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SECTION 1.0
PURPOSE AND TEST SUMMARY

This 35 mph frontal barrier impact test is part of the Composite FY'85
Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-84-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 requirements,

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 Program data for FMVSS No.
212, "Windshield Mounting", FMVSS No. 219 (Pértial), "Windshield Zone
Intrusion", FMVSS No. 310-75, "Fuel System Integrity", as well as occupant

per formance data are provided herein,
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SECTION 2.0
SUMMARY OF TEST NUMBER CG0617

A load cell barrier consisting of 36 load cells was impacted by a 1987
Isuzu P'up DLX Spacecab pickup at a velocity of 35.2 mph. The test was
performed at the Transportation Research Center of Ohio on January 5, 1987.

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 placement procedures specified in Laboratory

Indicant Test Procedure dated April 1, 1985.

Both ATDs were instrumented with head and chest triaxial

acceleroneters 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 camera information are found

in Section 4 of this report.

The 66 channels of data were recorded on two 1i4-track tape drives.
Appendix B contains the vehicle, load cell barrier and dumny response data

plots.,
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CRASH TEST SUMMARY

TEST NO. 870105 PROJECT: CGO0617

DATE: January S5, 1987 TIME: 14:44 TEMP:  T0°F
VEHICLE: Isuzu P'up DLX Spacecab pickup

TEST WEIGHT (LBS): 3349

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)*¥: 35,2

MAX CRUSH (IN) STATIC: 18.7

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: 16 and 1 real-time camera

¥With respect to tow track centerline,

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

The 1987 Isuzu P'up DLX Spacecab pickup was equipped with a 2254 cubic
centimeter, U4-cylinder inline engine and automatic 3-speed transmission.

The total test weight with two 50th percentile male dummies, instrunentation

and two—on-board caneras was 3349 pounds.

The test vehicle impacted the frontal load cell barrier at a velocity
of 35.2 mph and appeared to comnply with FMVSS No. 301-75, "Fuel System
Integrity". There were 100.0 percent windshield retention and no fuel

leakage after impact or during any phase of the rollover test,

The vehicle sustained 18.7 inches of static crush, maximum load cell

parrier force measured by the 36 load cells was 176536 pounds at 32.3

milliseconds.

The driver's "Head Injury Criteria" was 1764, the maxinum chest
deceleration over 3 milliseconds was 65 g's and the right and left femur

loads were 478 and 193 pounds, respectively.

The right-front passenger's HIC was 1067, the maximum chest
deceleration over 3 milliseconds was 58 g's and the right and left femur

loads were U407 and 215 pounds, respectively.

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

this report.
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DATA ACQUISITION EXPLANATIONS

After the initial pulse, data channel BCSF, Load Cell Barrier Position

5, did not return to baseline.
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TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Isuzu Motors Limited, Japan

MAKE/MODEL: Isuzu P'up DLX Spacecab VIN: JAACL16L6HO708915
BODY STYLE: Pickup MODEL YEAR: 1987
NHTSA NO.,: CGO0617 COLOR: Light topaz
ENGINE DATA: TYPE: Inline CYLINDERS: U4 DISPLACEMENT: 2254 cc
X GAS, DIESEL, TUR BOCHARGE
TRANSMISSION DATA: 3 SPEED, MANUAL, X AUTOMATIC, FWD X RWD
DATE VEHICLE RECEIVED: 1i2/12/86 ODO4ETER READING: 96
DEALER'S NAME AND ADDRES3: Bob Boyd Isuzu
1128 S. Hamilton Road
Columbus, Ohio 43227
ACCESSORIES:
POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
PONER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
PONER WINDOIS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING No
RADIO No ANTI-SKID BRAKE No
CLOCK No REAR WINDOJ DEFROSTER No
OTHER
DATA FROM CERTIFICATION LABEL ON LEFT DJOR FACE OR "B" POST:
VEHICLE MANUFACTURED : ZIsuzu Motors Limited, Japan
DATE OF MANUFACTURE: 10/36
GVWR: 4150 LBS.
GAWR: FRONT 1830 LBS., REAR 2540 LBS.
2-5 870105



DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 28 psi; REAR 35 psi

RECOMMENDED TIRE SIZE: 195/75R14 LOAD RANGE X B, C, D

TIRES ON VEHICLE (MFGR., LINE, SIZE): Bridgestone RD-212 Steel P195/T5R14
IS SPARE TIRE A "SPACE SAVER": No
IS SPARE TIRE STANDARD EQUIPMENT: Yes
VEHICLE CAPACITY: TYPES OF SEATS - Bucket
TYPE OF FRONT SEAT BACKS Adjustable, Manual

NUMBER OF OCCUPANTS 2  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 759 LBS. RIGHT REAR 625 L83.

LEFT FRONT 776 LBS. LEFT REAR 596 LBS.

TOTAL FRONT WEIGHT 1545 L8S. (55.9 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1221 LBS. (u4Y4.1 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 2766 LBS.

CALCULATION FOR TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (2766 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)

2766 + 300 + 328 LBS**

TARGET TEST WEIGHT 3374 LBS

¥Safety Compliance Certification Label did not contain this information.

#%p cargo capacity of 300 lb. was used for this test as specified by the NCAP
Laboratoy Procedure.
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WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 255 LBS. CARGO:

LBS.

LBS,

LBS.

