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PURPOSE & TEST PROCEDURE
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PURPOSE

This heavy truck rear underride guard impact test was conducted for the
Vehicle Research & Test Center (VRIC) by Transportation Research Center Inc.

(TRC) .

A rear underride guard was developed to minimally meet the proposed
Federal regulatory standards for heighﬁ, geometry, and static
force/deflection requirements. This test was conducted to determine the
effectiveness of this design in preventing excessive rear underride
(intrusion into the passenger compartment of the test vehicle) in a 0°, 30

mph impact mode.
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TEST PROCEDURE

The test vehicle was instrumented with seven (7) accelerometers to
measure longitudinal, lateral, and vertical axis accelerations. The
passenger’'s seat belt was instrumented with a load cell to measure shoulder
belt force. The vehicle’s specified impact velocity range was 29.5 to 30.5
mph. The vehicle impacted the heavy truck rear underride guard mounted with
1.0-inch mounting bolts onto a heavy truck frame surrogate attached to the
rigid barrier at the Transportation Research Center Inc.

The underride guard was instrumented with two (2) accelerometer blocks
mounted to the guard’s rear surface where the web sections of the vertical
crossmembers meet the web section of the horizontal crossmember. The

accelerometers were oriented to measure vertical and longitudinal

accelerations.

The test vehicle contained two (2) Part 572 E 50th percentile adult
male anthropomorphic test devices (dummies). The dummies were positioned in
the front outboard designated seating positions according to the dummy
placement procedure specified in Appendix B and Optional Appendix C of NHTSA
Laboratory Test Procedure TP-208-08.

Both dummies were instrumented with head, chest, and pelvis
accelerometers to measureilongitudinal, lateral, and vertical accelerations;
six—axis neck locad cells to measure neck moments and forces; and with left
and right femur load cells to measure axial forces. Each Part 572 E dummy’s
instrumentation also included a chest potentiometer to measure longitudinal
deflection.

The forty-eight (48) data channels were multiplexed and recorded on &
14-track tape drive. The data was digitally sampled at B000 samples per
second and processed per sections 12.8 and 12.9 of the Laboratory Tesé
Procedure.

The crash event was recorded by one (1) real-time panning motion

picture camera and fifteen (15) high-speed motion picture cameras.
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The heavy truck underride guard data are summarized in Section 2.0.

The occupant, vehicle, & camera information are presented in Section 3.0.

Appendix A contains the still photographic prints. Appendix B contains the

data plots. Appendix € contains dummy certification data. Appendix D

contains miscellaneous test information.
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SECTION 2.0

HEAVY TRUCK REAR UNDERRIDE GUARD IMPACT TEST SUMMARY
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TEST RESULTS SUMMARY

This heavy truck rear underride guard impact test was conducted at TRC

on December 3, 1992.

The test vehicle, a 1993 Ford Tempo 2-door coupe, was equipped with a
2.3 liter, transverse engine, automatic transmission, power steering, and
power brakes. The vehicle‘s test weight was 3087 pounds. The vehicle’s
impact speed was 30.0 mph. At maximum vehicle displacement, the clearance
from the simulated truck rear to the vehicle’s windshield was 12.4 inches.

This value was obtained from digital analysis of the high-speed film.

The driver’s head injury criteria (HIC) was 139 (See TEST ANOMALIES) .
The driver’s maximum chest resultant acceleration with three (3)
milliseconds minimum duration was 19.2 g. The driver‘s chest deflection was
0.7 inches. The driver’s maximum left and right femur forces were 662

pounds and 650 pounds, respectively.

The right front passenger‘s head injury criteria (HIC) was 117. The
right front passenger’s maximum chest resultant acceleration with three (3}
milliseconds minimum duration was 24.6 g. The right front passenger’s chest
deflection was 0.8 inches. The right front passenger’s maximum left and

right femur forces were 297 pounds and 288 pounds, respectively.



TEST ANOMALIES

The driver dummy‘’s head X-, Y-, and Z-axis accelerometers, HEDXG1,
HEDYGl, and HEDZGl, recorded an anomalous data spike at 137 milliseconds.
This anomaly affected the computations of the driver dummy‘’s head resultant

acceleration, HEDRG1l, and HIC.

The barrier right crossmember X-axis accelerometer, BFCXG2, exceeded
its full scale at 11 milliseconds. This anomaly affected the computed

velocity and displacement of the barrier’s right crossmember in the X-axis

direction.
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TABLE 1 CRASH TEST SUMMARY

ﬁ' TEST TYPE: Heavy Truck Rear Underride Guard

TEST DATE: 12/03/92 TEST TIME: 1451 AMBIENT TEMP. (°F): 70
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1993/Ford/Tempo/2-door coupe
VEHICLE TEST WEIGHT (LBS): 3087

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)**: PRIMARY = 30.0 SECONDARY = 30.0

MAXIMUM STATIC CRUSH (IN}: 0.7

DUMMIES: Driver #043 Passenger #048
W TYPE: Part 572 E Part 572 E

LOCATION: Left front Right front

RESTRAINT: Driver’s airbag 3-point belt

NUMBER OF DATA CHANNELS: 48

NUMBER OF CRMERAS: HIGH-SPEED 15 REAL-TIME 1

*With respect to tow track centerline.

**xSpeed trap measurement (¢ .05 mph accuracy). The velocity measurement
system contains two (2) independent photo emitter/receiver pairs (See
Figure 1) which each measure the impact velocity.
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company, USA

MAKE/MODEL: Ford/Tempo VIN: 1FACP31X3PK113466

BODY STYLE: 2-door coupe MODEL YEAR: 1993

COLOR: Black

ENGINE DATA: TYPE: transverse CYLINDERS: 4 DISPLACEMENT: 2.3 liter
TRANSMISSION DATA: _3 SPEED, __ MANUAL, _X AUTOMATIC, ___FWD, ___RWD,___ 4WD
DATE VEHICLE RECEIVED: 11/27/92 ODOMETER READING: 25.0

DEALER’S NAME AND ADDRESS: NA

ACCESSORIES:

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

REMARKS :

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

5. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No

3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: Ford Motor Company, USA
DATE OF MANUFACTURE: 08/92 VIN: 1FACP31X3PK113466
GVWR: 3825 LBS

GAWR: FRONT: 1998 LBS., REBR: 1847 LBS.



TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, Invicta GA, P185/70R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 44 PSI
REAR: 44 PSI

SPARE TIRE (MFR., LINE, SIZE): Space saver

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 68.0 INCHES

WHEELBASE: 100.0 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the passenger’s door.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P18%5/70R14

RECOMMENDED COLD TIRE PRESSURE: FRONT: 30 PSI; REAR: 30 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: _850 LBS.

TEST VEHICLE ATTITUDE
(MEASURED AT THE TOP CENTER OF THE WHEEL WELL OPENING)

DELIVERED ATTITUDE: LF 26.2; RF 26.5; LR 25.5; RR 25.5
FULLY LOADED ATTITUDE: LF 25.8; RF 26.1; LR 25.0; RR 24.5
PRE-TEST ATTI&UDE*: LF 24.2; RF 24.5; LR 27.6; RR 27.6
POST-TEST ATTiTUDE: LF 25.4; RF 26.9; LR 27.8; RR 25.5

*It was determined by VRTC that under heavy braking the front of the test
vehicle lowered by 2.75 inches measured at the front bumper centerline and
the rear of the test vehicle raised 2.5 inches measured at the rear bumper
centerline. The pre-test attitudes of the test vehicle were modified
to simulate these conditions.

