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Introduction

Increasing number of automobile platform derivatives and challenging NVH performance targets
require the utilization of efficient NVH CAE process tools. CDH/OPTRAN is a software solution that
enables NVH engineers to perform automated NVH analysis and post-processing using efficient
procedures developed by CDH AG.

Execution flow

CDH/OPTRAN calculates the frequency response functions (FRFs), operational shapes, mode shapes,
mode participation and panel participation factors for large finite element models with multiple
loading conditions. After the computation of the global stiffness, mass and damping matrices in
NASTRAN, the CDH/OPTRAN process releases NASTRAN licenses and tokens even before CDH/AMLS
starts. The CDH/OPTRAN process is illustrated in the following diagram:
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To meet NVH design requirements, comfort relevant response results must be calculated for many
simulated load cases including engine idle, wheel out-of-balance, road excitation etc. Typically, the
following response functions must be calculated for all load cases:

- Vibration transfer functions for seats and their connection points, foot-position panel vibrations,
steering wheel vibrations, mirror and headlight vibrations

- Noise transfer functions between mechanical excitation points and driver and passenger ear
sound pressures responses

- Driving point response mobility for driveline/suspension connection points and sub-frame
attachment points

In practice, the number of individual NVH load cases to be considered can easily exceed 200 load-cases.
Post-processing the frequency response functions is in itself a major operation. Once critical responses
have been identified, it is necessary to re-repeat the analysis to obtain other information such as
operational shapes and panel participation factors. CDH/OPTRAN is specifically designed for NVH
analysis efficiency.

CDH/OPTRAN enables users to submit analysis jobs in batch mode after defining load cases, target
responses and post-processing requirements. Uncritical responses below their target limits are
automatically omitted in the output of plotted response results.



Analysis and Post-Processing Features

- Frequency response functions - Operational shapes
- Panel participation factors - Grid panel participation factors
CDH/OPTRAN test run et PPF for Air Node 562001 Freq 142.8Hz, Dload 101
4.5e-09 —T——T—T—T— T o 3e-69 TOTAL ——=
) RR HBR PIN FR LH X;?gg:zt ::g: :
ae-09 i P14 —
| P106
I 2e-09 [t —
5.56-09 I Pg -
o [ P116
H / Pi1g
g 09 Ny ’ 1e-09 \ PL1L
S | ‘l | | "‘ [ P113 s—r
2 o | /| P114
2 2.5e-89 =T i t ‘} P115
ALV U v J—
£ 2e-00 “ | Je1] v { ° *
g FEY
e ]
@ 1.5e-09 U“ “
g ‘ I\ ‘ ‘ -1e-09
1e-09 ‘ﬂ| 1 | l}
o Nipi |
5e-10 ‘ (‘V U ‘\ “'U‘H‘“\ N} -2¢-09
il R I Yy
[} . - Lt
e 20 40 60 80 100 120 140 160 180 200
requency (Hz -3e-09
FreH s =3e-09 =2e-09 =le-09 ] 1e-09 2e-09 3e-09

CDH/OPTRAN Advantages

- CDH/OPTRAN allows the definition of target responses for each selected load case and response
degree of freedom

- CDH/OPTRAN automatically identifies response target violations

- CDH/OPTRAN automatically identifies uncritical responses below target limits and these are
omitted in the output of plotted response results. The analyst can therefore concentrate on the
solution for critical responses

- CDH/OPTRAN interfaces seamlessly with CDH/AMLS and CDH/FastFRS to drastically reduce
computational resources such as CPU time, I/O and disk space

- NASTRAN punch format

- MEDINA .bof format (mode and operational shape output)

- FEM post-processing supports .jpeg, .tiff, .png, .ps, .csv or .eps format

- Future versions will allow element-based data recovery such as element strain energy, stress etc.

Performance Example

- Model data - Data recovery
- 700K DOFs - 45 structure DOFs and panel participation factors
- 4544 structure modes - 20 load cases
- 188 fluid modes - 195 excitation frequencies
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System Requirements
Hardware: Software:
- RH/SUSE Linux64 (Intel Xeon, AMD Opteron) - MSC NASTRAN Version 2008+

- NX-NASTRAN Version 7+

MSC NASTRAN is a proprietary product of MSC.Software Corporation
NX-NASTRAN is a proprietary product of Siemens PLM Software Corporation
MEDINA is a proprietary product of T-Systems International GmbH
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GERMANY

CDH AG

Despag-StraBe 3

85055 Ingolstadt

Tel. +49 (0) 841-97481-0
Fax +49 (0) 841-97481-17
E-Mail: cdh@cdh-ag.com
www.cdh-ag.com

CDH AG

BreitwiesenstraBe 19
70565 Stuttgart

Tel. +49 (0) 7 11-79 47 23-0
E-Mail: cdh@cdh-ag.com
www.cdh-ag.com

USA

CDH Detroit Inc.

7 West Square Lake Road
Bloomfield Hills

Michigan 48302-0462

Tel. +1 (248) 7 58-23 31

Fax +1 (248) 671-0555
E-Mail: cdh-na@cdh-ag.com
www.cdh-ag.com

JAPAN

CDH Japan Ltd.

NISSO 13 Bldg. 3F

2-5-1 Shin-Yokohama Kouhoku-ku
Yokohama Kanagawa, 222-0033
Tel. +81 (0) 45-478-2277

Fax +81 (0) 45-478-2278

E-Mail: customer_relation@cdh.co.jp
www.cdh.co.jp



