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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 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 Ford Taurus, NHTSA No. MP0204, 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 Asgessment Program, dated January 1, 1990. Data was
obtained indicant of FMVSS 208, "oOccupant 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 f;ce load

cells. The vehicle's specified impact velocity range was 55.5 to 57.1 kph.

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 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.

The sixty-nine (69) 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.

1-3 930317
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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 ioad cell barrier data plots. Appendix ¢
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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FRONTAL BARRIER IMPACT TEST SUMMARY
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TEST _RESULTS SUMMARY

This frontal load cell barrier test was conducted at TRC on March 17,

1893.

The test vehicle, a 1993 Ford Taurus, NHTSA No. MP0204, was equipped
with a 3.8-liter transverse engine, automatic transmission, power steering,
and power brakes. The vehicle's test weight was 1711 KG. The vehicle's

impact speed was 56.3 kph. The vehicle sustained 490 mm of static crush

during the impact.

The driver's head injury criteria (HIC) was 647. The driver's chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 54.4 g. The driver's left and right femur maximum axial forces were 7122

N and 4260 N, respectively.

The passenger's HIC was 431. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 43,9 g. The

passerger's left and right femur maximum axial forces were 6097 N and 4047 N,

respectively.
The was no loss of windshield periphery retention.
There was no penetration through the windshield.

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 930317



DATA ACQUISITION EXPLANATIONS

The driver's lap belt outboard force 1load cell, LBOFl, recorded
questionable data from 72 to 112 milliseconds. The data acquisition circuit
was checked after the test and appeared normal. No cause for the lost data

could be found.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MP0204 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 03/17/93 TEST TIME: 1409

AMBIENT TEMP.: 220

VEHICLE YEAR/MAKE/MODEL/BQDY STYLE: l993/Ford/Taurus/4—door sedan

VEHICLE TEST WEIGHT (KG): 1711
IMPACT ANGLE (DEG)*: ¢

IMPACT VELOCITY (KPH)#+*: PRIMARY = 56.3
MAXIMUM STATIC CRUSH (MM): 490

AVERAGE REBOUND (MM): 691

DUMMIES: Driver #713

TYPE: Part 572 B

LOCATION: Left front

RESTRAINT: Airbag & 3-point unibelt

NUMBER OF DATA CHANNELS: 69

NUMBER OF CAMERAS: HIGH~SPEED 16

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

SECONDARY = 56.3

Passenger #826
Part 572 B
Right front

Airbag & 3-point unibelt

REAL-TIME 2

C

930317



TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company

MAKE/MODEL: Ford/Taurus VIN: 1FALP5246PA198518

BODY STYLE: 4-door sedan MODEL YEAR: 1993

NHTSA NO.: MP0204 COLOR: Red

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3.8-liter
TRANSMISSION DATA: _Q_SPEED,,___MANUAL, _X AUTOMATIC, _X FWD, __._ RWD, ____4wD

DATE VEHICLE RECEIVED: 01/06/93

DEALER'S NAME AND ADDRESS: Graham Ford Inc.
707 West Broad St.
Columbus, OH 43216

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION

POWER BRAKES Yes 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 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: Ford Motor Company
DATE OF MANUFACTURE: 12/92 VIN: 1FALP5246PA198518
GVWR: 2129 KG

GAWR: FRONT: 1134 KG, RERAR: 1009 XG

ODOMETER READING: 131.0

Yes
Yes
Yes
No

Yes
Yes
Yes

930317
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IABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Michelin, XW4, P205/65R15

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 240 kPa
REAR: 240 kpPa

SPARE TIRE (MFR., LINE, SIZE): Michelin, Tex, T135/80R14

TYPE OF SEATS: FRONT: Split bench
REAR: Bench

TYPE OF FRONT SEAT BACKS:
Driver - Electronically-adjustable
Passenger - Manually-adjustable
MAXTMUM WIDTH: 1790 MM
WHEELBASE: 2666 MM
LOCATION OF LABEL STATING TIRE DATA:

The label was located on the right C-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P205/65R15

RECOMMENDED COLD TIRE PRESSURE: FRONT: 240 kPa; REAR: 240 kPa
DESIGNATED SEATING CAPACITY: 3 FRONT 3 REAR _6_ TOTAL
VEHICLE CAPACITY WEIGHT: 499 KG LUGGAGE 91 KG

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS) :

DELIVERED ATTITUDE: LF 718; RF 725; LR 696; RR 696
PRE-TEST ATTITUDE: LF 710; RF 716; LR 641; RR 643
POST-TEST ATTITUDE: LF 820; RF 745; LR 627; RR' 646

2-6 930317



TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 471 KG RIGHT REAR 255 KG
LEFT FRONT 495 KG LEFT REAR 256 KG
TOTAL FRONT WEIGHT 966 KG (65.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 511 KG (34.6% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 1477 K6

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*
UDW = UNLOADED DELIVERED WEIGHT (1477 KG)
VCW = VEHICLE CAPACITY WEIGHT (499 KG)
DSC = DESIGNATED SEATING CAPACITY (6)

RCLW*= VCW - 68 (DSC) = 91 KG

TARGET TEST WEIGHT=UDW + RCLW* + (NO. OF HYBRID II DUMMIES X 74 KG/DUMMY)

]

TARGET TEST WEIGHT 1477 + 91 + 148

TARGET TEST WEIGHT 1716 KG

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 86 KG OF CARGO WEIGHT:

RIGHT FRONT 433 KG RIGHT REAR 355 KG
LEFT FRONT 515 KG LEFT REAR 348 KG
TOTAL FRONT WEIGHT 1008 KG (58.9% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 703 XG (41.1% OF TOTAL VEHICLE WEIGHT)

TOTAL TEST WEIGHT (0.3 KG UNDER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED VEHICLE: O KG

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Rear bumper

CG = 1095 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.

