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SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 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 the Transportaticn
Research Center of Ohio (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 wvehicle, a 1991 Nissan Sentra 4-door sedan, NHTSA No.

MH5200, at an impact speed in excess of the current 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 wvehicle was instrumented with seven (?7) accelerometers to
measure longitudinal axis accelerations and two (2) accelerometers to
measure vertical 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 shouilder 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 34.5 to 35.5 mph.

The test vehicle contained two (2) Part 572 B 50th percentile adult
male anthropomorphic test devices (dummies). The dummies were positioned in
the front outboard designated seating positions according to the dunmy
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.

The sixty-nine (69) data channels were multiplexed and recorded on two
(2) 14-track tape drives. The data was digitally sampled at 8000 samples
per second and processed per section IP11 of the Laboratory Indicant Test

procedure.

The crash event was recorded by one (1) real-time panning motion
picture camera and fourteen (14) high-speed motion picture cameras. The
pre- and post-test conditions were recorded by one (1) real-time motion

picture camera.
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The wvehicle, occupant, and load cell barrier data are presented 1in
Section 2.0. The vehicle, occupant, and camera 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 December

11, 1990.

The test vehicle, a 1991 Nissan Sentra 4-door sedan, NHTSA No. MM5200,
was equipped with a 1.6 liter transverse engine, automatic transmission,
power steering, and power brakes. The wvehicle's test weight was 2831
pounds. The vehicle's impact speed was 35.2 mph. The vehicle sustained

26.9 inches of static crush during the impact.

The driver's head injury criteria (HIC) was S583. The driver's maximum
chest resultant acceleration over three (3) milliseconds was 45.6 g. The
driver's maximum left and right femur forces were 1117 pounds and 1210

pounds, respectively. (See DATA ACQUISITION EXPLANATIONS.)

The passenger's HIC was 681. The passenger's maximum chest resultant
acceleration over three (3) milliseconds was 45.3 gq. The passenger's
maximum left femur force was 475 pounds. The passenger's right femur force

was lost. (See DATA ACQUISITION EXPLANATIONS.)

No fluid spilled from the vehicle's fuel system following the impact.
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DATA ACQUISITION EXPLANATIONS

The driver's left femur force, LFMF1, data was lost from 43 to 49, 52,
to 60, and 66 to 7?7 milliseconds.

The right front passenger's right femur force, RFMF2, data was lost due
to a femur load cell cable connector pin to the onboard data acquisition box

losing continuity at 9 milliseconds. The cable connector was repaired

following this impact test.

The left brake caliper X-axis accelerometer, BCLXGl, data was lost at

45 milliseconds due to the vehicle's crush cutting the accelerometer's cable.
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TABLE 1 _CRASH TEST SUMMARY

NHTSA NO.: HMM5200 TEST TYPE: Frontal Load Cell Barrier
TEST DATE: 12/11/90 TEST TIME: 1635 AMBIENT TEMP. (°F): 7?72
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1991/Nissan/Sentra/4-door sedan
VEHICLE TEST WEIGHT (LBS): 2831
IMPACT ANGLE (DEG)*: 0
IMPACT VELOCITY (MPH)**. FRIMARY = 35.2 SECONDARY = 35.1
MAXIMUM STATIC CRUSH (IN): 26.9
AVERAGE REBOUND (IN): 24.9
DUMMIES: Briver #8126 Passenger #?713
TYPE: Part 572 B Part 572 B
LOCATION: Left front Right front
RESTRAINT: 2-point passive belt 2-point passive belt
manual lap belt manual lap belt
-.NUMBER OF DATA CHANNELS: 69
NUMBER OF CAMERAS: HIGH-SPEED 14 REAL-TIME 2
*With respect to tow track centerline.
¥*Speed trap measurement (& .05 mph accuracy)
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Nissan Motor Co., Ltd.

MAKE/MODEL: Nissan/Sentra VIN: 1N4EB31B2MC710724
BODY STYLE: 4-door sedan MODEL YEAR: 1991
NHTSA NO.: HMM5200 COLOR: Red

ENGINE DATA: TYPE: Transverse CYLINDERS: 4 DISPLACEMENT: 1.6 liter

TRANSMISSION DATA: _3 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, 4WD

DATE VEHICLE RECEIVED: 11/05/90 ODOMETER READING: 197.0

DEALER'S NAME AND ADDRESS: Dutro Ford L/M Nissan, Inc.
132 §. Fifth St.
Zanesville, OH 43701

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No

RADIO No ANTI-SKID BRAKE Yes

CLOCK No REAR WINDOW DEFROSTER Yes
OTHER None

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? 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: Nissan Motor Co., Ltd.
DATE OF MANUFACTURE: 09/90 VIN: 1N4EB31B2MC?710724
GVWR: 3318 LBS

GAWR: FRONT: 1918 LBS., REAR: 1653 LBS.

2-5 901211




TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Michelin XGT 4 P175/70R13

TIRE PRESSURE WITH KWAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
REAR: 35 PSI

SPARE TIRE (MFR., LINE, SIZE): General, Serva-spare, T115/70R14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manual adjustable
MAXIMUM WIDTH: 65.9 INCHES

WHEELBASE: 95.6 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the left B-pillar,.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P1?5/70R13

RECOMMENDED COLD TIRE PRESSURE: FRONT: 32 PSI; REAR: 29 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _S TOTAL
VEHICLE CAPACITY WEIGHT: 825 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 25.4; RF 25.5; LR 25.0; RR 25

PRE-TEST ATTITUDE: LF 25.1; RF 25.2; LR 23.4; RR 23.

