1A s =2 A, A24d ATE, pp. 1779~1786, 2000 1779

A5 AE FHFAAS A5ANE 9% FRA2A A

* * . — %k . i} * %k - *kkk . _— ] kxR
ADY - R HBET AR OFYT =EH

(1999 10¥ 29 H+)

Development of Integrated System for Virtual Design
and Performance Testing of Automobile Seat

O Kaung Lim, Wan Suk Yoo, Yoong Ho Jung, Kwang Suk Kim, Jin Sik Lee,
and Hyo Chul Roh

Key Words: Virtual Design(7}’d“dA]), Data Interfacing(d o8] ¢1E]# 0] ~), Automobile Seat(AH-%
2} AE), Parametric Design(Fi7§*8 4 4 A]), Headrest Test(AEFH2E HAE),
FMVSS201 Test

Abstract

Most of traditional design processes of mechanical parts are regarded as sequential and discrete, since
different kinds of softwas should be introduced. In this paper, we develop an integrated framework for virtual
design and performance testing of an automobile seat. The system is composed of four modules, ie. CAD,
static analysis, dynamic analysis, and draft drawing module. In the CAD module, PRO/ENGINEER 3D seat
model is created using parameters to be modified with the result of static and dynamic analysis. In the static
analysis, headrest tere used in each design stage make it difficult to feedback their results to upstream
process. These discrete processes may result in time loss and cost rise. In recent years, life cycle of product
is reduced. To have competence with others, new concept design processt is simulated using ANSYS. In the
dynamic analysis module, FMVSS201 test is simulated using DADS. Overall data flow is controlled by Motif.
The advantage of the system is that even a novice can perform and review the whole design process,without
a good hand at professional design/analysis S/W in each stage. The system also provides a virtual design
space, where engineers in different development stage can access common data of design models. The concept
could be applied to other fields and it could reduce time and money required in design process.
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RELATION PARAMETER NEW VALUE
/%% Relations for SF:
016:0 = D16:0 + width D16:0
DB4:0 = DE4:0 + width 064:0
075:0 = D75:0 + width 075:0
D53:0 = D53:0 + width 053:0
D23:0 = D23:0 + width D23:0
D25:0 = 025:0 + width D25:0

10 = D40:0 + width B40:0

4.110000e+02
2.350000e+02
1.0900002+02
1.090000e+02
2.140000e+02
3.130000e+02
2.680000e+02
1.590000e+02
2.500000e+02
1.970000e+02
1.620000e+02
2.340000e+02

D10:0 + lemgth n0:0
083:0 + width D83:0
D18:0 + length D18:0
D66:0 = DE6:0 + length 066 :0
D84:0 = 084:0 + length D84:0

Fig. 3 Dimensions of part bm related to generating
parameter
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Fig. 5 Example of regenerating with parameter
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Table 1 Material properties of SAPH45

Property Value

Young's Modulus 21,000 kg/ mm?

Poisson's Ratio 0.3

Yield Strength 36 kg/mm?

Table 2 Sensitivity Analysis Results

Design Variable Sensitivity ( mm / mm )

Thickness of Backframe -18.27
Thickness of
. -4.07
Mounting Bracket
Thickness of
-1.06
Upper Arm
* . Deflection increase in middle point of

backframe with respect to unit increase of
corresponding design variable
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Table 3 Material properties headrest

Property Value

Young's Modulus 6x107 N/m?

Equivalent Damping

241.8 N/(m/s)

Coefficient

Acceteration (G)
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Fig. 10 Initial window of integrated system

Fig. 13 Selection window of part for draft
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