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SECTION 1.0

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 (NHTSR) Office of Market Incentives by Transportation

Research Center Inc. (TRC) under Contract No. 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 1993 Chevrolet Suburban special purpose vehicle,
NHTSA No. MP0103, 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" 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.

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.

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) l4-track tape drives. The data was digitally sampled at 8000 samples

per second and processed per section IP1ll of the Laboratory Indicant Test

Procedure.
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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 February 3,

1993.

The test vehicle, a 1993 Chevrolet Suburban special purpose vehicle,
NHTSA No. MP0103, was equipped with a 5.7 liter inline engine, automatic
transmission, power steering, and power brakes. The vehicle's test weight
was 2849 KG. The vehicle's impact speed was 56.3 kph. The vehicle sustained

745 mm of static crush during the impact.

The driver's head injury criteria (HIC) was 673. The driver's chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 42.8 g. The driver's chest maximum deflection was 38 mm. The driver's

left and right femur maximum axial forces were 5003 N and 4986 N,

respectively.

The passenger's HIC was 468. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 44.0 g. The
passenger's chest maximum deflection was 38 mm. The passenger's left and

right femur maximum axial forces were 2980 N and 4731 N, respectively.
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DATA ACQUISITION EXPLANATIONS
The engine top X-~axis accelerometer, ENGXGl, lost data from 109 to 178
milliseconds and from 240 to 252 milliseconds as a result of the

accelerometer cable being pinched by the vehicle's crush on impact.

The right brake caliper accelerometer, BCRXGl, lost data at 88
milliseconds and after as a result of the accelerometer cable being cut by

the vehicle's crush on impact.

The right front passenger's shoulder belt displacement string
potentiometer, SHBD2, recorded questionable data as a result of the string

jamming in the potentiomer during the impact event.

The load cell at position B3, BB3F, on the load c¢ell barrier exceeded
the transducer's full scale rating at 38 milliseconds. Also, the load cell
did not return to zero following the impact event. The load cell barrier
group number one force total and total load cell barrier force calculation

were affected by the data not returning to zero.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MPQ103 TEST TYPE: Frontal Load Cell Barrier
TEST DATE: 02/03/93 TEST TIME: 1208 AMBIENT TEMP.:

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1993/Chevrolet/Suburban/
special purpose vehicle

VEHICLE TEST WEIGHT (KG): 2849

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (KPH)**: PRIMARY = 56.3 SECONDARY = 56.3
MAXIMUM STATIC CRUSH (MM): 745

AVERAGE REBOUND (MM): 481

DUMMIES: Driver #192 Passenger #142
TYPE: Part 572 E Part 572 E
LOCATION: Left front Right front
RESTRAINT: 3-point unibelt 3-point unibelt

NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16 REAL-TIME 2

*With respect to tow track centerline.
**Speed trap measurement (* .08 kph accuracy)

2-4
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: General Motors Corporation

MAKE /MODEL: Chevrolet/Suburban VIN: 1GNFK16KXPJ324989

BODY STYLE: special purpose vehicle MODEL YEAR: 1993

NHTSA NO.: MPO103 COLOR: Black

ENGINE DATA: TYPE: inline CYLINDERS: 8 DISPLACEMENT: 5.7 liter
TRANSMISSION DATA: _4 SPEED, __ MANUAL, _X AUTOMATIC, _ FWD, __ RWD, _X 4WD
DATE VEHICLE RECEIVED: 12/22/92 ODOMETER READING: 98.0

DEALER'S NAME AND ADDRESS: Kehl Chevy-0Olds, Inc.
P. 0. 191
Mount Sterling, OH 43143

ACCESSORIES:

POWER STEERING Yes
POWER BRAKES Yes

AUTOMATIC TRANSMISSION
AUTOMATIC SPEED CONTROL

POWER SEATS Driver only 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 None

REMARKS:

1. IS THE VEHICLE STOCK TEROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: General Motors Corporation

DATE OF MANUFACTURE: 10/92 VIN: 1GNFK16KXPJ324989

GVWR: 3266 KG

GAWR: FRONT: 1780 KG, REAR: 1814 KG

Yes
Yes
Yes
No

Yes
Yes
Yes
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Uniroyal, Laredo LTL, LT245/75R16 M+S

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 350 kPa
REAR: 350 kPa

SPARE TIRE (MFR., LINE, SIZE): Uniroyal, Laredo LTL, LT245/75R16 M+S
TYPE OF SEATS: FRONT: Bucket
ROW 2: Split Bench
ROW 3: Bench
TYPE OF FRONT SEAT BACKS: Electronically-adjustable
MAXIMUM WIDTH: 2010 MM
WHEELBASE: 3340 MM
LOCATION OF LABEL STATING TIRE DATA:

The label was located on the driver's door.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: LT245/75R16C

RECOMMENDED COLD TIRE PRESSURE: FRONT: 310 kPa; REAR: 310 kPa

DESIGNATED SEATING CAPACITY: _NA FRONT NA ROW 2 NA ROW 3
NA TOTAL
VEHICLE CAPACITY WEIGHT: NA KG

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 911; RF 920; LR 883; RR 891
PRE-TEST ATTITUDE: LF 902; RF 905; LR 860; RR 864
POST-TEST ATTITUDE: LF 830; RF 753; LR 791; RR 741
2-6 930203



TABLE 2 TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXIMUM FLUIDS):

RIGHT FRONT 635 KG RIGHT REAR 668 KG
LEFT FRONT 600 KG LEFT REAR 667 KG
TOTAL FRONT WEIGHT 1235 KG (48.0% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1335 KG (52.0% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2570 KG

CALCULATION OF TEST VEHICIE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*
UDW = UNLOADED DELIVERED WEIGHT (2570 KG)
VCW = VEHICLE CAPACITY WEIGHT (NA KG)
DSC = DESIGNATED SEATING CAPACITY (NA)
RCLW*= VCW - 150 (DSC) = 136 KG