;LR 29.8
;LR 28.3

sLR 28.1

RIGHT FRONT 855 LBS. RIGHT REAR 849

LEFT FRONT 830 LBS. LEFT REAR 815

TOTAL FRONT WEIGHT 1685 LBS., (50.3 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1664 LBS, (49.7 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3349 LBS. (0.7 % UNDER TARGET WEIGHT)
WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 0

COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 28.6 ;LF 28.9 ;RR 29,6

PRE-TEST ATTITUDE: RF 28.1 ;LF 28.4 +RR 28.3

POST-TEST ATTITUDE: RF 29.8 sLF 28.1 sRR 27.9

WHEELBASE: 118.1 INCHES

CG = 58.7 INCHES REARWARD OF FRONT WHEEL CENTERLINE

TEST CONDITIONS

TEST NUMBER: 870105

DATE OF TEST: January 5, 1987

TYPE OF TEST: Frontal Load Cell Barrier Impact
AMBIENT TEMPERATURE AT IMPACT AREA:

TEMPERATURE IN OCCUPANT COMPARTMENT:

IMPACT VELOCITY: PRIMARY = 35.2 MPH

(SPECIFIED RANGE = 34.5 TO 35.5 MPH)

TIME OF TEST:

IMPACT ANGLE:

70°F

71°F

VEHICLE REBOUND AND CRUSH (ALL DIMENSIONS IN INCHES)

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: R 193.8

POST-TEST: R 177.1 ;C

TOTAL CRUSH: R 16.7 ;C

sC 196.3

178.3

18.0

14 44

;L 193.8
;L 175.3

s L 18.5

FOR FRONTAL IMPACTS, DISTANCE FROM FRONT OF TEST VEHICLE TO BARRIER AFTER

IMPACT: R: 9.9 sC: 8.9 sL: 9.4

870105



VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left Knee

Right Knee

DOOR OPENING:

front

fear

SEAT MOVEMENT:

Front

Rear

GLAZING DAMACE:

DRIVER #411
Upper steering wheel rim

Steering wheel hub

Lower steering wheel rim

None

Instrument panel

Instrument panel

LEFT

Tools required

DNA

SEAT BACK FAILURE

No

DNA

PASSENGER #880

Right and left knee

None

None

Instrument panel, head

Instrument panel, head

RIGHT

No tools required

DNA

SEAT SHIFT

No

DNA

Left side of windshield fractured. No other

glazing damage.

OTHER NOTABLE IMPACT EFFECTS:

870105



SECTION 3.0

SUMMARY OF RESULTS FOR - - -
FMVSS 212, "Windshield Mounting"

FMVSS 219 (Partial), "Windshield Zone Intrusion"
FMVSS 301-75, "Fuel System Integrity"

3-1 : 870105



SUMMARY OF FMVSS 212 AND 301 DATA

PRE-IMPACT DATA

MAKE/MODEL: Isuzu P'up DLX Spacecab
BODY STYLE: Pickup  MODEL YEAR: 1987
NHTSA NO.: CGO617 COLOR: Light topaz

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Isuzu Motors Limited, Japan
DATE OF MANUFACTURE: 10/86 VIN: JAACL16L6H0708915

GVWR: 4150 LBS., GAWR: FRONT 1830 LBS., REAR 2540 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal Load Cell Barrier Impact
DATE OF TEST: 1/5/87 TIME: 14:44 TEMP: T0°F
REQUIRED IMPACT VELOCITY RANGE: 34.5 MPH TO 35.5 MPH

IMPACT VELOCITY: PRIMARY = 35.2 MPH

TEST WEIGHT = 3349 LBS., STATIC CRUSH MAX. = 18.7 IN., REBOUND = 9.9 IN.

FUEL SYSTEM DATA

TEST FLUID TYPE: PURPLE STODDARD SOLVENT #2; SPEC. GRAVITY: 0.764
KINEMATIC VISCOSITY: " 0.99 CENTISTOKES

"USEABLE" CAPACITY*:. 12.9 GALLONS (FURNISHED BY CTM)

TEST VOLUME: 12.0 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 13.2 GALLONS

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

Filler cap located forward of rear axle on right hand side. Fuel filler neck

enters tank at top right center.

ELECTRIC FUEL PUMP: 1YES : FUEL INJECTION: NO

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 BOWL.
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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 of 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:
- A =

v |
E B
D X b ] | l
—————— _Y
_______ _

_i— Lower Edge of Protected Zone
: (marked by tape on windshield)

A~

[
l‘ \—Zero Point (0,0)

! C >
FRONT VIEW
A= 44,3 C = 54.4 E= 17.8
B = 14.6 | D= 24.1 F = 28.2-
DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4": COORDINATES
(Show location of penetration on above sketch) X Y
1.
2.
3.
4,
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FMVSS NO. 212, "WINDSHIELD MOUNTING", DATA SHEET

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

FMVSS 212 REQUIREMENTS:

FMVSS £12 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 70.5 70.5 100.0%
LEFT SIDE 70.5 70.5 100.0%
TOTAL 141.0 141.0 100.0%

AREA OF RETENTION FATLURE:

1.1

—

I

Width of Moulding
Indicated

FATILURE DETATLS:

3.4 870105




FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE 00
NOTE: If
. rotate to
cap is

Fuel
Cap Location

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION:

side £ill
filler,

down.

Filler

90

(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 - - - - = 7 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th
FROM ONSET OF ROTATION | Minute | Minute
Maximum Allowable Solvent Spillage - - 5 oz. 1l oz 1 oz.
0 to 90° (filler cap down) - = - - = 0 oz. 0 oz. 0 oz.
SOLVENT SPILLAGE LOCATION(S)
3-5 870105




FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE O O

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 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1 oz.

90° to 180° (filler cap down) = - - o 0 oz 0 oz 0 oz

SOLVENT SPILLAGE LOCATION(S)

3-6 870105



FMVSS NO. .301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE

o
180

P

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
Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1 oz.
180° to 270° (filler cap down) - - -~ -
0 oz. 0 oz. 0 oz.
SOLVENT SPILLAGE LOCATION(S)
870105
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FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE 2700 360

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 - - - - = 28 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1 oz.
2709 to 360° (filler cap down) - - - -
0 oz. 0 oz.] 0 oz.
SOLVENT SPILLAGE LOCATION(S)
3-8 870105



VEHICLE STATIC ROLLOVER DATA SUMMARY:

FIRST 5 MINUTES 6TH 7TH

FROM ONSET OF ROTATION MIN, MIN.

