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Abstract
factor that affects the Noise Vibration and Harshness (NVH). How to

Vibration of the powertrain mounting system is a key

effectively optimize the vibration of a powertrain mounting system is
an important task for the control of NVH. This paper presents
results of the project carried out by the Great Wall Automobile
Group to optimize the vibration noise of a family car. This paper
covers the following aspects: (1) experimental study, such as mass
center, principal axis of inertia and moment of inertia, confirmation
of suspending component installation site, stiffness and damping
characteristic parameter, etc. (2) analyses of engine excitation,
primarily the calculation of inertia force of linkage piston
mechanism. (3) establishment of a model for kinetic analysis of the
powertrain mounting system by Automatic Dynamic Analysis of
Mechanical Systems (ADAMS). (4) the establishment of the system’s
simulation model on the basis of testing a family sedan’s powertrain
mounting system and analysis of the system incentive. In a variety
of conditions, dynamic simulations are carried out for the powertrain
mounting system. For analyzing the system characteristics and
patterns of vibration, the introduction of amplification factor and the
stability margin helps the analysis and evaluation of the vibration of

the powertrain mounting system.
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Fig. 1 S08 powertrain mounting system
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Table 1 Model parameters of the powertrain mounting system
/kg 159.845
/mm 5% -135.037 1 % 1.834 3 z 77.577 3
Ik ks J.. I, J. Ik
/(kg+m?) 4.61 10.02 9.38 0.94 0.44 -1.27
b 308 b -566 -43.67
/mm y —-146.58 y —45 ¥ 321.64
z 92.06 z 243.3 z -43.11
o' 0 o 0 a 0
/(°) B 0 B 0 B 27
b% 0 b% 0 b2 27
u 285 u 170 u 100
/(N-mm™) v 105 v 170 v 225
w 230 w 250 w 165
u 0.235 6 u 0.235 6 u 0.235 6
/(N-s-mm™) v 0.235 6 v 0.235 6 v 0.235 6
w 0.235 6 w 0.235 6 w 0.235 6
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Fig. 4 Six DOF response waterfall for powertrain dynamics
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Fig. 8 Amplification factor and stability margin of powertrain dynamics in six DOF response
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Table 3 Amplification factor and stability margin
AF SM/% /(r*min™")
£ 14.29 13.88 9.22 67 57 37 263 344 507
¥ 9.58 11.97 8 67 52 34 263 304 527
z 14.88 — — 62 — — 304 — —
Roll 10.35 12.01 9.33 65 54 34 284 365 527
Pitch 6.46 10.27 7.42 65 54 37 284 365 507
Yaw 2.72 15.29 10.26 67 54 37 264 365 507
11.96 13.627 = 67 62 = 262 384 =
) 0 [4] , ) . [J].
, 1999(1): 5-11.
Chen Jihong, Shen Miqun,Yan Jikuan. Noise and Vibration Control, 1999
’ ’ (1): 5-11.
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, 2005, 27(3): 304-308
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