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ABSTRACT

Hybrid CAE models were constructed for the 2003
Accord to reduce cabin noise induced from engine order
vibration. The construction of Hybrid CAE was based
on combined numerical and experimental analyses,
which is a complex of two different approaches. Targets
for each systems causes cabin noise were established on
the basis of tests of the prototype constructed in the
initial stage of development. The achievement of these
targets has significantly reduced engine noise in the new
Accord.
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Fig. 1 Compared interior noise target for 2003
Accord with previous model
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Fig. 2 Transfer path contribution in 1998 model
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Fig. 3 Estimated 8™ order vibration at 3 engine
mounting bracket
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(b) Wireframe for
experimental model

(a) Engine for FRF measurement

Fig. 4 Experimental engine model and improve
section of powertrain block

(b) Transmission case

(a) Rear side of cylinder block

Fig. 5 Improved area for connecting points of engine
mounting brackets
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Fig. 6 Comparison of powertrain stiffness with two
optional countermeasures
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Fig. 9 Subframe FE Model
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Table 1 Correlation of experimental subframe mode

Experimental

No. Mode | FE Mode | Difference
Hz Hz Hz % | MAC
1 67.3 68.0 0.8 1.1 | 0.97
2 108.2 106.6 -1.7 i -15 | 0.96
3 153.9 145.3 -86 {-5.6 | 0.95
4 175.1 172.2 29 i-16 | 0.79
5 203.6 197.8 -58 :-29 | 087
6 207.1 205.9 -1.3 :-0.6 | 0.86
7 258.3 2455 -12.9 : -5.0 | 0.96
8 284.6 286.5 1.9 0.7 | 0.80
9 378.5 363.4 -151 i -4.0 | 0.81
10 407.6 380.3 -27.3 i -6.7 | 0.62
11 426.1 412.6 -135 { -3.2 | 0.58

Body noise transfer function
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Fig. 10 Body noise transfer function of 2" engine
mounting point on subframe
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Fig. 11  Experimental Trimmed body
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Fig. 12 Validation of sub-structuring for 3 engine
mounting FE model with experimental body
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Fig. 13 3" and 6™ engine mounting
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Fig. 16 Improvement of dynamic stiffness for 3
engine mounting point on an actual body
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Fig. 17 Improvement of body noise transfer function
at 2" engine mounting point on a subframe

goboboooon

800

RN

0 O OWyckaert, K.: Flexible Substructuring Based on Mixed
Finite Element and Experimental Models -A step ahead
of Transfer Path Analysis, Proceedings 14th International
Modal Analysis Conference, p.633-640 (1996)

0 O OWyckaert, K.: Hybrid Substructuring for Vibro-acoustical
Optimisation -Application to suspension - Car Body
Interaction, Proceedings International Noise & Vibration
Conference, N0.971944 (1997)

ooooOooO0O0O0OODOOOOOO0OO0O000O0Fg. 180
gbhoboze00boooooooooboobobooboon

gbobobobooooobooog

Previous Model

_Ta(ge‘

Sound pressure level

2003 Model

10dB (A)

1000 2000 3000 4000

5000

Engine speed (rpm)

6000

Fig. 18 Improvement of cabin noise

gooog

20030 000000000000000000 CAEO EJ00m

gboobooooooobooboboboboboooooo
gbobooooboooboobobobobobooboooo
gobooooooooooooooooobooboooooon
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooboooo

goooan

good

O O OSakai, T.: Development Procedure for Interior Noise
Performance by Virtual Vehicle Refinement, Proceeding
SAE Noise & Vibration Conference, 2001-01-1538 (2001)
00ooo0ooDooDoDoo0oooooooDoooooog
000000000 Honda Technical Review, Vol.13

No.2, p.195-204 (2001)

googano googano goag

googano

0560