MAXIMUM ALLOWABLE SOLVENT SPILLAGE 5 02 1 02 1 02
0 To 90° (FILLER CAP DOWN) - - - = — = 0 0 0
90 TO 180° = - - - = = = e e e == = = 0 0 0
180 £0 270° = = = = = == - == - = = 0 0 0
270 £0 360° = - - = - = = - == = - 0 0 0
870105



SECTION 4.0
OCCUPANT, VEHICLE AND LOAD CELL BARRIER INFORMATION
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DUMMY INJURY CRITERIA

MAXIMUM ACCELERATION ('G')
HEAD CHEST
X Y z R X Y z R*
DRIVER ~184.4 | 15.0 | -69.2 | £90.5 | -62.3| 22.1 | -35.3| 65
PASSENGER | _47.4 |-28.3 | -85.5 | 85.8 | -52.5{-22.1 | -26.3| 58
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DRIVER 478.0 193.0
PASSENGER 407.0 215.0
MAXIMUM FORCE-SEAT BELT LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DRIVER 1652.0 -— 1927.0
PASSENGER 1675.0 1663.0 ——-
HEAD INJURY CRITERIA*¥
HIC £, (MSEC) t, (MSEC)
DRIVER 1764 61.8 76.4
PASSENGER 1067 73.0 106. 1

¥Defined as‘ exceeding 0.003 sec. duration

¥*As defined in FMVSS No. 208

4=2
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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 upper steering wheel rim and the
upper thorax struck the steering wheel lower rim. The dummy rebounded
rearward into the seatback. The head contacted the head restraint., The

dumay cane to rest seated upright and facing forward.

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. Tne dummy's face contacted the left and right Kknee,
During forward motion the dummy rotated toward the -passenger side. The
dummy rebounded rearward from the restraint system until the upper torso
contacted the seatback and the head contacted the head restraint. The dummy

came to rest seated upright and facing forward.
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FIGURE 15 - .18

DUMMY POSITIONING DATA FOR
_——————
35 MPH FRONTAL BARRIER IMPACT TEST

PRE=-IMPACT DATA:

Make/Model: Isuzu P'up DLX Spacecab

Body Style:  Pickup Model Year: 1987
RETSA No.: CG0617 ‘ Color: 1t. Topaz

DATA PROM CERTIFICATION LABEL:

Vehicle Manufacturer: Isuzu Motors Limited, Japan

Date of Manufacture: 10/86 F VIN:  JAACL16L6HO708915
GVWR: 4150 db; GAWR: Pront = 1830 1b; Rear = 2540 1b

POST-IMPACT DATA:

Date of Test:  1/05/87 Time: _ 14:44 Temperature 70 °F
Required Impact Velocity Range: 34.5 to 35.5 =ph
Impact Velocity: Primary = 35.2  mph Secondary = mph
Seat Type: bucket Adjuster Type: manual

Bucket Seat Back Type: adiustable reclining
Technicians: D. Carpenter, R. Benavides, G. Wagner

G B aN G G OFy ar O GN N Gy o e

DRIVER DUMMY# PASSENGER DUMMY &
HEAD 21.21" 21.8]" HEAD
TARGET 14]° 16]° TARGET
KNEE 27.0 27.8{" KNEE
JOINT 95 92|* JOINT
APPROX~ 13.7]" APPROX-
IMATE 113]* IMATE
.Hl -H-
POINT POINT
HIDPOINT KIDPOINT
A
A=__49.8 ® 3 ol
Ba 405 " c N 1 B gy
C=__249 " D
p~"_10.4___" -A 5 | DOOR
E=___ 94 " H py GLASS
=0 HEIGHT
LATERAL BAR A2
ADJSUSTABLE -
POINTER ‘
LEFT RIGET
FRONT DRIVER PASSENGER FRONT
DOOR puMMy puUMMY DOOR

818 0]
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DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
411 880
HH
15.3 13.9
HW
20.2 18.3
CD
22.6 23.3
CS
14.4 NA
KDL
6.5 6.6
KDR
5.1 7.0
o g 18°
SA 15° 15°
DRIVER PASSENGER
411 880
HR
6.4 6.3
HS
7.4 7.0
AD
2.3 2.5
HD
5.6 5.3
KK
9.3 8.3
AA
9.8 8.8
HH = Head to Windshield Header HR = Head to Side Roof
HW = Bead 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

= Ankle to Ankle

B

TA = Torso Angle
SA = Seat Back Angle

Torso and seat hack angles are relative to vertical.

ALL MEASUREMENTS IN INCHES
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SEAT BELT POSITIONING DATA

C ——» —- \

Dummy's Centerline
\\ - PREDY

'D' Ring

Belt Load Cell

Shoulder Belt Portion

¥ —

A & v
l B L l Q:y Lap Belt Portion
Male Blade
$ \\ ;\‘——— 1/8" thick alum. plate
\ R
Buckle Assy. \ (‘)g\\\‘—-
Emergency Locking
Reel Retractor
Inboard Anchorage
| Outboard Anchorage
Floorpan
DRIVER PASSENGER
DUMMY DUMMY
A - Top surface of alum. plate to belt upper edge (in) 13.5" 13.3"
B - Top surface of alum. plate to belt lower edge (in) 10.0" 10.0"
C - Dummy centerline to outer edge of belt at chest
flesh top (in) i : 6.5" 6.5"
D — Dummy centerline to inner edge of belt at chest
flesh top (in) 3.8" 3.8"
LAP BELT TENSION (1bs) 4 4
SHOULDER BELT TENSION (1bs) 4 4

4=6 870105



DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

'B' Post

N\——- Door Striker

SCA

NOTE: Record
position of
tilt strg. ,

column in
REMARKS
section
/
ld
/ ’/
[ MEASUREMENTS
NR - Distance from tip of dummy's nose to top
rear surface of steering wheel rim. 16.9"
NH - Distance from tip of dummy s nose to center
of steering column hub. 18.9"
HS - Distance from center of steering column hub to
the forward surface of the door lock striker pin. 26.7"
SCA - Angle.of steering column relative to the
horizontal X axis. 28°
SWA - Angle of steering wheel relative to the
horizontal X axis. 69°
870105
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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
reel to bolt hole anchor point for
continous webbing systems. 114.3 115.3 114.4 114.4
Retractor reel to 'D' ring as
measured on Part 572 dummy. 22.7 23.8 22.3 23.5
Shoulder belt length as measured
on Part 572 dummy. 32.3 33.0 33.3 33.6
Lap belt length as measured on
Part 572 dummy. 32.0 34.5 33.0 36.0
Remainder of belt webbing left
on retractor reel. 27.3 24.0 25.8 21.3
BELT SPOOL-OFF DATA:
As determined by film analysis DNA 5.7 DNA 5.3
As determined electronically DNA 6.1 DNA 6.1
BELT STRAIN DATA:
Measured between retractor reel
and 'D' ring. DNA 0.7 . DNA 0.5

