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Neck Injury Evaluation Criteria

« For neck injury evaluation, the S-shape curving of
the neck must be considered.

< Conventional view
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Bostrom et al, A New Neck Injury Criterion Candidate Based on Injury Findings in the
Cervical Spinal Ganglia After Experimental Neck Exteision Trauma, 1996 IRCOBI Conference
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Existing Neck | njury Evaluation Methods™

All the methods using upper and lower neck criteria
— HIWPG - T1G, HRC, Fx, Fz
— EuroNCAP — NI C, Nkm, Head rebound V,

draft Fx, Fz, T1G, HRC
HRC
My ==-»
HrV < f"l\"‘% FX
HeadG-;_j NIC: Calculated from acceleration/
B2 ;T:z velocity of the head and T1
T1G i
=5 Nkm: Calculated from neck moment
{:1 Jé%’ and neck shear force
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Biomechanical Responsesof HY-I1l and BioRID |1 Partl

To verify different biomechanical
responsesof HY-I11 and BioRID ||
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Kinematics

*BioRID Il iscloser in terms of S-shape defor mation pattern
of the neck and the head/neck anglerelativeto T1 of human
volunteer than HY-111.

HA: Head Angle,TA: Torso Angle T1-HP: Length change between T1 and Hip point
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Biomechanical Responsesof HY-I1l1 and BioRID |1 Part2

Hyge Sled Test

To verify the different biomechanical responses of HY -l |
and BioRID |1 dueto different seat characteristics.
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Seat A : Normal Head Rest

Seat B : Active Head Rest

Seat C : Normal Head Rest

Seat D : Active Head Rest
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T1G Comparison between Hybrid-111 and BioRID ||
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Becausethe T1G values of Hybrid-I11 and the more
biofidelic BioRID |l correlate inversay, the T1G of
Hybrid-111 isinappropriate as a neck injury evaluation

criterion.



FMVSS202a (head backward inclination angle)
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BioRID I|

Hybrid-I11's head backward inclination
angle vs BioRID-II's IWPG rating
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Hybrid-111's Head Backward Inclination/T 1G
vs BioRID-I1's ITWPG Rating

Hybrid-111's T1G vs BioRID-I1's

[ TWPG rating
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HY-IlI
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FMVSS 202a (HY-III) vs IIWE

Bio RID2 vs HY-III

HY-IIl (Head Rotation Angle)




HR-6-5

Conclusions

» S-shape curving of the neck isimportant.
Desirable to measure both upper/lower neck criteria.
» Hybrid-111's T1G isan inappropriate criterion for the
following reasons:

- Inversaly correlateswith biofidelic BioRID-11's T1G.
- Inversaly correlateswith [ TWPG rating.

»|f Hybrid-111 isto be used, head backward inclination
angleismorerediablea neck injury evaluation criterion
than T1G.

[12° ]



Conclusions
>




