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SECTION 1.0
PURPOSE AND TEST SUMMARY

This 35 mph frontal barrier impact test is part of the Composite FY'36
Vehicle Barrier Impact Testing Program sponsored by the National Highway

Traffic Safety Administration (NHTSA) under Contract No. DTNH22-34-D-11149.

The purpose of this test was to obtain vehicle crashworthiness and occupant
restraint system performance data for an impact speed in excess of the

current 30 mph FMVSS 212/219/301-75 requirenents,.

The 35 mph frontal barrier impact test was conducted in accordance
with the Office of Market Incentives (OMI) Laboratory Indicant Test
Procedure. Standard Enforcement Indicant Test Progran data for FMV3S No.
212, "Windshield Mounting", FMVSS No. 219 (Partial), "Windshield Zone
Intrusion", FMVSS No. 310-75, "Fuel System Intezrity", as well as occupant

per formance data are provided herein,
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SECTION 2.0
SUMMARY OF TEST NUMBER CG0613

A load cell barrier consisting of 35 load cells was impacted by a 1987
Ford Aerostar Cargo van at a velocity of 35.1 mph. The test was performed
at the Transportation Research Center of Ohio on December 30, 1935, Pre-

and post-test photographs of the vehicle and occupants can be found in

Appendix A.

Two Part 572, 50th percentile male anthropomorphic test devices ( ATDs)
were placed in the driver and right-front passenger designated seating
positions, according to dummy placenent procedures specified in Laboratory

Indicant Test Procedure dated April 1, 1985.

Both ATDs were instrumented with head and chest triaxial
accelerometers and right/left femur load cells. In addition, load cells
were placed on the driver's and passenger's lap and shoulder belts to
measure dummy upper torso and pelvic section loading. A summary of dummy

calibration test data can be found in Appendix C.

The crash event was recorded by one real-time camera and 16 high-speed

cameras. Camera locations and other pertinent canera infornation are found

in Section 4 of this report.

The 56 channels of data were recorded on two 1l-track tape drives.

Appendix B contains the vehicle, load cell barrier and dummy response data

plots.
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CRASH TEST SUMMARY

TEST NO. 861230 PROJECT: CGO0613

DATE: December 30, 1986 TIME: 14:07 TEMP: YOOF
VEHICLE: 1987 Ford Aerostar Cargo Van

TEST WEIGHT (LBS): 3618

IMPACT ANGLE (DEG)*: 0

IMPACT VELOCITY (MPH)*¥: 35,1

MAX CRUSH (IN) STATIC: 19.5

DUMMIES: DRIVER PASSENGER

TYPE: . Part 572 Part 572

LOCATION: Front Left Front Right

RESTRAINT: 3-pt. Production Seat Belt 3-pt. Production Seat Belt

NUMBER OF DATA CHANNELS: 66

NUMBER OF HIGH SPEED CAMERAS: 15 and 1 real-time canmera

¥With respect to tow track centerline,

¥%Speed trap measurement (+ .05} accuracy).
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GENERAL COMMENTS

The 1987 Ford Aerostar cargo van was equipped with a 2300 cubic
centimeter, U4-cylinder inline engine, 5-speed manual transmission. The
total test weight with two 50th percentile male dummies, instrumnentation and

two on-board cameras was 3513 pounds,

The test vehicle impacted the frontal load cell barrier at a velocity
of 35.1 mph and appeared to comply with FMVSS No. 301-75, "Fuel OSystem
Integrity". There were 100 percent windshield retention and fuel 1eakége

during the rollover test was within the requirements of FMVSS No, 301-75.

The vehicle sustained 19.5 inches of static ecrush. Maximum load cell
barrier force measured by the 36 load cells was 167146 pounds at 41.3

mil liseconds,

The driver's "Head Injury Criteria" was 1568, the maximun chest
deceleration over 3 milliseconds was 49 g's. The right and left femur loads

were 252 and 312 pounds, respectively.

The passenger's "Head Injury Criteria" was 1070, the maxinum chest
deceleration over 3 milliseconds was 54 g's. The right and left femur loads

were 342 and 421 pounds, respectively,.

Tne belt-related data for each occupant are presented in Section 4.0 of

this report,
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DATA ACQUISITON EXPLANATIONS

After the initial pulse, data channel BC5F, load Cell Barrier Position

€5, did not return to baseline.
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TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company

MAKE/MODEL: Aerostar VIN: 1FTCAT4AQHZ A02258
BODY STYLE: Cargo Van MODEL YEAR: 1987
NATSA NO.: CGO0613 COLOR: Red
ENGINE DATA: TYPE: Inline CYLINDERS: 4 DISPLACEMENT: 2300 cc
X GAS, DIESEL, ____ TURBOCHARGE
TRANSMISSION DATA: 5  SPEED, X MANUAL, — AUTOMATIC, FWD X RWD
DATE VEHICLE RECEIVED: 12/12/86 ODOMETER READING: 123

DEALER'S NAME AND ADDRESS: Bob Chapman Ford
1255 Colunmbus, Street

Marysville, Ohio 43040

ACCESSORIES:

POWER STEERING  Yes AUTOMATIC TRANSMISSION No
POJER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
POJER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No
RADIO Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDO4 DEFROSTER No
OTHER

DATA FROM CERTIFICATION LABEL ON LEFT DOOR FACE OR "B" POST:

VEKHICLE MANUFACTURED : Ford Motor Company
DATE OF MANUFACTURE: 9/88
GVWR: 4200 LBS.

GAWR: FRONT 2200 . LBS., REAR 2100 L3S,
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DATA FROM "RECOMMENDED TIRE PRESSURE™ LABEL ON DOOR, POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 35 psi; REAR 35 psi

RECOMMENDED TIRE SIZE: P185/75R14SL LOAD RANGE X B, c, D

TIRES ON VEHICLE (MFGR., LINE, SIZE): Michelin P135/75R14
IS SPARE TIRE A "SPACE SAVER": Yes
IS SPARE TIRE STANDARD EQUIPMENT: Yes
VEHICLE CAPACITY: TYPES OF SEATS Front - Bucket
TYPE OF FRONT SEAT BACKS Fixed

NUMBER OF OCCUPANTS FRONT 0 REAR 2 TOTAL

CARGO LOAD NA* LBS. TOTAL NA¥ LBS.