2-7 : 930317



TABLE 3 POST-IMPACT DATA

1 TEST NUMBER: 930317 NHTSA NO.: MP0204
i: TEST DATE: 03/17/93 TEST TIME: 1409
? TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°
1\ﬁ AMBIENT TEMPERATURE AT IMPACT AREA: 22° ¢ ,
; TEMPERATURE IN OCCUPANT COMPARTMENT: 22° ¢
] 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

[Em——

EXITING VELOCITY TRAP = 51 MM

[——

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4710; ¢ 4875; R 4720

st

POST-TEST: L 4300; C 43%1; R 4277

TOTAL CRUSH: L 410; ¢ 484; R 443

S —

AVERAGE CRUSH: 446

TEST VEHICLE REBOUND FROM FLAT BARRIER

(ALL MEASUREMENTS ARE IN MILLIMETERS):

DISTANCE FROM TEST VEHICLE TO BARRIER: L 668; C 663; R 741; AvVG. 691

. .
[ ———

g

[T ——
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FIGURE 1

IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

TOW TRACK
THREE PHOTO

NTERRUPTION 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) FRONTAI, BARRIER IMPACT

VEHICLE MAKE /MODEL /BODY STYLE: Ford/Taurus/4~door sedan

VEHICLE NHTSA NO.: MPO204 ; VIN: 1FALP5246PA198518

MODEL YEAR: 1993 ; BUILD DATE: 12/92 ; TEST DATE: 03/17/93

VEHICLE SIZE CATEGORY: Mid-size ;7 TEST WEIGHT: _1711 XG

VEHICLE WHEELBASE: 2666 MM

MAXIMUM WIDTH: 1780 MM
FRONT OVERHANG: 1029 MM < L

b
€ L/2 —le—— /2 ]
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COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW2

CRUSH DEPTH : ’
MEASUREMENTS : c1 = 410 MM \
C2 = 450 MM )
G- ars {Tr
c4 = 490 MM |
CiL=D
c5 = 468 MM
c6 = 443 MM |
" VEHICLE CENTERLINE
MIDPOINT OF DAMAGE: D = (LONGITUDINAL) |
LENGTH OF DAMAGED
REGION: L = 1525 MM /L
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FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT
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TABLE 4

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 930317

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X* MAX G MSEC MAX G MSEC

LEFT REAR SEAT 2925 630 348
CROSSMEMBER

LONGITUDINAL 2.1 137.3 29.8 42.5
RIGHT REAR SEAT 2925 ~-629 344
CROSSMEMBER

LONGITUDINAL 2.0 143.8 27.4 44.9
ENGINE TOP 590 =41 820

LONGITUDINAL 30.2 47.0 144.4 32.1
ENGINE BOTTOM 810 84 185

LONGITUDINAL 25.0 44.8 137.8 31.5
RIGHT BRAKE CALIPER 913 -682 320

LONGITUDINAL 40.4 60.0 85.8 30.9
LEFT BRAKE CALIPER 913 682 316

LONGITUDINAL 53.7 65.5 94.6 44.9
INSTRUMENT PANEL 1610 -5 1001
CENTER

LONGITUDINAL 77.5 61.8 89.4 37.5
LEFT REAR SEAT 2925 592 348
CROSSMEMBER REDUNDANT

LONGITUDINAL 2.4 137.0 29.8 42.5
RIGHT REAR SEAT 2925 -5§37 344
CROSSMEMBER REDUNDANT

LONGITUDINAL - 2.1 143.6 27.5 45.0

REFERENCE :

ALL MEASUREMENTS OF A
LOCATIONS ARE MEASURE

X: + FORWARD ACCELERATION

CCELEROMETER LOCATIONS A
D REARWARD FROM THE FRON

Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUND LEVEL

2-12

RE IN MILLIMETERS.
T BUMPER.

X-AXIS
~ T
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TABLE 5

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

GLAZING DAMAGE:

DRIVER #713

Airbag

POST-IMPACT DUMMY /VEHTICLE DATA

PASSENGER #826

Airbag

Airbag

Airbag

None

None

Instrument panel

Instrument panel

Instrument panel

LEFT

Easy

Instrument panel

Easy

SEAT BACK FAILURE

None

NA

RIGHT
Easvy
Easy
SEAT SHIFT
None
NA

The entire windshield was cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None

930317
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TABLE 6 FMVSS 208 pbaTta SUMMARY

VEH. YR. /MAKE /MODEL /BODY STYLE: 1993/Ford/Taurus[4-door sedan

VEH. NHTSA NO.: MP0O204 ;i TEST DATE: 03/17/93
DRIVER PASSENGER
MAXIMUM ACCELERATIONS (G): DUMMY #713 DUMMY #826
HEAD X-AXIS ~68.7 ~56.4
HEAD Y-AXIS 11.3 -19.6
HEAD Z-AXIS -25.8 -38.1
HEAD RESULTANT 70.7 67.1
CHEST X-AXIS ~-54.7 -46.9
CHEST Y-AXIS 18.2 -14.9
CHEST Z-AXIS 14.6 10.1
CHEST RESULTANT* 54.4 43.9
CHEST RESULTANT TIME INTERVAL (SEC. )= -003 .003

HEAD INJURY CRITERIA (HIC) VALUES:

HIC*%* 647 431

HIC STARTING TIME (SEC.) .054 ; .057

HIC ENDING TIME (SEC.) .0%0 .088
- AVG. HEAD RESULTANT ACCEL. DURING

HIC TIME INTERVAL (G) 48.6 56.5

MAXIMUM COMPRESSIVE FEMUR FORCES (N):
LEFT FEMUR 7122 6097
RIGHT FEMUR 4260 4047

MAXIMUM SEAT BELT FORCES (N):
==as=xf osnl BELT FORCES (N):
LAP BELT ———=Y 4274

SHOULDER BELT 6249 7178

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

+*0.003 SEC. MINIMUM DURATION.
**THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.
Y See DaTa ACQUISITION EXPLANATIONS

2-14 930317



. DUMMY KINEMATIC SUMMARY

DRIVER DUMMY

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

point unibelt.

2-15 930317
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TABLE 7 SEAT BELT PERFORMANCE ASSESSMENT TEST DATA
= SRas S RIIRUANCE ASSHSSMENT TEST DATA

DRIVER PASSENGER
BELT LENGTH DATA:
BELT LENGTH FROM TRIM PANEL
EXIT TO BOLT HOLE ANCHOR POINT ‘
FOR CONTINUOUS WEBBING SYSTEMS. 2360 2370
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 840 810
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 675 685
SHOULDER BELT SPOOL-OFF LENGTH
AS DETERMINED BY FILM ANALYSIS . 51 58
AS DETERMINED MECHANICALLY 43 31
AS DETERMINED ELECTRONICALLY 60 49
BELT STRETCH LENGTH (MM/M) :
AS MEASURED MECHANICALLY . 7 7

AS MEASURED ELECTRONICALLY 33 11

RETRACTOR LOCK~UP TIME (MS):

AS DETERMINED BY SHOULDER
BELT SPOOL-OFF 54 52

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

2-16
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TABLE 8

. LOAD CELL BARRIER DATA SUMMARY
TEST NUMBER 930317

N POSITIVE NEGATIVE

j / DIRECTION DIRECTION

* LOCATION KN MSEC KN MSEC
|

| TOTAL GROUP 1

1.5 2611 i31.7 o279

| TOTAL GROUF 2

: 1.6 2928 150.4 932 5
] TOTAL GROUP 3

| i.4 i.3 i189.1 =213
) TOTAL GROUP &

| 1.0 2485 121.8 135 p
) TOTAL GROUP 5

| 1.2 167.0 130.1 330
. TOTAL GROUF %

5 1.0 155. 9 150.4 12304
' TOTAL LDAD CELL FORCE
. | 4.7 194 1 828.9 132 4

TENSION IS POSITIVE
COMPRESSION IS NEGATIVE

i;‘ 2-18 930317



SECTION 3.0

FMVSS 212, 219 (PARTIAL), AND 301 DATA

3-1
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o 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.

