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Purpose and Test Procedure
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Purpose

This 56 kph (35 mph) frontal barrier impact test is part of the New Car Assessment Program
(NCAP) conducted for the National Highway Traffic Safety Administration's (NHTSA) Office of
Market Incentives by Transportation Research Center Inc. (TRC) under Contract Number DTNH22-
90-D-22121.

The purpose of this test was to obtain new car assessment and research data for vehicle
crashworthiness and occupant restraint system performance for the subject vehicle, a 1995 Ford Crown
Victoria 4-door sedan, NHTSA Number MS0203, at an impact speed in excess of the current 48 kph
(30 mph) FMVSS 208 requirements.
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Test Procedure

This test was conducted in accordance with NHTSA's Laboratory Indicant Test Procedure, New
Car Assessment Program, dated January 1, 1990. Data was obtained indicant of FMVSS 208,
"Occupant Crash Protection"; FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield Zone
Intrusion"; and FMVSS 301, "Fuel System Integrity," performance.

The test\vehicle was instrumented with nine (9) accelerometers to measure longitudinal axis
accelerations. The driver's and passenger’s restraint systems were instrumented with four (4) seat belt
load cells to measure’ lap belt tension and shoulder belt tension; two (2) string potentiometers to
measure shoulder belt displacement; and two (2) linear potentiometers to measure shoulder belt
stretch. The vehicle impacted a frontal load cell barrier instrumented with thirty-six (36) barrier face
load cells. The vehicle's specified impact velocity range was 55.5 to 57.1 kph.

e

The test vehicle contained two (2) Part 572E 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating positions
according to the dummy placement procedures specified in Appendices VII and VIII of the Laboratory

Indicant Test Procedure. This test was the first use of the driver dummy and the passenger dummy.

Both dummies were instrumented with head and chest accelerometers to measure longitudinal,
lateral, and vertical accelerations, and with left and right femur load cells to measure axial forces. Each
Part 572E dummy's instrumentation also included a chest potentiometer to measure longitudinal
deflection and a six-axis neck load cell to measure longitudinal, lateral, and vertical forces and

moments.

The eighty-three (83) data channels were multiplexed and recorded on two (2) 14-track tape
drives. The data was digitally sampled at 12,500 samples per second and processed per section IP11 of

the Laboratory Indicant Test Procedure.

1-3 . 941102



The crash event was recorded by one (1) real-time panning motion picture camera and sixteen (16)
high-speed motion picture cameras. The pre- and post-test conditions were recorded by one (1) real-

time motion picture camera.

The vehicle, occupant, and load cell barrier data are presented in Section 2.0. The occupant,
camera, and vehicle measurements are presented in Section 3.0. Appendix A contains the still
photographic prints. Appendix B contains the dummy, vehicle, and load cell barrier data plots.
Appendix C contains the dummy certification data. Appendix D contains miscellaneous test

information. Appendix E contains the restraint system instructions from the owner's manual.
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Section 2.0

Frontal Barrier Impact Test Summary
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Test Results Summary

This frontal load cell barrier test was conducted at TRC on November 2, 1994.

The test vehicle, a 1995 Ford Crown Victoria 4-door sedan, NHTSA Number MS0203, was
equipped with a 4.6-liter transverse engine, automatic transmission, power steering, and power brakes.
The vehicle's test weight was 1985 kg. The vehicle's impact speed was 56.3 kph. The vehicle

sustained 772 mm of static crush during the impact.

The driver's Head Injury Criteria (HIC) was 633. The driver's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 43.8 g. The driver's chest maximum

deflection was 33 mm. The driver's left and right femur maximum axial forces were 4150 N and 4419

N, respectively.

The passenger's HIC was 276. The passenger's chest maximum resultant acceleration with/three 3)
milliseconds minimum duration was 42.1 g. The passenger's chest maximum deflection was 31 mm.

The passenger's left and right femur maximum axial forces were 3196 N and 3683 N, respectively.
There was no loss of windshield periphery retention.
There was no penetration through the windshield.

4

Following the impact, no fluid spilled from the vehicle's fuel system prior to the static rollover test

or during any portion of the static rollover test.

2-2. 941102



Data Acquisition Explanations

The engine bottom X-axis accelerometer, ENGXG?2, lost data after 54 milliseconds as a result of

the vehicle’s crush cutting the accelerometer cable.

2-3 941102
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NHTSA nufnber:
Test type:

Test date:

Test time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle":

Impact velocity?:

Maximum static crush;

Average rebound:
Dummies:

Type:

Location:

Restraint:

Number of data channels:

Number of cameras:

Table 1 Crash Test Summary

MS0203

Frontal Load Cell Barrier
11/02/94

1508

23°C

1995/Ford/Crown Victoria/4-door sedan

1985 kg
OO

= 56.3 kph
56.5 kph

Primary
Secondary

772 mm

644 mm
Driver #192
Part 572 E
Left front

Airbag and
3-point unibelt

83

High-speed 16
Real-time 2

! With respect to tow track centerline.
? Speed trap measurement (& .08 kph accuracy)

~ Passenger #142
Part 572 E
- Right front

Airbag and
3-point unibelt

941102



Table 2 Test Vehicle Information

Vehicle year/make/

model/body style: \ 1995/Ford/Crown Victoria/4-door sedan
Color: Red '
VIN: 2FALP73W3SX113775
NHTSA number: MS0203
Engine data: /

Placement: In-line

Cylinders: 8

Displacement 4.6 liters
Transmission data: _4 speed, __manual, X automatic,

_FWD, XRWD, _4WD
Date vehicle received: 10/24/94
Odometer reading: 77
Dealer's name - Graham Ford Inc.
and address: 707 West Broad St.
Columbus, OH 43216

Accessories:
Power steering Yes Automatic transmission
Power brakes Yes Automatic speed control
Power seats No Tilting steering wheel
Power windows Yes _ Telescoping steering wheel
Tinted glass Yes Air conditioning
Radio Yes Anti-skid brake
Clock Yes Rear window defroster
Other Equipment Pkg. 111A

Certification data from vehicle's label:

Vehicle manufactured by:  Ford Motor Co. of Canada Ltd.

Date of manufacture: 09/94
VIN: 2FALP73W3SX113775
GVWR: 2355 kg
GAWR: Front: 1172 kg
Rear: 1194 kg

’

2-5

___overdrive

Yes
Yes
Yes
No

Yes
No

Yes
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Table 2 Test Vehicle Information, Cont'd.