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

RIGHT FRONT 864 L33. RIGHT REAR 588 LBS.

LEFT FRONT 926 LBS. LEFT REAR 635 LBS.

TOTAL FRONT WEIGHT 1790 LBS. (59.4 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1223 LBS. (40.6 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 3013 L3S.

CALCULATION FOR TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT

UDJd = UNLOADED DELIVERED WEIGHT (3013 LBS)
VCW = VEHICLE CAPACITY WEIGHT NA¥

DSC = DESIGNATED SEATING CAPACITY (2)

RCLW = VCW - 150 (DCS) = NA*

TARGET TEST WEIGHT = UDW + RCLW + (2 DUMMIES X 164 LBS/DUMMY)

3013 + 300 + 328 LBS**¥

TARGET TEST WEIGHT 3641 LBS

#Safety Compliance Certification Label did not contain this information.

¥ A cargo capacity of 300 lb. was used for this test as specified by the NCAP
Laboratory Procedure.
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NEIGHT OF TEST VEHICLE WITH REJQUIRED DUMMIES AND 277 LBS. CARGO:

RIGHT FRONT 1003 LBS. RIGHT REAR 806 LBS.

LEFT FRONT 1022 LBS. LEFT REAR 787 LBS.

TOTAL FRONT WEIGHT 2025 LBS. (56.0 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1593 L8S. (44,0 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3618 LBS. (0.6 % UNDER TARGET WEIGHT)
WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 0 LBS.

COMPONENTS REMOVED TO MEET TARGET WELGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 27.4 ;LF 27.4 iRR 28.4 ;LR 27.9
PRE-TEST ATTITUDE: RF 25.6 iLF 26.7 ;RR 26.8 ;LR 26.8
POST~TEST ATTITUDE: RF 27.9 ;LF 28.8 ;RR 25.6 ;LR 25.9
WHEELSASE: 118.5 INCHES

cG = 52.1 INCHES REARWARD OF FRONT WHEEL CENTERLINE

TEST CONDITIONS

TEST NUMBER: 861230

DATE OF TEST: December 30, 1986 TIME OF TEST: 14:15
TYPE OF TEST: Frontal Load Cell Barrier Impact IMPACT ANGLE: o °
AMBIENT TEMPERATURE AT IMPACT AREA: 70°F

TEMPERATURE IN OCCUPANT COMPARTMENT: 72°F

IMPACT VELOCITY: PRIMARY = 35.1 MPH

(SPECIFIED RANGE = 34.5 TO 35.5 MPH)

VEHICLE REBOUND AND CRUSH (ALL DIMENSIONS IN INCHES)

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: R 171.8 ;C 175.9 ;L 170.9
POST-TEST: R 155.5 ;C 156.4 ;L1541
TOTAL CRUSH: R 16.3 ;+C 19.5 L 16,8
FOR FRONTAL IMPACTS, DISTANCE FROM FRONT OF TEST VEHICLE TO BARRIER AFTER
IMPACT: R: 28.3 ;C: 28.2 ;L 29.1
2-7 861230



VISIBLE DUMMY CONTACY POINTS:

DRIVER #411 PASSENGR #880
Lower steering wheel rim
Head Steering wheel hub Right knee
Chest None None
Abdomen None None
Left Knee Instrument panel Instrument panel
Right Knee Instrument panel Instrument panel
DOOR OPENING:
LEFT RIGHT
Front No tools required No tools required
Rear DNA DNA
SEAT MODVEMENT:
SEAT BACK FAILURE SEAT SHIFT

Front No No
Rear DNA DNA
L AZING DAMACE: Entire windshield cracked. No other glazing damage

OTHER NOTABLE IMPACT EFFECTS:

Passenger dummy left clavicle casting fractured

during impact.
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SUMMARY OF RESULTS FOR - - -

FMV33
FMVSS
FMVSS

SECTION 3.0

212, "Windshield Mounting"
219 (Partial), "Windshield Zone Intrusion"

301-75, "Fuel Systen Integrity”
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SUMMARY OF FMVSS 212 AND 301 DATA

PRE-IMPACT DATA

MAKE/MODEL: Ford Aerostar
BODY STYLE: Cargo Van MODEL YEAR: 1987
NHTSA NO.: C30613 COLOR: Red

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Ford Moter Company

DATE OF MANUFACTURE: 9/86 VIN: 1FTCAT4AOHZA02258

GVWR: 4200 LBS., GAWR: FRONT 2200 LBS., REAR 2160 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal Load Cell Barrier Impact

DATE OF TEST: 12/30/86 TIME: 1t4:15 TEMP: T70°F
REQUIRED IMPACT VELOCITY RANGE: 34.5 MPH TO 35.5 MPH

IMPACT VELOCITY: PRIMARY = 35.1 MPH

TEST WEIGHT = 3618 LBS., STATIC CRUSH MAX, = 19.5 IN., REBOUND = 29.

FUEL SYSTEM DATA

TEST FLUID TYPE: PURPLE STODDARD SOLVENT #2; SPEC, GRAVITY:
KINEMATIC VISCOSITY: 0.99 CENTISTOKES

"USEABLE" CAPACITY*: 17.0 GALLONS (FURNISHED BY CTM)

TEST VOLUME: 15.8 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OW4NERS MANUAL): 17.0 GALLONS

DETAILS OF FUEL SYSTEM: Fuel tank centrally located beneath cargo area.

1 IN.

0.754

Filler cap located on left side forward bf rear axle. Filler neck enters

tank on left rear side.

ELECTRIC FUEL PUMP: YES FUEL INJECTION: YES

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

OPERATING? YES

¥WITH ENTIRE FUEL SYSTEM FILLED FROM FUEL TANK THROUGH CARBURETOR BGWL.
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FMVSS NO. 219, "WINDSHIELD ZONE INTRUSION", DATA SHEET

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" dia.
rigid sphere weighing 15 pounds in a position such that it simultaneously
contacts the inner surface of the windshield and the top surface ol the
windshield and 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 1/2" distant form the locus line. The LOWER EDGE OF THE PROTECTED ZONE is
the longitudinal projection onto the outer surface of the windshield of this
line.

