4250 F3 2006 AN =

3 AA VIHE ol 8T s8] FE Azl #E AT
A Study on the Quality Deviation of Passenger Cars using the Robust Design

20| F* L AT S
Ki-Chang Kim, Chan-Mook Kim

Key Words : Robust Design (7 71 4 7]), Moving System Tolerance (£ =, 5oL E8 3 gje 28 Al Wadts F3),
Uncertainly (& 24 A1), Sensitivity Robustness (5 $t=2] 77 A), Feasibility Robustness (A 3§27 2] 774,
Sensitivity (#H £), FRF Curve (77} §5 &4 T41), Mother Car (' 215 oA 9] FatEQ 2%)

ABSTRACT

This paper describes the development process of body and full vehicle for reduced idle vibration through the data
level of frequency and sensitivity. The vibration mode map is used to separate body structure modes from resonance of
engine idle rpm and steering system. This paper describes the analysis approach process to reduce the variation of
uncertainties for idle vibration performance at initial design stage. The robust design method is performed to increase
the stabilization performance under vehicle vibration. It is used to predict the effects of the stiffness deviation according
to the spot welding condition of the body structure. The tolerance associated with hood over slam bumper is analyzed
for the quality deviation of the moving system in full vehicle. And the glass sealant stiffness and weight difference is
considered for the deviation characteristic. The design guideline is suggested considering sensitivity about body and full
vehicle by using mother car at initial design stage. It makes possible to design the good NVH performance and save
vehicles to be used in tests. These improvements can lead to shortening the time needed to develop better vehicles.
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Table 1 Analysis Result of Nugget Deviation

CWELD DIAMETER VARIATION
Frequency (Hz) 6 mm 5 mm 4 mm 3 mm
Mode 1 28.62 28.46 28.21 27.75
Mode 2 30.52 30.34 30.06 29.56
Mode 3 45.06 44.78 44.33 43,57
Mode 4 46.20 45.93 45,52 44,81
Mode 5 47.50 47.42 47.28 47.01
Mode 6 50,18 49,96 49,63 49.02
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Table 2 Analysis Result using Robust Design Method

Frequancy (H2) | Minimum | Maximum | Difference g;i g::lm
Made 1 | 2846 2157 111 2808 0,55
Mude 2 | 3034 A 115 2896 033
Mode3 | 4478 | 4298 2,96 44,07 .80
Mode 4§ 4593 42,57 266 45,34 84
Mode b | 47,42 44 7B 318 A7.32 B3R
Mada B | 4096 46 87 397 45,38 [
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Fig.3 Mode Sensitivity of Body Structure
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