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SECTION 1.0
PURPOSE AND TEST SUMMARY

This 35 mph frontal barrier impact test is part of the Conmposite FY's?
Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-87-R-02012.
The purpose of this test was to obtain vehicle crashworthiness and occupant

restraint system performance data.

) The 35 mph frontal barrier impact test was conducted in accordance with
the Office of Market Incentives (OMI) Laboratory Indicant Test Procedure.

Occupant performance data are provided herein.
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SECTION 2.0
SUMMARY OF TEST NUMBER MJ5700

A load cell barrier consisting of 36 load cells was impacted by a 1988
Isuzu Spacecab LS pickup at a velocity of 35.2 mph. The test was performed
at the Transportation Research Center of Ohioc on June 14, 1988. Pre-test
and post-test photographs of the vehicle and occupants are presented in

Appendix A.

Two Part 572B, 50th percentile adult male Anthropomorphic Test Devices
(ATDs) were placed in the driver and right-front passenger designated
seating positions, according to dummy placement procedures specified 1in

Laboratory Indicant Test Procedure dated September 1, 1986.

Both ATDs were instrumented with longitudinal, lateral, and vertical
accelerometers in the head and chest and load cells in the left and right
femurs. In addition, load cells were placed on the driver's and passenger's
l1ap and shoulder belts to measure dummy upper torso and pelvic section

loading. A summary of the dummy performance verification test data is

presented 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 3.0 of this report.

The 67 channels of data were recorded on two l4-track tape drives.
Appendix B contains the vehicle, load cell barrier and dummy response data

plots.
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TABLE 1

CRASH TEST SUMMARY
NHTSA NO.: MJ5700 PROJECT: New Car Assessment
DATE: 6/14/88 TIME: 1527 TEMP: 95° F
VEHICLE: 1988 Isuzu Spacecab LS
TEST WEIGHT (LBS): 3747
IMPACT ANGLE (DEG)*: O
IMPACT VELOCITY (MPH*#*:) PRIMARY = 35.2 SECONDARY = 35.1
'MAXIMUM STATIC CRUSH (IN): 21.7

VEHICLE REBOUND (IN): 19.6

DUMMIES: Driver #8126 Passenger #411
TYPE: Part 572B Part 572B
LOCATION: Left front Right front
RESTRAINT: 3-point Unibelt 3-point Unibelt

NUMBER OF DATA CHANNELS: 67
NUMBER OF HIGH SPEED CAMREAS: 16 and 1 real-time camera

*With respect to tow track centerline.
**Speed trap measurement (: .05 mph accuracy)
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GENERAL COMMENTS

The 1988 Isuzu Spacecab LS pickup was equipped with a 2.6 liter,
4-cylinder inline engine, 3-speed automatic transmission, and power brakes.
The total test weight with two SO0th percentile male dummies and
instrumentation was 3747 pounds. The test vehicle impacted the frontal load

cell barrier at a velocity of 35.2 mph.

The vehicle sustained 21.7 inches of static crush. Maximum load cell
barrier force measured by the 36 load cells was lost (See Data Acquisition

Explanations).

The driver's "Head Injury Criteria" was 1873; the maximum chest
deceleration over 3 milliseconds was 59 g's. The right and left femur loads

were 412 and 325 pounds, respectively.

The passenger's "Head Injury Criteria" was ?723; the maximum chest
deceleration over 3 milliseconds was 55 g's. The right and left fenmur loads

were 172 and 397 pounds, respectively.

The belt-related data for each occupant are presented in Section 3.0 of

this report.
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DATA ACQUISITION EXPLANATIONS

Two barrier face load cell blocks were completely penetrated by tubes
on the vehicle's front structure. These load cells, position B4 and B?, did
not return to zero following the crash test event. This affected the group
#5 force total, the group #6 force total, and the sum of load cell barrier

forces.
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TABLE 2
TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Isuzu Motors, Limited

MAKE/MODEL: Isuzu Spacecab LS VIN: JAACL16E2J7207518

BODY STYLE: Pickup MODEL YEAR: 1988

NHTSA NO.: MJS5700 COLOR: Gray

ENGINE DATA: TYPE: 1Inline CYLINDERS: 4 DISPLACEMENT: 2.6 liters
TRANSMISSION DATA: _3 SPEED, ___MANUAL, _X AUTOMATIC, __ FWD, _X RWD, _._4WD
'DATE VEHICLE RECEIVED: 5/24/88 ODOMETER READING: 65.0

DEALER'S NAME AND ADDRESS: Isuzu North
5885 Westerville, Rd.
Westerville, OH 43081

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

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

VEHICLE MANUFACTURED BY: Isuzu Motors, Limited
DATE OF MANUFACTURE: 2/88
GVWR: 4300 LBS

GAWR: FRONT 1900 LBS., REAR 2545 LBS.
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TABLE 2 TEST VEHICLE INFORMATION, CONT'D.

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

VEHICLE LOAD (UP TO CAPACITY): FRONT 29 psi; REAR 35 psi

RECOMMENDED TIRE SIZE: P205/75R14 LOAD RANGE__X B, C, D

TIRES ON VEHICLE (MFR., LINE, SIZE): Uniroyal Tigerpaw P205/75R14
IS SPARE TIRE A "SPACE SAVER": Yes
IS SPARE TIRE STANDARD EQUIPMENT: Yes

VEHICLE CAPACITY: TYPES OF SEATS: FRONT: Bucket
REAR: Jump seats

TYPE OF FRONT SEAT BACKS: Adjustable
NUMBER OF OCCUPANTS _NA FRONT _NA_REAR NA TOTAL*
CARGO LOAD 300 LBS. * TOTAL NA LBS. *

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

RIGHT FRONT 913 1bs. RIGHT REAR 682 lbs.
LEFT FRONT 866 1bs. LEFT REAR 667 lbs.
TOTAL FRONT WEIGHT 1779 1bs. (56.9% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1349 lbs. (43.1% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 3128 lbs.

