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The Finite Element Analysis of Car Seat Frame
According to The FMVSS Strength Test

s g, LFD, G
Ho Yong Lee, Joong-Yeon Lim, Hyung Tack Bom

ABSTRACT

This study presents the sitictural analysis of car a scal [rame by the finite element method.
The load-deformation characteristics of seat frame are simulated according to the test
requirements by FMVSS, Three dimensional modeling technique is applied to the componcnts
of the seat frame The shell, solid, gap and rigid elements are employed to model the car seat
frame assembly. Numerical results show that the recliner and kmuckle plate are identified as the
possible weak parl of frame, and the results are well consistent with the experimental static
load test. The cumrent analysis model can provide useful informations to design a new car seat
and can reduce the overall design cost and time,
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Table 1 Headrest strength test and seat back
backward moment test by FMVSS

Test
Code

Test Conditions

Headrest
strength
test
(T-10)

Apply the load on the point of
63.5 mm under the headpart of
headrest by head-form and in the
orthogonal  direction of torso
reference line(DTRL). The load
should generate the backward

moment of 373 N - m.

Seat back
backward
morment

test

Apply the load on the center
point of upper back frame in the
horizontal backward direction. The
load should generate the
backward moment of 412 N - m
on the hip point(H.P.)
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Fig. 1 Loading condition for headrest strength test

Fig.2 Loading condition of seat back for backward

moment test
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Fig. 3 Three dimensional finite element model of

a scat frame

Table 2 Composition of finite elements for 3-D

model

Quadri | Trian
Element | -lateral | -gular | Solid | Gap | Total
Shell | Shell

Number | 5,543 | 1,902 | 28 | 20 |7,493




Table 3 Material properties for car seat frame

Young's . Poisson's
Density .
Modulus ratio
206.8 X 10° 7.82x10°
2 3 0.29
kN/m kg/m
AE 2do] U HFEes do] 4T
W TR 442 A & ¢ AA%
o 9% 54 vehd & 9 AAzAE
nojdth, AES 2% 42 ¥ 4RE
3 olgi o] sAFgos o}RA A gl
o]l 3Y F UEE o glen, o)F v
W) st Fig 49} Zo] £l 84 F A
£3ted gr FEE wrEo] olF ARE
AGA 77 A8t FAA 7L ThA] o R
23 g2 g8t FEHees Ay FES
gk Eebata) Bl EAFez FHoE 4
ZAA ORE HE 545 Y}HoZ FTH
¥ 2He Wee HAE FLHA 75
o,

Fig. 4 Hinge part of a seat frame
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(b) Enlarged position where maximum stress

occurs

Fig. 6 Von Mises stress distributions of seat frame
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Fig. 7 Von Mises stress distributions of recliner
assembly
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Fig. 8 Deformed configuration of whole seat frame
body
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Fig. 9 Von Mises stress distributions of whole

seat frame body
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Fig. 10 Deformed configuration of whole seat
frame body
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Fig.11 The comparison of maximum displacements

between test and FEA result
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