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Abstract

A nation have the regulation for a vehicle safety and interested in the side impact of a vehicle. But we

spend a lot of money and time for the side impact test. So we must design a vehicle parts regard to the side

impact test. This paper describes a new test method for side impact test. We used DFSS(Design For Six

Sigma) process for design of door trim armrest. We searched the door trim armrest control factor and made

the experiment plan. We researched the optimal design factor and improved the abdomen injury value of the

human dummy.

A TS ANE A s ARl A
71243 A o Aade 4AAZ
F =Force, kN = = - -
M = Impactor mass, kg 2. oE 58 3F A=
A = Acceleration )
21 A" gy
1. M 2 Asak S $EA A bl w3 EY
Zhell gk Aoz eda SH F= Ads o
AEap WMol FAE L Q= A =w = 7ol EY AAE AR HSske Al AAE
ZA QA A3 71FES wEFo R o] ot ajkste] At W TE A TS AT A
ALZ 477 98 254 xo] EY 24 Ag asn gy A i dASs 9535t Al
ofF-7F QIAl HH F-9lo $AE VIR EojE w A AEAdS SR 919 AR gl
2 gdzolBel FZolBe) By GESS =7 o Fig. 1 & &% SW F& Addulolt. AY
o ¢kl E Pz 9 FAS Tl = AL e To] EFS X T FFste] AlHE ¥
FAFS o]ZoTh 2W 2= e wolEY gk o] ERE At FAE wel= ket
& Al Qo BE AW Mg Bale]  §T @ WhHeR AATH. woixel HAS W
A 352 8t DFSS T2 AE 7} 8w g0 = Mol molERA AT Afo]e] FHAo] &
ol Exly o] ¥l Apolo] FAfel dA St
[ SEET NS AR o] EY AFE ATE 27
E-mail : choihs@mail.hanileh.co.kr A8 Fo &RHo)x g2 uAs, B4
. TEL:(041)539-6432 FAX : (041)541-8906 Hip Point 2 7]F#o% A4% 7o] w3 wolx
o ZICIHE 1g B 9A= A BRE 2gd G
L, el st FetAE ARERTE AR oAl T B A
A7lebas At SEE2 Ads 3o PSS wE, Wl ey
T oA A A 54 Bk

882



2004

TAkelth, BC b HetA) SRl AERC] S
A& Zhebs eItk opi el Fag ¥
A dEelth. b e Ferh Ede Wi
=0l 7haA A Hel] gof Hmo o 3k
oltt. 7hHES AHwste] £LE Fotal £EF
Adstel wiglE I wEe 4 (DEFH
T
F = MxA (1)
A7IM AR M & wepate dFom JdAHw
gho= AsA v, Fig. 3 o Wl w& W

i
g
5

= Fach. A

S S T T TR e S SO S S gt fs 22 e
B TN e e e e D | B g UAE ARsT BEFFIUANA
5 o] ¥ S Fig. 3 L2 E o] &sto] g},
&
2wl
A
B 3. g ot
# =
4
-1 ]
] 3.0 FMojelRt o SE M
= AA mF En g A L FHAUA F
_E_ : _ _ T& S 28 8 JhY dAE A AT Fig 4
om o om0 os 0 om0 oo o AAXE Rk AAFH QdxE GE
e ) =9 384 Eo] EYY 4E34e WST 5
Fig. 2 Acceleration C ANEF AEE AojA x|t} Table 1 o Ao A=}
16, & Acecieration b sb #F Yehith Aojelare] Aol A
AH&-9A]= 1ZOD %727+, SHARP EDGE ¢} ¥#
o] gt} = o], F ¥, = F, Lwr Trim &
2, oHlsE A BEe FAL Foa] 99
HAolvh WE 27t g4 3 A4 He dd
AAE fE T HAolt)
=
=
=]
b Table 1 Control Factor and Level
T A TE | T2 |FE3
A AHETA ABS | PPF
5 T L} L} T T T T T T B ——J_EL %‘lo](mm) 1.5 1.7 2.0
u] o 0 1] = im o 14 193 iE;m J;
bizplacem enkmm) C = ,’_’[:%]:(7]]) 4 5 6
D |& = 5 6 7
Fig. 3 Displacement - Force Curve = “r(mm)
E 8% 27t 3% |9 | 4% | A7
22 Ale B Fous =4 2%y | 9le | 83 | HOOK
N@7] Bapakel AAR AeE AN RRE U}
lu et E)\ — = 1 j G |LwrTrim & 20N 0 3 5
L= Ao ME TSR O EZE o] &ste] W
- . o =)
9, WHE5S . Fig. 2 o Azt we 7} H |otel~E Aawy | g2 | =953 Z;j
S adzE YeEpido. B Rk FekAbrt 3
EolEY gulzEd 4 /A o Eahe