All measurements are in inches.




fABLE 2 TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE AS RECEIVED:

RIGHT FRONT 817 LBS. RIGHT REAR 482 LBS.
LEFT FRONT 853 LBS. LEFT REAR 490 LBS.
TOTAL FRONT WEIGHT 1670 LBS. (63.2% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 972 LBsS. (36.8% OF TOTAL VEHIéLE WEIGHT)

TOTAL DELIVERED WEIGHT 2642 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*
UDW = UNLOADED DELIVERED WEIGHT (2642 LBS)
VCW = VEHICLE CAPACITY WEIGHT (850 LBS)
DSC = DESIGNATED SEATING CAPACITY (S)
RCLW*= VCW - 150 (DSC) = 100

TARGET TEST WEIGHT = UDW + RCLW*+ (NO. OF HYBRID III DUMMIES X 167 LBS PER
DUMMY )

TARGET TEST WEIGHT = 2642 + 100 + 334
TARGET TEST WEIGHT = 3076 LBS

WEIGHT OF TEST VEHICLE WITH REOUIRED DUMMIES AND 111 LBS. OF CARGO WEIGHT:

RIGHT FRONT 848 LBS. RIGHT REAR 685 LBS.
LEFT FRONT 890 LBS. LEFT REAR 664 LBS.
TOTAL FRONT WEIGHT 1738 LBS. (56.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1349 LBS. (43.7% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3087 LBS. ( 0.4% OVER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: O

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Rear view mirrors, rear
speakers

CG = 43.7 INCHES REARWARD OF FRONT WHEEL CENTERLINE

*Cargo weight for multi-purpose passenger vehicles, trucks, and buses is

the vehicle’s calculated cargo and luggage weight or 300 pounds, whichever

.is less.
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TABLE 3 POST-IMPACT DATA

TEST NUMBER: 921203
TEST DATE: 12/03/92 TEST TIME: 1451

TEST TYPE: Heavy truck rear underride guard IMPACT ANGLE: O

AMBIENT TEMPERATURE AT IMPACT AREA: 70° F
TEMPERATURE IN OCCUPANT COMPARTMENT: 70° F
IMPACT VELOCITY*: PRIMARY = 30.0 MPH SECONDARY = 30.0 MPH

(SPECIFIED RANGE = 29.5 TO 30.5 MPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 26.0 IN.
EXITING VELOCITY TRAP = 2.0 IN.

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 173.4; C 177.6; R
POST-TEST: L 174.1; C 177.2; R
TOTAL CRUSH: L -0.7; C 0.4; R

AVERAGE CRUSH: 0.0

*The velocity measurement system contains two (2) independent photo
emitter/receiver pairs (See Figure 1) which each measure the impact
velocity.

173.9

173.5



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

TWO PHOTO
EMITTER/
RECEIVER PAIRS

OW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have one foot spacing.
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FIGURE 2 VEHICLE CRUSH

Y.

-
|e—

AN —— Y
NOTES: L is pre-test length of contact surface.
Cl1 through C6 are spaced equally apart.
CL is vehicle centerline.
All measurements are in inches.
Vehicle Ford Tempo
PRE-TEST POST-TEST
L 55.0
Ccl 173.4 Ccl 174.1 Cc1
c2 175.9 c2 176.2 c2
Cc3 176.4 C3 176.4 c3
c4 176.6 c4 176.0 c4
C5 175.9 CcS5 175.2 CcS
c6 173.9 cé 173.5 cé
CL 177.6 CL 177.2 CL
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FIGURE 3

VEHICLE ACCELEROMETER PLACEMENT

(2> + VERTICAL
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] i X
--------------------- e R T

| |
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) )
| |

BOTTOM VIEHW
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TABLE 4

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 921202

POSITIVE NEGATIVE
DIRECTION DIRECTION

No. LOCATION X* Y#* Z¥ MAX G MSEC MAX & MSEC

1 LEFT REAR SEAT PRE &6.8 13. 2 17. 6

CROSSMEMBER POST 67.1 13. 2 16. 8
LONGITUDINAL 0.1 338.4 12.9 3%. 4
LATERAL 3.1 2. 4 2.1 167. 8

2 RIGHT REAR SEAT PRE 66.8 -13.2 17. 6

CROSSMEMBER POST 66.6 -—12.2 16. 6
LONGITUDINAL 0.5 Q2.4 12.8 ag. &
LATERAL 2.7 71. & 2.4 72. &8

3 VEHICLE CENTER PRE %7.2 0.0 14.8

OF GRAVITY POST 97.2 0.0 13. 8
LONGITUDINAL 0.1 4.4 15. 2 67. 5
LATERAL 2.7 2.6 4.8 &C. i
‘VERTICAL 6.2 66.9 2.2 34. S

¥ ALL MEASUREMENTS OF ACCELERDMETER LDCATIONS ARE IN INCHES.

REFERENCE: X: + FORWARD FROM REAR BUMPER
Y: + LEFTWARD FROM VEHICLE CENTERLINE
Z: + UPWARD FROM GROUND LEVEL
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TABLE 5

UNDERRIDE GUARD ACCELEROMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 921202

POSITIVE NEGATIVE
DIRECTIONMN DIRECTION
No. LODCATION X Y Z* MAX & MSEC MAX G MSEC
1 UNDERRIDE GUARD 4.0 i8. 4 24.0
CROSSMEMBER LEFT
LONGITUDINAL 416. 0 11.9 34. 4 71.3
VERTICAL 117. 6 12. 8 1.6 13z &
2 UNDERRIDE GUARD 4.0 -18.4 24.2
CROSSMEMBER RIGHT
' LONGITUDINAL 655.7 21. 4 43. 3 75. 1
VERTICAL 525. 5 i4. 4 16,0 1it. 1

* ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES.

REFERENCE: X: + REARWARD FROM GUARD FACE TOWARD BARRIER
Y. + LEFTWARD FROM GUARD CENTERLINE
Z: + UPWARD FROM GROUND LEVEL
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SECTION 3.0