L FMVSS 212 REQUIREMENTS: The post-test periphery retention amount must be at
] least 75% of the pre-test periphery measurement for vehicles NOT equipped
i with automatic restraints, and 50% for each side of windshield for wvehicles

equipped with automatic restraint systems for front occupants.

B WINDSHIELD PERIPHERY MEASUREMENTS:

7 5 PRE-TEST POST-TEST PERCENT RETENTION
o ‘ RIGHT SIDE 2042 2042 100
: ! LEFT SIDE 2042 2042 100
1 TOTAL 4084 4084 100

PRE-TEST WINDSHIELD MOUNTING MATERIAL TEMPERATURE: 22° C

Nty md

| I~— 19
y !

§ Width o-f Moulding

10 Indicated
N
Al
i :
. . L 10
} FRONT VIEW OF WINDSHIELD*

LOSS OF WINDSHIELD RETENTION LENGTHS: None
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
*INDICATE AREAS OF LOSS OF RETENTION, IF ANY, ON WINDSHIELD DIAGRAM.

i,

3-2 930317
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FIGURE 6 FMVSS 219 TEST DATA

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone ig 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:

A
A = 1;71
A A
B = 382
Y
c = _1549 L I B
F
D = ___772 D X l
————— Y
E = __ 406 e ]
—i— Lower Edge of Protected Zone
F=__635 (marked by tape on windshield)
Y .
L \‘Zero Point (0,0) .
I C
FRONT VIEW

METHOD OF ADHERING PROTECTED ZONE TEMPLATE TO WINDSHIELD: NA

AREAS OF WINDSHIFLD TEMPLATE PENETRATION COORDINATES
GREATER THAN 6.0 MM: NA X Y
1.
2.
3.

AREAS OF WINDSHIELD PENETRATION, BELOW THE PROTECTED ZONE,
THROUGH THE INNER SURFACE OF THE WINDSHIELD: None

ALL MEASUREMENTS ARE IN MILLIMETERS.

3-3 930317
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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 9 FUEL _SYSTEM DATA

Ford/Taurus

MP0204

60.6 LITERS (FROM OWNER'S MANUAL)

60.6 LITERS (FURNISHED BY COTR)

55.8 LITERS TO 57.0 LITERS (92-94% OF USABLE)
56.0 LITERS (WITH ENTIRE FUEL SYSTEM FILLED)
STODDARD SOLVENT

0.764

0.99 CENTISTOKES

PURPLE

The fuel tank is located in front of the rear

axle. The fuel filler is on the right. The fuel lines run along the

right side to the front.

ELECTRIC FUEL PUMP:

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON"

OPERATING? No

Yes FUEL INJECTION: Yes o

3-4

AND THE ENGINE NOT



TABLE 10 FMVSS 301 POST-IMPACT TEST DATA

TEST VEHICLE NHTSA NO.:_ MP0204 ; TEST DATE: 03/17/93

VEHICLE MAKE/MODEL/BODY STYLE: Ford/Taurus/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 MAXTMUM
RESULTS ALLOWABLE
1. FROM IMPACT UNTIL VEHICLE MOTION CEASES - - = 0 @G 28 ¢
2. 5 MINUTE PERIOD AFTER VEHICLE MOTION CEASES - 0 G 142 ¢
3. NEXT 25 MINUTES AFTER 5 MINUTE PERIOD - - - - 0¢G 28 G/MN

FUEL_SYSTEM FLUID SPILLAGE LOCATION(S):

None

3-5 930317



[S—]

ol

SO

FIGURE 7 _FMVSS 301 STATIC ROLLOVER TEST DATA

NHTSA NO.: MP0204
TEST PHASE

NOTE: 1If side fill
rotate to filler,
cap is down.

Fuel filler
Cap location

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION:(Spec. Range = 1-3 min.)
TIME REQ. FOR MACHINE TO ROTATE 90° = o minutes, _ 00  seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, OO» secondsf

TOTAL = = - - ~ - - = 7 miﬁutes, 00 seconds.-
NEXT WéOLE MINUTE INTERVAL - - — — = 7 minutes

FUﬁL SYSTEM FLUID SPILLAGE MEASUREMENTS :

v TEST MAXTMUM
0° TO 90° ROTATION (FUEL FILLER CAP DOWN) RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION - -~ — — — _ 0 G 142.G
2. 6TH MINUTE FROM ONSET OF ROTATION - — - — — - _ _ 0G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - — =~ — — - _ _ 0 G 28 G
FUEL SYSTEM FLUIb SPILLAGE LOCATION(S):

None
3-6 930317



FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MP0204
TEST PHASE

STATIC ROLLOVER MACHINE ROTATION TIME TNFORMATION: (Spec. Range = 1-3 min.)

