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SECTION 1.0

PURPOSE & TEST PROCEDURE
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PURPOSE

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

Inc. (TRC). -

A rear underride guard was developed to minimally meet the proposed
Federal regulatory standards for height, 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. Each seat
belt was instrumented with a loaé"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 .75-inch mounting
boits onto a heavy truck frame surrogate attached to the rigid‘barrier at
the Transportation Research Center Inc.

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 measure longitudinal, lateral, and vertical accelerations;
six-axis neck load 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-five (45) data channels were multiplexed and recor?ed on a
l4-track tape drive. The data was digitally sampled at 8000 samples per
second and processed per sections 12.8 and 12.9 of the Laboratory Test
Procedure. )

The crash event was recorded by one (1) real-time panning motion
pié&ure camera and fourteen (14) highlsgéed motion picture cameras.

The heavy truck underride guard data are summarized in Section 2.0.
The occupant, vehicle, & camera measurements are presented in Secfion 3.0.
Appendix A contains the still phoﬁégraphic prints. Appendix B contains the
data plots. Appendix C contains dummy certification data. Appendix D

contains miscellaneous test information.



SECTION 2.0

. HEAVY TRUCK REAR UNDERRIDE GUARD IMPACT TEST SUMMARY




TEST RESULTS SUMMARY

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

on November 6, 1992.

The test vehicle, a 1993 Saturn SL 4-door sedan, was equipped with a
1.9 liter, transverse engine, manual transmission, power steering, and power
brakes. The vehicle‘s test weight was 2738 pounds. The vehicle’s impact

speed was 30.0 mph. The vehicle's crush was 1.4 inches.

The driver‘s head injury criﬁeria (HIC) was 360. The driver’s maximum
chest resultant acceleration with three (3) milliseconds minimum duration
was 18.5 g. The driver‘'s chest ‘deflection was 1.0 inches. The driver’s
maximum left and right femur forces were 515 pounds and 609 pounds,

respectively (See TEST ANOMALIES).

The right frontlpassenger's head injury criteria (HIC) was 858. The
right front passenger’s maximum chest resultant acceleration with three (3)
milliseconds minimum duration was.23.7 g. The right front passenger’s chest
deflection was 1.1 inches. The right front passenger’s maximum left and

right femur forces were 586 pounds and 798 pounds, respectively.



TEST ANOMALIES

The driver dummy’s right femur load cell, RFMF1l, recorded anomalous

data spikes at 82, 86, and 109 milliseconds.

The right front passenger’s pelvis X-, Y-, and Z-axis accelerometers,

PEVXG2, PEVYG2, and PEVZG2, recorded an anomlous data spike at 92
milliseconds. This data spike affected the right front passengér's pelvis

resultant acceleration calculatioh, PEVRG2.
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TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Heavy Truck Rear Underride Guard
TEST DATE: 11/06/92 TEST TIME: 1452 AMBIENT TEMP. (°F): 66
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1993/Saturn/SL/4-door sedan

VEHICLE TEST WEIGHT (LBS): 2738

IMPACT ANGLE (DEG)*: O

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

MAXIMUM STATIC CRUSH (IN): 1.4

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

LOCATION: Left front Right front
RESTRAINT: 2-point passive belt 2-point passive belt

and airbag
NUMBER OF DATA CHANNELS: 45

NUMBER OF CAMERAS: HIGH-SPEED 14 ‘ REAL-TIME 1

*With respect to tow track centerline.

**Speed 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: Saturn Corporation

MAKE/MODEL: Saturn/SL VIN: 1G8ZF5592P2131943

BODY STYLE: 4-door sedan MODEL YEAR: 1993

COLOR: Red

ENGINE DATA: TYPE: transverse CYLINDERS: 4  DISPLACEMENT: 1.9 liter
TRANSMISSION DATA: _5 SPEED, _X MANUAL, __ AUTOMATIC, _X FWD, __ RWD, _ 4WD

DATE VEHICLE RECEIVED: 10/30/92 ODOMETER READING: 167.0

DEALER‘S NAME AND ADDRESS: NA

ACCESSORIES:
POWER STEERING Yes AUTOMATIC TRANSMISSION No
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 No
RADIO Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER Airbag '

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/REARR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE’S LABEL:~

VEHICLE MANUFACTURED RY: Saturn Corporation
DATE OF MANUFACTURE: 09/92 VIN: 1G8ZF5592P2131943
GVWR: 3244 LBS

GAWR: FRONT: 1644 LBS., REAR: 1600 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT‘D

TIRES ON VEHICLE (MFR., LINE, SIZE): Firestone, FR480, 175/70R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
REAR: 35 PSI

SPARE TIRE (MFR., LINE, SIZE): Firestone, Temporary, T115/70R14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually-adjustable
MAXIMUM WIDTH: 65.5 INCHES

WHEELBASE: 102.4 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the trunk lid.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P175/70R14

RECOMMENDED COLD TIRE PRESSURE: FRONT: 30 PSI; REAR: 26 PSI
DESIGNATED SEATING CAPACITY: _2_F§ONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: _864 LBS.

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

DELIVERED ATTITUDE: LF 26.4; RF 26.6; LR 26.6; RR
PRE-TEST ATTITUDE*=*: LF 25.2; RF= 25.7; LR 28.1; RR
POST-TEST ATTITUDE: LF 22.8; RF 25.4; LR 25.4; RR

TEST VEHICLE ATTITUDE
(MEASURED AT FRONT AND REAR BUMPER CENTERLINE) *

DELIVERED ATTITUDE: FRONT 14.9 ‘ REAR 22.0

PRE~TEST ATTITUDE: FRONT 12.8 REAR 24.5

*It was determined by VRTC that under heavy braking the front of the test

vehicle lowered by 2.1 to 2.2 inches measured at the front bumper

26.6

28.4

25.

centerline and the rear of the test vehicle raised 2.5 to 2.8 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.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 697 LBS. RIGHT REAR 441 LES.
LEFT FRONT 694 LBS. ‘ LEFT REAR 444 LBS.
TOTAL FRONT WEIGHT 1391 LBS. (61.1% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 885 LBS. (38.9% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2276 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (2276 LBS)
VCW = VEHICLE CAPACITY WEIGHT (864 LBS)
DSC = DESIGNATED SEATING CAPACITY (5)
RCLW*= VCW - 150 (DSC) = 114

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

TARGET TEST WEIGHT 2276 + 114 + 334

TARGET TEST WEIGHT 2724 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 128 LBS. OF CARGO WEIGHT:

RIGHT FRONT 776 LBS. RIGHT REAR 647 LBS.
LEFT FRONT 739 LBS. - 7 LEFT REAR 576 LBS.
TOTAL FRONT WEIGHT 1515 LBS. (55.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1223 LBsS. (44.7% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2738 LBS. ( 0.5% OVER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: O

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Rear bumper

CG = 45.7 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.




TABLE 3 POST-IMPACT DATA

TEST NUMBER: 921106
TEST DATE: 11/06/92 TEST TIME: 1452

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

AMBIENT TEMPERATURE AT IMPACT AREA: 66° F
TEMPERATURE IN OCCUPANT COMPARTMENT: 69° 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 170.8; C 176.5; R
POST-TEST: L 169.8; C 176.1; R
TOTAL CRUSH: L 1.0; ¢ 0.4; R

AVERAGE CRUSH: 0.9

*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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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

TWO PHOTO
EMITTER/
RECEIVER PAIRS

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

L/2

L/2 —>

L is pre-test length of contact surface.
Cl1 through Cé are spaced equally apart.
CL is vehicle centerline.
All measurements are in inches. =

NOTES:
PRE-TEST

L 50.0
c1 170.8
c2 174.6
c3 176.1
c4 176.2
Cs 174.6
c6 171.2
CL 176.5

Vehicle Saturn SL

POST-TEST CRUSH
c1 169.8 (o)} 1.0
c2 173.9 c2 0.7
Cc3 175.6 c3 0.5
Cc4 175.9 Cc4 0.3
(o) 174.1 Ccs 0.5
cé 169.8 cé6 1.4
CL 176.1 CL 0.4
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FIGURE 3

VEHICLE ARCCELEROMETER PLRCEMENT

(2> + VERTICAL

(X> + LONGITUDINAL

SIDE VIEW

-C

=

[ (Yi) + LATERAL
: | %
--------------------- -—---—-—-—-—--—-~-—-—-—-+——I z

| |

; (X% + LONGITUDINAL
— )
I |

BOTTOM VIEUW
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, TABLE 4
VEHICLE ACCELERDMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 921106

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Yit I MAX G MSBEC MAX €& MSEC
1 LEFT REAR SEAT 62. 8 16. 2 14. 5
CROSSMEMBER
LONGITUDINAL 9.5 97.1 16,5 64,5
LATERAL 2.6 242.8 3.8 111.4
2 RIGHT REAR SEAT 62.8 -146.2 14. 8
CROSSMEMBER
LONGITUDINAL 4.5 104.0 18.8 463.0
LATERAL 2.8 134.8 3.9 112.0
3 VEHICLE CENTER 92.8 0.0 14. 8
OF GRAVITY
LONGITUDINAL 6.7 97.1 17.3 &3. 4
LATERAL 22. 3 96. 6 4.2 83.0
VERTICAL 17. 4 23.0 9.5 &5.1%
RESULTANT 26.5 Q6. 6

# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES.