Size of tires: P215/70R15
Tire pressure with rhaxinium
capacity vehicle load:
Front: ' 240 kPa
Rear: 240 kPa
Spare tire: Temporary
Type of front seats: Bench

Tire & capacity data from vehicle's label:

Recommended tire size: P215/70R15 97S
Recommended cold tire pressure:

Front: 220 kPa

Rear: , 240 kPa
Designated seating capacity:

Front 3

Rear 3

Total 6
Vehicle capacity weight: 499 kg

Test vehicle attitude:

Delivered attitude: LF 744 mm; RF 737 mm;
Pre-test attitude: LF 727 mm; RF 728 mm;

Post-test attitude: LF 762mm; RF 761 mm;

2-6

S

LR 744 mm; RR 739 mm

LR 699 mm; RR 697 mm

LR 698 mm; RR 696 mm
941102



Table 2 Test Vehicle Information Cont'd

Weight of test vehicle as received (with maximum fluids):

Right front 502 kg
Left front 479 kg
Total front weight 981 kg
Total rear weight 768 kg
Total delivered weight 1749 kg

Calculation of test vehicle's target test weight:

RCLW
UDW
VCW!
DSC
RCLW

Rated cargo and luggage weight
Unloaded delivered weight (1749 kg)
Vehicle capacity weight (499 kg)
Designated seating capacity (6)

'VCW - 68 (DSC) =91 kg

Right rear 380 kg
388 kg
(56.1% of total vehicle weight)

(43.9% of total vehicle weight)

Left rear

e

Target test weight = UDW + RCLW' + (Number of Hybrid III dummies x 76 kg/dummy)
Target test weight = 1749 +91 + 152

Target test weight = 1992 kg

Weight of test vehicle with required dummies and 85 kg of cargo weight;

Right front 523 kg
Left front 522 kg
Total front weight 1045 kg
Total rear weight 940 kg
Total test weight 1985 kg

Weight of ballast secured in vehicle: 0 kg

Components removed to meet target test weight: rear bumper, trunk lid, rear seat belts, rear door

trim and glass

CG rearward of front wheel centerline:

1378 mm

Vehicle wheelbase: 2911 mm

Right rear 460 kg

Left rear 480 kg

(52.6% of total vehicle weight) |

(47.4% of total vehicle weight)
(0.3% under target test weight)

! From the vehicle’s recomended tire pressure label.

2-7
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Table 3 Post-Impact Data

Test number: 941102

Temperature in \
occupant compartment: 21°C

Impact velocity:

Primary 56.3 kph
Secondary 56.5 kph
Specified range 55.51t057.1 kph

Distance from vehicle to barrier:
Entering velocity trap 356 mm

Exiting velocity trap 51 mm

Test vehicle static crush:

Overall length of test vehicle:

Pre-test: - L 5258 mm;
Post-test: L 4507 mm;
Total crush: L 751 mm;
Average crush: 733 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:
Post-test: L 603 mm;

Average rebound 644 mm

2-8

NHTSA number: ‘ MS0203

Test date: 11/02/94

Test time: 1508

Test type: Frontal load cell barrier
/Impact angle: 0°

Ambient temperature

at impact area: 23°C

5363 mm;
4603 mm;

760 mm;

653 mm;

R

5258 mm
4570 mm
688 mm

677 mm

941102



Figure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.

2-9
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Figure 2 Accident Investigation Division Data
for 56 kph (35 mph) Frontal Barrier Impact

NHTSA number:
Test date:
Vehicle year/make/
model/body style:

Vehicle size category:
VIN:

Build date:

Test weight:

Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

Classification (CDC) code:

Crush depth
measurements:

Midpoint of damage:

Length of damaged region:

MS0203
11/02/94

1995/CroWn Victoria/4-door sedan

Large
2FALP73W3S8X113775
09/94

1985 kg

2911 mm

1974 mm

1056 mm
12FDEW3

Cl = 751 mm
C2 = 750 mm
C3 = 772 mm
C4 = 763 mm
C5 = 7383 mm
C6 = 688 mm

A
.
4

— 12 ——r—— /2 —>

\

<>
\
1

9l

\
\
141
<«

—— e
|
‘Q-—ﬂ
!
!
& >
/
/
/

l

L- Q

D: Vehicle Longitudinal Centerline

L: .1524 mm
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Figure 3 Vehicle Accelerometer Placement

12l (2) +VERTICAL

(X) + LONGITUDINAL

SIDE VIEW

-
(Y);+LATERAL

i X
.4._ R s <..

(X);+ LONGITUDINAL

B

o

BOTTOM VIEW
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Table 5 Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee
Right knee

Door Opening:

Front

Rear

Seat Movement:

Front

Rear

Driver #192

Airbag
Airbag
Airbag
Instrument panel

Instrument panel

Easy
Easy

Seat Back Failure

None

NA

Passenger #142

Airbag
Airbag
Airbag
Instrument panel

Instrument panel

{‘c:?.

Easy
Easy

Seat Shift

Driver’s seat shifted 6 notches

forward; passenger’s seat shifted

4

3 notches forward

NA

Glazing Damage: The entire windshield cracked on impact.

Other Notable Impact Effects: None

941102
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Table 6 FMVSS 208 Data Summary

Vehicle year/make/
model/body style: 1995/Ford/Crown Victoria/4-door sedan
Vehicle NHTSA number: MS0203
Test date: 11/02/94
Driver Passenger
Dummy #192 Dummy #142
Maximum Accelerations:
Head X-axis -60.5 g 599 g
Head Y-axis 75 g 404 g
Head Z-axis -405 g 426 g
Head resultant 612 g 645 g
Chest X-axis 444 g 440 g
Chest Y-axis 89 g 15 g
Chest Z-axis 328 g 226 g
Chest resultant’ 438 g 421 g
Chest resultant time interval® .003  sec 003 sec
Head Injury Criteria (HIC) Values:
HIC? ' 633 276
HIC starting time 075 sec .084 sec
HIC ending time 111 sec 120 sec
Avg. head resultant accel. during HIC time interval 499 g 35.8 g
Maximum Chest Deflections:
Chest X-axis 33 mm 31 mm
Maximum chest deflection time .093  sec 093 sec
Maximum Compressive Femur Forces: /
Left femur 4150 N 3196 N
Right femur 4419 N 3683 N
Maximum Seat Belt Forces:
Lap belt 4694 N 4386 N
Shoulder belt 7114 N 6064 N

Note: All values listed must be occurring during primary impact event.

(Head accelerations listed must be during hic time interval.)