TIME REQ. FOR MACHINE TO ROTATE 90° = 2 minutes, 00 seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, __00  seconds
TOTAL = = = — = = — = = 7 minutes, [e]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 - —- - = - -~ 0 G 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - - - — — —= = ~ 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - - — — = = — — 0 G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None

3-7 930317
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MP0204
TEST PHASE

270

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)
TIME REQ. FOR MACHINE TO ROTATE 90° = __2  minutes, __ 00 _ seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, 00 second%_

TOTAL - = = — = — - - = 7 minutes, 00 seconds 

NEXT WHOLE MINUTE INTERVAL =~ - — - = 21 minutes

FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

_ _TEST MAXIMUM
180° TQV27O° ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTéS FROM ONSET OF ROTATION - — = =~ — = 0 @G 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - — - - — — - - 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - - — = = = = = 0 G 28 G
FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
3-8 930317



FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MP0204
TEST PHASE

270 360

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

TIME REQ. FOR MACHINE TO ROTATE 90° = 2 minutes, 00 seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, 00 seconds
TOTAL = = = = = = = = = 7 minutes, 00 seconds
NEXT WHOLE MINUTE INTERVAL - - - - = 28 minutes
FUEL SYSfEM FLUID SPILLAGE MEASUREMENTS:
TEST MAXIMUM
270° TO 360° ROTATION RESULTS ALLOWABLE
1. FIRST S MINUTES FROM ONSET OF ROTATION ~ - - —- - - 0 G e 3G - -
2. 6TH MINUTEAFROM ONSET OF ROTATION - - —- = = = - =~ 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION = = = = — — — — 0 G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None

3-9 930317
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SECTION 4.0
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TABLE 11 DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS

DRIVER PASSENGER

DESIGNATION  TYPE OF MEASUREMENT (SERIAL #713) (SERIAL #826)
WA WINDSHIELD ANGLE 29 NA
sWA STEERING WHEEL ANGLE 23 NA
sca STEERING COLUMN ANGLE 67 NA
sa SEAT BACK ANGLE 21 21
HZ HEAD TO ROOF 163 150
HH HEAD TO HEADER 355 378

HW HEAD TO WINDSHIELD 546 552 =
HR HEAD TO SIDE HEADER 185 177
NR NOSE TO RIM 416 NA
NA NOSE TO RIM ANGLE 11 NA
cD CHEST TO DASH 564 543
cs STEERING WHEEL TO CHEST 337 NA
RA RIM TO ABDOMEN 173 N
KDL LEFT KNEE TO DASH 204 176
KDR RIGHT KNEE TO DASH 195 168
KDA OUTBOARD KNEE TO DASH ANGLE 28 23
PA PELVIC ANGLE v 15 15
TA TIBIAL ANGLE 35 42
KK KNEE TO KNEE 388 310
ST STRIKER TO HEAD 476 481
STRIKER TO HEAD ANGLE -92 -91
SK STRIKER TO KNEE 590 630
STRIKER TO KNEE ANGLE 7 4
SH STRIKER TO H~POINT 279 274
STRIKER TO H-POINT ANGLE 44 56
SHY STRIKER TO H-POINT (Y DIR.) 280 242
HS HEAD TO SIDE WINDOW 280 265
HD H-POINT TO DOOR 173 159
AD ARM TO DOOR 95 123

THE SEAT BACK ANGLE (SA®°) IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES
ARE MEASURED RELATIVE TO HORIZONTAL.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

ALL ANGLE MEASUREMENTS ARE IN DEGREES.

930317



FIGURE 9 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

e O ]

z_
l

MALE BLADE # A "

) 3 - 3 MILLIMETERS THICK
BUCKLE ASSEMBLY " 2 )E ALUMINUM PLATE
%% % — RETRACTOR
Q REEL
INBOARD ANCHORAGE ‘ ”"*-

FLOORPAN ——/

OUTBOARD ANCHORAGE

DRIVER PASSENGER
DUMMY DUMMY
A — TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 340 384
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 257 308
¢ - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 134 133
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 71 /65"
M~
LAPBELT TENSION (N) 18 18
SHOULDER BELT TENSION (N) 13 18
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
L=-4 930317
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" FIGURE 11

VEHICLE TRRGET LOCATIONS

~)
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ALL MEASUREMENTS ARE IN MILLIMETERS
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FIGURE 12

PRE-TEST AND PQSI—TEST MEASUREMENT POINTS

[

e Length of
Engine Block

To Edge of Door
(Even Number For
Right Side and
0dd Number for

il Left Sid
%21 e ide)

N

(O S

To Trailing Edge
behind Door
(Right/Left Side)

E
B To Leading Edge
! T In Front 0Of Door
1. (Right/Left Side)
} .
] X19,20 (Right/Left Side)
i
?
. To Headliner
N
]
i
|
i Rear Datum
j Reference
B To Bottom of g; genter
'A' Post (Right/ Burmo T
X16 , Left Side) Hmper
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APPENDIX C

DUMMY CERTIFICATION DATA

c-1 930317



PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 713

930317




TRANSPORTATION RESEARCH CENTER INC.

EXTERNAL DIMENEIONS

PART 572B 1 D= JAN-93
TRC ED71307 5728 SN713 EXT. DIMENSION CALO7
SN HUNANOID 713
: : ; ; oy
; TEST PARAMETER i SPECIFICATION ! TEST RESULTS !
! TEMPERATURE i 18.9 - 255¢C ! 21.0¢ ;
P ) ; L ;
! RELATIVE HUMIDITY : 10 - 70 % i 52 % :
N o : f :
: SITTING HEIGHT ! 904 — 909 MM ! 904, MM :
i o T ‘ ) ; :
{ SHOULDER PIVOT HEIGHT I 553 — 569 MM | 561. MM ;
; T ; o T ;
! HIP PIVOT HEIGHT : 59 MM !  REFERENCE |
: B ; ; ;
i HIP PIVOT FROM BACKLINE : 122 MM i REFERENCE !
{ KNEE PIVOT FROM BACKLINE I 511 - 526 MM | 521, MM :
! REAR OF HEAD FROM BACKLINE : 43 MM ! REFERENCE !
T : A oy
{ CHEST DEPTH I D231 - D244 MM ! 239, MM :
f o T, ) : o
{ SHOULDER WIDTH {452 — 487 MM | 455. MM :
{ CHEST CIRCUMFERENCE OVER NIPPLES ! 935 — 1016 MM ! ©58. MM ;
| WAIST CIRCUMFERENCE AT MIN. GIRTH! 798 — 828 MM | 818, MM ;
; ) : ; :
i HIP WIDTH I 356 - 391 MM ! 378 MM :
. o f ; T
! KNEE PIVOT FROM FLOOR {490 - 506 MM ! 498. MM :
DUMMY MEETS SPECIFICATIONS -
TECHNICIAN 75226 p—u. o

c-3 930317



TRANSPORTATION RESEARCH CENTER INC,

HEAD

TRC HO71307

RROF TEST

FART TS72R 02-FER-%3

G728 BN 713 HEAD DROF CAL 07

ST I LN T N D T In3 U g e mm svm mes wn me mar e e s ;e She 404 e mvm omm i s e Sess e do Amm et des me best bt bt e b man v Shar ow sese et Wowe Seia Mo sees bimt bore erve biee Smre svm awse ivas arre trem. mems semh e soe S4ve dere ae0n o

I FEAK RESULTANT !
I ACCELERATION |

TS N Shu G e T 00 AL el S 4t it e Be e e e SN G0N M TSI SeB St S T e e M Wt S Shm e M ke Sn G e e me S w o e S b Siw Sen WA WA G A He s m i mm s S see Mo e b mer s0m o

! |
i TIME ARQVE 100 G LEVEL |

210

.9

- 25.8 € | 21.0 C J
| !