REFERENCE: X: + FORWARD FROM REAR BUMPER
Y: + LEFTWARD FROM VEHICLE CENTERLINE
Z: + UPWARD FROM GROUND LEVEL
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SECTION 3.0

OCCUPANT, VEHICLE, & CAMERA INFORMATION




TABLE 5

DUMMY DATA SUMMARY

TEST NUMBER 92110&

DRIVER DUMMY PASSBENGER DUMMY

Y See TEST ANOMALIES

SN: 48 SN: 43
POSITIVE NEGATIVE POSITIVE NEGATIVE
DIRECTION DIRECTION DIRECTIDN DIRECTION
MAX MSEC MAX MSEC MAX MSEC MAX MSEC

HEAD ACCELERATION (g)

LONGITUDINAL 12. 4 244. 6 83.8 233.0 26.0 250.3 164.7 223.3
LATERAL 8.7 238.8 41.2 232.6 1.7 226.3 18.5 222.0
VERTICAL 6.5 234.8 24.2 240.8 26.8 226.5 62.3 223.3
RESULTANT 93.9 232.5 176. 6 223.3

HIC 360 FROM 230.0 TO 237. 5 858 FROM 221.8 TDO 225.8

NECK FORCE (1lb)

LONGITUDINAL 85.1 129.¢9 290.7 240. 646 110.4 127. 3 367.4 225.3

LATERAL 34.92 2S54.5 122.7 236.3 1364.2 241. 8 620.8 226.0

VERTICAL 108. 3 P6. 6 576.6 234.8 154. 4 R277. 8 268. 59 225.1
Y NECK MOMENT (in-1b)

ABOUT X 100.1 254.1 437.5 238.4 176.1 339.1 500.9 227.4

ABOUT ¥ 1004. 9 241. 8 86.5 285 8 1412.5 229.4 248B. 0 245. 5

ABOUT Z i41. 4 290.14 63. 5 71.8 164. 1 277.8 24.9 140.5

CHEST ACCELERATION <g)

LONGITUDINAL 2.1 160.3 18.9 241.0 1.7 168.8 21.9 224. 4
LATERAL 3.9 91. 0 4.1 240.8 6.3 257.3 4.1 113. 8
VERTICAL 6.9 241.6 .2 234.5 g2 25890 24.0 225 5
RESULTANT 20.3 241.1 31.4 225.8

2 MSEC 18. 23.7

CHEST DEFLECTION (in)

LONGITUDINAL 0.0 22. 1 1.0 104. 2 0.0 4. 3 1.1 1129

PELVIS ACCELERATION (g)

- LONGITUDINAL 9.3 151.5 21.Z2 -88.4 5.6 171.57 22.8 104 4Y
LATERAL 7.1 g%. 3 3.3 170. 4 4.8 318.4 7Y 5.2 ?1.5Y
VERTICAL 9.7 2%4.1 2.4 23. 8 16.3 250.37Y 10. 4 226. 3Y
RESULTANT 22,2 91. 3 258 253.07Y

FEMUR LOAD (1b)

LEFT 131. 5 42, 3 514 8 Q1. 4 77.3 42. 8 585.7 24%2.0
RIGHT 83. 6 4p. 2 Y 4508.7 92. 1Y 37.5 1499 798. 3 92. 4

POSITIVE DIRECTION NMEGATIVE DIRECTION

LONGITUDINAL: FORWARD LONGITUDINAL.: REARWARD

LATERAL: LEFTWARD LATERAL: RIGHTWARD

VERTICAL: UPWARD VERTICAL: DOWNWARD

FORCE: TENSION FORCE: COMPRESSION



TABLE 6 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

DRIVER #048 PASSENGER #043
HEAD Airbag/header Header
CHEST Airbag None
ABDOMEN None None
LEFT KNEE Instrument panel Instrument panel
RIGHT KNEE Instrument panel Instrument panel
DOOR OPENING:

LEFT RIGHT
FRONT Easy Easy
REAR Easy Easy
SEAT MOVEMENT:
SEAT BACK FAILURE SEAT SHIFT

FRONT None None
REAR NAa NA

GLAZING DAMAGE:

The entire windshield cracked and lost most of its

retention along the upper edge and along both

A-pillars. The rear window shattered on impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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DUMMY KINEMATIC SUMMARY
DRIVER DUMMY

Upon impact, the driver dummy translated forward on the seat impacting
both knees into the instrument panel. The dummy’'s head and chest then
impacted the airbag. The dummy then rebounded rearward slightly. The
driver dummy was restrained by the two-point passive belt and airbag. The
dummy’s head then impacted the header. The driver dummy came to rest in the

driver’s seat restrained by the two-point passive belt.

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 then
rotated slightly downward. The right front passenger dummy was restrained
by the two-point passive belt. The dummy then rebounded rearward into the
seat back followed by the dummy’'s head impacting the header. The right
front passenger dummy came to rest in the right front passenger‘s seat

restrained by the two-point passive belt.
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TABLE 7 DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS

DRIVER PASSENGER

DESIGNATION TYPE OF MEASUREMENT (SERIAL #048) (SERIAL #043)
WA° WINDSHIELD ANGLE 28° 28°
swae STEERING WHEEL ANGLE 67° NA
SCA° STEERING COLUMN ANGLE 23° NA
SA° SEAT BACK ANGLE 10° 10°
HZ HEAD TO ROOF 8.0 7.5
HH HEAD TO HEADER 16.1 15.5
HW HEAD TO WINDSHIELD 25.0 24.6
HR HEAD TO SIDE HEADER 8.2 7.5
NR NOSE TO RIM 15.1 NA
NA NOSE TO RIM ANGLE NA NA
CD CHEST TO DASH 20.1 21.0
cs STEERING WHEEL TO CHEST 10.4 NA
RA RIM TO ABDOMEN 7.8 NA
KDL LEFT KNEE TO DASH 7.2 7.1
KDR RIGHT KNEE TO DASH 7.2 6.6
KDA OUTBOARD KNEE TO DASH ANGLE 44° 39°
PA° PELVIC ANGLE 25° 23°
TA° TIBIAL ANGLE 42° 38°
KK KNEE TO KNEE 9.9 9.0
ST* STRIKER TO HEAD 17.8 19.6

STRIKER TO HEAD ANGLE -79° -84°
SK* STRIKER TO KNEE - = 22.2 23.0

STRIKER TO KNEE ANGLE : ge° 6°
SH* STRIKER TO H-POINT 5.6 6.1

STRIKER TO H-POINT ANGLE -54° -53°
SHY STRIKER TO H-POINT (Y DIR.) 8.0 8.2
HS HEAD TO SIDE WINDOW 13.1 12.7
HD H-POINT TO DOOR 5.1 5.8
AD ARM TO DOOR 3.8 4.6

THE SEAT BACK ANGLE (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.
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FIGURE S SEAT BELT POSITIONING DATA

EMERGENCY RELEASE
BLADE AND BUCKLE
ASSEMBLY

> D le

DUMMY 'S CENTERLINE ——~\\\\\*

BELT LOAD CELL

PASSIVE SHOULDER
BELT

[ >
(—m"‘—“»

[ ——— .12 INCH THICK
ALUMINUM PLATE

BELT LOAD CELL

EMERGENCY LOCKING
RETRACTOR REEL

|
FLOORPAN _/

- - DRIVER PASSENGER
DUMMY DUMMY
A - TOP SURFACE OF ALUM. PLATE TO BELT UPPER
EDGE 13.0 12.6
B - TOP SURFACE OF ALUM. PLATE TO BELT LOWER
EDGE ' 10.4 10.0
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 5.9 6.6
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 3.2 4.0

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 6

PRE-TEST AND POST-TEST MEASUREMENT POINTS

Length of
Engine Block

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

To Trailing Edge
behind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Ctr. of
Strg.
Column —

X17
To 'A' Post

Reference

At
To Bottom Of of gzzzer
~ A Post (Right/  pnper
X16 Left Side)

To Strg. Column To Firewall (Right/Left Side)
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FIGURE 7 CAMERA POSITIONS

BARRIER
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Figure A=-3. PRE-TEST LE
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Flgure A=19. pOST-TEST FRONT UNDERBODY VIEW

20, #RE-TEST REAR UNDERBODY VIEW



]

FEigure A=21. POST-TEST REARR UNDERBODY VIEW

= .

