BEBTIRE 2004 £F PERMTCE&HE

I&HHZ HBE 58t THE AlO|E Mo AYst
oj&&", AHW, MES@O Slo[A3 7|E@HTL)
Weight Reduction of Front Side Member with High Strength Steel

S. G. Lee, C. H. Choi, C. §. ShinflHY UNDAT HYSCO Technical Research Laboratories)

ABSTRACT

In this study, the crash analysiz was carried out to evaluate the influence of steel shest grads and thickness on weight
reduction and crash characteristics for front side member which had an important rols of abzorbing the impact energy during
front and gide impact. In order to achisve the aim of this study the reverss snginesring was applied to obtain 3D model of
front side mermber from BIW for the FE simulation. In the result, the crashworthiness of front side member is considerably
improved with steel sheet strength and thickness increase. Also, the weight reduction in automotive parts for the
improvement of the fuel efficiency can be eazily achieved with applying high strength steel without deterioration of

craghworthiness,

Key Words : Crash ana yms(—g% U‘H*—'H Stesl shest grade and thlckncss(%]'ﬂ' A= 2 F 77T|]l Weight rcduction(% E'E}ﬁl'),
Impact energy (%= 914 2]}, Reverse engineering{ = -F8}), High strength steel

1. M= 2. THE AlO[= Hn| SE54

2,

slE B AEre] AWl BHEed 21 HAH&HE 2
el Z AlE Al A FHE Fo AT
o, @F4AN4E 44 23" 248 A
A o A=EE Ao 22 4978 T
Atk A A EAE 2EFOE s
ZZ dddd A-H7] @fEd 2544 #®
b A7 SEA] MdEEejort Fiot

£ dAFdME A FE A A4 224439
ek 35 HAEE EFFE ZHE lelz Al O Fig. 1 Front side member
steq 71E ZA¥s nAHAL 60DP, 60TRIP 2 Z
2 259 254 HE 26 Az zadE
FHotel Bgtek 7 olE $Fld B AT 93
E{Reverse engineering)= ©|E3led M3 ZTHE A}
olz dwo] 3l &4 4L FE3HPer], AA
ZHE ste|l= fAMoA ARF MBE Aoz 213 ;
Al diF A HeR EYRS BHIY FE I
g2 sl ct =3, s0DF, 60TRIP 79 A g
TAE Y File FEAAA EFHE Hud
o 21& EAAl div] A%E 523E Hobd] Bttt

o Mo i
ot
> 8

ot x2, o

ok

Rl Rro2n ok
;-L

o, o it ob #in

o)

Side Outer

Fig. 2 8ide inner and side outsr

1487



Fig. 19 & A7dM 83 3 ZdE 4}
ol AWE vehidck. ] BIW A4 Fig. 1
2] 4 ZHE Alo]E AHE E2jeled 3 a4 H o]
A 25E HEBEE ol g5l FEs|Md Bag 3
24 CAD HeleE FEGT. A2 A =4
E 4le]l= ®W Assembly o4 FES A AHE
2 9%2 rlAE gide inner ¢ Side outer o &b
THsct. Fig 29 FE6Y A8 2dE e
Atk

2.2 slM=H

Side inner ©F outer = F 19,791 78] Aol
20,062 712 Exezm FTHHS ¢lod, Side inner &
outer = 48 Fl2] HEHLE FEHA etk FE
M2 FAHEZFER SHZFEZ Yye TS
Fig. 3 d] AAZE=d SHZ 24 dg 4 =45
Heb it 2249 FAE 160kg o8], 27] &=
= sokm/h = S

Mass = 160kg

| —
V, =50km/h
Fig. 3{a) Front impact conditions

Mass = 160kg (/%/)

340mm

la
|y

¥

Fig. 3(h) Side impact conditions

23 4EXNE W 24t

Table 1 Steel sheet grade and thickness

No. Part Remark
Zide inner Side outer

1 HS45(t:2.0) Mild(t:2.0) Original

2 a0DP a0DP t:1.4~-2.0

3 &OTRIP &OTRIP t:1.4~-2.0
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Fig. 4{a) Deformed shape of front impact{10msec)

Fig. 4(b) Deformed shape of side impact{10msec)
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Fig. 5 Absorbed energy and impact force of front impact

with rezpect to steel sheet grade(thickness : 2.0t)
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Fig. 12 Absorbed energy with respect to steel sheet grads
and thickness(side impact)
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Table 2 Weight reduction of front side member
(front impact)

Weight
Side inner Side outer g,
reduction
Grad H545 i
r'fa. g (21t) Mild(2t) Reference
Weight 7.00kg
Grade | 60DP(1.73t) | s0DP(1.731)
, 13.57%
Weight 5.05kg
rade | soTRIP(1.731) | 60TRIP(1731)
: 13.57%
Weight £.05kg
Table 3 Weight reduction of front side member
(side impact)
Weight
Side inner Side outer g,
reduction
Grad HEe45(2t Mild(2t
r?' < 2h 29 Reference
Weight 7.00kg
Grade | 60DP(1.53t) | 60DP(1.53)
, 23.57%
Weight 5.35kg
Grade | 60TRIP(1.531) | 60TRIP(1.531)
: 23.57%
Weight 5.35kg
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