POST-TEST ATTITUDE: LF 25.6; RF 27.0; LR 23.0; RR 23.
2-6
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 746 LBS. RIGHT REAR 453 LBS.
LEFT FRONT 761 LBS. LEFT REAR 460 LBS.
TOTAL FRONT WEIGHT 1507 LBS. (62.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 913 LBS. (37.7% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2420 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW

"

RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (2420 LBS) s

VCW = VEHICLE CAPACITY WEIGHT (825 LBS)

DSC = DESIGNATED SEATING CAPACITY (5)

RCLW*= VCW - 150 (DSC) = 825 - 150(5) = 75

TARGET TEST WEIGHT

UDW + RCLW* + (NO. OF HYBRID II DUMMIES X 164 LBS/DUMHY)

TARGET TEST WEIGHT

2420 + 75 + 328

TARGET TEST WEIGHT 2823 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 83 LBS. OF CARGO WEIGHT:

RIGHT FRONT 791 LBS. RIGHT REAR 589 LBS.

LEFT FRONT 829 LBS. LEFT REAR 622 LBS.

TOTAL FRONT WEIGHT 1620 LBS. (57.2% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1211 LBS. (42.8% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2831 LBS. (0.3% OVER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 0 LBS.

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Rear seat belts, bumper,
tail lights, side door glass, rear door trim, onboard cameras, trunk 1lid,
muffler, camera battery, 2 onboard lights.

CG = 40.9 INCHES 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 300
pounds, whichever is less.
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TABLE 3 _POST-~IMPACT DATA

TEST NUMBER: 901211 NHTSA NO.: MM5200
TEST DATE: 12/11/90 TEST TIME: 1635
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: 72° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 70° F

IMPACT VELOCITY: ©PRIMARY = 35.2 MPH SECONDARY = 35.1 MPH

(SPECIFIED RANGE = 34.5 TO 35.5 MPH)

DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 26.0 IN.

EXITING VELOCITY TRAP = 2.0 IN.

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

OVERALL LENGTH OF TEST VERICLE: PRE-TEST: L 166.8; C 170.4;
POST-TEST: L 142.0; C 143.9;
TOTAL CRUSH: L 24.8; ¢C 26.5;

AVERAGE CRUSH: 26.0

R 166.8
R 140.2
R 26.6

TEST VEHICLE REBOUND FROM FLAT BARRTER (ALL MEASUREMENTS ARE IN INCHES):

DISTANCE FROM TEST VEHICLE TO BARRIER: L 25.2; C 23.2; R 26.2; AVG. 24.9

2-8
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TABLE 4 FUEL SYSTEM DATA

MAKE/MODEL: Nissan/Sentra NHTSA NO.: MM5200

FUEL SYSTEM CAPACITY: 13.2 GALLONS (FROM OWNER'S MANUAL)

USABLE CAPACITY: 13.2 GALLONS (FURNISHED BY COTR)

TEST VOLUME RANGE: 12.1 GALLONS TO 12.4 GALLONS (92-94X% OF USABLE)
ACTUAL TEST VOLUME: 12.3 GALLONS (WITH ENTIRE FUEL SYSTEM FILLED)
TEST FLUID TYPE: STODDARD SOLVENT

SPECIFIC GRAVITY: 0.764

KINEMATIC VISCOSITY: 0.99 CENTISTOKES

TEST FLUID COLOR: PURPLE

DETAILS OF FUEL SYSTEM:__The fuel tank is located in front of 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.

ELECTRIC FUEL PUMP: Yes FUEL INJECTION: Yes

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? No

2-9 901211




FIGURE 1 TMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

N——
§

e

TOW TRACK
THREE PHOTO
INTERRUPTION VANES

The final vane clears emitter/receiver two inches before impact.

The vanes have one foot spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Nissan/Sentra/4-door sedan

VEHICLE NHTSA NO.: MM5200 : VIN: 1N4EB31B2MC?710724

MODEL YEAR: 1991 ; BUILD DATE: 039/990 ; TEST DATE: 12/11/90

VEHICLE SIZE CATEGORY: Subcompact ; TEST WEIGHT: 2831 LBS.

VEHICLE WHEELBASE: 95.56 INCHES

MAXIMUM WIDTH: 65.9 INCHES

]
Y

FRONT OVERHANG: 34.5 INCHES x
€— L2 ——pr——— (2 —F

) ,/cf CTI!_ Ct cf\j

Y__..——LJ-—-—Y\_L\'
\

Q

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW3

CRUSH DEPTH

MEASUREMENTS : c1 = 24.8 INCHES
c2 = 25.5 INCHES {}
c3 = 26.6 INCHES
C4 = 26.9 INCHES IC,H,
cs = 26.8 INCHES
C6 = 26.6 INCHES

VEHICLE CENTERLINE l

MIDPOINT OF DAMAGE: D = (LONGITUDINAL)
LENGTH OF DAMAGED
REGION: L = 52.0 INCHES
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FIGURE 3

VEHICLE ACCELEROMETER
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TABLE 5
VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 201211

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y Z# MAX G MBEC MAX G MSEC
1 LEFT REAR SEAT 103. 0 12. 4 13. 1
CROBSMEMBER
LONGITUDINAL 2.8 114.3 40. 2 42. 4
2 RIGHT REAR SEAT 103.0 -19.4 13. 0
CROSSMEMBER
LONGITUDINAL 3.7 113. 4 37.%9 41. 4
3 ENGINE TOP 23.0 -1.0 29.5
LONGITUDINAL i22.7 43.4 1B2.5 31. 1
4 ENGINE BOTTOM 24. 4 10.8 5.8
LONGITUDINAL 86.9 41.4 169.4 34. 4
9 RIGHT BRAKE CALIPER 29.4 -24.9 11. 5
LONGITUDINAL 92.3 65.5 139.9 47. 3
6 LEFT BRAKE CALIPER 29.0 24. 9 11.2
LONGITUDINAL —— ———Y == ———Y
7 INSTRUMENT PANEL 54. 9 2.4 35. 8
CENTER
LONGITUDINAL 45. 1 84.8 86.7 74. 5
8 REAR SEAT CROSSMEMBER 103. 6 -0.95 14. 2
CENTER
VERTICAL 10. 6 29. 3 13. 1 45. 2
? VEHICLE REAR CENTER 161. 4 0.0 15. 2
VERTICAL 22. 6 52, 4 18. 4 31.3

# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES. 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

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

DRIVER #8126

Chest

Steering wheel rim

PASSENGER #713

Chest

None

None

Instrument panel

None

Instrument panel

Instrument panel

LEFT

Easy

Instrument panel

Easy

RIGHT

Easy

FRONT

REAR

GLAZING DAMAGE:

SEAT BACK FAILURE

None

Easy

NA

SEAT SHIFT
Passenger's seat shifted
one notch rearward

NA

The entire windshield was cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None

901211
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TABLE ? FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: 1991/Nissan/Sentra/4-door sedan

VEH. NHTSA NO.: MMS5200 ; TEST DATE: 12/11/90
DRIVER PASSENGER

MAXTMUM ACCELERATIONS (G): DUMMY & DUMMY #

HEAD X-AXIS -25.1 -3z2.1

HEAD Y-AXIS 17.0 -19.5

HEAD Z-AXIS -58.1 -58.8

HEAD RESULTANT 59.6 61.0

CHEST X-AXIS -48.8 -48.0

CHEST Y-AXIS 9.0 -16.0

CHEST Z-AXIS 8.5 22.1

CHEST RESULTANT* 45.6 45.3

CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:

HIC** 583 681

HIC STARTING TIME (SEC.) 62.2 60.5

HIC ENDING TIME (SEC.) 98.2 96.5

AVG. HEAD RESULTANT ACCEL. DURING

HIC TIME INTERVAL (G) 48.2 51.3
MAXIMUM CHEST DEFLECTIONS (IN):

CHEST X-AXIS NA NAa

MAXIMUM CHEST DEFLECTION TIME (SEC.) NA NA
MAXIMUM FEMUR FORCES (LBS):

LEFT FEMUR 1117Y 475

RIGHT FEMUR 1210 ---- Y
MAXIMUM SEAT BELT FORCES (LBS):

LAP BELT 792 1234

SHOULDER BELT 2206 2093

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.
(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIHME INTERVAL.)

*0.003 SEC. MINIMUM DURATION.
**THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.
YSee DATA ACQUISITION EXPLANATIONS
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DUMMY KINEMATIC SUMMARY

DRIVER DUMMY

Upon impact, the driver dummy translated forward onm the seat, impacting
both knees into the instrument panel. The dummy's head rotated forward,
contacting the dummy's chest. The dummy's chest impacted the steering wheel
rim. The dummy's torso rotated clockwise as it was restrained by the
two-point passive belt and manual lap bhelt. The dummy's head rotated
rearward as the dummy rebounded into the right portion of the seat back.
The dummy came to rest seated in the driver's seat, leaning to the right,

restrained by the two-point passive belt and manual lap belt.

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 forward, contacting the dummy's chest. The dummy’s torso was
restrained by the two-point passive belt and manual lap belt. The dumny'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 two-point passive belt and manual lap belt.

2-16 901211



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. 46.7 46.9
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 36.0 36.2
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 30.5 31.5
SHOULDER BELT SPOOL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS NA* NA*
AS DETERMINED MECHANICALLY 3.5 3.9
AS DETERMINED ELECTRONICALLY 3.8 4.1
BELT STRETCH LENGTH (IN/FT):
AS MEASURED MECHANICALLY .14 .12
AS MEASURED ELECTRONICALLY .38 .35
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER NA* NA*

BELT SPOOL-OFF

ALL MEASUREMENTS ARE IN INCHES UNLESS OTHERWISE NOTED.

*The onboard cameras were not installed to reduce the vehicle's test weight

to the target test weight.
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TABLE 9

LOAD CELL RARRIER DATA SUMMARY

TEST NUMBER 201211

POSITIVE NEGATIVE
DIRECTIGN DIRECTION
LOCATION LEBS MSBEC LBE M&EC
TOTAL GREOUP 1
2764 =271. 4 16556 2.8
TOTAL GROUP 2
273 1485 54644 33.95
TOTAL GROUP 3
220 834. 0 21369 50. 3
TOTAL GROUP 4
217 112. 8 &754 2F.9
TOTAL GROUP 5
2558 2. 3 14208 331
TaTAL GROUP &
299 2i9. 1 7400 33 &
TOTAL LOAD CELL FORCEL
i182 219. 1 112028 33. 4

TENSION IS FOBITIVE
COMPREBBICON IS5 NEGATIVE

2-19
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SECTION 3.0

VEHICLE, OCCUPANT, AND CAMERA MEASUREMENTS

901211
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FIGURE S

DUMMY AND SEAT POSITIONING DATA

TEST NO.: 901211 ;: VEHICLE: 1991 Nissan Sentra
SEAT TYPE: ADJUSTER TYPE: FRONT SEAT BACK TYPE:
BENCH X MANUAL NON-ADJUSTABLE
X___ BUCKET POWER X___ ADJUSTABLE RECLINING
SPLIT BENCH
DRIVER DUMMY A) PASSENGER DUMMY
#_826 MEASUREMENT # 713
LOCATION
A - HEAD TARGET
2 B - RNEE JOINT T3
1 C - APPROXIMATE 3 B
2 'H' POINT 5
Z D - SILL TO DOOR ¥
D E STRIKER io C
& 2 REFERENCE N +
2 POINT A
J 1L AFT— 1 Lrwp
FWD- 1 E AFT mip —FW
A = __20.6 1IN, -7 _ DEGREES A = __20.8 IN. -9  DEGREES
B = __21.4 IN. 92 DEGREES B = _231.1 IN. 91 DEGREES
C = 7.9 IN. 12? DEGREES € = 7.3 IN. 129  DEGREES
D = __10.6 1IN. D = __10.5 1IN.
SEAT TRACK REARWARD: 9 NOTCHES SEAT TRACK REARWARD: 9 NOTCHES
D ad
!--‘ n ~
sny A e o
® el = _
- Wt 1 =
| ] [}
LEFT 1 RIGHT
FrONT | L : | S| FRONT
DOOR TOP VIEW DOOR
A = LEFT DOOR TO DRIVER CENTERLINE 15.2 IN.
B = LEFT DOOR TO CENTER PASSENGER CENTERLINE NA __ IN.
C = LEFT DOOR TO RIGHT PASSENGER CENTELRINE 41.4  IN.
D = LEFT DOOR TO RIGHT DOOR 56.8 IN.
E,F = WINDOW GLASS HEIGHT (RIGHT AND LEFT MUST BE EQUAL) 9.0 IN.
ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.