'D' Ring
Outboard Anchorage

Shoulder Belt Portion

Male Blade
Buckle Assembly

Lap Belt
Portion

Belt-Fixed
Terminals Holding
Extensometer

Reel

l«— Vehicle Centerline

¢ Linear Potentiometer
4 for Redundant

Inboard Anchorage

Emergency Locking
Retractor

48 870105



VEHICLE ACCELEROMETER LOCATIONS

- )

’ (Y) + LATERAL

::::W

H-(

3

(X) + LONGITUDINAL

-

(Z) + VERTICAL

(X) + LONGITUDINAL

4-9
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY
POSITIVE NEGATIVE
DIRECTION *# DIRECTION *#¥
MAX TIME MAX TIME
NO. LOCATION X* Y¥ A () (msec) (& (msec)
1 REAR SEAT X-MEMBER
AT LEFT SIDE 102.9 19.5 15.8
LONGITUDINAL 3.2 164.3 41.3 38.3
2 REAR SEAT X~-MEMBER .
AT RIGHT SIDE 102.3 -19.5 15.5
LONGITUDINAL 3.0 131.0 48.5 41.9
3 TOP OF ENGINE
BLOCK 163.7 -1.0 33.1
LONGITUDINAL 54.3 38.6 209.5 30.9
4y BOTITOM OF ENGINE
BLOCK 165.8 0.3 8.3
LONGITUDINAL 35.8 38.3 173.2 31.6
S BRAKE CALIPER AT
RIGHT SIDE 165.8 -23.3 12.3
LONGITUDINAL 1.3 52.3 108.9 36.0
6 DASH PANEL 140.1 0.0 42.4
LONGITUDINAL 25.1 94,1 53.9 57.3
¥ 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 870105



PRE-TEST AND POST-TEST MEASUREMENT POINTS

yf\\~3ear Datum Reference

2

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
Odd Number for
Left Side)

To Trailing Edge
Lehind Deoor
(Right/Left Side)

To Leading Edge
In Front Of Door
(Right/Left Side)

Ctr. of
Strg.
Column —

To 'A' Post

ear Datum

_—
Reference
< ¥12 13 .
v 14 .15 To Bottom Of g; Ezzzer
e : - 'A" Post (Right/ 5 o2
X16 : Left Side) P

To Strg. Column . To Firewall (Right/Left Side)

4-11 . 870105
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VEHICLE TARGET LOCATIONS
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ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Isuzu P'up DLX Spacecab

VEH. NHTSA NO.: CGD617 ; VIN: JAACL16L6H0708915
MODEL YEAR: 1987 ; BUILD DATE: 10/86 ; TEST DATE 1/5/87
VEH. SIZE CATEGORY: Small pickup 3 TEST WEIGHT: 3349

VEH. WHEELBASE: 118,1

COLLISION DEFORMATION CLASSIFICATION (CDC) CODE: 12FDEW2 e L/2 ——»r<— L2 —=

F  (Frontal)

CRUSH DEPTH €1

18.5 inches A | c2 c3

DIMENSIONS: a v ¥ v
c2 = 18.4 inches Yy "h“-~—-_\

C3 = 18.7 inches

CY4 = 18.4 inches |

€5 = ___16.9 __ inches \\

Cb = 16.7 inches

Vehicle Centerline ‘i::fh

MIDPOINT OF DAMAGE: D = (Longitudingzl) |
LENGTH OF DAMAGED /Lo
REGION: L = 60.3 inches

- - -—r~ -~
SAE

415 870105
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N

LOAD CELL BARRIER SUMMARY

POSITIVE DIRECTION* NEGATIVE DIRECTION*

MAX TIME MIN TIME
POSITION (1b) (msec) (1b) (msec)
TOTAL GROUP 1 8899.0 33.3 177.0 320.9
TOTAL GROUP 2 51833.0 31.9Y - == £
TOTAL GROUP 3 13411.0 21.8 218.0 323.0
TOTAL GROUP 4 26343.0 17.3 176?0 311.4
TOTAL GROUP 5 73605.0 32.0 174.0 308.6
TOTAL GROUP 6 27153.0 16.4 299.0 169.3
TOTAL LOAD CELL FORCE 176536.0 32.3 29.0 5.6

€ No negative value in range of interest

Y see note, page 2-4

¥REFERENCE: COMPRESSION IS POSITIVE
TENSION IS NEGATIVE
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17.
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23.
24,
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26.
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28.
29.
30,

APPENDIX A
PHOTOGRAPHS

PRE-TEST FRONT VIEW

POST-TEST FRONT VIEW

PRE-TEST LEFT SIDE VIEW

POST-TEST LEFT SIDE VIEW

PRE-TEST RIGHT SIDE VIEW

POST-TEST RIGHT SIDE VIEW

PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

POST-TEST RIGHT FRONT THREE-QUARTER VIEW

PRE-TEST LEFT REAR THREE-QUARTER VIEW

POST-TEST LEFT REAR THREE-QUARTER VIEW

POST-TEST BOTTOM VIEW (VEHICLE ON ROLLOVER MACHINE)
PRE-TEST WINDSHIELD VIEW

POST-TEST WINDSHIELD VIEW

PRE-TEST ENGINE COMPARTMENT 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 VIEW

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 VIEW (DOOR OPEN)
POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT

POST-TEST PASSENGER HEAD/KNEE CONTACT

A-1 870105
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POST-TEST FRONT VIEW

Figure 1.
Figure 2.




