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Abstract A pretensioner is a safety device that protects occupants by pulling the seat belt in the event of a
vehicle collision. However, since the pretensioner is driven by a explosive method, it is necessary to replace not
only the gas generator but also all connecting parts including the manifold after an accident. Therefore, in this
paper, we propose an elastic force-based pretensioner that can be used safely and semi-permanently. After
analyzing the operating mechanism of the existing pretensioner from a thermodynamic/dynamic point of view,
the spring stiffness that can be deployed within an appropriate operating time was determined by converting the
gas explosion energy into elastic energy. In addition, the coil spring shape that satisfies the elastic stiffness was
designed in consideration of the vehicle interior installation standard. Finally, the operating performance of the
pretensioner driven by elastic force was verified through fabrication.
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Design of Seat Belt Pretensioner driven by Elastic Force

)%
e e
(e}
2

T @
=
b
rr
Ho
2
=
fo,
ol

m—\—’
ol
o ¢ o
T
2
2
o 1=
o =

t off
oX,
o
Y
[
ot
P‘l',
N

(o}
o
S
>

2 Aol FAtE ook &b o]2fgt o] fFE A|EME X
Z)elA U (seat belt pretensioner)”} 7025 $ATH2,3].
ZHAAYE 23 1) o] AEEE R3]
of 9low g Alal A MEE AW wj7to} ©5A)
S folas 988 s FEoU 402 9l
HoA7E Ao m e &elo] WAHY] Ao o7 &
E Aoz ASNHUA "Esate] AAE oAl

B oERAE JE AEuE ey BAg

siast7] Slal AAgol SR ksl Ag

Q L
19 48
f
M
-3
lo
%
=
=
i
rr
[
Ach
i
Rl
-
lo
)

b = B
ML
Figure 1. Driver behavior in a forward collision of the vehicle
(a) seat belt only (b) seat belt with pretensioner
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Figure 2. Basic components and working principle of seat belt
pretensioner
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Figure 3. Conceptual design of semi-permanent seat belt
pretensioner (a) before operation (b) after operation
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Figure 4. Energy flow of gas explosive pretensioner
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