3-2
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FIGURE 6 DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER

HH 14.9 14.6
HW 20.4 20.8
CD 21.6 22.0
Cs 14.7 NA
KDL 5.1 7.4
KDR 7.1 6.7
TA 23° 23°
SA 25° 25°
HSW 21.9 NA
DRIVER PASSENGER
HR 5.6 5.1
HS 9.1 9.0
AD 3.9 9
HD 4.9 4.6
KK 10.0 8.0
AR 11.5 7.2
HA 20.6 21.1
KNEE OUTER BOLT HEAD TO OUTER
BOLT HEAD SPACING:
DRIVER = 14.5
PASSENGER = 11.8
HH = HEAD TO WINDSHIELD HEADER
HW = HEAD TO WINDSHIELD
CD = CHEST TO DASH
CS = CHEST TO STEERING WHEEL
KD = KNEE TO DASH
TA = TORSO ANGLE
SA = SEAT BACK ANGLE
HSW= HEAD TO STEERING WHEEL

HR
HS
AD
HD
KK
AA
HA

HEAD C.G. TARGET TO SIDE ROOF HEADER
HEAD C.G. TARGET TO SIDE WINDOW

ARM TOC DOOR

HIP TO DOOR

KNEE TO KNEE

ANKLE TO ANKLE

HEAD €.G. TARGET TO A-PILLAR

TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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BUCKLE ASSEMBLY

INBOARD ANCHORAGE

FIGURE ? SEAT BELT POSITIONING DATA

—_—3 C

DUMMY 'S CENTERLINE
N\ > D el

1. //
L
L

MALE BLADE

'D' RING

BELT LOAD CELL

SHOULDER BELT PORTION

LAP BELT PORTION

>

P/ Ll L

FLOORPAN-——//i

. ————.12 INCH THICK ALUMINUM

PLATE
RETRACTOR
REEL

OUTBOARD ANCHORAGE

DRIVER PASSENGER

DUMMY DUMMY

A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 13.5 13.2
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 10.8 10.2
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT

AT CHEST FLESH TOP 6.8 7.0
D - DUMMY CENTERLINE TO INNER EDGE OF BELT

AT CHEST FLESH TOP 4.0 4.8
ALL DISTANCE MEASUREMENTS ARE IN INCHES.

3-4
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FICURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

/ '‘B° POST

‘— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:

The tilt steering column was adjusted at the mid angle of the
infinitely-adjustable tilt range

MEASUREMENTS
NR - DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP
REAR SURFACE OF STEERING WHEEL RIM. 18.5
NH - DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER
OF STEERING COLUMN HUB. 19.5
HS - DISTANCE FROM CENTER OF STEERING COLUMN HUB TO
THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 20.8
SCA - ANCLE OF STEERING COLUMN RELATIVE TO THE
HORIZONTAL X AXIS 23°
SWA - ANGLE OF STEERING WHEEL RELATIVE TO THE
HORIZONTAL X AXIS 67°
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
3-5 901211
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FIGURE 10
VEHICLE TARGET LOCATIONS

~— CENTER OF

REAR TARGET

31.0"
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FIGURE 11

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
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

A

Ctr. of X18

Strg.
Colum ——

X17
To 'A' Post

Reference

At Cent
To Bottom Of Of RZZrer
1] 1 .
A' Post (Right/ Bumper

Left Side)
To Firewall (Right/Left Side)

To Strg. Column
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PHOTOGRAPHS
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Figure A-3. PRE-TEST LEFT SIDE VIEW
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Frgure A-4. POST-TEST LEFT STDE VIEW
A=13




R
R S - \
PRRERBRLERRR R B

RS RN

Figure A-5. PRE-TEST REAR VIEW
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Firgure- ks, FOST-TEST REAR VIEW
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Flgure A-7. PRE-TEST RIGHT SIDE VIEW

Frgqure A=8. POST-TEST RIGHT STIDE VIEW
A=5 901211




Figure A-9. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A-10. FOST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figqure A-11. PRE-TEST LEFT REAR THREE-QUARTER VIEW
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Flgure A-15. PRE-TEST ENGINE COMPARTMENT VIEW

Figure A-16, POST-TEST ENGINE CONPARTMENT VIE
h-19 01717
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Figure A-17Y. PRE-TEST FUEL FILLER CAP VIEW

Figure ‘A=18. PRST-TEST FUEL FILLER CAP V1EW
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Figure A-19. PRE-TEST FUEL FILLER NECK VIEW

Flgure R-20., PRE:TEST FUEL LINES VIEW
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Figure A-21.

Flgunee A=22. PRE-~TEST FRONT UMDERBODY VIEW
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Figure A-25. POST-TEST REAR UNDERBODY VIEW

Figure A-2b,

PRE-TEST DRIVER DUMMY POSLTTON VIEW
A-14
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Figure A-27. FOST-TEST DRIVER DUMMY POSITION VIEW

Figure A-28. PRE-TEST PRASSENGER DUHMY POSITION VIEW
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Figure A-19.

POST-TEST PASSENGER DUMMY POSITION VIEW

Figure A-30., ©PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1
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Figure A-31. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1

Figure A-32., PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2
A-17% 9011211

I‘




Flgure A-33.