OCCUPANT, VEHICLE, & CAMERA INFORMATION




TABLE

DUMMY DATA SUMMARY

o,

6

TEST NUMBER 921203
DRIVER DUMMY PASSENGER DUMMY
8N: 43 EN: 48
POSITIVE NEGATIVE PDSITIVE NEGATIVE
DIRECTION DIRECTION DIRECTION DIRECTION
MAX MSEC MAX MSEC MAX MSEC MAX MSEC
HEAD ACCELERATION (g)
LONGITUDINAL 2.4 149 . 4Y 421 127.4 Y 5.2 240.0 26.0 134. 8
LATERAL i10.2 137.0 Y 5.7 137. 4 Y 3.1 148.5 5.0 g7. 3
VERTICAL 78.0 137.8Y 18.2 1i392.8Y 5.0 240.4 23.4 107.9
RESULTANT 72.0 137.8 Y 27.6 115.8
HIC 139 FROM 107.0 TO 140.B Y 117 FROM 105.5 TO 14¢. 5
NECK FORCE (1b)
LONGITUDINAL &7.5 165.1 100.1 8.0 199. 1 137.6 36.8 240.0
LATERAL 80.9 112.5 326.9 135.0 39.9 86.8 19.8 169. 9
VERTICAL o1.1 Q4. 8B 135.3 135. 0 21%2. 0 ?21.8 51.6 234.3
NECK MOMENT (in-1b)
ABOUT X B2.4 14%.9 117.8 124. 1 43. 6 183. 6 62.0 104. &
ABOUT Y 380.6 1446.6 119.2 1464.8 5346.5 133.3 241, 5 B7.1
ABDUT Z 78.7 135.4 156.7 (33%.0 41. 1 1.5 28.0 154.5
CHEST ACCELERATION (g)
LONGITUDINAL 0.8 6.5 19. 0 99. 1 1.0 17.5 25. 3 £23.1
LATERAL 2.0 230.4 2.4 132.3 2.5 113.9 3.4 87.1
VERTICAL 5.0 140.4 12.9 129.3 4.8 2351 51 72. 5
RESULTANT 12.7 100. 6 25. 5 83. 1
3 MSEC 19. 2 24.
CHEST: DEFLLECTION (in)
L ONGITUDINAL 0.0 22.0 0.7 117.3 0.0 23. 4 0.8 3. 4
PELVIE ACCELERATION (g)
L ONGITUDINAL 2.3 22.1 24 2 7.3 2.3 302. 4% 21.5 73. 4
LATERAL 3.7 R2&5.1 3.2 314. 4 5.8 104. 0 5.6 &&. 9
VERTICAL 2.3 5.9 8.8 131.9 13. 4 83. 6 3.5 147.9
RESULTANT 24. 8 &7.3 32. 1 73. 4
FEMUR LOAD (1b?
LEFT 159. 0 26. 8 661.8 81.9 74. 5 51.0 297. 4 73. 4
RIGHT 107. 6 26.9 650.0 70. 3 55.2 147.6 288. 1 73. 9

POSITIVE DIRECTION
LONGITUDINAL: FORWARD

LATERAL: LEFTWARD
VERTICAL: UPWARD
FORCE: TENSION

Y See TEST ANOMALIES

3-2

NEGATIVE DIRECTION
REARWARD

LONGITUDINAL:
LATERAL:

VERTICAL:
FORCE:

RIGHTWARD
DOWNWARD
COMPRESSION



W

TABLE 7 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD
CHEST
ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #043

None

Airbag and windshield

None

Intrument panel

Instrument panel

LEFT

Easy

NA

SEAT BACK FAILURE

None

NA

PASSENGER #048

None

None

None

Instrument panel

Instrument panel

RIGHT

Easy

NA

SEAT SHIFT

None

NA

The entire windshield cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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TABLE 8 DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS

DRIVER PASSENGER
DESIGNATION  TYPE OF MEASUREMENT (SERIAL #043) (SERIAL #048)
WA° WINDSHIELD ANGLE 32° 32°
swa° STEERING WHEEL ANGLE 64° NA
sca° STEERING COLUMN ANGLE 25° NA
Sh° SEAT BACK ANGLE : 20° 20°
HZ HEAD TO ROOF 5.8 6.4
HH HEAD TO HEADER 11.5 11.3
HW HEAD TO WINDSHIELD 18.1 18.6
HR HEAD TO SIDE HEADER 8.2 8.4
NR NOSE TO RIM 15.1 NA
NA NOSE TO RIM ANGLE 16° NA
cD CHEST TO DASH 21.2 21.2
cs STEERING WHEEL TO CHEST 10.0 NA
RA RIM TO ABDOMEN 6.4 NA
KDL LEFT KNEE TO DASH 5.2 4.9
KDR RIGHT KNEE TO DASH 5.8 5.6
KDA OUTBOARD KNEE TO DASH ANGLE 23° 25°
PA° PELVIC ANGLE 240 22°
TA° TIBIAL ANGLE 16° 17°
KK KNEE TO KNEE 10.8 11.5
ST* STRIKER TO HEAD 21.8 22.2
STRIKER TO HEAD ANGLE ~58° -51°
SK* | STRIKER TO KNEE 34.1 32.9
STRIKER TO KNEE ANGLE 7° A
SH* STRIKER TO H-POINT 20.2 . 18.9
STRIKER TO H-POINT ANGLE 24° 28°
SHY STRIKER TO H-POINT (Y DIR.) 8.9 8.6
HS HEAD TO SIDE WINDOW 12.1 12.6
HD H-POINT TO DOOR 4.3 3.9
AD ARM TO DOOR 4.1 4.4

THE SEAT BACK ANCLE (SA°) IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES
ARE MEASURED RELATIVE TO HORIZONTAL.
*A negative angle indicates the measurement point was located above the
striker.
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
3-5



FIGURE 5 SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE __\:

l«— E >

‘D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

N

~—~— .12 INCH THICK

ALUMINUM PLATE

RETRACTOR
REEL

OUTBOARD ANCHORAGE

PASSENGER
DUMMY
A - TOP SURFACE OF ALUMINUM PLATE TO BELT
UPPER EDGE 13.2
B - TOP SURFACE OF ALUMINUM PLATE TO BELT
LOWER EDGE 10.0
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 5.1
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 2.5
E - DUMMY CENTERLINE TO INTERSECTION OF UPPER
8.9

TORSO BELT AND LAP BELT
ALL DISTANCE MEASUREMENTS ARE IN INCHES.

3-6
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FIGURE 6

PRE-TEST AND PQE?—TEST MEASUREMENT POINTS

’(\\~Rear Vatum Reference

Length of
Engine Block

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

To Trailing Edge
Eehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Ctr. of
Strg.
Column —

Rear Dz:tun

Reference
To Bottom Of g; EZZier
] * .
A’ Post (Right/ Bumper

X16
To Strg. Column

Left Side)
To Firewall (Right/Left Side)
3-7
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FIGURE 7 CAMERA POSITIONS

BARRIER

el
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APPENDIX A

PHOTOGRAPHS
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Figure A-1. PRE-TEST FRONT VIEW

Figure A-2. POST-TEST FRONT VIEW



Figure A-3. PRE-TEST LEFT SIDE VIEW
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Figure A-4. POST-TEST LEFT SIDE VIEW



Figure A-5.
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PRE-TEST REAR VIEW
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Figure A-7. PRE-TEST RIGHT SIDE VIEW
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Figure A-B. POST-TEST RIGHT SIDE VIEW




Figure A-9. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figure t-10. POST-TEST RIGHT FRONT THREE-QUARTER VIEW



Figure A-11. PRE-TEST LEFT REAR THREE-QUARRTER VIEW

Figure h-12. POST-TEST LEFT REAR THREE-QUARTER VIEW
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PRE-TEST WINDSHIELD VIEW

Figure R-13.
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Figure A-15. PRE-TEST ENGINE COMPARTMENT VIEW

Figure R-16. POST-TEST ENGINE COMPARTMENT VIEW
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Figure R-19.

Figure A=-20.

PRE-TEST RERE UNDERBODY VIEW

POST-TEST REAR UNDERBQADY VIEW
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Figure AR-21. PRE-TEST DRIVER DUMMY POSITION VIEW
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Figure A-22., POST-TEST DRIVER DUMMY POSITION VIEW




Figure R-23. PRE-TEST PASSENGER DUMMY POSITION VIEW
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Figure A-25.

INTERIOR - VIEW 1

EHICLE
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TEST DRIVER DUMMY

PFOST

e BA-206.