Iqure -A=22. PRE-TEST DRIVER DUMMY POSITION VIEW



Eigure A-=23. POST—TEST DRIVEE DUMMY POSITIONR VIEW

™

Tigure A-Z4, PRE-TEST PASSENGER DUMMY POSITIGH VIEW



Figure A-2Zh. POST-TEST PASSENGER DUMMY POSITION VIEW

Figure A-2§&. ERE=TEST DRIVER DUMMY & VEHICLE INTERIGR - VIEW 1



Figure A=27. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1

figure A-28. PRE-TEST DRIVER puMMy. & VEHICGLE 1IN



Flgure A=29. POST-TEST DRIVER DUMMY AND VEHICLE INTERIOR = VIEW 2

fipgure A=30; POST=TEST DRIVER DUMMY AND VEHICLE INTERIOR = WIEW 3
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Figure A-33. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR — VIEW 2

Figure B=34. POST=TEST PASSENGER DUMMY & VEHICLE INTERICR = WIEW 2
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Figure A-37. POST-TEST DRIVER DUMMY KNEE CONTACT VIEW

I TR

pOST=-TEST PASSENGER DUMMY HEAD CONTACT VIEW
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flgure A-39. POST-TEST PASSENGER OUMMY KNEE CONTACT VIEW
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DRIVER PELVIS X-A¥IS ACCELERATION

40, 0



TRC . 921106
HEAVY TRUCK UNDERRIDE
92311

PEYYG!

FILTER = ALPF 1650/ 5214/ -40
MIN. MAX YALUES = -3.26¢8 170.63 . 7.13 e 89,25

50.0Q

45. 00

0. 00

1
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=
0
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64

R
I

SR

E

£

J

-60.00 -45.00 -43

S5g.00  10.00 4@ 00

70.00  100.00 130.8@ 160.00 13R.00 220.00 250,00 Z50.00  310.00  340.Q
quxm {MSEL]

1993 SATURN 3L INTO REAR UNDERRIDE GUARD
cmzm mm_.fm Y-AXIS ACCELERATION
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C

-60.D0 -45.00 -31

TRC » 9211856
HEAYY TRUCK UNDERRIDE
§2311

FILTER = ALPF  165@/ 5214/ -40

PEVIG1 MIN, MAX YALUES = -2.938  -19.849 . 9.68 ®  254.13
y . dll L4 Ml T NPTy I V)
-20.00 10,08 4D.0@  7O.00 %f“m ,ﬁm.ﬁ@ 160,00 190,60 270.00 250.04 250.00 <10.00 340,00

199

3 SATURN 3L INTO REAR UNBERRIDE GUARD
DRIVER FELYIS Z-AX1S ACCELERATION



TRC » 921106
HERYY TRUCK UNDERRIDE

92311 FILTER = ALFF 1650/ 3214/ -4@
PEVRG1 MIN., MAX YALUES = D.18e 26.50 . 22.

185.40

0 e 91,

9. 00
1

i

75. 00

G6@. 00
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e 45
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g.o0 1o.00 49.00  70.00  10@.00 130,00 160.00 199.@0 220.98 250.00
TIME (HMSEC]

1993 3ATURK SL INTO REAR UNDERRIDE GUARD
DRIVER PELYIS RESULTANT RCCELERATION

780, 00

319,08 340.0
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-210.0a@-180. IDIBqPiQJEEJ. 0%_'81]23. 00 -98.00 -60 .mcmi{l-%m.:'mm 0.00

TRC

HEAYY TRUCK UNDERRIDE

92311
LFHF1

» 921106

FILTER = BLPP  10@0/ 2500/ -16

MIN. MAX ¥ARLUES =  -5i4.76e 91.38 ., 131.45 e

42,25

madabenmila R

20. 60

19, 00

4@, 00
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TIHE [MSEC]

1993 SATURM SL INTO REAR UNDERRIDE GUARD
DRIVER LEFT FEMUR FORCE

930, 0D
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TRC » 921186
HEAYY TRUCK UMDERRIGE
42311

FILTER = BLPF

16007 25087 -16

AFHF 1 MIN. MAX VALUES = -1525.228  109.50,  105.42 @ 110.13
See TEST ANOMALIES
ata e va %iiiﬂln!
\u.;,,. i e
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1993 SATURK 5L INTQ REAR URDERRIDE GUARD
b

\IVER RIGHT FEMUR FORCE
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& Sho.
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r
%m ) %ﬂ@.mo 160. 04

C

-50.08 Q.00 F%%

TRC » 921106
HERYY TRUCK UNDERRIDE
92311
JHBF 1

FILTER = BLPP L@/ 258/ -18
MIN. MAX YALUES = -5.438 185.34 » 522.50 & 100.13
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M_ﬁmm Hm%%a fro. @0  190.d0  220.80 750,00
1993 SATURN 5L INTD REAR UMDERRICE GUARD
.N,Dmm ,

VER SHOULDER BELT FORCE
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4@, 04
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lma -30.008 0.00
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TRC » 921108

HERYY TRUCK UNDERRIDE

92311 FILTER = ALPF 1636/ 5214/ -4@

HEDXG2 MIN, MA4 YALUES =  -164.758 223.2% ., 25.96 e
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I
=
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T

20.08  10.08  42.00  70.00 100,00 130.0@ 16@.00 190.G0 220.8@ 250.06 280.00 310.00
TIME (M3EC]

1993 SATURN SL IMTO REAR UNWDERRIDE GUARD
RIGHT FRONT PASSENGER HEAD X-AXI: ACCELERATION

3

40. 00



TRC » 921186
HEARYY TRUCK UNDERRIDE

= 92311 FILTER = ALPF 1658/ 5214/ -40
- HEDYG2Z MIM, MAX YRLUES = -18.54¢e 222.08 ., 15.72 ¢ 226,25
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1993 SATURMN SL Hzﬁo REAR UNDERRIGE GUARD
mezﬂ FRONT wmmomzmmm HERD v-AXIS ARCCELERATION

310.00

340, 0@



68.00 S0.008 12D.G0

30.00

N

-120.00-90. 80 -80.80 50. 04 o

TRC » 921106

HEAYY TRUCK UNDERRIDE

92311 FILTER = ALPF  165@/ 5214/ -4@
HEDZ G2 MIN, MAX YRLUES = -62.34¢

~a
w

(R

2

3. 26.84 & 226.50

1
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.
.

4

-

29,00 10.00 40.00 0.0  (0Q.0@ 130,80 150.00 130.40 220.08 250.00 260,00
TIHE (MSEC])

{
1993 SATURN 3L INTO REAR UNDERRIDE GUARD
RIGHT FRONT PASSENGER HEAD Z-AXI5 ‘RCCELERATION

¥

410.00
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TRC » 921106
HERYY TRUCK UMDERRIDE
92311 FILTER = ALFF 1650/ %214/ -48

HEDRG2 MIN, MAX YALUES = 0.07e 18.13 176.56 & 223,25

120.00 156.00 188.40

30.e0

)]

0.6 -30.00 @.Q\%CELE?F@.E@DN Bﬁfr.Gg@

&

Tg.e@  10.00 40.00  70.60 100.00 130.0@ 160.00 19p.6@ 220.00 250.08 250.00
TIME [MSEC]