FMVSS 219 TEST DATA:

L A 1

r T‘
% TR

b |
‘7’
—————— Y
——— e -
1 Lower Edge of Protected Zone

(marked by tape on windshield)

14 \\\“'Zero Point (0,0)
|

C -
FRONT VIEW
A= 53.2" C=_62.9" E=_25.8"

B = 17.6" D = 34.6" F = 25 8"
DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4": COORDINATES
(Show location of penetration on zbove sketch) X Y
1.
2.
3.
R
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FMVSS NO, 212,

"WINDSHIELD MOUNTING", DATA SHEET

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

FMVSS 212 REQUIREMENTS:

FMVSS 212 TEST DATA:

The Post-Test periphery retention amount must be

at least 75% of the Pre-Test periphery measurement
for vehicles NOT equipped with automatic
restraints, and 50% for each side of windshield
for vehicles equipped with automatic restraint
systems for front occupants.

WINDSHIELD PERIPHERY

PRE-TEST (in.)

POST-TEST (in.)

PERCENT RETENTION

RIGHT SIDE 89 ¢ 89.6 100.0%
LEFT SIDE 89.6 89.6 100. 002
TOTAL 179.2 179.2 100.007%
AREA OF RETENTION FAILURE:
l——'ﬂAﬁ
A
l
Width of Moulding
05 indicated
Lo
FAILURE DETAILS:
3-4 861230




FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE Oo 900
NOTE: If side £ill
T rotate to filler,
G FANT

. cap is down.

Fuel
Cap Location

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION:

Filler

(Spec. Range = 1 to 3 min.)

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time = 5 ninutes, 00 seconds
TOTAL - = = - = - - = 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = 7 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th
TROM ONSET OF ROTATION | Minute | Minute
Maximum Allowable Solvent Spillage - - 5 oz. 1l oz. 1l oz.
o ‘11er cap down) - — — — —
0 to 90° (filler cap down) 1.4 oz. 0.2 0z.] 0.2 oz.
SOLVENT SPILLAGE LOCATION(S)
Fuel filler neck/fuel tank connection.
3-5 861230




FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE O O

2

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

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time - = 5 minutes, 00 seconds
TOTAL - - - - - - - = 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = 14 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes bth 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage — A 5 oz. 1l oz. 1l oz.

90° to 180° (filler cap down) =— - - -

0.1 oz. 0 oz. 0 oz.

SOLVENT SPILLAGE LOCATION(S)

Fuel filler neck/fuel tank connection.
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FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

O
TEST PHASE ]800 270

N\l

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

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time = 5 minutes, 00 seconds
TOTAL - = = = = — - = 7 minutes, 00 seconds
Next Whole Minute Interval =- - - - = 21 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

5 oz. 1l oz. 1l oz.

Maximum Allowable Solvent Spillage -

180° to 270° (filler cap down) - - - =
0.4 oz. 0.2 oz Trace

SOLVENT SPILLAGE LOCATION(S)

Fuel filler neck/fuel tank connection.
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FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

O
TEST PHASE 270

STATIC RCLLOVER MACHINE ROTATION TIME INFORMATION:

(Spec. Fange = 1 to 3 min.)

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time = 5 minutes, 00 seconds
TOTAL - - - - = - = = 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = 28 ninutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th
FROM ONSET OF ROTATICN | Minute | Minute
Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1l cz.
270° to 360° (filler cap down) - - - -
0.7 oz. 0 oz. 0 oz.
SOLVENT SPILLAGE LOCATION(S)
Fuel filler neck/fuel tank connection.
3-8 861230
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VEHICLE STATIC ROLLOVER DATA SUMMARY:

FIRST 5 MINUTES 6TH 7TH
FROM ONSET OF ROTATION MIN, MIN.
MAXIMUM ALLOWABLE SOLVENT SPILLAGE 5 07 102 1 0z
0 70 90° (FILLER CAP DOAN) = - = = - = 1.4 0.2 0.2
90 TO 180° = = = = = = = o = o == = = 0.1 0 0
180 to 270o ————————————— 0.4 0.2 Trace
270 £0 350° - - m e e e e o e e - - 0.7 0 0

3-9 861230



SECTION 4.0
OCCUPANT, VEHICLE AND LOAD CELL BARRIER INFORMATION
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DUMMY KINEMATIC SUMMARY

DRIVER
During impact, the knees translated forward and struck the instrument

panel. The dummy's head and upper torso rotated forward until the dummy's
face struck the steering wheel hub and lower wheel rim, Just prior to
contact, the steering column had rotated upward. The dumny rebounded
rearward into the seatback., The head contacted the head restraint, The
dumay fell over onto its right side and came to rest lying on its right

side.

PASSENGER

During impact, the knees translated forward and struck the instrument
panel, The head and upper torso rotated forward until arrested by the
restraint system and the head contacted the right knee. The dummy rebounded
from the restraint system until the upper torso contacted the seatback. The

dunmy came to rest seated upright and facing forward.

4-2 861230



DUMMY INJURY CRITERIA

MAXIMUM ACCELERATION ('G')
HEAD CHEST
X Y z R X Y z R*
DRIVER -119.2 | 28.9|-115.0 | 149.6 | -48.3| 27.9 17.5 49
PASSENGZR | _33 3| -26.3| ~85.3 85.6 -55.5| -42.8 18.9 54
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DRIVER 252 812
PASSENGZR 342 421
MAXIMUM FORCE~SEAT BELT LOADS (L2S)
SHOULDER STRAP LAP STRAP ' 4P STRAP
UPPER BELT LOAD RIGHT BELT LOAD E7T BELT LOAD
DRIVER 1952 - | ~100
PASSENGER 9241 2478 | .
HEAD INJURY CRITERIA%¥
HIC t, (MSEC) t, (SZC)
DRIVER 1568 77.9 88. 4
PASSENGEZR 1070 69.5 105. 5
*Defined =zs exceeding 0.003 sec. duration
¥%As defined in FMV3S No. 208
4-3 861230




