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ABSTRACT

In recent years, rapid-increasing market share of compact cars and SUVs has brought for both consumer
and automaker to pay more attention on crash compatibility between the compact passenger vehicles and the
light trucks (e, Pickups and SUVs). Vehicle compatibility regarding both self and partner protection in
frontal crash of different class vehicles is one of hot issues in vehicle safety. Furthermore, it is expected
that the amendment of UNECE-Regulation 94 to implement compatibility issues in couple of coming years.
In this study, conceptual design of compatibility compliant frontal vehicle structure which subjects to
improveii the distribution of frontal crash loading and structural engagement between vehicles is introduced.
The effects of proposed vehicle structure on both possible candidates (.e. FWRB, FWDB and PDB) for a
compatibility evaluation test procedure and car—-to—car crash are also investigated.
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Fig. 1 Frontal car-to-Car crash (FIAT 500 vs. AUDI Q7);
56kph, 50% overlap ratio of small car

(e) Bottom view: baseline (f) Bottom view: concept

Fig. 3 Baseline and concept design of compatibility compliant
vehicle structure
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Fig. 2 Geometric alignment of front side member between
small passenger car and large SUV
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Table 1 Structural interaction criteria : horizontal structural

interaction
Baseline Concept

Center Outer Center Outer

Support | Support | Support | Support
Row 5 0.0 05 0.0 0.8
Row 4 0.0 25 0.3 1.0
Row 3 14 24 3.0 04
Row 2 0.0 0.6 2.6 0.1

Table 2 Structural interaction criteria : vertical structural

interaction
Baseline Concept
Minimum Load Minimum Load
Support | Balance Support Balance
Row 5 495 58.8
Row 4 0.0 0.0
05 04
Row 3 0.0 0.0
Row 2 | 428 0.0
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Fig. 8 PDB deformations
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56km/h.

(o) After Crash

Fig. 9 Frontal car-to-car crash (both vehicles at 56km/n with

50% overlap of subcompact car)

(a) Baseline (b) Concept

Fig. 10 Geometric alignment of vehicles

(c) Top view: baseline (d) Top view: concept

Fig. 11 Structural Interactions of frontal car-to-car crash

; (a),(b): @10ms, (c),(d): @25ms
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