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Abstract : In proportion to increasing interest in vehicle safety, many country have regulated vehicle safety and
performed NCAP(New Car Assessment Program). However vehicles which had good results in these compliance and
NCAP frontal crash test have caused problems such as the fork effect and over-riding in real car-to-car accidents. To
complement these issues, new frontal crash test modes using new barrier like FWDB and PDB have been developed by
EEVC WG15. In this paper, FWDB frontal crash test was performed and the result was compared with the full frontal
crash test using the rigid wall in order to comprehend the characteristic of FWDB. The results of FWDB test were
compared with one of USNCAP and KNCAP. Using USNCAP data, vehicle performance like deformation and wall
force were studied. A comparative study of dummy injuries was made by using KNCAP result. The results showed that
vehicle performance of FWDB test like displacement and effective acceleration was similar in spite of absorbing energy
of FWDB due to the greater vehicle deformation of rigid wall test. In FWDB test, driver dummy head bottomed out but
most of injuries were superior to the injury of rigid wall test.
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Nomenclature 1. M E
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F  :force,N Ao wraate], AnaE o] SH g Aol o gk A
v : velocity of vehicle, m/s o] A7}l Atk oY g AHAES] 8T E T
N7171 918, ZF deloll A= e A5t 259
Subscripts Aol Bh g AT TAF sk gor], 2vlbE
o] QAT 2= Fuld = YL AAIAE P}
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. X 2 T13(NCAP, New Car Assessment Program) A &=
b : barrier -
= g8sta gk D}
v : vehicle B
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Fig. 1 FWDB frontal vehicle crash test configuration
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Fig. 2 FWDB & load cell wall(LCW) configuration
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Table 1 Test vehicle condition

Testl Test2 Test3
Barrier FWDB+LCW LCW Plywood wall
Protocol FWDB USNCAP KNCAP
Curb weight 1100 kg 1171 kg 1096 kg
Test weight 1300 kg 1431 kg 1282 kg
Speed 55.9 km/h 56.9 km/h 56.5 km/h
Init. Energy | 156,723 Nm | 178,743 Nm | 157,888 Nm
Belt LL CLL DLL CLL
Airbag Conventional | Advanced | Conventional
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Fig. 3 Vebhicle B-pillar pulse
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Table 2 Vehicle performance

Unit Testl Test2 Test3
Initial velocity km/h 100% 102% 101%

Rebound velocity km/h 100% 121% 94%
Rebound time ms 100% 98% 93%
Velocity change km/h 100% 104% 100%
Dynamic cursh mm 100% 96% 93%
Zero cross time ms 100% 93% 92%
Effective crush mm 100% 104% 94%
Effective Acc. g 100% 104% 107%

Deform. - underbody(mm)
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Fig. 4 Deformation between body and transmission
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Photo. 2 Deformation of FWDB & longitudinal members
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Table 3 Dummy injury value
Testl Test2 Test3
Driver
HIC36 100% 100% 121%
Head 3ms 100% 114% 117%
Chest G 100% 123% 121%
Chest comp. 100% 118% 113%
LH femur 100% 267% 126%
RH Femur 100% 154% 93%
Passenger
HIC36 100% 91% 79%
Head 3ms 100% 98% 110%
Chest G 100% 98% 105%
Chest comp. 100% 112% 129%
LH femur 100% 181% 127%
RH Femur 100% 129% 81%
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