FIGURE 15 T-1R

DUMMY POSITIONING DATA FOR
35 MPH FRONTAL BARRIER IMPACT TEST

PRE~-IMPACT DATA:

Make/Model: Ford Aerostar
Body Style: Cargo Van Model Year: 1987
RETSA No.: CG0613 . Color: R.ed'

DATA FROM CERTIFICATION LABEL:

vehicl‘ Hlnuflttur’t: Ford Motor Company :
Date of Manufacture: 9/86 [} VIN: 1FTCAL4AOHZAQ2258

GVWR: 4200 1b; GAWR: FPront = 2200 1b: Rear = 2160 ib

POST~IMPACT DATA:

Date of Test: 12/30/86 Time: 1407 ' Temperature 70° °F

Regquired Impact Velocity Range: 34.5 mph to 35.5 =ph
Impact Velocity: Primary = _ 35.1 mph Secondary = =ph
Seat Type: bucket Adjuster TYpe: manual

Bucket Seat Back Type: Driver side manually adjustable, passenger side fix
Techniciang: B. Crabtree, D. LeValley, J. Clarridge

DRIVER DUMMY# PASSENGER DUMMY ¢ [8]0] 0]
HEAD 20,6 |” 203 |® HEAD
TARGET 17 |°® -6 _|* TARGET
XNEE 23.0 23.3 |* KNEE
JOINT 101 104 | JOINT
APPROX=-1] 10.0 9.5 |™ APPROX-
IMATE 128 |*® 128 |® IMATE
.HN .H-
POINT POINT
A
" B }
A= __ 579 -
B = _ 45.9 " rE; c - 1B o,
C =" 28.9 o b =
D=__120 " A %) | DOOR
E = 12.0 ' 7 fol nY iy GLASS
—8 - = REIGHET
[ 1\
LATERAL BAR =X N
ADJUSTABLE N y NS
POINTER
LEFT ~ RIGHT
FRONT DRIVER PASSENGER FRONT
DOOR DUMMY DUMMY DOOR
411 | 1] 810§ 0]

L=4 RAT1230




l DUMMY IN-VEHICLE POSITION RECORDING SHEET
l HH \
DRIVER [ PASSLNGER <«
#411 #880 : Bw
: : ¢
HE |
18.9 22.8 ]
l HW CDh
23.9 27.8 -
= AR -
23.3 27.6
i = M
15.1 DNA
KDL N {{D
l 5.8 9.1
KDR
5.6 8.9
TA
21° 21°
SA
l 20° 19°
l DRIVER PASSENGER
#4101 #880
| =
7.6 6.4
s
I 7.6 7.1
AD
4.1 4.3
I HD
6.1 5.1
KK
9.9 8.3
i =
9.9 7.4
—  pee— AA
I HH = Head to Windshield Beader HR = Head to Side Roof
HW = Head to Windshield HS = Head to Side Window
| CD = Chest to Dash AD = Arm to Door
CS = Chest to Steering Wheel HD = Hip to Door
KD = Knees to Dash KK = Knee to Knee
T4 = Torso Angle AA = A&nkle to Ankle
SA = Seat Back Angle
l Tcrso and seat hack angles are relative to vertical.
ALL MEASUREMENTS IN INCHES
l 4-5 861230



SEAT BELT POSITIONING DATA

C i |t \

Dummy's Centerline ~
\. ™ ptg— L

'D' Ring

Belt Load Cell

Shoulder Belt Portion

\
T

Lap Belt Portion

Male Blade )
\/ \\ \ . ——— 1/8" thick alum. plate
Buckle Assy A% ,~§
A~

Emergency Locking

Retractor
Reel

Inboard Anchorage

OQutboard Anchorage

Floorpan
DRIVER PASSENGER
DUMMY DUMMY
A - Top surface of alum. plate to belt upper edge (in) 13.8" 13.8"
B - Top surface of alum. plate to belt lower edge (in) 10.8" 10.5"
C - Dummy centerline to outer edge of belt at chest
flesh top (in) . 6.3" 6.8"
D - Dummy centerline to inner edge of belt at chest " "
flesh top (in) 3.5 4,5
LAP BELT TENSION (1bs) 4 4
SHOULDER BELT TENSION (1lbs) 4 4
4=6 861230



DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

‘////——JB' Post

SCA

\\———Door Striker

Note: Record
position of

tilt strg.
column in /
REMARKS
section. .
/ Crils
7 ¥
/’/
. . MEASUREMENTS
NR - Distance from tip of dummy's nose to top -
rear surface of steering wheel rim. 18.7"
NH - Distance from tip of dummy's nose to center
of steering column hub. 18.6"
HS - Distance from center of steering column hub to "
the forward surface of the door lock striker pin. 22.6
SCA ~ Angle of steering column relative to the
horizontal X axis. 29°
SWA = Angle of steering wheel relative to the
horizontal X axis. 59°
4-7 861230



SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

DRIVER SIDE PASSENGER SIDE

PRE-TEST POST-TEST PRE-TEST POST-TEST
Total belt length from retractor
regl'to bolt h?le anchor point for 128.3 129.0 126.1 124.5
continous webbing systems.
Retractor reel to 'D' ring as
measured on Part 572 dummy. 28.0 26.6 27.6 26.0
Shoulder belt length as measured
on Part 572 dummy. 37.4 40.0 34,5 36.5
Lap belt length as measured on
Part 572 dummy. 37.8 38.0 35.5 36.0
Remainder of belt webbing left
on retractor reel. 25.1 24,4 28.5 26.0
BELT SPOOL-OFF DATA:
As determined by film analysis DNA 2.7 DNA 2.5
As determined electronically DNA 3.9 DNA 3.2
BELT STRAIN DATA:
Measured between retractor reel
and 'D' ring. DNA 0.7 in/ft DNA 0.8 in/ft

'D' Ring
Qutboard Anchorage

Belt-Fixed
Terminals Holding
Extensometer

Reel ——~—\
Emergency Locking 3k )
Retractor __,,//"*ﬁ

Lap Belt
Portion

Linear Potentiometer
for Redundant

4-8

Shoulder Belt Portion

Male Blade
Buckle Assembly

r«— Vehicle Centerline

Inboard Anchorage

861230



VEHICLE ACCELEROMETER LOCATIONS

)
(Y) + LATERAL

—

|
— )