TARGET TEST WEIGHT=UDW + RCLW* + (NO. OF HYBRID III DUMMIES X 76 KG/DUMMY)

TARGET TEST WEIGHT 2570 + 136 + 152

TARGET TEST WEIGHT

2858 KG

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 127 KG OF CARGO WEIGHT:

RIGHT FRONT 649 KG RIGHT REAR 783 KG

LEFT FRONT 674 XG LEFT REAR 743 KG

TOTAL FRONT WEIGHT 1323 KG (46.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1526 KG (53.6% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2849 KG (0.3 KG UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE: 159 KG

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1789 MM REARWARD OF FRONT WHEEL CENTERLINE

*Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the

vehicle's rated cargo and luggage weight from the vehicle's label or 136
KG, whichever is less.
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TABLE 3 POST-IMPACT DATA

TEST NUMBER: 930203 NHTSA NO.: MP0103

TEST DATE: 02/03/93 TEST TIME: 1208

TEST TYPE: Frontal locad cell barrier IMPACT ANGLE: O0°

AMBIENT TEMPERATURE AT IMPACT AREA: 21° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 21° C

IMPACT VELOCITY: PRIMARY = 56.3 KPH SECONDARY = 56.3 KPH

(SPECIFIED RANGE = 55.5 TO 57.1 KPH)

DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 356 MM

EXITING VELOCITY TRAP = 51 MM

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN MILLIMETERS):

OVERALL LENGTH OF TEST VEHICLE: PRE;TEST: L 5419; C 5
POST-TEST: L 483%5; C 4
TOTAL CRUSH: L 584; C
AVERAGE CRUSH: 636

TEST VEHICLE REBOUND FROM FLAT BARRIER
(ALL MEASUREMENTS ARE IN MILLIMETERS):

DISTANCE FROM TEST VEHICLE TO BARRIER: L 450; C 464; R

2-8

595;

850;

745;

530;

R 5418

R 4840

R 578
AVG.

481
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MAKE /MODEL:

NHTSA NO.:

FUEL SYSTEM CAPACITY:
USABLE CAPACITY:

TEST VOLUME RANGE:
ACTUAL TEST VOLUME:
TEST FLUID TYPE:
SPECIFIC GRAVITY:
KINEMATIC VISCOSITY:

TEST FLUID COLOR:

DETAILS OF FUEL SYSTEM:

TABLE 4 FUEL SYSTEM DATA

Chevrolet /Suburban

MPO0103

159.0 LITERS (FROM OWNER'S MANUAL)

161.0 LITERS (FURNISHED BY COTR)

148.1 LITERS TO 151.3 LITERS (92-94% OF USABLE)
149.7 LITERS (WITH ENTIRE FUEL SYSTEM FILLED)
STODDARD SOLVENT

0.764

0.99 CENTISTOKES

PURPLE

The fuel tank was located behind the rear axle.

The fuel filler neck was located on the left side. The fuel lines

ran along the left frame rail to the front.

ELECTRIC FUEL PUMP:

Yes FUEL INJECTION: Yes

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT

OPERATING? No

930203



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

\\
§

’

OW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have 305-millimeter spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA

FOR 56 KPH (35 MPH) FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Chevrolet /Suburban/special purpose veh.

VEHICLE NHTSA NO.:

MODEL YERAR: 1993

VEHICLE SIZE CATEGORY: _Special purpose veh.

VEHICLE WHEELBASE:

MAXIMUM WIDTH:

FRONT OVERHANG:

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW3

CRUSH DEPTH
MEASUREMENTS:

MIDPOINT OF DAMAGE:

LENGTH OF DAMAGED
REGION:

MPO103 ; VIN: 1GNFK16KXPJ324989

; BUILD DATE: i0/82 ; TEST DATE: 02/03/93

; TEST WEIGHT: _2849 KG

3340 MM
2010 MM
910__ MM < L S

€— L/ —>—— | |2 —>

(”-i— R f_\‘j

c2 C3 c4 cs

]

: M\\l__{

Cé

cL = 584 MM \
C2 = __ 685 = MM
- 106 T
ca = 729 MM |
C/L=D
cs = 706 MM
cé = 578 MM
VEHICLE CENTERLINE
D = (LONGITUDINAL)
L = 1706 MM /h
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FIGURE 3

VEHICLE RCCELERGCMETER PLACEMENT

(2> + VERTICAL
[1]2]8]s]

— e e e — e ———— —

Z

=

(®X> + LONGITUDINAL

SIDE VIEW

| S

BOTTOM VIEW
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TABLE 5

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY .
TEST NUMBER 930203 I

POSITIVE NEGATIVE '
DIRECTION DIRECTION
No. LOCATION X# Y Zx MAX G MSEC  MAX & MSEC
1 LEFT REAR SEAT 3845 310 755
CROSSMEMBER
LONGITUDINAL 2.9 180.6 252 70.3
2 RIGHT REAR SEAT 3845 -315 753
CROSSMEMBER
LONGITUDINAL 2.6 1B0O.3 24.6 54.5
2 ENGINE TOP 995 169 945
LONGITUDINAL 21.8 40.6Y 91.3 39 0Y
4 ENGINE BOTTOM 715 70 459
LONGITUDINAL 15.4 59.5 82 9 38."7’.
5 RIGHT BRAKE CALIPER 1540  ~-700 384
LONGITUDINAL 42.2 59.87Y110.8  40. &Y
4 LEFT BRAKE CALIPER 1520 700 386
LONGITUDINAL 56.6 58.8 79.&6 36.6
7 INSTRUMENT PANEL 1145 55 1305
CENTER
LONGITUDINAL 28,2 S57.4 53.8 9.9
2 LEFT REAR SEAT 3845 350 755
CROSSMEMBER REDUNDANT

VERTICAL 2.2 240.3 <8. 3 57. 1

? RIGHT REAR SEAT 3845 ~3%50 793
CROSEMEMBER REDUNDANT

VERTICAL 2.4 180.9 24.7 56.5'

# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN MILLIMETERS. X-AXIS
LOCATIONS ARE MEASURED REARWARD FROM THE FRONT BUMPER.