CALCULATION FOR_TARGET TEST WEIGHT:

RCLW RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (3128 LBS)
VCW = VEHICLE CAPACITY WEIGHT (NA LBS)*
DSC = DESIGNATED SEATING CAPACITY (NA)

RCLW VCW - 150 (DCS) = 300 LBS *

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

3128 + 300 + 328 LBS

TARGET TEST WEIGHT 3756 LBS

*A cargo load of 300 pounds was used per the NCAP Laboratory Procedure.
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TABLE 2 TEST VEHICLE INFORMATION, CONT'D.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 291 LBS. CRRGO

RIGHT FRONT 972 lbs. RIGHT REAR 883 lbs.

LEFT FRONT 961 1lbs. LEFT REAR 931 lbs.

TOTAL FRONT WEIGHT 1933 lbs. {51.6% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1814 1lbs. (48.4% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3747 1bs. {0.2% UNDER TARGET WEIGHT)

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

'COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: LF 29.8 ; RF 31.1 ; LR 31.0 ;RR 31.4
PRE-TEST ATTITUDE: LF 29.0 ; RF 30.0 ; LR 29.4 ; RR 29.9
POST-TEST ATTITUDE: LF 28.3 ; RF 27.3 ; LR 30.2 ; RR 29.1

WHEELBASE: 119.8 INCHES
CG = 58.0 INCHES REARWARD OF FRONT WHEEL CENTERLINE

TABLE 3 TEST CONDITIONS

TEST NUMBER: 880614

DATE OF TEST: 6/14/88 TIME OF TEST: 1527
TYPE OF TEST: Frontal Load Cell Barrier IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: 95° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 75° F

IMPACT VELOCITY: PRIMARY = 35.2 MPH SECONDARY = 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: L 197.1 ;C 199.1 ;R 197.2
POST-TEST: L 175.9 ;C 177.9 ;R 176.2
TOTAL CRUSH: L 21.2 ;¢C 21.2 ;R 21.0

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

IMPACT: L: 19.4; C: 18.6; R: 20.9; AVG: 19.6
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TABLE 4

VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left knee

Right knee

'DOOR _OPENING:

Front

Rear

SEAT MOVEMENT:

Front

Rear

GLAZING DAMAGE:

DRIVER #8126
Steering
wheel rim and hub

PASSENGER #411

Chest

Lower
Steering wheel rim

None

None

None

Instrument panel

Instrument panel

Instrument panel

Instrument panel

LEFT

Easy

NA

SEAT BARCK FAILURE

None

NA

RIGHT
Easy
NA
SEAT SHIFT
None
NA

Windshield cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None

2-8
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SECTION 3.0

OCCUPANT, VEHICLE AND LOAD CELL BARRIER INFORMATION
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TABLE S DUMMY INJURY CRITERIA

MAXIMUM ACCELERATION ('G')

HEAD CHEST

X Y z R X Y A R*

DRIVER -174.0 -24.2 ~-146.4  220.6 -62.6 23.3 21.6 59
PASSENGER _ -29.4  -25.0 -72.9 73.7 -56.0 -20.8 13.9 55

MAXIMUM FORCE-FEMUR LOAD (LBS)

RIGHT FEMUR LEFT FEMUR
DRIVER 412 325
PASSENGER 172 397

MAXIMUM FORCE-SEAT BELT LOADS (LBS)

SHOULDER STRAP LAP STRAP LAP STRAP

UPPER BELT LOAD __ RIGHT BELT LOAD LEFT BELT LOAD
DRIVER 1910 --- 1169
PASSENGER _ 15&2 1873 -

HEAD INJURY CRITERIA**

TIME t TIME t

HIC (MSEC) (MSEC)
DRIVER 1873 67.0 78.1
PASSENGER 723 64.8 100.8

*Defined as exceeding 0.003 sec. duration

kA5 defined in FMVSS No. 208
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DUMMY RINEMATIC SUMMARY

DRIVER DUMMY

Upon impact the driver dummy translated forward on the seat impacting
both knees into the instrument panel. The driver's head rotated forward
impacting the steering wheel rim and hub. The driver's chest impacted the
lower steering wheel rim as the dummy was restrained by the 'three-point
unibelt. The driver's head rotated rearward as the dummy rebounded into the
seat back. The dummy came to rest seated upright in the driver's seat,

restrained by the three-point unibelt.

RIGHT FRONT PASSENGER DUMMY

Upon impact the right front passenger dummy translated forward on the
seat impacting both knees into the instrument panel. The dummy's head
rotated forward and contacted the dummy's chest as the chest was restrained
by the three-point unibelt. The dummy's head rotated rearward as the dummy
rebounded into the seatback. The dummy came to rest seated in the right
front passenger's seat, leaning to the left, restrained by the three-point

unibelt.
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FIGURE 1 DUMMY POSITIONING DATA FOR 35 MPH FRONTAL

BARRIER IMPACT TEST

PRE-IMPACT DATA:

Make/Model: Isuzu Spacecab LS
Body Style: Pickup Model Year: 1988
NHTSA No.: MJ5700 Color: Gray
DATA FROM CERTIFICATION LABEL:
Vehicle Manufacturer: Isuzu Motors, Limited
Date of Manufacture: 2/88 VIN: JAACL16E2J7207518
GVWR: 4300 1b; GAWR: Front = 1900 1b; Rear = 2545 1b
POST-IMPACT DATA:
Date of Test: 6/14/88 Time: _1527 Temperature: 95 ° F
Required Impact Velocity Range: 34.5 to _35.5 mph
Impact Velocity: Primary = _35.2 umph Secondary = _35.1 mph
Seat Type: Bucket Adjuster Type: Manual
Bucket Seat Back Type: Manual adjustable
Technicians: B. Crabtree, S, Erickson, R. Branham
DRIVER DUMMY #826 PASSENGER DUMMY #411
Head 22.8" 21.8" Head
Target ?° 12° Target
Knee 26.9" 22.7" Knee
Joint 88° '1 87° Joint
Approx- 12.2" 13.1" Approx-
imate 111° 105° imate
"H" "H"
Point Point
MIDPOINT MIDPOINT
A = _54.4" A !
B = _41.6"
c = _27.2"
D = _12.5" Z‘
E = _12.8"
: DOOR
. o GLASS
LATERAL BAR _J///// HEIGHT
ADJUSTABLE
POINTER
LEFT RIGHT
- FRONT DRIVER PASSENGER FRONT
DOOR DUMMY DUMMY DOOR
#826 #411
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FIGURE 1, CONT'D DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER

