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Fig. 1 Symbolic picture of test rig
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Tab.1 Main parameters of prime mover and dynamometer
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Fig.2 Layout of test sensor
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Tab.2 Operating conditions of test

T,/ FeE/(r s min™ ')

(N -+ m) 1 500 1 800 2 100
70 T, T, T,
100 T, T, T,
130 T, T, T,

10 15
/S
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Fig.3 Torque fluctuation Tp
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Tab.3 Demonstration conditions

S FHHA T,/ TFY o 0/
T R L
(N m) (r+ min ')
1 1 100 1 800
2 3 100 1 800
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Fig. 4 Gear pair Av and oy curve at the 5th gear pair of

the condition 1 and the 2nd gear pair of the condi-

tion 2
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Fig.5 Transmission case vibration colormap and energy

curve at the condition 1 and 2
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Tab.4 Subjective evaluation score of B, and B, rattle per-
formance
=
- 3 44 4 544
Tea/ Sc/ Tea/ Se/ Tea/ Sc/
(Nem) min (Nem) min (N+m) min
B, 39 39 40 43 50 51
B, 61 72 71 65 75 71

To §RL48 2 00 H 0 A o 2 06 8 0 05 6 AL g
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Tab.5 I index value of B, and By
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i 3Ky 41y 5

Bl By % B By % B By %

144 p/(rad»s ) 437 577 32 481 622 29 535 653 22
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248 /(rad s ?) 541 754 39 567 738 30 593 759 27

oo

Whbre/s 9 13 44 9 14 55 10 15 50
Bl Se/(m+s?) 0.360.28 22 0.31 0.23 26 0.27 0.2 25
3R B/ (rad *s™ %) 884 945 7 897 939 4.6
Witc/s 13 14 7 15 16 6.7
Bl Se/(mes?) 0.15 0.14 6 0.14 0.13 7.1
4% p/(rad s %) 937 1012 8 941 976 3.7
Wsie/s 15 16 6.6 16 18 12

Bl So/(mes™?) 0.14 0.1214.2 0.15 0.14 6.7
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Tab. 6 I index value of B, ,By and B,
P s 1 b7 B, B B,
YA N 2 N
H . 1 N %\7‘/%
Tpa/(N + m) 33 51 49 48
Teas/ (N + m) 12 17 17 41
3 Y o o )
AE/(rad +s 2)* 1.9 1.5 1.7 10
Ss/[(rad +s 2)?/(N+m)]0.24 0.17 0.2 16
Tpa/(N + m) 39 58 49 26
Tpas /(N + m) 16 17 20 25
1 1%, PAB v o
AE/(rad »s 2)* 2.1 1.3 1.6 24
Ss/[(rad *s ?)?/(N+m)]0.22 0.13 0.18 18
Tpa/(N * m) 44 60 53 20
Tpap /(N + m) 20 25 22 10
5 . o ,
AE/(rad »s ?)* 2.2 1.3 1.8 18

Ss/[(rad *s™*)*/(N+m)]0.21 0.14 0.17 19
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Tab. 7 Subjective evaluation score of B, and By rattle per-
formance
(=K Ei=gaY B, By BUGEER/N%
Tea/(N * m) 39 53 36
spp
Sc¢/min 39 53 36
) Tea/(N + m) 40 54 35
4 44 . . .
Sc/min 43 59 37
5 Tpa/(N m) 50 63 26
S¢/min 51 66 29
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Rattle energy contrast curve before and after optimization at the 3rd~5th gear state
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