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Purpose

This 56 kph 30° oblique vehicle-to-vehicle impact test was conducted for National Highway
Transportation and Safety Administration (NHTSA) and Vehicle Research and Test Center
(VRTC) by Transportation Research Center Inc. (TRC). The purpose of this test was to
determine the response of the subject vehicle, a 1997 Honda Accord in the 56 kph 30° oblique

vehicle-to-vehicle impact mode.
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Test Procedure

This test was conducted per NHTSA and VRTC instructions. Data was obtained relative to

FMVSS 208, “Occupant Protection.”

The target vehicle was instrumented with eight (8) longitudinal axis accelerometers, three
(3) lateral axis accelerometers, and one (1) vertical axis accelerometer. Its specified impact

velocity range was 55.5 to 57.1 km/h.

The bullet vehicle was instrumented with eight (8) vertical axis accelerometers, three (3)
lateral axis accelerometers, and one (1) vertical axis accelerometer. Its specified impact velocity

range was 55.5 to 57.1 kph.

The bullet vehicle’s left edge was aligned with the target vehicle’s impact point, which is the

vehicle’s centerline. The impact angle was 30°.

One (1) 50th percentile adult male Hybrid Il dummy and one (1) 5th percentile adult female
dummy were placed in the bullet vehicle’s left front and right front designated seating positions,
respectively. Each dummy had accelerometers in the head, chest, and pelvis to measure
longitudinal, lateral, and vertical accelerations; 6-axis upper neck load cells to measure forces
and moments in the neck; a potentiometer in the chest to measure chest deflection; and ferur
load cells to measure axial forces. Additionally, the driver dummy was instrumented with
enhanced lower legs to measure forces and moments in the upper and lower tibias; additionally
the passenger dummy was instrumented with spine and sternum accelerometers to measure
longitudinal axis accelerations; and femur load cells to measure uniaxial forces in the femurs.

Each dummy was restrained with a 3-point unibelt.

One (1) 50th percentile adult male Hybrid IIl dummy and one (1) Sth percentile adult female
dummy were placed in the target vehicle’s left front and right front designated seating positions,
respectively. Each dummy had accelerometers in the head, chest, and pelvis to measure

longitudinal, lateral, and vertical accelerations; 6-axis upper neck load cells to measure forces
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and moments in the neck; a potentiometer in the chest to measure chest deflection; and femur
load cells to measure axial forces. Additionally, the driver dummy was instrumented with
enhanced lower legs to measure forces and moments in the upper and lower tibias; additionally
the passenger dummy was instrumented with femur load cells to measure uniaxial forces in the

femurs. Each dummy was restrained with a 3-point unibelt.

The one hundred-thirty-nine (139) data channels were digitally sampled and .lrecorded at
12,500 samples per second and processed per SAE J211 October 1988.

The crash event was recorded by one (1) real-time panning motion picture camera and

fourteen (14) high-speed motion picture cameras.

The vehicle data are summarized in Section 2.0. The FMVSS 208 are preéénted in Section
3.0. The vehicle, occupant, and camera measurements are presented in Section 4.0. Appendix
A contains the still photographic prints. Appendik B contains the vehicle data plots. Appendix
C contains dummy calibration information. Appendix D contains miscellaneous test

information.
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Left Front Oblique Impact Test Summary
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Test Results Summary

This 56 kph 30° left front oblique vehicle-to-vehicle impact test was conducted at TRC on
July 9, 1998.

The target test vehicle, a 1997 Honda Accord, was equipped with a 4-cylinder, transverse
engine, automatic transmission, power steering, and power brakes. The target vehicle's test
weight was 1521.4 kg and its impact speed was 56.8 km/h. The bullet vehicle, a 1997 Dodge
Caravan, was equipped with a 6-cylinder, transverse engine, automatic transmission, power
steering, and power brakes. The bullet vehicle’s test weight was 1984.9 kg and its impact speed
was 56.2 kph. The target vehicle's maximum static crush was 859 millimeters. The bullet

vehicle’s maximum crush was 555 millimeters.

The target vehicle driver dummy’s Head Injury Criteria (HIC) was 344. Tilc target vehicle
driver dummy’s chest maximum resultant acceleration with three (3) milliseconds minimum
duration was 40.7 g. The target vehicle driver dummy’s chest deflection was 32 mm. The
target vehicle’s driver dummy’s left and right femur forces were 3546 N and 9477 N,

respectively.

The target vehicle right front passenger dummy’s HIC was 340. The target vehicle right
front passenger dummy’s chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 56.0 g. The target vehicle right front passenger dummy’s chest
deflection was 38 mm. The target vehicle’s right front passenger dummy’s left and right femur

forces were 2438 N and 2558 N, respectively.

The bullet vehicle driver dummy’s HIC was 424. The bullet vehicle driver dummy’s chest
maximum resultant acceleration with three (3) milliseconds minimum duration was 44.1 g. The
bullet vehicle driver dummy’s chest deflection was 30 mm. The bullet vehicle’s driver

dummy’s left and right femur forces were 4061 N and 4889 N, respectively.




The bullet vehicle passenger dummy’s HIC was 580. The bullet vehicle right front
passenger dummy’s chest maximum resultant acceleration with three (3) milliseconds minimum
duration was 48.2 g The bullet vehicle right front passenger dummy’s chest deflection was
30 mm. The bullet vehicle passenger dummy’s left and right femur forces were 2530 N and

2671 N, respectively.




Data Acquisition Explanation

The target vehicle’s driver dummy’s right upper tibia Z-axis force data channel, TBRZF]1,

exceeded its data channel’s full scale input at approximately 49 milliseconds.

The target vehicle’s driver dummy’s right upper tibia X-axis moment data channel,

TBRXMI, exceeded its data channel’s full scale input at approximately 52 milliseconds.

The target vehicle’s driver dummy’s right upper tibia Y-axis moment data channel,

TBRYMI, exceeded its data channel’s full scale input at approximately 49 milliseconds.

The target vehicle’s driver dummy’s left lower tibia Y-axis moment data channel,
ANLYMI, exceeded its data channel’s full scale input at approximately 54 to 60 milliseconds

and 67 to 69 milliseconds.

The target vehicle’s driver dummy’s right knee left force data channel, KNRLF1, exceeded

its data channel’s full scale input at approximately 53 milliseconds.

The target vehicle’s right brake caliper X-axis acceleration data channel, BCRXG1, lost data

after approximately 11 milliseconds.

The target vehicle’s instrument panel X-axis acceleration data channel, DPCXG1, lost data

after approximately 65 milliseconds.

The bullet vehicle’s driver dummy’s left lower tibia Y-axis moment data channel,

ANLYMI, exceeded its data channel’s full scale input at approximately 64 to 68 milliseconds.

The bullet vehicle’s passenger dummy’s neck Y-axis moment data channel, NEKYM2,
exceeded its data channel’s full scale input at approximately 44 to 50 milliseconds. This
affected the calculation for bullet vehicle’s passenger dummy’s neck moment about the occipital

condyle data channel, NEKOM?2.
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The bullet vehicle’s engine bottom X-axis acceleration data channel, ENGXG4, lost data

after approximately 45 milliseconds.

The bullet vehicle’s left front brake caliper X-axis acceleration data channel, BCLXG2, lost

data after approximately 30 milliseconds.
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Table 1 Crash Test Summary

Test type:

Test date:

Test time:

Ambient temperature:
Target vehicle:

Target vehicle test weight:
Bullet vehicle:

Bullet vehicle test weight:
Impact angle:'

Impact velocity:®

Target vehicle’s maximum static crush:

Bullet vehicle’s maximum static crush:

Target vehicle dummies:
Type:
Location:

Restraint;

Bullet vehicle dummies:
Type:
Location:

Restraint:

Total number of data channels:

Number of cameras:
High-speed
Real-time

! With respect to tow track centerline.

Left Front Oblique Impact

07/09/98

1659

27°C

1997 Honda Accord
15214 kg

1997 Dodge Caravan
1984.9 kg

30°

Target vehicle = 56.8 kph
Bullet vehicle = 56.2 kph

859 mm

555 mm

Driver #168
572 E (50% male)
Left front

3-point unibelt

Driver #45

572 E(50% Male)
Left front

3-point unibelt/airbag

139

? Speed trap measurement (+ .08 kph accuracy)
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Passenger #289
Hybrid I (5% female)
Right front

3-point unibelt

Passenger #283
Hybrid III (5% female)
Right front

3-point unibelt/airbag




Table 2 Target Test Vehicle Information

Vehicle manufacturer:
Make/model:

VIN:

Model year:

Body style:

Color:

Engine data:
Type:
Cylinders:
Displacement:

Transmission data:

Date vehicle received:
Odometer reading:
Dealer's name and address:
Accessories:

Power steering Yes
Power brakes Yes
Power seats No

Power windows Yes

Tinted glass Yes
Radio Yes
Clock Yes
Other None

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:

VWR:

GAWR: Front:

Rear:

Honda of America, Mfg.
Honda/Accord
IHGCDS5636VA069634
1997

4-door

Green

Transverse
4
22

4 Speed, _ Manual, X Automatic,

XFWD, _ RWD, _4WD

N/A
29,228
N/A

Automatic transmission
Automatic speed control
Tilting steering wheel
Telescoping steering wheel
Air conditioning

Anti-skid brake

Rear window defroster

Honda of America Mfg., Inc.
11/96
1HGCD5636VA069634
3915 Ibs.

2140 1bs.

1810 Ibs.

2-7

Yes
Yes
Yes
No

Yes

Yes




Table 2 Target Test Vehicle Information, Cont'd.

Tires on vehicle (mfr., line, size):

Tire pressure with maximum
capacity vehicle load:

Spare tire (mft., line, size):

Type of seats:

Type of front seat backs:
Maximum width:

Wheelbase:

P185/65R15

Front: 220 kPa
Rear: 220 kPa
N/A

Front:  Bucket
Rear:  Bench
Manually adjustable
1780 mm

2710 mm

Location of "Recommended Tire Pressure" label:

The label was located on the driver B-pillar.

Data from vehicle's "Recommended Tire Pressure" label:

Recommended tire size:

Recommended cold
tire pressure:

Seating capacity:

Vehicle capacity weight:

Test vehicle attitude:

692 mm;
677 mm;
669 mm;
675 mm;

Delivered attitude: LF
Fully load attitude: LF
LF
LF

Pre-test attitude:
Post-test attitude:

P185/65R15

Front: 32 psi
Rear: 32 psi

2
3
5

Front:
Rear:
Total:

850 Ibs.

RF 687 mm;
RF 677 mm;
RF 670 mm;
RF 653 mm;

LR 690 mm;
LR 657 mm;
LR 647 mm;
LR 619 mm,
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Table 2 Target Test Vehicle Information, Cont'd.