1993 3ATURM 5L INTO REAR UNDERRIDE GUARD
RIGHT FRONT PASSENGER HEAD RESULTANT ACCELERATION

J19.00

3

4@, 0f



TRC » 921106
HERVY TRUCK UNDERRIDE

sm.a&”“fé@.%m 180.00 24b.G6@

92311 FILTER = ALPF 1630/ 5214/ -40
NEKXF2 MIN, MAX YALUES = -367.448 225.2%, 110.41 e 127.25
.__
- R R T SR

1

L

1

-240.00-180. @qPiCZE@ @%‘BBJE). o0 d.0b

ma.gu_a.ssé.gg.g _.sfmm _mw%_%g u_ma._zH_w__.:%e.gem_%.awm?%g.gms.g

1993 SATURN SL INTO REAR UMDERRIDE. GUARD
RIGHT FRONT PASSENGER NECK X-AXI3 SHERR FORCE



TRC » 921106

HEAYY TRUCK UNDERRIDE

92311 FILTER = ALPF 1650/ 5214/ -40

HEKYF2 MIN. MAX YALUES = -620.83e  226.04, 136.21 & 241,75

i

80.00[}{1%0.]00 180.08 240.0G0

e

Sevri SN PR NN oaan ~ o = YO —ry

-240.066 - 18@.050-31% .0(0}"8610. @0 4.0D

ha.00 1o.ae 49.e@  70.80  100.80 130.00 150.00 190.40 220.00 250.00 280.00 210.00 340.0

TIME (M3EC]

1993 SATURN 3L INTD REAR UNDERRIDE GUARD
RIGHT FRONT PASSENGER NECK Y-RAX13 SHERR FORCE



TRC » 921106

HEAVY TRUCK UNDERRIDE

92311 FILTER = ALPF 1650/ 5214/ -4@

NEKZF2 MIN., MAX YALUES =  -268.53e  225.13. 154.38 @ 277.75

1 1

1

60 . 30[}{1{0120.30 180.00 24b.40

-240.04- ISB.G%Q%.CZE@.%'BBJG. o8 4.0D

ma.g__a.g%.sma.g H_gfmm Hmw?@_a __3.%M.mu.agwwg.@eNma.s_umf.%%a.gmé.g

1993 SATURN. SL INTO REAR UNDERRIDE GUARD
RIGHT FRONT PASSENGER NECK Z-AXIS'AXIAL FORCE



8@.30][’{1{.}2@.)@!3 160.00 24b, 60

-240. 04 - 180. 002 V0 00 0. 0% 4. oo

TRC . 921106
HEAYY TRUCK UNDERRIDE
92311 FILTER = BLPP 1000/ 2500/ -16
NEKXH2 MIN. MAX VALUES = -500.89% 227,33,  176.14 & 339,13
i T A e e o a3 AL \\n/ e ’}U‘RH
A Paan
ERVAACEE
2600 1fo.08 40.00 70.00 {0000 130.00 16@.0¢ 190.40 220,00 250.00 280.00 310.00 3

TIME [MSEC)

1993 SATURM SL INTD REAR UNDERRIDE GUARD
RIGHT FRONT PASSENGER NECK MOMENT RBOUT X RXI3




TRC » 9211086

HEAYY TRUCK UNDERRIDE

92311 FILTER = BLFP 1080/ 2502/ -16

NEKYMZ MIN, MAX VALUES = -248.01&  245.54. 1412.48 & 229,38

1

sm.w“uf%m.]mm 160.00 24b.40

1

!

{

- 240.08-180.008 130 00 55,00 .00

600 10.00  40.e0  70.00  100.00 190.00 JR0.00 199.d0 270,00 J50.00 Z20.00 310.00 340.0
:zm A:m_mg

1995 SATURM SL INTO REAR UNDERRIDE GUARD
RIGHT FROMT PASSENGER MECK MOMENT RBOUT ¥ RXIS



TRC » 921106
HEAYY TRUCK UNDERRIDE
92311

HEKZM2

FILTER = BLFP 1000/ 2508/ -16

MIN, MAX YALUES - -24.93¢® 14@.54 ., 164.08 @ 277,75

i

SG.B@C}'IIE%G.‘!B@ 180.00 24p.040

1

1

I

_240.08 - 150. 002 150 00 0. 08 a.op

a0 19.00  49.00  7D.00 &f@_m_ wwz feo.00  fop.g0 228,00 250.06 280,00 310
1993 mma:mz u,_. :,:o REAR UNDERRIDE GUARD
RYIS

RIGHT FRONT PASSENGER NECK MOMENT ‘RBOUT 7

4, @



45.00 ©B0.04

15.00 30.00

- ERHG o "o

X

-60.00 -45.00 -é%

TRC » 9211086

HEAYY TRUCK UNDERRIDE

82311 FILTER = BLPP o0/ 750/ -16

CSTX62 MIN. MAX YALUES = -21.088¢e 226.38 , 1.72 8 168,75

1
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i

L

20.00 10.00 4b.00 70.00 100,00 138,00 160,00 __S._amg%mg.zMm?%w;.gmg.g

1993 SATURN SL INTOD REAR UNDERRIDE GUARD
RIGHT FRONT PASSENGER CHEST X-AXIS- ACCELERATION



30.808 45.008 ©60.04

gH 25.00

C

5188 o
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o "

C

-60.80 -45.080 -é}

TRC » 921106
HEAYY TRUCK UNDERRIDE

92311 FILTER = BLPP
£STYR? MIN, MAX YALUES = -4.11e 113.73 6.32 & 257.25

380/ 750/ -16

1

1 i NN enn s M)
5J}xia1suqLhiaabhaﬂaaaanuaA»nuamy<4fxA;<<asaqqna1Lnyzzna111Lur‘ - o
26.00 10.08 40.90  70.00 __ﬁmm .%m@_.m.ne_e 160.0¢ 190.00 220.00 250.04 280.00 310.00
1993 SATURN 5L INTO REAR UNDERRIDE. GUARD
RIGHT FRONT PASSENG

ER CHEST Y-AXIS ACCELERATION

340. 60



30.00 45.00 £0.04

15.08

'6d

SRR

C

-60.00 -45.80 -43

TRC , 921106
HEAYY TRUCK UNDERRIDE
942311 FILTER = BLPP 300/ 750/ -16
CSTZ62 MIN, MAX VALUES =  -23.958 225,50, 8.16 & 259.00
Ay ﬂa‘iaiw% - E
5§00 10.00 40.0@ 70.00 190,08 130.0 0 {eo.00 tan.ee 220.00 750.00 2Jg0.00 410,00 3

TIME (MSE
1993 SATURH 3L Hzﬂo REAR UNDERRIDE GUARD

RIGHT FRONT PASSENGER CHEST Z-AXIS mm_mrmmmamaz

4@, 0@
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-15.80 0.00

TRC » 921106

HEAYY TRUCK UNDERRIDE

92311 FILTER = BLPP 300/ 750/ -16

CSTRGZ MIN., MAX YALUES = 0.04e 21.13., 31.38 e 225,75
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1993 SATURN SL INTD REAR UNDERRIDE. GUARD
- RIGHT mm:zq _umnmmzmmm mImmﬂ mmm::m_,: m_,.,m_.mmm:::
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1.09 1
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- 25 -ER o

-3.00

-4.08

TRC

» 921106

HEAVY TRUCK UNDERRIDE

g2311
CSTXD2

FILTER = BLPF 3pe/ 750/ -16
MIN., MAX YALUES - -1.148 112.88 . 0.01 e 4,25

1

20.00 19,09

40, 00

70.86  100. 00
TME

M
1993 SATURN 3

30,00 Teo.00 190.00 220.00 250.00 2Z50.08 310,80 340.0(
INTO REAR UKDERRIDE GUARD

; L _ ;
RIGHT FRONT PASSENGER CHEST DEFLECTION



60. 04

45. 08

15.080 38.00

56v

SRS

C

-§8.b0 -45.00 -g}

1RC . 921106
HERYY TRUCK UNDERRBIDE
92311 FILTER = ALPF 1650/ 5214/ -40
PEYXG2 MIN. MAX YALUES =  -31.97e  92.0@, 5.63 & 171.50
.mmm. .Hm.m.H. vzogh%mm )
- . . L .
S5g.00  19.0¢ 4P.e@  70.00 %«:ﬁ 130 8.00 {s0.00 190.00 220.00 250.06 2%0.0@ 310.00 2

1993 SATURN

(HSE
SL INTO RAEAR UNDERRIDE GUARD

RIGHT FRONT PASSENGER PELYIS X-AXIS ACCELERATION

4@. 00



TRC » 921106
HEAYY TRUCK UNDERRIDE

= 92311 FILTER = ALPF 1650/ 5214/ -40
e PEVYG2 MIN, MAX YALUES = -5.178 81.5@., 4.84 @ 318,38
r
<«
L= . .
_h.u. See TEST ANOMALIES
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C
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50,00 10,00 40.00  70.00 :g:.“m

1993 SATURN 5L

RIBHT FRONT PR3

130.0
8 |

f60.00 199.00 220.00 259.08 250,00

NTD REAR UNDERRIDE GUARD
SENGER PELYIS Y-AXI5 ACCELERATION

2
2
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310.00 340, O



56.04

45. 00

39.00

&H gs.am

C

88 o

ER

o

C

-60.06 -45.00 -4%

TRC

r 921106
HEAYY TRUCK UNDERRIDE
92311
PEVZIG?