Figure A-34,

POST-TEST DRIVER DUMMY & VEHICLE INTERIOR -

FPRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR -
A-138

VIEW 2

VIEW 1
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Figure A-35, ©POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1

Figure A-36. PRE-TEST PASSENCER DUMMY & VEHICLE INTERIOR - VIEW 2
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Figure A-37.
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POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure A-38. POST-TEST DRIVER DUNMMY HEAD CONTACT VIEW
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Figure A-39, POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 1

Flgure A-40. POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 2
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Figure A-41. ©POST-TEST PASSENGER DUMMY HEAD CONTACT VIEW

Figqure A-42, POST-TEST PRASSENCER [NUMMY ENEE CONTACT - VIEW 1
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VIEW 2

POST-TEST PASSENGER DUMMY KENEE CONTACT -
CERTIFICATION LABEL VIEW

B3
i3 ra
L=
-
=
3
-
B
(]
=
i
B
(i
'HY
= = .I._P ._.__...._._“._.._...u :
HAAD B
i . 31 b
4 | : : 1]
= G0 “ 00 HOLOW NvssiN y
= AB Q3HNLOVINNYIN 5
= :
=y
=




VEHICLE SEATING | nowr BPARE TIRE psi
me:m WEIGHT | 281 | iy | e a ROUE DE SECOURS {kFal

0s - .
( B0 Ve Makg | LOMBRE | mER 5 THSITOR 60 (420)

AECOMMENDED COLD TIRE INFLATION PRESSURE. DO NOT USE IN EXCESS OF
PRESSION DE GO

NFLAGE RECONMANDEE DES PNEUS FRoips. || 50 mph, 80 km/h.

. SEE OWHNER'S MANUAL FOR
pal ADDITIONAL INFORMATION.
(kPa) UTILISATION A UNE VITESSE
— EAXI}SO rnplé: gu ImE'd'h. P%u:

; IL R E
S ioRss bas 32 (220 29 (200) Misnuﬁnnu cgunggwaeun.u

Q5500

TIRE SIZE FRONT o | pEam
DIMENSIONS AVANT :'fig-; ARRIERE

Figure A-45. PRE-TEST VEHICLE RECOMMENDED TIRE PRESSURE LABEL VIEW
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DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION DATA

901211

B



PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 826

R ' c-2 901211



TRANGPORTATION RESEARCH CENTER OF OHIO

EXTERNAL DIMENGSIONS

PART 572 08-NOV-30
TEMFERATURE 74 F RELATIVE HUMIDITY 33 %
NHTSA EDB24&26 S72B SN82& EXT. DIMENSICN CalLR2&
! DESCRIPTION i SPECIFICATION | TEST RESULTS ¢
i BN B26 HUMANDID H ! ;
P
i Bitting Height i 3.6 - 35.8 IN | 35. 7 IN i
P R T
! Bhoulder Pivot Height P 218 - 22 4 IN 22. 3 IN i
i Hip Pivet Height i 3.9 IN (ref} i 3.9 IN H
P
i Hip Pivot Frem Backline i 4.8 IN (ref) H 4.8 IN i
P
{ Wnee Pivot From RBackline P 0.1 - 20,7 IN 20. 4 IN ;
T T
i Rear of Hesad From Backline H 1.7 IN {(ref’ H 1.7 IN H
T T S
! Chest Depth 9.1 - 9.6 IN G 2.4 IN }
P
i Shoulder Width v 17.8 - 18. 4 IN | 18. 1 1IN H
Ty,
i Chest Circumference Over Nipples | 368 —~ 40.0 IN | 37.7 IN i
. Sy
! Waeist Circumference at Min. 8irth! 31.4 - 32. 4 IN | 32. 4 IN H
P T T
i Hip Width P 14.0 - 15.4 IN | 14. 5 IN |
P T
¢ Knee Fiwot From Floor P 19.3 - 19. 9  IN | 19. 5 IN H
DUMMY MEETS SPECIFICATIONS
TECHNICIAN_M&MZ
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TRANSFORTATION RESEARCH CENTER OF QHIQ

HEALl DROF TEST

FART 872 14-Nav-90
TEMFERATURE 73 F RELATIVE HUMIDITY 32 %
NHTSA RIe24246 972 SN 824 HEAL DROF CAL 24
! ! ! i
I TEST FARAMETER !} SFECIFICATION ! TEST RESULTSE !
| | | ]
IFEAR RESULTANT ACCELERATIONI 210 - 240 G } 231.40 G i
! ! ! !
ITIME AROVE 100 @ LEVEL ! 0.9 - 1.5 MSEC 1.25 MSEC |
! f ! i
IFEAK LATERAL ACCELERATION | 10 G MAX ! 2,82 6 1
| f ! 1
115 ACCELERATION CURVE | } i
TUNIHODAL? I ! YES i

IHUMHY MEETS SPECiFICATIONS o
TECHNICIAN. &% xm _______
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TRANSFORTATION RESEARCH CENTER QF QHIOQ
NECK FENDULUM TERY
PFART 372 0P-Noy--90

TEMFERGTURE 21 F FELATIVE HUMIDITY 38 #
NHTEA HNR24624 721 SN 82¢& HEAD/NECK Onl 24

! ! ! !
! TEST PARAMETER I GRECIFICATION ! TEET RESULTS |

I Fendulum veloecit:w I 21,3 to 23,3 fLrised 23.746 ftrigec !

| FPendulum Decelerationi | { !

T - T

ra

: 9 - 20 G ] 3 msec max ! 2:.38 mzec

—
3
H
_4
I

Lt 20 - 20 G ] 25 - 320 msec ! 2744 msec

T - T

K.

