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ABSTRACT

In recent years, NCAP regulations of many countries have induced automaker to improve the vehicle
crashworthiness. But, the current NCAP regulations don't cover all types of traffic accidents. And rapid—
increasing market share of compact cars and SUVs has brought for both consumer and automaker to pay more
attention on crash compatibility. So, many countries have tried to develop the new crash test mode and update
the present crash test mode. Especially, Euro NCAP has been developing a new impact protocol of the
car—to—car frontal offset impact including the crash compatibility assessment. There are plans to introduce
this new protocol in 2020, and it will be replaced the current Euro NCAP frontal offset impact. The test
dummy in the front seats of this new test mode will be changed from 50% Hybrid—III male to 50% THOR
male. This paper will address the vehicle responses, the occupant responses and the vehicle compatibility
performance from a full vehicle crash test using the new car—to—car frontal offset test protocol of Euro NCAP.
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Fig. 1 Percentage of severely and fatally injured in car—
to—car front—end collisions by vehicle mass (ADAC)
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Fig. 2 MPDB test mode (ADAC)
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Fig. 3 Comparison for the front—end beam deformation
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(b) MPDB test

(a) ODB test

Fig. 4 Comparison for the front side member deformation
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Fig. 6 Comparison for the Y—direction movement

Table 1 Driver head/neck injury results

Body Injury ODB MPDB
Region Criteria result result
Head HIC15 201 290
Shear 0.46 kN 0.58 kN
Neck Tension 1.62 kN 1.50 kN
Extension 13.82 Nm 12.47 Nm
15



Table 2 Driver Knee/Femur/Lower leg injury results

Table 3 Passenger head/neck injury results
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Fig. 7 Driver chest deflection curve
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Fig. 8 Passenger chest deflection curve

Table 4 Passenger Knee/Femur/Lower leg injury results

Body Injury ODB MPDB
Region Criteria result result
Knee Slide | 2.7/0.5 mm | 0.9/0.5 mm
Knee/Femur
Femur Comp.| 0.7/0.3 kN | 2.2/0.3 kN
Compression | 2.3/1.5 KN | 3.6/1.6 kN
Lower Leg —
Tibia index | 0.25/0.34 0.69/0.34
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Table 5 Vehicle compatibility assessment
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Fig. 12 Front—end beam rupture
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