(X) + LONGITUDINAL

— )

(z) + VERTICAL

(X) + LONGITUDINAL

4-9 861230



VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION ¥# DIRECTIQN *¥*
MAX TIME MAX TIME
NO. LOCATION X* y* VA (g) (msec) (g) (msec)
1 REAR SEAT X-MEMBER
AT LEFT SIDE 79.5 12.8 21.6
LONGITUDINAL 2.2 110.0 49,9 56.4
2 REAR SEAT X-MEMBER
AT RIGHT SIDE 9. -12.8 21.6
LONGITUDINAL 2.1 106, 9 43.9 55.56
3 TOP OF ENGINE
BLOCK 14y, =2.3 33.8
LONGITUDINAL 19.7 48.9 133.6 40.0
4 BOTTOM OF ENGINE
BLOCK 135. 2.5 8.3
LONGITUDINAL 51.5 50.5 143.6 42,3
5 BRAKE CALIPER AT
RIGHT SIDE 146.4 -26.5 12.9
LONGITUDINAL 116.0 56.6 139.2 41,1
6 DASH PANEL 126.8 -0.4 47.5
LONGITUDINAL 12.3 94.9 49,1 56.1
L
¥ X + Forward from rear bumper
Y + Left vehicle centerline
Z + Up from ground level
#% LONGITUDINAL: FORWARD
LATERAL: LEFTWARD
VERTICAL: UPWARD
MEASUREMENTS IN INCHES
4-10 B61230



PRE-TEST AND POST-TEST MEASUREMENT POINTS

Length of
Engine Block

}‘izi——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)

Reference

To Bottom Of gff: Icienter
'A' Post (Right/ ear

X16 }/6’ Left Side) - Bumper

T . . . )
o Strg. Column To Firewall (Righz/Left Side)

4-11 . 861230
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VEHICLE TARGET LOCATIONS

24.8"

15.5"

i

4.5" .

f _ ) A NPT st e
P O . Ot PIC ST S WP N PRlRS EPRELSIE 70 NASUTIRRE
1 "
41.4 41.5
n " n
45.7 | 28.3 60.5
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ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Ford Aerostar Cargg Van

VEH. NHTSA NO.: CG0613 ; VIN: 1FTCALl4AQHZA02258
MODEL YEAR: 1987 ; BUILD DATE: 9/86 ; TEST DATE _12/30/86
VEH. SIZE CATEGCRY: Van ; TEST WEIGHT: 3618

VEH. WHEELBASE: 118.5

- L .
X
COLLISION DEFORMATION CLASSIFICATION (CDC) CODE: 12FDEW4 rMe— L2 —la— (/2 —
F (Frontel) R
—r ETETE TN
CRUSH DEPTH C1 = 16.8 inches o | c2 c3 ca cs ?
DIMENSIONS: ' i | | ¢
C2 = 18.5 inches Y "&_@ 1
C3 = _18.9 __ inches
C4 = 19.1 inches
C5 = _18.9  inches \
C6H = 16.3 inches
Vehicle Centerline {}
MIDPOINT OF DAMAGE: D = {(Longitudinal) |
LENGTH OF DAMAGED ciL=b
REGION: L = 68.5 inches
|
_ /) _
k/\/

4-15 861230
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LOAD CELL BARRIER SUMMARY

POSITIVE DIRECTION*

NEGATIVE DIRECTION*

MAX TIME MIN TIME
POSITION (1b) {msec) {1b) {(msec)
TOTAL GROUP 17820.5 30.3 175.1 229.6
TOTAL GROUFP 48586.7 41.6 v -168.5 23.6
TOTAL GROUP 10480, 8 41,6 153. 4 228.4
TOTAL GROUP 25735.0 42.5 206.3 264 .4
TOTAL GROUP 41745,6 40.8 ——— -— €
TOTAL GROUP 31482.5 40,1 -—— _——c
TOTAL LOAD CELL FORCE 16T7145.6 41.3 —-— —_—c
€ No negative value in range of interest
Y See DATA ACQUISITION EXPLANATIONS
*REFERENCE: COMPRESSION IS POSITIVE
TENSION IS NEGATIVE
4-17 861230
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APPENDIX A

PHOTOGRAPHS

PRE-TEST FRONT VIEW

POST-TEST FRONT VLEW

PRE-TEST LEFT SIDE VIEW

POST-TEST LEFT SIDE VIEJ

PRE-TEST RIGHT SIDE VIEW

POST-TEST RIGHT SIDE VIEW

PRE-TEST RIGHT FRONT THREE-QUARTER VIEW
POST-TEST RIGHT FRONT THREE-JQUARTER VIEW
PRE-TEST LEFT REAR THREE-QUARTER VIEW
POST-TEST LEFT REAR THREE-QUARTER VIEW
POST-TEST TOP VIEW (VEHICLE ON ROLLOVER MACHINE)
PRE-TEST WINDSHIELD VIEJ

POST-TEST WINDSHIELD VIEW

PRE-TEST ENGINE CO4PARTMENT VIEW
POST-TEST ENGINE COMPARTMENT VIEW
PRE-TEST FUEL FILLER CAP VIEW

PRE-TEST FRONT UNDERBODY VIEW

POST-TEST FRONT UNDERBODY VIEW

PRE-TEST REAR UNDERBODY VIEW

POST-TEST REAR UNDERBODY VIEJ

PRE-TEST DRIVER DUMMY POSITION VIEW
POST-TEST DRIVER DUMMY POSITION VIEW
PRE-TEST PASSENGER DUMMY POSITION VIEW
POST-TEST PASSENGER DUMMY POSITION VIEW

PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
POST-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIE4 (DOOR OPEN)

POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT
POST~-TEST PASSENGER KNEE CONTACT
POST-TEST FUEL LEAKAGE - VIEW 1
POST-TEST FUEL LEAKAGE - VIEJ 2
POST-TEST TOTAL LEAKAGE
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PRE-TEST RIGHT FRONT THREZ-QUARTER VIEW
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Fizure 9. PRE-TEST LEFT REAR THREE-JUARTER VIEA
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Figure 11. POST-TEST TOP VIEW (VEHICLE ON ROLLOVER MACHINE)
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Figure 12. PRE-TEST WINDSHIELD VIEW
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Figure 13. POST-TEST WINDSHIELD VIEM