Figur




Figure A-28. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2




Figure A-29. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1

=

Figure A-30. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1



Figure AR-31. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure B-32. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2




Figure A-33. POST-TEST DRIVER DUMMY HEARD CONTACT - VIEW 1

Figure R-34. POST-TEST DRIVER DUMMY HEAD CONTACT - VIEW 2
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Figure A=-35. POST-TR4T DWEVER DUMMY HEAD CONTACT = VIEW 3

FigurE A=36. PDST‘TEST nlr S EVEETEN




Figure A-37., POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 2

Figure A-38B. POST-TEST PASSENGER DUMMY HEAD CONTACT VIEW




Figure A-39. POST-TEST PASSENGER DUMMY ENEE CONTACT - VIEW 1

Flagure A-40. POST-TEST PASSENGER DUMMY KNEE CONTACT - VIEW 2




Figure R-41. POST-TEST UNDERRIDE GUARD - VIEW 1

Figure A-42. POST-TEST UNDERRIDE GUARD - VIEW 2




Figure A-43. POST-TEST UNDERRIDE GUARD - VIEW .3

Figure A-44. POST-TEST UNDERRIDE GURRD - VIEW 4
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DATA PLOTS
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APPENDIX C

DUMMY CERTIFICATION DATA




PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N 043




-

TRANSPORTATION RESEARCH CENTER OF OHIOD
HYBRID 111 EXTERNAL DIMENSIONS

HUMANCID 042

1-DEC-92

——— o 42 P S Gt S e e S o e e S ey e G e e

TEST MEETS Sﬂ;éﬁfICATIDNS -
TECHNICIAN Ji;wissz—h

TRC 43C2ED1 570E SN43 EXT. DIMENSION CALOZ2
v TEST FARAMETER (DIMEN. )1 SPECIFICATION § TEST RESULTS!
|TEMPERATWRE | - "7 o DEe. F i
{RELATIVE HUMIDITY T T e 0% i
ILOCATION FOR CHEST CIRCUMFERENCE (AA)! 16.9-17.1 IN ! 17.0 IN !
LOCATION FOR WAIST CIRCUMFERENCE (BB)I 8.9~ 9.1 N 1 9.0 1IN i
1CHEST CIRCUMFERENCE vy 1 38.2-09.4 IN ! 39.3 IN !
IWAIST CIRCUMFERENCE T 1 S2o-aa 1 IN ! 534 IN
{CHEST DEPTH oy 1 Ba-9.01IN 1 eeIN
{H-POINT HEIGHT TS 1 ma-as N ¢ aaIN i
{H-POINT FROM SEATBACK ;1 593-551IN |  54IN !
{SKULL CAP TO BACKLINE 1 te 1BIN 1 L7IN
\TOTAL SITTING HEIGHT (M 1 34 6-350 IN | 348 IN !
TTHIGH cLeaRANCE 1 s -6 1IN § &ilIN i
\BUTTOCK KNEE LENGTH Ry 1 22 E-23.8 IN | 238 1IN i
1BUTTOCK POFLITEAL LENGTH oo 17 e-18.8 IN 1 187 IN !
\POPLITEAL HEIGHT T 16.9-17.9 IN 1 16.9 IN i
'KNEE PIVOT HEIGHT - b 1 19.1-19.7 IN 1 19.8 IN i
'FDDT_LENGTH T Py 1 99-10.5 1N ¢ 10.1 IN 1
iFooT BREADTH ——————————— o 1 e azIn i aeIN !
|GHOULDER PIVOT FROM BACKLINE  (E) | e a3 IN 1 @eIN !
' 1HOULDER BREADTH———_ TN Y tee-17.2 IN 1 167 IN ¢
{ SHOULDER PIVOT HEIGHT T ey 1 19.9-20.5 IN ! 2o.2 Nt
einow mear mEtoNT i 7.9-88IN 1 79N
TQQBGZSEQ_EZEBw oo TN Y 1m0o18.6 IN ¢ 13,5 1N
oen or ELBOW 10 WRIST PIVDT | (o1 1 11.4-12.0 IN i 114 IN !

— o —— > —— T —— " S S S (o D it T i O e S s i S




TRANSFORTATION RESEARCH CENTER OF OHIG

HEADR DROFP TEST

HYBERID XXX O1-DEC-72
TRC 43ZC2HDT §72E SN43X HEAD RROF CALOR
| | J -
{ TERT FARAMETER | SPECIFICATION | TEST RESULTS ]
i { { |
J TEMFERATURE ¢ &4 - 78 DEG, F ! 70.0 DEG., F H
{ § | j
IRELATIVE HUMIDITY i 107 - 70% { 32.0 % {
i | ! |
{FEAK RESULTANT ACCELERATIONI 225 - 278 6 | 254,15 € |
1 l | |
IFEAK LATERAL ACCELERATION § i5 6 MaX § 2:.33 G 1

118 ACCELERATION CURVE i 4 !
TUNINMODALT i YES | YES !

TEST MEETS S?IFICATIDNS
) i
TECHNICIAN_ ,,azzs\»__g »:"jg ..... _
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TRANSFORTATION RESEARCH CENTER OF QHIQ

NECEK FLEXION TEST

HYERID III 01-DEC-9%
& AXIS NECK TRANGDUCER :
TRC 43C2NF1 S72E SNA3 NECK FLEXIGN CALOZ
| | ! |
| TEST FARAMETER | SPECIFICATION {  TEST RESULTS |
[ ! ! |
 TEMFERATURE | &9 - 72 DEG. F | 70,0 REG. F |
! | | !
IRELATIVE HUMIDITY | 10% - 70% { 32,0 % |
; i [ !
JIMPACT VELOCITY | 22.6 - 23.4 FT/SECI 23,08 FT/SEC !
! f 16 M5 | 22.50 -~ 27.50 6 | 22,44 6 |
| FENDULUN == ememm s e o o o o e e
! | 20 ME 1 17.40 - 22,60 G | 21,24 6 }
| DECELERATION e e R e S e e
! | 20 MS | 12,50 - 18,50 G |  15.42 6 |

! R ] !

{MAX FENDULUM © AEDVE 30 MS | 29 § MAX | 15,35 G j
INECELERATION~TINE CURVE | i |
IDECAY TIME TO 5 G | 34 - 42 NS | Z8.88 MS ;
| I FLANE | ¥aX | &4 - 78 DEG. | &4.74 DEG, ;
' _________________________________________________________________
| ROTATION | TINE | 57 - &4 HS [ 57.,2% NS 1
| MOQNENT AEOUT [ Max 1 &5 - B0 FY.LES | 73.34 FT.LEE |
| QCCIFITAL e et 2 e e
| COMRYLE | TIHE | 47 - SB MS | 51,88 HS ]

IROTATION AMGLE-TIME CURVE | | !
IDECAY TIME TO ZERO ! 113 - 128 MS b 113.73 ME !

IFOSITIVE MOMENT-TIME CURVE | ! !
IRECAY TIME TO ZERQ ] ?7 ~ 107 HME ! 28,25 HE ]
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TRANSFORTATION RESEARCH CENTER COF OHIOQ
NELK EXTENSIION TEST

HYBRID ITI 0i-DEC-9Z

& AXIS NECK TRANSRUCER
TRC 43C2KEL S72E SM43 MECK EXT. CALO2

ITENPERATURE | &9 - 72 DEG, F I 70,0 DEG. F !

IRELATIVE HUNMIDBITY 10% -~ 70X i 4.0 % !