REFERENCE: X: + FORWARD ACCELERATION
Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL

Y See DATA ACQUISITION EXPLANATIONS
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TABLE 6 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DCOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #192
Upper
steering wheel rim

PASSENGER #142
Chest
Instrument panel

Steering wheel hub

None

Lower
steering wheel rim

None

Instrument panel

Instrument panel

Instrument panel

Instrument panel

LEFT

Difficult,
tools required

RIGHT

bifficult,
tools required

Easy

Easy

SEAT BACK FAILURE

None

SEAT SHIFT

None

NA

NAa

The entire windshield was cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

The right rear tire and axle assembly came

partially out of the axle housing upon impact.

o~

¥

2-14
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TABLE 7 FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1993 /chevrolet/Suburban/spec. purp.
VEH. NHTSA NO.: MPO103 ; TEST DATE: 02/03/93
DRIVER PASSENGER
MAXIMUM ACCELERATIONS (G): DUMMY #192 DUMMY #142
HEAD X-AXIS -146.7 -39.9
HEAD Y-AXIS 12.4 9.8
HEAD Z-AXIS -40.6 -48.8
HEAD RESULTANT 152.2 55.2
CHEST X-AXIS -49.4 -42.8
CHEST Y-AXIS ~-4.4 7.5
CHEST Z-AXIS -18.8 16.8
CHEST RESULTANT~* 42.8 44.0
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:
HIC** 673 468
HIC STARTING TIME (SEC.) .070 .072
HIC ENDING TIME (SEC.) .106 .108
AVG. HEAD RESULTANT ACCEL. DURING
HIC TIME INTERVAL (G) 51.1 44.2
MAXIMUM CHEST DEFLECTIONS (MM):
CHEST X-AXIS 38 38
MAXIMUM CHEST DEFLECTION TIME (SEC) .085% .091
MAXIMUM COMPRESSIVE FEMUR FORCES (N):
LEFT FEMUR 5003 2980
RIGHT FEMUR 4986 4731
MAXIMUM SEAT BELT FORCES (N):
LAP BELT 5317 5655
SHOULDER BELT 7297 7666

NOTE: ALL VALUES LISTED MUST BE OCCUR&&NG DURING PRIMARY IMPACT EVENT.

(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME INTERVAL.)

*0.003 SEC. MINIMUM DURATION.

**THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.

930203"
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TABLE 8 HYBRID IIJI NECK DATA SUMMARY

VEHICLE YR./MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

MAXIMUM VALUES:

NECK

NECK

NECK

NECK

NECK

NECK

X-AXIS

Y-AXIS

Z-AXIS

MOMENT

MOMENT

MOMENT

1993 /Chevrolet/Suburban/spec. purp.

’

MP0103
FORCE (N)
FORCE (N)
FORCE (N)
ABOUT X AXIS (N-M)
ABOUT Y AXIS (N-M)
ABOUT 2 AXIS (N-M)

TEST DATE: 02/03/93

DRIVER PASSENGER
DUMMY #3192 DUMMY #142
-1004 1353

264 -247

2613 210

16 ~10

-76 69

-15 -6

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.

930203




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 abdomen impacted the lower
steering wheel rim. The dummy's chest impacted the steering wheel hub as the
dummy's head rotated slightly downward impacting the upper steering wheel
rim. The driver dummy was restrained by the three-point unibelt. The dummy
rebounded rearward into the seat back. The dummy's head contacted the seat
back. The driver dummy came to rest 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
rotated downward contacting the dummy's chest and the instrument panel. The
right front passenger dummy was restrained by the three-point unibelt. The
dummy rebounded rearward into the seat back leaning slightly to the right as
the dummy's head rotated rearward into the seat back. The right front
passenger dummy came to rest in the right front passenger's sgeat, leaning

slightly to the right, restrained by the three-point unibelt.

2-17 930203
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TABLE 9 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. 3004 3004
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 876 876
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 757 762
SHOULDER_BELT SPOOL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 46 38
AS DETERMINED MECHANICALLY 50 45
AS DETERMINED ELECTRONICALLY 69 52Y
BELT STRETCH LENGTH (MM/M):
AS MEASURED MECHANICALLY 0] 0
AS MEASURED ELECTRONICALLY o] 0
RETRACTOR LOCK-~-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOOL-OFF 64 62

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

Y See DATA ACQUISITION EXPLANATIONS.
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 230203

POSITIVE NEGATIVE
DIRECTION DIRECTION
LOCATION KN MSEC KN MBEC
TOTAL GROUP 1
1.9 2.57 237.0 38.1Y
TOTAL GROUP 2
0.8 182.8 218.6 40.1
TOTAL GROUF 3
0.4 182 3 125.0 37.3
TOTAL GROUP 4
0.2 196.8 174.7 18.6
TOTAL GROUP 5
0.3 277.9 249.8 48.4
TOTAL GROUP &
1.0 196.0 137.7  17.9
TOTAL LOAD CELL FORCE
— —e— 1 890.0 39.4Y

TENSION IS POSITIVE
COMPRESSION IS NEGATIVE

Y See DATA ACGUISITION EXPLANATIONG
T No positive value in time frame of interest.
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OCCUPANT,

SECTION 3.0

CAMERA, & VEHICLE MEASUREMENTS

3-1
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DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS

DRIVER
(SERIAL #192)

PASSENGER
(SERIAL #142)