' 20 - 9 G | 10 mgec max i 4,11 msec
fivg, G level 72 - T3 ! 20 - 24 6 i 23.73 &
I Meximum Rotation Angle i &3 - 73 desg ! A7 +40 ded |

| Test Feremeltert Srecification ) Test Resulte }
I Reotetion Anglel Time Chordal Diss. | Time Chaoardel Diss.)
i (dedgrees) } {mzec? (imJ | {msec:? (im) }
H | { i ] {
i Q | =20 - 2.0 1 =0,.5 - 0.5 } 1.38 } .00 !
] I i i ! {
| 30 I 286 - 34.4 | 2.1 - Z.1 | 30,47 | 2e48 ]
| ! ] ! } ]
! LX) P 40,3 ~ 1.7 1 4,3 - B3 I 44,39 | 4,44 i
] I | { | i
! may I 83.2 - 44,8 | .0 - 4.0 | §0.63 } g.11 !
i | | | ] |
I 60 l 6/v0 - 8390 ! 4»3 - 593 l 7'996 t 4054 l
| ] | | { !
! 30 ] 85,4 ~ 104.4 | 2,1 - 3,1 I 922.30 |} 2+27 |
! | ] | J |
| 0 101.9 122,01 0.5 +0.95 106,57 ] .15 !
| i § j | |
SNI: 5.9%9 in

UMMY MEETE BFECIFICATIONS
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TRANGFORTATION RESEARCH CENTER QF QHIQ

THORAX IMFACY TEST

FARY 572

TEMFERATURE 71 F

RELATIVE HUMIDITY

34

13-pNov-20

L
u

NHTSA TLE2426 S72F BN B24 L.G.THORAX OAL 24
| l | |
| | LOW SPEED TEST ! 1
| | e | |
! TEST FARAMETER | SFECIFICATION | TEST RESULTS |

FEARK DEFLECTIOHN Folsl IM max,

FEAR RESISTIVE FQORCE I 1-450., LB max.

{ 0.%8

! 1401,

IN

LE

INTERNAL HYSTERESIS b 8ox ~ 70%

AN 2420 IN

nUMKY MEETS GPRECIFICATIONS

TECHNICIANL 7%

i &7 2%
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TRAMSFORTATION RESEARCH CENMNTER OF QHIQ
THORAX ITHUFACT TEST
FART G722 13-Nav-90

TEMFERATURE 21 F RELATIVE HUMIDITY 33 %
NHTE#A THER2424 D728 SN BZ& H.E.THORAX CAL 24

! ! I
! i HIGH SFEEDR TEST !
! o e e e !
!

TEST FARAMETER i SFECIFICATION P TEST RESUL

I PENDULUNM VELQCITY I 21.78-22.22 FT/SEC 21.92 FT/CEC

! ! f !
! ! | ]
I FPEAR DEFLECTION 1 1.7 IN masx, ! 1,49 IN !
! f ! |
] ! | !
I PEAK RESISTIVE FORCE I 25250, LR max. ! 213%. LR |
] ! ! !
! | ! !
I INTERNAL HYSTERESIS I 80% - 70% ! &S0 |
5308 2:.20 1IN

DUMHY MEETE SPECIFICATIONS

TECHNICIAN_.-%L/.{{N
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TRANSFORTATION RESEAR&E CENTER QF DHIO
ARDIOMINAL COMPRESRION TEST
FART %72 G -Nav-%0

TEMFPERATURE 74 F FELATIVE HUMIDITY 3& %
NHTSA ARB2A24 G726 8N B2S ARDOM COMPR Cnl 24

zZ
—m
3]
—
3
[
el
e
[}
px)
25

{
i
]

| DHISPLACEMER ! FORCE TEST REGSULTS

! ¢.00 IN | 10,00 LEER ! 10,00 LEE
} { !
1 .50 IN 22,00 - 34.00 LRSS | 30,146 LES

I
!
]
]

1 | ! t
! .75 IN b 346,00 - 50,00 LEBE | 44,12 LEBE i

! ! ! !
! 1.00 IN I 50,00 - &3.00 LERE | 6#1.3%9 LES ]
] ! i

1.30 IN 1 72,00 - 88,00 LES | B&.77 LES i
!

DUMMY MEETE SFECIFICATIONS

TECHNICIQN_.%{ZLM_
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TRANSPORTATION RESEARCH CENTER 0OF OHIO

LUMBAR FLEXION TEST

PART B72 O9-NOV-20
TEMPERATURE 74 F RELATIVE HUMIDITY 3& %
NHTSA LFE2426 0728 SNB26 LUMEBAR FLEX CALRZG
C D T
H DEFLECTION i SPECIFICATIDN ! TEST RESULTS !
.; ——————————— _? ——————— —-—-;— =S — =T
- O DEG ; O LB H $.00 LR i
3 § t 1
P :
; =0 DEG P e2.00 - 34.00 L 2%, 00 LB !
i ] 1 ]
P
i 30 DEQR P 34,00 - 446,00 LB ! 44. 00 LB }
P T
H 40 DEG 1 46.00 - 58.00 LB ! 33.00 LB H
} NET RETURN ANGLE ! “< 12 DEG H 3. 53¢ DEG :
DUMMY MEETS SPECIFICATIONS
TECHMCIANW
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VHANSFORTATION RESEARCH CENTER QF QHID
KNEE IMFACT TEGT

FART G72 13-Nav-%20

TENFERATURE 72 F RELATIVE HUMIDITY 33 %
LEFT KNEE
NHTSA LRBZLZS G7ZB BN B82& L.RNEE IMFR OnL 26

! ! i 1
! TEET FARAMETER i SFECIFICATIQN I TEST RESULTYS |
! ! ! f
| ! ! ]
I PROERE VELQCITY b &.78 - 7004 FT/SECR &3 FT/REC !

