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Abstract : In this study, the relationship between the shape of a passenger airbag and the possibility of injury is
analyzed using the Taguchi method. The optimal shape combination is proposed for a design guideline that can reduce
the possibility of injury to the dummy. The airbag FE model for analysis is obtained using a CAD system that can
change the shape through several independent variables. The widths of the left / right, top / bottom, and back / forth
direction of the airbag shape are set as the design factors, and the effect of the combination injury probability according
to the shape is analyzed. The minimum geometric combinations are obtained using the orthogonal array method. The
signal to noise ratio is calculated and the optimal shape combination is obtained through sensitivity analysis. The
obtained optimal shape combination is compared with the possibility of injury of the initial airbag shape to confirm
improved airbag performance.

Key words : Passenger airbag(Z=5~4] ol] ©] ), Shape of airbag(l| ] ¥ 373, Taguchi method(ThH74] 7]15), Orthogonal
array(%] 1L ¥ & 3£), Signal to noise ratio(3 ]ié. -H1), Crash simulation(&& A] &2 o]4)

Nomenclature 2 F Yt Alalo] A A WA, ol 8] A}Ex} 3
i o Aboll A = Tk QP 53] Aol =S 7]+
P : injury possibility, % A
o] 3L T} B8] oo o] A9 253} A 25 A}
. A= AAF = HAG didol wheh 254 ofof
Subscripts

W, oo 7 Eof o] Afo] oo H &) x}
COMB  : combination oo T3} o] TRkt FiFo] olows et

LR :lefi right o] 428k 31 91004, ol T A7 A 2 G
gk A5 el A e o Qo

LME oot A7) THEIS] 73, ALAA] 427HA O

ool 7} oFA M E 7} WEALIL WA A] A E] 2 AANE] Ak T2 FRE oY o2 o

2 slolek &) w5 44 F ool vl

TEARowH e Al Ae EEHoR

o] 7kt 7] el A sheFolit k57t
AAA I o= &l Al

*Corresponding author, E-mail: swchae@korea.ac.kr

242



ooy 7| Al 7h2=9] b S =1 AR
l(De-powered airbag)®]U SHAHE o] 28 o] HE
ddste] 7pzo] b %
2~g|o]#] of|o]W(Dual stage airbag), o At2] F7
L )], ZpA O] whet o o ul Ui 0] Zh2s e S 2
A = e oJEMAE o o] Wl(Advanced airbag)
3 Zo] o of ¥l Wi 9Fe] S Fd k= A5 O0P
(Out-Of-Position) Bl ] 5412 1 5317] 914} 7}
29 ) S 4oz BAATE A9 A
7l olloJ ¥(Low risk deployment airbag) 5 TF&F3+ =
7 ol thdk A7F W w A ek

oo} s 7K & el A5, ol o] H7ie -3
s Al whet s A Fe] et
17] W&ol ellof vl 2355 3 7}ah= 28l 7Hs /3 ol

PO EREEMER S
17

N

(o}

o o=
o
=

[<)

o NE SR o
£ 2l ow o
S [o
= fru
\
= o
o
_O|L
2
[
=
92

]

=
o

-

L/ s =T S
[1{

e
Y

ol

=
W
By

> T 30

4 = A

s
=2
>
rlr
il
=2
92 2 -
=
2
=
g{j
e

on
o
Jz
o
ot
N
&
1
2

Ls-Dyna®] in-put
< o]-&3ato] ooj o] Hue}
#E AA QRS Ne=
A o] ojojul A 23} g5}
B7bs /e A

7EI
o) = eel & Algkstaa} gk

o] =]

2. Z ofjofw s @
2.1 PAB REIZ] CAD A|AH!
2 Q1o A ARE-¥l CAD A=’ 8 2ol

o>
ot Mz

o 2 oft
i
& o

oo = My
ox
of
o,

-point) 2} 2711 2]
, o]l A A A
Aml o] Al
t= A=At
ARG o 7 £
© 7 AgoJato] ks
4= AT} CAD Al
=719] 4743

=

(Reference mesh)=

= 12709 713EQ
o] A QA=
Al aresfokst=
7|EQJEEC] F9a
AAIIAS] H3EE
S A
Al ThgFEk ol of
goll A & el
27} EEH O] %
= T Ao, oo
71el BHAl x5, y=, 25 WO R SHAR Hl &R
Z25o] Z7)84Q 2(Initial mesh)7} A )
ofof B Wi ol f1x] ko] ofofull 7| Al Fregh
A& Ak U (Tether)®= Uwbd oz QA
(Shell element) & AH&-3to] A = A"/, 2713748
AE AAFE AN 2a3ke] A E(Self
contact)O| L} THg o] ®AYEE <= 917] el 174
o] A]33}= 715 WS AH o] Xk 8. 42D Discrete
element) & A}8-8to] A FTh 18 uf B Aol A
= ool el wE w9 el rbed e
AeFstitt. mhA|

=
I
=~
o)
<

1

=
=
=
=

4
1o of
32
=

o Eo
S
N

A

2

)

o

N

N fo
m o rlr Sk

o i
T
N
4 &

12
9
o g

> 2

£

0
-

PAS

~

(2 o
oft
(o

O:

BN o oft
ot
oy

fo

e ko |»

e
B

i
o
2
B
ol
o
rr

0

QA=

[ M

22 M B ol 2 HE
CAD A=/l F3ll A/dw A1 oflojw) el
o] 2155 $1 &l Hybrid-III 5th%tile 4 FE23 d)

o]l ¢} HluLalA Tt ool o] W | FA S 5 ms Al
A SE AAG A F e o] F9d
AL A= vl aLskith

Ahun JUFE AlEHoIA 2 Fig 29
#-o] Hybrid-11I 5th%tile @143 T 7] 9} CAD A] =¥l
=3 dojzl oojul BIW(Body In White), IP(Instru-
ment Panel), A| E(Seat), 2712 E(Seat-belt), ~L&] 31
US-NCAP 17gol #-3tel7] f138) 5ol o] ¥ (Knee

Transactions of the Korean Society of Automotive Engineers, Vol. 25, No. 2, 2017 243



Sunghoon Yang - Jonghyun Yim - Seungki Kim < Soo-Won Chae

4 )

Reference mesh

Target PAB model select
generation

! )

Initial mesh generation &

Keypoint, Width change
positioning

y )

PAB Geometry modeling

Tether generation

CAD system

Contact & Boundary

Condition editing

DynaModifier

PAB model File
(-key)

Fig. 1 Passenger airbag FE model generation procedure
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Fig. 2 Car crash simulation model for finite element analysis
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A Study on Shape Design of the Passenger Airbag for Efficiency Improvement
Table 1 SAE filter classes for evaluation measurements Table 2 Injury risk curve for frontal NCAP
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Table 4 Design parameters and levels
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Table 5 Design parameter orthogonal array
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