HH 17.3 1?2.5
HW 21.6 21.9
CD 22.8 23.8
s 17.1 NA
KDL 5.3 4.2
KDR 5.8 4.8
-TA 19° 24°
SA 16° 16°
HA 24.8 19.1
DRIVER PASSENGER
HR 8.1 8.3
HS 9.8 9.9
AD 4.0 4.1
HD 5.8 4.5
KK 10.0 8.0
AA 10.1 7.6

Rnee outer bolt head to outer
bolt head spacing:

HH
HW
CD
CS
KD
TA
SA

Driver = 13.9
Passenger = 11.9

Head to Windshield Header

= Head to Windshield

Chest to Dash

Chest to Steering Wheel
Knee to Dash

Torso Angle

Seat Back Angle

HR
HS
AD
HD
KK
AA
HA

Head to Side Roof
Head to Side Window
Arm to Door

Hip to Door

Knee to Knee

Ankle to Ankle

Head to A-Pillar

Torso and seat back angles are relative to vertical.

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 2 SEAT BELT POSITIONING DATA

—>» C [

Dummy 's Centerline
‘\>‘D<—

e
||

Male Blade

Buckle Assy.

Inboard Anchorage

'D' Ring

Belt Load Cell

Shoulder Belt Portion

| _—— Lap Belt Portion

1/8" Thick Alum. Plate

7

Emergency Locking

"

Retractor
Reel

Qutboard Anchorage

|
[
Floorpan __4//4 E
|

DRIVER PASSENGER
DUMMY DUMMY
A - Top surface of alum, plate to belt upper
edge (in)} 13.1 10.3
B - Top surface of alum. plate to belt lower
edge (in) 9.8 7.5
C - Dummy centerline to outer edge of belt
at chest flesh top (in) 5.6 7.1
D - Dummy centerline to inner edge of belt
at chest flesh top (in) 3.2 4.8
LAP BELT TENSION (lbs) 4 4
SHOULDER BEﬁT TENSION (lbs) 4 4
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FIGURE 3 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS
'B' Post
Y
i f
SCA \\—_~ Door Striker
NOTE: Record
position of
tilt strg. REMARKS: Tilt steering column was latched in
column in the midpoint of the tilt motion range. Seats were
REMARKS latched in the eleventh notch of twenty-one
section , ///// notches in the driver's and passenger's seat

tracks.

MEASUREMENTS

NR Distance from tip of dummy's nose to top

rear surface of steering wheel rim. 19.1
NH Distance from tip of dummy's nose to center

of steering column hub,. 20.1
HS Distance from center of steering column hub to

the forward surface of the door lock striker pin. 27.2
SCA Angle of steering column relative to the

horizontal X axis 26°
SWA Angle of steering wheel relative to the

horizontal X axis 66°
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BELT LENGTH DATA:

FIGURE 4

SEAT BELT PERFQRMANCE ASSESSHMENT TEST DATA

DRIVER SIDE PASSENGER S5IDE

PRE-TEST POST-TEST PRE-TEST POST-TEST

Total belt length from retractor

reel to bolt hole anchor point for 110.6 NA* 111.9 NA*
continuous webbing systems.

Retractor reel to 'D' ring as

measured on Part 572 dummy. 16.8 17.0 17.2 16.6
Shoulder belt length as measured

on Part 572 dunmmy. 33.5 35.2 34.1 34.2
'Lap belt length as measured on

Part 572 dummy. 32.8 37.4 34.8 35.0
Remainder of belt webbing left

on retractor reel. 272.5 NA* 25.8 NA*
BELT SPOQL-OFF DATA:

As determined by film analysis DNA 5.3 DNA 4.5

As determined electronically DNA 5.0 DNA 5.6
BELT STRAIN DATA:

Measured between retractor reel

and 'D' ring. DNA 0.5 in/ft DNA 0.7 in/ft

'D' Ring

Outboard Anchorage

Ol Y LT A AT

T LA G T A S A

Belt-Fixed
Terminals Holding

Extensometer
Reel

Emergency Locking
Retractor

#Seatbelt retractors remained locked following the crash test event,

preventing the belt length from being measured.

3-8

Shoulder Belt Portion

Male Blade
Buckle Assembly

l— Vehicle Centerline

Inboard Anchorage
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TABLE 6 TEST INFORMATION

PRE-IMPACT DATA

MAKE/MODEL: Isuzu/Spacecab LS
BODY STYLE: Pickup ) MODEL YEAR: 1988
NHTSA NO.: MJS5700 COLOR: Gray

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Isuzu Motors, Limited
DATE OF MANUFACTURE: 2/88 VIN: JAACL16E2J7207518
GVWR: 4300 LBS., GAWR: FRONT 1900 LBS., REAR 2545 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal Load Cell Barrier Impact

DATE OF TEST: 6/14/88 TIME: 1527 TEMP: 95° F
REQUIRED IMPACT VELOCITY RANGE: 34.5 MPH TO 35.5 MPH

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

TEST WEIGHT = 3747 LBS., STATIC CRUSH MAX. = 21.7 IN., REBOUND = 19.6 IN.

FUEL SYSTEM DATA

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

"USEABLE" CAPACITY*: 19.3 GALLONS (FURNISHED BY COTR)

TEST VOLUME: 18.0 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 19.8 GALLONS

DETAILS OF FUEL SYSTEM: Fuel tank is located on right side between axles.