10.003 Sec. Minimum duration.
2 The maximum hic time interval is 36 milliseconds.

2-14
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Table 7 Hybrid IIT Neck Data Summary

Vehicle year/make/
model/body style: 1995/Ford/Crown Victoria/4-door sedan
Vehicle NHTSA number: MS0203
Test date: 11/02/94
Driver Passenger
Dummy #192 Dummy #142
Maximum Values:
Neck X-axis force 435 N 728 N
Neck Y-axis force 239 N 935 N
 Neck Z-axis force 2376 N 2213 N
Neck moment about X-axis 13 N-m 57 -m
Neck moment about Y-axis ; 22 N-m -45 N-m
Neck moment about Z-axis -8 N-m 40 N-m

Note: All values listed must be occurring during primary impact event.

2-15
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Dummy Kinematic Summary

Drivef Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument pénel. The dummy's head and chest were restrained by the driver’s airbag and the dummy’s
torso was restrained by the three-point unibelt. The dummy’s head rotated rearward into the seat back
and head restraint as the dummy rebounded into the seat back. The dummy came to rest seated in the

driver’s seat, restrained By the three-point unibelt.

Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting both knees
into the instrument panel. The dummy's head and chest were restrainted by the passenger’s/ airbag as
the dummy’s torso was restrained by the three-point unibelt. The dummy’s head rotated rearward into
the head restraint as the dummy rebounded into the seat back. The dummy came to rest seated in the

right front passenger’s seat restrained by the three-point unibelt.

216 941102



Table 8 Seat Belt Performance Assessment Test Data

Driver Passenger
Belt length data:
Belt length from trim panel exit to bolt hole
anchor point for continuous webbing systems. 2608 mm 2586 mm
Shoulder belt length as measured on Part 572 dummy. 1111 mm 1070 mm
Lap belt length as measured on Part 572 dummy. 928 mm 888 mm
Shoulder belt spool-off length:
As determined by film analysis 50 mm 65 mm
As determined mechanically 45 mm 56 mm
As determined electronically 110 mm 66 mm
Belt stretch length:
As measured mechanically 31 mm/m 0 mm/m
As measured electronically 0 mm/m 25 mm/m
Retractor lock-up time:
As determined by shoulder belt spool-off 50 ms 50 ms

2-17 941102
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Group 1:
Group 2:
Group 3:
Group 4:
Group 5:
Group 6:

Figure 4 Load Cell Barrier Conﬁ,quration

36 LOAD CELLS

4 ROWS
9 COLUMNS
FRONT VIEW
FIXED BARRIER
< 83" >
U - B i
; D1 | D2 | D3;| D4 | D5 | D6 i) D7 | D8 | D9 i
E i i :
Lot | c2|caifical cs| ceylicr)oe | Co e LOAD CELL
e e PATHIER
? i i i
| Bt | B2 | B3|} B4 | B5 | B i|i B7 | B8 | B9 |
: T i !
oAt | A2 | A3 liAe | A5 | ae il A7 | A8 | a9l
Y a4 | SOSD S NUON A Hem e e oo \d .
f <— GROUND
5 Loe  LEVEL
TRACK CIL
Al through B3
A4 through B6
A7 through B9
C1 through D3
C4 through D6
C7 through D9
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Table 9 Load Cell Barrier Data Summary

: Positive Negative
Location direction direction
Total group 1 1.8 kN @ 203.6 ms 417 kN @ 90.3 ms
Total group 2 20 kN ,@ 203.8 ms 1704 kN @ 540 ms
Total group 3 15 KN @ 2042 ms 564 KN @ 91.0 ms
Total group 4 1.1 kN @ 203.8 ms 1337 kKN @ 283 ms
~ Total group 5 09 kKN @ 256.8 ms 1339 kN @ 522 ms
Total group 6 1.5 kKN @ 200.7 ms 1048 kN @ 318 ms
Total load cell force 8.1 kN @ 203.8 ms 556.5 kN @ 532 ms
Tension is positive .
Compression is negative
2-19 941102
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Section 3.0

- FMVSS 212, 219 (partial), and 301 Data
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~ Figure 5 FMVSS 212 Test Data

Details of windshield mounting such as retention method, trim type, etc.:

Plastic trim around outer perimeter, adhesive around inner perimeter.

FMVSS 212 requirements; The post-test periphery retention amount must be at least 75% of the pre-

test periphery measurement for vehicles NOT equipped with automatic restraints, and 50% for each

side of windshield for vehicles equipped with automatic restraint systems for front occupants.

Windshield periphery measurements:

Pre-test Post-test
Right side = 2175 mm - 2175 mm
Left side 2175 mm 2175 mm
Total 4350 mm 4350 mm

Pre-test windshield mounting material temperature: 21°C

20 mm
i
Width of Moulding
20 mm Indicated

l

Percent
retention

100
100
100,

L 30 mm

Front view of windshield'

Loss of windshield retention lengths: None

! Indicate areas of loss of retention, if any, on windshield diagram.

3-2
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Figure 6 FMVSS 219 Test Data

Protected zone lower edge requirement:

The lower edge of the protected zone is determined by placing a 165-millimeter diameter rigid sphere
weighing 6.8 kg in a position such that it simultaneously contacts the inner surface of the windshield
and the top surface of the instrument panel including padding. Draw the locus of points on the inner
surface of the windshield contactable by the sphere across the width of the instrument panel. From the
outermost contactable points, extend the locus line horizontally to the edges of the windshield, and
then draw a line on the inner surface of the windshield below and 13 millimeters from the locus line.
The lower edge of the protected zone is the longitudinal projection onto the outer surface of the
windshield of this line.

Windshield measurements:

‘ l< A >l
A = 1290 mm 1
B = 420mm T y
C = 1690 mm E
X <« F
D
D = 775mm l e
}
- ' "X _ Lower Edge of Protected Zone
E = 4%0mm l (marked by tape on windshield)
F = 9380 mm "N— Zero Point (0,0)
FRONT VIEW

Method of adhering protected zone template to wihdshield: NA S

Areas of windshield template penetration greater than 6 mm: NA

Coordinates
X Y
.1.
3.
Areas of windshield penetration. below the protected zone,
through the inner surface of the windshield: None
1.
2.
3,
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Vehicle year/make/
model/body style:

NHTSA number:

Fuel system capacity:

Usable capacity:
Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:

Test fluid color:

Table 10 Fuel System Data

1995/Ford/Crown Victoria/4-door sedan

MS0203

75.7 liters (from owner's mamié.l)

75.7 liters (furnished by COTR)

69.6 liters to 71.2 liters (92-94% of usable)
70.4 liters (with entire fuel system ﬁlledi
Stoddard solvent

0.764

0.99 centistoke

Purple

The electric fuel pump does not operate with ignition switch "on" and the engine not operating?