Delivered Weight:

Right Front: 414.1
Left Front: 409.1
Total Front Weight: 823.2
Total Rear Weight: 502.1

Total Delivered Weight: 13253

kg
kg
ke

Right Rear: 2522 kg
Left Rear: 2499 kg
(62.1% of total vehicle weight)
(37.9% of total vehicle weight)

Calculation of test vehicle’s target test weight:

RCLW = Rated cargo and luggage weight

UDW

Unloaded delivered weight (1325.3 kg)

VCW = Vehicle capacity weight (385.6 kg)

il

DSC
RCLW

Designated seating capacity (5)
VCW -68.0 (5)=45.6kg

Target test weight = UDW + RCLW + (No. of Hybrid III dummies x 75.8 kg

+ No. of Hybrid Il dummies x 47.6 kg)

Target test weight = 13253 +45.6 kg+ 75.8 kg +47.6 kg

Target test weight = 14943 kg

Weight of test vehicle with required dummies and 72.7 ke cargo weight:

Right front 4559
Left front 4454
Total front weight 901.3
Total rear weight 620.1
Total test weight 15214

kg
kg
kg
kg
kg

Right rear 3139 kg
" Left rear 306.2 kg

(59.2% of total vehicle weight)

(40.8% of total vehicle weight)

Weight of ballast secured in cargo area: None

Components removed to meet target test weight: Rear deck, rear speakers, rear seatbelts,

rear seats, all rear trim panels, rear
bumper, right front door glass, trunk lid,
exhaust system, rear door panels, right
rear door glass.

CG rearward of front wheel centerline: 1105 mm
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Table 3 Bullet Test Vehicle Information

Vehicle manufacturer:
Make/model:

VIN:

Model year:

Body style:

Color:

Engine data:
Type:
Cylinders:
Displacement:

Transmission data:

Date vehicle received:
Odometer reading:

Dealer's name and address:

Accessories:

Power steering Yes
Power brakes Yes
Power seats Yes

Power windows Yes

Tinted glass Yes
Radio Yes
Clock No
Other None

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:
GVWR:
GAWR: Front:

Rear:

Chrysler Corporation
Chrysler/Caravan
1B4GP54R7VB200303
1997

Mini Van

Candy apple red

Transverse

6
3.3 liter

_ Speed, _ Manual, X Automatic,

_XFWD, _ RWD, _4WD

N/A
19,300
N/A

Automatic transmission
Automatic speed control
Tilting steering wheel
Telescoping steering wheel
Air conditioning

Anti-skid brake

Rear window defroster

Chrysler Corporation
07/96
1B4GP54R7VB200303
5350 Ibs.

2746 lbs.

2746 lbs.
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Table 3 Bullet Test Vehicle Information, Cont'd.

Tires on vehicle (mfr., line, size): P215/65R16

Tire pressure with maximum Front: 35 psi

capacity vehicle load: Rear: 35 psi

Spare tire (mfr., line, size): Spare Saver

Type of seats: Front:  Captains chairs
Rear:  Bench

Type of front seat backs: Manually adjustable

Maximum width: 1925 mm

Wheelbase: 3040 mm

Location of "Recommended Tire Pressure" label:

N/A

Data from vehicle's "Recommended Tire Pressure” label:

Recommended tire size: P215/65R15
Recommended cold Front: 35 psi
tire pressure: Rear: 35 psi
Seating capacity: Front: 2
Rear: 5
Total: 7
Vehicle cargo load: 1150 lbs.

Test vehicle attitude:

Delivered attitude: LF 762mm; RF 763 mm; LR 751 mm; RR 761 mm
Fully loaded attitude: LF 738 mm; RF 743 mm; LR 728 mm; RR 738 mm
Pre-test attitude: LF 735mm; RF 738 mm; LR 746 mm; RR 745 mm
Post-test attitude: LF 757mm; RF 724 mm; LR 687 mm; RR 728 mm
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Table 3 Bullet Test Vehicle Information, Cont'd.

Delivered Weight:

Right Front: 487.6
Left Front: 553.4
Total Front Weight: 1041.0
Total Rear Weight: 7779

Total Delivered Weight: 1818.9

Right Rear: 3874 kg
Left Rear: 390.5 kg
(57.2% of total vehicle weight)
(42.8% of total vehicle weight)

Calculation of test vehicle’s target test weight:

RCLW = Rated cargo and luggage weight

UDW = Unloaded delivered weight (1818.9 kg)
VCW = Vehicle capacity weight (512.6 kg)

DSC = Designated seating capacity (7)

RCLW = VCW -68.0(7) =521.6 - 68.0(7) =45.6 kg

Target test weight = UDW + RCLW + (No. of Hybrid III dummies x 75.8 kg +

No. of Hybrid III dummies x 47.6 kg)

Target test weight = 1818.9 +45.6 + 75.8 + 47.6

Target test weight = 1987.9 kg

Weight of test vehicle with required dummies and 42.6 kg cargo weight:

Right front 533.4
Left front 605.1
Total front weight 1138.5
Total rear weight 846.4
Total test weight 1984.9

kg
kg
kg
kg
kg

Right rear 424.6 kg
Left rear 421.8 kg
(57.4% of total vehicle weight)
(42.6% of total vehicle weight)

Weight of ballast secured in cargo area: None

Components removed to meet target test weight: Exhaust system, spare tire, rear bumper,

rear seatbelts, taillights, rear hatch trim,
rear wiper motor, and rear side garnishes.

CG rearward of front wheel centerline: 1296 mm
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Table 4 Post-Impact Data

Test number:
Date of test:

Time of test:
Type of test:

Impact angle:

Ambient temperature at impact area:

Impact velocity:
Target vehicle:

Bullet vehicle:

Distance from vehicle to vehicle:
Entering trap
Exiting trap

980709

07/09/98

1659

Left Front Oblique Impact
30°

27°C

56.8 kph
56.2 kph

(Specified range = 55.5 to 57.1 kph)

610 mm

51 mm
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Figure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 610-millimeter spacing.
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Figure 2 Target Vehicle Accelerometer Placement
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Figure 3 Bullet Vehicle Accelerometer Placement
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Section 3.0

Summary of FMVSS 208 Data
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Table 7 Target Vehicle Dummy Injury Criteria

Maximum Acceleration

Head
X Y Z R X
Driver -80.7g -1121g -498¢ 143.0¢g 375 ¢
Passenger 506g  225¢g -349¢g 63.7 g 712 g

Maximum Femur Compressive Force

Left Femur Right Femur

Driver 3546 N 9477 N
Passenger 2438 N 2558 N

Head Injury Criteria’

HIC Time t; Time t,
Driver 344 103.7 ms 114.6 ms
Passenger 340 61.3 ms 97.3 ms

Chest Maximum Resultant Acceleration®

Acceleration Time t; Time t,
Driver 40.7¢g 78.2 ms 81.2 ms
Passenger 560¢g 69.7 ms 72.7 ms

Maximum Chest Deflection

Driver 32 mm

Passenger 38 mm

As defined in FMVSS No. 208
* Defined as equal to or exceeding 0.003 sec. duration

3-2

Chest

-21.7 g
286 g

117 g
-115 ¢



Table 8 Bullet Vehicle Dummy Injury Criteria

Maximum Acceleration

Head Chest

X Y Z R X Y
Driver S4.1¢g 172 ¢ 129 g 548 g 445 ¢ -60¢
Passenger -1439¢g -516g 975g 1588¢g 513 g 8.4 ¢

Maximum Femur Compressive Force

Left Femur Right Femur
Driver 4061 N 4389 N
Passenger 2530N 2671 N

Head Injury Criteria!

HIC Time t Time t,
Driver 424 66.6 ms 96.2 ms
Passenger 580 354 ms 52.4 ms

Chest Maximum Resultant Acceleration®

Acceleration Time t; Time t;
Driver 41¢g 85.7 ms 88.7 ms
Passenger 432 ¢ 65.9 ms 69.0 ms

Maximum Chest Deflection

Driver 30 mm

Passenger 30 mm

! As defined in FMVSS No. 208
% Defined as equal to or exceeding 0.003 sec. duration

Z
-6.6 g
292 ¢



Table 9 Target Vehicle Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Driver Passenger
Head Airbag/A-pillar/headrest Airbag/headrest
Chest Airbag Airbag
Abdomen None None
Left knee Instrument panel Instrument panel
Right knee Instrument panel Instrument panel
Door opening:

Left Right
Front Difficult, need tools Easy
Rear Difficult, need tools Easy
Seat movement:

Seat back failure Seat shift
Front None None
Rear None None
Glazing damage: The entire windshield was desfroyed.

Other notable impact effects: The driver dummy’s legs had to be removed to get the
dummy out of the vehicle.




Table 10 Bullet Vehicle Post-Impact Dummy/Vehicle Data

Visible Dummyv Contact Points:

Head
Chest
Abdomen
Left knee

Right knee

Door opening:

Front

Rear

Seat movement;

Front

Rear

Glazing damage:

Other notable impact effects:

Driver
Airbag/head rest
Airbag

None
Instrument panel

Instrument panel

Left
Needed tools

Needed tools

Seat back failure

None

NA

There was damage to the lower passenger side portion of

the windshield.

None

3-5

Passenger
Airbag/head rest
Airbag

None
Instrument panel

Instrument panel

Right
Easy

Easy

Seat shift
None

NA




Target Vehicle Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head and chest impacted the airbag. The dummy’s head
impacted the A-pillar. The dummy’s head and upper torso rotated rearward as the dummy
rebounded into the seat back. The dummy’s head contacted the head restraint. The driver

dummy came to rest seated in the driver's seat.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward on the seat impacting both knees
into the instrument panel. The dummy’s head and chest impacted the airbag. The dummy’s
head and chest were restrained by the airbag. The dummy’s head and upper torso rotated
rearward as the dummy rebounded into the seat back. The dummy’s head contacted the head

restraint. The passenger dummy came to rest seated in the passenger’s seat.
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Bullet Vehicle Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head and chest impacted the airbag. The dummy’s head and
chest were restrained by the airbag. The dummy’s head and upper torso rotated rearward as the
dummy rebounded into the seat back. The dummy’s head contacted the head restraint. The

driver dummy came to rest scated in the driver's seat.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward on the seat impacting both knees
into the instrument panel. The dummy’s head and chest impacted the airbag. The dummy’s
head and chest were restrained by the airbag. The dummy’s head and upper torso rotated
rearward as the dummy rebounded into the seat back. The dummy’s head contacted the head

restraint. The passenger dummy came to rest seated in the passenger’s seat.