Figure 3. PRE-TEST LEFT SIDE VIEW

POST-TEST LEFT SIDE VIEW
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Figure 6. POST-TEST RIGHT SIDE VIEW
A=l 870105
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Figure 7. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

POST-TEST RIGHT FRONT THREE-QUARTER VIEW
A-5 BT2105




Figure 9. PRE-TEST LEFT REAR THREE-QUARTER VIEW

Figure 10. POST-TEST LEFT REAR THREE-QUARTER VIEW
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Figure 11, POST-TEST BOTTOM VIEW (VEHICLE ON ROLLOVER MACHINE)

Figure 12. PRE-TEST WINDSHIELD VIEW
A=T BT07105
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Figure 13. POST-TEST WINDSHIELD VIEW

Figure 14, PRE-TEST ENGINE COMPARTMENT VIEW
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Figure 15. POST-TEST ENGINE COMPARTMENT VIEW
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Figure 16. PRE-TEST FUEL FILLER CAF YIEW
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Figure 17. PRE=-TEST FRONT UNDERBODY VIEA

Figure 18. POST-TEST FRONT UNDERBODY VIEW
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Figure 19. PRE-TE3T REAR UNDERBODY VIEW

Figure 20. POST-TEST REAR UNDERBODY VIEW
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Figure 21. PRE-TEST DRIVER DUMMY POSITION VIEW
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Figure 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 POSITIOK VIEM
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Figure 25. PRE-TEST DRIVER DUMMY & VERICLE INTERIOR VIS (DGOR OPER)
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Figure 26. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW {DOCR QPEN)
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Figure 27. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)

Figure 28, POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
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Figure 30. POST-TEST FASSENGER DUMMY HEAD/KNEE CONTACT
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APPENDIX B

DATA PLOTS
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APPENDIX C

DUMMY CERTIF ICATION

870105



TRANSPORTATION RESEARCH CENTER OF OHIO
EXTERMAL DIMENSIONS

PART 572 31-DEC-86

TEMPERATURE 70.00 F RELATIVE HUNMIDITY 27.00 %

NCA ED41112 572 SN 411 EXT.DIMENSION CAL12
I RESCRIFPTION | SPECIFICATION | TEST RESULTS I
| SN HUMANOID 411 | | !
} ! | !
I Sitting Height | 35.6 - 35.,8IN | 35.6 INS |
I | ! |
| Shoulder Pivot Height I 21.8 - 22.,41IN | 22.3 INS |
! | 1 I
i Hir Pivot Heidght 1 3.9 IN (ref.’l 3.9 INS {
1 ! { [
i Hie Fivot From Backline I 4,8 IN (ref.)l 4,8 INS 1
i | ! |
I Knee Fivot From Backline ! 20.1 - 20,7IN | 20.6 INS §
§ { | 1
{ Rear of Head From Eackline I 1.7 IN (ref) | 1.7 INS {
H I ! i
| Chest Dlerth I 9.1 = 9.46IN | 9+4 INS }
| 1 | {
} Shoulder Width 1 17.8 — 18+4IN | 18,0 INS |
! | I ]
| Chest Circumference Over Nirrles | 36.8 - 40.0IN | 37.5 INS |
l . ] I I
| Waist Circumference a3t Min. Girth! 31.4 - 32,6IN | 32.4 INS |
| | | [
! Hip Width I 14,0 - 15.4IN | 14,8 INS |
H ! | |
| Knee Fivot From Floor ] 192:.3 - 12.2IN | 19.6 INS }

o e 2o Ao 2 o A B2 A2 S i s A Mee A T P S T S S S A 40 R o S T S GeS W B e S S e B4 S S G R e e B SR RS G S G0 SR e o en o= e

DUMMY MEETS SPECIFICATIONS
TECHNICIQN_M _____

c-2 870105



e n

TRANSFORTATION RESEARCH CENTER OF OHIO

LUMRAR FLEXION TEST

FART 372 31-DEC-84
TEMFERATURE 71.00 F RELATIVE HUMIDITY 28,00 Z
NCA LF41112 572 SN 411 LUMRAR FLEX CAL12
| |
| DEFLECTION | SFECIFICATION ! TEST RESULTS !
i | ! !
| 0 Led, | 0 LES | 0.00 LES !
] i | |
! 20 lied | 22.00 - 34.00 LES | 24.00 LES i
| l | f
1 30 led I 34,00 - 46,00 LES | 34,00 LES ]
] | i !
i 40 Ded | 46.00 - 58.00 LES | 47.00 LES |
! | ! ]
| ! | ]
| NET RETURN ANGLE | « 12 DEG | 11,40 LEG ]

- o o o - . . M- " " —— . - " . . G S - - S W Se - . — T o A = W B e = e ke e A R A Gt S0 M S e e G G as e = = -

Cc-3 870105



TRANSPORTATION RESEARCH CENTER OF OHIO

ABDOMINAL COMPRESSION TEST

PART

TEMPERATURE 70.00 F
NCa& AB41112

572 31-DEC-8B6

RELATIVE HUMIDITY 28.00 %
572 SN 41t ABDOM COMPR CAL 12

! TEST CORRIDORS

(]
FORCE { TEST RESULTS

DISPLACEMENT ' !
! L { '
‘ o IN. ' 10 LBS ! 10 LBS '
! .50 IN. ! 23.00 ~ 36.00 LBS ! 27. 49 LBS :
! .75 IN. ¢ 36.00 — 50.00 LBS ! 39. 16 LBS :
¢ : ) ! !
! 1. 00 IN. ¢ 50.00 — &3.00 LBS ! 54. 35 LBS :
{ ] ‘ _:
! 1.30 IN. i 73.00 - B8.00 LBS ! 76. 67 LBS '
1 1 1 ]
DUMMY MEETS SPECIFICATIONS
TECHNICIAN :Zéggzzfiéé;ijijgggf7

C-4 870105
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140.07 ¢

HAX =
MAX =
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MIHM,

49
@

11 ABDOM COWPR CAL 12

1.88

1.05

.90
CEMENT UINM}

.75
3FLA

.50
131

ABXD

.30 245

5
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TRANSPORTATION RESEARCH CENTER OF OHIO