[
lﬂﬂ"'!!}m i

Figure 14. PRE=-TEST ENGINE COMPARTMENT VIEW
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igure 18, POST-TEST FRONT UNDERBODY VIEW
=10




Figure 19, PRE-TEST REAR UMDEREQDY VIEW

Figure 20, POST-TEST REAR UNDERBODY VIEW
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Figure 21, PRE-TEST DRIVER DUMMY POSITION VIEY

Tigure 22. POST-TEST DRIVER DUMMY POSITION VIEW
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Figure 23. PRE-TEST PASSENGER DUMMY POSITION VIEW

Figure 24, POST-TEST PASSENGER DUMMY POSITION VIEW

A
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PRE-TEST DRIVER DUMMY & VEHICLE INTERIOE VIEJ (DOQOR OPEN)

Figure 26. POST-TEST DRIVER DUMMY & VEHICLE INTERICR VIEW (DOOR O
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Figure 28, POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIES (DOOR 2PEN)
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POST-TEST PASSENGER KNEE CONTACT
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Figure 31.

POST-TEST FUEL LEAKAGE - VIEM 1
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TOTAL LEARAGE

POST-TEST

Figure 33.
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APPENDIX 3
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APPENDIX C

DUMMY

CERTIF ICATION

RAT 22N



TEANSPORTATION RESEaARCH CERTER OF OHIC

EXTERKN&L DIMERGIONG

FapRT G772 2F=-0EC~-86
TENFERATURE 70.00 F RELATIVE HUMITLITY 27000
WG Elatiid 072 8N 211 EXT OUIMENGION CALLL
| DESCRIFYION } SPECIFICATION | TEST RESULTS [
I SN HUMANGID 411 t ) }
! } ! ]
| Sitling Heidnt 28,46 ~ 35.8IN Iheh IHE I
I ] i J
I Shoulder Fivol Heisht bo21.8 ~ 22.4IN | 22.3 INS |
] | } J
| Hie FPivot Heisgnt | T2 IN (refTor 29 TIHS |
} | ! |
| Hie Fivol Fraom Beckline | 4.8 IN ‘refeil 4.8 INS }
] I } |
I Knee Fivol From Beackline | 2¢.1 - 20.7IH | 20,3 INS ]
i ! I f
| Rear of Heazd From Backline { 1.7 IN (refiy | 17 INS }
] ] | !
| Chest Ilesin ! ¢l - B EIN ] o4 INE ]
| | } ]
I Shoulder Widtn I 17.8 - 18.4IN | 180 INE |
| | | |
| Chest Circumference QOver Nirrles | 346.8 - 40.0IN | 373 INE ]
! . | i j
| Weist Circumference a2t Min. Girtnl 31.4 - 32,&IN | 320 ING ]
f | ] ]
I Hie Widin I 14,0 — 13.49IN | 14.8 INS i
] | ] ]
I Kmee FPivot From Floonr [ 19.3 - 19.91IN | 193 INS |

DUHMY MEETS SFECIFICATIONS

TECHNICIANA:;ézij,Zf%f/,.

C-2 861230



TRANSFURTATION RESEARCH CENTER OF (HIG
LURMRAR FLEXION TEST

FaR S0z LH-TEC~E4

TEMFERGTURE 7000 F FELATIVE HUMIDTITY  25.00
NEA LFati1il T2 OGN 431 LuMkal FLEX el

I DEFLECTION ! SFECIFICATION I TESYT RESULTE I

1

|
| O led. | 0 LES i .00 LES

! 20 les [ 22.00 - 34.30 LES | 26 .00 LES |

| ! i |
| 30 Ted I 34.00 - 44.00 LES | 25.00 LERE 1

I | [
! 40 Ded I 460G - 5800 LES | 47,00 LES

UUNHY MEETS SFECIFICATIONS

TECHHICMN%._% e Lo

C-3 861230



TRAMSFORTATION RESESHOH CENTER OF OHIO
ME&D ROk TEST
ks L7FQ JE-TEC RA

TEMFERSTURE 71 F RELATIVE HUMIDITY 28 &
NLA HUs1111 72 OGN 411 HEAD DROP TAL i1l

PTINE AROVE 100 &6 LEVEL | . - 1.5 M8 I 1.24 M8 !
! ! ! I
IFEAR LATERAL ACCELERATION 10 G MAX I 4,12 6 !

! ! I I
113 ACCELERATION DURVE ! ! !
FUNIHODALT ! | YEE& I

DUrkY MEETS SPECIFICATIOMNE

TECHNIC:IAN_%L,%

C-4 861230



TRANSPORTATION RESEARCH CENTER OF GHIG

ARDOMINAL COMFRESSION TEST

PART 572 Z7-DEC-D
TEMPERATURE 71.00 F RELATIVE HUMIDITY 27 00 X«
MNCA AR41111 572 BN 411 ABDOM COMPR CAL 11

i TEST CORRIDORS i ‘
: LISPLACEMENT ! FORCE i TEST RESULTS ;

P om0 s G o s
E L wéj ET_ B i 23 OO_:_Q&.OO LRSS i 27.11 LRG »i
f 7S OIN i Ra4. 80— 3000 LEeE f 29, ¢4 LBS ;
L 5000-300uss i seesiss |
5 .30 IN ; 72. 00 - 8. 00 LBE= % 7. 321 LBS i

DUMMY MEETS SPECIFICATIONS

TECHNICIAN

C-5 861230



TRAMSFORTATION RESFARCH CENTER OF OHIO
NECYE PERUM TERT
FafT S¥D 26-NEC-BE

TEMFERATURE 71.00 F FELATIVE HUMIDITY 24,00 ¥
NCG HN41111 S72 BN 411 HEATN/HECK CaL 11

23.55 G

} Test Farcmeter ! Srocification 1 Test Reasulte !
! Pennulum vcloc1tw | El.u tn ?S.W fro | 23.?7 fra |
I Fendulum Decelerationt | | |
| | I |
| T1 - T2 5 - 20 G | 2 MGy MOX ! 2.70 mo. ]
] } | |
] T2 - T3¢ 20 - 20 G I 25 - 30 mSe | 28.47 mg. }
! } | !
! T3 - T4: 20 - 5 G {10 mS. moX | S.7% MG }
! | |
| | |
] | !