Figure 4 Target Vehicle Dummv Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVEHRSE PLANE

Passengar] _.__ f Q@___I__._Q._-_ .- / 16 L ’V

Driver|| _.___| Lol Bo l_j.___ .- k ‘@
P A— \) I L




Table 11 Target Vehicle Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #168) (Serial #289)
WA Windshield angle 27° 27°
SWA Steering wheel angle 64° NA
SCA Steering column angle 26° NA
SA Seat back angle 16° 10°
HZ Head to roof 178 mm 231 mm
HH Head to header 292 mm 256 mm
HW Head to windshield 551 mm 597 mm
HR Head to side header 183 mm 251 mm
NR Nose to rim 423 mm NA
NA Nose to rim angle 15¢ NA
CD Chest to dash 574 mm 449 mm
CS Steering wheel to chest 320 mm NA
RA Rim to abdomen 202 mm NA
KDL Left knee to dash 221 mm 148 mm
KDR Right knee to dash 222 mm 139 mm
KDA Outboard knee to dash angle 27° 22°
PA Pelvic angle 23° 22°
TA Tibial angle 39¢ 60°
KK Knee to knee 310 mm 219 mm
ST Striker to head 490 mm 454 mm
Striker to head angle -81° -69°
SK Striker-to knee 564 mm 597 mm
Striker to knee angle 7° 1°
SH Striker to H-point 212 mm 325 mm
Striker to H-point angle 46° 25°
SHY Striker to H-point (Y dir.) 248 mm 262 mm
HS Head to side window 280 mm 333 mm
HD H-point to door 134 mm 152 mm
AD Arm to door 70 mm 60 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured relative to

horizontal.

' A negative angle indicates the measurement point was above the striker.



Figure 5 Target Vehicle Seat Belt Positioning Data

—
DUMMY'S CENTERLINE —\:

'D’ RING

SHOULDER BELT PORTION

LAP BELT PORTION

| =

psu PBI
—~—~— .12 INCH THICK
MALE BLADE/ { ALUMINUM PLATE
N
BUCKLE ASSEMBLY B\
RETRACTOR
INBOARD ANCHORAGE
REEL
OUTBOARD ANCHORAGE
FLOORPAN
Driver Passenger
Dummy Dummy
PBU - Top surface of aluminum plate to belt upper edge N/A N/A
PBI - Top surface of aluminum plate to belt lower edge N/A N/A
TBI - Dummy centerline to intersection of upper torso belt
and lap belt N/A N/A
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Figure 6 Bullet Vehicle Dummy Measurement Locations for Front Seat Occupants
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Table 12 Bullet Vehicle Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #045) (Serial #283)
WA Windshield angle 27° 27°
SWA Steering wheel angle 64° NA
SCA Steering column angle 26° NA
SA Seat back angle 8° 3°
HZ Head to roof 248 mm 287 mm
HH Head to header 341 mm 308 mm
HW Head to windshield 667 mm 614 mm
HR Head to side header 254 mm 270 mm
NR Nose to rim 409 mm NA
NA Nose to rim angle 12° NA
CD Chest to dash 587 mm 420 mm
CS Steering wheel to chest 301 mm ~ NA
RA Rim to abdomen 197 mm . NA
KDL Left knee to dash 221 mm 100 mm
KDR Right knee to dash 220 mm 101 mm
KDA Outboard knee to dash angle 25° 22°
PA Pelvic angle 23° 22°
TA Tibial angle 52° 13°
KK Knee to knee 280 mm 35 mm
ST! Striker to head 628 mm 619 mm
Striker to head angle -80° -H6°
Sk Striker to knee 605 mm 733 mm
Striker to knee angle -5° -8°
SH' Striker to H-point 220 mm 392 mm
Striker to H-point angle 11° -3°
SHY Striker to H-point (Y dir.) 234 mm 260 mm
HS Head to side window 360 mm 312 mm
HD H-point to door 157 mm 160 mm
AD Arm to door 108 mm 70 mm

The seat back angle (SA°) is measured relative to vertical, all other angles are measured relative to
horizontal.

' A negative angle indicates the measurement point was above the striker.
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Figure 7 Bullet Vehicle Seat Belt Positioning Data

DUMMY'S CENTERLINE —\‘

‘D’ RING

SHCULDER BELT PORTION

LAP BELT PORTION

|

peu PBI

l

[———— .12 INCH THICK
L ALUMINUM PLATE
N

: -‘ RETRACTOR
W\ REEL

OUTBOARD ANCHORAGE

MALE BLADE

BUCKLE ASSEMBLY —
INBOARD ANCHORAGE

/ "
FLOORPAN

Driver Passenger
Dummy Dummy

PBU - Top surface of aluminum plate to belt upper edge 365mm 225 mm
PBI - Top surface of aluminum plate to belt lower edge 295 mm 150 mm
TBI - Dummy centerline to intersection of upper torso belt

and lap belt 300 mm 245 mm



Figure 8§ Target Vehicle Crush
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NOTES: L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.
Vehicle: 1997 Honda Accord
Pre-test Post-test Crush
L 1524 mm
Cl 4562 mm 3703 mm 859 mm
C2 4682 mm 3980 mm 702 mm
C3 4745 mm 4247 mm 498 mm
C4 4742 mm 4455 mm 287 mm
C5 4673 mm 4616 mm 57 mm
Cé6 4557 mm 4725 mm -168 mm
CL 4742 mm 4350 mm 392 mm
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Figure 9 Target Vehicle Pre-test and Post-test Measurement Points
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Table 13 Target Vehicle Measurements

Vehicle Make/Model: Honda Accord

Test Number: 980709

No. Type of measurement Pre-Test Post-Test Difference
X1 Total Length of Veh. at Centerline 4742 4350 392
X2 Rear Surface of Veh. to Front of Engine Block 4052 3780 272
X3 Rear Surface of Veh. to Firewall 3612 3337 275
X4 Rear Surface of Veh. to Upper Leading Edge of Right Door 3255 3243 12
X5 Rear Surface of Veh. to Upper Leading Edge of Left Door 3252 N/A N/A
X6 Rear Surface of Veh. to Lower Leading Edge of Right Door 3286 3232 54
X7 Rear Surface of Veh. to Lower Leading Edge of Left Door 3275 N/A N/A
X8 Rear Surface of Veh. to Upper Trailing Edge of Right Door 2218 2205 13
X9 Rear Surface of Veh. to Upper Trailing Edge of Left Door 2211 N/A N/A
X10 |Rear Surface of Veh. to Lower Trailing Edge of Right Door 2234 2184 50
X11  [Rear Surface of Veh. to Lower Trailing Edge of Left Door 2226 N/A N/A
X12  |Rear Surface of Veh. to Bottom of " A " Post on Right Side 3270 3235 35
X13  [Rear Surface of Veh. to Bottom of " A " Post on Left Side 3213 2890 323
X14  |Rear Surface of Veh. to Firewall--Right Side 3557 3436 121
X15 |Rear Surface of Veh. to Firewall--Left Side 3569 3197 372
X16 |Rear Surface of Veh. to Steering Wheel Center 2800 2541 259
X17 |Center of Steering Column to " A " Post 315 385 -70
X18 |Center of Steering Column to Headliner 475 305 170
X19  |Rear Surface of Veh. to Right Side of Front Bumper 4557 4725 -168
X20  |Rear Surface of Veh. to Left Side of Front Bumper 4562 3703 859
X21 |Length of Engine Block 430 430 0

4-12




Figure 10 Target Vehicle Side Measurements

l«— B o1k A - C  ——p
< D »
LEFT SIDE VIEW
Note: All dimensions are in millimeters with tolerance of +3 mm
Pre-Test Pre-Test Post-Test

(as delivered) (as tested) (as tested) Change

A 2710 2710 2130 580
B 935 935 1167 2232
C 1010 1010 755 255
D 4742 4742 4350 392
E 165 165 205 -40
F 212 319 282 37
G 277 282 280 2
H 189 172 97 75
I 195 168 52 116
J1 180 159 111 48
J2 192 175 120 55
K 257 356 369 -13
L 163 163 163 0
M 297 466 489 -23
N 693 693 680 13
O /A N/A N/A N/A
P N/A N/A N/A N/A
Q 417 417 380 37
R 4557 4557 4725 -168
S 4562 4562 3703 859
T 1090 1090 1320 -230

E&L = Bumper Thickness S = Left Side Length

J1 =To Pinch Weld

R = Right Side Length
J2=To Sill

D = Length at centerline
T = Width at B-pillar
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Figure 10 Target Vehicle Side Measurements, Cont’d.

LEVEL S

L LEVEL4

LEVEL 3

LEVEL 2
(LEVELY

300 130 0 150 300 450 6800 730 noojp&o 1200 1350 1500 1660: 1800 1950
: : asurements in mikimeters (mm) :

LEFT SIDE VIEW

LEVEL 5 - WINDOW TOP

LEVEL 4 - WINDOW SILL

LEVEL 3 - MID-DOOR

LEVEL 2 - OCCUPANT H-POINT

LEVEL 1 - AXLE CENTERLINE HEIGHT OR SILL TOP HEIGHT

MEASUREMENTS ARE TAKEN WHEN THE VEHICLE IS IN THE “AS TESTED” CONFIGURATION

Measurements along the vertical 750 mm line shown above:

Level 5 @ Window Top = 1346 millimeters

Level 4 @ Window Sill = 870 millimeters

Level 3 @ Mid Door = 605 millimeters

Level 2 @ Occupant H-Point = 458 millimeters

Level 1 @ Axle Centerline Height = 247 millimeters
(or Sill Top Height)
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Figure 12 Bullet Vehicle Crush
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Notes: L is pre-test length of contact surface.
ClI through C6 are spaced equally apart.
CL is vehicle centerline.
Vehicle: 1997 Dodge Caravan
Pre-test Post-test Crush
L 1524 mm
Cl1 4931 mm 4555 mm 376 mm
C2 5054 mm 4320 mm 734 mm
C3 5100 mm 4545 mm 555 mm
C4 5100 mm 4788 mm 312 mm
Cs 5060 mm 4910 mm 150 mm
Cé6 4943 mm 4992 mm -49 mm
CL 5130 mm 4676 mm 454 mm
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Figure 13 Bullet Vehicle Pre-test and Post-test Measurement Points
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Table 15 Bullet Vehicle Measurements

