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Abstract : Lightweight technology using composites is being developed for vehicle seat structures, and its design must meet
the safety requirements. According to the Federal Motor Vehicle Safety Standard (FMVSS) 207 seating systems test procedure,
the back moment load is applied to the seat back frame structure for the safety evaluation of the vehicle seat. The seat back
frame using the composites is divided into three parts: upper part frame, and left- and right-side frame parts following the
manufacturing process. When a rear moment load is applied to the seat back frame, the side frame receives the bending load
and the torsional load at the same time. This results in the largest loaded strength. Therefore, strength test of the component
unit is required. In this study, a component test method based on the FMVSS 207 seating systems test procedure was proposed
for the strength analysis of bending load and torsional load of the automotive Bulk Molding Compound (BMC) Seat Back Side
Frame. Moreover, strength evaluation according to the carbon band reinforcement was performed. The back-side frame parts
of the seat that are applied to the test were manufactured through BMC that is composed of vinyl ester Matrix and short
carbon fiber. Then, two kinds of reinforced and non-reinforced parts of carbon band were formed through a high-temperature
compression molding process. In addition, the structure that is applied to the component test was constructed by referring to
the FMVSS 207. Then, the bending load and the torsional load were applied through the displacement control to perform the
strength test for four load conditions. The results of each test are shown through the load-displacement curves of the specimen.
The failure strength of the parts caused by the reinforcement of the carbon band was analyzed. Additionally, the fracture
characteristics of the parts for four strength tests were evaluated, and the weakness structure of the back-side frame of the
seat structure was confirmed according to the test conditions. Through the bending and torsional strength test methods, we
confirmed the strength and fracture characteristics of BMC Seat Back Side Frame according to the carbon band reinforcement.
And we proposed a method of testing the part strength of a seat back frame for vehicles that can meet the FMVSS 207.
Keywords : seat back frame, bending and torsional strength, BMC (Bulk Molding Compound), FMVSS 207 seating systems
Conference Title : ICMEDA 2018 : International Conference on Mechanical Engineering Design and Analysis
Conference Location : Kyoto, Japan
Conference Dates : April 26-27, 2018

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:12, No:04, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
2,

 N
o:

04
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
22

00
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(04) 2018 1

https://publications.waset.org/abstracts/92200.pdf