!
|
": i ] ;
LIMEACT VELOCITY | 19,50-20.36 FT/SEC] 19,83 FT/SEC |

! . S, ¢
{ PENDULUN  meemmmemmmmee e e e e e
[ | 206 85 | 14,00 - 19,00 G | 7,85 G !
| RECELERATION === o s or oo o o
I | 3¢ MS 1 11.00 - 14,060 G 1 14,60 0 ;

IHAX PENDULUM G ARDVE 30 HE | 22 6 HAX ! 14.32 6 !

IDECELERATION-TINE CURVE L ! I

FoECAY TIME TO & 6 i I8 - 44 NI t 39.00 HME

| D FLANE i Max t et ~ 104 DEG, i ge.71 DEC,

1 RETATION fTIME 72 -~ 82 N5 i 72.88 M8 j

b OHDUIENT ARDUT [ MIN  1-59.0/-3%.0 FT.LES | ~44.88 FT.LES
{  OCCIFITAL e e e e 8 e 8 21 £ e =
fOCRNTYLE | TINE 1 &5 - 7% NS t &B.05 M2 :

JROTATION ANGLE-TIME CURVE | ! !
IRECAY TIME YO ZERG ! 147 -~ 174 ME PO193.2% ME i

IVE MOMEMT-TIME CURVE ! | H
! 12¢ - 148 HS ! 1372.85% MZ !




30.08 35.04

25.00

20.00

CELERTEN 1550

2.00 5.80

~5.0D

TRC

» 43C2NE]

72E SN43 NECK EXT. CALB2

9233604 FILTER = BLPP 100/ 317/ -40

PENXG MIN, MAX VALUES = -1.858  46.00 . 19.20 ¢ 8.50

N -
. .
\

~ VAR~

.00 0.00 o0 40.00 60,00 0000  100.00 120.00 140.00 150.00 180,00 200.00 220.00

INE  (MSEC]

REAN : T

J_..._)ﬁ._

PART .mwm,..m HYBRID 111 NECK EXTENSION nm:mmm:oz

DD.:.DZ




TRC » 43C2NE!
§72E $N43 NECK EXT. CALB2

100/ 317/ -40

-11.406®  192.63,

36.38 e

71.38

S 9233604 FILTER = BLPP
o BETA MIN, MAY YALUES
g}

m .

=

o

S | . o .

o : .

= .

=

= . . .

- . .

o

9. . .

1
.

1

i
.
.

-40.b@ -20.00 @.FH&IGLE 2@[.05&] 40.08

26.00 @.00 J0.00  40.00 60,00 GD.00
: TIME [MSELC]

100.00 120.60 140.00

160. 08

180. 00

w:wa mnm E HYBRID III1 MECK EXTENSION nmermmaHoz

PMOATATION ODONIT 3371 3_... (X1

200. 00

Z

20.00



TRC

» 43C2NE1

§72E SN43 RECK EXT. CALBZ2
9233604 FILTER = BLPP 10/ 317/ -40
MIN, MRX YALUES = -15.098  190.25, 52.34 & 73.38

THETA

100.00 12D.d0

1

89.00

50.00
1

1

1

0] G.T&FLE 20(.%81 J0.B0

-43.p0 -20.0

20,00

.00 Jo.00  10.00 G0.00  8p.00  100.00 120.40 140,00 160.00 150,00
TIME M3 _

Wmma 572-E HYBRID I1I1 NECK EXTENSION ﬂmrmmwmaﬁoz

fATATION ARANT ACCTRTTAL ﬁ3:3<_ﬂ

200.00

2

20.00




20°0

00° 002

ol v agud [ IS N

NOILBYEITHI NOISNILX3 AJdN II11 QIHH8AH 3-¢4G L1ddd

(33CH)  JWIL
o0°881 BD'OSI @Ol 0BTGS] 00 0Of B0°68  98°03  00'Qh 09" @cC

wo- 00 be

T

U

?E Bjéw%'m @0 "06c- BA"QR-

0a "ok [ggg

09 " 03

1

03 "8

88'cl 9 ci'8d ‘BgB6T  aih'9c¢- = SANTHA XBH “NIH

Bk- /41€ /001 dd718 = Y3114

NULOL
TDIEEZE

SAT8Y "LX3 AJ3N ERNS 3Lk

132D ¢

Jdl

PD"ACT GE"BBI



20 ‘8¢

00° 907

0098

00" 0%]

0D 2]

QLA0 A

00 *00]

JJdaud AJIdN

NOTLUYEITYI NOISNILX3 MIAN I1I QIY8AH 3-¢4G 1dHd
pO ‘09

(JASH)
4018

KL

00703  00°0j

00" @2 00" 00°pe

T

mﬁc'éé)_%l - %;‘@UB}—GG'@QZ- DO "BOE-

T

00’0 0VB"GG-0D"GOT-

20 "05

B0'€8I

® 06°LS

‘ BB'ES

a9¢°¢¢l-
gr- /L1E /0O

= GANTYUA XHW ‘NIM
4dd = Hil7Id

AXA3N

hDIEECE

€478 "IX3 403N ERNS 3Jeil
FINZIET J4l

LM




olAB A LNAWUKW AJdN
NOILHYEITHI NOISNILXI HI3N [I1 QId8AH 3-246 1dHHd

[92CH) 3Ll ] . ]
00°0ZZ  02°0dz 0D'08] DP9 ©0O'DE] OD'@Z] 9p°@@l @043 00703 00°0h  08°GZ  00°p 00°BE

€9'941 8 Q6761 ‘pates 21.76¢E- = GANTHA XUH ‘NIW WANIN
or- /41 /001 dd8 = H3ilId RDIEECH

@yl “1lX3 AJIAN ERNS 3eil

[3NSIER ¢ JHlL

r

'n

19- 9" 02-DPO 0BT -

2}
0

1

cy

)

33 "0 BO '@LZI:!

Q0 "9z

20 "OW

BB "G9S



JdTAUNUY gl ldlJJdu LHUdO LINJKUy 10LuL

NOTLUYEITHI NOISNALX3 HI3AN I1I AId8iH 3-245 14Hd

[33SH)  JWIL

20°0Z2 00°00Z 00°03] PO'0YL 00'0RI @DTGZ] 90'DQ;  UU'U4S 00789  00'OF @8Oz 00°p  0d°BE

19- @9 "03-BB 001 -

EaThy

0&‘30 T

Z-
CLd

e0°G BB"D

00'0%

00 "0

S QA

8 L1°EC ‘ L2°89 §88°9h- = S3NTHA XBH “NIH HONAN
‘ Br- /41E /801 dd8 = H31711d RDIECEH
c@8) "lX3 AJ3N ERNS 3Ieib

[3NeSIER * J4dL

RO "@9



TRANSFORTATION RESEARCH CENTER 0OF OHIOQ
THORAX IMPACT TEET

HYRRID III C1-DEC-%2

TRE A43C2THL S572E SN43 H.S.THORAX CALO2

| memmmmm e

TEST FARAMETER | SPECIFICATION i TEST RESULTS

| T |
f ! HIGH SFEED TEST | !
! !
i |

FRELATIVE HUMIDITY | 10%2 - 70X | 42,0 7




00 ‘DT

I

00" 00

00°05  00'Q

00 "9/

MULlLBY4d 14JdU Wi HIUNId

NOITLUHAIYI XUYOHL IIT QIdEAH 3-24G 1dBd

po 09

00" 05

[33CH)1  3JHIL
0 dp  90°eE

U0z  @8°Ql D0 0Dl

G-

000

l£y3135%%.9

il lise

(0]t g
(9

00 "0c

T

011/ R vy

0@ 6L

08°'02

8 [9°EL

‘E9°0-

a88"0-
oh- /6%6

/060¢

SINTHA XBH “NIK
dd78 = 4311114

IXN3d

geech
COTHI XYHOHLS"H ERNS 3JCLb

[HLgET * oL

D@ "GE




(110 R B

00°08]

dJdud Wil iUk dd
NOILUHYEITYD XUYOHL [I1 QIY9AH 3-248 1dbd

[936W1  AWIL ]
00'05 00708 ©00°9L DO'@3  0°0% G0 up GUDE 000

00 "]