TABLE 11
DESIGNATION TYPE OF MEASUREMENT
wa° WINDSHIELD ANGLE
SWa° STEERING WHEEL ANGLE
SCA° STEERING COLUMN ANGLE
SA°® SEAT BACK ANGLE
HZ HEAD TO ROOF
HH HEAD TO HEADER
HW HEAD TO WINDSHIELD
HR HEAD TO SIDE HEADER
NR NOSE TO RIM
NA NOSE TO RIM ANGLE
CD CHEST TO DASH
cs STEERING WHEEL TO CHEST
RA RIM TO ABDOMEN
KDL LEFT KNEE TO DASH
KDR RIGHT KNEE TO DASH
KDA OUTBOARD KNEE TO DASH ANGLE
PA° PELVIC ANGLE
TA°® TIBIAL ANGLE
KK KNEE TO KNEE
ST STRIKER TO HEAD
STRIKER TO HEAD ANGLE
SK STRIKER TO KNEE
STRIKER TO KNEE ANGLE
SH STRIKER TO H-POINT
STRIKER TO H-POINT ANGLE
SHY STRIKER TO H-POINT (Y DIR.)
HS HEAD TO SIDE WINDOW
HD H-POINT TO DOOR
AD ARM TO DOOCR

THE SEAT BACK ANGLE

ARE MEASURED RELATIVE TO HORIZONTAL.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

40°
66°
27°
21°
235
475
645
257
352
18¢°
556
294
160
150
1587
24°
25°
50°
300
648
-750
751
~70°
346
5o
240
340
128
131

NA
NA
NA
21°
210
472
606
230
NA
Na
610
NA
NA
151
142
30°
20°
45°
300
665
~720°
754
—4°
353
5o
230
310
127
137

(SA®) Is MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES

930203
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FIGURE 6 SEAT BELT POSITIONING DATA

—>
DUMMY 'S CENTERLINE .
N> D e

!
!

T TR TN

T —

| i

A
l B
MALE BLADE
¥\ —
N
- N
BUCKLE ASSEMBLY (_)E
SR
N
N

INBOARD ANCHORAGE

FLOORPAN _/

'D' RING

SHOQULDER BELT PORTION

L TAP BELT PORTION

3 MILLIMETERS THICK
ALUMINUM PLATE

RETRACTOR

REEL

CUTBOARD ANCHORAGE

PASSENGER

DRIVER
DUMMY DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 336 365
B -~ TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 260 285
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 110 110
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 50 55
LAPBELT TENSION (N) 13 13
SHOULDER BELT TENSION (N) 18 18
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 8

VEHICLE TRRGET LOCATIONS
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/_ 935 //
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~—— CEMTER OF
REAR TARGET

ECE
1415 1180 640 i 2360
{
—] =450

ANN

l_]

|5

-485
2360

_ 1130

645

1160

k'A“1'

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS
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FIGURE 9
PRE-TEST AND POST-TEST MEASUREMENT POINTS

Length of
Engine Block

To Edge Of Door
{(Even Number For
Right Side and
0dd Number for
Left Side)

To Trailing Edge
behind Door
(Right/Left Side)l

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

To Headliner .

)

Ctr.
Strg.
Column ——

X17
To 'A'

Reference

To Bottom Of g; g:ier
N 'a' Post (Right/ ot es
x1s Left Side) p
To Strg. Column To Firewall (Right/Left Side)
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PHOTOGRAPHS
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APPENDIX C

DUMMY CERTIFICATION DATA

930203




PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 192

c-2

930203



TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIONS

ALDERSON 192 2-DEC-%2

TRC i?ECiiEDi B72E ON122 EXT. DIMENSION CaALll
H TEST PARAMETER (DIMEN. )i SPEEIFICATIDN i TEST RESULT;?
{ TEMPERATURE C I 21.1 DEG. ;=T
?RELATIVE HUMIDIT;_— H ) ! 91.0 ; ?
:LDCATIDN FOR C;EST CIRCUMFERENCE (AA)1 429- 434 M; } 432, MM !
{LOCATION FOR WAIST CIRCUMFERENCE (BB;! 226— 231 MM } 229. MM }
{CHEST CIRCUMFERENCE (y) t+ 970-1001 MM H 83. MM H
{WAIST CIRCUMFERENCE {Z) { B36— 846 MM i 848. MM ?
{CHEST DEPT;— (DY ¥ 213~ 22% MM } 218, MM ;
:H—POINT HEIGH; :E) : 84- 89 MM ! 86. MM }
:H—PDINT FROM SEA;;ACK (D) I 135- 140 MM i 137. MM !
:SKULL CAP TO BACKLINE {(H) 1 41—~ 45 MM : 43, ;M i
;TDTAL SITTING ;;IGHT (A | 879——889 MM ! 884. MM _?
{THIGH CLEARANCE ) (F) t 140- 155 MM i 147. MM i
{BUTTDCK KNEE LENg;;—— (K) I 579- &050 MM ! 6027 MM ?
IBUTTBC;—EDPLI;;;L LENGTH (N) ! 452- 478 MM ?— 472. MM !
:PDPLITEAL HEIGHT—_ - (L)-: 429- 4355 MM ! 450. MM !
:KNEE PIVOT HEIGHT —_—:M) i 485~ 500 MM H 493. MM i
\FOOT LENGTH (P | 2;2— ZZ; MM ! 259. M; !
?FDOT BREADT; - (W) | 1~ 107 MM H 102, MM :
;SHDULDER PIVOT EEBﬁ BACKLINE (E) | 84—~ 94 MM -? 1. MM :
i BHOULDER BREAD;H (VY | 422—- 437 MM i 427. MM H
{SHOULDER PIVOT HEIGHT (B | ©50&6— 521 MM ) H 513. MM :
{ELBOW REST HEIGHT (Jy + 191- 211 MM i 206. MM !
| SHOULDER-ELBOW LENGTH (1) | 330:—345 MM ! 340. MM !
:BACK OF ELBOW TO WRIST PIVOT (G)—:-_290‘ 305 MM d 295. MM H
TEST MEETS SPECIFICATIONS