Vehicle Make/Model: Dodge Caravan

Test Number: 980709

No.  Type of measurement Pre-Test Post-Test Difference
X1 Total Length of Veh. at Centerline 5130 4676 454
X2 Rear Surface of Veh. to Front of Engine Block 4580 4483 97
X3 Rear Surface of Veh. to Firewall 4395 4392 3
X4 Rear Surface of Veh. to Upper Leading Edge of Right Door 3708 3713 -5
X5 Rear Surface of Veh. to Upper Leading Edge of Left Door 3705 3681 24
X6 Rear Surface of Veh. to Lower Leading Edge of Right Door 3687 3684 3
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door 3674 3637 37
X8 Rear Surface of Veh. to Upper Trailing Edge of Right Door 2724 2729 -5
X9 Rear Surface of Veh. to Upper Trailing Edge of Left Door 2722 2703 19
X10 [Rear Surface of Veh. to Lower Trailing Edge of Right Door 2742 2736 6
X11 |Rear Surface of Veh. to Lower Trailing Edge of Left Door 2724 " 2687 37
X12 |Rear Surface of Veh. to Bottom of " A " Post on Right Side 3665 3680 -15
X13 |Rear Surface of Veh. to Bottom of " A " Post on Left Side 3662 3648 14
X14 |Rear Surface of Veh. to Firewall--Right Side 4243 4244 -1
X15 |Rear Surface of Veh. to Firewall--Left Side 4213 4183 30
X16 |Rear Surface of Veh. to Steering Wheel Center 3272 3264 8
X17 |Center of Steering Column to " A " Post 305 339 -34
X18 |Center of Steering Column to Headliner 472 460 12
X19  [Rear Surface of Veh. to Right Side of Front Bumper 4943 4992 -49
X20 [Rear Surface of Veh. to Left Side of Front Bumper 4931 4555 376
X21 |Length of Engine Block 391 391 0
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Figure 14 Bullet Vehicle Side Measurements

«<— B g A > C
< D >
LEFT SIDE VIEW
Note: All dimensions are in millimeters with tolerance of +3 mm
Pre-Test Pre-Test Post-Test
(as delivered) (as tested) (as tested) Change
A 3046 3046 2790 256
B 911 911 777 134
C 1109 1109 1109 0
D 5130 5130 4676 454
E 141 141 170 -29
F 427 372 200 172
G 301 310 238 72
H 216 254 160 94
I 220 243 238 5
J1 228 227 181 46
J2 239 251 231 20
K 283 353 303 50
L 152 152 152 0
M 360 410 357 53
N 800 800 800 0
0 N/A N/A N/A N/A
P N/A N/A N/A N/A
Q 545 545 553 -8
R 4943 4943 4992 -49
S 4931 4931 4555 376
T 1248 1248 1255 -7
D = Length at centerline E&IL = Bumper Thickness R = Right Side Length S = Left Side Length
T = Width at B-pillar J1 =To Pinch Weld J2 =To Sill
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Figure 14 Bullet Vehicle Side Measurements. Cont’d.

LEVEL S

LEVEL 4

...... LEVELY.

CLEVELZ
LEVEL 4

300 150 10 10300 450 &0 750 9001050 1200 1350 1500 \usc@ 1800 1950
: : asursmaents in millimeters (mm) :

LEFT SIDE VIEW

LEVEL 5 - WINDOW TOP

LEVEL 4 - WINDOW SILL

LEVEL 3 - MID-DOOR

LEVEL 2 - OCCUPANT H-POINT

LEVEL 1 - AXLE CENTERLINE HEIGHT OR SILL TOP HEIGHT

MEASUREMENTS ARE TAKEN WHEN THE VEHICLE IS IN THE “AS TESTED” CONFIGURATION

Measurements along the vertical 750 mm line shown above:

Level 5 @ Window Top = 1667 millimeters
Level 4 @ Window Sill = 992 millimeters
Level 3 @ Mid Door = 747 millimeters
Level 2 @ Occupant H-Point = 664 millimeters
Level 1 @ Axle Centerline Height = 277 millimeters

(or Sill Top Height)
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Figure 16 Camera Positions
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Table 17 Camera Information

Camera Lens Speed Purposc of
Number Location Type (mm) (fps) camera data
1 Panning Bolex 16 24 Vehicle dynamics
2 Right wide Photosonic 13 1008 Vehicle dynamics
3 Left wide Photosonic 13 995 Vehicle dynamics
4 Overhead wide Photosonic 8 1000 Vehicle crush
S Overhead tight Photosonic 25 995 Impact point
6 Bullet vehicle

right medium tight Stalex 25 1000 Dummy kinematics
7 Bullet vehicle

left medium tight Stalex 25 1033 Dummy kinematics
3 Target vehicle

right medium tight Stalex 25 1027 Dummy kinematics
9 Target vehicle

left medium tight Stalex 25 1015 Dummy kinematics
10 Onboard bullet

vehicle (side) Photosonic 8 N/A! Dummy kinematics
11 Onboard bullet

vehicle - driver Photosonic 8 N/A! Dummy kinematics
12 Onboard bullet

vehicle - passenger Photosonic 8 N/A! Dummy kinematics
13 Onboard target

vehicle (side) Photosonic 8 1000 Dummy kinematics
14 Onboard target

vehicle - driver Photosonic 8 1005 Dummy kinematics
15 Onboard target

vehicle - passenger Photosonic 8 995 Dummy kinematics

! No exact speed due to an umbilical cable problem.
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Description Of Timing Marks On TRC High-Speed Film

All TRC high-speed cameras are equipped with red LED’s which put timing marks on the
right edge of the film. TRC uses a single timing generator to generate the timing for all
cameras. This allows the timing marks to be common to all cameras. The timing marks can
be used to measure camera speed (frames per second) or to locate a point in time before or
after the time-zero event.

The timing marks appear on the film as small red marks on the right edge of the film. Round
marks are left by the Photo-Sonics and Stalex cameras while horizontal bars are left by the
Hycam, Locam, and Fastax II cameras.

The timing generator puts out a pulse for every millisecond plus it generates additional
pulses for hundredths and tenths of seconds. To explain this further, we can use an example
of a camera running at 1000 frames per second.

1. Every frame will have one LED appear in it. This indicates a millisecond pulse.

2. Every ten frames will have two LED’s appear in it. These indicate a millisecond pulse
plus a hundredth of a second pulse. :

3. Every one hundred frames will have three LED’s appear in it. These indicate a
millisecond pulse, a hundredth of a second pulse, and a tenth of a second pulse.
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Figure A-1 Pre-Test Target Vehicle Front View

Figure A-2 Posi-Test Target Vehicle Front View
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Figure A4 Post-Test Target Vehicle Left Front Three-Quarter View
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Figure A-5 Pre- Tcst Inrget Vehicle Ltft Side View
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Fizure A-6 Post-Test Target Vehicle Left Side View
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Figure A-7 Pre-Test an;ét_‘ Vehicle Rear View

Figure A-8 Post-Test Target Vehicle Rear View
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Figure A-9 Pre-Test Tarzet Vehicle Right Side View

Figure A-10 Post-Test Target Vehicle Right Side View
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Figure A-11 Pre-Test Target Vehicle Right Front Three-Quarter View

Figure A-12 Post-Test Target Vehicle Right Front Three-Quarter View
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Figure A-13 Post-Test Target Vehicle Overhead View

Intentionally Left Blank



Figure A-15 Post-Test Target Vehicle Engine Compartment View




Figure A-17 Post-Test Target Vehicle Front Underbody View
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A-13 Pre-Test Target Vehicle Rear Underbody View




Figure A-20 Pre-Test Bullet Vehicle Front View
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Figure A-21 Pose-Test Bullet Vehicle Front View
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Figure A-22 Pre-Test Bullet Vehicle Left Front Three-Quarter View

Figure A-23 Post-Test Bullet Vehicle Left Front Three-Quarter View
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Figure A-26 Pre-Test Bullet Vehicle Rear View

Figure A-27 Post-Test Bullet Vehicle Rear Yiew
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Figure A-28 Pre-Test Bullet Vehicle Right Side View
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Figure A-29 Pre-Test Bullet Vehicle Right Front Three-Quarter View

Figure A-30 Post-Test Bullet Vehicle Right Front Three-Quarter View
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Figure A-33 Post-Test Bullet Vehicle Engine Compartment View
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Figure A-34 Pre-Test Bullet Vehicle Front Underbody View

Figure A-35 Post-Test Bullet Vehicle Front Underbody View




B R | - 1
- F n G .: ' — ==
Figure A-36 Pre-Test Buller Vehicle Rear Underbody View

Figure A-37 Post-Test Bullet Vehicle Rear Underbody View
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Figure A-38 Pre-Test Right Side Wide View
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Figure A-40 Post-Test Overhead Wide View
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Figure A-41 Pre-Test Overhead Tight View
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Figure A-43 Pust-Test Tarset Vehicle Dr'nrer Dummy - View |
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Figure A-47 Post-Test Target Vehicle Passenger Dummy - View 1
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Figure A-51 Post-Test Target Vehicle Passenger Dummy - View 3
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Figure A-54 Pre-Test Bullet Vehicle Driver Dummy - View I
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Figure A-535 Pre-Test Bullet Vehicle Driver Dummy - View 3
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Fieure A-59 Post-Test Bullet Vehicle Passenger Dummy - View 2
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Figure A-60) Pre-Test Bullet Vehicle Passenger Dummy - View 3




Figure A-62 Post-Test Targer Vehicle Driver Dummy View
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Figure A-63 Post-Test Target Vehicle Driver Dummy Head Contact - View |
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Figure A-65 Post-Test Tarzet Vehicle Driver Dummy




Figure A-66 Post-Test Target Vehicle Driver Dummy Knee Contact - View 1
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Figure A-68 Post-Test Target Vehicle Driver Dummy Knee Contact - View 3

Figure A-69 Post-Test Target Vehicle Passenger Dummy View
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Figure A-71 Post-Test Target Vehicle Passenger Dummy Head Contact - View 2




Fizure A-72 Post-Test Target Vehicle Pusnnﬁcr-l_]ummy Head Contact - View 3
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Figure A-74 Post-Test Target Vehicle Passenger Dummy Knee Contact - Yiew 2
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Figure A-75 Post-Test Target Vehicle Passenger Dummy Knee Contact - View 3




Figure A-76 Post-Test Bullet Vehicle Driver Dummy View

Figure A-77 Post-Test Bullet Vehicle Driver Dummy Head Contact - View |
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Figure A-7T8 Posc-Test

Bullet Vehicle Driver Dummy Head Contact - View 2
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Figure A-79 Post-Test Bullet Vehicle Driver Dummy Head Contact - View 3
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Figure A-81 Post-Test Bullet Vehicle Driver Dummy Leg Contact - View 2
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Figure A-83 Post-Test Bullet Vehicle Driver Dummy Leg Contnet - View 4




Figure A-85 Post-Test Bullet Vehicle Passenger Dummy Head Contact - View |
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Figure A-87 Post-Test Bullet Vehicle Passenger Dumy Head Contact - View 3
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Figure A-89 Post-Test Bullet Vehicle Fnsseng;r [}umm;_r Leg Contact - View 2




Figure A-91 Target Vehicle Certification Label




Figure A-92 Target Vehicle Tire Load Label
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Figure A-96 Impact Even:
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Data Plots
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4

TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 29-MAY-98

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168CSNF1 572E SN168 NECK FLEXION CALOS
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I

| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.1 DEG. C
| | | |
|RELATIVE HUMIDITY I 10 - 70 % |  56.0 % I
I | |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
| | 10 MS | 22.50 - 27.50 G | 23.61G |
|  PENDULUM =~ —mmmm e e e mmccmcemmmmmmmmmmmmmmm—mmmmm e mnoeeo oo
| | 20 MS | 17.60 - 22.60 G | 21.78 G |
| DECELERATION =-==-emmemcmmmmmmcmmeccmccmmmmmmmmm—mmm—m oo oo
I | 30 M5 | 12.50 - 18.50 G | 15.21 G |
| I |
|MAX PENDULUM G | 29 G MAX |  24.33 G |
I I | |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 15.13 G ]
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 34 - 42 MS | 39.84 MS |
| D PLANE | MAX | 64 - 78 DEG. | 72.96 DEG. |
| e ccmccm—cccmmmmmm—mmc—m——mmmmm—m o
| ROTATION | TIME | 57 - 64 MS |  57.92 MS I
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 92.22 NM I
| OCCIPITAL ~  =m=mem=mmmmccccmccmmmmmm—=—e—c—em=m=m—=———ooooooos
| CONDYLE | TIME | 47 - 58 MS |  52.72 MS |
|ROTATION ANGLE-TIME CURVE | ' | [
| DECAY TIME TO ZERO | 113 - 128 ¥S | 115.84 MS |
|POSITIVE MOMENT-TIME CURVE | | : ]
|DECAY TIME TO ZERO I 97 - 107 MS | 101.92 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN (R CL;Q\ RUN NUMBER: 052998.1118;1
<)




Appendix C

Dummy Certification Data

C-1




Pre-Test Calibration

Target Vehicle Driver Dummy S/N 168



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID TIT 50th 29-MAY-98
TRC INC. TEST NO: 168CS5HD1 572E SN168 HEAD DROP CAL 05
l
TEST PARAMETER | SPECIFICATION | TEST RESULTS
| l
TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| I
RELATIVE HUMIDITY | 10 - 70 % | 56.0 %
l I
PEAK RESULTANT ACCELERATION| 225 - 275 G | 254.77 G
l l
PEAK LATERAL ACCELERATION | 15 G MAX l -4.11 G |
| | | : |
IS ACCELERATION CURVE | | |
UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS
TECHNICIAN ;ééé,344 ' RUN NUMBER: 052998.1054;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 29-MAY-98

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168CS5SNE1 572E SN168 NECK EXT CALOS
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

[ [ |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C
| [ | |
| RELATIVE HUMIDITY | 10 - 70 % |  56.0 %
| | l
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| | 10 MS | 17.20 - 21.20G | 19.02 G |
| PENDULUM  ==m=mmmcmmmmcmmcecmcommmmmm—mm e
| | 20 MS | 14.00 - 19.00 G | 16.90 G |
|  DECELERATION = oo oo cmm oo oo cmmmmm—mmmemm———mmmmoemee
I | 30 MS | 11.00 - 16.00 G | 15.14 G [
[ | | |
| MAX PENDULUM G | 22 G MAX | 19.56 G

| l

[MAX PENDULUM G ABOVE 30 MS | 22 G HAX | 15.10 G |
| DECELERATION-TIME CURVE | | l
|DECAY TIME TO 5 G | 38 - 46 MS |  41.60 MS !
| D PLANE | MAX | 81 - 106 DEG. |  97.33 DEG. |
[ e mmccccccmmmmmemm—mme e mm e
| ROTATION | TIME | 72 - 82 MS | 76.88 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -62.62 NM |
| OCCIPITAL  ====-==mmmmmemmmmmmme—mmmm——m——m=——m——==—mmmo oo
| CONDYLE | TIME | 65 - 79 MS |  71.44 MS l
| ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 MS | 157.60 MS
|NEGATIVE MOMENT-TIME CURVE | 1 l
|DECAY TIME TO ZERO | 120 - 148 MS | 143.28 MS

TEST MEETS SPECIFICATION

TECHNICIAN (B ' RUN NUMBER: 052998.1223;1
O Al
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 01-JUN-98

TRC INC. TEST NO: 168C5TH3 572E SN168 H.S.THORAX CALOS

TEST RESULTS
’ | | |
TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C I
| |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % i
|
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.62 M/S
| I
| MAXTMUM DEFLECTION | 63.5 - 72.6 MM | 65.7 MM
I
| MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5808. N
I |
| INTERNAL HYSTERESIS | 69% - 85% | 70.9% |

- s - " L . . e TP > - " T WP An - v > = A R W S U M S5 S S SRS S S S S S =S

TEST MEETS SPECIFICATIONS

TECHNICIAN 63_, Q¢ RUN NUMBER: 060198.0753;1
. )
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 29-MAY-98

TRC INC. TEST NO: 168C5RK2 572E SN168 RIGHT KNEE CAL 05
i TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C I
|

|RELATIVE HUMIDITY | 10 -~ 70 % |  56.0 % I
| |
|PROBE VELOCITY |  2.07 - 2.13 M/S | 2.11 M/S |
| | | |
| PEAK KNEE IMPACT FORCE I 4715 - 5782 N | 4872.7 N |

|5.0 XG PENDULUM | I |

TEST MEETS SPECIFICATIONS
TECHNICIAN ;ééaazyygﬁx;%Z27%%;ﬁzy RUN NUMBER: 052998.1023;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 29-MAY-98

TRC INC. TEST NO: 168CSLK2 %72E SN168 LEFT KNEE CAL 05
| TEST PARAMETER i SPECIFICATION | TEST RESULTS |
I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
l

IRELATIVE HUMIDITY | 10 - 70 % I 56.0 % |
I

IPROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/S ]
| | | |
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 4782.1 N |

|5.0 KG PENDULUM | l |

TEST MEETS SPECIFICATIONS

TECHNICIAN ;fZéyz¢4 CiLz%gf%%%ykc, RUN NUMBER: 052998.1014;1
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Pre-Test Calibration

Target Vehicle Passenger Dummy S/N 289



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID IIT SMALL FEMALE 18-MAY-98

TRC INC. TEST NO: 289C4HD1L

S.FEMALE SN289 HEAD DROP CALé4

|
I TEST PARAMETER | SPECIFICATION | TEST RESULTS I

I o o . I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
I I |

RELATIVE HUMIDITY | 10 - 70 % | 40.0 % I
I I

PEAK RESULTANT ACCELERATION] 240 - 295 G | 277.30 G |
I I

PEAK LATERAL ACCELERATION | 15 G MAX | -5.98¢G I
I | | |
IS ACCELERATION CURVE | I I
UNIMODAL? 1 YES | YES t

TEST MEETS SPECIFICATIONS

RUN NUMBER: 051898.1228;1

TECHNICIAN & Q&I\I-\:
>
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TRANSPORTATICON RESEARCH CENTER INC.

HYBRID IIT SMALL FEMALE

18-MAY-98

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 289C4NF2 S.FEMALE SN289 NECK FLEX. CAL4
| TEST PARAMETER SPECIFICATION ] TEST RESULTS |
| I
[ TEMPERATURE 20.6-22.2 DEG. C | 21.1 DEG. C

I
|RELATIVE HUMIDITY 10 - 70 % | 40.0 % |
I | |
| IMPACT VELOCITY 6.89 - 7.13 M/s | 7.12 M/S I
| | 10 MS 2.1 - 2.5 8/ | 2.36 M/S |
| INTEGRATED == s oo ccmcmmm—mm—m—mmm—mcm e
| PENDULUM | 20 MS 4.0 - 5.0 M/S | 4.67 M/S |
| VELOCITY = ===memecccccccccccmmmmmmmmm—m——m e mmmmmemmm
I | 30 MS 5.8 - 7.0 M/s | 6.53 M/S [
[PEAK D-PLANE | I ~ |
| ROTATION 78 - 96 DEG. | 87.11 DEG. |
|ROTATION ANGLE DECAY TIME | |
| FROM PEAK TO ZERO 57 - 69 MS |  65.60 MS |
PEAK MOMENT ABOUT ] |
OCCIPITAL CONDYLE 69 - 84 NM |  71.59 NM I
POSITIVE MOMENT DECAY TIME | |
FROM PEAK TO ZERO 41 - 50 MS | 45.76 MS I
TIME OF PEAK ROTATION I I
AFTER PEAK MOMENT 2 - 12 MS | 11.12 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN (3 0.
O

RUN NUMBER: 051898.1517;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 19-MAY-98

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 289CA4NE1 S.FEMALE SN289 NECK EXT. CAL4
TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| |
TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C |

l |
|RELATIVE HUMIDITY | 10 - 70 % | 40.0 % |

l | |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.10 M/S |
I | 10 S | 1.5 - 1.9 M/58 | 1.83 M/S |
| INTEGRATED =-—--—-——-=m=commm=—mmmmm=—m=m——mm=—m—m—ms oo
| PENDULUM [ 20MS | 3.1 -3.9M4/8 | 3.69 M/S |
|  VELOCITY o e
| | 30 ¥S'] 4.6 - 5.6 M/S | 5.49 M/S |
[PEAK D-PLANE | | |
| ROTATION 97 - 119 DEG. | 105.05 DEG. |

|ROTATION ANGLE DECAY f |
|AT THE 10 NM MOMENT LEVEL 80 - 96 DEG. | 80.78 DEG. |
| PEAK MOMENT ABOUT | |
|OCCIPITAL CONDYLE 54 - 67 NM | -65.79 NM 1
[NEGATIVE MOMENT DECAY TIME | ] |
| FROM PEAK TO 10 NM LEVEL | 28 - 38 MS |  34.16 MS |
| TIME OF PEAK ROTATION | I |
|AFTER PEAK MOMENT | 0 - 10 MS | 4.96 MS !