| Maoximum Retaotion Angle I &% - 73 dasg. ! 4,.?1 ged. ]

| Feask Head Resultesnt Accel | 24 G mar H 21,50 G !

| Test Foramcterl recificoctio | Teclt Results |
| Rotatlon ﬁnilol Time Cnornu] ﬂlrt.i Timm Lnorde] nl"P.l
! (degrees) } {(ms . ) (ireed | ime. ) Cilrre? ]

Q 1101,0 - 123,00 1-0.5 - +0.3

C-6 861230



TEANSEPORTATLON RFESEARCH CENTER OF OHIU

KNEL TH=ADT TELT

Fakrt @re SV-VEC-84

W

H

I

TEMFERATURE 70 F RELATIVE HUMIDITY X3
LEFT KNEE
NCA Lika1i1l 72 8N 411 L RNED IYME CAl 11

! ! j !
| sf !

|  FEAK KNEE Ir#ACT FORCE j 1830 -~ 200 LES. i 1982.463 LES. !

! | ! I
! ! f !
| TDURATION AERQOVE 1000 LEE. | =17 KHEG. | 1.88 ME. !

DUHKY MEETS SFECIFICATIONS

%
TECHNICIAN % s SV [t

C-7 861230



xr
-t
)

TRANSFORTATION RESEARCH DEMTER DF O

FHEE ITH-ACT TES)

EE Y T FoBEC-RA

TERMFERATURE 70 F RELATIVE HUMIDITY 23

FIGHT FHEE
NEA REa1111 G572 UN 411 RORNEE TP CAL 11

! TEST IHhHhLTEF i SFECIF ICATTUN b TEST REGULTS i

FRORE VELOCITY bo&.78 = 7004 FT/8ECH 4.%0 FT/8EC

{

|

!

! ! !
| PEAK KNEE IMFACT FORCE I 1860 - 2500 LES. | 21 73¢79 |rﬁ+
!

!

{

|
f
}
!
i

i ! !
! i !
DURATION ABOVE 1000 LES. | =17 MS. i 1.5 A !

NUMMY MEETS SPECIFICATIOQHS

TECHNICIANé:;égziJQQ?/.

c-8 861230



TRAHSFORTATION RESEARCH CENTER OF QHID

o]
d

THORAY IHMFPACY TEST

.....

FART Ve FF-DEC-BE

TEMFERATURE 70 F RELATIVE HUMIDITY 285 &
NCA 41111 572 8N 411 L.E.THORAX CAL 11

| PEMDULUM VELCCITY | 12.846-14.14 FT/5EC 14,07 FT/SEC f

FEAR DEFLECTION I 1+1 INCHES MAX, | 0.925 INCHES !

| FEAK RESISTIVE FORCE I 1+450, FOUNDS HMAX.| 2% . FOURNDE !

DuMMY MEETS SFPECIFICATIONE

TECHNICI#‘M‘J%%

c-9 861230



Tr CPORTATION RESEARCH CENTER OF QHIO
THOQRAX IHFACT TESRT

FORT 572 27-NEC-Bé&

i

TEMFERATURE 74 F RELA? HUMIDITY 24 X
MLA TH41111 nT2 O8N 411 H.S.THORAX CAL 11

[ HIGH SFEED TEST I

!

| ! | !
| FEAIR DEFLECTION [ 1.7 INCHES Mad f 1.44 INCHES {
! | ! !
f ! | i
P FEA ERI8TIVE FORCE I 2,250, POURDES HAX. | 202% . POUNDE !
] | | !
| | | |
I QN - 70U i O . 0 !

IUKFMY MEETS SPECIFICATIONG

TECHi’JICI{-}N%:M -

Cc-10 861230



TRAHSFORTATION RESEARCH CEMNT
ERTERNAL

bt L

TEMFERATURE 70,00 F RELA
NCA EDRgaot a7l

SPECIFI

I DESCRIPFTION i
I BN ALDERSON 830 f

I Sitting Helgnt

RTFENSTUONS

EROF

TIVE

b TEST RESULTS !

CATION

OHIO

HUMIDITY
e 880 EXT, DINMENSION

2340

o
Cal.Ob

1 Snoulder Fivolt Heisnt |

221 INS

{ His Fivot From RBeckline ] 4.8 IN

| ]
I Knee Fiveol From RBackline ]

2041 -

| Rear of Hezd From Backline | 1+7 IN

{ref.Jl
]
iref.il

I
20.7IN

4.8 INS

20.4 INS

I Chest Circumference Quver Mirrles |

14.5 INS

| Knee Fivot From Floor | 19.3 -

RUMHY HEETS SFECIFICATIONS

TEl'.‘-HNICIM\&%,_‘// $

C-11

861230



TRANSFORTATION RESEARCH CENTER OF ORHIO
LUMEAR FLEXTON TEST
FART U7z TH-DEC-86

TEMFERATURE 71.00 F RELATIVE HUMIDITY  25.00 %
NLA LFaaeoe G722 SN 880 LUMEBAR FLEX CALOER

| O lDed. ! 0 LES | D.00 LES !
! ! | i
] 20 led | 22,00 - 34.00 LES | 29.00 LEBS |
! ! ! !
i 30 Ted { 34.00 - 46.00 LES | 35,00 LES !

