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Abstract : The hydroforming process is rapidly gaining popularity in the sheet metal forming industry. In
this study, hydroforming process is applied to the seat back frame. The load-deformation characteristics of
seat frame are simulated according to the test requirements by FMVSS. Structural analyses were performed
with an analysis package program named I-DEAS for the conventional and the hydroforming seat back
frame. The seat back frame made by hydroforming is not only about 23 percent lightweight, but also about
20 percent high strength compared with conventional that.
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Fig. 1. Comparison conventional with hydroforming
for forming process
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Fig. 3. Loading condition of headrest strength test
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Table 1. Comparison of seat back frame characteristic

tem Number of | Weight Thickness
ems parts(ea) (kgf) (mm)
Conventional type 3 2.85 1.5
Hydroforming type 1 2.19 1.05~1.5

(a) Conventional seat back  (b) Hydroforming seat back
Fig. 4. Seat back for FE analysis

(a) Conventional type

(b) Hydroforming type
Fig. 5. FE analysis model for seat frame
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Fig. 6. Von Mises stress contour and deformed shape of
seat frame with the conventional seat back
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Fig. 7. Von Mises stress contour and deformed shape of
seat frame with the hydroforming seat back
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(b) hydroforming seat back
Fig. 9. Von Mises stress distribution of seat back
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Fig. 10. Von Mises stress distribution of conventional seat frame

Journal of the KIIS, Vol. 15, No. 1, 2000



TSALE XMH BEYAIE JHeE flet 38 R 2XHsMA Iy A7

4.32E¢0W

3.88E+01)
3.45£+01]
3.02E+04
2.59E+014
2.16E+01
1.73E+09§
1.29€+04)
8.63E+00)

4, 32E40¢

8.,02E-124

AEAE AEZY o=z P
€ 583 25 FMVSS 7| & mE Fr=d
g ko] o e FEL At

() AESEE Fo|=zEy AW
ARG A5 o 3% AYst aRg A2
Aet.
@ sol=z¥Pe AESTol) HgTd 3
, FHEAE AY 2 HYAAN F= AGA
I HAE 20% ol #2AL £ it
sojlczxyoz NEZYYL HFY
Nrg FaAd = gleng Ay

4 I

oo o
~lo o ®

o
o

=]
5

]

SAt kBB X], MISH H|1E, 20004

4 2 Arbdzel sk

@) A5 NEZA AP, FE 2
B4 FEE Aok el=RER 4PN A
$3he AL W ZHRHA Ptk

ARG 2 1 o] =BS 19984 BHTEAE

Aol stedTuel oate] AUH RoA,
ol BAA clg®A FHAF=H T

it

e

S =

1) K. N. Tribbett, J. C. Lynn, Evaluation of Auto-
motive Front Seat Structure Constructed of Polymer
Composite, SAE 920335, pp. 270~274, 1992,

2) J. C. Wainwright, Integrated Restraint Seat with
Composite Frame, SAE 940218, pp. 9~14, 1994,

3) A3, $HE, 58 48 AF ANE
ZA g AAF AL, FAGERI =2, &
A5 21333, pp. 855~863, 1997.

4) F. Dohmann, Ch. Hartl, Hydroforming-a Method
to Manufacture Light-Weight Parts, Journal of
Materials Processing Technology, Vol. 60, pp.
669676, 1996.

5) F. Dohmann, Ch. Hartl, Hydroforming-Research
and Practical Application, Journal of Materials
Processing Technology, Vol. 71, pp. 174~186, 1997.

6) Seating System, FMVSS 207, NHTSA USA.

7) Head Restraint, FMVSS 202, NHTSA USA.

8) I-DEAS FEM, User's Guide Manual, SDRC.

9) ol&&, IdFdH, FMVSS HAETHAEY wE
AFA} AEZHY FERL AN, $RAE
2583 =% 3, Vol. 7, No. 6, 1999, pp. 241
~247.

85