TECHNICIAN ‘

Cc-3 930203



TRANSPORTATION RESEARCH CENTER OF 0OHIO

HEAD' ROQF TEST

HYBRID 111 27=-1aN-92
ThRE 192C11HRT S72E 8N192 HEAD DRRQF CAL 1t
] ! ! !
! TERT FARAMETER i SFECIFICATION I TEST RESULTS !
i | ! }
ITEMPERATURE I 20.6~-22.2 DEG. © | 21,7 BEG. € i
! i ! !
IRELATIVE HUMIDITY | 104 -~ 70% i 41.0 % !
! § ] !
IFPEARK RESULTANT ACCELERATION! 22% ~ 275 G b 289.57 6 |

| ! ] ]
IPEAK LATERAL ACCELERATION | 15 6 MAX | -2.68 6 !

IS8 ACCELERATION CURVE ! ! !
FUNIMODAL®? ! YES | YES }

TEST MEETS ESPECIFICATIONS

TECHNICIAN % _W_“,____ﬁ.u___

Cc-4 930203
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TRANSFORTATION RESEARCH CENTER QF QHIO

NECK FLEXION TEST

HYBRID III 02-DEC-92
& AXIS NECK TRANSDUCER
TRC 192C11NF1 572E SN192 NECK FLEXION CAL1i
! 1 | i
| TEST FARAMETER |  SPECIFICATION | TEST RESULTS !
! 4 i !
I TEMFERATURE | 20,6-22,2 DEG. C | 21,1 DEG. C l
| i l i
IRELATIVE HUMIDITY t 10% - 70% I 51.0 % |
! | 1 l
I IMFACT VELOCITY | &.89 - 7.13 M/SEC | 7,03 M/SEC !
! ] 10 W8 | 22,50 - 27,50 G | 22,59 G !
b OFENDULUN e s o o o e e ot e e e
! | 20 H8 | 17,60 - 22,60 G | 21,30 G !
I OOECELERATION e oo or oot o o e oo et e e e e et ot ot ot ot e e
: | 30 S | 12,50 - 18.50 G |  17.96 G |
[ | | I
IMAX FENDULUM G AROVE 30 M | 29 G MAX I 17.91 G :
IRECELERATIOQN-TIME CURVE ! ! i
IDECAY TIME TO 5 G ! 34 - 42 MS I 37.75 MS !
| D FLANE | MAX 1 &4 - 78 LEG, | &7.96 DEG. [
; _________________________________________________________
I ROTATION | TIME | 57 - &4 MS | 58,25 Ms !
| MOMENT AROUT I MaX 1 BB.2 - 108.5 NM | 93,21 NH l
| QCCIFITAL e o o e o e e
I CONDYLE | TIME | 47 - 58 MS I 49,75 MS !
IROTATION ANGLE-TIME CURVE | | I
IDECAY TIME TQ ZERD ! 113 - 128 8 | 114.50 NS !
[FOSITIVE MOMENT-TIME CURVE ! i ;
IDECAY TIME TO ZERO ! 97 - 107 ¥S | 101,25 MS [
TEST MEETS SFECIFICATIONS
TECHNTCTAN  _ oo

c-9 930203
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+

TRAMSFORTATION RESEARCH CENTER QF QHIO

NECK EXTENSIOMN TEST

HYBRID IY1 02-DEC-92
6 AXIS NECK TRANSDUCER

TRC 192C11NEL S72E SM192 NECK EXT. CAL11

| i ! j
I TEST FARAMETER | SFECIFICATION [ TEST RESULTS |
i ! ! I
I TEMFERATUR | 20.4-22,2 DEG. C | 21,1 DEG, C l
! ! | |
IRELATIVE HUMIDITY | 10% ~ 70% I S51.0 % !
! l r |
[ IMPACT VELOCITY | 5.95 - 4,19 M/SEC | 6,05 H/SEC !
[ | 10 ¥S | 17,20 - 06 | 18,39 G !
IORPENDULUN s e e e oo e e e e e e e e
! | 20 ¥S 1 14,00 - 19.00 6 1 17,58 G !
I ODECELERATION o e oo o o oo e o o oo e et e e e e ot et o e
| I 306 HS 1 11,00 - 16,00 G 1  14.94 G |
| i ! i
IMAX FENDULUM G ABOVE 30 MS | 22 6 MAX I 14.91 6 t
IRECELERATION-TINE CURVE I ! |
IRECAY TIHE TQ S G ; I8 - 44 MS | 39.13 M8 !
I I FLANE | MAX 1 81 - 104 DEG. | ?3.25 DEG. !
[ ____________________________________________________
| ROTATION | TIME 1 72 - 82 NS I 7&.13 MS i
| MOMENT AROUY | MIN  [=80.0/-52,9 NM I ~57.79 NM !
I QOCIFITAL s oo e o o e e e e e e e e e
| CONDYLE | TIME | 65 - 79 MS | 70,25 NS |
IROTATION ANGLE-TIHE CURVE | | r
IDECAY TIME TO ZERQ : 147 - 174 NS | 158,38 HS |
INEGATIVE MOMENT-TIME CURVE | ! |
IDECAY TIME TO ZERO x 120 -~ 148 MS 1 136,63 MS i

TEST MEETS SPECIFICATIONS

TECHNICIAN LA @2, quéééiéﬁléﬁi ________

Cc-17 930203
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TRANSPORTATION REQEARCH CENTER OF QHIOQ
THORAX IMPACT TEST

HYBRID IIX 2B-JAN-93

TRC 122C11TH2 a7

+J
il
%3]
P
—
3
3
X
*

mn
—t
X
|
o
>
»
%)
g
-
~
fors

! {
! I HIGH BPEED TEST ! ]
! !
i {

TEST PARAMETER ! SPECIFICATION !  TEST RESULTS
i ! f |
JTEMFERATURE i 20.6-22.2 DEG. € | 21,1 DEG. C i
{ ! i i
IRELATIVE HUMIDITY H 10% - 70% ! 41.0 % !
! ! f |
JPENDULUM VELOCITY f 6,39 - 6.83 HM/SEC | 4.43 M/BEC }
! { ! $
IMAXINMUM DEFLECTION b 63,3 - 72.6 MM i 72.4 MM !
i ! ! 1
IMAXINUM RESISTIVE FORCE [ 5159 - 894 N { 5411, N |
| i ! i
FINTERNAL HYSTERESIS i &9% - @5% ! 71.8% !

