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Abstract : As the regulation and assessment program for safety of passengers become stringent, automakers are
required to develop lighter and safer vehicles. In order to fulfill both requirements which conflict with each other,
automobile and steel companies have proposed the application of AHSS(Advance High Strength Steel) such as DP,
TRIP and martensite steel. ULSAB-AVC model is one of the most remarkable reactions to offer solutions with the use
of steel for the challenge to improve simultaneously the fuel efficiency, passenger safety, vehicle performance and
affordability. This paper is concerned with the crash analysis of ULSAB-AVC model according to the US-SINCAP in
order to compare the effectiveness between the model with AHSS and that with conventional steels. The
crashworthiness is investigated by comparing the deformed shape of the cabin room, the energy absorption
characteristics and the intrusion velocity of a car.

Key words : Crashworthiness(%& 73 5), Side impact analysis(5 % 3l14]), ULSAB-AVC(Ultralight Steel Auto Body
Advanced Vehicle Concepts), AHSS(2L7 = 743, US-SINCAP(EV| SHFE 4EA A1)
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Fig. 3 Finite element model for the side impact analysis of
ULSAB-AVC vehicle
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Fig. 4 Dynamic stress-strain curves of the high strength
steels with various strain rate level used in the
simulation: (a) DP400/700; (b) Mart950/1200
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Table 1 Mechanical properties of high strength steels used in
ULSAB-AVC model”

Ys uTs Total ~ n-value
(MPa)  (MPa) EL(%)  (5-15%)

Steel Grade Applied members

BH 210/340 Floor rear, Fuel tank
BH 260/370 260 370 29-34 0.13 Bodyside outer TWB2, 5

DP 280/600 280 600 30-34 0.21 Dash, Crossmember back panel
IF 300/420 300 420 29-36 0.20 | Bodyside inner rear, Header rear

DP 300/500 300 500 30-34 0.16 Tunnel, Back panel, Roof

HSLA 350/450 350 450 23-27 0.14 ‘Subframe, Crossmember tunnel
DP 350/600 350 600 24-30 0.14 Front, Rear door
DP 400/700 400 700 19-25 0.14 Crash box dash

TRIP 450/800 450 800 26-32 0.24 Crossmember support front seat

DP 500/800 500 800 14-20 0.14 Bodyside inner, Rail front

Bulkhead crash box dash, Roof
crossmember

B-pillar inner, Reinf. wnnel

DP 700/1000 700 1000 1217 0.09

Mart 950/1200 -] 1200 5-7 0.07
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Comparative Crashworthiness Assessment of the ULSAB-AVC Model with Advance High Strength Steel and with Low Strength Steel

Table 2 Mechanical properties of conventional steels 6M - - BODY SIDE QUTER TWBY162)
~ -~ ROGKER INNER(144)
©sssaseeces,  — BODY SIDE GUTER TWB4{163)
kel = SM 4 atSiTiiee s — .~ BODY SIDE INNER(140)
SPCD 07 149,14 20878 | 0296 | 0588 | 56053 | 0.00811 | 0.275 =~ o2 N jfg:g’;:m:;’,
SPCUD 07 13539 28849 | 0262 | 0607 | 54902 | 0.00723 | 0284 aM - - FLOOR FRONT[127)
SGACD 079 165.62 307.94 | 0266 | 0667 | 660.3 | 0.0084 | 0255 5 ,~*—OUTER-FRONT DOOR168)
SPCEN 0.7 148.50 29513 | 0282 | 0607 | 556.19 | 0.00895 | 028 g =~ QUTER-REAR DCOR|170)
SPRC30S | 081 213,14 3497 | 0230 | 0487 | 63889 | 00135 | 0256 = M4 I rr et
SPRC¥R | 0.7 190,61 34517 | 0252 | 0497 | 62562 | 00111 | 0254 £ . HINGES(184)
SPRCISE | 07 198,55 36951 0253 | 0477 | 687.09 | 0.0084 | 0.266 £ oM —+— FLOCR REAR(134)
SPCC 079 270.56 36651 0246 | 0482 | 64132 | 0033 | 0253 = 5 2221+0¢000.—2— HODY JIE INNGR REAR}48)
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TRIP 60 121 42382 64563 | 0226 | 0372 | 116155 | 00166 | 0.246 0.00 0.02 004 0.08
SPFHES0 | 3.05 563.04 64418 | 0130 | 0285 | 97446 | 0018 | 0.141
SPFCT80 119 52342 84266 0.137 024 | 131983 | 00021 | 0.15 Analysis Time(sec)
TRIP 80 12 563,22 85968 | 0144 | 023 | 144038 | 0.00642 | 0.186 . . o .
SPFCOB0 | 119 | 69344 | 106463 | 00894 | 0175 | 15459 | 000073 | 0.111 Fig. 6 Energy absorption characteristics of important panels

and members in the side impact crash
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Fig. 5 Dynamic stress-strain curves of the conventional
steels with various strain rate level used in the
simulation: (a) SPRC45E; (b) SPCC
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