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ABSTRACT

Recently the trend of automobile industry is that IQS evaluation index against a sensitivity

quality is increasing. To reduce rattle noise due to speaker sound at low frequencies,

it is

required the advanced technology analysis process of body structure. This paper optimized the

design parameters of package tray panel according to the theoretical background about robust

design and suggested the design guideline for resonance avoidance and the reduction of vibrational

sensitivity considering the excitation frequency of woofer speaker. And this paper described the

design process of a door module panel through the sensitivity analysis in case of the door speaker
excitation. Finally, the analysis of the quality deviation using mother car is suggested to guarantee
the stable characteristics of vehicle vibration in the early stage of vehicle development. These
improvements can lead to shortening the time needed to develop better vehicles.
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Table 1 The control factors of package tray panel

Control factor Level 1 Level 2 Level 3
A Mounting point 9 4 4
of woofer
B Form height 0 5 20
of panel{mm)
Panel
¢ thickness(mm) 0.6 0.7 0.8
D Reinf 06 0.8 1.4
thickness(mm) ) : :
B Form height 0 10 20
of reinf(mm)
F Height of curved 0 10 30
surface(mm)
. Welding _
G pitch(mm) €0 30 15
Joint condition
H of rear member Front Rear {Bulk head
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Table 2 Orthogonal array layout of L1a(2'%3") type

A B C D E F H Inertance
L18 S/N ratio B
1 2 3 4 5 6 7 8 N1 N2
1 1 1 1 1 1 1 1 1 99.599 | 108.279| -40.3431 | 103.939
2 1 1 2 2 2 2 2 2 91.048 | 99.304 | -39.5787 | 95.176
3 1 1 3 3 3 3 3 3 74.256 | 93.015 | -38.5021 | 83.6355
4 1 2 1 1 2 2 3 3 93.908 | 105.46 | -39.9871 | 99.684
5 1 2 2 2 3 3 1 1 82.45 | 98.005 | -39.1389 | 90.2275
6 1 2 3 3 1 1 2 2 91.622 [106.517 | -39.9433 | 99.0695
7 1 3 1 2 1 3 2 3 92.662 |105.952| -39.959 | 93.307
8 1 3 2 3 2 1 3 1 85.455 | 95.379 | -39.1381 | 90.417
9 1 3 3 1 3 2 1 2 81.043 | 98.143 | -39.0849 | 89.593
10 2 1 1 3 3 2 2 1 101.415(106.446 | -40.3374 |103.9305
11 2 1 2 1 1 3 3 2 101.32 | 107.857 | -40.3939 | 104.5885
12 2 1 3 2 2 1 1 3 97.407 105.979| -40.1535 | 101.693
13 2 3 1 2 3 1 3 2 88.52 | 99.783 | -39.4921 | 94.1515
14 2 2 2 3 1 2 1 3 88.018 | 99.783 | -39.4704 | 93.9005
15 2 2 3 1 2 3 2 1 94.419 | 96.263 | -39.586 | 95.341
16 2 3 1 3 2 3 1 2 68.238 | 74.449 | -37.0753 | 71.3435
17 2 3 2 1 3 1 2 3 86.113 | 93.357 | -39.0663 | 89.735
18 2 3 3 2 1 2 3 1 75.112 | 78.935 | -37.73b1 | 77.0235

al =t BYE2 BT XL E aRrg AR G&e KMaa

(a) S/N ratio response graph

ot u

w1z e s b et e s o i St
s 1]
I )
y %

$315 M - 2 % x
wts ) h ] b Q‘ K@ .4 @
- A
£is @
L9

) 2t a3 8 L= g 4 3K o] [AlR T+ €51 F 31 62 63 HY KE HE

(b) Standard deviation (8) response graph
Fig. 6 The graph of analysis result
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Table 3 The level of optimization result
AIB|C|DyE|F|G|H

Current 2 2 2 2 2 2 2
Optimuzation | 2 3 3 3 2 3 3

dB
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Fig. 7 The effect of design optimization result
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Table 4 Lay out effect of door system

Almm) 310 330 350 370 390
Displacement | 61.9 59.4 56.2 52.2 477

B(mm) 910 930 950 970 990
Displacement | 51.5 53.8 56.2 58.6 61.0

A(mm) 0 1 2 3 4
Displacement | 56.2 54.3 22.2 11.1 6.48

(b) Sealed module
Fig. 9 Door module types
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