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Abstract Among the various parts of automobile, automotive seat is the most fundamental item that ride
comfort can be evaluated as the direct contact part with human body. Automotive seat must have the sufficient
rigidity and strength at the same time with ride comfort. In this study, cushion frame and back frame at car
seat are modelled with 3D. There are structural simulation analyses about 3 kinds of tests on torsion strength,
vertical load strength and back frame strength. In the analysis result, the initial total deformation and the
permanent total deformation has the maximum values of 5.4821 mm and 0.02539mm respectively at the torsion
strength test of cushion frame. Total deformations at front and rear end parts of cushion frame become the
values of 2.1159mm and 0.0606mm respectively at the test of vertical load strength of cushion frame. In case
of more than this load, the maximum value of total deformation also becomes 3.1739mm. The maximum value
of total deformation becomes 0.18634mm at 3 kinds of the strength tests on back frame. By the study result
of no excessive deformation and no fracture cushion frame and back frame at automotive seat, the sufficient
rigidity and strength to guarantee the safety of passenger can be verified.
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[Table 1] The properties of the analytical model

Material Young's Density Bulk Shear
name Modulus (kg/mm?®) | Modulus | Modulus
(Gpa)
Structural 2 1.6667 7.6923
Steel x10" 7830 x10" x10'
2.068 7.8 2.0275 7.7744
SAPH44O >(1011 ><10'6 ><1011 >(1010
2.1 7.8 1.75 8.0769
SPECS90 1 jon x107 x10" x10"
2.05 1.6348 7.9396
SPFH590 10" 0.000728 10! <101
2.1 1.8421 8.0153
SPRC440E 10" 7850 10! «101°
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[Fig. 4] Boundary condition at torsional strength test of
cushion frame
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[Fig. 5] Initial (a) and permanent (b) total deformations at
torsional strength test of cushion frame

A4 2 wEY A= AP @), () B
57k 1A 2WE el 9L Fig 67} ek 7
o g g

b AR, 24 WEE 57k U
oF 639MPa0] Uhgkar, o7 Wy
(b)9] HeJghe oF 42MPao] Ui}

000 15000 30000 () 000 15000 30000 (i)

7500 22500 7500 22500

(@ (®)

o

[32 6] @ % b ALolAe F4 = v EH A=
Alde S7F 4
[Fig. 6] Equivalent stress at torsional strength test of

cushion frame in cases of (a) and (b)

41 A =A

B Fixed Support
B Force 450,
[ Force 2:450.n

(@)

4958



AR} AE FH T W W zHYe] Tx P A

[ Fixed support

[BJ Force: 735 N

Bl Force 2. 735. 8
o

(®)
(38 7] 74 2 SAelanE Agel 44 22
[Fig. 7] Boundary condition at vertical load strength test
of cushion frame
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[Fig. 8] Total deformation at vertical load strength test of
cushion frame
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