Details of fuel system:

The fuel tank is located behind the rear axle.
The fuel filler neck is located on the left side.
The fuel lines run along the left frame rail to the front.

3- 4 ' 941102
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Table 11 FMVSS 301 Post-Impact Test Data

NHTSA number: MS0203

Test date: 11/02/94

Vehicle year/make/ ‘ :
model/body style: 1995/Ford/Crown Victoria/4-door sedan
Test requirements:

Test vehicle fuel tank filled to 92 to 94% of manufacturer's usable capacity and with electric fuel pump
operating (if it will operate without engine operation). Part 572 test dummies located at each front

designated seating position.

Test vehicle impact type:

_x_Frontal (56_kph) -
___ Oblique (48 kph) with _ ° barrier face first contacting ___ (driver/pass.) side
___Rear moving barrier (48 kph)
___Lateral moving barrier (32 kph)
Fuel system fluid spillage measurements:
Test Maximum
Results Allowable
1. From impact until vehicle motion ceases.............c.cccceonennne. 0 g 28 g
2. S-minute period after vehicle motion ceases....... R 0 g 142 ¢
3. Next 25 minutes after S-minute period............ccccevvieeiinnnnen. 0 g 28 g/min

Fuel system fluid spillage location(s): None

3-5 941102



Figure 7 FMVSS 301 Static Rollover Test Data

NHTSA number: MS0203
Test phase

Static rollover machine rotation time information

Fuel filler cap

Time required for machine to rotate 90°
FMVSS 301 position hold time =
Total : \ =

Next whole minute interval =

Fuel system fluid spillage measurements:

0° to 90° rotation (fuel filler cap down)

2

5
7
7

. (specified range is 1-3 minutes)

1.  First 5 minutes from onset of rotation
2.  Sixth minute from onset of rotation

3.  Seventh minute from onset of rotation

Fuel system fluid spillage location(s): None

3-6

minutes, O seconds
minutes, O seconds <
minutes, 0 seconds
minutes
Test Maximum
Results Allowable
Og 142 g
Og 28¢g
Og - 28¢g
941102

4



f_igure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

90°

prud L V7

180°

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds

S
FMVSS 301 position hold time = 5 minutes, O seconds
Total , = 7 minutes, O seconds
Next whole minute interval = 14 minutes ‘\
Fuel system fluid spillage measurements:

Test Maximum
90° to 180° rotation Results Allowable
1.  First 5 minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28 g
3. Seventh minute from onset of rotation Og 28¢g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

180°

I
()

i), .l Y

Static rollover machine rotation time information:

(specified range is 1-3 minutes)

Time required for machine to rotate 90° - = . 2 -minutes, 0 seconds

FMVSS 301 position hold time = 5 ‘minutes, O seconds <
Total = 7 minutes, 0 seconds

Next whole minute interval =:21 . minutes

Fuel system fluid spillage measurements:

Test Maximum
180° to 270° rotation Results Allowable
1.  First 5 minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28 g
3.  Seventh minute from onset of rotation Og 28 ¢
Fuel system fluid spillage location(s). None
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‘ Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

L 270°

360°

-
L.
[ ——
; l
[ l
k "
L. :§ _-__:___
Static rollover machine rotation time information; (specified range is 1-3 minutes)
i Time required for machine to rotate 90° = 2 minutes, O seconds
e
FMVSS 301 position hold time " = 5 minutes, O seconds
1 Total = 7 minutes, O seconds
{ Next whole minute interval = 28 minutes
}u : Fuel system fluid spillage measurements:
Test Maximum
E} ‘ 270° to 360° rotation Results Allowable
1. First 5 minutes from onset of rotation Og 142 g
L 2. Sixth minute from onset of rotation Og 28 ¢g
_— 3.  Seventh minute from onset of rotation Og 28¢g
- Fuel system fluid spillage location(s): None
I '
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Section 4.0

Vehicle, Occupant, and Camera Information
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| Figure 8 Dummy Measurement Locations for Front Seat Occupants

‘oo

VERT!CAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE

Passeoger)]. _.__ @-_I---_ S | T @ ] .
Driveri] . __. z @__‘____ U @ |

[P

g cmerirny
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Table 12 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #192) (Serial #142)
WA Windshield angle ' 31° 31°
SWA Steering wheel angle 67° NA
SCA Steering column angle 23° NA
SA Seat back angle 21° 21°
HZ Head to roof 195 mm 192 mm
HH Head to header 334 mm 329 mm
HW ~ Head to windshield 529 mm 539 mm
HR Head to side header 200 mm’ 202 mm
NR Nose to rim 352 mm NA
NA Nose to rim angle ‘ 14° NA
CD Chest to dash 529 mm 475 mm
CS Steering wheel to chest 285 mm NA
RA Rim to abdomen 161 mm - NA
KDL : Left knee to dash , 157 mm 138 ém
KDR Right knee to dash 168 mm 135 mm
KDA Outboard knee to dash angle 39° - 39°
PA Pelvic angle | 24° 24°
TA Tibial angle | 28° 35°
KK Knee to knee 327 mm 285 mm
sT! Striker to head , 523 mm 532 mm
Striker to head angle -78° -77°
SK! Striker to knee 607 mm 592 mm
Striker to knee angle 4° 6°
SH' Striker to H-point 257 mm 268 mm
Striker to H-point angle - 45° 38°
SHY Striker to H-point (Y dir.) 272 mm 278 mm
HS Head to side window 355 mm 342 mm
HD H-point to door 155 mm 169 mm
AD Arm to door 148 mny 153 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured relative
to horizontal. )
! Angle measured from head restraint support.
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Figure 9 Seat Belt Positioning Data

DUMMY'S CENTERLINE

— > ——p
m ~»

'D'RING

SHOULDER BELT PORTION

LAP BELT PORTION

| .12INCH THICK

, 2
‘i , MALE BLADE } \ X ALUMINUM PLATE
RN /
{
7 BUCKLE ASSEMBLY \ \ HETRACTOR
] INBOARD ANCHORAGE Y
, REEL
g J OUTBOARD ANCHORAGE
r FLOORPAN -/ '
L.
Driver Passenger
A - Top surface of aluminum plate to belt upper edge 350 mm © 370 mm
i B Top surface of aluminum plate to belt lower edge 271 mm 276 mm
C - Dummy centerline to outer edge of belt
. at chest flesh top : 111 mm 119 mm
D - Dummy centerline to inner edge of belt
B at chest flesh top 45 ‘mm 49 mm
Lap belt tension 16 N 16 N
L Shoulder belt tension 16 N 16 N
Adjustable seat belt anchorage position Third down Third down
of 5 positions of 5 positions
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Figure 10 Camera Positions
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Figure 10 Camera Positions, Cont'd.
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Figure 11 Vehicle Target Locations