0P 0d°BI

c ‘D 3 "0E-
Ay 00

J

I - 96 mm'(m;an og,

85 0C

8 16°GIcT ‘E9°0- a0e"h- = §3NTYA XUK ‘NIH
6r- /66 /00¢ dd1d = Hallld

4XN3d
8EECh

£0143 XHHOHL®S'H ERNS 324h
[H1ZJER *

J4l

- : - B"@ci od
@p a1z 00°B8I mmt ngII}P] A




INIMIJY idol U WiHiNgalo

NOTLUHEITYI XUJOHL [I1 UId8iH u-_mE 1ddd

{J3SHT 3N

00°011  00°00] D0°9p 00°9/ BO'O3 00'0G W0y 0@  00°9z7 wetar  00'p @0°RI-

o

' ' e

= [=)

d =

. . . ./ S

. . . . . .

. a0

o

. U

:

y wm

. . / &

| 7 o

\ =z

. ) u. H . )

\ -

. . . (=]

[&)]

‘ (<)

=

| . | . o

w

pq'Ge 2 0.'¢ ‘B8°d 300°0 = GINTHA XHH ‘NI axisld m
, o%- /6h6 /00¢ dd1g = 43114 jefotord

£01Y] XHHOHL*S"H EBRNS JCLE
fH12Jeh * Jul




a72F SHA3 H. $.THORAY CALG2

5.5b

[ =3
KN . .
- L ]
NS
(ot E V] . . . =
=
© &
. . &
S s
1 2 . - puven *
Nm . - . - - . . . - o)
-
N - . . -
—~—d
f . . =
(=]
- = . . . . . . . . . . . . . ._ﬂ:
oM
fen Y da] . .
a -
[ L)
! =)
]
. . . . . . )
0
S . . N -
Lo =
N =0 .. .. . . . o
~ =T
m .
=
—t
" &
l‘__}l—’
un . S
. SN
SR X =
aC i
XX =
o
- - S
C Qe =
—4 bt -
== ' .
v
—
) (o]
(oY)
=g = P
" o
s —___:53
jus s} f—
e -
{wplmt} [ W]
=
M Sy
22 g
0ICH "| F—
a- .
=55 =
Eu:x:u =
Ny »
Q - -
=55
=} . B s
|V T .
ot
p- - . =
[ ] -] =
[oatd pRid] 2
—oa ]

ehd1c @B'@Qtl %l%xlqg

T T T R 1 : —
1 9"9ct 04 @Btgqgﬂ msgw 3 oE 1% 30.1&!3 0a°"0E

PART 572-E HYBRID 1[I THORAX CALIBRATION

Ccoper

e DR A

IO TN AfrRArLIT



TRANEFPORTATION RESEARCH CENTER 0F OHIQ

KNEE IMFACT TEST

HYBRID IIX 01-DEC~52
RIGHT KNEE
TRC 43C2RK1 572E SM43 RIGHT KNEE CALOZ
| | ! |
| TEST FARAMETER |  SFECIFICATION | TEST RESULTE ;
I | : |
| TEMFERATURE | &4 - 72 DEG., F |  70.0 DEG., F |
| | | |
IRELATIVE HUMIDITY | 10% - 70% I 22,0 % |
| 1 | ' |
|FRORE VELOCITY | 4.8 — 7.0 FT/SEC | 4.86 FT/SEC |
| | f |
IFEAK KNEE IMPACT FORCE | 1040 - 1300 LES | 1211.70 LES !
i I | l
|FROBE WEIGHT I 11,0 LES ; !

TEST MEETS SFECIFICATIQNS
TECHNICIAN. O S
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TRANSFORTATION RESEARCH CEMTER OF OHIO

KNEE IHFACT TEST

HYRRIND ILX 01-DEC~-92
LEFT KNEE
TRC 43C2LKL S72E 8M43 LEFT KMEE CALGE
} . { | i
i TEST FPARAMETER ! SPECIFICATION f TEST RESULTES !
i | { |
| TEMFERATURE I && - 78 DREG. F i 70.0 DEG, F !
| ! ! !
FRELATIVE HUMIDITY { 107 - 70% i I2.0 % !
t l I !
IPROBE YELOCITY | 6,8 - 7.0 FT/78EC | &.89 FT/SEC I
{ , { { f
{PEAK KNEE IMFACT FQRCE ] 104C - 1300 LES | 11920,09 LRS i
{ i | t
| FRORE WEIGHT { 11,0 LES { I

TEST MEETS SPECIFICATIQNS
TECHNICIAN__ -__Eggf::%{tj: ___________
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N 048




-

TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIONS

HUMANDID 048

23-Nov-92

TRC 48C4ED1 572E SN48 EXT. DIMENSION CALO4
i TEST PARAMETER {DIMEN. 3!} SPECI;ICA;ION—! TEST RESULTS!
?:ZMPERATURE ) : o } 70.0 DEG. F |
{RELATIVE HUMIDITY T ! i 55.0 %4 H
{LOCATION FOR CHEST CIRCUMFERENCE (AA)! 16.9-17.1 IN | 17.0 IN i
ILOCATION FOR WAIST CIRCUMFER;NCE {(BB)! 8.9- 9.1 IN | 2.0 IN —_;
{CHEST CIRCUMFERENCE (v t 3B8.2-39.4 IN 38.8 IN H
1WAIST CIRCUMFERENCE (Z) 1- 32.9-34.1 IN | 33.9 IN !
iCHEST DEPTH (o) | 8.4- 2.0 IN | B.& IN !
1H-POINT HEIGHT (C) | 3.3- 3.5 IN | 3.4 IN —?
TH-POINT FRDM—SEATBACK (D) 1 5.3- 5.5 IN | 5.4 IN }
1SKULL CAP 75 BACKLINE (H) | 1.6- 1.8 IN | 1.7 ;;———;
{TOTAL SITTING HEIGHT ) (A) { 34.6-35.0 IN | 34.8 IN _—;
{ THIGH CLEARANCE (F) 1 55- &1 IN | 6.1 I;—__;
:BUTTDCK KNEE LENGTH Ry 3——22 ;:23.8 N 2375 I;_ 1
TBUTTDLK POPLITEAL LENGTH (N) § 17.8-18.8 IN I 18. 5 I;-—_?
?PDPLITEAL HEIG;;—— T ) 3-—16.9—17.9 IN 17.0 ;;———?
:KNEE PIVOT HEIGHT M) l__19.1 19.7 1IN ;— 19. 4 I;—__:
;FODT LENGTH ) ) (P) 1 9.;—10.5 IN _} _ISTQ IN —?
1FOOT BREADTH - (W 1 ) 3.6~ 4.2 IN —l 379 IN —?
:;HDULDER PIVOT FROM BACKLINE (E) ! 2.3- 3.7 IN ; 3.6 ;;—_—?
!SHOUEDER EREAD;;__ ) (V) | 16.6-17.2 IN *; ;;.8 I; ?
}SHDULDE;—;IVOT HEIGHT (B)-l 29.9—20.5 ;N ; 20.1 IN -:
{ELBOW RE;;_;EIGHT (J)-! 7 5:_;T;—IN —l 8.0 IN _?
T;;BGLDER—ELBDN LENGTH (1) 3 13.0—13.;-IN ; I;T;_;;_——;
TBACK OF ELBOW TD WRIST PI;B;_— () + 11.4-12.0 IN 11. 6 IN ?