TEST MEETS SPECIFICATIONS
TECHNICIAN {g_\ (» jz:i RUN NUMBER: 051998.0807;2
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 19-MAY-98

TRC INC. TEST NO: 289C4TH1 S.FEMALE SN289 THORAX CAL4

|
TEST PARAMETER | SPECIFICATION

TEST RESULTS

I I | I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.3 DEG. C |
I |

|RELATIVE HUMIDITY ] 10 - 70 % |  40.0 % |
I I

| PENDULUM VELOCITY | 6.59 - 6.83 M/S 6.77 M/S |
I " I

|MAXIMUM DEFLECTION | 51 - 58 MM 52.9 MM I
| I I
| MAXIMUM RESISTIVE FORCE | 3300 - 3800 N 3992.8 N * |
o B _FPE€al _Deblaciosl L eccmmmmmmmm oo
I I
| INTERNAL HYSTERESIS | 69% - 85% | 74.9% ]

+ TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN (B___ (1“5Iﬁif RUN NUMBER: 051998.1045;1
./
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 18-MAY-G8

IRC INC. TEST NO: 283C4RK1 S.FEMALE SN289 R.KNEE CAL4

| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |

I | l |

| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C ]

I |

|RELATIVE HUMIDITY | 10 - 70 % | 40.0 % |
!

| PROBE VELOCITY l 2.07 - 2.13 M/S | 2.13 M/8 |

| I |

| PEAK KNEE IMPACT FORCE | 3400 - 4200 N | 4034.6 N |

|3 0 XG PENDULUM | | : |

TEST MEETS SPECIFICATIONS

TECHNICIAN % Q,&ﬁ RUN NUMBER: 051898.1346;3
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 18-MAY-98

TRC INC. TEST NO: 289C4LK1 S.FEMALE SN289 LEFT KNEE CAL4

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

l | | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C

I | I

|RELATIVE HUMIDITY | 10 - 70 % | 40.0 % |

| | I

|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.13 M/S |

I | |

|PEAKX KNEE IMPACT FORCE | 3400 - 4200 N | 3659.2 N |

|3.0 XG PENDULUM | I ’ |

TEST MEETS SPECIFICATIONS
TECHNICIAN (5 ) RUN NUMBER: 051898.1356;7

[
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Pre-Test Calibration

Bullet Vehicle Driver Dummy S/N 045




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 29-MAY-98

TRC INC. TEST NO: 45C37HD2 572E SNO45 HEAD DROP CAL 37
I |
| TEST PARAMETER |  SPECIFICATION ] TEST RESULTS |
l | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|

|RELATIVE HUMIDITY | 10 - 70 % |  56.0 % |
| l
| PEAK RESULTANT ACCELERATION| 225 - 275 G | 246.68 G |
l

|PEAK LATERAL ACCELERATION | 15 G MAX | -4.71 G |
| | \ I
| IS ACCELERATION CURVE | [ |
| UNIMODAL? | YES I YES I

TEST MEETS SPECIFICATIONS ,

[‘\
TECHNICIAN & e\ RUN NUMBER: 052998.1351;1
o/
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 29-MAY-98

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 45C37NF1 572E SNO45 NECK FLEXION CAL37
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
[ I I
|RELATIVE HUMIDITY | 10 - 70 % | 56.0 % |
| | | I
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
| | 10 MS | 22.50 - 27.50 G | 24.43 G |
| PENDULUM = mmmmmmm e e mmmmm e
| | 20 S | 17.60 - 22.60 G | . 22.57 G |
| DECELERATION ==c--mcmmmmemmmeemcmmmmmmm—mmm—mmme— oo
I | 30 MS | 12.50 - 18.50 G | 18.22 G |
| I |
| MAX PENDULUM G | 29 G MAX | 25.76 G |
| | [
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  18.17 G |
| DECELERATION-TIME CURVE | I |
|DECAY TIME TO 5 G | 34 - 42 MS | 35.44 MS |
| D PLANE | MAX | 64 - 78 DEG. | 76.86 DEG. |
[ e emccmmmmmmm—m e mm e
| ROTATION | TIME | 57 - 64 MS |  58.48 MS |
| MOMENT ABQUT | MAX | 88.2 - 108.5 NM | 97.06 NM ” i
| OCCIPITAL  ==ccccmecmc—cmcccmmmmm——m—m———mmmmmm——m—m— e
| CONDYLE | TIME | 47 - 58 MS | 49.36 MS |

|ROTATION ANGLE-TIME CURVE | | I
|DECAY TIME TO ZERO | 113 - 128 MS | 118.00 MS I

| POSITIVE MOMENT-TIME CURVE | I |
|DECAY TIKE TO ZERO [ 97 - 107 MS | 99.04 MS I

TEST MEETS SPECIFICATIONS

TECHNICIAN (%;\,q (L~JQ;%T' RUN NUMBER: 052998.1255;2
>y J
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 29~MAY-98

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 45C37NEL 572E SNO45 NECK EXT CAL37
! TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I

| TEMPERATURE | 20.6 - 22.2 DEG. €| 21.1 DEG. C
| |
RELATIVE HUMIDITY | 10 - 70 % |  56.0 % {
| |
IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
I | 10 ¥MS | 17.20 - 21.20 G | 19.26 G |
PENDULUM = ==-eccccm;emc—meccem——mmmme—m—em——mmm—m e mmem—m e
| 20 ¥MS | 14.00 - 19.00 G | 16.26 G |
| DECELERATION —==--=c-=ecemmcoc—m—mmm==——oe————=———== mmmmemmmeo
| | 30 S | 11.00 - 16.00 G | 14.74 G |
I I
| MAX PENDULUM G | 22 G MAX 19.77 G |
I | l
[MAX PENDULUM G ABOVE 30 MS | 22 G MaX 14.67 G I
| DECELERATION-TIME CURVE | |
|DECAY TIME TO 5 G | 38 - 46 MS 41.28 MS |
| D PLANE | MAX | 81 - 106 DEG. | 101.06 DEG. |
| e cmmmmmmmmmmmmmm—mmm e m—mmmeee o
| ROTATION | TINE | 72 - 82 MS |  76.32 MS [
| MOMENT ABOUT | ¥IN | -80.0/-52.9 NM | -70.51 NM [
| OCCIPITAL ~ ==m==mmmem-emmm—coc—mommme—=m=mmm o m——m— oo
| CONDYLE | TIME | 65 - 79 MS | 70.88 MS |

|ROTATION ANGLE-TIME CURVE | I I
|DECAY TIME TO ZERO | 147 - 174 MS | 159.44 MS |

[NEGATIVE MOMENT-TIME CURVE | I |
|DECAY TIME TO ZERO | 120 - 148 MS | 145.44 MS |

TEST MEETS SPECIFICATIONS
O\
TECHNICIAN B \v‘ngi RUN NUMBER: 052998.1319;1
[e)
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 01-JUN-98

TRC INC. TEST NO: 45C37TH1 572E SN045 H.S.THORAX CAL37

TEST PARAMETER | SPECIFICATION TEST RESULTIS
| I

| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
t |

|RELATIVE HUMIDITY | 10 - 70 % | 55.0 %

| | |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.71 M/S |
| I !
| MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 68.1 MM |
l
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5745. N I
| l
| INTERNAL HYSTERESIS | 69% - 85% | 72.7% |

TEST MEETS SPECIFICATIONS
tecantcIaN & C RUN NUMBER: 060198.0851;1
O
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 29-MAY-98
TRC INC. TEST NO: 45C37RK1 572E SNO45 RIGHT KNEE CAL 37
l TEST PARAMETER | SPECIFICATION | TEST RESULTS I

|
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
|RELATIVE HUMIDITY | 10 - 70 % |  56.0 %
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/S
I | I |
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5193.4 N |
[ :

5.0 XKG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN RUN NUMBER: 052998.1029;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 29-MAY-98
TRC INC. TEST NO: 45C37LK1 S72E SN0O45 LEFT KNEE CAL 37
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
[ TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| RELATIVE HUMIDITY | 10 - 70 % | 56.0 %
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/S
I | t
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5318.2 N
|5.0 KG PENDULUM | .

TEST MEETS SPECIFICATIONS

TECHNICIAN ;ézéxz;¢ 6;1$;;53é23405; RUN NUMBER: 052998.1027;1
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Pre-Test Calibration

Bullet Vehicle Passenger Dummy S/N 283




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 01-JUN-98

TRC INC. TEST NO: 283C2HD1 S.FEMALE SN283 HEAD DROP CAL2
I | l
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|

RELATIVE HUMIDITY 10 - 70 % |  52.0 % |

l

PEAX RESULTANT ACCELERATION 240 - 295 G | 278.19 G |

|

PEAK LATERAL ACCELERATION 15 G MAX | -2.81¢G |

| IS ACCELERATION CURVE | | |
| UINIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN(%.\,_ i RUN NUMBER: 060198.1053;1
D .
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT SMALL FEMALE 01-JUN-98

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 283C2NF2 S.FEMALE SN283 NECK FLEX. CAL2

| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |

I |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C

| | |

RELATIVE HUMIDITY | 10 - 70 % |  52.0 % |

| I I

IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.12 M/S |

| 10 ¥S | 2.1 - 2.5 M/S | 2.31 M/S |

INTEGRATED —cccecmmmmcmcc—a—ce—c—c——mmmmem——a——e——————— N

PENDULUM | 20 ¥S | 4.0 - 5.0 M/S ] 4.55 M/S |

| VELOCITY = smc oo e e mmcmcmmmmmmmmmm e mmmmmmmmm

I | 30 S | 5.8 - 7.0 M/S | 6.30 M/S |

{PEAK D-PLANE I | _ I

| ROTATION | 78 - 96 DEG. | 81.60 DEG. I

|ROTATION ANGLE DECAY TIME | | I
| FROM PEAK TO ZERO | 57 - 69 MS |  63.52 MS |
| PEAK MOMENT ABOUT | [ I
|OCCIPITAL CONDYLE | 69 - 84 NM |  74.85 NM [
| POSITIVE MOMENT DECAY TIME | I I
| FROM PEAK TO ZERO | 41 - 50 MS | 44.80 MS I
| TIME OF PEAK ROTATION | | |
|AFTER PEAK MOMENT | 2 - 12 MS | 8.72 MS I

TEST MEETS SPECIFICATT:@S

TECHNICIAN @«( RUN NUMBER: 060198.1313;2
(o
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 01-JUN-98

NECK EXTENSTION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 283C2NE2 S.FEMALE SN283 NECK EXT. CAL2
1 TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | | I
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C l
| | | |
|RELATIVE HUMIDITY | 10 - 70 % |  52.0 % ]
I | I
| IMPACT VELOCITY | 5.95 - 6.19 H/S | 6.10 M/S l
| | 10 ¥S | 1.5 - 1.9 /8 | 1.69 M/S |
| INTEGRATED =~--mm—mmmmceccccommmmmmm e == oo m oo e
| PENDULUK | 204 | 3.1 - 3.9 M/s | 3.42 M/S |
| VELOCITY R T
I | 30 MS | 4.6 - 5.6 M/S | 5.05 M/S |
| PEAK D-PLANE R |
| ROTATION 1 97 - 119 DEG. | 110.66 DEG.

