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Abstract: Predicting the noise and vibration performance of a trimmed body with 
an analysis model is a essential method to reduce the vehicle 
development period. The application of a large-scale FEM enabled 
prediction of high accuracy; however, in order to utilize it at product 
development, a problem still remained that building an analysis model 
takes too much time.  Here, we will introduce the solutions in which we 
successfully reduced the period dramatically after reviewing the model 
building process and utilizing the automatic processing. 
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Agenda

• Background Efforts
• Problem in creating car body noise and vibration 

FE model
• Perspective in reducing model creation time
• Process and system for collecting required 

information to create the model
• Auto trim-up system
• Summary
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Betterment in the “quality of analysis 
investigation” is required

Achieve high 
quality design 
in a short period 
of time

Rational structure 
change based on 
the mechanism 
of a phenomenon

Apply 
performance 
prediction 
with CAE

Background : Application of CAE 
to Shorten the Design Period
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accurate

Quality of Analysis : 
Investigation

1) Predictive accuracy of the analysis model
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Fig.1 Quality of estimation using CAE

Background: Quality of Analysis Investigation

Time length of analysis

2) Length of period per cycle of the analysis
investigation
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Noise up to around 200Hz are predictable with high precision 
before building vehicle prototype with MSC.Nastran
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Response at driver’s ear position
Excitation force at rear suspension attachment 

point in longitudinal direction

: Experiment
(After building 
vehicle 
prototype)

: Calculation
(Before building 
vehicle prototype)

Fig.2 Body Noise Sensitivity of analysis model

Road noiseDrumming

Shake, Idle vibration

Idle booming
noise 

Low speed 
booming noise

Mid & High speed 
booming noise 

Background : High Accuracy Car Body FE Model



6

Shortening of analysis period is required

Assure 
high 
predictive 
accuracy

Detailing and 
large scaling 
of model 
(1 million nodes)

Significant 
increase of analysis 
investigation period

Deterioration 
of quality of 
analysis 
investigation 

=

Trimmed body
Small trim parts modeled by mass

Cavity

Door finisher

Instrumental panel

Fig.3 High Accuracy and Large-scale Noise and Vibration Analysis Model of 
trimmed body

Background : Problem in High Accuracy 
Car Body FE Model



7

1) Create analysis 

model

- Modeling

- Post-Processing
(Data recovery)

2) Initial evaluation - Computation

3) Extraction of 
primary 

factor
4) Countermeasure

investigation 

Steps of analysis
investigation Operation

5) Final confirmation - Computation

1) Create analysis 

model

- Modeling

Innovation in 
development process 
including the upstream 
design process flow is 
needed

Realization is possible in 
the technical 
development of the new 
computation methods, 
such as adoption of high 
speed CPU and 
computational algorithm

Fig.4 Steps of analysis investigation

- Model modification
- Computation

Background : Focused Area for Shortening 
Analysis Investigation Period
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Problem in Creating Car Body FE Model for Noise 
and Vibration

Model creation period: conventional = several months
target = several weeks

significant 
deviation

Fig.5 A breakdown of modeling time in past 

Collecting mass & attachment point 
coordinates value of trim-parts 16%

Collect info.

1) Collect required information to create the modelChallenge:

Trimming up each trim-parts to BIW 16%

2) Trim-up work

Trim-up
Collecting CAD 
surface data 10%

Meshing of BIW 41%

Meshing of trim-parts 17%

3) Create mesh
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Conventional: The analyst ‘collected’ the required information 
to create the model by asking the designers

Ideal situation: Information ‘collect’ to the analyst automatically

Physical Development Digital Development

synonymyVehicle prototype Analysis model

Missing parts Lack of info.synonymy

Perspective in Shortening Model Creation Period :
(1) Collect Required Information to Create the Model
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Model creation 
of 

weather strip

Model creation of a 
concentrated mass
for small trim parts

Verify faults in 
model creation

Bolt fastening 
a component 
model to BIW

Conventional: Many works are frequently repeated with a regular 
procedure.  Man-caused mistake may occur

Ideal situation: Automate trim-up work and significantly shorten period

Fig.7 A breakdown of trimming up time Fig.8 Trim parts modeled by scalar mass

Perspective in Shortening Model Creation Period: 
(2) Automate Trim-Up Work
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(1) The designers are not aware that what kind of information 
is required to create the model

Process for Collecting Required Information to 
Create the Model : 

(1) Problem in Collecting Information

(2) For example, the CAD data of an attachment hole and
bolt shape is created though, numerical values such as 
coordinates required for model creation are not 
automatically detected and collected

(3) Can not verify if all of the required information to create 
the model is entered without any leak



12Fig.9 Developed modeling process and system to shorten modeling period

Process for Collecting Required Information to 
Create the Model :

(2) Development of Process and System

[i
] Item list of 

modeling data 
for each part

(1) Clarify the required information to create car body FE model … [i]

Modeling data input system

3D data

CAD
[ii]

Attribute 
data for 
modeling

(2) Input function of required information for model creation … [ii]

Digital car 
master data 

server

OK
Data 

releaseNG

Caution

System 
to assist 
data-input

[iii]Automatic
inspection

(3) Function and process to check a leak of input information  … [iii]

OK
NG

STOP

GO

[iv]
Data check process

Decision
of completion
of digital car

,[iv]



13Fig.10 Developed auto trim-up system to shorten modeling period

Auto ｔrim-up system

Pre 
ProcessorMesh 

model

Digital car 
master 

data server

Auto Trim-Up System 

System is developed for the below 2 items 
which make up approximately 70% of the trim-up work period

Create models 
of all parts in 
a few minutes

1) Automatic creation system of a small trim parts
2) Automatic creation system of a weather strip
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1. Clarifying problems/concepts for realizing the shortening of 
development period by applying high accuracy car body model 
for noise analysis to product design; with the below 3 tactics, 
the model creation period is roughly cut down to 1/4

i) New process and system is developed to collect required 
information for model creation at the same time of 
completion of the digital concept car

ii) Auto trim-up system was developed to create model in a 
short period based on model creation information

iii) The above process/system was applied to the product 
development

Summary
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2. Furthermore, with the development of high speed computation 
algorithm and adoption of high speed CPU (not mentioned 
here), the analysis investigation period could be shortened to 
several weeks. This give a contribution in shortening the 
design period.

Summary (Cont.)
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Thank you for your attention.

If you have any question, please contact me by e-mail.

E-mail : hiroshi-s@mail.nissan.co.jp

I would like to welcome questions.
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Manual of Required Information for Model Creation
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Operation Manual of Required Information Collecting 
System for Model Creation


