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ABSTRACT

Currently, automotive industries improve the vehicle performance and reduce the development

period of vehicle using each module part for the high quality and performance of vehicles.

However each component part doesn't generate the noise and vibration problems, sometime these
problems are generated on the assembly status between vehicle chassis frame and each module
part. On this study, in order to analysis the dynamic characteristics of a shield door module that is

a typical module part of vehicles, the acquisition and evaluation process about the vibration and

noise of shield door module is developed. Also the possibility to apply to shield door module of

the developed process is verified by the comparison with the dynamic characteristics between

plastic and steel module plate.
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Table 1 Specification of each part

Module plate

Plastic module plate
Regulator : dual rail
Weight : 2.3kg

Plastic module plate
Regulator : dual rail
Weight : 1.86kg

Window regulator motor

i
’ |
Manufacturer : A Co.
Driving gear type :
worm gear fype

Driving gear type :
Worm gear type

Outer trim

(b) Plastic door module
Fig. 1 Configuration of each sealed door module
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Table 2 Information of test items

Test item Description

Experimental

modal analysis To Acquire modal parameters

Test mode To consider the efficiency of

selection regulator motor
Vibration & noise To analyze dynamic

acquisition characteristics
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(b) Measurement positions

Fig. 2 Test setup
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Table 3 Result of modal frequency (unit : Hz)
Door module Module plate Outer
Order - ; :
Steel | Plastic | Steel | Plastic | tnm
1 14.9 14.5 24.2 17.5 145
2 65.1 59.1 53.2 26.6 45
3 85.7 68.5 67.5 415 60.9
4 97.8 90.7 78 92.3 88.2
5 107.6 116.2 114.6 122.3 130
6 124.7 144.8 162 165.4 206
7 210.5 210.2 208 320.7 275.1
8 295.4 272 297.8 367 379.2
Table 4 Result of modal damping (unit : %)
Door module Module plate
Order Steel | Plastic | Steel I:I)Dlastic ?ﬁ‘i‘"
_——— 1 1.31 1.21 2.69 1.96 3.07
2 0.29 0.47 0.44 0.61 0.87
" 3 0.88 1.01 0.88 2.23 0.81
o 4 016 | 147 | 064 | 233 | 08
5 1.26 1.27 0.73 3.12 0.77
" - - 6 0.64 1.21 3.27 2.95 1.38
(c) Outer trim 7 185 | 148 | 145 | 120 | 110
Fig. 3 Modal model 8 0.99 1.16 1.44 141 1.75
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(b) Plastic door module

Fig. 8 Result at lower pulley position(down-dir.)
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Fig. 11 Result at regulator motor position(up—dir.)
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Fig. 12 Result at lower pulley position(up—dir.)
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