FILTER = ALPF 1650/ 5214/ -40

MIN, MAX YRLUES - -10.358  226.2% ., 16.34 & 250.25

L

A

See TEST ANOMALIES
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1993 3ATURN 5L HzS REAR UNDERRIDE GUARD

mmmia mmmzq PASSENGER PELYIS N mxm

ACCELERATION
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£0. 900

15108 - 0.FE" 4570

-15.00 0.00

TRC » 921106
HEAYY TRUCK UNDERRIDE

92311 FILTER = ALFF
FEVRG2 MIN, MAX YALUES = 0.19# -13.63 . 33.23 ¢ 92.00

1650/ 5214/ -4@

L

]

J

See TEST ANOMALIES
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NTO REAR LNDERRIDE GUARD
PELYIS RESULTANT ACCELERATION




TRC » 921106
HERYY TRUCK UNDERRIDE
92311

FILTER = BLPP 1000/ 2500/ -16

f ]

= LFMF2 MIN, MAX YALUES = -585.668  249.0d . 77.26 @ 42.75
o
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1993 SATURN 5L INTO REAR UNDERRIDE GUARD
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40. 0



TRC » 921106
HERVY TRUCK UNDERRIDE
92311
AFMF2

FILTER = BLPP 1000/ 2500/ -16

MIN, MAX YALUES =  -798.308 82.38, 37.53 e 149.88

30. 04

-18@.@%%%.@ -81320.0@-90.30 -8@.0&5{1?3@.30@ 0.00
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1RC » 921106
HERVY TRUCK UNDERRIDE

3E60.00 42b.G0

3@

.00 180.0a 24@.@C 1‘3%@.

-50.p@ 0.00 ' &0.be F1Zo

42311 FILTER = BLPP {90/ 258/ -18
SHEF 2 MIN, WAX YALUES = -3.81¢e 190.25 . 657.02 ¢ 102.00
- . . \\J."J./
/. ..
pal —_—
- «w

20.00 {p.00 do.eg 70.e0 (@900 130.00 15000 30,00 220.00 250.00 280.00 310.00 340.0

TiME [MSEL)
1993 3ATURN NTO REAR UNDERRIDE GUARD

AL 1
RIGHT FRONT PRASSENGER SHOULDER BELT FORCE
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HEARYY TRUCK UNDERRIDE

42311 FILTER = BLPP 18O/ 250/ -16
TLRXG1 MIN, MAX YALUES =  -16.47e  64.50, 5,49 & 97,13
f/ .M ff\/\/\rix o . )
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TRC » 921106

HEAVY TRUCK UNDERRIDE

82311 FILTER = ALPF 1650/ 5214/ -4@

TLRX¥1 MIN, MAX YALUES = -2.388  359.88., 30.00 e 8.75
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1993 SATURN SL INTO REAR UNDERRIDE GUARD
LEFT REAR SEAT X-AXI1S VELOCITY |
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TRC r 921106
HERYY TRUCK UNDERRIDE

92311 FILTER = ALPF 16508/ 5214/ -48
TLAXD1 MIN, MAX YALUES - @.00e e.00 . 85.80 ¢ 321.88

d

125 -HE T 45188 s0.00
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a
1993 SATURN m INTO REAR UNDERRIDE GUARD
LEFT REAR SEAT X-AXIS DISPLACEMENT
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TRC » 921106

HEAVY TRAUCK UNDERRIDE

92311 FILTER = BLFF {go/ 258/ -16

TLRYG1 MIN, MAX YALUES = -3.828 111.34 . 2.58 & 242,75
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1993 SATURN SL INTO REAR UNDERRIDE GUARD
LEFT REAR SEAT Y-AXIS ACCELERATION
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HEAYY TRUCK UNDERRIDE

92311 FILTER = ALPF 1650/ 3214/ -40

TLRYV! MIN, MAX ¥YALUES = -1.00e  303.04, 0.14 & 244,88
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=R



€

TRC » 921106
HERYY TRUCK UNDERRIDE
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- §2311 FILTER = ALPF 1650/ 5214/ -40
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1993 SATURN SL INTO REAR UNDERRIDE GUARD
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HEAYY TRAUCK UNDERRIDE
92311
TRRXE1
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INTO REAR UNDERRIDE GUARD
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s

1

TRC » 921106
HEAYY TRUCK UNDERRIDE

- 92311 FILTER = ALPF 1850/ 5214/ -4

S TRRXV1 NIN, MAX YALUES = -1.632  357.84, 30.01 e 5,13
=

- X

(=)

o

=8

10.00 %0.0@

L

' e, 74 0s

o
g
'd.oe  do.oe 60.¢0 90.00 &@_nm w.ﬂ%w. fap.00 J1p.60 210.80 270.00 300.00 330.08 350.00
1993 SATURM SL INTO REAR UNDERRIDE GUARD
RIGHT REA

'SEAT X-AXIS VELOCITY



185. G0

20, 00

1,
o~

75.00

50,20

o 1 P R

-15.00 0.080

1RE » 9211086
HERYY TRUCK UNDERRIDE

92511 FILTER = ALPF 1650/ 5214/ -4@
TRRYD1 MIN, MAX YALUES - 2.80¢2 0.04 , .35 @ 328.88
i
\\\\\
Q.60 Jn.00 60.00 90.00 120.08 150.00 180.00 210.60 280.00 270.00 900.00 330.00

TIME (M3ECI

1993 SATURN 5L INTO REAR UMDERRIDE GUARD
RIGHT REAR SEAT X-AXIS OISPLACEMENT

360. ¢
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APPENDIX C

DUMMY CERTIFICATION DATA




PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N 048




TRANSPORTATION RESEARCH CENTER OF OHIO
HYBRID II1 EXTERNAL DIMENSIONS

HUMANDID 048 19-AUG-52
TRC ABC3ED1 572E SNO48 EXT. DIMENSION CALO3
! N TEST PARAMETER -————-:BEMEN )} SPECIFIE;TIDN z TEST REsuLTS'
I TEMPERATURE ; . 70.0 DEG. F
{RELATIVE HUMIDITY : T se 0w !
{LOCATION FOR CHEST CIRCUMFERENCE (AA)! 14.9-17.1 IN 17.0 IN '
{LLOCATIDN FOR w;;ST CIRCUMFERENCE (55): 8. 9- 9.1 IN 9.0 IN !
ICHEST CIRCUMFERENCE (Y) | 98.2-39.4 IN ! 08.8 IN f
IWAIST CIRCUMFERENGE {(Z) | D2.9-34.1 IN } 33.5IN !
ICHEST DEPTH ) (1) ! B84- 9.0 IN 8.6 IN !
\H-POINT HEIGHT () }  3.3-35 1IN ! 3.4 IN !
'H-PDINT FROM SEATBACK (D) ! 5.3~ 55 IN 1} 5.4 IN |
1SKULL CAP TD BACKLINE () | 1.6- 1.8 IN L7 1IN ¢
{TOTAL SITTING HEIGHT (A) | 98.6-35.0 IN ! 04.8 IN !
I THIGH CLEARANCE (F) 3 55— &1 IN 61 IN 3
{BUTTOCK KNEE LENGTH (%) : 22.8-23.8 IN ! 23.5 IN 1
{BUTTOCK POPLITEAL LENGTH (N> | 17.8-18.8 IN ! 8.5 IN !
IPOPLITEAL HEIGHT (L) | 16.9-17.9 IN ! 17.0 IN 1
'KNEE PIVOT HEIGHT (M) ! 19.1-19.7 IN ! 19.4 IN f
{FODT LENGTH N (Pr-1  9.9-10.5 IN 1 10.2 IN !
!FODT BREADTH (W) | 3.6~ 42 IN 3.9 IN i
| SHOULDER PIVOT FROM BACKLINE {(E) } 3.3-3.7 IN ! 3.6 IN
| SHOULDER BREADTH (V) 1 16 5-17.2 IN 1  16.8 IN 1
{SHOULDER PIVOT HEIGHT (B) { 19 7-20.5 IN ! 20.1 IN !
IELBOW REST HEIGHT {J) ! 7.5~ 8.3 IN o 8.0 IN
{ SHOULDER—ELBOW LENGTH (I) ! 13.0-13.5 IN ! 13.5 IN !
!BACK OF ELBOW TO WRIST PIVOT (6) I 11.4-12.0 IN ! iL6IN