TEST MEETS SFECIFICATIONS

TECHNICIAN"%-_./Z'&{% ________

C-25 930203
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TRANSFORTATION RESEARCH CENTER OF QHIQ

KNEE IMFACT TEST

HYRRID YTIX 02~-DEC-92
RIGHT KNEE
TRC 192C11IRKL 972E BN192 RIGHT KNEE CaL 11
| ! i ]
! TEST FARAMETER I SFECIFICATION I  TEST RESULTS !
i i ! !
I TEMFERATURE I 20,4-22,2 RBEG., € | 21,1 IEG. € |
i i ! |
IRELATIVE HUMILDITY ! 104 - 704 | 21.0 % |
| i f f
FRFRORBE VELOCITY I 2,07 - 2,13 M/SEC | 2.11 M/SEC !
] ! I !
|FEAK KNEE IMPACT FOQRCE I 4714-3783 N I S664.1 N |
{FROBE WEIGHT I 3.0 KG ! !

TEST MEETS SPECIFICATIONS
TEC!-!NICIAN-é}é_ -;-Mﬁi ______

Cc-30 930203
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEST

HYRRID III 02-DEC-92
LEFT KNEE
TRC 192C11LK1 S72E 8N192 LEFT KNEE CaAL 11
I I ] |
| TEST FARAMETER I SPECIFICATION ! TEST RESULTS !
! ! ! |
ITEMPERATURE b 20.,46-22.,2 BEG. C | 21.1 DEG, € i
{ } ! !
IRELATIVE HUMIDITY ! iz - 70Z ] 1.0 Z ]
i ] ] ]
IPROBE VELOCITY i 2,07 - 2.13 HKW/SEC | 2,09 M/SEC |
! | | }
IFEAK KNEE IMFACT FORCE I 4714-53783 N I 3748.9 N !
IFRORE WEIGHT I 5.0 K6 1 |

TEST MEETS SFECIFICATIONS
TEC.HNICIAN_%_ ,M@ ________

C-33 930203
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 142
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TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIONS
HUMANCID 142

2-DEC-92

TRC 142C13ED] S72E BN142 EXT. DIMENSION CAL13
i TEST PARAMETER T (DIMEN. ) ! SPEC;;ICATIDN ! TEST RESULTG!
{ TEMPERATURE ) } i 21.1 DEG. C |
{RELATIVE HUMIDITY ) ) ﬁ——- H 51.0 % !
ILOCATION FOR CHEST CIRCUMFERENCE (AA) T 429- 434 MM H 432. MM T
{LOCATION FDR NAIST CIRCUMFERENCE (BB)T 2246 231 MM } 229. MM -:
{CHEST CIRCUMFERENCE (Y ¥ 970-1001 MM ! 283. HM i
IWAIST CIRCUMFERENCE {Z} 1 836——;;;-HH— ! 8446, MM '
TCHEST DEPTH (6; 1 213~ 229 MM —; 2187 MM :
'H—PDINT HEIGHT T (¢) 1| 84- 89 MM i ~—;;. MM !
:H—PDINT FROM SEATBACK (D) I 135- 1;5 MM 1 137, MM H
1SKULL CAP TO BACKLINE (H) | 41— 46 MM ! 43. MM H
iTOTAL SITTING HEIGHT (A) | _879— 889 MM } ;86. MM {
;THIGH CLEAR;;CE ) ) (F) | 240- 155 MM H 145, MM H
{BUTTOCK KNEE EéNGTH - (K} | ©DB79- &05 MM i 597. MM :
'BUTTDCK POPLITEAL LE;;;H—— (N) I 452- 478 MM i 475. MM :
'POPLITEAL HEIGHT 1S90 I 429—_;;;_H;—_—: 452. MM :
:KNEE PIVDT HEIGHT (M) i 485~ 500 MM } 430. MM —?
{FOOT LENGTH - (P) H ;52— 267 MM i 257. HH H
{FOOT BREADTH ——————— (W) | _;1— I57 MM ——: Q7. MM i
?SHOULDER PIVDT FROM BACKLINE (E) | 84- %4 MM H 84. MM H
TSHDGLDER BREADTH (V) | 422- 437 MM i 427. HH :
{ SBHOUL DER PIVOT HEIGHT (B) 1 55;— 521 MM __! 511, MM H
ELBOW REST HEIGHT (J)_? 19— 211 MM :___;I;T-;H———:
| SHOULDER~ELBOW LENGTH {I) | 330~ 345 MM H 345. ;M H
{BACK OF ELBOW TO WRIST PIVD; (&) | 290- 305 MM ! 292. MM —?
TEST MEETS SPECIFICATIONS

TECHNICIAN %ILW

Cc-37 930203




TRANSPORTATION RESEARCH CENTER OF QHIO
HESD DEQF TEST

HYBRID IXX D e

TRC VAZ0LAHDZ S72E GN14Z HEAD DROP CAL 12

8 S s e 0 4D e e e Hee (s reah b (S Mo e GO me e tee e fe I e W Gt S B S L bet et R Bt S et Hm e G Lo W S e e md e Lt WM G B8 e N e o e el Ams m e shee s s aman o oo

I TEMPERATURE I 2¢,6-22.2 DEG, © | 21.+.7 LEG. C i

! ! ! !
IRELATIVE HUMIRITY ! 104 ~ 70X ! 42.0 % !