- 70 % ! 52 ¥ |
!
|

-~ 240 G ! 231,892 &

!

- 1.3 MEB ! 1.29 M8

! !
I FEAR LATERAL ACCELERATION]

10

! i
& MAX ! ~8,37 G |

|
I I8 ACCELERATION CURVE |
P UNIMODALT |

YES } TES

DUMMY MEETS SFPECIFICATIONS

TECHNICIAN__. Zlulé:«::{ m _____________

c-4
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[NO— (U | S———

S

TRANSFORTATION RESEARCH CENTER INC.

NECK PENDRULUM TEST

FART S72R 02-~-FER-93

TRC HNZ 1307 S72R SN 713 HEAR/NEDK CAL @7
T
! TEST PARAMETER I EBFECIFICATION I TEST RESBULTS !
Y
I TEMFERATURE ! ig.® - 25.5 € i 2.0 C !
| RELATIVE WuWIDITY 1 10 - 70 % 1 82z 1
| PENDULUM ELOCITY | 6.55 10 7.77 W/sECI 7,31 K/sEC 1
| PENDULUN mEcELERsTTON: 1 1]
; T1 - T2 TIHME (5 - 20 G : 3 ME MAX : 2,38 M8 ;
: T2 - T3 TIKE (20 - 20 G ; 25 - 20 ME ; 27 .48 MS :
: T3 - T4 TIME (20 - § &) : 10 ME MAX : 4,56 HMS :
: AVG, G LEVEL T2 - T3 ; 20 - 24 6§ ; 23,44 @ :
| MAXIMUN ROTATION ANGLE | &3 - 73 DEG | 64.87 DES |
| FEAK HEAD RESULTANT ACCEL | 26 6 WAX 1 23.456 1
| TEST PARAMETER!  SPECIFICATION | TEST RESULTS 1
| ROTATION ANGLEI  TIHE  CHORDAL DISP. | TINE  CHORDAL BISP, !
! (DEGREES) ! {(M2) (MM i (M8l (MM o
e
] G I =2, - +2.0 | ~12*?T— +12.71F  1.38 3 Q.00 :
2 30 i 2.4 - 34.4 t 53:3 - 78f7§ Z1.32 } £3.19 |
i 40 i 40,3 - 1.7 i 169.2 - 134’6§ 47.9% i 122,55 i
t
i MAX 2 33.2 - 546.8 2 127.0 - 152.42 43.38 ‘2 137.31 ;
z 40 ﬁ &7.0 - 83.0 1 10%9.2 - 134»62 74,91 2 123.22 t
§ 30 2 8.4 ~ 104.4 2 3.3 - 78*72 Fo.61 ﬂ 5932 t
: 0 ;101.0 - 123.0 i -12.7 - +12.7:10?’82’ ; 4,18 ;

ENDN 131,13 MM

DUMMY MEETS SFPECIFICATIONS.
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TRANSFORTATION RESEARCH CENTER INC.

THORAYX IMFACT TEST

TRC TL71307

FART S72E

03-FEE-93

713 L.8.THORAX CaAL 07

S mres as hm asn s ek S e etk WS TS Teuu. Piee W48 CHe ek e wew Gmu Mt men Ses Seoe WS et S dds teim e it beia Moay o6 Ame it Sers Srs e e Med My it Gme tevs Sy S See Ams mer G Vs e Mes e Mees e Han meee s S e mee e =it ee St tate Sets Wms

e R e e L e e A O RN N R NN R I N T S S N NN S R S T S N NN NN IO oSS S e o

A > ooy i Vot Smh b o B ST M bt e Gose e e Ml W S4e S W i ks men e S e o Saas Seat T e A . S P e e e e S St M et MR e M e T M i v e W M+ == m e AN B e o s mi W e e

G eeer Heh et G G et o W0t ke et Gowd Mo M e b dewh e Smad G b SRS A A Sew sm e e st i Pem n R TSR 40 M it P evee G e e lew S mm rn v M S e st oot e W W Seee S M W 08 e e e Bm A o oo e

sSCni 54.41 KM

DUMMY MEETS SFECIFICATIONS

LOW SPEED

TEST

6450, M MAX.

TECHNICIAN__;%;EZSi_gégécfiijt ____________
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TRANSFORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

FART S72R

€-25

03-FER-93

TRC TH71307 5728 SN 713 H.8.THORAX CAL 07
| | : |
g | HIGH SFEED TEST | |
- S | |
| TEST FARAMETER |  SFECIFICATION | TEST RESULTS |
| j | §
| TEMPERATURE | 1B.9 - 25,5 ¢ | 21,0 © |
| | | | |
|  RELATIVE HUMIDITY | 10 ~ 70 % ; 53 % j
1 | . | z
| PENDULUM YELOCITY | .64 - &,77 H/SEC | 6,68 H/SEC |
; ; | x
| PEAK STERNUM DEFLECTION | 4T MM HAX. | 37,40 HH |
| | ] f
|  PEAK RESISTIVE FORCE | 10009, N NAX., | $088, N |
| | j |
| INTERNAL HYSTERESIS - 50 - 70 % | 65,0 % t
SCIY 54,461 MM

LUMMY MEETS SFECIFICATIONS

TECHNICIQN__;é£%Z;L__£§;:;§£j:? _________

830317
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TRANGFORTATION RESEARCH CENTER INC.