HEALD DROP TEST

FART 572 31-NEC-864
TEMPERATURE 70 F RELATIVE HUMIDITY 27 %
NCA HD41112 $572 SN 411 HEAD DROF CAL 12
| | ! |
! TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
| | ! |
IFEAK RESULTANT ACCELERATIONI 210 - 260 G ! 239.22 6 |
] ! | 1
ITIME ARODVE 100 G LEVEL ! 0.9 - 1.5 M5 | 1.24 MS 1
I I | i
|PEAK LATERAL ACCELERATION I 10 G MaAX | -2.21 G !
! | ] I
118 ACCELERATION CURVE 1 | |
JUNIMODAL®? | ! YES |

c-6 870105



TRANSFORTATION RFSFARCH CENTER OF QHIO

NECK FEMNDULUN TEET

FART 72 I1-DEC~-B&
TEMFERATURE 71,00 F RELATIVE HUMIDITY 26.00 X%
NCH HN41112 S72 SN 411 HFaR/NECK Cal 12
} Teect Farameter } Srecification Test Results |
] Pendulum volocxt; I 21.95 to 29.5 frg | “? 37 fw |
| Pendulum Decelerctiont | I ]
! ! I |
! T1 - 12 5 - 2¢G G | 3 moe may | 2.71 ms, |
} } { |
} T2 - T3¢ 20 - 20 G I 25 - 30 ms. 1 28,07 ms. ]
| ] | |
| T -~ T4Y 20 - 5 6 { 10 ms, max | 6+70 ms. }
| ! 1 |
i fivd. 6 level T2 - T3 ! 20 - 24 6 f 22.41 6 |
! | | {
| Maximum Rotation Angle i &3 - 73 dosg. ] 48,19 ded. |
! fFeak Head Resultaent Accel | 26 6 maox | 21.50 G |
! st FParameterd Srocification ! Test Results {
| Rotez tlon ﬁnﬁlnl T1me Choro 1 Bl-r.l Tlme Chord 1 Dl,r.l
| (degrees) ! (me.) (im. ) | (me. ) {ims) {
] i ] | I ]
! Q | -2.0 - +2.0 1-0.% - +0.5 | 0.2 | 0.01 |
] | } } | [
l 30 l 2|.l0\6 - 3406 l ‘_51 - 3»1 I 31’..4 l 2#53 l
I | | } ! I
l 60 l 4093 - 5107 l ”103 - 503 ! 4\.}»26 ‘ 4576 ’
| | { i I |
! man I 93.2 - 4$5.8 | .0 - 4.0 ] 62.75% 1 5.93 ]
] ] ! | ! |
} 60 [ 7.0 - 83.0 I 4,3 - 5.3 ] 76,33 | 4,21 !
] | ! ] | |
! X0 | 85%.4 - 104,86 | 2.1 - 3.1 ! 95.36 | 3,39 !
] l ! | | I
l Q 1101.0 - 123.0 1-0.5 - 40.% P 1092.07 | 0,11 |
i ! 1 | i |
% DUMMY MEETS SFECIFICATIONS
TECHNICAN.M ___________
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEST

PART &72 02-JAN-87
TEMPERATURE 70 F RELATIVE HUMIDITY 21 X%
LEFT KNEE
NCA LK41112 572 SN 411 L.KNEE IMF CAL 12
| ] 1 I
! TEST PARAMETER I SFPECIFICATION !}  TEST RESULTS !
1 | | !
! ] ! |
I PRORE VELOCITY | 6,76 -~ 7.04 FT/SECI 6.935 FT/SEC |
I 1 ! 1
!  PEAK KNEE IMFACT FORCE ! 1850 - 2500 LES. | 1948.06 LERS. !
| | | 1
! ! | |
! DURATION AROVE 1000 LES. | »=1.7 MS. | 1.70 M8, |

DUMMY MEETS SFECIFICATIONS

TECHNICIAN--W _______
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEST

PART 572 02-JAN-87
TEMPERATURE 70 F RELATIVE HUMIDITY 20 %
RIGHT RKNEE
NCA RK41112 572 SN 411 R.KNEE IMF CAL 12
| i | |
i TEST PARAMETER | SFECIFICATION | TEST RESULTS {
! { 1 1
! i ! i
| PROERE VELGCITY | .76 - 7.04 FT/SEC! 6+95 FT/SEC }
I | | !
| FEAK KNEE IMPACT FORCE 1 1850 - 2500 LES, | 1877.42 LBS. |
! | | i
| | ! |
| DURATION AKOVE 1000 LES., | »=1.7 NS, | 1.72 MS, !

870105



TRANSFORTATION RESEARCH CENTER OF OHIC

THORAX IMPACT TEST

FART 572 02~JAN-87
TEMFERATURE 70 F RELATIVE HUMIDRITY 1B X%
NCA TLAL1112 572 SN 411 L.S5,THORAX CAL 12

..._—_—......-—._—————_.——.—————-—..——_...—.._—__..-._......-......_._._.___._-._.._........—..—__—..—-.—_—

TEST FARANMETER | SFECIFICATION TEST RESULTS
| | ] {
] 1 ] |
| FENDULUM VELOCITY | 13.86-14.14 FT/SEC! 14.06 FT/SEC |
1 ] ! |
1 i 1 ]
] FEAK DEFLECTION I 1.1 INCHES MAX. | 0.98 INCHES l
| { | i
! ] ] I
| FEAK RESISTIVE FORCE ! 1+450, FOUNDS MAX.| 1328. FOUNDS l
] ! | |
! l ! !
I INTERNAL HYSTERESIS { S0%Z - 70% | 60.7% !

_..._...__....—.....-—___-...._._..._.......__-__-...._.-—.....—_..—__-.._..-.—-.—__—.........__—_..—_..._.._..._.....-

Cc-10 870105



TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMFPACT TEST

PART 572 02-JAN-87
TEMFERATURE 71 F RELATIVE HUMIDITY 18 %
NCA TH41112 572 SN 411 H.S.THORAX CAL 12

— s o - - - —— " O ——— i B 5 B e = R = — - — W e Ge = e A= mn e S e - SN G G S e MR S S S A6 S S eSS e e SR e

TEST FARAMETER | SFECIFICATION TEST RESULTS
i ! l ]
| ! | |
| FENDULUM VELOCITY | 21.,78-22.,22 FT/SEC! 21.92 FT/8EC ]
! ! ] }
| 1 1 |
|  FPEAK DEFLECTION I 1.7 INCHES MAX. ] 1.46 INCHES |
! 1 ! i
! | | !
! FEAK RESISTIVE FORCE I 2,250. FOUNDS MAX.| 2058, FOUNDS !
! ] | ]
! 1 ! 1
{ INTERNAL HYSTERESIS I 80% - 704 i 56.7% !

