BEL

2153818 pHE FAGeH3=RF], pp 1161 ~11%

A5 280 A%

/N € CAE 3H-E& Al#

Automotive N.V.H Development & Examples of C.A.E Application
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ABSTRACT

This paper describes the examples of Noise, Vibration and Harshness(N.V.H) development applying Computer Aided

Engineering(CAE). Some Commercial Software was used to reduce the cost, development time and to predict the Noise and

vibration phenomenon of new vehicle design . This paper is including measured and analysis data, and tried to prove the good

correlation between measured and calculated data, so test and analysis data were compared seriously and carefully. Analysis

models, which were used to predict and develop the NVH phenomenon, analysis method, and a field of --Oapplication are

explained briefly. Also, model pictures are presenting in this paper.

This paper describes the analyzing method of the

calculated results, design modification and development procedure, and NVH performance target setting up and procedure.
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Fig. 1 Steering
System Model

Fig. 2 Chassis
Powertrain & Exhaust /
Steering System Model
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Fig. 6 Steering wheel Fig. 7 Measured response
mode shape at 34.8Hz data at steering wheel
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Fig. 8 Comparison of BIW Static Bending
Test and Analysis results
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Fig 9 Modal Analysis & Test Results
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Fig 10. Mode Assurance Criteria ( MAC)
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Fig. 11 Calculated Acceleration level.
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Fig. 12 Measured acceleration level
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Fig 13 Stctre defmation & Aooustic pressre contribution

Y &5 ARE A3 TxHez wAPs @
Y TEBAHE VAT 4L #2E AAA
A%E WSt g 74 AJQAE B}
ook gk, e 2 $F¥RE Fafuc
22 JdYe) 2z REJ} UL ASE AFL =
7t FERES Fi4g dS R $u 2 &
HE E Ut 3 14,15 5 2838 Zo
71 fsiM AMARNE nRRA2 Ay, =
ZF 33 52HE oj83 S BN Al e
9 3" 15 M B 5 5ol 1800 ~ 2400
RPM( 2™ 2t} ¥ 60 ~ 80Hz, 29 14) TF7ho) A
FFade) 2 FFF) g FL2E B £ 9
=3

3
i
5
I EEEEREN

3

i L s e e L

Fig. 14 Calculated acoustic pressure level

Fig. 15 Measured acoustic pressure level
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Fig. 17 Structure
mode shape
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Fig. 16 Deformed
structure shape and
pressure contribution.
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Fig. 18 Calculated acoustic pressure level
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Fig. 19 Measured acoustic pressure level.
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Fig. 20 Measurement point of Acceleration
at Spindle by Road Excitation Location
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Fig. 21 Measured & Calculated Acceleration
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Fig. 22 Road Noise analysis result
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(1) BOSCH, "Automotive Handbook", 2nd Edition.
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