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A Study on the Comparison for the Child Occupant Safety from
Frontal Crash Test Protocol

Siwoo Kim*
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ABSTRACT

Recently, development in vehicle safety could increase interest in children's safety in vehicle collisions.
But the research of children safety in vehicle collisions is not being conducted as many as that of adult’s.
Especially the study for the vehicle crash was not much. This study focused on the comparison of child
safety between test protocols to evaluate children’s safety in crash test. Injuries of Q6 and Q10 dummy
were evaluated using FFRB (Full frontal rigid barrier) test and 40% ODB (Offset deformable barrier) test
with one model vehicle. Even though the limit number of test, the tendency of injury criteria of Q6 and Q10

dummy between the test protocols was not conformed but injury criteria of Q6 and Q10 were not same

between FFRB and 40% ODB.
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EURO-NCAP(Q6.10: 20161)

Fig. 1 EuroNCAP child test protocols and plan
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Fig. 2 Q—series of child dummies (left to right Q1.5, Q6,
Q0, Q10 and Q3)
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Table 1 Proposed injury criteria for Q3, 6 and Q10

Measurement Q3 Q6 Q10
HIC,5 1000 | 1389 -
Head acceleration (3ms) 99¢g 109g 80g
Upper neck Tension 1705N | 2304N -
Upper neck Flexion - - 125N
Upper neck Flexion Moment | 96Nm | 143Nm | 37Nm
Chest deflection 53mm | 49mm | 56mm
Chest acceleration - - 45¢g

Table 2 Injury criteria for Q1.5, Q3 Q6 and Q10

Measurement Q15| Q3 Q6 Q10
HICis N/A | N/A | 700 700
Head Peak Acc. 80g | 96g | N/A N/A

Head acceleration (3ms) | 88g | 100g | 100g | 100g

Upper neck Tension 3kN | 3kN |2.62kN| 2.62kN

Chest acceleration 55g | 66g 55g 55g

Logistic Regression 7|52 o] &3}o] HIC, Hd] 7[4E,
Q1Y B w3y BHE SRS Al oist AIS
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Fig. 3 40% Offset & full frontal rigid barrier test
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Fig. 5 HICis comparison FFRB & 40% offset
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Fig. 6 Head acc. (3msec) comparison FFRB & 40% offset
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Fig. 7 Neck tension force comparison FFRB & 40% offset
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Fig. 8 Chest deflection comparison FFRB & 40% offset
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Fig. 9 Chest acc.(3msec) comparison FFRB & 40% offset
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