TEST NEETS SPECIFICATIDNb

TECHNICIAN ,?eﬁ A=, W

o




TRANSFORTATION RESEARCH CENTER OF OHIO
4 HEAL RROF TEST

HYERID IIX 22-NOV-%2

TRC 48C4HUL 872E SN48 HEALD LROF CAL 04
| i | }
} TEST FARAMETER ! SPECIFICATION I TEST RESULTS {
| I | ]
I TEMFPERATURE | ¢&& - 78 REG, F i 70.0 DEG, F |
! { { |
IRELATIVE HUMIDITY § 104 = 70% { 93.0 % {
§ f l {
IFEAK RESULTANT ACCELERATION! 229 - 273 6 I 25¢.58 G |
| I ' ! ! {
! IFEAK LATERAL ACCELERATION | 15 G MAX | -3.70 G f
i { ! 1 !
1IS ACCELERATION CURVE | | !
TUNIMODALY | - YES | YES {

o - — ———— - - — . Y > T ) Mt e e S . Gm e v G (e s G B e T - S M G W B e e G G G Bl B M Ea G Am S Sl R S e A A = eSS e

TEST MEETS SPECIFICATIONS
A

TECHHICIAN__LLAXN &7 N
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TRANSPORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

& AXIS NECK TRANSDUCER

HYBRID I11I

23-NovV-92

TRC 4BCANF1 570E SNAB NECK FLEXION CALO4
| ! ! | !
= TEST PARAMETER ! SPECIFICATION | TEST RESULTS :
| ! - : :
{ TEMPERATURE { &9 - 72 DEG. F ! 70.0 DEG. F :
: : § o
{RELATIVE HUMIDITY ! 10% - 70% ! 55.0 % :
! N ! P R
{ IMPACT VELOCITY t 2.6 - 23.4 FT/SEC!  23.08 FT/SEC |
! ! 1O MS ! 22.50 - 27.50 6 | 23.76 ¢ :
! PENDULUM ' -
! | 1 DOMS ! 17.60 - 22,60 6 | 8212 & :
{ DECELERATION - - -
P ! 30 MS ¢ 1250 - 1B.50 & ! 1B.98 € !
! B T o
{MAX PENDULUM G ABOVE 30 MS | 29 & MAX 1 1B.32 ¢ :
|DECELERATION-TIME CURVE ! : :
IDECAY TIME TB 5 & ! 34 - 42 M5 i 36. 00 M5 H
! D PLANE i MAX ! 64 - 7B DEG. H 72. 37 DEG. :
{ ROTATION E P TIME & 57 — 64 M8 ! 58. 25 MBS H
{ MOMENT ABOUT | MAX ! &5 - 80 FT.LBS |  70.69 FT.LBS :
| OCCIPITAL -

! CONDYLE tTIME ! 47 - 58 M8 ! 49.38 MS :
IRODTATION ANGLE-TIME CURVE I H }
{DECAY TIME TD ZERO ! 113 - 128 MS ! 115.00 MS !
{POSITIVE MOMENT-TIME CURVE 1 b !
!DECAY TIME TO ZERO ! ! 27.88 MS '

g7 — 107 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN

P75 O
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TRANSPDRTATION RESEARCH CENTER OF

NECK EXTENSION TEST

DHIO

HYBRID I1II 23-NOV-g2
& AXIS NECK TRANSDUCER
TRC 48C4ANEL 572E SN48 NECK EXT. CALO4
i i . : ) —;
i TEST PARAMETER ! SPECIFICATION ! TEST RESULTS i

TEMPERATURE 69 — 72 DEG. F

70.0 DEG. F

107 - 704 {

RELATIVE HUMIDITY

i !
FIMPACT VELDCITY

]
19. 50-20. 30 FT/SEC!

192.83 FT/5EC

17.20 - 21.20 6 1

} } 10 MS | 18.58 ¢

!  PENDULUM -=

i ! 20 M5 { 14.00 - 12.00 ¢ | 17.13 ¢

{ DECELERATION . - -

! ! 30 MS § 11.00 —- 16.00 6 | 14.80 €

: T C
iMAX PENDULUM & ABOVE 30 MS | 22 6 MaX i 14.76 €&
{DECELERATION-TIME CURVE ! !

I{DECAY TIME TO S € H 38 - 456 M5 ! 3%. 63 MS

i D PLANE 1 MAX i 81 - 10&6 DEC. ! %%. 6& DEG

Sy e e e ——— e e e e e e
-3 ROTATION i TIME 72 - B2 MG H 746.88 MS

I MOMENT ABOUT i MIN 1-59.0/-39.0 FT.LBS { -53.19 FT.LBS

{ OCCIPITAL = —————mmmmmmmmmm e e e
i CONDYLE i TIME | 65 - 79 M5 i 6%.75 MS

{ROTATIDN ANGLE-TIME CURVE | i

{DECAY TIME TO ZERO ! 147 - 174 ™MS ! 155.88 M8

{NEGATIVE MOMENT-TIME CURVE | i

iDECAY TIME TO ZER ' 120 - 148 M8 ! 142.00 MS

———— — ——— v - —— —— -— -— —_——_—— —_—

TEST MEETS SPEGIFICATIONS

TECHNICIAN Jﬁ—m
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFPACT TEST

HYEBRID XIII 23-NOV-92
FIGHT KNEE
TRC 48C4RK1 572E SN48 RIGHT KNEE CaAL ¢4
I | | !
1 TEST FARAMETER | SFECIFICATION I  TEST RESULTS !
} ‘ | I !
ITEMPERATURE | 685 - 78 DEG. F ) 70.0 LEG. F !
i ! - I ]
IRELATIVE HUMIDITY ! 104 - 70X H 55.0 X ]
i | 1 H
JFRORE VELOCITY | 6,8 - 7.0 FT/SEC | 6,91 FT/BEC !
I | ! |
|FEARK KNEE IMFACT FORCE ! 1080 - 1300 LES | 1247.72 LES }
! _ } ! i
{FRORE WEIGHT | 11,0 LEBS i !

TEST MEETS SFECIFICATIONS

TECHNICIANJ?&.;E;__M ____________




(“OHdd 971 112

[J35)

{1
0@ ° b U ge’ s

NOTLBHAT3I30 WNnandd
NOT1UHEI T 33M IH3TH 11 QIY8IH 3-248 1YH

7D 62 J3INA LHOIH BRFNE 2Lk

iRISE ¢ QUL

0[0) ._h.. eg.Lm @n.m Q0] ._ﬂ o a as.ﬁ_- @tz - .
. =]
-
. . @
——— e
N . J'rrl...lr!llfllla . s\ . M
~. - .S
. e e // . .\.\. L
/

. . N / 3

\ ¢

Ja ......m
. ..,r_.. . I .o L
v \ . .

