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Abstract; To eliminate serious steering wheel wobbling and seat vibration of XMQ6838Y bus when idling, an
optimization model with the discrete stiffness and continuous position as the design variables was constructed.
The maximum decoupling rate of each order mode of powertrain mounting system was determined as the target
with the natural frequency distribution as the constraint condition. By establishing system free vibration mod-
el, the natural frequency and the sixth-order mode were obtained. Through using energy decoupling method,
the system’s six degrees of freedom decoupling rate was solved. Under the integrated conditions of MATLAB
and iSIGHT, the discretizing stiffness method and adaptive simulated annealing algorithm were used to opti-

mize the mounting system design parameters. The experimental results showed that the three-direction vibra-
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tion of the steering wheel and each row of seats was significantly reduced when the air conditioner was turned
on or off, especially when the air conditioner was turned on, the Y-direction vibration acceleration of the steer-
ing wheel was reduced from 3.43 m « s % to 0.35 m * s *, which improves the ride comfort.

Keywords: mounting system; XMQ6838Y bus; idling; optimization design; natural frequency; decoupling
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Tab.1 Coordinate parameter of mounting cushion mm
BEHAWK z y z BEHAW z y z
i lip =it 372.0 —236.0 21.0 A Hi R 372.0 225.0 21.0
fila s —127.0 —297.0  —164.0 HE —127.0 281.0 —164.0

R 2 BB ARG E A AR

Tab. 2 Natural frequency and decoupling rate table of mounting system

S 77 I
X Y Z Rx Ry R,
f/Hz 7.02 8.95 9.70 12. 47 4.48 6. 60
P/% 67.96 79.91 78.41 80. 85 76.29 88. 45
K3 SHE N A AR B B
Tab. 3 Vibration acceleration at key points in bus during idling mes ?
5 A 7 1] 45k HiJ HE J3E fr Hh (] 1 e A S HE e
X Y Z X Y V4 X Y V4 X Y Z
a(R AR 0.60 0.64 0.36 0.10 0.33 0.23 0.07 0.19 0.28 0.29 0.42 0.94
a(JF R =) 0.68 3.43 0.29 0.14 0.21 0.27 0.18 0.48 0.26 0.62 0.44 0.70
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Tab. 4 Constraint range of mounting component position mm
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Tab.5 Optimized mounting coordinates mm
BEHAWK x y z 2B AR z y z
LR 372. 2 —260.8 41.7 e —67.1 —322.9 —177.6
A i B 372.2 230. 2 41.7 VEIEE=3:1 —67.1 297.3 —177.6
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