TEST MEETS SPECIFICATIONS

TECHNIC IAN ,%W




TRANSPORTATION RESEARCH CENTER OF OHIO

HEAD DROP TEBT

HYBRID 111 29-0CT-92
TRC 48C3HD2 572E SN4B HEAD DROP CaAL 03
: - : i - H
H TEST PARAMETER ! SPECIFICATION ! TEST REBULTS :
P —— o - .
: i ! !
| TEMPERATURE ! &6 - 78 DEG. F ! 71.0 DEG. F !
T : : :
IRELATIVE HUMIDITY } 10% - 70% } 95.0 % H
IPEAK RESULTANT ACCELERATION! 225 - 275 ¢ ! 244.09 & :
IPEAK LATERAL ACCELERATION | 15 & MAX H -5.0%9 & H
! i } i
1185 ACCELERATION CURVE : i i
{UNIMODAL? i YES } YES H

TEST MEETS SPECIFICATIONS

TECHNICIAN EA For
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TRANSPORTATION RESEARCH CENTER OF OHIO

& AXIS NECK TRANSDUCER

NECK FLEXIDN TEBT

HYBRID III

19-AUG-92

TRC 4BCINF2 572E SN48 NECK FLEXION CALD3

t N o ) } ;
| TEST PARAMETER ! SPECIFICATION i TEST RESULTS !
: N - P S :
! TEMPERATURE } &9 - 72 DEG. F ! 70.0 DEG. F !
| : ; |
IRELATIVE HUMIDITY ! 10% - 70% ! 57.0 % !
P o c ! !
{IMPACT VELDCITY | 22.6 - 23.4 FT/SEC! 23.08 FT/BEC :
; i 10 MG | 22.50 - 27.50 6 : 22.86 € ;
! PENDULUM

! 1 20 M8 ! 17.60 - 22.60 6 ! 20.74 & }
! DECELERATION ————————— - ———

: ! 30 M5 ! 12.50 - 18.50 6 ! 14.62 € '
; ! ; T '
IMAX PENDULUM & ABOVE 30 MS ! 29 & MAX ! 14.55 ¢ :
! DECELERATION-TIME CURVE ! ! ;
!DECAY TIME TO 5 6 : 33 - 42 M8 i 38.75 MS '
I D PLANE ! MAX } &4 - 73 DEG. ! 70.53 DEG. !
! ROTATION ! TIME 57 - &4 MS {  58.00 MS !
! MOMENT ABOUT ! MAX | &5 - BO FT.LBS | 48 85 FT.LBS ;
! OCCIPITAL e e e -
{ CONDYLE ! TIME 47 - 58 MS ! 51.13 MS !
'ROTATION ANGLE-TIME CURVE | ] !
{DECAY TIME TD ZERD ! 113 - 128 MS | 117.38 M8 !
POSITIVE MOMENT-TIME CURVE ! ' :
'DECAY TIME TD ZERD : 97 - 107 M8 1 99.43 MB ;
TEST MEETS SPECIFICATIONS

TECHNICIAN ;5EZZ§"AE;-X§~'
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TRANSPORTATION RESEARCH CENTER OF

aHIo

NECK EXTENSION TEST

HYBRID 111 19-AUE-72
6 AXIS NECK TRANSDUCER
TRC 48C3NER 570E 8M4B NECK EXT. CALO2
co : o ! o .
' TEST PARAMETER ! SPECIFICATION !  TEST REBULTS ;
ZEmommas = == - = = =
: : : ;
| TEMPERATURE ! &9 - 72 DEB. F { 70.0 DEB. F ;
f T : ;
IRELATIVE HUMIDITY ! 10% ~ 70% i 57.0 % :
! T ! ) ;
{ IMPACT VELBCITY ! 19. 50-20. 30 FT/SEC!  19. 47 FT/SEC ;
! ! 10 MS ! 17.20 - 21.206  1B.85 6 ;
{  PENDULUM —_— - - -——
! ! 20 M8 ! 14.00 - 19.00 & ! 1623 & ;
!  DECELERATION ——— -
! ! 30MS ! 11.00 - 16.00 6 ! 13.25 ¢ ;
; o T - ) ! i
IMAX PENDULUM G ABOVE 30 MS ! 22 6 MAX P 13.21 @ ;
{ DECELERATION-TIME CURVE | ; :
'DECAY TIME TO 5 € ; 38 - 46 MS ! 40.50 MS :
{ D PLANE ! MAX i 8t - 106 DEG. ! 98 &1 DEG. ;
! ROTATION ! TIME ! 72 - B2 M5 } 77.463 MB !
! MOMENT ABOUT ! MIN 1-59.0/-39.0 FT.LBS ! -39 48 FT.LBS !
! DCCIPITAL - —_— ——— e
! CONDYLE {TIME ! 45 - 79 MS ! 7D.88 M8 :
{ROTATION ANGLE-TIME CURVE ! ' :
{DECAY TIME TO ZERO : 147 - 174 MS | 161.38 MS ;
INEGATIVE MOMENT-TIME CURVE ! ! ;
'DECAY TIME TO ZERD ; 120 - 148 MS | 147.50 M8 ;

TEST MEETS SPECIFICATIONS

-

TECHNICIAN ;522257”:?5;~A5<_—_
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TRANSPORTATION RESEARCH CENTER OF OHIO
THORAX IMPACT TEST

HYBRID III 19-AUB-F2

TRC 48C3THL 572E SN48 H. 5. THORAX CALO3

HIGH SPEED TESBT

i
'
'
1
i
t
[}
t

v e J| e - -

TEST PARAMETER SPECIFICATION TEST RESULTS
! T - ! N i
! TEMPERATURE ! &9 - 72 DEG. F { 70.0 DEG. F
! ! . o
{RELATIVE HUMIDITY : 10% - 70% t57.0 % !
{PENDULUM VELOCITY ! D1.&-22 4 FT/S8EC !  21.91 FT/SEC :
o O : '
IMAXIMUM DEFLECTION ! 2.50 -2.85IN ! 275 IN :
! B ! T ! !
'MAXIMUM RESISTIVE FORCE ! 1140 - 1325 LBS | 1201.8 LBS :
! ; ! i :
! INTERNAL HYSTERESIS ! 69% - B5% P 72.5% :

i
i
i
1
i
i
|
{
1
t
1
i
1
t
1
{
|
i
i
]
i
i
{
1
|
1
|
|
|
{
{
{
{
{
|
|

TEST MEETS SPECIFICATIONS

TECHNICIAN ;ﬁ%:§57—4ﬁ§%w5(—'-
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TRANSPORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEBT

HYBRID 111 29-0CT-92
RIGHT KNEE
TRC 48C3RK2 972E SN48 RIGHT KNEE CAL 03
' ; : '
] TEST PARAMETER i  SPECIFICATION ! TEST RESBULTSE ;
== _2REmE= == == ==
: i | ! !
| TEMPERATURE i &b - 78 DEG. F } 71.0 DEB. F H
IRELATIVE HUMIDITY ! 10% - 70% ; 56.0 % H

I
+

iPROBE VELOCITY

6.8 - 7.0 FT/BEC &. 82 FT/BEC

1060 - 1300 LBS 1238. 34 LBS

I e BRI

- v ww o

PEAK KNEE IMPACT FORCE
<]

ROBE WEIGHT 11.0 LBS

TEST MEETS SPECIFICATIONS

TECHNICIAN %i/o"x
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TRANSPORTATION RESEARCH CENTER OF OHID

KNEE IMPACT TEST

HYBRID III 29-0CT-92
LEFT KNEE
TRC ABC3LK2 572E SN4B LEFT KNEE CAL 03
: : ! !
: TEST PARAMETER ! SPECIFICATION  : TEST RESULTS ;
EEE S
: : !
! TEMPERATURE ! &6 - 78 DEG. F ! 71.0DEG. F :