_ \ o N
\

. . ..,. A . . nu
A &
. N |
. . . . « . N B . ]—d
. e
&
&
. N . . . N . . N . o N A IW
. . . . » @
. . . . . . Iw
. . . . . . . =
I
) [P agh°l- = SANTHA XHM “NIM IXN3d b
OR- 28T /BOBRT . 4479 = HIALOI4 geceh b=t

(S



4RK 1
HEE CRL @4

[
oz

-~

TRC

sHT K

!

2E §M4B AT

57

['-

=
o

7

-4

¢

[t}

162,
-16.36¢e

o

1eens

FILTER = ELPF
MIN, MAY YALUES =

. .
. .
d'.’_--.
-—P.--
e
-'-PF
..-’-F’-
I./"-A
\\\
-
2. -
* s
~.
e
\__‘_\.-
.
- N
’q._.
.,
..,

e

F

]
ca
W

A4
"

2
PEH:

=
[~
=
yo—i
=
E:
=z
=]
L]
—(':.' —_—
—
(-
—
= =
S «
> 0=
=~
t—t
|
=
C? | . | »
| - =
o) =
TR IR
= 0
~7
= (]
R
A R .
R
—
| o
=i
=
L.~
= e
— Q=
—
-
= L
l‘E:'-‘:!"_l
| o :_—E
wEem =
o
haa
g =
=
=i =
=T W
B At
-
u
g
=
.
— =
G
-
=
.
=:
—
)
=
=
o
]

(0] LU

i { ) 1N i [
o @2l @@c'm%tp_,m)m'mat 0°05 0@gi . 0QQE  00°0 @4'0E-



TRANSPORTATION RESEARCH CENTER OF QHIO

KNEE INFACT TEST

HYBRID IIIX 23-NOV-92
LEFT KNEE
TRC 42CA4LK1 S72E SN4B LEFT KNEE CAL 04
! I } I
I TEET PARAMETER | SPECIFICATION I  TEST RESULTS J
i | | )
ITEMFERATURE I é&& - 78 DEG. F i 70,0 DEG. F !
| ! - I !
IRELATIVE HUMIDITY i 10%Z - 70% l 35.0 X4 !
i I [ }
iFRORE VELOCITY | 6.8 - 7.0 FT/SEC | 6.84 FT/SEC !
! } 1 }
IPEAK KNEE IMPACT FORCE I 1080 -~ 1300 LERS | 1227.77 LES !
i ! i |
{PROBE WEIGHT I 11,0 LES | |

TEST MEETS SFPECIFICATIONE

TECHNICIAN__%__‘E‘E:‘:XT _________
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APPENDIX D

MISCELLANEOUS TEST INFORMATION




DUMMY MANUFACTURER & S/N:

DUMMY INSTRUMENTATION PLACEMENT

BUMANOID SYSTEMS #043

SEATING POSITION: DRIVER
ORIENTATION
DESCRIEBTION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 BG23J FRONT
HEAD ACCELERATION Y ENDEVCO 7264 FG33J RIGHT
HEAD ACCELERATION Z ENDEVCO 7264 DP32J up
NECK SHEAR FORCE X DENTON 1716A 0425 HEAD REARWARD
NECK SHEAR FORCE Y DENTON 1716aA 0425 HEAD LEFTWARD
NECK AXIAL FORCE Z DENTON 1716A 0425 HEAD UPWARD
NECK MOMENT X DENTON 1716A 0425 LEFT EAR TOWARD
LEFT SHOULDER
NECK MOMENT Y DENTON 1716A 0425 CHIN TO CHEST
NECK MOMENT 2 DENTON 1716A 0425 CHIN TOWARD
LEFT SHOULDER
CHEST ACCELERATION X ENDEVCO 7264 EJO1J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 DH31J LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FF79J up
CHEST DISPLACEMENT X BOURNS NA 043 QUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 DM72J3 REAR
PELVIS ACCELERATION Y ENDEVCO 7264 BG11J LEFT
PELVIS ACCELERATION Z ENDEVCO 7264 BHB7J up
LEFT FEMUR FORCE GSE 2430 631 TENSION
GSE 2430 633 TENSION

RIGHT FEMUR FORCE



DUMMY MANUFACTURER & S/N:

DUMMY INSTRUMENTATION PLACEMENT

SEATING POSITION:

RIGHT FRONT PASSENGER

HUMANOID SYSTEMS #048

ORIENTATION
DESCRIPTION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR
HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT
HEAD ACCELERATION 2 ENDEVCO 7264 DD17J up
NECK SHEAR FORCE X DENTON 1716 0106 HEAD REARWARD
NECK SHEAR FORCE Y DENTON 1716 01086 HEAD LEFTWARD
NECK AXIAL FORCE Z DENTON 1716 0106 HEAD UPWARD
NECK MOMENT X DENTON 1716 0106 LEFT EAR TOWARD
LEFT SHOULDER
NECK MOMENT . Y DENTON 1716 0106 CHIN TO CHEST
NECK MOMENT Z DENTON 1716 0106 CHIN TOWARD
LEFT SHOULDER
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT »
CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FG28J up
CHéS% bISPLACEMENT X SERVO 14CB1-2897 9041 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 BC75J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 FC43J LEFT
PELVIS ACCELERATION 2 ENDEVCO 7264 apg7 up
LEFT FEMUR FORCE GSE 2430 014 TENSION
RIGHT FEMUR FORCE GSE 2430 TENSION

756



UNDERRIDE GUARD INSTRUMENTATION PLACEMENT

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
1 BARRIER FRONT X ENDEVCO 2264 AS44 REAR
CROSSMEMBER LEFT z ENDEVCO 2264 AG24 up
2 BARRIER FRONT X ENDEVCO 2264 BB67 REAR
CROSSMEMBER RIGHT z ENDEVCO 2264 AS76 up



VEHICLE INSTRUMENTATION PLACEMENT

ORIENTATION

NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
1 LEFT REAR SEAT X ENDEVCO 2264 AS29 REAR
Y ENDEVCO 2264 AR89 RIGHT
2 RIGHT REAR SEAT X ENDEVCO 2264 AR24 REAR
| Y ENDEVCO 2264 AN4O RIGHT
3 CAR CENTER OF GRAVITY X ENDEVCO 2264 AY66 REAR
Y ENDEVCO 2264 AS70 RIGHT

z ENDEVCO 2264 ASO3 up

RIGHT FRONT PASSENGER’S
SHOULDER BELT LEBOW 3419 616 TENSION
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SIGN CONVENTION
NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS ¢ +X: FORWARD

+Y: LEFTWARD

+Z: UPWARD
POTENTIOMETERS: +CHEST LONGITUDINAL DEFLECTION: OUTWARD
LOAD CELLS: +FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

NECK LOAD CELLS: +X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)

+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
+Y MOMENT: CHIN ROTATING TOWARD CHEST

+Z MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER




>

FREQUENCY RESPONSE CLASSES

NHTSA LABORATORY PROCEDURE TP-214D-01

CHANNEL CLASS

TYPICAL TEST MEASUREMENTS

Vehicle Structural Accelerations for use in:

Total vehicle comparison 60
Collision simulation input 60
Component analysis 600
Integration for velocity or displacement 180
Anthropomorphic Test Device
Head accelerations (linear and angular) 1000
Thorax
Spine accelerations 180*
Rib accelerations 180*
Deflections 180
Pelvis
Accelerations 180%*

*The Channel Class 180 data is further processed by subsampling to a 1600

Hz sample rate, removing bias, and filtering with the Finite Impulse

Response (FIR100) filter program.
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