ARDOKEN COMPRESSION TEST j

FART S72E 02-FEE~93
TRC AR71307 5728 SN 713 ARDON COMFR CAL 07 |
; |
i TEST FARAMETER | SFECIFICATION {  TEST RESULTS | |
i x | Loy
| TEMPERATURE I 18.5 ~ 25,5 C | 21.0 C | ;
; | x S
|  RELATIVE HUMIDITY | 10 - 70 % i 52 % | ;
| 4 i i ! i
{  FORCE AT 0.00 MM DISF. | 44,48 N I 44,48 N | }
| | ; P
!  FORCE AT 12,7 MM DISF. | 102,30 - 160,13 N | 120,73 M b
A A o G 08 Ve4h St b e S Chs S MM . e GerS MM MM GHR 00T S4E et fiem ie BGM BeE ANOS Saas Med e e Mol Sere AR MG s SORE SHE 60T G104 Sew MM sews M dep e Sl A dnbe aar Tie Mbeh War GA60 MO MM M 60 N mm s e e M WA @0e et e an [ 1}
S | i TR
I FORCE AT 19.1 MM DISF. | 140,13 - 222,40 N | 191,80 N .
! ! ! ] ij
|  FORCE AT 25.4 MM DISF., | 222.40 ~ 280.22 N | 264,07 N P
-------------------------------------------------------------------------------------- i H
! . ! ! !}
| FORCE AT 32,0 MM DISF., | 324.70 - I91.42 N | 381.16 N |
DUMMY MEETS SPECIFICATIONS ’
TECHNICIQH_725£%;af£;;§ij _______________ g
. ) B A
N
b
|
|
|
|

c-30 930317
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TRANSPORTATION REBEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B 02-FEB-93
TRC LF71307 572B SN713 LUMBAR FLEX CALO7
v _ : o - o
: TEST PARAMETER ! SPECIFICATION ! TEST RESULTS :
: ; : Ty
! TEMPERATURE ! 18.9 - 25.5¢C ! 21.0 € :
P v | |
{ RELATIVE HUMIDITY 5 10 - 70 % ! 52 % :
o o ; i
! FORCE AT O DE@ FLEXION  {-26.6%9 — +26.69 N ! 0.00 N :
v N o ] | o
! FORCE AT 20 DEG FLEXION | 97.86 — 151.24 N | 120. 10 N :
: T o o
! FORCE AT 30 DEG FLEXION 1151.24 - 204.62 N ! 155. 68 N !
! FDRCE AT 40 DEG FLEXION [204.62 — 258.00 N ! 222 40 N ;
P T |
! NET RETURN ANGLE ! < 12 DEG ! 4.03 DEG =

DUMMY MEETS SPECIFICATIONS

TECHNICIAN ;éi%i, i

Cc-32
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TRANSFORTATION RESEARCH CENTER INC.
RIGHT KMEE IMPACT TEST

FART S72R ' O03~-FER-93
TRC RK71307 5728 SN 713 R.KNEE IMF CAL 07
] , ! i i
} TEST FPARAMETER i  SPECIFICATION I  TEST RESULTS i
] } ] i !
i  TEMPERATURE ] i8.9 - 25.5 C ] 21,0 C i
] ] i !
| RELATIVE HUMIDITY ] i0 - 70 % ] 53 % i
i ! , ] !
I FENDULUM VELDCITY | 2.06 - 2,15 M/SEC | 2,12 M/SEC |
} , ! i f
I PEAK KNEE IMFACT FORCE | 8229 - 11121 N ! B4464.53 N !
| ! ! ]
I DURATION ARQVE 4448 N i »=1,7 MS ] 1.95 MS ]
DUMMY MEETS SFECIFICATIONS
TECHNICIAM. . ‘423§;3§§::§gf:: __________
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TRANSFORTATION RESEARCH CENTER INC.

LEFT KNEE IMFPACT TEST

N FART S72R ' 0F-FEE-93
! ) ,
i TRC LK71307 572R 8N 713 L.KNEE IMFP CAL 07
! I ! !
f ! TEST FARAMETER i SPECIFICATION |  TEST RESULTS f
! i f ! !
§ I TEMFPERATURE ! 18,9 - 25,5 C i 21,0 © I
' f i i i
! | RELATIVE HUMIDITY ! 10 - 70 % i 52 % !
. ! ! I !
| I PENDULUM VELOCITY I 2,06 - 2,15 M/BEC | 2.13 M/BEC i
e v e e e e e e e e e et e et o e e 2 i o o ot ot e < o e e s o 2 e
! i ! f
R | FPEAK KNEE IMFACT FORCE | 8229 - 11121 M i 8974.88 N f
i ———————————————————————————————————————————————————————————————————————————————————
) ! ! ! i
~ i DURATION ARDVE 4448 N i =1.,7 MS ! 1.79 M8 f
3 DUMMY MEETS SFECIFICATIONS
l TECHNIGIANw_;ZEEZiE,égt:f%tE _____________
{
%
|
b
|
|
|
|
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PRE-TEST CERTIFICATION DATA

! PASSENGER DUMMY S/N: 826

[E—

Nemaminesesd

| N——

R

[ER—

/ - c-37 930317



TRANSPORTATION RESEARCH CENTER INC.

- EXTERNAL DIMENSIONS

PART 572B 12-JAN-93
TRC ED82632 572B SNB26 EXT. DIMENSION CAL32
SN HUMANOID 826
: ] ; i
! TEST PARAMETER ! SPECIFICATION | TEST RESULTS !
! TEMPERATURE ! 18,9 - 25.5 ¢ ! 20.0 C :
i ' : ;
i RELATIVE HUMIDITY : 10 - 70 % 143 % :
! ; ; !
! SITTING HEIGHT . . i 904 -~ S0 MM | 904, MM ;
! SHOULDER PIVOT HEIGHT ! 553 - 549 MM ! 564. MM :
! HIP PIVOT HEIGHT : 99 MM !  REFERENCE !
: ! ! !
! HIP PIVOT FROM BACKLINE ; 102 MM !  REFERENCE !
| KNEE PIVOT FROM BACKLINE ! 511 - 526 MM ! 518. MM !
f : | ; '
| REAR OF HEAD FROM BACKLINE ! 43 MM {  REFERENCE !
T N ; ; ;
{ CHEST DEPTH I D3t - D44 MM 1 2939, MM !
; : ! :
| SHOULDER WIDTH | 452 — 4&7 MM | 455 MM :
; : : : i
| CHEST CIRCUMFERENCE OVER NIPPLES | 935 — 1016 MM | 958, MM !
: i o ; !
I WAIST CIRCUMFERENCE AT MIN. GIRTH! 798 - 828 MM | 826 MM :
; ! ! !
i HIP WIDTH ! 356 - 391 MM ! 376 MM {
! ; : !
! KNEE PIVOT FROM FLOOR I 490 - 506 MM ! 495, MM :
DUMMY MEETS SPECIFICATIONS

("
TECHNICIAN ZEE%EL T

c-38 930317
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TRANSFORTATION RESEARCH CENTER INC.
HEAD DRQF TEST

FART S72R 12-JdAN-93

]

e

TRE HOR2432 | 372R BN 824 HEADR DROF CaL 322

| TEST FARAMETER I BPFECIFICATIOHN ' TEST RESULTS |

| RELATIVE HUMIDITY | 10 - 70 % | 43 % i
| | | o | |
| PEAK RESULTANT I i R
| ACCELERATION i 210 - 240 G i 247,87 & |
| | i N o
| TIWE ARGVE 100 § LEVEL | 5.9 -~ 1,5 NS | 1.21 M8 |

; I | - |
I PESK LATERAL ACCELERATIONI 10 G MaX i -4.34 @ |

4 z ; |
I8 ACCELERATION CURVE | " ;
UNINODAL? ] YES i YES |

[P

7 R
Nt sk

DUMMY MEETS SPECIFICATIONS

TECHNIEI%H_Jégg%éé_:éé;tigﬁcti: ............

