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Abstract The automotive seat is an important component that moves in sync with the driver and is actively being
developed with various new functions. The aim of this work is to develop a lightweight seat cushion extension module
using a lightweight material. To this end, a structural strength analysis, vertical strength test, and durability test were
conducted. In the structural analysis, the maximum value of deformation under vertical load was 4.98 mm at the front
of the upper panel. The maximum stress was approximately 105 MPa, which occurred at the point of contact between
the upper and lower panels of the module. The vertical strength test showed a maximum vertical deformation of 5.31
mm under a vertical load, which differed from the analysis results by approximately 6.45%. The structural safety of
the product was verified by the fact that it showed no harmful deformation or damage during operation after the
vertical strength test and a durability test for 20,000 cycles. Furthermore, the use of engineering plastics made it
possible to reduce the weight by approximately 30% compared to existing products. The lack of damage after tests
verified the passenger safety, strength, and rigidity of the product. The results are expected to be applied for
improving environmental and fuel efficiency regulations and preventing accidents due to driver fatigue. The
applications of this module could be expanded various types of vehicles, as well as other industries in which
eco-friendly and lightweight materials are used.
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Fig. 3. Concept of seat extension module
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Fig. 7. Finite element modeling of extension module
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Fig. 9. Stress contour of analysis result
(a)lsometric view (b)Top view (c)Bottom view
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Table 2. Test result of vertical load test

Test Max. Deflection (mm) After Deflection (mm)
#1 5.31 0.01
#2 5.29 0.03
#3 5.31 0.02
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Fig. 11. Result of vertical load test

Y
o

1.7mm Z‘j 2 tﬂJ—ﬂo] L}E}\E}% stola} 2= 9]

Eﬁrll‘

ox o o N T

A
A A ol mEel st sl

o] 94 SF-WsloIA] He] Ao}

o

=k

oftt
of
fo o
o X
S
@ E
§i
£
i_a
o
Jei‘;f
;3
.
o oo
SO
o 2
X
&
2V
yg =
o
o
E

3.2 W7Zx= Al
AE FA ozl mEe] Foprg] el 5l AN
Az A FAr2 93 A Frte) Adstow Yt

- sk 4, A A 50mm T A EE
~30.0kgf, 3F& Al
Zl 315 20,0003

FEF S 7 Aol =rlA
T Fig. 128k o] A1@S FYatsien 3Hzo| %
519 20,0003] = A]zs;g Z=galge) AlE

Fig. 12. Equipment for durability test
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