RELATIVE HUMIDITY 10% - 70% 55.0 %

e v | ew e

e wew
- v

PROBE VELOCITY 6.8 - 7.0 FT/SEC 6. 82 FT/BEC

EAK KNEE IMPACT FORCE 1060 — 1300 LBS 1222 05 LBB

Y e o e
e o me s
- v wm e

1.0 LBS

ROBE WEIGHT

TEST MEETS SPECIFICATIONS

TECHNICIAN Zo % ForX—
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N 043




TRANBPORTATION RESEARCH CENTER OF OHIO
HYBRID I1I1 EXTERNAL DIMENSIONS

43 HUMANDID 30-0CT-92

TRC 43C1ED!} S72E SN43 EXT. DIMENSION CALOR
? TEST PARAHETE;— {DIMEN. ! GBPECIFICATION | TEST RESULTS:
?TEMPERATURE T } } 69.0 DEG. F-;
:RELATIVE HU;IDITV ! N : 95.0 % -?
{LOCATION FOR CHEST CIRCUMFERENCE (AA) ! 16.9-17.; IN —17.0 ;; '
ILOCATIDN FOR WAIST CIRCUMFERENCE (BB)! 89- %91 IN 2.0 IN !
?CHEST CIRCUMFERENCE (vy) ! 38.2-39.4 IN | 39.3 IN !
?NAIST CIRCUHFE;ENCE _____ (Z) 1 32.9-34.1 IN-_:— 33.4 IN }
{CHEST DEPTH T -(0) i 8.4- 9.0 IN | B 6 IN }
H-POINT HEIGHT (CY | 3. 3~ 375 IN 3.4 IN !
?;:PDINT FROM SEATBACK (D) | 5.;: 5.5 IN | 5.4 IN H
ISKULL CAP TD—BACKLINE {H) | 1.6~ 1.8 IN | 1.7 IN :
I TOTAL SITTING HEIGHT (A) | 34,6-35.0 IN !} 34.8 IN }
i THIGH CLEARANCE (F) | 5.5- 6.1 IN | 6.8 ;; !
{BUTTOCK KNEE LENGTH Ry | 22.8-23.8 IN | 23. 8 IN |
{BUTTOCK POPLITEAL LENGTH (N) | 17.8-18.8 IN | 18. 7 IN i
iPOPLITEAL HEIGHT Ly 1 16.9-17.% IN | 14. 92 IN ;
1KNEE PIVOT HEIGHT ) - (M) | 19.1—19.7—;N ! 19. 3 IN ?
{FOOT LENGTH Py | ?.9-10.5 IN | 10.;—IN !
{FOOT BREADTH - W | 3.6- 4.2 IN | 3.8 IN !
{SHOULDER PIVOT FROM BACKLINE (E) | 3.3- 3.7 IN 3.6 IN !
:SHOULDER BREADTH (VY | 16.6-17.2 IN I 16.7 IN H
:SHOULDER PIVOT HEIGHT (B | 19.9-20.5 IN i 202 IN H
1iELBDN REST HEIGHT (J) 3 7.9- B.3 IN ! 7.9 IN }
!SHOU:;ER—ELBUN LENSTH (I) 1 13.0-13.6 IN | 13.5 IN }
{BACK OF ELBOW TGO WRIST PIVOT (¢) I 11.4-12.0 IN | 11.4 IN :

TEST MEETS SPECIFICATIONS

TECHNICIAN_ pﬁ% =




TRANSPORTATION RESEARCH CENTER OF DHIO

HEAD DROP TESBT

HYBRID I1I 30-0€T-92

TRC 43C1HD1 9725 SN43 HEAD DROP CAL 1
H i i '
i TEST PARAMETER ! SBPECIFICATIDON i TEBT REBULTS '
: s P S
| TEMPERATURE i &b - 7B DEG. F : &%.0 DEG. F ;
iRELATIVE HUMIDITY i 10% - 70U } 85.0 % ;
IPEAK RESULTANT ACCELERATION! 225 ~ 275 © i1 20D5.65 © '
! o i 3-- !
iFEAK LATERAL ACCELERATION 15 & MaAX H ~-2.99 & !
11S ACCELERATION CURVE H } ;
: YES H YES }

UNIMODAL?

TEST MEETS SPECIFICATIONS

TECHNICIAN //?%’/ M
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TRANEFORTATION RESESRCH CENTER OF QHICG

MECK FLESION TEESY

HYRRID TI17

ol
A
{
m
1
e
{

s ]
3

& AXIS HECK TRANGDUCER
TRC 43CINFL SYAE SNAT NECK FLEXION Oail

! TEST FARAMETER I SPECIFICATION i TEST RESULTS |

I TEMFERATURE | 6% - 72 DEG, F | 69,0 DEG, F -
I i ! |
IRELATIVE HUMIDITY { 10% - 70% | 55,0 % !

I IMFACT VELOCITY ! 22.6 - 23.4 FT/B8ECI  23.08 FT/SEC [
1 | 10 MB I 22,80 - 27,50 B | 23.98 & I
| FENDULUN P e
I | 20 ME | 17,40 - 22.60 6 | 20,66 © z
| DECELERATION e e
| | Z6 M5 1 12,50 - 18,50 6 | 15,82 G t
| r | !
IMAX FENDULUM G AROUE 30 M8 1 29 G MAX I 15,77 € !
[DECELERATION-TINE CURVE i j |
IDECAY TIME TO 5 G z 34 - 42 MS I 38,75 HE |

I MOMENT AROUT I MAX I 8% - 80 FT.LRE ! 74,27 FT.LEE I
I OQCCIFITAL e i e i et o e 2 0 21 4 s o 7 2 w2 4 2 0 m an o 4 o Sn ot 0 1 e
| CONDYLE i TINE 47 -~ S8 MS ! 91.006 HMS |
IRQTATION ANGLE-TIME CURVE | f |
FHECAY TIME 70 ZERO t 113 - 128 M€ i 113.00 MS |

JFOSITIVE MOMENT-TIHME CURVE | i !
FDECAY TIME TO ZERD { eF - 107 MS i 7. 62 ME }

TEST MEETE SFECIFICATIONS

TECHNICIQN__Jéggzgi_;E;;f:f%ftt“_-__,wnw
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TRANGFORTATION

& AXIS NECK TRANSDUCER
TRC 4ZCINEL

NECK

RESEARCH CENTER QF QHIQ

EXTEMSTION

HYRRITL T

TERY

1

LO=-007T =22

MECK EXT. Ch

L

&£9.0 DEG.

IRELATIVE HUMIDITY

!
[IMPACT VELOCITY

| i
I FENDUL UM

| !
|  DRECELERATION

i {

IMAX FENDULUM G AROVE

IDECELERATION-TIHME CUR

|
!

106 HE |

20 MS |

30 ME |

30 HE |

VE

19.506-20.30

10% =

17,230 ~

i4,

11,

00 -

00 -

22 6

FOu

21,20 &

1¢.00 ©

16.00 ©

MAX

{

!

FT/SECT

!

9.0 Z

19.83 FT/EECT {

18.311 G

17,07 G

14:.63 6

IRECAY TIHE TO % G ] 38 - 44 MG ! 40,13 HE !

] o o os s tees sam o e i e e e = fois me e See S i e S0 Som ks ok e o Sews e S S S b o bamt o

I ROTATION {

MAX

TIME

g1

- 104

72 -

DEG .

82 M8

!

89 .31 DREG.

74,00 HS

| ~5%.0/-29.0 FT.LES

I MOMENT ARCQUT |
I QCCIFITAL
I CONDYLE t

MIN

TIHE

L e
oo -

79 MG

f

-45.,90 FT7.LRE |

68,75 MS

IROTATION ANGLE-TIME C
FRECAY TIME TQ ZERO

URVE

{

!

INEGATIVE MOMENT-TIME CURVE

JRECAY TIME TO ZERO

TEST MEETE SFECIFICATI
TECHNICIAN.. <.

QNS

!

147 -

|
120 -

174 HE

148 Mg

|
!