QUMMY MEETS SFECIFICATIONS

TECHNICIQN%:% A e

C-12 861230



TRAMEPORTATION RESEARCH CENTER OF LOH1D

ARDOMINAL COMPRESEIDN TEET

PART 572 De~DEC -85
TEMPERATURE 70. 00 F RELATIVE HUMIDITY 25 00 %
NC A ABBROOB 570 GN BBO ABDOM COMPR Cai 02
: TEST CORRIDORS : :
: DISPLACEMENT ! FORCE ! TEST RESULTS ;
; o IN : 10 LBS : 10 LES *
: ] 5 4
: S0 IN ! 23.00 - 26,00 LBS ! 30. 12 LBS :
: 75 1N { 3400 - S0.00 LBS ! a3, 47 LBS *
: 1. 00 IN ! 50,00 — &3.0C LBES ! 40. 24 LBS ‘
! i.30 IN ! 7300 - 98,00 LRS ! B&. &2 LES :
DUMMY MEETS SPECIFICATIONS
TECHNICIAN_ﬁ:;féi:;fZ:ggﬁxféﬁf:zi/

C-13
861230



TRd B R TAT 0N

TEMFEROTURE 71 F

R Hugoon

i !
I TEST aRanETER !
! !
PFEAKR RESULTANT ACCEFLERATION]

f |
I TIME AROVE 160 O LEVEL !
! !
IPEAK LATERAL ACCELERATION

] ]
115 ACCELERATION CURVE |
FUMIMOTALT }

DUMHY HMEETS BPECIFICATIONG

REDDARCH TERTLR OF OMIO

SA-DEC-24

RELATIVE HUNIDITY
G722 BN BEO HEAD DROF

SEECIFICATION

241,60 6

210 - 260 0 f

!
& - 1.0 Mb !

1.17 NS

e

!
10 G HAX ! ~7 .04 O

O U U S T e |

TECHMIKIQ“<::2221$_/¢27/ AL

C-14 861230



TRAESPORTATION RESEARCH CERTER QF 0OHID
MECE FPFEHDULIM TEST

FERT 072 20-DFC-RA

TEHFERATURE  70.00 = RELATIVE HUMTIOITY T&.00
N4 HNAL1 210 S72 BN A1 HFATU/NFON CAL 10

i Fendulun velocite I 21.% bo 29.9 fre | 23,42 freo ]

| Fendulum Deceleorztion: |
T1 - T2t 5 - 20 G
T2 - T3¢ 20 - 20 G

T3 - T4y 20 - 5 G 10 me. max

! !

! !

i !

! !

S0 - 30 ms. ! 27048 mo. !

[ !

! !

| |

Aveg, 6 level T2 - T3 ! !
! !

| Maximum Rototiorn 4Andle I &3 - 73 dod. ] 43.08 des. }

| FPeal Head Resultent ficcel | 26 0 max | 21.97 G !

Toecst Farzmeter! Srecification ! Teot Reosults !
FEetation Anglol Time Chcrdal Rigceel Time Chordal ior .|
(desrees? ] TMmT e ) Cired i (mey ) Cdried |

! !

0 I =2.0 - +2,0 1-0.3 - 4+0.3 0.13

20,795

2+1 - 3+1

47 084

* DUMMY WEETS SFECIF S EATIONG

C-15 861230



TRANSPFORTATION RESEARCH CENTER OF CHiJ
FNEE IMFACT TEET

PagT uTn SF-RET-ES

TEMFERATURE 70 F RELAYIVE =nTolTy 23
LEFT KNEE
M LRBECOE S72 BN BEO LLKNEE IMP CAL O

! I | i
! TEST FARAHETER b SFECIFICATION | TEST RESULTE !

| | ! |
{ ! ! J
I FROQEE VELGCITY b 4.7& - 7.04 FT/GEC!H .50 FT/BEC

I FEAK KNEE IMFACT FORCE f1e%0¢ - 2500 LEG. | 2106.24 LES. I

LBURATION ABOVE 1000 LES. | w=1.7 ME, } 1.88 HMG&. !

QUMMY MEETS SPECIFICATIONS

TECHNICIﬁNé:3222314?<..

C-16 861230



THANSPORTATION RESEARCH CENTER OF JHIO
| HEE IMFACY TEz!

Fakl 72 SF-NEL- S8

TEMPERATURE 70 F RELATIVE HFuaIll Ty 23 &

RIGHT NNEE
HCA RRERCGE 577 OGN BBV RGKNEE IMP JAL Of

| PEAK KNEE IMPACT FORCE | 1850 - 2500 LRERS. ! 2041 .17 LEE,

| DURATION ABQVE 1000 LES. | =17 MB. | 1.94 tid.

OUMEAY MEETS SPECIFICATIONS

TECHNICIANé:Zééz;-." A el

c-17 861230



TRAHSFORTATION FESEARCH CENTER OF OHIO
TAQRAY TREACT TEGT

FakT 7L 27-DEC-8&

TEMFERATURE 71 ¢ RELATIVE HUMIRITY 2& %
P TLEGOCE ¥2 OGN B0 L.S.THORAX DAl G8

i ! ! !
J fLOW GREED TEST | !
! ] e e e ] |
! |

TEST Iﬁth[I[I I IECIFICHIIUN I TEST hL ULTS

PENDULUM YELOCDITY {13 8&6-14.14 FT/8ECH 14.0& FT/8EC

|

!

FEar DEFLECTION | 1.3 THOHES MAX. | 5.90 INCHES !

! | f

} ] |

PEQH RESISTIVE FORCE I 1450, FOUNDES HAX 132846 FOUMDG i
f

[

I

ITHTERHAL H}‘T:mEE = ponon - JON ! A1 3%

DUMMY MEETS SPECIFICATIONS

'l"ECHNICﬁIAN%/

C-18 861230



TRANSPORTATION RESCARCH CENTER QF OHIO
TH{RaxX IMFACT TEGT

-DEC-86

[
\J

FafT 52

TEMFERGTURE 70 F RELATIVE HUMILDITY 26 %
N THEEOOE 572 8N BRO H.S8.THORAX CAlL 08

| o i

!
I | HIGH SPFEED TEGT f |
!
!

TEST FARAMETER | BFECIFICATION { o OTEST RESULTS t

FEARK IEFLECTIHN I 1.7 INCHES MaXx. | 1«31 INCHES

| |
FEAE RESIGTIVE FORCE | 25280, FOUNDES MAX . 2124, FOUNDE I

i B

| | ! [
| f ! ]
I INTERNAL HYSTERERIS | 30% - 7QX ! &0 6% f

DUKMY MEETS SFECIFICATIONS

c-19 861230
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RESTRAINT INSTRUCTIONS FROM O4NER'S MANUAL

861230
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