- ———- - —— " = . . % = s 40 = > W = - . W WP e W 0 W SR e T AL SD S Sm e e e e e

|ROTATION ANGLE DECAY | |

|AT THE 10 NM MOMENT LEVEL | 80 - 96 DEG. | 87.88 DEG.
| PEAK MOMENT ABOUT | |

| OCCIPITAL CONDYLE | 54 - 67 NM | -54.74 NM
|NEGATIVE MOMENT DECAY TIME | |

| FROM PEAK TO 10 NM LEVEL | 28 - 38 MS | 33.76 MS |
| TIME OF PEAK ROTATION | |

| AFTER PEAK MOMENT | 0 - 10 MS | 5.20 MS |

TEST MEETS SPECIFICATIONS
TECANICTAN (B~ Qﬂmgﬁﬁh/ RUN NUMBER: 060198.1435;1
@
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 02-JUN-98

TRC INC. TEST NO: 283C2TH2 S.FEMALE SN283 THORAX CAL2

I | |
| | HIGH SPEED TEST %
| | ~mmmmmmmecceeam
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
|
| TEMPERATURE | 20.6-22.2 DEG. C 22.2 DEG. C
| |
|RELATIVE HUMIDITY | 10 - 70 % 54.0 % |
l |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S 6.83 M/S |
l |
| MAXIMUM DEFLECTION [ 51 - 58 MM |  51.7 MM |
| |
|MAXIMUM RESISTIVE FORCE | 3300 - 3800 N | 3927. N |
@ MAXIMUM DEFLECTION *
|
| INTERNAL HYSTERESIS |  69% - 85% | 77.9% |

x TEST DOES NOT MEET SPECTEJCATIONS
) N "
TECHNICIAN /‘@(/2’//// / G RUN NUMBER: 060298.0925;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID IXI SMALL FEMALE 01-JUN-98

TRC INC. TEST NO: 283C2RKl1 S.FEMALE SN283 R.KNEE CAL2
| TEST PARAMETER SPECIFICATION | TEST RESULTS ]
I

| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
I

|RELATIVE HUMIDITY 10 - 70 % | 52.0 % |

|
[PROBE VELOCITY 2.07 - 2.13 M/S | 2.13 M/8 |

|
|PEAK KNEE IMPACT FORCE
3.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN B _ &\@T
I

RUN NUMBER: 060198.1124;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 01-JUN-98
TRC INC. TEST NO: 283C2LK2 S.FEMALE SN283 LEFT KNEE CAL2
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
l |
|RELATIVE HUMIDITY [ 10 - 70 % | 52.0 % i
| I
|PROBE VELOCITY |  2.07 - 2.13 M/S | 2.12 M/S |
l I l |
| PEAK KNEE IMPACT FORCE | 3400 - 4200 N | 4082.5 N [

|3.0 KG PENDULUM | I : l

TEST MEETS SPECIFICATIPNS

TECHNICIAN (P C. RUN NUMBER: 060198.1117;1
)
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Appendix D

Miscellaneous Test Information

D-1




Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Dummy Sien Convention

+X: Forward
+Y: Leftward
+Z: Upward

+Chest longitudinal deflection: Inward

+Femur force: Compression

+X force: Head forward
+Y force: Head leftward
+Z force: Head upward (tension on neck)

+X moment: Right ear rotating toward right shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder



Filtering Data

211 OCTR8S8
Load Cell Barrier Forces Class 60

Vehicle Structural Accelerations Class 60

Occupant

Head Accelerometer Class 1000
Neck Class 60

Chest Accelerometer Class 180
Chest Deflection Class 180
Femur Force Class 600

Sternum Accelerometer Class 180

Lower Leg Class 600




Target Vehicle Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Applied Safety Technologies/168

Seating position: Driver

Orientation

Mnemonic ___Location Axis __Manufacturer Model S/N (+ Sensing)
HEDXG1 Head X Endevco 7264 J19535 Rear
HEDYG!1 Head Y Endevco 7264 J19548 Left
HEDZG! Head z Endevco 7264 J20026 Up
NEKXF1'  Neck X Denton 1716 0853FX N/A

NEK YF1' Neck Y Denton 1716 0853FY N/A
NEKZF1'  Neck Z  Denton 1716 0853FZ N/A
NEKXM1'  Neck X  Denton 1716 0853MX  N/A
NEKYM1'  Neck Y  Denton 1716 0853MY  N/A
NEKZM1'  Neck Z  Denton 1716 0853MZ  N/A
CSTXG1 Chest X Endevco 7264 J20011  Forward
CSTYG!L Chest Y Endevco 7264 J20001 Left
CSTZG1 Chest V4 Endevco 7264 J20438 Up

CSTXD1 Chest X Servo 14CB1-2897 168 Inward
LFMF1 Left femur z Denton 1914 383FZ Compression
RFMF1 Right femur Z Denton 1914 376FZ Compression
TBRXM]1 Right upper tibia X Denton 3115 0261MX N/A
TBRYMI1 Right upper tibia Y Denton 3115 0261MY N/A
TBRZF1 Right upper tibia Z Denton 3115 0261FZ Compression
ANLXF1 Left lower tibia X Denton 3114 211FX Compression
ANLYF1 Left lower tibia Y Denton 3114 211FY Compression
ANLXM]1 Left lower tibia X Denton 3114 211MX N/A
ANLYMI Left lower tibia Y Denton 3114 211IMY N/A
ANRXF1 Right lower tibia X Denton 3114 198FX Compression
ANRYF1 Right lower tibia Y Denton 3114 198FY Compression
ANRXMI1 Right lower tibia X Denton 3114 198MX N/A
ANRYMI Right lower tibia Y Denton 3114 198MY N/A
KNLLF1 Left knee X Denton 1587 760-left Compression
KNLLF1 Left knee X Denton 1587 760-right Compression
KNRLF1 Right knee X Denton 1587 TT5-left Compression
KNRLF1 Right knee X Denton 1587 775-right Compression

' See Dummy Sign Convention sheet for polarity



Target Vehicle Dummyv Instrumentation Placement, Cont’d.

Dummy Manufacturer and S/N: Applied Safety Technologies/168

Seating position: Driver

Orientation

Mnemoni¢c __Iocation Axis _Manufacturer Model S/N (+ Sensing)
TBLXF1 Left upper tibia X Denton 3115 0262FX Compression
TBLXM1 Left upper tibia X Denton 3115 0262MX N/A
TBLYMI1 Left upper tibia Y Denton 3115 0262MY N/A
TBLZF1 Left upper tibia Z Denton 3115 0262FZ Compression
TBRXF1 Right upper tibia X Denton 3115 0261FX Compression

! See Dummy Sign Convention sheet for polarity



Target Vehicle Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Applied Safety Technologies/289

Seating position: Passenger

Orientation
Mnemonic __Location Axis Manufacturer Model S/N (+ Sensing)
HEDXG2 Head X Endevco 7264 J20165 Rear
HEDYG2 Head Y Endevco 7264 J19865 Left
HEDZG?2 Head z Endevco 7264 J19934 Up
NEKXF2' Neck X Denton 1716 0425FX N/A
NEKYF2'  Neck Y Denton 1716 0425FY  N/A
NEKZF2! Neck z Denton 1716 0425FZ N/A
NEKXM2'  Neck X Denton 1716 0425MX  N/A
NEKYM2'  Neck Y Denton 1716 0425MY  N/A
NEKZM2'  Neck z Denton 1716 0425MZ - N/A
CSTXG2 Chest X Endevco 7264 J20599 Forward
CSTYG2 Chest Y Endevco 7264 J20580 Left
CSTZG2 Chest Z Endevco 7264 EHS88J Up
CSTXD2 Chest X Denton 019 289 Inward
PEVXG2 Pelvis X Endevco 7264 CY06H Rearward
PEVYG2 Pelvis Y Endevco 7264 AGAC4 Left
PEVZG2 Pelvis Z Endevco 7264 BF65] Up
LFMF2 Left femur V4 Denton 1914 259 Compression
RFMF2 Left femur Z Denton 1914 257 Compression
STTXG2 Sternum top X Endevco 7264 J20569 Forward
STMXG2 Sternum middle X Endevco 7264 J20064 Forward
STBXG2 Sternum bottom X Endevco 7264 J20570 Forward
SPTXG2 Spine top X Endevco 7264 J19872 Rear
SPMXG2 Spine middle X Endevco 7264 J19877 Rear
SPBXG2 Spine bottom X Endevco 7264 J19890 Rear

! See Dummy Sign Convention sheet for polarity



Bullet Vehicle Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Alderson Research Laboratories/045

Seating position: Driver

Orientation
Mnemonic __ Location Axis ___ Manufacturer Model S/N (+ Sensing)
HEDXG1 Head X Endevco 7264 EH75J Rear
HEDYG1 Head Y Endevco 7264 FJ66J Left
HEDZG1 Head z Endevco 7264 EY99J Up
NEKXF1'  Neck X Denton 1716 0452FX N/A
NEKYF1'! Neck Y Denton 1716 0452FY N/A
NEKZF1'  Neck z Denton 1716 0452FZ N/A
NEKXM1'  Neck X Denton 1716 0452MX N/A
NEKYM1'  Neck Y Denton 1716 0452MY  N/A
NEKZM1'  Neck z Denton 1716 0452MZ . N/A
CSTXG1 Chest X Endevco 7264 J20218 Forward
CSTYGI Chest Y Endevco 7264 AJ507 Left
CSTZG1 Chest Z Endevco 7264 AC9F9 Up
CSTXD1 Chest X Vemitech N/A 86696-1 Inward
PEVXGI Pelvis X Endevco 7264 J17988 Rear
PEVYGI1 Pelvis Y Endevco 7264 J18037 Left
PEVZG1 Pelvis V4 Endevco 7264 AJ4R3 Up
LFMXF1 Left femur Z GSE 24307 6035 Compression
RFMXF1 Right femur z GSE 2430T 611 Compression
TBRYMI Upper tibia Y Denton 3115 0410MY N/A
TBRZF1 Upper tibia Z Denton 3115 0410FZ Compression
ANLXF1 Lower tibia X Denton 3114 289FX Compression
ANLYF1 Lower tibia Y Denton 3114 289FY Compression
ANLXM1 Lower tibia X Denton 3114 289MX N/A
ANLYM1 Lower tibia Y Denton 3114 280MY N/A
ANRXF1 Lower tibia X Denton 3114 290FX Compression
ANRYF1 Lower tibia Y Denton 3114 290FY Compression
ANRXM1 Lower tibia X Denton 3114 290MX N/A
ANRYMI1 Lower tibia Y Denton 3114 290MY N/A



Bullet Vehicle Dummy Instrumentation Placement. Cont’d.