‘ 6T35
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_§7 —] 1032 | |
1900 946 984 1533

All measurements are in millimeters.
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Table 14 Impacted Vehicle Measurements

Vehicle Make/Model: Ford/Crown Victoria

Test Number; 941102

No. Type of measurement Pre-test Post-test Diff.
X1 Total length of vehicle at centerline 5363 mm 4603 mm 760 mm
X2 Rear surface of vehicle to front of engine block 4480 mm 4220 mm 260 mm
X3 Rear surface of vehicle to firewall 3785 mm =~ 3718 mm 67 mm
X4  Rear surface of vehicle to

upper leading edge of right door 3651 mm 3645 mm 6 mm
XS5 Rear surface of vehicle to

upper leading edge of left door 3650 mm 3640 mm 10 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3642 mm 3613 mm 9 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3635 mm 3604 mm 31 mm
X8 Rear surface of vehicle to

‘upper trailing edge of right door 2521 mm 2520 mm A mm
X9  Rear surface of vehicle to ,

upper trailing edge of left door 2519 mm 2507 mm 12 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 2524 mm 2503 mm 21 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 2537 mm 2500 mm 37 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3566 mm 3547 mm 19 mm
X13 Rear-surface of vehicle to

bottom of "A" post on left side 3575 mm 3552 mm 23 mm
X14 Rear surface of vehicle to firewall - right side 3826 mm 3763 mm 63 mm
X15 Rear surface of vehicle to firewall - left side 3827 mm 3772 mm 5 mm
X16 Rear surface of vehicle to steering wheel center 3169 mm 3132 mm 37 mm
X17 Center of steering column to "A" post 292 mm 292 mm 0 mm
X18 Center of steering column to headliner 419 mm 381 mm 38 mm
X19 Rear surface of vehicle to right side of front bumper 5258 mm 4570 mm 688 mm
X20 Rear surface of vehicle to left side of front bumper 5258  mm 4507 mm 751 mm
X21 470 mm 470 mm 0 mm

Length of engine block

©4-10
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Appendix A

Photographs
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A-S. Pre-Test Rear View
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Figure A-12. Post-Test Left Rear Three-Quarter View
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Dummy Certification Data
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Pre-test Certification Data

Driver Dummy S/N: 192

C-2 941102



P
i

TRANSPORTATION RESEARCH CENTER. INC.
HYBRID III EXTERNAL DIMENSIONS

192 ALDERSON 08-SEP-94
TRC INC. TEST NO: 192C22ED1 572E SN192 EXT.DIMENSION CAL22
| TEST PARAMETER  (DINEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432, MM |
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. MM |
[CHEST CIRCUMFERENCE  (T) | 970 -l001 MM | os0. mn |
|VAIST CIRCUMFERENCE ~ (2) | 836 - s66 MM | sl mM |
|chesT DEPTH . (0) | 213 - 220 MM | 218 MM |
[H-POINT REIGHT  (C) | 84 - somM | s mi |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 135. WM |
|SKULL CAP T0 BACKLINE  (H) | 4L- 46M{ |  43.M |
|TOTAL SITTING REIGHT  (A) | 879 - 889 WM | 8so. mu |
|THIGH CLEARANCE  (F) | 140 - 155 | 150. mt |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 Wy | 597. MM |
[BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM | 470 mi |
|POPLITEAL HEIGHT (L) | 429 - 455 MM | 447. WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 MM | 493. WM |
|roor teeTH  (®) |22 -267m | 259, My |
|rooT BREADTR (W) | o1-107me | 102. MM |
|SHOVLDER PIVOT FROM BACKLINE  (E) | 84 - 94 M | 94 x|
|SHOULDER BREADTH () | 422 - 437 e | 429, m |
|SHOULDER PIVOT HEIGRT (B) | 506 - 521 MM | 5l6. WM |
|ELBOW REST HEIGRT  (J) | 191 - 211 M | 211 m |
|SHOULDER-ELBOW LENGTH (L) | 330 - 345 M | 345. Wy |
[BACK OF ELBOV 10 WRIST PIVOT  (G) | 290 - 305 Mt | 290. i |
DUMNY MERTS SPECIFICATIONS
TECHNICIAN 2. 42, = SN RUN NUMBER: 090994.1056

C-3 941102



TRANSPORTATION RESEARCH CENTER INC.
HEAD DROP TEST

HYBRID III 09-SEP-94

TRC INC. TEST NO: 192C22HD1 572E SN192 HEAD DROP CAL 22
l l | I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I : l | , l
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
l | |
|RELATIVE HUMIDITY | 10 -70% | 58.0% |
| PEAK RESULTANT ACCELERATION| 225 - 275 G | 227.58 G |
|
|PEAK LATERAL ACCELERATION | 15 G MAX | -3.216G
| l A
| IS ACCELERATION CURVE | | . |
| UNIMODAL? | YES | YES |
TEST MEETS SPECIFICATIONS | |
TECRNICIAN oS = S~ RUN NUMBER: 090994.0739;2
C-4 941102
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.
{

TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 09-SEP-94
TRC INC. TEST NO: 192C22NF1 572E SN192 NECK FLEXION CAL22
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I l |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
| | |
|RELATIVE HUMIDITY | 10 - 70 % |  58.0 % |
I I |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S
| | 10 ¥S | 22.50 - 27.50 G | 23.51 G |
| PENDULUM = ==mmcmmmmmm e
| | 20 MS | 17.60 - 22.60 G | 20.71 G ]
| DECELERATION ———=omm oo oo s e oo e o oo oo
1 | 30 MS | 12.50 - 18.50 ¢ | 18.29 G |
e o e et mmen
| I | I
|MAX PENDULUM G | 29 G MAX | 24.67 G |
| I |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  18.26 G |
| DECELERATION-TIME CURVE l | |
|DECAY TIME TO 5 G | 34 - 42 MS |  36.88 MS
| D PLANE | MAX | 64 - 78 DEG. | 67.94 DEG.
| ROTATION | TIME | 57 - 64 MS |  57.28 MS 1
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 92.33 NM |
| OCCIPITAL T .
| CONDYLE | TIME | 47 - 58 MS | 49.84 MS
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 MS | 114.32 MS
|POSITIVE MOMENT-TIME CURVE | ; | |
|DECAY TIME TO ZERO | 97 - 107 MS | 102.64 MS
TEST MEETS SPECIFICATIONS
TECHNICIAN P 4= = .Se RUN NUMBER: 090994.0907;1
c-9 941102
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 09-SEP-94
TRC INC. TEST NO: 192C22NE1 572E SN192 NECK EXT. CAL22
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I l
| TEMPERATURE | 20.6 - 22.2 DEG. €| 21.1 DEG. C |
| | I |
|RELATIVE HUMIDITY | 10 - 70 % |  58.0 % |
| I |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S 1
| | 10 MS | 17.20 - 21.20G | 18.73 G |
| PENDULUM o e e
| | 20 MS | 14.00 - 19.00 G | 15.91 G |
|  DECELERATION = - mmm s m e e e e e e e e e e e e e e e
| | 30 MS | 11.00 - 16.00 G | 13.22 G , |
T T
|MAX PENDULUM G | 22 G MAX 1 19.52 G |
| : | |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  13.89 G |
|DECELERATION-TIME CURVE | [ |
|DECAY TIME TO 5 G | 38 - 46 MS |  40.64 MS |
| D PLANE | MAX | 81 - 106 DEG. |  91.91 DEG. |
[ __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 75.04 MS
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -58.32 NM 3|
| OCCIPITAL  memmmmm e e oo e e e
| CONDYLE | TIME | 65 - 79 MS | 70.64 MS
|ROTATION ANGLE-TIME CURVE | i |
|DECAY TIME TO ZERO } 147 - 174 MS | 156.32 MS |
|NEGATIVE MOMENT-TIME CURVE | | l
|DECAY TIME TO ZERO | 120 - 148 MS | 138.80 MS |
TEST MEETS SPECIFICATIONS
TECHNICIAN Pz 7= S._ RUN NUMBER: 090994.0924;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 09-SEP-94

TRC INC. TEST NO: 192C22TH1 572E SN192 H.S.THORAX CAL22

- - ——— ] - - WA A A . - —— S T T - - e - e A - S v

TEST PARAMETER | SPECIFICATION TEST RESULTS

I I l
| TEMPERATURE | 20.6-22.2 DEG. C |, 21.1 DEG. C [
| I |
|RELATIVE HUMIDITY 1 10-70% | 58.0% |
l | I l
| PENDULUM VELOCITY | 6.59 - 6.83 M/S |  6.65 M/S |
I l l
|MAXIMUM DEFLECTION | 63.5-72.6 M4 | 65.9 MM R
l l
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5625. N |
, | |

| INTERNAL HYSTERESIS | 69% - 85% | 73.5%

TEST MEETS SPECIFICATIONS

TECHNICIAN Pt fause— RUN NUMBER: 090994.1047;1

“C-25 941102
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST r
HYBRID III 09-SEP-94 !
( -
TRC INC. TEST NO: 192C22RK1 572E SN192 RIGHT KNEE CAL 22 |
______________________________________________________________________ -
l TEST PARAMETER | SPECIFICATION | TEST RESULTS | }
| i .
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C | i
l |
|RELATIVE HUMIDITY | 10 - 70 % |  58.0 % 1 T
| l {
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S l B
l l I ; i
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 4740.3 N x
|5.0 KG PENDULUM | l |
TEST MEETS SPECIFICATIONS w -
TECHNICIAN f;ﬂ;t;_ i RUN NUMBER: 090994.0729;2
|
(-
L
[
[
L
-
L
- C-30 941102
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 09-SEP-94
TRC INC. TEST NO: 192C221K1 572E SN192 LEFT KNEE CAL 22
l TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l | I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| I l
|RELATIVE HUMIDITY | 10 - 70 % | 58.0 % |
| | l |
|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.08 M/S

I | l
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 4982.1 N |
|5.0 XG PENDULUM I I |

4

TEST MEETS SPECIFICATIONS

TECHNICIAN E T = S 4 RUN NUMBER: 110294.1233;3

~C=-33 941102
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Pre-test Certification Data

Passenger Dummy S/N: 142
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

- 142 HUMANOID 08-SEP-94
& TRC INC. TEST NO: 142C23ED1 572E SN142 EXT.DIMENSION CAL23
b TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
, |LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM |  432. MM |
- |LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. Wi |
- |CHEST CIRCUMFERENCE  (Y) | 970 -1001 ¥ | 986. WM |
r |WAIST CIRCUMFERENCE  (2) | 836 - 866 M | g84g. Wu |
ﬁ |CHEST DEPTH  (0) | 213 - 220 MM | 221. M |
B |H-POINT HEIGRT  (C) | 84 - 89 MM | 84 my |
) |H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. WM |
| |SKULL CAP TO BACKLINE  (H) | 41 - 46 M |  43. WM |
g |TOTAL SITTING HEIGHT  (A) | 879 - 889 MM | 879. WM |
| |THIGH CLEARANCE  (F) | 140 - 155 WM | 145. Wy |
- |BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 602. Wi |
* |BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM | 470, wM |
| |POPLITEAL HEIGHT (L) | 429 - 455 MM | 445. WM |
- |KNEE PIVOT HEIGRT (M) | 485 - 500 MM | 488. WM |
| |FOOT LENGTH  (P) | 252 - 267 WM | 257. WM |
| |FOOT BREADTH (W) ] 91-1o7md | 97.m |
3 |SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 WM |  9l.mi |
5 |SHOULDER BREADTH (V) | 422 - 437 WM | 429. MM |
L. |SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | 508. MM |
o |ELBOV REST HEIGHT  (J) | 191 - 211 WM | 203. ¥ |
|SHOULDER-ELBOW LENGTH  (I) | 330 - 345 WM | 345. Wy |
| |BACK OF ELBOV TO WRIST PIVOT  (G) | 290 - 305 MM | 292, W |
. DUMHY MEETS SPECIFICATIONS
1 TECHNICIAN _f2 . oS RUN NUMBER: 090994.1059
i
5
| © C-37 \ 941102



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST-

HYBRID III ‘ 08-SEP-94

TRC INC. TEST NO: 142C23HD1

572E SN142 HEAD DROP CAL 23

- —— o ———————— > - - ——— i  —————————— = - = - e . - —————— A s

|
| TEST PARAMETER |

I
SPECIFICATION | TEST RESULTS |

| | l
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| | |
|RELATIVE HUMIDITY | 10.- 70 % | 60.0 % |
| | |
|PEAK RESULTANT ACCELERATION| 225 - 275 G | 244.94 G |
I | |
| PEAK LATERAL ACCELERATION | 15 G MAX | -2.58 G I
| | = |
| IS ACCELERATION CURVE | | I
| UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN §;th;, £S5