Fuel filler is located on right side.

ELECTRIC FUEL PUMP: No FUEL INJECTON: Yes

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

*WITH ENTIRE FUEL SYSTEM FILLED.
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FIGURE 5

VEHICLE ACCELEROMETER LOCATIONS

|
5 l l ' '
[ 2
}
{ (X) + LONGITUDINAL
e X
l
l [
| ] () + LATERAL
|
6 C )
' —
TOP VIEW
7
f
— 1 |
5% (Z) + VERTICAL
\\_ ________

(X) + LONGITUDINAL
SIDE VIEW
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TABLE 7
TEST NUMBER 8204414

VEHICLE ACCELEROMETER LOCATIONE AND DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION DIRECTIOMN
Neo. LOCATION Xs o Z#  MAX & MEEC MAX MERC
1 REAR SEAT X-MEMBER 75. 8 22. & 23. 9
AT LEFT SIDE
LOMNGITUDINAL 2.7 14465 74.7 i7.8
2 REAR SEAT X~MEMDER 5.6 -22.6 24. 2
AT RISHT SIDE
LONGITUDINAL 3. 37.9 41,3
3 TOP OF EMGINE BLOCK 175. 9 -1.1 3z. 4
LONGITUDINAL 2.2 Z4H 8 177.B 27,2
4 BOTTOM OF EMGINE BLOCK 165. 0 i.4 6.7
LONGITUDINAL 7.3 38. 1%6.C 30 s
% BRAKE CALIPER 166.9 —-24. 0 i2. 2
AT RIGHT BIDe
LONGITUDINAL &7 % 153. 2 1701
& BRAKE CALIPER 166. 8 24.C 11. %9
AT LEFT ESIDE
LONGITUDINAL 56. & 37. 156, 1 i&. 4
7 DAGSH PANEL 145. 0 0.0 9.7
LONGITUDINAL i4. 4 53. 8Q. @ 40. 4
® ALL MEABUREMENTS OF ACCELEROMETER LOCATIONE ARE IN INCHES.
REFERENCE: ¥X: FORWARD FROM REAR BUMPER
Y: LEFT FROM VEHICLE CENTERLINE
Z: UFP FROM GROUND LEVEL
3-11 880614




y/\\_Rear patum Reference

Length of
Engine Block

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

f“gfz;//—To Trailing Edge
kS Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Ctr. of X
Strg.
Column —

X17
To 'A' Post

Rear Datum
Reference

, Bott of At Center
X14,15 = ?o' ottom == 0f Rear
L‘E—* A' Post (Right/ Bumper
. Left Side) P

X16

To Strg. Column To Firewall (Right/Left Side)
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FIGURE 8 ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Isuzu/Spacecab LS/Pickup

VEH. NHTSA NO.: MJ5700 ; VIN: JAACL16E2J?7207518

MODEL YEAR: 1388 ; BUILD DATE: 2/88 ; TEST DATE: 6/14/88

VEH. SIZE CATEGORY: Small pickup ; TEST WEIGHT: 3747

VEH. WHEELBASE: 119.8

MAX. WIDTH: 66.2

'FRONT OVERHANG: 28.8 - L >

fie— L/2 —>r€— | /2 —>

r_/r‘r‘rvr\j_f
| Cc2 3 | ¢4 s

y__ﬂ,.L_i-.J\_L\l__c{

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW3
F__(Frontal)
CRUSH DEPTH Cl = 21.2 inches
DIMENSIONS:
c2 = 21.0 inches
C3 = 21.7 inches
C4 = 21.5 inches CiL=D
€S = 21.0 inches
Cée = 21.0 inches
Vehicle Centerline |
MIDPOINT OF DAMAGE: D = (Longitudinal)
LENGTH OF DAMAGED
REGION: L = 58.2 inches /LW
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TABLE 9
LOAD CELL BARRIER SUMMARY

TOTAL LOAD CELL FORCE

POSITIVE DIRECTON* NEGATIVE DIRECTON*
MAX TIME MIN TIME
POSITION (1lb) (msec) (1b) (msec)
TOTAL GROUP 1 276.1 165.6 8148.6 20.9
_TOTAL GROUP 2 281.6 266.6 51486.3 30.5
TOTAL GROUP 3 293.5 201.1 13059.0 21.8
TOTAL GROUP 4 396.6 269.0 12615.0 11.6
TOTAL GROUP 5 --- - --- --- Y
TOTAL GROUP 6 --- --- Y - --- Y
—-- Y ——- I (

*REFERENCE: TENSION IS POSITIVE

COMPRESSION IS NEGATIVE

Y See DATA ACQUISITION EXPLANATIONS
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FIGURE 10 CONT'D
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

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

PRE-TEST REAR VIEW

POST-TEST REAR VIEW

PRE-TEST WINDSHIELD VIEW

POST-TEST WINDSHIELD VIEW

PRE-TEST ENGINE COMPARTMENT VIEW

POST-TEST ENGINE COMPARTMENT VIEW

PRE-TEST FUEL FILLER CAP VIEW

POST-TEST FUEL FILLER CAP VIEW

PRE-TEST FUEL FILLER NECK VIEW

PRE-TEST FUEL TANK 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 1 (DOOR OPEN)
POST-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW 1 (DOOR OPEN)
PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW 1 (DOOR OPEN)
POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW 1 (DOOR OPEN)
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33.
34,
35.
36.
37.
38.
.39.
40.
41,

APPENDIX A CONT'D

PHOTOGRAPHS

PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW 2 (DOOR OPEN)

POST-TEST

DRIVER DUMMY & VEHICLE INTERIOR VIEW 2 (DOOR OPEN)

PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW 2 (DOOR OPEN)

POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST

PASSENGER DUMMY & VEHICLE INTERIOR VIEW 2 (DOOR QPEN)
DRIVER DUMMY HEAD CONTACT VIEW

DRIVER DUMMY KNEE CONTACT VIEW

PASSENGER DUMMY KNEE CONTACT

LOAD CELL BARRIER DAMAGE - VIEW 1

LOAD CELL BARRIER DAMAGE - VIEW 2
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Figure A-3. FPRE-TEST LEFT SIDE VIEW
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Figure A-4. POST-TEST LEFT SIDE VIEW
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Figure A-5. FPRE-TEST RICGHT SIDE VIEW

Figure A-6. POST-TEST RIGHT SIDE VIEW
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Figure A-7. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A-#. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
A-8 480614
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Pigure A-9%. PRE-TEST LEFT REAR THREE-QUARTER VIEW
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Figure A-10. ©POST-TEST LEFT REAR THREE-QUARTER VIEW
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Fiqurs A-11, PRE-TEST REAR VIEW

Figure A-12. POST-TEST REAR VIEW
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Figure A-13. PRE-TEST WINDSHIELD VIEW
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Figure A-14. POST-TEST WINDSHIELD VIEW
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Figure A-15. PRE-TEST ENGCINE COMPARTMENT VIEW

Figure A-16. POST-TEST ENGINE COMPARTMENT VIEW
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Figure A-17. PFRE-TEST FUEL FILLER CRF VIEW

Figure A-18. POST-TEST FUEL FILLER CAP VIEW
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Figure A-19, PRE-TEST FUEL FILLER NECE VIEW

Figqure A-20. PRE-TEST FUEL TANK VIEW
A-13 Ba0614




PRE-TEST FRONT UNDERBODY VIEW

Figure A-22. POST-TEST FRONT UNDERBODY VIEW
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Figure A-13. PRE-TEST REAR UNDEREODY VIEW
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Figure A-24. POST-TEST REAR UNDEREODY VIEW
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Figure A-25. PRE-TEST DRIVER DUMMY POSITION VIEW

Figure R-Z&. POST-TEST DRIVER DUMMY POSITION VIEW
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Figure A-27. PRE-TEST PASSENGER DUMHY POSITION VIEW

Figure A-28. POST-TEST PASSENGER DUMMY POSITION VIEW
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Figurs A-29. PRE-TEST

|

Figure A-30. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW 1 (DOOR OFEN)
A-17 5a0614




Figure A-31. PRE-TEST PASSENGER DUHMY & VEHICLE INTERIOR VIEW 1 (DOOR QPENM)

Figure A-32. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW 1 (DOOR OPEN)
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Figure A-33. PRE-TEST ODRIVER DUMMY % VEHICLE INTERIOR VIEW 2 (DDOR OPEN)
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Figure A-34. POST-TEST DRIVER DUHMY & VEHICLE INTERIOR VIEW 2 (DOOR QPEN)
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Figure A-35. FRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW 2 (DOOR OPEN)
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Figure A-36. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW 2 (DOOR OPEN)
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POST-TESET DRIVER DUMMY HEAD CONTACT VIEW

F a8

Figure A

BOST-TEST DRIVER DUMMY ENEE CONTACT YIEW

Figure A-38.

480614

A-21



Flgure A-39. POST-TEST PASSENGER DUMMY ENEE CONTACT

Figure A-40. POST-TEST LOAD CELL BARRIER DAMAGE - VIEW 1
A-22 BB0B14
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Figure A-41. POST-TEST LOAD CELL BARRIER DRMAGE - VIEW 2
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APPENDIX B

DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION

c-1 880614




IMAMNDFURIATLUN REDEARLH LENIEDRN UFr Uniu

EXTERNAL DRIMENSIONS

FART §72 ig~-AFR-88
TEMFPERATURE 71,00 F RELATIVE HUMIDITY 32.060 7%
NHTSA ED82423 S72k SNB246 EXT.UIMENSION CALZ2S
| DESCRIFTION } SFECIFICATION I TEST RESULTS ]
| SN 824 ALRERSON ! H !
| ! } !
{ Sitting Heidght i 35.6 - 32.8 IN | 33.6 1IN i
! i | !
I "Shoulder Fivot Heignht i 21.8 - 22.4 IN | 22,0 1IN |
j ! | ]
I Hir Fivot Heidht i 3.9 IN (ref) ] 3.9 IM !
{ ] i |
| Hip Fivot From BRackline ] 4,8 IN (ref) } 4,8 1IN }
I ! f |
| Kmee Fivot From Backline | 20.1 - 20.7 IN | 206.4 IN }
| | } !
{ Rear of Head Frem Backline I 1.7 IN (ref’ | 1.7 IN |
! ] ! i
| Chest Destn f 2,1 - 9.4 IN | ?.4 IN !
{ I | !
I Shoulder Width | 17.8 - 18,4 IN | 18.0 IN !
| ] i |
| Chest Circumference Over Nirperles | 34.8 - 40,0 1IN | 37,5 IN {
} ! ! |
| Waist Circumference a3t Mim. Girtn!l 31.4 - 32.6 1IN | 31.9 IN !
| | ! |
{ Hir Widtn } 14,0 - 15,4 IN | 14.8 IN l
i | | H
{ Knee Fivot From Floor | 19.2 - 19,9 IN | 12.4 IN |

DUMMY MEETS SFECIFICATIONS

TECHNICIAN-%;.M _______

c-2 880614




TRANSFORTATION

HEAT

72 F
HIO82625

TEMFERATURE
NHTSA

ITIME AEBOVE 100 G LEVEL i
] !
IFEAK LATERAL ACCELERATION |

!
118 ACCELERATION CURVE
TUNIMODAL?

nDuMHY MEETE

TECHMICIANL

SESEARCH CENTER 0OF QHIO

DRQF TEST

FART G732 18-Arr-238
RELATIVE HUNTOITY 33 %
S708R ANAZ. YEAD OROF AL 25

v21 MEEC

}
13 6§ HAX ! -2.17 G

0.7 1.5 M3EC

880614




TRANSFORTATION RESEARCH CENTER OF OHIO

MECK FENDULUM TEZST

FART 72 19-Arr-B8
TEMFERATURE 72.00 F RELATIVE HUMIDITY 25.00 %
NHTS#A HNB82625 572K SN 826 HEAU/NECK CAL 29
i Test Farameter f Srecificatiaon ] Test Resultls ]
| FPendulum velgcitu | 21.5 to 25.5 ft/sec | 23.45 ft/sec !

