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Neck Load Cells: +Y Force: Head Pushed Leftward
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of 1lb-in, including:

Dummy Data Summary Sheet, page 4-5.

Plots, Appendix B
Driver Neck Moment About X Axis

Driver Neck Moment About Y Axis
Driver Neck Moment About Z Axis
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SECTION 1 0

PURPOSE AND TEST SUMMARY

This rollover crash test has the main objective to investigate both

vehicle and occupant dynamics during automobile rolliover crashes

This test was conducted with a 1991 Volvo 240 4-door sedan cn the NHTSA
rollover c¢art moving at 30 mph, releasing the vehicle with 1ts roll axis
perpendicular to the direction of rollover cart motion, and first cantacting
the vehicle's driver's side The test vehicle contained an instrumented

Part 572E dummy restrained with a three-point unibelt.




SECTION 2.0

SUMMARY QOF ROLLOVER CRASH TEST

A 1991 Volvo 240 4-door sedan, contarning one i1nstrumented Part 572E

test dummy, was placed upon the rollover test device at 30 degrees above the

horizontal and was released at 30 aoph The device was attached to the tow
cahle of the drive systenm After the vehicle had been released the devige
was brought to a stop with an auxiliary brake system, After release the

vehicle 1mpacted the ground on 1ts left side. The vehicle made omne and ane
half rolls and came to rest on 1ts roof. The rollover c¢rash test was
conducted by the Transportation Research Center of Ohio 1n East Liberty,

Ohio, on October 7, 1991

The Part 572E 50th percentile adult male anthropomorphic test device
(dummy) was placed 1n the driver's designated seating position according to
the seating procedure 1n FMVSS 208 Notice 60. The dummy was 1nstrumented
with head, chest, and pelvis triaxial accelerometers, a six-axis neck load
cell, and a chest displacement potentiometer. The crash event was recorded
by thirty-four (34) channels of data on one 14-track tape drive. The analog
data was digitally sampled at 1500 samples per second. The data was
digitally filtered per SAE J211 OCT88

The crash event was filmed by seven (7) high-speed motion picture
cameras operating at approximately 500 frames per second and one real-time

panning motion pircture camera

Sectiorn 1 0 contains the purpose and test summary. Section 2 0
contains a summary of the rollover crash test. Section 3.0 contains the
general test and velhicle parameter data. Section 4 0 contains the occupant
tnformation. Appendix A contains the pre-test and past-test still
phatographs Appendix B contains the final data plots Appendix C contains
the post-test dummy calibrations Appendix D contains the pre-test and

post-test IPMU vehicle data sheets




ROLLOVER CART INSTRUMENTATION LOCATIONS

TEST NUMBER 211007

AND DATA SUMMARY

POSITIVE NEGATIVE
LIRECTION DIRECTIGON
Mo LOCATION X% Y Z% MaAx 5 MSEC MAX G MSET
1 CENTER OF GRAVITY 39 2 35 8 2
ACCELERATION (g)
LONGCITUDINAL 4 @ 10& 7 2 4 180 <
LATERAL 1.9 3&6 0O 1 8 1586 &
YVERTICAL 52 974 O i2g & 195 2
RESUL. TANT i2 7 195 3
= PLATFORM DISPLACEMENT 24 6 24 5 47 3
{1in)
LEFT SIDE 23.8 574.0 00 7c C
RIGHT SIDE 24 5 58ivw 3 G 0 i2 7
3 VEHICLE/ROLLOVER CART 28 9 22. 0 76 2
SEPARATION TIMES (sec)
UPPER SWITCH 315. 3
LOWER SWITCH 306. 7

# ALL MEASUREMENTS OF INSTRUMENTATION LOCATIONS ARE IN INCHES

REFERENCE: X + FORWARD FROM REAR BEAM OF ROLLOVER CART
Y + LEFTWARD FROM ROLLOVER CART CENTERLINE
Z + UPWARD FROM THE GROUND LEVEL
DISPLACEMENT: + QUTWARD