- C-39
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" TRANSFORTATION RESEARCH CENTER INC.

NECK PEMIUL UM TEST

FART 372FR 12-4AN-93

TRC HNB24632 I72R SN B24 HEAD/NECK CAL 32
| } ! J
! TEST FARAMETER I SPECIFICATION I TEST RESULTS !
1 i | ]
I TEMPERATURE ) i 18.9 - 25.5 C | 20,0 C |
I RELATIVE HUMIDITY ! 16 - 720 % | 43 % i
FENDUL UM VELOCITY | 4.55 T0 7.77 M/BECH 7+31 HM/R8EC |

FENDULUH DECELERATIONI i ' |
! !

!

) |
! !
b TL - T2 TIHE (5 - 20 G | 3 ME MaX ! 2.43 HS !
: T2 -~ T3 TIME (20 - 20 8) : 25 - 30 MB : 27,23 M8 ;
: T - T4 TIME (20 - 5 &) ; 10 M5 MaX : 53,42 HE :
f AVG. B LEVEL T2 - T3 ; 20 - 24 G : 23.23 6 ;
| WAXINUM ROTATION ANGLE | &3 - 73 DES |  65.78 DEG |
| PEAK HEAD RESULTANT ACCEL | 26 8 WX 1 23988 1
| TEST FARAWETERI SPECIFICATION 1 TEST RESULTS |
| ROTATION ANGLE!  TIWE  CHORDAL DISP. | TINE  CHORDAL BISF.(
| (DEGREERS ! (M8 (MM boo(Ms) (HMI !
7_;===_=====:=””T::z;*z=,~_m_ww;m_w_“_____M-__;-n____=_T=_~___==_====T
! i bo-2.0 - +2.0 1 ~12.7 - +12.71  1.2% | 0.00 !
2 20 t 2.4 - 34:4 2 33.3 - 78«?2 31.44 2 &61.97 2
t &0 1 40.3 -  §1.7 ﬁ 10%¢.2 - 134ﬁ6§ 48,31 2 118,99 i
i MaX 3 33.2 - 46.8 2 127.¢ - 132+4§ 53 .30 z 131.42 ;
z &0 z 47.0 - 83.¢ 2 109.2 - 134+6§ 72.82 i 119.84 §
i 30 2 8.4 -~ 104.4 2 53.3 - ?8*72 ?23.02 § 38.44 ;
; 0 :101.0 - 123.0 i -12.7 - +13,7§107,31 : 2,43 :

pUMMY MEETS ECIFICATIONS

TECHNICIANC ~~—~1L%£EZ~C_____”____;___

C—bk 930317
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I

TRANSFORTATION RESEARCH CENTER INC.
THORAX IMFACT TEST

FART B72B 13-4AN-23

i
R
i
il
3
L8]
-d
|38
2]
mn
=z
o
J
N

TREC TLS L-8.THAQRAX CaL 32

4w Sedn e esa smsp Shte St dem it b temm M cem 4ese e mr teerdmn mee Giee e te Gete et Tee Gre e e e et e en Aeed Seee Mbt bt s G st St G S bme wah Bns Shee S0 ey mme ime e X e4b Hmy S st s e Soms eat vbe e aeim amms e e o |

b LOW SPEED TEESTY i

! ;
t j
z | omm e |
! !

TEST PARAMETER I BFECIFICATION I TEST RESBULTS

I FENDULUM VELOCITY b 4,22 - 2,31 H/SEC 4.28 M/SEC !
] ' } ) } |
! PEAK STERMNUM DEFLECTION Z8 MM HAaX, . 23.80 MM ]
! i i |
I PFEAK RESISTIVE FORCE ] A450. M MAX. i G778, N {
! / i ] |
| INTERNAL HYSTERESIS i 50 - 70 0% i 69,9 % ]

TR S o st hes can cier M4 e Teun = as S W S S G e e G W e e m = e dree S WE HAb S e Gem dem e Sers G ER S mit e st mer b e et el et Sem bese i et MID Uk b A e Mo vt 4w e . o oy som T

LGUMMY MEETS SPELJFICATIONS

TECHNICIAN_ ﬁy42Z§CL§§§t:;%;? ____________
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TRANSFORTATION RESEARCH CENTER INC,

- THORAY IHFACT TEST

FART S72R 13-14N-93
TRC THE24Z2 572R SN 824 H.5.THORAX CAL 32
i ! } !
! ! HIGH SFEEDR TEST f !
f ] e e I ]
} TEST FARAHMETER | SFECIFICATION I  TEST RESULTS i
! ! | I
|  TEMFERATURE i i8.9 - 25.5 © | 20.0 0 ]
! i ] ]
|  RELATIVE HUMIDITY ] i0 - 70 % i 43 % |
i ! ] t
| PENDULUM VELDCITY | &.64 -~ &.77 M/7SEC | &.48 M/SELD !
! f f ]
| "PEAK STERHNUM DREFLECTION | 43 MM Max. ! 35,99 MM !
! i I i
! FEAK RESISTIVE FORCE i 10009, M HAX. | 2129, N i
i ! ] !
|  INTERMNAL HYSTERESIS ! 50 -~ 70 % | 49,0 % {
SCI: 53.34 MH

OUMHY MEETS SFESIFICATIONS
~ TECHMICIAN. . «4;Z§§*2§;:::2§ _____________
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TRANSFORTATION RESEARCH CENTER INC.
. ARDOMEN COMFRESSION TEST
FART 572K 12-JAN-93