Fenduylum [ecelerations |
T1 - T2 S5 - 206 3 msec max
T2 - T33 20 - 20 G

T3 - T4: 20 - 5 6

fdvag, O level T2 - T3 20 - 24 G 23.146 G
} ]
i Mawimum Rotation Ancsle } &3 - 73 des ! 48.84 desg |
| Peak Hesad Resultant Accel | 28 6 max | 23.464 G H
I Test Farameter! Srecificstion i Test Receultls ]
| Rotatiorn Andlel Time Chordal Dise. | Time Chordal Dis=.|
| (desrees) ] (msec? (in) I (msec) (in? ]
] | ] i ! !
! ¢ j -2.0 - +2.0 1 -0.5 - +0.5 { 1.28 { 0,02 !
| | | ! ] !
i 30 | 25.6 - 34,4 | 2.1 - 3.1 I 31.34 | 2,355 !
| ! f | ! i
I &0 i 40,3 - 5S51.7 | 4,3 - 5.3 i 47.54 | 4,462 !
| | | ! ] !
! max I 53.2 - 66.82 | 5.0 = 4.0 I 83.13 i .48 |
| ] | } | }
] 60 I 7.0 — 83.0 | 4,3 - 5.3 { 78,38 | 4,79 I
| ] ! [ ! i
] 30 ] 89.4 - 104.6 | 2.1 - 3.1 { ¢72.33 | 2,37 |
! ! ] i | |
| (o} 1101.,0 - 123,0 | -0.5% - +0.5 1111.,93 { Q0.14 ]
! ] ! | ]

¥ DUMMY MEETS ECIFICATIONS
TECHNICIAN_ ;M __________

C-4 880614




TRANSFORTATION RESEARCH CENTER QF QHIO

THORAX IMFACT TEST

FART 572 . 1%9-Arr-88
TEMFERATURE 72 F RELATIVE HUHMIDITY 23 X%
MHTEA TLE2A2S S72F SN 824 L.E.THORAX CALZS
] ! | ]
| bW SFEED TEET | ]
! f o - [ !
| TEET FARAMETER b RPECIFICATION !} TEST RESULTE [
! ! ! |
I | ! !
f PEMDULUR VELOCITY b 13.8&8-14.14 FT/EECH 14.04 FT/75EC !
] ! { !
| [ | !
' FEAX DREFLECTION Poledl TH max. | 2.78 IN
! ! ! |
i ! ] !
! FE&K RERISTIVE FORCE P 12480, LR masx. ] 1273, LB f
J } | !
! ] ! !
P IMTERMNAL HYSTERESIS boSQ¥ - 704 ! &, 2% f

OURMHY MEETS SFPECIFICATIONS

TEEIHNICIAN%-_W _______

C-5 880614



TRANSFORTATION RESEARCH CENTER OF OHIQ

THORAX IMFACT TEST

FART 572 19-Arr-88
TEMPERATURE 72 F RELATIVE HUMIDITY 26 %4
NHTSA THB24625 572k SN B246 H.S.THORAX CAL 25
! t ! !
f | HIGH SFEED TEST ! |
| b omremrrm e e e ! f
! TEST FARAMETER |  SrECIFICATION I TEST RESULTS !
| ] | !
I | I !
I FENDULUM VELOCITY | 21.78-22.22 FT/BEC! 21.%2 FT/8EC !
| ! ! !
| ! | |
| FPEAK DEFLECTION 1.7 IN maM. ! 1.51 IN ]
| ! ! !
! I ! |
| FEAK RESISTIVE FORCE f 2250, LR mau, | 2046. LR ]
! ! ! ]
| | | |
|  INTERNAL HYSTERESIS I S0% — 70% ! 83.,2% {

DUMHY HMEETE SPECIFICATIONS

Cc-6 880614




ARDOMINAL COMPRESSION TEST

FART 572 i8-Arr-88
TEMFERATURE 72,00 F RELATIVE HUMIDITY 33.00 %
MHTSA ARB2425 572R SN B246 ARDOM COMFR CaAL23

! HISFLACEHENT ] FORCE )}  TEST RESULTS |
} | ! |
! 0.00 IN ! 10,00 LES ! 10.00 LES |
| | ! !
! .50 IN | 23,00 - 36.00 LES 1 26,47 LRS |
] | ! i
! ¢G.73 IN | 26,00 - 50.00 LES | 38,57 LES |
! i | !
! 1.00 IN | 50,00 - 63.00 LERE | 93+62 LERES !
| ! | ]
| 1,30 IN | 73.00 - 88.0CG LES | 77.48 LES |

c-7 880614
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LUMEAR FLEXION TEST

FART 372 18-AFR-82
TEMFERATURE 72.00 F RELATIVE HUMIDITY 31.00 X
NHTSA LFB2625 572k SMB2& LUMEBAR FLEX CALZS
I | } !
] DEFLECTION ! SFECIFICATION I TEST RESULTS
! | ] ]
I 0 DEG ! O LE i 0,00 LE !
] ! i !
| | [ I
! 20 DEG | 22,00 - 34,00 LE | 30.00 LB ]
| ] | !
! | ! |
i 30 DEG | 34.00 - 44,00 LB | 40.00 LE ]
| ! ! !
| ] ! ]
J 40 DEG 1 46,00 - 58,00 LB | 48,00 LE |
| ! ! !
! i ! !
i NET RETURN ANGLE I . 12 DEG ! 8.50 IEG i