Dummy Manufacturer and S/N: Alderson Research Laboratories/045

Seating position: Driver

QOrientation

Mnemonic ___Location Axis  Manufacturer Model S/N (+ Sensing)
KNLLF1 Left knee X Denton 1587 864-left Compression
KNLLF1 Left knee X Denton 1587 864-right Compression
KNRLF1 Right knee X Denton 1587 865-left Compression
KNRLF1 Right knee X Denton 1587 865-right Compression
TBLXF1 Upper tibia X Denton 3115 0409FX N/A
TBLXM1 Upper tibia X Denton 3115 0409MX N/A
TBLYM1 Upper tibia Y Denton 3115 0409MY N/A
TBLZF1 Upper tibia Z Denton 3115 0409FZ Compression
TBRXF1 Upper tibia X Denton 3115 0410FX . Compression
TBRXM1 Upper tibia X Denton 3115 0410FX N/A

! See dummy sign convention sheet for polarity



Bullet Vehicle Dummy Instrumentation Placement

Dummy Manufacturer and S/N: Applied Safety Technologies/283

Seating position: Passenger

Orientation
Mnemonic___ Location Axis Manufacturer Model S/N (+ Sensing)
HEDXG2 Head X Endevco 7264 AHS5C9 Rear
HEDYG2 Head Y Endevco 7264 AlSE Left
HEDZG?2 Head z Endevco 7264 AS52F Up
NEKXF2'  Neck X Denton 1716 0235FX  N/A
NEKYF2'  Neck Y Denton 1716 0235FY  N/A
NEKZF2' Neck Z Denton 1716 0235FZ N/A
NEKXM2'  Neck X Denton 1716 0235MX  N/A
NEKYM2'  Neck Y Denton 1716 0235MY  N/A
NEKZM2'  Neck z Denton 1716 0235MZ . N/A
CSTXG2 Chest X Endevco 7264 AllK Forward
CSTYG2 Chest Y Endevco 7264 A03C Left
CSTZG2 Chest V4 Endevco 7264 A89D Down
CSTXD2 Chest X Boume 14CB1-2897 283 Inward
PEVXG2 Pelvis X Endevco 7264 AN319 Rearward
PEVYG2 Pelvis Y Endevco 7264 APEDS Left
PEVZG2 Pelvis 4 Endevco 7264 AESG2 Up
LFMF2 Left femur Z Denton 1914 0169 Compression
RFMF2 Left femur Z Denton 1914 0170 Compression

! See Dummy Sign Convention sheet for polarity



Target Vehicle Instrumentation Placement

Orientation

Number Location Axis  Manufacturer  Model S/N (+ Sensing)
1 Left rear seat crossmember X Endevco 7264 J20085 Forward
Y Endevco 7264 A651] Right
2 Right rear seat crossmember X Endevco 7264 J19884 Forward
Y Endevco 7264 AALS2 Right
3 Engine top X Endevco 7264 J20015 Forward
4  Engine bottom X Endevco 7264 J20329 Forward
5 Right brake caliper X Endevco 7264 J20158 Forward
6  Left brake caliper X Endevco 7264 J19905 Forward
7  Instrument panel center X Endevco 7264 J20003 Forward
8  Vehicle center of gravity X Endevco 7264 J19639 Forward
9  Vehicle rear center Z Endevco 7264 120294 Up
Y Endevco 7264 10102 Right



Bullet Vehicle Instrumentation Placement

Orientation

Number Location Axis  Manufacturer  Model S/N (+ Sensing)
1 Left rear seat crossmember X Endevco 7264 CASTH  Forward

Y Endevco 7264 J21854 Right
2 Right rear seat crossmember X Endevco 7264 J21851 Forward

Y Endevco 7264 J19629 Left
3 Engine top X Endevco 7264 J20625 Forward
4  Engine bottom X Endevco 7264 AY66 Forward
5 Right brake caliper X Endevco 7264 J19868 Rearward
6  Left brake caliper X Endevco 7264 J19885 Rearward
7  Instrument panel center X Endevco 7264 J14373 Rearward
8  Vehicle center of gravity X Endevco 7264 10076 Rearward
9  Vehicle rear center z Endevco 7264 CY47H Up

Y Endevco 7264 J19547 Right
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Figure 1
TEST VEHICLE INFORMATION
" VE I C. TION:
l
Model Year : 1394 Vehicle Model: Honda Accord DX Body Style 4-door sedan
1. Nominal Design Riding Position for adjustable — ’
driver and passenger seat backs. Please { [_JresreEs
describe bow to position the inclinometer to ]
measure the seat back angle. Include
description of the location of the adjustment UPRIGHT PoSKTIcH —» | /
latch detent, if applicable. SEAT BACK
MHCLUNOMETER
ADJUSTER
LEFT 08 VIEW, | X .
FRONT SEAT ASSEMBLY
4 Seat back angle for driver’s seat -
Measurement instructions  : Seat back adjusted to Sth latch position from first locking
position (zero). D_ 4
Seat back angle for passenger’s seat -

Measurement instructioas  : Same as driver seating position.

Pbsitioping'bt" the driver’s seat .7+ Seat set at [0th (mid) position from foremost locking
- “.position (zero). There are 21 total detents. . . . 7 - B

Positioning of the passenger’s seat (if applicable) : “Same as driver seating position. . . ",

3 el acity Da
A. "Usable Capacity™ of the standard equipment fisel tank is 17.0 galloas
B. "Usable Capacity” of the optional equipment fuel tank is N/A gallons

Steering column set at mid-position.
5. QOther:
None ~

8145-9
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Ve e Model & Bady Style: _Minivar

1.

$37bbbIUF™

FORM NO. 1 //

“

FRA® NO.!

TEST VEHICLE INFORMATION

o Model Year & Maka: 1598 Dodae Caryan

NOMINAL DESIGN RIDING POSITION - -

For adjustable driver and passenger seat backs.

Plaase descride how to pasiion the inclinameter ta
measure the sgat back angle. Include dascription of

the facation of ths adjustment latzh datsat if applicabie.
Indicate, if apglicable, how the detants are numbered (s
the first detertt 0" or *177). Indicate it the seat back angle Is
reasured with the dumnemy jn the saat.

Saat back angle for driver's saat = X degrees.

Maasurernent Instructions:
i in Fully inciin

Sexat back angie for passanger's seat = X degréﬁs_
Magsurament Instructons:
Same as driver,

SEAT FORE & AFT POSITIONS - - ' '
Provide instructions for pesitioning the driver and from outhicard passangel sa4t(s) in the center of 10;9 and aft ravel.
For exarnple, indicate how the detents are numbered (is the first datent o ar *1°7). Provide information 1o locate Ha

detant in which the seat frack is to be locked.

Positioning of the driver's

{ js complete

saat

ng

glaventh lalched posttion,

Paosilioning of the passenger's seat (if applicable):
Same g3 driver seat,

3. FUEL TANK CAPACITY DATA - -

2.1 A. ‘Usabis Capacity” ¢f standand equipment fuel

tank = 20.0 _ galions. ‘

B. "Usable Capacity” of optional equipment fuel
tank = N/A gallons.

€. "Usadis Capacity” of vahicla{s) used for
centification tasting o requirements of
FMVSS 301 « 20,0 gaflons.

Cpearzfional Instructions:

3.2 Amoun of Stoddard solvert added to vehidle(s) usad for

certification test(s) = _19.0__ gallons

- Rev. Q8/873jr



FHA MU TII I

e squipped with slectric fuel pump? _x YES NG
If YES, does pump nommally operate whan vehicle's slectrical system is activated? X YES NG

. 19 Tnun” position, Fuyed pump will gperzte prisfly, cressurizing fyel lines.
ADJUSTABLE UPPER ANCHORAGE POSITION: . |

W ichast latched cosition Is one. Lower tuming logn two licks to position pumber three, Verity it is secyrely Iztched,
8 SVEERING COLUMN ADJUSTMENTS ..

Stsaring whesl and‘cciumn adjustments are mads =0 that the
steering wheel hub is at the geomerric centar of the focus

it cescribes when it is moved theough its 1yl range of

arving pasitions.

If the tested vehicle has any of Mesa adjustmants, does

your companty use any specific procadures to detarmine the
geomatric canter.

Oparational instructions:

Llaze gt lymn in highest Iocked position_Verity it mechanism

ta postion number gix.

—_or - Remove steerng column shrouds 1o expose me fift |

%: n. = " '" M " ; . f I . EOPERR ULt i
2]

i,

. . * l n
When column is corectly olaced in “NegtraP six ynocoupied
}‘ . yals visible in the iowar P < ] i _ S ftachment.

Rev. 0&/37ajr
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FROM:

.y

GOl v ——— -~

URTC FHA MNU. s

FORM NO. 1 ;
TEST VEHICLE INFORMATION

vahicle Modal Year & Maka: 1928 Codge
vahlcie Model & Body Style: _Caravan (MPYY

1. NOMINAL DESIGN RIDING POSITION - -
Fer sdiustable driver and passenger seat backs.
Plaase describs how 10 positien the inclinomeser 10
measure the seat back angis. Include descripticn of
<he loeation of tha adjustment latch detent If applicable.

Seat back angle for driver’s seat = _18.0 degrees.
fdeasuremant Instructions:
Adiust the seat back o full usriaht pasiton (which is 14
deqrees from full upright} Utilizing an inclingmater racling
geat back 4 degrees.
Seat back angle for passenger’s spat = degraes.
Measurement {nsyuctions:
Sams as above
2. SEAT FORE & AFT POSITIONS - -
Provida instructions for positioning the driver and front outboard passenger seat(s) in rhe canter of fore and aft
vavel. For example, pravide information to locare the detant in which the seat track is 1o be locksad.
L Pasitioning of tha driver’s seat:
saat to fyll forward and down posit ova seat resrward to full logkin, itignagnd m
travel of the seat assembly, Trave| should be 200 mm, move seat 100 mm or T tha centar ve! of
saat on track.
Pasitioning of the passenger’s seat [if applicabis):
Sem sbove
3, FUEL TANK CAPACITY DATA - .
3.1 A. "Usable Cagacity” of standard aguipment fuel
tank = _20.0  gallons, FILL ER PIPE VOLLME
B. "Usabls Capacity” of optional equipment fuel
tank = _N/A gallons,
C. Capacity used when cenificatian testing to FILLER CAP
requirements of FMVSS 301 = _18.0 gallons.
UNUSABLE CAPACTTY —/'
Og eratianal Instructions: VEHICLE FUEL TANK ASSEMBLY
}f*.j' 3.2 Amount of Staddard sclvent added tc vahicle for certification test = 19.9 gations
3.3 Is vehicle equipped with elactric fuej pump? _x YES ___ NO
x_YES NQ

—

If YES, doss pump normally cperate whaen vehicle's electrical system is activated?




URTC FRX NO,: 9376463538 83-19-33 15159 P

EPORM NO. 1 ... . Continued

FUEL PYMP WILL RUN IN EITHER THE "IGNITION START"_OR “IGNITION RUN" KEY POSITIONS.
NQTE: PUMP STOPS IF ENGINE DOES NGT RUN FOR CNE SECQND.

TESTY VEHICLE INFORMATION

4, STEERING COLUMN ADJUSTMENTS - -

Staering wheel and column adjustments are made so that the

stearing wheel bub is at the gecmetric center of the locus
it describes when it is meved through its full range ot
driving pasitions.

If the testad vehicle has any of thase adjustments, does 2
your company use any specific procadures ta determine the
gagmatric center, - A\, -9

Qperational Instructions: - X
Jilt_adjustable gteering columns ars provided as gpyjonal = exr

gguipment on cartain models of the 1326 Dodge Caravan. For SR VEW ‘\l'
lesting with an adjustable giit steering esiuma: 1) The STEERI ASSEUE
adjystable steering wheel is positioned to the hishogt pegition. NG COLUMN i
2) Tilt whesl Is then adjusted 5 detents (glicks) downward

Irom the highest positon to aghiave the qegmetric conter of

lozys,

.95