RUN NUMBER: 090894.1443;2
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 08-SEP-94
TRC INC. TEST NO: 142C23NF1 572E SN142 NECK FLEXION CAL23
|, TEST PARAMETER I SPECIFICATION l TEST RESULTS |
| | | |
ITEMPERATURE l 20.6-22.2 DEG. C | 21.1 DEG. C |

|

IRELATIVE HUMIDITY l 10 - 70 % | 58.0 % |
| I | |
IIHPACT VELOCITY ] 6.89 - 7.13 M/S ! 7.01 M/S l
l | 10 MS ] 22.50 - 27.50 G | 24.40 G |
| PENDULUM = = mmmmmm e oo oo oo e e
| | 20 MS | 17.60 - 22.60 G | 20.41 G ]
|  DECELERATION =  =m-mmmmmmmm oo e e e e e e e
l | 30 MS l 12.50 - 18.50 G | 15.95 G |
T -
lHAX PENDULUM G | 29 G MAX ! 25.19 G . [
| | | l
IHAX PENDULUM G ABOVE 30 MS | 29 G MAX | 15.93 G I
IDECELERATION-TIHE CURVE l I I
lDECAY TIME TO 5 G I 34 - 42 HS | 37.44 MS
I D PLANE I MAX l 64 - 78 DEG. I 72.10 DEG.
| __________________________________________________
l ROTATION I TIME l .57 - 64 MS ] 59.68 NS |
] MOMENT ABOUT I MAX I 88.2 -~ 108.5 NM i 91.84 NM \ l
| OCCIPITAL e e L L L R TR e
I CONDYLE l TIME l 47 - 58 MS | 50.96 MS i

| ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 MS | 114.96 MS |

|POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 103.20 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN ;:2;1:; L A RUN NUMBER: 090994.0823;1

-C-43 941102
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

[ ‘ HYBRID III 09-SEP-94
-
| TRC INC. TEST NO: 142C23NE1 572E SN142 NECK EXT. CAL23
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
f | |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C |
‘ |RELATIVE HUMIDITY | 10 - 70 % |  58.0 % |
| |
IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S |
r | 10 ¥MS | 17.20 - 21.20 G | 18.75 G . 1
| PENDULUM = —=m—cmmmecmcmcecmccmccemmmcccccmicmcm e mm— e
| 20 ¥S | 14.00 - 19.00 G | 15.59 G |
DECELERATION m=m==mmm—mmmemmm oo mmm oo mm e o mmemmmmmcmmmme e -
| | 30 MS | 11.00 - 16.00 G | 14.10 G | I
: I | -
g MAX PENDULUM G | 22 G MAX | 19.62 G i
- MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 14.06 G |
% | DECELERATION-TIME CURVE | | l
|DECAY TIME TO 5 G | 38 - 46 MS | 40.64 MS |
g o
§ | D PLANE | MAX | 81 - 106 DEG. | 95.32 DEG. |
¢ | ..................................................
| | ROTATION | TIME | 72 - 82 MS | 74.96 MS
N | MOMENT ABOUT | MIN | -80.0/-52.9 NM | -70.49 NM |
| OCCIPITAL ~ mmmmmmm e e e e e
; | CONDYLE | TIME | 65 - 79 MS | 69.84 MS 1
L |ROTATION ANGLE-TIME CURVE | | |
= |DECAY TIME TO ZERO l 147 - 174 MS | 152.88 MS |
3 |NEGATIVE MOMENT-TIME CURVE | I |
|DECAY TIME TO ZERO | 120 - 148 MS | 139.84 MS |
- TEST MEETS SPECIFICATIONS
% TECHNICIAN {EZ;z:; ,:ZZEEI_’ RUN NUMBER: 090994.0916;2

{ ~ C-51 941102
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

] HYBRID III 09-SEP-94

} TRC INC. TEST NO: 142C23TH1 572E SN142 H.S.THORAX CAL23

- TEST PARAMETER | SPECIFICATION TEST RESULTS

|

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

! I |
|RELATIVE HUMIDITY | 10 - 70 % |  58.0 % |
| I l

! | PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S

| | | l |

ﬁ | MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 72.3 MM |
________________________________________________________________ et

. | | |
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5424. N |

| | l

g | INTERNAL HYSTERESIS | 69% - 85% | 72.0% |

\‘ 22t

{ TEST MEETS SPECIFICATIONS

L. TECANICIAN &2, #=, %o RUN NUMBER: 090994.1029;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 08-SEP-94
TRC INC. TEST NO: 142C23RK1 572E SN142 RIGHT KNEE CAL 23
| TEST PARAMETER | SPECIFICATION | TEST RESULTS ]
l i I
TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
i I
RELATIVE HUMIDITY | 10 - 70 % B 60.0 % |
l ~ |
PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S |
l | , l
PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5214.5 N |
5.0 KG PENDULUM | ! |
' e

TEST MEETS SPECIFICATIONS

TECHNICIAN P, X /o JSK— RUN NUMBER: 090894.1505;1
C-64 941102
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 08-SEP-94
TRC INC. TEST NO: 142C23LK1 572E SN142 LEFT KNEE CAL 23
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | l
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|
|RELATIVE HUMIDITY | 10 - 70 % | 60.0 % |
| v |
| PROBE VELOCITY I 2.07 - 2.13 M/S | 2.09 M/S |
| | | |
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5333.6 N 1
5.0 KG PENDULUM | | |
TEST MEETS SPECIFICATIONS S
TECHNICIAN Q‘gi o SA RUN NUMBER: 090894.1459;1
- C-67 941102
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Miscellaneous Test Information
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Dummy Instrument Calibrations

Driver Dummy #192
Serial Model Calibration Date
Number Number Manufacturer Last Due
Head X-axis accelerometer AALR2 7264 Endevco 08/30/94  02/28/95
Head Y-axis accelerometer A8417 7264 Endevco 08/30/94  02/28/95
Head Z-axis accelerometer DWO04J 7264 Endevco 08/30/94 02/28/95
Chest X-axis accelerometer CT22H 7264 Endevco 08/30/94 02/28/95
Chest Y-axis accelerometer AC708 7264 Endevco 08/30/94 02/28/95
Chest Z-axis accelerometer CW59H 7264 Endevco 08/30/94  02/28/95
Left femur force load cell 986 2430 GSE 08/30/94  02/28/95
Right femur force load cell 987 2430 GSE 08/30/94  02/28/95
S
Neck X-axis force load cell’ 085 1716 Denton 08/30/94  02/28/95
Neck Y-axis force load cell! 085 1716 Denton 08/30/94 02/28/95
Neck Z-axis force load cell! 085 1716 Denton 08/30/94 02/28/95
Neck Moment about X-axis load cell! 085 1716 Denton 08/30/94  02/28/95
Neck Moment about Y-axis load cell’ 085 1716 Denton 08/30/94 02/28/95
Neck Moment about Z-axis load cell* 085 1716 Denton 08/30/94  02/28/95
Chest deflection potentiometer’ 87313-96  81422A Vernitech 08/30/94  02/28/95
-Lap belt force load cell 571 3419 Lebow 08/19/94  02/19/95
Shoulder belt force load cell 610 3419 Lebow 08/19/94  02/19/95
Shoulder belt spool-out potentiometer A02465 PT-101-50A Celesco 11/02/94  05/02/95
Shoulder belt stretch potentiometer 2087 20514101 Bournes 11/02/94  05/02/95
'Hybrid IIT use only.
D-2 941102