DUMMY MEETS SPECIFICATIONS

TECHNICIML%;M _____

c-9 880614




FRVHNODPFUNITH D AW MCOMALIT LIy T W Wbl

KNEE IMFACT TEST

FART 972 20-Arr-88
TEMFERATURE 72 F RELATIVE HUMIDITY 28 X%
LEFT KNEE
NHTSA LKB2625 S72B SN824 L.KMEE IMP CAL2G
! i ! !
| TEST FPARAMETER !  SRFECIFICATION I TEST RESULTE
! ! ! |
| ] ! }
|  FRORE VELQCITY b &.75 - 7.024 FT/8ECH &.%0 FT/SEC
! ! ! !
! FEAR KNEE IMFACT FORCE | 1850 - 2500 LB ! 1?73.11 LE i
! ! ! !
| | ! [
{  DURATICMN AEOVE 1000 LE | =1.7 M3SEC ] 1,88 MSED j

DUMHY MEETS SFECIFICATIONS

TECHNICIAN%,_.W“-

Cc-10 880614




TRANSFURIA]T LUN KELSEARULH LEMNITEN WUF ULy

KNEE IMFACT TEST

FART S72 19-Amr-88
TEMFERATURE 72 F RELATIVE HUMIDITY 28 X
RIGHT KMEE
NHTSA RKBR2625 S72F SN224 RLEMEE INF CAL2S
i ! ! !
! TEST FARAMETER |  SFECIFICATION | TEST RESULTS u
; 1 ! |
P | ! |
|  FROEE VELOCITY | 4,76 - 7.04 FT/BECI 4,50 FT/SEC |
! | ! !
|  FEAK KMEE IMFACT FORCE 1| 1850 - 2500 LE | 2115.82 LE !
i ! ; !
| ! ! !
{ DURATION ARDVE 1000 LE | =1,7 HEEC ! 1,78 MBEC |

DUMMY MEETS SFECIFICATIONE

TECHNICIANJQZZ%Zi_.

c-11 880614




TRANSFORTATION RESEARCH CEMTER OF OHIO

EXTERNAL DIMENSIONS

FART 372 3I8-MAR-B8
TEMFERATURE 71.00 F RELATIVE HUMIDITY 43.00 X%
NHTSA Enaiiia 572k SN411 EXT.DIMENSION CAL14
| DESCRIFTION ] SFECIFICATION ] TEST RESULTS }
{ SN 411 HUMANOID | } |
| | ] J
| Sitting Heidght i 35.6 - 35.8 IN | 33.6 IN i
| ! | |
| Shoulder Fivot Heisght ] 21,8 - 22.4 IN | 22.4 IN |
j I | ]
| Hip Fivot Heidht I 3.9 IN (ref) ! 2.9 IN |
} | ! |
| His Fivot From Bachkline ! 4,83 IN (ref) | 4,8 IN }
| ] | f
{ Knee Fivot From Backline | 20.1 - 20.7 IN 20,5 IN i
] ] . | !
| Rear of Head From Rackline ! 1.7 IN (ref) i 1.7 IN {
| | ! |
| Chest Dlerth i 9.1 - 9,46 IN | 2.5 IN |
} ! i ]
| Shoulder UWidtn } 17.8 - 18,4 IN | 17.92 IN |
} ] ] ]
| Chest Circumference Over Nirrles | 34.8 - 40.0 1IN | 37.0 IN !
] ] | ]
| Waist Circumference st Min. Girthl 31.4 - 32.6 IN | 31.6 IN I
] { ! ]
| Hir Width i 14.0 - 15.4 IN | 14.4 IN |
f ] ! !
{ Knee Pivot From Floor | 19.3 - 192.9 IN | 19.6 IN |

DUMMY MEETS SFECIFICATIONS

TECHNICIAN%;M ______
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TRANSFORTATION RESEARCH CENTER 0OF OHIO

HEAD DROF TEST

FART 372 30-Mar-88
TEMFERATURE 72 F RELATIVE HUMIRDITY 42 %
NHTSA HR41114 S72B SN 411 HEAD DROF CAL 14
| . I ! !
! TEST FARAMETER I SFECIFICATIO | TEST RESULTS !
I ! ! |
IFEAK RESULTANT ACCELERATIONI 210 - 260 G i 234.44 G !
| ! ! !
ITIME AROVE 100 6 LEVEL ! 0.9 - 1.5 MSEC | 1.24 MSEC }
! ! I !
IFEAK LATERAL ACCELERATION | 10 G HMAX ! ~-7.03 G |
! | I |
118 ACCELERATION CURVE | ! l
FUNIMODAL? i | YES i

DUMMY MEETS SFPECIFICATIONS

TECHNICIQN-%J.W ______
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TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FENDULUM TEST

FART 572 30-Mar-88
TEMFERATURE 72.00 F RELATIVE HUMIDITY 42.00 %
NHTSA HN41114 572R SN 411 HEAD/NECK CAL 14
o Taci Farameter 1 Seecification 1 Test Results I
raniiiam vetemite 1 21.5 to 29,5 ft/sec | 23.50 fi/sec |
remdulan Deeelerstion: 1T
: TT - 72¢ S5 - 20 G : 3 msec max : 2,45 msec :
: T2 - T3: 20 - 20 6 : 259 - 30 msec : 28.36 msec :
: T3 - T4: 20 - 5 G : 10 msec max : 3,58 msec :
: Avd, G level T2 - T3 : 20 - 24 6 : 22.08 G :
I f ! I
havimem Rotation Andle 1 &3 - 73 des 1 64.80 des |
| rean Head Resultant Aecel 1 26 6 mex 1 24026 1
Test Feremetert | ereciticstien 1 Test Results 1
| Rotatiom Analel  Time  Chordal Dise. | Time Chordsl Dise.!
! (dedrees) ] (msec) (im) I (msec) (i) ]
P S {
] 0 | =2.,0 - +2.0 1 =-0.5 - +0.5 | 1,25 ! 9,00 !
1 30 : 29.6 - 34.4 i 2.1 - 3.1 t 32.01 i 2.33 :
: 60 z 40.3 - 51.7 1 4,3 - 3.3 1 30,35 : 4,946 :
: ma 3 33.2 - 66.8 i F.0 - 6.0 2 41.38 i S5+30 ;
i 40 2 67.0 - 83.0 i 4,3 - 5.3 1 71.48 z 4.84 1
1 30 2 83.4 - 104.4 3 2.1 - 3.1 1 ?21.76 i 2.27 1
: 0 2101.0 - 123.90 : -0.,5 - +0.3 t105.21 i 0.12 1
| | | | ! !
¥ DUMMY MEETS SEECIFICATIONS
oz i MoAdlZ..

