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ABSTRACT

In these days, the passenger vehicles usually have equipped various comfort & security systems to
appeal to customers. And then, the importance of emotional quality gives added weight to the noise
performance of those system devices. Door inside handle system is one of the most popular devices
for passenger. This paper shows developing process about the operating sound of door inside handle.
We used DFSS process to develop the door inside handle snap back sound and confirmed the

improvement
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2. Identify
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Fig. 1 Loudness vs. Time of actuator operating noise in
vehicle level
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4. Development
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5. Optimize
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Table 1. Control factors

Control Factor 1-Level(base)| 2-Level 3-Level
A |Rubber Thickness 2mm 3mm 4mm
B Rubber Size 9.2%4.2mm Txdmm 13.2%5.2mm
Rubber Material
C Hardness EPDM 80 EPDM 60 EPDM 40
D | RubberShape |Rectangular| Concave Convex




Table 2. Noise factors

hoise | Unit | Low(N1) | Mid(N2) [High(N3)
g7les | < 0 | 28 =
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5.3 Component test
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Table 3. Orthogonal array table

Control factor
No A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
2 2 1 2 3
5 2 2 3 1
6 2 3 1 U 2
7 3 1 3 2
8 3 2 ] 3
9 3 3 2 1
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Fig- 3 Main Effects Plot (data means) for SN ratios

5.4 Signal—to—Noise ratio
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6. Verify

6.1 Component Level Verify
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Table 4. Improvement in component level
S/M Mean
Current -32.31 3949
Prediction -28.23 2498
Optimized -28.05 2446
N E% 39%
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6.2 Vehicle Level Verify
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Fig. 4 Loudness vs. Time of actuator operating noise in
vehicle level
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