! I | !
IFEAK RESULTANT ADTELERATIONI 225 - 275 @ I 249.44 @ i

! ! i ]
IFEAR LATERAL ACCELERATION | 1B 5 MAX § £044 6 !

S0 e e G G0 i ae G e s e Sep et M R WA Bl MG N S S i S 1w A m e S e e i e b M ma M fim sm e e ot et e B Ghee s e e e S ok e e et e o o —

! ! ! |
1IC ACCELERATION CURVE ! ! |
FUNIMODIAL T | TES i YER !

TEST MEETS SFECLEICATIUNS

TEDHMNICIAN . Lt

Cc-38 930203
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Al N N

TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

HYRRID IIX 02-DEC-92
& AXIS NECK TRANSDUCER
TRC 142C13NF1 S72E SN142 NECK FLEXION CAL13
[ | i [
I TEST FARAMETER | SFECIFICATION I TEST RESULTS :
! ! ; |
I TEMFERATURE | 20,6-22.2 DEG, C | 21.1 DEG. C 1
; | [ |
IRELATIVE HUMIDITY 1 10% - 70% I 51.0 % [
; x : |
IIMFACT VELOCITY | 6,89 - 7.13 M/SEC | 7.03 M/SEC j
| | 106 M5 | 22,50 - 27,50 G | 23,23 G l
| PENDULUH e e e
: | 20 MS | 17,40 - 22,60 6 1 21,26 & |
I DECELERATION oo o oo oo o e e e e e e e
| I 30 MS | 12,50 - 18,50 6 1 16,61 G !
i i | |
IMAX FENDULUN G ABOVE 30 HS | 29 6 MAX I 16.55 G |
IDECELERATION-TIME CURVE 1 | [
IDECAY TIME TO S 6 I 34 - 42 HS | 37.75 HS [
| I FLANE | MAX 1 44 ~ 78 LEG, | 74,83 DEG. i
' __________________________________________________
| ROTATION | TIME | 57 - 64 MS | 59.13 HS |
| MOMENT AEOUT | MAX 1 88,2 - 108.5 NN 1 93,13 NM !
| QCCIFITAL s e s o o o e e e e e e e e
| CONDYLE I TIKE | 47 - S8 MS I 50.88 MS |
[ROTATION ANGLE-TIME CURVE | ! |
IDECAY TIME TO ZERO x 113 - 128 MS | 115,88 MS !
IFOSITIVE MOMENT~TIME CURVE | | i

fRECAY TIME TO ZERO ] 27 - 107 MS I 106,29 MS i

B g S ke T ke e R T T R e e e e

C-43 930203
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TRANSFORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

HYRRID ITI 02-DEC-92
4 AXIS NECK TRANSDUCER

TRC 142C13NET 572E SN142 NECK EXT. CAL13

f | | |
! TEST FARAMETER I SFECIFICATION I TEST RESULTS !
| ! [ !
| TEMFERATURE | 20,4-22,2 DEG, C | 21,1 DEG, © |
! i i t
IRELATIVE HUMIDITY j 10% - 70% I 51,0 % !
| | | |
FIMPACT VELOCITY I 5,95 ~ 6,19 M/SEC | 6,05 M/SEC i
| i 10 MS 1 17,20 - 21,20 6 | 19,15 6 |
I FENDULUM e e e e e e e e e e e e e e e e e e
I | 20 MS | 14,00 - 19,00 6 | 16,94 B !
| DECELERATEION oo e o e e ot e e e et o e e st e
! I 30 MS 1 11.006 - 16,00 G | 13,42 G |
| | ! |
[MAX FENDULUM G AEOVE 30 MS | 22 B MAX I 12,37 6 [
IDECELERATION-TIME CURVE I | I
IRECAY TIME TQ 5 6 | 28 - 45 MS I 40,50 NS I
I I FLANE | MAX 1 81 - 104 DREG. | 98.87 LEG. |
‘ __________________________________________________
| ROTATION I TIME | 72 - 82 HS I 74.38 MS I
| MOMENT ABOUT I MIN  1~80,0/-52,9 NM I ~70,95 NM |
| QCCIFPITAL s e oo o oo e e e e e e e
| CONDYLE I TIME | 65 - 79 MS I 71,13 M8 [
IROTATION ANGLE-TIME CURVE | | |
IDECAY TIME TO ZERD ! 147 - 174 MS | 154,88 NS l
INEGATIVE MOMENT-TIME CURVE | ! i
IDECAY TIME TO ZERO | 120 - 148 MS | 139.63 MS i

C-51 930203
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TRANSFORTATION RESEARCH CENTER OF OHIO
THORAX IMFPACT TEST

HYRRID III 28~ JAN-93

TRC 142C13TH2 I72E BNL142 H.E.THORAX CALL3

! ! HIGH SPEED TEST i

| TEST FARAMETER ! SFECIFICATIONM i TEST RESULTS

| ! ! !
I TEMFERATURE  20.,4-22,2 DEG, C | 21.1 LEG., € !
! ! ! !
IRELATIVE HUMIDITY ! 104 ~ 70% | 42.0 % ]
! t ! f
FFENDULUM VELOCITY P &.39 - 6.83 M/SEC | &+,83 M/SEC !
| ! f |
IMAXIMUM DEFLECTION I 63,8 ~-72,6 MK ! 71.0 MM !
] ] | |
IMAXINMUN RESISTIVE FORCE I 93199 - 08924 N I 5423. N }
I | | |
JINTERNAL HYSTERESIS | &9% - Q4% ! 70.9% |