880614

C-14




TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

FART 572 30-Mar-B88
TEMFERATURE 72 F RELATIVE HUMIDITY 42 Z
NHTSA TLA41114 572B SN 411 L.S.THORAX CAL 14

|
| LOW SPEED TEST ! |
!
|

! ! ] !
| ! | |
I FENDUULUM VELOCITY | 13.86-14.14 FT/SEC! 14,03 FT/SEC |
! | ! |
! | | !
{ FEAK REFLECTION FoLel IN mas, i 1.02 IN !
] | ! !
] ! ! |
I  FEAKR RESISTIVE FORCE I 15430, LR max, ! 1323, LR !
! | ! }
| ! ! |
I INTERNAL HYSTERESIS I 90% - 704 ! 39.3% !

nUMMY MEETS SPECIFICATIONS

TECHNICIAN%;ﬂ_

880614
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TRANSPORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

FART 572 30-HMar-88

TEMFERATURE 72 F RELATIVE HUMIDITY 42 %
NHTEA TH41114 9728 SN 411 H.5.THORAX CAL 14

|
| HIGH SFEED TEST |
i
t

TEST FARAMETER ! SPFECIFICATION TEST RESULTS
| J ! !
! ! | [
|  PENDULUM VELOCITY I 21,78-22.22 FT/SECI 22,22 FT/SEC ]
! | ! |
| | ] ]
I} FPEAR REFLECTION I 1.7 IN max. ! 1.40 IN |
I | ! !
| ! ] !
I  PEAK RESISTIVE FORCE ] 29250. LE ma:x, ] 2071. LR |
| ! ! |
! ! | !
I INTERNAL HYSTERESIS 1 304 - 704 | S54.4% |

nuMMyY HEETS SFECIFICATIONS

TECHNICIAN_%;M

880614
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TRANSFORTATION RESBEARCH CENTER OF OHIO

ABDOMINAL COMPRESSION TEST

FART 372 29-Mar-88
TEMFERATURE 71.00 F RELATIVE HUMIDITY 43.00 %
NHTSA AR41114 372R SN 411 ARDOM COMFR CAL 14

| DISFLACEMENT. ! FORCE I TEST RESULTS i
| ! | ]
| 0,00 IN | 10.00 LES | 10.00 LERS i
! I | |
| 0.30 IN } 23.00 - 36.00 LES | 30,75 LERS |
| I ! i
i 0.75 IN I 346,00 - 506,00 LES 1| 42.487 LBS !
! ! ! ]
| 1.00 IN | 50.00 - 63.00 LRSS | 36.81 LES !
! ! | |
I 1.30 1IN I 73.00 - 88,00 LRS | 73.98 LES i

nUMMY MEETS SPECIFICATIONS

880614
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TRANSFORTATION RESEARCH CENTER OF OHIOQ

KNEE IMFACT TEST

FART 3872 30-Mar-B88
TEMPERATURE 72 F RELATIVE HUMIDITY 42 X%
LEFT KNEE
NHTSA LK41114 G728 SN 411 L.KNEE IMF CAL 14
} | ] !
| TEST FARAMETER !} SFPECIFICATION I TEST RESULTS |
! ! ! |
| ! I |
!} PROEBE VELOCITY I 6.78 - 7.04 FT/8ECH 5.96 FT/SEC !
[ | ! !
I FEAK KNEE IMFACT FORCE I 1830 - 2500 LR i 2141.60 LE !
] ! ] |
] ! | !
! DURATION AROVE 1000 LE f »=1.7 MSEC ! 1.74 MSEC !

DUKMMY MEETS SFECIFICATIONS

TECHNICIAN_éizzézi_tﬂéé;24a£;é£::§ ______

=20 880614



TRANSPORTATION RESEARCH CENTER OF QOHIOD

LUMBAR FLEXION TEST

PART 572 29-MAR-E8
TEMPERATURE 72.00 F RELATIVE HUMIDITY 42.00 %
NHTSA LF41114 5728 SN 411 LUMBAR FLEX CAL14
!  DEFLECTION ! SPECIFICATION ! TEST RESULTS :
: ) ! : !
: 0 DEG ! O LB : 0.00 LB :
! 20 DEG { 22.00 - 34.00 LB ! 30.00 LB !
t 1] ! '
! 30 DEG ! 34.00 - 46.00 LB ! 40.00 LB :
! 40 DEG ! 46.00 - 58.00 LB | 48.00 LB !
] 1 ] 1
! NET RETURN ANGLE ! < 12 DEG ! 5. 00 DEG :
DUMMY MEETS SPECIFICATIONS
880614




TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

FART S72 30-Mar-88
TEMFERATURE &9 F RELATIVE RHUMIDITY 42 %
RIGHT KNEE
NHTSA RK41114 572R SN 411 R.KNEE IMF CAL 14
J | | |
! TEST FARAMETER | SPECIFICATION { TEST RESULTS !
! i ! !
! | | !
I  PRORE VELOCITY | 4.76 - 7.04 FT/SEC! 4.96 FT/SEC J
I ! | |
I  FEAK KNEE IMFACT FORCE I 1850 - 2500 LR ! 2124,35 LB I
| 1 1 I
! ! I !
I DURATION ABOVE 1000 LE ] =1.7 MSBEC | 1.89 MSEC !

880614
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APPENDIX D

RESTRAINT INSTRUCTIONS FROM OWNER'S MANUAL
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