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Study on the Prediction Technique of Vehicle Performance using Parameter Analysis
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ABSTRACT

Taguchi parameter design is an approach to reducing performance variation of quality characteristic value in products and
processes. Taguchi has used SN (Signal to Noise) ratio to achieve the appropriate set of operating conditions where variability
around target is low in the Taguchi parameter design. This paper describes the prediction technique of vehicle performance using
parameter analysis to reduce man hour and test development period as well as to achieve stable NVH performance. Design
engineer could efficiently decide the design variable using parameter analysis database in early design stage. These
improvements can reduce the time needed to develop better vehicles.
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Fig. 1 The section of package tray center panel
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Table. 1 Control factors of package tray panel

Control Factor Level 1 Level 2 Level 3
A | Mounting Point of Woofer 2 4 4
B | Form Height of Panel (mm) 0 5 20
C | Panel Thickness (mm) 0.6 0.7 0.8
D | Reinf Thickness (rmm) 0.6 0.8 1.4
E | Form Height of Reinf (mm) 0 10 20
F | Height of Curved Surface (mm) ol 10 30
G | Welding Pitch (mm) 50 30 15
H Joint Condition of Rear Member Front Rear Bulk Head
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Table. 2 Orthogonal Array Layout of Lig

(2'X37

A B C D E F G H Inertance .
L1g S/N Ratio B
1 2 3 4 5 B 7 a 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 96176
3 1 1 3 3 3 3 3 3 74256 | 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
5} 1 2 3 3 1 1 2 2 91,622 | 106.517 -39.9433 99.0695
i sl ozl s 2| s | aeez |105e| -seme | waw
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 | 95.143 -39.0849 89,593
10 2 1 1 3 3 2 2 1 101,415 | 106 446 -40.3374 103.9305
[l 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 97407 | 105,979 -40.1535 101.693
13 2 2 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 | 939.783 -39.4704 93.9005
sz |2 |31 [z 3]| 2| |sae|mmss| mme | wasl
16 2 3 1 3 2 3 1 2 68238 | 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 w112 | 78.935 -37.7381 77.0235
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(b) Beta (B ) response graph

Fig. 2 Graph of analysis result
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Table. 3 Level of optimization

CURRENT 2 2 2 2 2 2 2 2

COPTIMIZATION 2 3 3 3 2 3 3 2

i

dB

—CURRENT PT3_PTRAY RRCTR |
—+— OPTIMIZATION_PT3_PTRAY_RRCTR|

1] 10 20 30 40 50 60 70O 80 90 100
Frequency (Hz)
Fig. 3 Effects of Design Optimization
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A 84 JANugget) A4 6 mm & BEo=
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Fig. 4 NVH modeling guide of spot welding
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Table. 4 Analysis result using robust design

M Standard
Frequency (Hz) | Minimum | Maximum | Difference ean ar.l gr
Value Deviation
Mode 1 | 28.46 27.57 28.68 1.1 28.09 0.35
Mode 2 | 30.34 29.41 30.56 1.15 29.96 0.33
Mode 3 | 44.78 42.26 45.22 2.96 44.07 0.60
Mode 4 | 45.93 43.57 48.43 2.86 45.31 0.64
Mode b | 47.42 A4.73 A7.86 3.13 4712 0.63
Mode 6 | 49.96 48.67 50.64 3.97 49.33 Q.79
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Fig. 5 Mode sensitivity of body structure
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Fig. 6 Dimension of body structure
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Table. 5 Analysis result of BIW

Frequency A—CAR -
(Hz) BASE W/BASE +110 mm
Torsion 381 0.3 34.0
Bending 47.5 -1.0 46.0
Lateral 49.9 -1.2 43.1
Weight (Kg) 362.0 +65.2 3776
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Fig. 7 Layout of steering column
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Road Noise
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Fig. 8 Typical process of road noise
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Fig. 9 Analysis result of bush stiffness
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Fig. 10 Void direction of bush
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Fig. 11 Analysis result of bush void direction
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