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o “Sled Certified” or “Redesigned” Air Bags are

~ from vehicles that have certified to the March
1997, FMVSS 208 — Optional Sled Test ‘
-~ Rulemaking.

e “Advanced” Air Bags are from vehicles that
have certified to the May 2000 — Advanced Air
Bag Final Rule




SCI and Air Bag Crashes
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Air Bags Enter the Fleet
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Responses to Air Bag Injuries
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Air Bag Fatalities Among
Child Passengers

[
Children Fatally Injured by a Passenger.
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RABSS Criteria
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RABSS Special Evaluations

The ei/aluhtors judged whether there was steerin
instrument panel deformation related to occ
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=8 of 9 fatalities were male
=>all 9 were in smaller passenger cars
=2 head, 7 chest




RABSS Special Evaluations
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Special Crash Investigations
Advafwced Air Bags
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Data Availability
Case Viewing
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Time gap between Inflator Stages (msec)
Passenger
Seat Driver Passenger Bag Location
Inflator : i
Mode Low High Low ieh
2001 Honda]
Accord 20 0 0 ° for
2001 Chevy, Primary Stage 4 Primary 4 Mid
Impala Only Only
2001 Dodge Primary Stage 0 Primary 0 Mid
Caravan| Only Only
2001 Toyota N/A N/A N/A N/A Top
Echo
2001 Ford,| N/A N/A N/A N/A Front
Escape]
2001 Ford i
F150 N/A N/A A A i
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People Saviny People

Hybrid 1ll 6yo - Position 1 -“5iss

Hybrid III 6YO Position 1 Normalized Injury Criteria
NECK

HEAD CHEST

Neck

15ms | 3ms Clip | Deflection

HIC

Chest on Instrument Panel

Tension

People Saving People
http://www.nhtsa.dot.gov

Hybrid III 6YO Position 2 Normalized Ijury Criteria
NECK

CHEST

HEAD

Neck

15ms | 3ms Clip | Deflection

HIC

12001 Toyota Echo
2001 Ford Escape|

2001 Ford F150

DCFes008E|
BY )

01 DODGE ¢
RIGHT Frg
PRIMA,
POSsITION

Head on Instrument Panel

12/03/0|
0.872 0.892

Tension




Hybrid Ill 5" Female - Position =3

Hybrid III 5th Female Position 1 Normalized Injury Criteria

HEAD CHEST NECK

15ms | 3ms Clip | Deflection Neck
HIC Tension

2001 Toyota|
ho

Escape|
F150

2001 Honda
ord (low)

= 2001 Dodge|

B Caravan (low)

. B . Caravan (high)|
Chin on Air Bag Module 2001 Chevrolef
Impala (low)

2001 Chevrolet|
Impala (high)

Hybrid 11l 5t Female - Positiom 22
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Hybrid III 5th Female Position 2 Normalized Injury Criteria

HEAD CHEST NECK

15ms | 3ms Clip [ Deflection Neck
HIC Tension

2001 Toyota
Echo|

Escape

2001 Ford
F150

Accord (low)
2001 Dodge
Caravan (low)

. . 2001 Dodge
Chln on Steering Wheel | . *") thign)
Rim

2001 Chevrolet|
Impala (high)
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Test Program
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— e Unbelted 50th percentile dummy
e Unbelted 5th percentile dummy

~ = 56 Km/H Rigid Barrier Tests =
e Belted 5th percentile dummy ‘
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Occupant => 5th Female 50th Male
Restraint => Unbelted Belted Unbelted
Speed (kmph) =>] 40 48 56 40 48
Mass
Vehicle Class (kg)
Chevy Impala Medium Pass. Car 1566 X X X X X
Dodge Caravan Minivan 1761 X X X X X
Ford Escape Suv 1391 X X X X X
Ford F-150 Pickup Pickup Truck 2122 X X X X
Honda Accord Medium Pass. Car 1399 X X X X X
Toyota Echo Light Pass. Car 982 X X X X X
Nissan Maxima Medium Pass. Car 1470 X
Dodge Durango Suv 2140 X
Nissan Sentra Compact Pass. Car 1255 X
Ford Windstar Minivan 1875 X
Honda Civic Compact Pass. Car 1146 X

Driver’s Side:

15ms HIC

Normalized HIC15

40 kmph

48 kmph

56 kmph

40 kmph

5th Female 5th Female 5th Female 50th Male

Unbelted
Driver

Unbelted
Driver

Belted
Driver

Unbelted
Driver

Test Condition

48 kmph

50th Male

Unbelted
Driver

http://www.nhtsa.dot.gov

@ CHEVROLET IMPALA

W DODGE GRAND CARAVAN
0O FORD ESCAPE

0O FORD F150 PICKUP

m HONDA ACCORD
@TOYOTA ECHO
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O CHEVROLET IMPALA

m DODGE GRAND CARAVAN
O FORD ESCAPE

0O FORD F150 PICKUP

m HONDA ACCORD

@ TOYOTA ECHO

40 kmph 48 kmph 56 kmph 40 kmph 48 kmph

5th Female 5th Female 5th Female 50th Male 50th Male

Unbelted Unbelted Belted Unbelted Unbelted
Driver Driver Driver Driver Driver

Test Condition




50th Percentile Male Driver 5th Percentile Female Driver
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Test 3805 50th Male driver occupant showing

transfer paint witness marks indicating steering
Wheel-to-occupant contact. & No Contact m Chest Contact o Abdomen Contact

Normalized Acceleration




50th Percentile Male Driver 5th Percentile Female Driver
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sustamed fatal |njur|es \
= Some unbelted heavier drivers in smaller car severe crashes

may have loaded steering wheel or rim subsequent to a sled-
certified air bag deployment in extreme cases.

Crash Testing:

= Head contact with the windshield and header was observed in
the unbelted 50t percentile male tests, indicating that the air
bag alone was not sufficient to restrain the mid-sized male
occupant.

= Abdomen-to-steering wheel contact was observed in this test
series.




2003 ESV Publications
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- Investigations Paper No.299-W
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- Air Bags in Frontal Static Out-of-Position
Tests Paper No.427-0O
= Maltese et al. Vehicle Performance In Full-
Frontal Crash Tests With Small Female And
~— Mid-Sized Male Occupants Paper No.414-O
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Questions ?

Restraint Systems Details o Pood
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Dual Stage | Force Limited P re- Integrated
tensioners in
Seatbelts

Vehicle .
Air Bags Seatbelts Seatbelts

2001 Ford Escape .

2001 Toyota Echo

2001 Ford F150

2001 Honda Accord

2001 Dodge Caravan

2001 Chevrolet
Impala




