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Fig. 1

Position of acceleration sensor on the

steering wheel
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Tab.1 The vibration acceleration RMS of steering wheel
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Fig.2 The idle vibration frequency response of

steering wheel with AC ON
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Tab.2 Six direction modal frequency and

shapes of CRFM
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Fig.3 Rz direction Modal frequency and shapes of CRFM
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Tab.3 The first five order modal frequency and

shapes of vehicle
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Fig.4 The FRF of test point on the steering wheel
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Fig.5 Comparison of the isolator’s construction before

and after optimization

K M LMS TEST. Lab #4573 51 I 38 0 I #8
PeAb S5 ) CREM I AR A5 25 0 20 38 1) 8 4 3 in
M. AL AT G CRFM [ X 1) FRF Xf tban /&l 6 fir
7N, 07 1] B AR B I AR 4 .

250
2.00F <= - - FRE—RAL AT X i
5 — FRE—{LLJiX i}
Z 1
% 1501
£
P
= 100F
=
= 0.50+ RNy /] o /i
().()()L_—_‘I_JIQ()} | h13sho2t] | ‘ ‘ |

0 10 20 30 40 50 60 70 80 90
Bl /Hz
6 EIRBMAEE CRFM B X [6 57 I o £ 1& 57
$F 3T b

Fig.6 Comparison of the X-FRF of CRFM before

and after isolator optimization
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Tab.4 The vibration acceleration RMS of steering

wheel after isolator optimization
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Fig.7 The idle vibration frequency response of steering
wheel with AC ON after regulating the rotate

speed of cooling fan
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vanced technology analysis process of steering system

Test Investigation on the Vibration of Steering Wheel under Idling Based on LMS

WANG Ruoping, HUANG Jie

(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; In the process of NVH subjective evaluation of a car, after the calibration of the mount system, the
vibration of the steering wheel was found to be still overlarge under the idle condition when the air conditioning
(AC) was switched on, which severely affected the cosiness of the vehicle. The idle vibration test of steering
wheel with LMS TEST. Lab was done to solve the problem. The conclusion is that the rotating speed frequency
of the cooling fan had a great impact on the steering wheel vibration. By using experimental modal analysis
theory and method to search the excitation source, the main transfer path and the response points, it was ob-
served that modal parameter of condenser-radiator-fan module (CRFM) and steering wheel were identical with
cooling fan’ s rotation frequency. In view of the actual situation of the vehicle,then, the isolator’ s construction
and cooling fan’ s rotation were adjusted. The test results showed that the shake of steering wheel was de-
creased obviously after the optimization.

Key words: steering wheel; vibration; LMS; cooling fan; modal analysis