@ e e e . W A o Pt B A= . P B S . . G S A W G A - s L e = = o AR %O e eSS S S G GG S e e eSS e S8 So s e e s e e

DUMMY MEETS SPECIFICATIONS

TECHNICIAN_M __________

C-11 870105



TRANSFORTATION RESEARCH CENTER OF OHIO

EXTERMAL DIMENSIONS

FART 572 31-NEC-86
TEMPERATURE 71.00 F RELATIVE HUMIDITY 28.00 %
NCaA ENBBoO0% =72 SN 880 EXT.DIMENSION CALOY9
| DESCRIFTION | SFECIFICATION | TEST RESULTS !
I SN ALDERSON 880 ! ! |
{ } ] }
] Sittindg Heidht I 35.6 - T5.8IN | 35.6 INS i
) ! ] 1
| Shoulder Fivot Heidght | 21.8 - 22.41IN 1| 22+3 INS |
| ] | |
| Hies Fivot Height I 3.9 IN (ref.)l 3.9 INS |
I ] | {
{ Hir Fivot From Rackline I 4.8 IN (ref.)l 4,8 INS |
§ ] | !
! Knee Pivot From Rackline | 20,1 = 20.7IN 1| 20,5 INS !
I | J I
| Rear of Head From Rackline | 1.7 IN (ref) | 1.7 INS }
I | ! J
I Chest Desth 1 2.1 ~ 2,6IN | 2.2 INS |
I ] 1 }
} Shoulder Width f 17,8 - 1B.4IN | 18.1 INS !
! | | J
| Chest Circumference Over Nirrles | 36,8 - 40.0IN | 38.0 INS |
I } I {
| Waist Circumference at Min. Girthl 31,4 - 32.6IN | 32,0 INS !
! ] [ ]
] Hie Width I 14,0 - 15.4IN | 14.8 INS |
{ . | ] |
{ Rnee Pivot From Floor I 19.3 - 192.92IN | 19.6 INS |

- - - - - - B G Y S 8 W B SR e - . - . G A R T AR Se e G e G e e EE e R N B R S e e e S e e L6 AR B eSS e e ee e s e e

DUMMY MEETS SPECIFICATIONS

TECHNICIAN_M ________
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TRANSFORTATION RESEARCH CENTER OF OHIO
LUMBAR FLEXION TEST

FART 572 31-DEC-B6

TEMPERATURE 71.00 F RELATIVE HUNIDITY 27.00 %
NCA LFBBOO? 572 SN B8O LUMERAR FLEX CALO®?

] !
! DEFLECTION | SFECIFICATION ! TEST RESULTS !
i | | J
! 0 Ded, | 0 LBS | 0.00 LES |
| ! ! ]
| 20 led t 22,00 - 34,00 LES | 26,00 LBS |
t ! ! !
| 30 lesg I 34,00 - 46,00 LES | 35.00 LES ]
| ! ! !
| 40 led I 46,00 -~ 5B.00 LES | 46.00 LES i
i | | ]
| ! | }
| NET RETURN ANGLE ! < 12 DEG | 9.77 DEG ]

C-13 870105



TRANSPORTATION RESEARCH CENTER OF OHIO

ABRDOMINAL COMPRESSION TEST

PART 572 31-DEC-B6
TEMPERATURE 71.00 F RELATIVE HUMIDITY 28.00 %4
NCA ABB800% 572 SN 880 ABDOM COMPR CaAl 09

i TEST CORRIDORS

]
DISPLACEMENT : FORCE TEST RESULTS :
- : : ;
. 0 IN. : 10 LBS : 10 LBS !
: .50 IN. t 23.00 - 36.00 LBS | 31. 46 LBS :
: ' ' :
: .75 IN. ! 3&.00 - 50.00 LBS ! 4448 LBS :
: : : :
! 1.00 IN. ! 50.00 - &3.00 LBS ! 61.07 LBS :
H 1. 30 IN. t 73. 00 — 88.00 LBS | 84. 78 LLBS {
1 1 1 ]
1 ] 1 1
DUMMY MEETS SPECIFICATIONS
TECHNICIAN Zéézzzziggéﬁiii;225i7
C-14 870105
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1

TRANSFORTATION RESEARCH CENTER OF OHIO

HEAD DROP TEST

FART 3572 31-DEC-86
TEMFERATURE 70 F RELATIVE HUMIDITY 28 %
NCA HIB8BOOY 572 SN 8B0 HEAD DROF CAL 09
| | | |
! TEST PARAMETER |  SPECIFICATION | TEST RESULTS: |
i ! | |
IFEAK RESULTANT ACCELERATIONI 210 - 260 6 | 253,00 G H
! 1 I |
JTIME ARODVE 100 G LEVEL | 0.9 - 1.5 MS i 1.15 HS ]
! } ] !
IFEAK LATERAL ACCELERATION | 10 6 MAX ! -B8.34 6 i
1 ! I |
1IS ACCELERATION CURVE } ] I
TUNIMORAL®? | I YES [

——— " . T . B . . e Wm m R U G W e - B S > W R W e e . Sa S . G S B W S . . ——— A G - e = T e e

DUMMY MEETS SFPECIFICATIONS

TECHNICIAN-,‘M _______
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TRANSFORTATION RESEARCH CENTFR OF QHIO

MECK FEMDULUM TEST

21-DEC-8B4

TEKFERATURE 70.00 F RELATIVE HUMIRITY 246.0¢ %

NCH HNBE0D9 S72 BN 88D HFARSNECOKN Cn. 49
} Test Farezmeter ! oPClelCBthh ! Test Reosultcs |
| Fendulum v01001t( I 21.% to 25.5 fre | ZB.E& fra }

