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Summary

CAE technology has continued to expand its applicability year after year as an effective method
for product development. Meanwhile, it is increasingly important to shorten the CAE development
period as well as the entire development period to bring products to the market at the right timing.
With this in mind, we have worked to automate the CAE work, from the modeling to the
evaluation/analysis, and to enhance performance analysis functions which allow early identification
of the areas countermeasures need to be taken against. The CPAs2 system, which is introduced in
this report, covers processes from the calculation to the evaluation/analysis in the CAE work, and
includes a variety of automatic processing functions and analysis functions. This report outlines the
CPAs2 system in the NVH field, and deals with the performance prediction evaluation function for
road noise etc., the performance analysis function for panel contribution etc., and the automatic

processing function for creating evaluation/analysis data.

woogo

CAED0000000D0000D0OD00ONOnOoooo
000000000000oo0oO0oooo0oo0oo00000000
000000000000oo0oO0oooo0oo0oo00000000
000000000000000000000000CAE
0000000000000 O0"™ooooooooooo
O0O0OCAEODDODOO0O0DDO0OO0ODOOOOOOOOOn
CAED 00000000000 0000O0O0OOoooog
0oooooooooooooon
000000020040 00CAED O OODODOCPAS

O CAE Process Automation systemO 00 OO0 Q000000
0000000000000 0O0020060 000 CPAs20
godoobdoooooooboooobooooooo
ooo

OOOONVHOODOOODOOOOCPAS200000
oooo

200000000

21 00000
CAEDOO0OO0OO0O0bOOOoooooboooooon
gobodoocCPAs2000000O0OOO0OOOOO0O

0103 NVHOOOCAEODOOOO
NVH & CAE Technology Development Dept.

— 131 —



NvHOOOODOOOOCPAs2000O

No.270 20090

O0FiglDDODODODOOO0ODOOODOODODOODOO

ggbboooboobbooboobbobobooboo

gogbobooboobbooboobboobog
OO00OPhaselD 000

@O 000000000000 00000000

@ 000000000000 0000000000

gooogo

Current Status 1cycle 2cycle 3cycle
CAE
Analysis|

CAE | |mprovement
Analysis| P!

Improvement

CAE Improvement
Analysis| P!

CPAs2 Phase1
Automation 1cycle 2cycle 3cycle
-Automatic post
processing
-High-speed
simulation

Shortening
at one-cycle
period

Improvement ||mprovement Improvement

Reduction of

Analysis 1cycle
cycle number

Enh t
+Contribution
analysis
-Effect estimate
function

||mprovem ent

Fig.1 Purpose of CPAs2 System Development
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Table 1 System Specifications

Item Contents
oS Windows
Framework MS .NET Framework
Graphic Library MS DirectX
Analysis Processing On Local PC
Calculation Processing Network w/ Super Computer
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RNA DNA BNA IVA LUA
Road Noise Drumming |Booming Noisgl Idling Vib. Lock up Vib.

CPAs2 Common Framework v2.5

Multidimensional data management,Data comparison,Document
management,Controller panel control,Panel control,Process tree
control,Process completion & panel/activation control

Microsoft .NET Framework 1.1

Fig.2 System Framework
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Fig.3 Outline of System Function

32 00000000
0000000000000 0020000000030
O00000S000NVHOOOOODOOODOO0OOO00DO
0000000000000 Do0000Doooooooo
0O0D00D0D00O0OONVHOODODOODODODOOODOOOOO
gooooooo
(1) OOONV
000000000ooooooDoooooooooo
0000000000000 00000D0o0oonooooo
oooog
(2) OOONV
0000000000000000000000000
00001/300000000000000000000
00000000000000000000000000
000000000000000000000
33 000000
(1) 0000
00000000o0oo0000000000000000
00000000000000000000000000
00000000000000000000000000

— 132 —



No.270 20090

goooog

000000000SPLIOO0O0ODOO0ODOOONO
00D00DOPIOO0OOOOOOOOOOWIODODOOO
00000000000000000000000000
00000000000000000000000000
00000o0o0oo0oo0o0000000000 Fig4
(2) 4PLOTOO
4PLOTOODOO0ODO0DDOO0DOOOOSPLIDOODOO
000000000000 0PIOOOOOOFODOOO
0000000SPL/FO00DODOOO0ODOOOODOOD
00000000000000000000000000
00000000000000000000000000
0000000 Fig5m
(3 DOoODOoOooOOoO
0000000000000000000000200
oooooo
0000000000000 000000000P/QU
0000000QUOUONDNDDDNON0NONONDNDoNDOOO
000000000000 0Fig6DO00Fg70000
00000000000000000000000000
00000000000000000000000000
oooooo
0000000000oooooooooooooon
0000000000000000000000000aQ
000000o000000000
(4) DODOOoOoOo
0000000000000000000000000
00000000000000000000000000Q
0000000000000 0 Fig.8
(5) ODODOOOO
0000000000o000000000000000
0000000000000000000000000aQ
0 O Fig.9[]

[q Input contributions (SPLi) | "[Inputcontributions (SPLi) bycolormapJ
and total (SSPLi) by line 2 =

| [fsse]

SPL

2
c
@
£
<
5}
<
®
>
b
o}
s3]

I
Frequency

o -L[Body attachment characteristic at arbitrary frequency | ... . ..

3

Frequen

Body attachments

-
i ged [T

P (Contribution)

Sk B ——| |5 s

P/IF F A/F Vibration power
WENE T W dnEd wEdinfld s dwfd
A T e O | o

e 0
| ME e [T

Fig.4 Load Path Analysis

]: Original and suppressed I SN P/Q' l

FRONT SLUEFRANE FRONT WOUNT LH 2

FRAONT SUBFRAME FRONT MOUNT LH X

FRONT SUBFRAME FROKT MOUNT LH ¥

= = =
g (Sl Il g s
o £ AN [ 2 o £
€ IS €
Q o o
£ Frequency £ Frequency £ Frequency
; w AV A /S AN
= R = R )
o o o
Frequency Frequency Frequency
» ] =] ./f'\\f“'“/ i et ——
o o a
Frequency Frequency Frequency
TR Ve e e i | I N 7 S | [P VN v
T v
"V e [ Pl Lty AWANNNY
Frequency Frequency Frequency

HEFE | SR [TEAESLOT || AHARSSHE | 1RSS5 | FUE-FREFi | #UE-1E

Fig.5 4PLOT Analysis

SPL curves

PA———

(TSI PG

" || | —

Frequency

P (Contribution)

Estimation result
(dashed line)

SPL
*

Frequency

Fig.7 Function to Estimate Effect of Measures

— 133 —



NvHOOOODOOOOCPAs2000O

No.270 20090

(" R A A
| Acoustic cavity mode (ACM) ACM contributions by
contributions and tolal _— color map
. L
by I||ne chart h.'. i'n“‘uj-
3+ —.'“'i W
[} il Rt
g 3 e
(2] s LIRS
o
I S W
| I SRTY I’.
Frequency : F;é o
quency

Dominant cavity modes Wactor plat
*
{

g

Top 10 highly
contributed ACM
figures

contributions by ||  contributions by
bar chart vector representation

{Top 10 high ACM}/ Top 10 high ACM

a4 4 ] e

T ass e s W - gae-rs [

Fig.9 Acoustic Cavity Mode
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The function development from the calculation to the analysis is targeted.

Fig.12 Development Efficiency
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