883



2004

Bl 922 Este] N1, N2 27104 u
Aok @A AHE A HAuRE
s

G
4.1 ME % sii4 Correlation
GEA AT TR Aol AT HFsHr] 9l
Agste = AFEY WA o8 AFFel Ik FF
- Al FxAe gkl Blulskt) Fig. 5 A
i s 3t FdsA SEHAE =7 LS-DYNA &
(2 ARg-3te] Fig. 6 9 o] A mEls ekl
TU 2o R GFEAFER FEIHS Skal F
At o) Bl F4S ke A WSl (Fig. 7).
7h T (Fig )% vlaste] A4S selstac
Fig. 4 Door Trim Armrest Control Factor
Table 2 Experiment Orthogonal Arrays
NO| A |BI|CID|E |G H NI |N2
Rl |ABS |15 [4 |5 |81 |9l& a5
R2 |ABS |15 [5 |6 |42z | 3 =
R3 [ABS [15 |6 |7 |AMZF | 5 |Gg=+913
R4 [ABS [1.7 |4 |5 |(22zF | 5 |dg2+9
RS |ABS |17 15 |6 At |91% %%:ﬁ} Fig. 5 Door Trim Side Impact Test Setting Condition
R6 [ABS [1.7 |6 |7 |95 | 3 iR
R7 |ABS [20 [4 |6 |92 | 3 |gga+=3
R8 |ABS (2.0 [5 |7 |22 | 5 A5
RY9 |ABS (2.0 [6 |5 |22 |9l& 93
RI10 |PPF |15 |4 |7 |[AMZ | 3 g3
RI1 |PPF |15 |5 |5 [91& | 5 w3
RI2 |PPF |15 |6 |6 |47 |8le | E&3+93
RI3 |PPF |17 |4 |6 [AMZ} | 5 w3
R14 |PPF (1.7 |5 |7 |81 [9le | g2+
R15 |PPF |1.7 |6 |5 |72 | 3 4§32
R16 |PPF (20 |4 |7 |27 [gle 15y
R17 |PPF (2.0 |5 |5 (AFZ | 3 | 9g3+93
RI8 |PPF (2.0 [6 |6 |91 | 5 E=RcES

32 e A= AHu
Table 1 2] Ao x}<}

15} 7S
L 28 Auxges AT 2759 197} . .
Zo] 7 ol 18 71X A¥EAL AT A Fig. 6 Door Trim Side Impact FEM Model

K
J
0

884



2004

—n—TEST

—ah— ANALYSIS [

'.Wu\

.L
i
i

'\.\

Y

Displacement(mm)
d

oty

oo ooz
Timears)

oo3 o.o4

Fig.7 Displacement Curve

oos

o ] A

TEST

AMALYSIS

i
|

L

" .

N
H
W

i
—

-

Acceleration(g's)

——_
—

R Coll

a

it

in i
,riﬁ;._ Sl

o [

S ol

0.mo o

oos 0.010 oois
Time(s)

oo ooz2s

Fig.8 Acceleration Curve

Aumds A3 R1, RS,

=
<=7l 2 A¥L sk

R10 & w®]us}t
Table 3 ¥} Fig. 9 o YeEHATE. TEA]
A7k A=A

Table 3 Test/Analysys Compare of Force

&3t Sl

FA = Agk RIN2 E Al9)8taL, 7]

oo3o

2

A9 g5 EE AIN) | FE AR
RINI 5.50 3.20
RIN2 5.00 4.80
R8N1 4.70 2.52
REN2 5.00 2.18
RIONI 3.80 1.72
RI10N2 4.10 2.06

55 —u—TEST
—A— ANALYSIS
5.0 < —
45
4.0
—_ /
=z
< 35
@
<
L 30
25
2.0 A
1.5
R1N1 R1N2 R8N1 R8N2 R10N1 R10N2
Test No

Fig.9 Test /Analysis Compare of Force Curve

43 MA = =3}

APAE Auwwdus A Axs
DFSS(Design For Six Sigma) 7|WM< ©]&3to
Table 4 ¢} o] A3} & Avk. AHE-5=#]= PPF,

= Zol& 1.5mm, = FH2 4 7, & %2 5m,
A 27F P3S4, Lwr Trin & F3FE
50, gd2E AANHE g2 9138 £
o] HHolgr, Aol F AE 27 A
WS AdA ol glol AlolQIAtel A AFAlsE ST
FERANOE HEF AH3 mud WP JE
4.54kN ol Blal 2.56kN 7HA @ 2.28kN o]tt. ¢
F 50 35 AYon ARG A4 mdel w
22 7]F 5.50kN ol A 2.60kN 7§A % 2.90kN o]
o A S FEAIdAdAM e 27| B
HA st Edo] 4097 E A FEE ol FAH
(Table 5).
Table 4 Optimal Design Control Factor Level
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Table 5 Optimal Design Model Result
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