13 Tire torsional vibration dynamic model
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Fig.14 Lumped parameter model for the drive axle,
half axle, and drive wheel when the clutch is

engaged or not engaged
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Fig.15 Dynamic model of shaft torsional vibration when the clutch is fully engaged
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Fig.16 Dynamic model of shaft torsional vibration when the clutch is unfully engaged
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Tab.6 Calculation results of torsional natural frequency of the first gear shaft system of the transmission

A RS A S /He KA WS A S/ He
748 TAERE— TAERE TAEXB—(154. 7 Nem/rad) TAEX B —.(784. 9 Nem/rad)
(154.7 Nem/rad) (784.9 Nem/rad) KB L it KL by

BBy 8.73 10.59 10. 99 10. 99
b 11.05 20.45 11.51 25.83
=k 162. 92 163.47 162. 92 163.48
Ry 307. 49 307. 50 313. 20 313.20
¥ iy 515. 44 515. 44 515. 44 515. 44
VN 1149. 34 1149. 34 1149. 36 1149. 36
LBy 1197. 98 1197. 98 1197.98 1197.98
ANy 1793.15 1793. 15 1793.15 1793.15
EERIN 2186. 38 2186. 38 2186. 38 2186. 38
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Ao MR 6. R T AL, B A ARSI e

P 5w ML = 2 5 e 55— B S B %) [ A A, Xof :

ol B AT AR I
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Tab.7 Calculation results of torsional natural frequency of the second gear shaft system of the transmission
PR IR A %/ He, REE RSB/ He
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2 H 591.63 591. 64 609. 34 609. 34
£V 1197.98 1197.98 1197.98 1197.98
ol 1320. 47 1320. 47 1321. 35 1321. 35
£ YNy 1793. 15 1793. 15 1793. 15 1793. 15
£y 2186. 38 2186. 38 2186. 38 2186. 38
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Fig.18 Schematic diagram of main vibration modes in each stage
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