154,43 K&
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TRC » 43CINE1]
572E SN43 NECK EXT. CALI

32304 FILTER = BLPP 108/ 317/ -48
THETA MIN, MAX YRLUES = -14.488  194.00, 52.29 e

74.13

; 100.080 12b.G0

60.00 8;0. 010

L

I

-46.b0 -20.00 0.%'&1GLE 2E.%FIDGI 40.00

TIME (MSEC]

PART 572-E HYBRID 111 NECK EXTENSION CALIBRATION
ROTATION ABOUT OCCIPITAL CONDYLE

20.00 @.00 20.00 10.00 60,80 SD,00 190.00 120.40 1%0.00 150.06 180.00 200.00 220.00



TRC

» 43CINE]

572 SN43 KECK EXT. CHLI1

= 42304 FILTER = BLPP 100/ 317/ -48
2 TOTAN MIN, MAX YALUES =  -25.83e  194.7%, B3.32 &  74.00
[n']
[~
£-=]
o
S |
S
S
-
=
[ 5]
=
©
S
S
=
b d
(@.n
(o ]
w
'}
O
==
(=)
=]
(-]
o
&
(=]
[~}
S
"2q.00 d.00 20.00 u0.00 60.00 Sp.OR  108.00 128.40 110.00 160.00 180.00 200.08 2

TIME (MSEC)

PART mqm E HYBRID 1I1 NECK EXTENSION CALIBRATLON
TOTAL ROTATION

20. 08



10D, 40

TRC » 43CINE]

§72E SN43 NECK EXT. CAL1

92304 FILTER = BLPP 100/ 317/ -40

HEKXF MIN., MARX YALUES = -127.88e 64.63 , 56.72 @ 182,63

50.08

{

l

i

J

-300. 04d -250.@0-{00@6%'1%&?.330-100.88 -590.00 0.00

26.00 0.08 Z9.00 0.0 60,00 ¢, 100,08 120,40 140,00 (50.00 130.00 2900.00 220.00

PART 572-E HYBRID 111 NECK EXTENSION CALIBRATION

00
¢l
IT1

NECK FORCE X AXIS



40.08 ©0.08

28.00

b T 20, 00 0. 00

B4

0

-100.00-80.90 -é%

TRC

§72t SN43 NECK EXT.

» 43CINE]

CAL1

42304 FILTER = BLPP 10O/ 317/ -48
NEKYN MIN, MAX YALUES =  -38.88e  69.11, 19.42 8 179.13
i
-2¢,00 .00 .00 40.00 m_a.m; Hmm__._m. 100.00 1{20.40 140.80 160.00 180.00 2eQ. 00  220.00

PART 572-E HYBRID HMH NECK EXTENSION CALIBRATION

NECK MOMENT Y RXIS



TRC

» 43CINE]

572E SN43 NECK EXT. CALI

- 92304 FILTER = BLPP 18O/ 317/ -40
o NEKOM MIN, MAX YALUES =  -45.30  68.75., 22.69 ¢ 179,50
W .
=

(=}

s

S

S

=

-

2

[~

e

S

]

(=]

il

by

)

Cs

u' | |

Z=

Tm..

[~

o=

s

0 _

[

(=]

o

8

"2q.00 @.00 J0.00 U0.80 60.80 8D.0B 100.00 12P.G@ 18@.00 160,00 150.00 Z0@.00 220.00

TIME _(MSEC) _
PART 572-E HYBRID II1 NECK EXTENSION CALIBRATION

TOTAL MOMENT ABOUT OCCIPITAL CONDYLE



TRANSFORTATION RESEARCH CENTER QF QHICO
THORAX IMFACT TEST

HYBRID ITI IR-QCT-92

TRC 43C1ITHIL SPAE BHAT H.H5.THORAY TalL

I HIGH SFEED TERTY ]

I TEMFERATURE | _&9 - 72 DEG. F |  49.0 DEG. F P
r ! | n
IRELATIVE HUMIDITY | 10% -~ 70% ! 55,0 % i
! | | i
IFEMDULUK VELQCITY { 21,4~-22.4 FT/SEC | 21,91 FT/SEC r
z ; [ o
IHAXIMUNM DEFLECTION | 2,50 - 2.84 IN 2,72 1IN f
f : | | x
IMAXINUN RESISTIVE FORCE I 1160 - 1325 LES | 1205.6 LES |
b | | |
JINTERNAL HYSTERESIS j &9% - BS% I 75.8% |

TEST MEETS Siﬁ%ffICATIONS
TECHNICIAN--2§22255,1££;°”;%;_\
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TRANSFORTATIDON RESEARCH CEMTER QF OHIO

KNEE IMFACT TEST

HYBRID II1I 29-QCT--92

RIGHT KHNEE
TREG 43

i

~

21RKRL D72E SMN4T RIGHT KMEE CAL 1

f ! f I
| TEST FARAMETER I SPECIFICATION I TEGT RESULTE !

ITEMPERATURE | &4 ~ 78 UEG. F ] 71.0 BEG. F i

| f I -
IRELATIVE HUMILDITY i 10% - 70% I §5.0 % f
! ! ! !
TFROBE VELQCITY | 6.8 -~ 7,0 FT/SEC | &.85 FT/SEC i
f f i I
IFEAK KHEE IMFACT FORCE | 1040 -~ 13Z00 LES | 11&7.52 LEE !
’ i | { !
IFROBE WEIGHT ! 11.0 LES | !

TEST MEETES SPECIFICATIONE

TECHNICIANWJQQ;ZE_
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TRANSFORTATION RESEARCH CENTER OF OHIO
KNEE IWMPACT TESYT

HYBRID TIT 29-0CT-93

LEFT KNEE
TRC 43C1LK1 GY2E BM4Z LEFT KMEE Cabk 1

e e s en e e 498 Ear R0 S N b e B B B S S M WS G N G e B e s dom e et S e R W G0 e W e S Sae G MR M S K S G NN o8 e R e S e 6 e R e hA A6 6W WA HE R e e S e

ITEMFERATURE I é4& - 78 LBEG. F f 71.0 DEG. F I

! ! i P
IRELATIVE MUMIRDITY | 10% - 70% I 55,0 % |
! ! i [
[PROBE VELDCITY | &8 = 7.0 FT/SEC &.82 FT/SEC !
] ! ! f
IFEAK KNEE IMPACT FORCE b1Q&0 ~ 1300 LES | 1271.9% LR& I
! | . ] |
IFRORE WEIGHT | i1.0 LES ] |

TEET HEETE SFECIFICATIONS

1"ECH?JICIA?\’_,P.4Z{.»~M ___________
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APPENDIX D

MISCELLANEOUS TEST INFORMATION




DUMMY INSTRUMENTATION PLACEMENT

DUMMY MANUFACTURER & S/N: HUMANOID SYSTEMS #048

SEATING POSITION: DRIVER
ORIENTATION
DESCRIPTION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR
HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT
HEAD ACCELERATION Z ENDEVCO 7264 DD17J )3
NECK SHEAR FORCE X DENTON 1716 0106 HEAD REARWARD
NECK SHEAR FORCE Y DENTON 1716 0106 HEAD LEFTWARD
NECK AXIAL FORCE 2z 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 b4 DENTON 1716 0106 CHIN TOWARD
LEFT SHOULDER
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT
CHEST ACCELERATION ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FG28J up
CHEST DISPLACEMENT X SERVO 14CB1-2897 9041 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 BC75J REAR
PELVIS ACCELERATION X ENDEVCO 7264 FCc43J LEFT
PELVIS ACCELERATION X ENDEVCO 7264 AP87 up
LEFT FEMUR FORCE GSE 2430 014 TENSION
RIGHT FEMUR FORCE GSE 2430 756 TENSION



DUMMY INSTRUMENTATION PLACEMENT

DUMMY MANUFACTURER & S/N: HUMANOID SYSTEMS #043
SEATING POSITION: RIGHT FRONT PASSENGER

ORIENTATION

DESCRIPTION RAXIS 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 4 DEN?ON_ 1716A 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 Z DENTON 1716a 0425 CHIN TOWARD
LEFT SHOULDER

CHEST ACCELERATION X ENDEVCO 7264 EJO1J FRONT

CHEST ARCCELERATION Y ENDEVCO 7264 DH31J LEFT

CHEST ACCELERATION Z ENDEVCO 7264 RF79J up

CHEST DISPLACEMENT X BOURNS NA 043 OUTWARD

PELVIS ACCELERATION X ENDEVCO 7264 DM72J REAR

PELVIS ACCELERATION X ENDEVCO 7264 BG11J LEFT

PELVIS ACCELERATION X ENDEVCO 7264 BH87J up

LEFT FEMUR FORCE GSE 2430 631 TENSION

RIGHT FEMUR FORCE GSE 2430 633 TENSION




VEHICLE INSTRUMENTATION PLACEMENT

ORIENTATION

NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
1 LEFT REARR SEAT X ENDEVCO 7264 CP37H REAR
Y ENDEVCO 7264 CW79H RIGHT
2 RIGHT REAR SEAT X ENDEVCO 7264 BYO1lJ REAR
Y ENDEVCO 7264 CH24H RIGHT
3 CAR CENTER OF GRAVITY X ENDEVCO 7264 CL83H REAR
Y ENDEVCO 7264 CW83H RIGHT

A ENDEVCO 7264 CH28H UpP
DRIVER’S SHOULDER BELT - LEBOW 3419 615 TENSION

RIGHT FRONT PASSENGER’S

SHOULDER EELT LEBOW 3419 616 TENSION
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