TEST MEETS SFECIFICATIONS

TECHNICIAN-%LM _________
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TRANSPORTATION RESEARCH CENTER QOF QHIO

RNEE IMFACT TEST

HYBRID III 02-NEC-92
RIGHT KNEE
TRC 142C13RK1Y S72E SN142 RIGHT RNEE CoaL 13
! i t |
! TEST FARAMETER | SPECIFICATION I TEST RESULTS !
! ] | !
ITEMFERATURE 1 20,6-22.2 DEG. € | 21,1 DEG. C i
! i } |
IRELATIVE HUMIDITY | 10% - 70% i 51.0 % i
| ] 1 i
IFRORE VELOQCITY I 2.07 - 2,13 M/SEC | 2,10 M/SEC !
} ! ! !
|FEAK KNEE IMFACT FORCE I 4714-3783 N I S4611.4 N !
IPROBE WEIGHT I 5.8 KG ! |

TR s e e o R S e e e e e T e v T e S he @R e NE M e SR G0 e e e S M e e e s . . e B e e s R s . . S oW BB M P P e 0P 4 ee Sn e e

TEST MEETS SF‘ECZ~ ICATIONS
TECHNICIAN. 7L LJéZiZéﬂéfZ;Zi ________
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TRANSPORTATION RESEARCH CENTER OF OHIO

RNEE IHFACT TEST

HYRRID III 02~DEC-92
LEFT KNEE
TRC 142C13LK1 G72E SN142 LEFT KNEE TAL 13
| ] ! !
! TEST FPARAMETER | SPECIFICATION | TEST RESULTS }
{ ! i !
I TEMFERATURE f 20.,6-22.2 DEG. € | 21,1 REG. C {
! | ! ]
JRELATIVE HUMIDITY ! 104 - 70% ! 51,0 % J
} } ] 1
{FRORE VELOCITY I 2,07 - 2,13 H/8EC | 2.09 M/SEC !
! i ! i
JPEAK KNEE IMPACT FORCE ! 4714-3783 N 1 5379.8 N !
IFRORE WEIGHT f 3.0 K6 ! i

e G wae o S ew be T Get s feae . e e e SR e S S . 8 Gl e = e = S R e . e o - e o e S S G = i G i e . = = e e e e i e e . e T e o = Sem o

TEST MEETS SFECIFICATIONS

TECHNICIAN_%‘./WZ; _________
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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ACCELEROMETERS :

POTENTIOMETERS:

LoAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

+X:
+Y:

+23

FORWARD

LEFTWARD

UPWARD

+CHEST LONGITUDINAL DEFLECTION: OUTWARD

+CHEST LATERAL DEFLECTION: LEFTWARD
+SEAT BELT DISFLACEMENT: QUTWARD
+SEAT BELT EXTENSION: ELONGATION

+KNEE SLIDER DISPLACEMENT:

AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
+Y MOMENT: CHIN ROTATING TOWARD CHEST

+2Z MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER
+X FORCE: TENSION

+Y FORCE: TENSION

+Z FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD

DISTANCE BETWEEN FEMUR

930203



’

i B s T T

[

FREQUENCY RESPONSE CLASSES

SAE J211 OCT88

TYPICAL TEST MEASUREMENTS

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
Steering Column Loads

Headform Accelerations

D-6

CHANNEL CLASS

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000
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ECN 2717
8-9-87

-

T

CHART NO. M699123
C311~D-HF

i

~Z,

IBE=)
T

O

O

L

HYGROTHERMOGRAPH
1 DAY

P.0. BOX 41039
SACRAMENTO, CA 95841
PHONE: (916) 923-0055

Weatheryeasure
WEATHERIronics

1

Division of ETRICS, Inc.

DATE OFF _______

DATE ON

STATION
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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL
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Seats & Safety Belts

Section

Here you'll find information about the seats in your vehicle and how to use
your safety belts properly. You can also leam about some things you should
not do with safety belts.

Seats and Seat CONMrOlS ........oerrrvreerinerersienniseriersienneasssessaies s srassssssasesnnsresssssens 1-2
FIONE SEALS ...veciueecrmsetimsmenirioneniserresmsssiessrassessessasessssssssssssssasssssssssasssssssnnes 12
Head ReSHAINES .....cuveuerereereensisiessiieess s st ens st sas e e 1-5

Safety Belts: They're FOIr BVEIYONE .........covieerirsmsierennsisermsiesiorsesssessssesassenes 1-13
Why Safety Belts WOrK......c..ceuieereerrienritseiees s cssee s s s 1-15
Questions Many People Ask About Safety BeltS..........coeeeveeemerriervrienrenenee 1-18

How To Wear Safety Belts Propery ........comvrvemmvvreevinnsivnsiervesnsesesninesconnnee 1-20

AGUIES vttt et a s bt et e eenteeeasseeetsr s s 1-20
DIVEE POSIHION. ... vteearerirererereenirereeirsriesersosseserosssossessssssssnes seresssesessssssssaesesessss 1-20
Lap-Shoulder Belt............

Safety Belt Use During Pregnancy ..........cooecorvrveeisiesecnrosresereiesseseeennee 1-26
Passenger POSIIONS .......ouuceievericireeenrcrmecmnscaserseesserisemssenscesmamssssssessssssesses 1°87
CRIIEN c..oove et resessisssson st s sssssssstssss s st e se e saseens 1-34
Smaller Children and Babies............c.covewvverreormsrerssevrsnressnesresnsoesnnns 1-34
Child RESIAINMS ....ccuvvivevtrsee e creasiessseeserssss s eissstssessssssrasssassssesassssssssansssssssons 1-368
Larger ChilAren ... s e e e 1-44
Safety Belt EXIENAEN ..ottt st ena st e 1-46
Checking Your Restraint SYSteMS.....c...cevuurevereresmemsrmrreessmsiensssssssinsnesassvonss 1-47
Replacing Safety Beits After @ Crash........cccceremeienieenninineevecs s 1-47

1-1
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