Fendulum Decelerationt

i | | |
! | ! !
| TL - T2¢ 9 - 20 G I 3 ms. ma ! 2.88 mc. ]
] | J |
] T2 - T30 20 - 20 G I 25 - 30 me. | 26499 mo. |
| | ] )
] T3 - Tat 20 - & G I 10 me. mox J 701 me., |
] | | {
| nve, G level T2 - T3 I 20 - 24 6 ! 24,12 G %1
] l ] !
| Mowimum Rotation Angle I 43 - 73 desg. | 7130 des=. f
| Fezl Head Regsultent fAccel | 26 G mox 1 22.01 G !
I Test Peramoteor! Crocificaetion | Toest Results |

{ Rotation nnglrl Time uhordal Dldr.l Tlme

| (degrees? } (me ) (in.d | {me, ) (1n.) |
} I ] ] ! !
| 0 P -2.0 - +2.0 {-0.% - +0.5 | Q.00 ! 0.C1 !
i ] } ] | i
] 30 I 25.86 = 34,4 I 2,1 - 3.1 | 31.3% i 2,48 ]
! ] } ] } |
| &9 | 40.3 -~ 51.7 I 4,3 - 5.3 ! 47.78 | 4,482 !
] ! i ] } !
} mex | G3.2 - &8.8 | S0 - 4.0 { &4.13 | T84 1
{ | | i l |
| &0 | &7.0 - 83.0 I 4.3 - 5.3 | Q1.580 | 4,48 !
{ ] ] | } i
| 30 I 85.4 -~ 106,48 | 2,1 - 3.1 | 100.28 2+23 l
i | | ] ] |
! 0 1101.0 - 123.0 1-0.% - +0.5 | 114,17 % 0.18 1
i ] } | ] |
¥ DUMMY DNOES N - E

TECHHNICHH L& a2

c-17 870105



TRANSPORTATION RESEARCH CENTER OF OHIOD
KNEE IMFPACT TEST

FART 572 02-JAN-87
TEMPERATURE 70 F RELATIVE HUMIDITY 20 X%
RIGHT KNEE
NCA RK88009 572 SN 880 R.KNEE IMF CAL 09
! ! 1 !
] TEST PARAMETER ! SFECIFICATION | TEST RESULTS |
! ] ! |
! | 1 ]
I  FPRORE VELGCITY ] &.76 - 7.04 FT/SECH 6.923 FT/SEC !
1 | | !
| PEAK KNEE IMPACT FORCE ! 1850 - 2500 LBS. | 2202.52 LBRS., |
] | | !
{ ! ! l
| DURATION AROVE 1000 LES. | »>=1.7 MS. | 1.921 MS, ]

e e e e o e o o B e T i e e e 40 = s e = o S B (e B B e G W A =P S T G =R R S S P e S S0 TGS S5 A S0 6% o Sl S 0D D SS9 SR ES e S e e e

DUMMY MEETS SFECIFICATIONS

TECHNICIAN__% ______________
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

FART 572 02~JAN-87
TEMFERATURE 70 F RELATIVE HUMIDITY 19 %
LEFT KNEE
NCA LKB800Y 572 SN 880 L.KNEE IMF CAL 09
! | | {
1 TEST PARAMETER | SPECIFICATION ! TEST RESULTS |
| ! | !
| 1 | |
| PRORE VELOCITY | 6,76 - 7,04 FT/SEC] 6.95 FT/SEC |
| | | i
| PEAK KNEE IMFACT FORCE ] 1850 - 2500 LBS. | 2173.65 LRS, |
| ! | |
i | 1 !
i DURATION AEOVE 1000 LES. ! »=1.7 MS., | 1,82 MS. ]

Cc-19 870105



TRANSPORTATION RESEARCH CENTER OF QHIO

THORAX IMPACT TEST

FPART 572 02-JAN-87
TEMPERATURE 71 F RELATIVE HUMIDITY 19 Z
NEA TL88009 572 SN 880 L.S.THORAX CAL 09

- s Yo A o o T > > et M G e o B S B S D P SN B D . . . e G S B . e S S G TR B S RS B R D R B S T T e e el e Re e e e

TEST FARAMETER ! SPECIFICATION TEST RESULTS
| ! ! |
! ] 1 |
I  PENDULUM VELOCITY ! 13.86~-14.14 FT/SECI 14,07 FT/8EC !
! ! | |
I ! | |
I PEAK DEFLECTION I 1.1 INCHES MAX. ! 0.8% INCHES i
! ! ! I
I | ! |
I  PEAK RESISTIVE FORCE } 1,450, FOUNIS MAX.| 1385. FOUNDS !
l I | !
| | ! !
!  INTERNAL HYSTERESIS I B50%Z - 70% 1 63 4% |

- o - o - - - - B B G - G- —— = S . . A e m  Se S G R WS GRS G0 M SN B6 A Re W R Be Ge = S SR GS S0 6D G S Ae e e e

DUMMY MEETS SPECIFICATIONS

TECHNICIAN-.M___;____
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TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

FART 572 02-JAN-87
TEMPERATURE 70 F RELATIVE HUMIDITY 19 X%
NCA THBB0OOY 972 SN 880 H.S5.THORAX CAL 0°

TEST PARAMETER | SFECIFICATION TEST RESULTS
! | | !
| | 1 !
I PENDULUM VELOCITY | 21.78-22.22 FT/SEC! 21,90 FT/SEC !
! | ! !
i ! | i
I FEAK DEFLECTION I 1.7 INCHES MAX. l 1.38 INCHES !
i I ) |
| | | ]
| PEAK RESISTIVE FORCE I 2,250, POUNDS MAX.|I 2118. FOUNDS !
| | | !
1 I i |
| INTERNAL HYSTERESIS | 50Z ~ 70Z ! 62.4% |

- ——— . e B BE G B W B - G = —— . = . - R B B e AP RS T . mn s - . R G G = S G e T G B e S BE B e B A o e -
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APPENDIX D

RESTRAINT INSTRUCTIONS FROM ONNER'S MANUAL
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