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1 61 EETHERERLER (N/mm) 7 &4
Table 1  results of mounting stiffness ( N/mm) 4 Y
unit; N/mm k, k, k, / 24

. AN
Pistiffness of 03 170 129,648 161,948 1# > X
left mount 7S
24# stiffness of 3#
. 100. 937 129. 648 161.948
right mount
3 stifness of 100 937 120,648 161.948 2 2 Jrie A
rear mount

R2 Pl MREWMBETELER
Table 2 Results of frequency and decoupling degree

X Y Z ROX ROY ROZ
Preset
6.5 7.5 8.5 10 11 13
frequency (HZ)
Calculated
6.78 7.78 8.70 .71 11.38 12.77
frequency ( HZ) ?
Ene
MY 96.6% 98.4% 97.2% 100% 94.5% 97.5%

distribution (% )
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ke ARPERE fy 0y =3.77 1,y =7.78 .1, =6.09, H
iy kg —m? S BIEBUR . B BN E RN 2.
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Table 3 Results of mounting coordinate

and stiffness in example2

unit; mm

X Y Z
unit; N/mm
1#coordi f
coordinate o _430.989 148,439 0.000
left mount
2# .coordmate of 430.989 148. 439 0.000
right mount
#c inate of
3# coordinate o 0.000 ~206. 878 0.000
rear mount
1#stiffness of 100. 937 129. 648 161.948
left mount
24# stiffness of
. stiffness o 100.937 129. 648 161.948
right mount
3# stiffness of 100.937 129. 648 161.948
rear mount
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Fig.2 Direction and position in example 2
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Table 4 Results of frequency and decoupling degree

X Y Z  ROX ROY ROZ
Preset
7. ) . 12 14 1
frequency ( HZ) 5 8.3 9-3 6
aleul
Caleulated " )06 8,496 9.495 11.993 13.993 15.992
frequency ( HZ)
E
nerey 100% 100% 100% 100% 100% 100%

distribution( % )
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STUDY ON DEEOUPLED ENGINE MOUNTING SYSTEM *

Li Zhigiang'™ Chen Shuxun® Wei Qifeng'
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China)
(2. College of Mechanical Engineering, Guangxi University, Nanning 530004, China)

Abstract At present, the main task of designing a mounting system of automotive engine powertrain is to select
appropriate stiffness, position and angle of mounting components so that free — vibration modal frequency of the
mounting system can avert from the exciting — force frequency at the idle speed of the engine and the natural fre-
quency of vibration of the vehicle body and that the decoupling degree of each mode shape is increased as far as
possible , so as to improve the vibration — isolation effect of the mounting system. The design of a mounting system
based on strict decoupling at predetermined frequencies is to make the modal frequencies of the designed mount-
ing system completely equal to the frequencies predetermined in accordance with the frequency planning of auto-
motive design, and to enable strict decoupling of each mode shape of each mode, i. e. , the decoupling degree of
vibration energy in every direction equals to 1. Based on a free — vibration equation for a mounting system, this
paper presents an equation system for designing a mounting system with strict decoupling at predetermined fre-
quencies, provides a solving method for this equation system by using the theory of generalized inverse matrix or
method of constructing function, so as to provide an optimal design method more efficient and simpler than the
current modal optimization method of mounting system. Relevant example has validated the correctness of equa-

tions and solving method of the strict — decoupling design at predetermined frequencies.

Key words powertrain mounting system, optimization, resonant frequency, predetermined frequency,

strict decoupling
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