! ! ! !
I FEAK KNEE IMPACT FOQRCE I 183C¢ ~ 2560 LB | 2320.43 LE 1
! ] f !
| { ! |
I DURATIOMN AEBQVE 1000 LE i ==1.,7 MEEC | 1.92 HSEC i

0

DUMMY HEETS SPECILFICATIONS

TECHNICIM-‘_%_.. M el v SV
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TRANDFURNTATLUN KEDEARUHE UbENIER UM UHLIUO
KNEE IMRPACT TESY
FAaRYT 872 13-Nov~¢0
TEMFERATURE 72 F RELATIVE HUMIDITY 32 %

RIGHT KMEE

NHTHA RRKB24824 G72m

£

M B24 RGRNEE INF OabL 24

L.

I FRQEBE VELQCITY b &o76 - 7004 FT/SEC &.91 FT/8EC !

FEAK EMEE IMFACT FORCE I 1850 - 2500 LE ! 1885.73 LE

] |
! !
! ! | |
l } ! ]
I DURATION AROVE 1000 LE ! »=1.,7 MEBEC H 2+.11 MSEC !

RUMMY MEETS SPECIFICATIONS

TECHNICIAN A
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 713

' Cc-37 ‘ 901211




TRANSPORTATION RESEARCH CENTER OF OHIO

EXTERNAL DIMENSIONG

PART 572 OB-NOV-2G
TEMPERATURE 74 F RELATIVE BHUMIDITY 33 %
NHTSA ED71301 5728 SN713 EXT. DIMENSION Cal0l
i DESCRIFPTION P SPECIFICATION | TEST RESULTS i
BN 713 BUMANGID ] H i
! Bitting Height P 35.6 - 35.8 IN | 35. &6 IN !
! o ) ) *“*‘—““*“““—"“*? ———————————————— ] o ) ) ]
! Shoulder Pivot Height 218 - 22.4 IN G 22.2 IN i
P R
i Hip Pivot Height i 3.9 IN (ref: H 3.9 IN i
T o i o T 3*—”— o i
i Hip Fivot From Backline i 4.8 IN (ref) i 4.8 IN i
.
!} Knee Pivet From Backline 1 261 - 20.7 IN | 0.3 IN i
C ) *”"’*?“*” T i-_— ““““‘”"T
! Rear of Head From Backline i 1.7 IN (ref) ! 1.7 IN :
. T
i Chest Depth V%1 - 2.4 IN G 2 In !
P
i Shoulder Width P 17.8 - 18. 4 IN ! i7.9 IN ;
P
i Chest Circumference Over Nipples | 36.8 - 46.0 IN | 37.7 IN i
P Ty
i Waist Circumference at Min. Girth! 31.4 - 32. 6 IN | 32. 3 IN H
! Hip Width V14,0 -~ 15. 4 IN 14. 9 IN !
!} Knee Pivot From Floor V12.3 - 1.9 IN | 1%.5 1IN H
DUMMY MEETS SPECIFICATIONS
TECHNIC IAN% WZ

Cc-38 901211




TRANSPFORTATION RESEARCH CENTER OFf QHIOQ
HEaD ORQF TEST

FART 572 28=-MNov-90

3 X
F-

Chl o1

TEMFERATURE 72 F RELATIVE HUMIDITY 4
NHTGA MI71i361 G72R SN 713 HEAD DRO

! ! ! !
IFICATION I TEST RESULTS !

] | | !
[FEAR RESULTAMT ACCELERATIONMI 21¢ - 240 G ! 248,08 G |
| i f !
ITIME ARQVE 1060 G LEVEL ! .9 - 1.3 MESEC | 1,28 MSEC !

| | ] |
IFEAR LATERAL ACCELERATION | 16 G H6X ! -3.14 G |

118 ACCELERATION CURVE i | |
TUNTIHORALT | | YES !

OUHNMY MEETE SFPECIFICATIQHS

TECHHICIAH,%.&M.

C-39 901211
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TRANSFORTATION RESEARCH CENTER QF OHIUQ
NECK FENDULUM TEST
FarRY 572 28-Nov-90

TEMFERATURE 75 F RELATIVE HUMIDITY &0 X
NHTEN HNT1301 L3R BN 713 HFhU/NL“h Chl 01

Fomduluam veloeits

Fonduluam Decelerationt

T2 - 731 20 - 20 G | 28 -~ 0 msec | S8.12 moeoc
T - 7412 20 - 56 | 10 meec max 1 4:.14 mzec

Avs, B level T2 - T

23]
i3
(@]

- 24 G ! 2380 6

| i
} }
{ i
| !
| }
| T - T2 S - 200 ] 3 mSec mox § 2¢19 meeco ]
} ]
] ]
! !
] |
] !
| |

]

|

I Moximumn Rotaetionm Ansle | 53 0~ 73 dodg ] 71Le%8 des

! Feek Head Resultant fccel | 2% 0 max i 22,40 G }

! Teat QEQUIt: ]

ctation Angle! Tim ardal Dioy ! Tim@ CHnrd 1 ﬁ,
(dedreas) ! (meec) (i} I {meec) (LHJ i
i

0 I -2.0 -~ +24-'3 i "045 - %0«3

&0 V&7 0 - 830008 4.3 - 5,3 | 82

30 P 884 - 104,46 241 - X1 10028 2
! } ! !
0 1303+6 = 123,01 ~G.8 - +0. 8 1114.23% | G018

i

anDe ﬂ.?u ir
DUMMY MEETS GPRECIFICATIONSG

TECHNICIANMégyg;ané(H,.Mw Y

C-44 901211
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TRANSFORTATION RESEARCH CENTER OF QHIOQ
THORAX INPACT TESY
FART 872 12-Nov-90

TEMFERATURE 73 F RELATIVE HUNIRITY 34 %
NHTGA TL71301 D72E BN FIT LS, THORAX CAL 04

! !
! | LOW SFEED TEST | !
| |
| !

