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Background

 Rear seat and rear restraints required to
meet FMVSS 207, 209, and 210.

— Static requirements.

* Front outboard seats required to meet the
above standards and FMVSS 208.

— FMVSS 208 adds dynamic requirement.

 Investigating performance of rear restraint
systems dynamically.
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Injury Source that Produced AIS2+
Head Injuries
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Injury Source that Produced AIS2+
Chest Injuries
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Injury Source that Produced AIS2+
Abdominal Injuries
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Properly Belted Rear Occupant with AIS 3+

Injuries in Frontal Crashes
(CIREN)

Max
Crush Injury
Vehicle | PDOF DV (mm) Age MAIS Injury Source
Case 1 0 o0 970 14F ) RIb FX Belt
Case 2 0 50 970 14F 4 Liver Lac. Belt
Non
Contact
Case 3 350 35 150 71 M 4 Cervical Spine Cord Cont. | @ (Belt)
Case 4 350 35 150 70F o Liver Lac. Belt
Case 5 10 33 UN 23 F 3 Jejunum-tleum Lac. Belt
Seat
Case 6 0 58 920 10M 3 Humerus Fx Back
Case / 0 58 920 13 M 3 Lung Cont. Belt
Case 8 340 24 800 12F 4 Liver Lac. Belt
Case 9 10 35 UN 21 M 3 Abdomen Arteries Belt







Major Injuries to 71yo Male
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Average Ratio of Injury Measures

Restrained HIllI 5F
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Rear Seat 51" 35 mph Tests
Results

Vehicle Chest Neck
Class Chest G |Disp (mm)|CTI HIC 15 Nij ver. 10 [Neck Ten |Comp
60 52 1.00 700 1.00 2620 2520
MED 0.89 2378
uv 2221
uv 2520
COMP
COMP
MV

MED




Results

Rear Seat 50t 35 mph Tests
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Sled Tests Dummy/Seat

Kinematics
(integrated Seat)
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50t" 35 mph Full Frontal
Dummy Kinematics

Camera View # 7

Frame# -10

Time -0.0100

HIC15 = 461

Chest G = 39

Chest Displacement = ND
CTI=ND

Nij = .82

Neck Tension = 5514
Neck Compression = 96



50t Sled Test

Head Acceleration
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HIC 15 =996 Nij =.987

Chest G = 56 Neck Tension = 3426
Chest Displacement = 51 Neck Compression = 23
CTI=1.12



5th Sled Test

Head Resultant Acceleration
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Conclusions

NASS/CDS shows 52% of the injuries to rear
occupants, 13 yo or older, were chest injuries
— 82% of the chest injuries were due to the belt

CIREN cases showed most of the MAIS was
due to the belt.

5th dummy injury values in the rear were typically
higher than the front in testing.

Most HIll 5th tests exceeded CTI, HIC 15 and Nij.
Most HIll 50t tests exceeded HIC 15.



Future Work

 Investigate the feasiblility of using
advanced restraint systems in the rear
seat for frontal crashes.