Dummy Instrument Calibrations

Passenger Dummy #142
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer FH25J 7264 Endevco 08/29/94  02/28/95
Head Y-axis accelerometer CY32H 7264 Endevco 08/29/94  02/28/95
Head Z-axis accelerometer DBS81H 7264 Endevco 08/29/94 02/28/95
Chest X-axis aécelerometer A79GT | 7264 Endevco 08/29/94 02/28/95
Chest Y-axis accelerometer AC8BW6 7264 Endevco 08/29/94 02/28/95
Chest Z-axis accelerometer CW42H 7264 Endevco 08/29/94 02/28/95
Left femur force load cell 901 2430 GSE 08/30/94  02/28/95
Right femur force load cell 902 2430 GSE 08/3 0/34 02/28/95
Neck X-axis force load cell’ 0280 1716 Denton 08/30/94  02/28/95
Neck Y-axis force load cell* 0280 1716 Denton 08/30/94  02/28/95
Neck Z-axis force load cell* 0280 1716 Denton 08/30/94  02/28/95
Neck Moment about X—aﬁds load cell' 0280 1716 Denton - 08/30/94 02/28/95
Neck Moment about Y-axis load cell' 0280 1716 Denton 08/30/94 02/28/95
Neck Moment about Z-axis load cell! 0280 1716 Denton 08/30/94  02/28/95
Chest deflection potentiometer’ 90320B 81422A Vernitech 08/29/94  02/28/95
Lap belt force load cell 130 3419 Lebow 08/19/94  02/19/95
Shoulder belt force load cell - 615 3419 Lebow 08/19/94 ~ 02/19/95
Shoulder belt spool-out potentiometer 52 PT-101-50A Celesco 11/02/94  05/02/95
Shoulder belt stretch potentiometer 3 20514101 Bournes- 11/02/94  05/02/95
! Hybrid IIT use only.
D-3 941102
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Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers
Serial Model Calibration Date
Number Number Manufacturer Last Due
Left rear seat
crossmember X-axis ACCGS 7264 Endevco 07/05/94 01/05/95
Left rear seat
crossmember X-axis redundant AGRF4 7264 Endevco 07/05/94 01/05/95
Right rear seat
crossmember X-axis BW77] 7264 Endevco 09/21/94 03/21/95
Right rear seat o ;
crossmember X-axis redundant CR59H 7264 Endevco 08/08/94 02/08/95
Engine top X-axis AGRIJ1 7264 Endevco 08/24/94 02/24/95
Engine bottom X-axis CC71H 7264 Endevco 08/09/94 02/09/95
Right brake caliper X-axis AGRG7 7264 Endevco 09/08/94 03/08/95
Left brake caliper X-axis DT96JT 7264 Endevco 05/26/94 11/26/94
‘ e
Instrument panel center X-axis A19F] 7264 Endevco 09/14/94 03/14/95
Calibration Laboratory Instruments
Serial Model Calibration Date
Number Number Manufacturer Due
Neck bending pendulum accelerometer CB27 7232 Endevco  09/26/94  03/26/95
Neck bending rotary potentiometer NA 35435-1-102 Bournes Mfr. Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes 09/26/94  03/26/95
Thorax/Hybrid II femur
pendulum accelerometer CCo4 7232 Endevco  09/26/94  03/26/95
Lumbar flexion force gauge NA DPPH-50 Chatillon  05/03/89  repaired
Lumbar flexion rotation gauge CP17-0601-1 = 7020 Humphrey = Mfr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504 Bournes 09/26/94  03/26/95
Abdomen compression force gauge 3443 3167 Lebow 09/26/94  03/26/95
Hybrid IIT femur
pendulum accelerometer CG83 7232 Endevco  09/26/94  03/26/95
D-4 941102



Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

~ Sign Convention

NHTSA Data Tape Reference Guide

+X: Forward

+Y: Leftward

+Z: Upward

+Chest longitudinal deflection: Outward

+Chest lateral deflection: Leftward

+Seat belt displacement: Outward

+Seat belt extension: Elongation ’

+Knee slider displacement: ~ Distance between femur and tibia increased

+Femur force:

~(in relation to a seated dummy)

Tension

+Seat belt force: Tension

+Barrier force:

+X force:
+y force:

+Z force:
+X moment:
+Y moment:
+Z moment:

+X force:
+Y force:
+Z force:
+X moment:

+Y moment:

Tension

Head pushed forward

Head pushed leftward

Head pulled upward (tension on neck)
Right ear rotating toward right shoulder
Chin rotating toward chest

Chin rotating toward left shoulder

Tension |
Tension

Tension

Bottom of tibia moving lefiward

Bottom of tibia moving rearward

D-5 941102
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Frequency Response Classes
SAE J211 OCTS88

Typical Test Measurements ' Channel Class
Vehicle Structural Accelerations for use in:
Total vehicle comparison ' 60
Collision simulation input 60
Component analysis 600
Integration for velocity or displacement S 180
Barrier Face Forces ‘ ; 60
Belt Restraint System Loads ‘ 60
Anthropomorphic Test Device
Head accelerations (linear and angular) , ‘ 1000
Neck
Forces ~ ' ' 1000
Moments ' 600
Thorax g
Spine accelerations N 180
Rib accelerations - ' 1000
Sternum accelerations 1000
Deflections , : 180
Lumbar
Forces ' 1000
Moments 1000
Pelvis ’ v
Accelerations : 1000
Forces _— - -1000
Moments - TR | ' 1000
Femur/Knee/Tibia/Ankle ; :
Forces - ’ ‘ : 600
Moments ; _ L 600
Displacements B 180
Sled Accelerations ' 60
Steering Column Loads . ' | 600
Head form Accelerations ' 1000

D-6 941102
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