TEST FARAMETER I BFPECIFICATION I TEST RESULTS

i | 4
boOFENDULUNM VELOCITY I 13.84-14,14 FT/R8EC!H 14.10 FT/BEC

I FEAK DEFLECTION 1ol IN max, ! 0.87 IN

I FEAK RESISTIVE FQRCE P 1430, LB max. i 1340, LE ]

I INTERMAL HYSTEREGIS boaed - 204 | 7 B

SCIvs 2.25 IH

LUMMY HMEETS SFECIFICATIONS
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TRANSFORTATION RESEARCH CEMTER OF 0QHIOQ
THORAX IMFACT TEST

FART G372 123-MHov-20

TEMFERATURE 73 F RELATIVE HUMIRITY 34 %4
NHTGA TH?71301 G728 8M 713 HL.E.THORAX Tal Q1

! { HIGH BFEED TEST !

FEHRULUM VELOCDITY P21,78-22.22 FTASECH 21.92 FT/72EC

!
!
|
!
!
}
!
!

i §
} |
FEAK DEFLECTION P L.7 IN max, } 1,40 IN

1 ! |
! | { |
I PEAR RESISTIVE FOQRCE I 2,250, LB max, | 2044, LB !
f ! i }
! I !
]

INTERMNAL HYSBSTERESIS® I Gex - 70% t XA

!
!
acn 2+25 IN

DUMKMY MEETS BRECLFICATIONS

TECHNICIAN . =%

C-60 901211
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POl WA AU REDCHNGH CEMNILRN UF UNIU

ABDOMINAL COMPRESSION TEST

FART 572 08-Nav-90
TEMFERATURE 74 F RELATIVE HUMIDITY 33 %
NHTSA AR71301 G728 SN 713 ARDOM COMFR Cal. 01

! TEST CORRILRORS ! [

! DISFLACEMENT ] FORCE I TEST RESULTS i
! ! ! I
| 0.00 IN { 10,00 LERS I 10,00 LES |
! I !

! Q.30 IN I 22.00 - 34,00 LES | 26,65 LES

{ 0.75 INM b 24,00 - 50,00 LES | J7.88 LES

! ! ! |
! 1,00 IN I 530,00 - 82,00 LES | 31,465 LRS |
} { ] I
} 1,30 IN I 72,00 - 88,00 LES | 74,79 LES !

DUMHY MEETE SPECIFICATIONS

C-65 901211
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TRANSPORTATION RESEARCH CENTER OF OHIO

LUMBAR FLEXION TEST

PART 572 08-NOV-20

TEMPERATURE 74 F RELATIVE HUMIDITY 33 %
NHTSA LF7130 2728 SN713 LUMBAR FLEX CALCI
P
i DEFLECTION i SFECIFICATIGN i TEST RESULTS |
T T,
: O DEG i O LB i 0. 0CG LR i

] H
: 20 DEG i 22,00 - 34.08 LB ¢ 246, 00 LB ;
1 i 1 {
[ T
i 30 DEG i 34.00 - 46.00 LB 35. 00 LB '
] I3 H
T
: 40 DEG i 46.00 - 58.00 LB ! 50. 046 LB '
1 ] { 1
i NET RETURN ANGLE H - 12 DEG H 0. 60 BES i

DUMMY MEETS SPECIFICATIONS

TECHNICIAN %a . W

Cc-67 901211



TRANSFORTATION RESEAR&H CENTER OF 0QHIO
KNEE IMFACT TEST

FART 72 13-Nov~20

TEMPERATURE 73 F RELATIVE HUMIDITY 32 %
LEFTY KNEE

NHTHA LRZ713201 G72R 8N 713 L.KNEE IHWFP CoaL 01

TEST FARAMETER I SPECIFICATION !} TERT RESULTS ]

FROEE VELOCITY b &, 74 -~ 7.04 FT/8ECH .94 FT/GEC }

P FEAK KMEE IMPACT FORCE i 1880 - 2500 LR ! 1911.27 LE i

DURATION AROVE 1000 LE ! »=1,7 MEEC ] 1.7% MBEC

7

DUHKY MEETE SPECIFICATIONS

TECHNICIF;N“W%o./_é(*

C-68 901211
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TRANSPORTATION RESEAR&H CENTER OF QOHIOD
RNEE IMPACT TESTY

FART $72 13-Nov-60

TEMFERATURE 73 F RELATIVE HUMIDITY 32 %
RIGHT RKNEE
NHTEA RK71361 9728 6N 713 RLKNEE IMP CAL Ol

! I ! !
! TEST FARAMETER I SPECIFICATION ) TEST RESULTS !

PRORE YELQCITY b & 78 - 7.064 FT/SECH &:94 FT/BEC !

I FPEAR KNEE IHPACT FORCE i 1830 - 2500 LR | 1913,848 LE

!
|
! i ! |
!
I DURATION ARBOVE 10G0 LR i #=1.7 HMBEC ! 1.98 MSEC !

DUMMY MEETYS SPECIFICATIONS

TECHNICIAN_%._%. e

c-70 901211
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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ACCELEROMETERS::

+X: FORWARD
+Y: LEFTWARD
+Z2: UPWARD

POTENTIOMETERS:

SIGN CONVENTION

+CHEST DISPLACEMENT: OUTWARD

+SEAT BELT DISPLACEMENT: OUTWARD

+SEAT BELT EXTENSION:

LOAD CELLS:

+FEMUR FORCE:

+SEAT BELT FORCE:
+BARRIER FORCE:

NECK LOAD CELLS:

+X FORCE:
+Y FORCE:
+Z FORCE:

+X MOMENT:
+Y MOMENT:
+Z MOMENT:

ENLONGATION

TENSION
TENSION
TENSION

HEAD FORWARD

HEAD RIGHTWARD

HEAD UPWARD (TENSION ON NECK)
RIGHT EAR TO RIGHT SHOULDER
HEAD ROTATING FORWARD

HERD ROTATING LEFTWARD
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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

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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APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM THE OWNER'S MANUAL
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