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Design Tool Development of NVH of Vehicle Body
S.M. Wang, J.W. Lee, S.H. Ki, H.G. Moon and J.K. Suh

ABSTRACT

In this paper, a design tool using continuum design sensitivity analysis (DSA) method has been
developed for noise, vibration, and harshness (NVH). Design sensitivity is formulated, implemented
numerically, and named SENS1. SENSI1 can compute the design sensitivity using model and response
files of MSC/NASTRAN of vehicle. A of real vehicle model is considered to validate SENS1. Numerical
study shows SENSI is a useful tool to improve NVH performances of vehicle body.
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Fig. 5. Element Sensitivity Plot (1st)
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Table 1. Sensitivity Result of Shell Element (1st)

PID

Sensitivity
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—7.710960E+01
—1.363620E+01
—1.864920E+01
—1.225810E+01
—1.362420E+00
—5.753120E+00
~8.368760E +00
—9.103290E+Q0
—2.027490E+00
—3.644210E+00
—8.361340E+00
~5.617100E+00
—4.316090E+00
—7.968090E +00
~-4.316090E +00
—4.316090E+00
—3.935550E+00
—2.640850E+00

—2.440500E+01
—1.027110E+01
—9.335690E +00
—6.845270E+00

6.634970E+00
—4.980950E+00
—4.288660E+00
—4.059030E+00
—-3.882260E+00
—3.843630E+00
~3.812630E+00
—3.572720E+00
~3.531860E+00
—3.319620E+00
—2.5669150E+00
—2.406830E+00
—2.303040E+00
—2.084930E+00

7.431330E+D1
6.468620E+00
4 .555900E+80
3.686980E+00
1.489220E +01
1.190730E+00
2.471980E+00
5.144640£+00

—3.096560E—-02

9.786380E 01
6.19766DE+D0
2.561160E£+00
6.598040E —01
5.62308DE+00
6.598040E 01
6.598040E—D1
1.938180E+00
3.445890E—-01
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Table 2. Sensitivity Result of Shell Element (2nd)
Sensitivity
PID fthickness 24Hz | 2513Hz ] 26 Hz
9 0.9: 1.723730E-01 ~1.794270E+00 —-1.377190E+00
37 0.9 —9.357080E+00 -3.142670E+00  4.398810E+00
94 0.7 —7.918090E+00 1.168480E+00  4.142330E+00
2 1.2] —3.631710E+00 —9.136200E+00  1.547400E+00
5 0.8 —5.413020E+00 —4.762070E—01  2.065080E +00
128 0.9; —1.228460E+00 —5.246420E+00  3.529490E+00
139 0.7] 1.373960E+00 3.707400E—01  4.128140E+00
203 0.75! 1.580540E—01 —8.232150E—01  3.742660E+00
230 1.4 —1.114590E+00 —2.467440E+00 8.136080E+00
239 0.8 —1.100320E-01 —5.139010E+00  3.193800E+00
242 0.9 —4.850120E+00 1.909100E-02  1.036160E+00
251 0.95. 3.265690E—01 6.197180E-01  3.012610E+00
259 1.6, —3.029610E—01 —1.569180€+00 1.060660E+01
263 0.7 -3.722690E+00 2.880660E+00 1.273500E+01
264 2.8 —6.360630E—01 —1.157980E+00  1.287460E +00
337 0.8 ~9.466180E—02 —6.467070E+00  2.899980E +00
558 0.7 -2.237260E+00 ~1.539900E+01  5.134950E +01
563 0.9 —=2.770740E+00 ~9.156100E—-01  9.812870E£+00
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26 Hz
Fig. 8. Element Sensitivity Plot(2nd)
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