824 ARDOHM COMFR CaAL 32

-4
bl
t
>
iz
e
P
e
£
I3
&)
~J
[
el
i
pra

e mer 00 Sor wawe Gaee aes v s Tes e ioe % Seas et G Moes W G0 Sie 4aee Gewe e Web b evd em sive dane aew e e Ghas Sose Sevt S feim sees Leed Sas s e et Yol s AN it S e M mee e Tee T e e e e e A S St e e ek e oo et

|  RELATIVE HUMIDITY | 10 ~ 70 % | 43 % i
| | i P
{ FORCE AT 0.00 MM DISF, | 44,48 N i 44,48 N i
I | I | {
| FORCE AT 12.7 MM LISF. | 102,20 - 160,13 N | 125,23 N i
] I | | |
|  FORCE AT 19.1 MM RISF. | 160,13 - 222,40 N | 180,31 M .
| i 1 i
|  FORCE AT 25.4 MH DISF. | 222,40 - 280.22 N | 247,53 N |
| j i | :
| FORCE AT 33.0 MM DISF. | 324.70 - 391.42 N | 347 .42 M Co

LUMMY MEETE SPECIFICATIONS

TECHNICIAN"_§££226b_%§%fE%:j ____________
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AL 32

OMPR C
MIN, MAX
MIN., MAX

5728 SN 826 REOOM C
B/ b214/ -40

1658/ 5214/ -di
1§14)

AB62632

FILTER = ALPF
Fl

3

LTER = ALPF
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

PART 572B

TRC LF82632

572B SNB26 LUMBAR FLEX CAL32

12-JAN-73

P |

TEST PARAMETER

s e may e e e

H
i SPECIFICATION

- o

TEST RESBULTS

T —

-

H
TEMPERATURE i

-

I

- -

18.9 - 25.5 € | 20.0 €
; ; ; i
! RELATIVE HUMIDITY : 10 ~ 70 % : 43 % !
g ! : !
! FORCE AT O DEG FLEXION  |-26.69 - +26.69 N | 0.00 N ;
i FORCE AT 20 DEG FLEXION | 97.86 - 151.24 N | 106. 75 N !
| i : :
! FORCE AT 30 DEG FLEXION !151.24 - 204.62 N ! 160.13 N :
! FORCE AT 40 DEG FLEXION !204.62 — 258.00 N ! 213.50 N !
: ; ! ;
! NET RETURN ANGLE : < 12 DEG ! 4.35 DEG !

DUMMY MEETS SPECIFICATIONS

TECHNICIAN /€££§¢ Fo—A

C-67
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TRANSPORTATION RESEARCH CENTER INC.
RIGHT KNEE IHPACT TEST
FART S72R

TRC RRB2&32 S7ZR OGN B24& RLOKNEE

21-JaMN-93

IHF

Cal.

T
oy

G949 b S seh sete e ey e I e e e s s ki rew seE s SR Gees Mk Ses G ler Shm Sees Ame e S Stk S Sab. sems dmp Ges Gvet Sems e e Mees Se0e Nw S SHke Sk Fese e Seab WM Sues sere mte Soun e e mis S0ad Sbew a3 TAD Sma WP eee mes s i sese toan. sere

! TEET FARAMETER t SFECIFICATION I TEST RESULTE

RELATIVE HUMIDITY ! 10 - 720 % 1 S8 X

!
}
!
!

FEMDULUM YELOCITY

I FEAK KNEE IMPACT FOHCE bo822¢ - 11121 N ! PLE3.59

} I }
P DURATION. ABQUE 4442 N | =17 MB | 2.00

DUMHY MEETS SFECIFICATIONS
~

TECHNICIQNMLZZ£;< ____________ :Z:: _______

C-68
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TRANSPORTATION RESEARCH CENTER

LEFT KNEE IMPACT TEST

INC.

PART 572B D1-JAN-93
TRC LKB2&32 5708 SN 826 L.KNEE IMP CAL 32
' : : !
i TEST PARAMETER !  SPECIFICATION i  TEST RESULTS !
r B ! : :
!  TEMPERATURE ! 18.9 - 25.5C ! 22.0 C !
: : ! '
! RELATIVE HUMIDITY ! 10 - 70 % ' 52 % ;
! ! ! '
!  PENDULUM VELOCITY | 2.06 - 2.15 M/SEC | 2. 13 M/SEC :
! ; : : :
| PEAK KNEE IMPACT FORCE | 8229 — 11121 N ! %433.53 N '
| ! ! ;
| DURATION ABOVE 4448 N ! =17 M3 i 1.97 MS !

- DUMMY MEETS SPECIFICATIONS

TECHNICIAN C2229- A%;m3<g(Léz:i:

Cc-70
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APPENDIX D

MISCELLANEOUS TEST INFORMATION
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NH

SIGN CONVENTION
S PN VENTION

TSA DATA TAPE REFERENCE GUID

B
__._.___________~_______________

ACCELEROMETERS: +X: FORWARD
+Y: LEFTWARD
+Z: UPWARD
POTENTIOMETERS: +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
(IN RELATION TO 2
SEATED DUMMY)

LOAD CELLS: +FEMUR FORCE: TENSION
= CuLLS:
+SEAT BELT FORCE : TENSION

+BARRIER FORCE: TENSION

NECK LOAD CELLS: +X
em=al) CELLS:

+Y
+Z
+X
+Y

+2

TIBIA LOAD CELLS: +X
+Y
+Z
+X

+Y

FORCE:
FORCE:
FORCE:
MOMENT:
MOMENT:
MOMENT :

FORCE:
FORCE:
FORCE:
MOMENT:
MOMENT:

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 LEFTWARD
BOTTOM oF TIBIA MOVING REARWARD

D-5 93031
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FREQUENCY RESPONSE CLASSES

SAE J211 OCTS8S8

TYPICAL TEST MEASUREMENTS

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity cor 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 OWNER'S MANUAL

E-1 930317




‘Safety ReStraints

Using Safety Restraints Properly.......coceeevrmrnenas
Safety belts sereesinenaesrererens
Safety belt maintenance eereeeeetsenessa e
Combination lap and shoulder belts ............ R
Safety belt light/ChIME w.cvveveusesissmseeesssessssssasennanaons
Lap belts ......... . sesrissessenss
How to untwist or unjam a safety belt ...
Procedure to correct a twisted safety belt ...........
Procedure to correct a rotated tongue on safety

belt .

Air Bag Supplemental Restraint System ..............
The importance of wearing safety belfs ..............

The importance of being properly seated ........... :

Important information for passenger air bag ...
How the air bag supplemental restraint system
operates .......

Safety Restraints for Children ........c.cccoerreuerrennee.
Safety belts for children
Safety seats for children
Installation instructions for child safety seat

locking clip
Attaching safety seats with tether straps ......... .

10
10
12
13
15
16
17
18

20

24

24

25

26°

32
33
35

37
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