2=2




FINAL RESTING PLACE QF VEHICLE, PARTS, AND ROLLOVER CART

DESCRIPTION OF VEHICLE X, DISTANCE* Y, DISTANCE*
Left rear corner 35 2 71
Right rear corner 1006 0 5 2
Left front corner 89 2 ~7 0
Right front corner 94 2 -9 0

Rear window molding 59.5 3.8

DESCRIPTION OF ROLLOVER CART

Left rear corner 54 3 5 2
Right rear corner 52 3 -4 7
Left front corner 60 5 55
Right front corner 58.3 -6 9

*REFERENCE- +X% FORWARD FROM RELEASE BLOCK
+Y: LEFTWARD FROM CENTER RELEASE BLOCK

ALL MEASUREMENTS ARE IN FEET.
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VEHICLE INTERIOR MEASUREMENTS

DESCRIPTION PRE-TEST PQST-TEST DIFFERENCE
Floor board to top of left "A" post 41 9 37 0 4 9
Floor board to top of right "A" post 41 8 34 2 7 6
Door s1ll to top of left "B" post 39 0 37 1 19
Door stll to top of right "B" post 39 0 33 4 S 6
Door s1l1l to top of left door opening 40 0 36 1 39
Door s1Lll to top of right door opening 40 0 30 8 9 2
Floor tunnel to windshield header 33 9 24 8 9 1
Floor tunnel to center of roof 41.12 29.3 11 9
Rear of floor tunnel to roof 37.4 31 3 6 1
Maximum width at "B" post 61.0 64.7 -3.7
Maximum width at "A" post 60.5 61 1 -0 6
Maximum width at top of door opening 46.5 45 8 o 7

ALL MEASUREMENTS ARE IN INCHES
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ZERO DISTANCE AT VEHICLE HOOD CENTERLINE®

VEHICLE HOOD EXTERIOR PROFILES

LOCATION 30 20 10 0 10 20 30
PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**)

Trailing edge of

cowl at centerline 36 1 37 4 38 4 38 8 38 5§ 37 § 36 1
Trarling edge of

cowl + 12 1nchegtt* 35 2 36 6 37 6 37 8 37 7 36.6 35.5
Trailing edge of

cowl + 24 inches 34 1 35.3 36 2 36.6 36 2 35 4 34 2
Trailing edge of

cowl + 36 1nches X 33 9 34.5 35.0 34 6 33 8 X
Trailing edge of

cowl + 48 1nches X X X X X X X

POST-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**)

Trairling edge of

cowl at centerline 36.4 41 4 41.1 NA NA NA 35.0
Trai1ling edge of

¢cowl + 12 inches 35 8 42 4 42.4 41.2 40 6 39 4 34 2
Trailing edge of

cawl + 24 i1nches 35 0 40 1 40 0 39 8 38 8 36.8 32.8
Trailing edge of

cowl + 36 1nches X 38.2 37.8 37.2 35 4 31 3 X
Trailing edge of

cowl + 48 i1nches X X X X X X X

STATIC CRUSH (IN)

Trairling edge of

cowl at centerline 03 4.0 2 ? NA NA NA -1 1
Trailing edge of :

cowl + 12 1nches 0 6 5 8 4 8 3.4 2.9 2.8 -1 3
Trailing edge of

cowl + 24 1nches 0 9 4 8 3.8 3.2 2 6 1.4 -1 4
Trailing edge of

cowl + 36 i1nches X 4.3 3.3 2 2 08 -2.5 X
Trairling edge of
_Gowl + 48 inches X X X X X X X

* Column readings are left to right from left to right on vehicle
** Reference plane 1s a horizontal plane at ground level.
***%longutudinal distance from traitling edge of cowl at centerline forward

to measurement plane

+ Static crush means vehicle structure 15 bowed upward.
- Static crush means vehicle structure 1s crushed
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VEHICLE ROOF EXTERIOR PROFILES

ZERO DISTANCE AT VEHICLE ROOF CENTERLINE*
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PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**)

Longitudinal
of Gravity
Longitudinal
of Gravity
Longitudinal
of Gravity
Longitudinal
of Gravity
Longirtudinal
of Gravity
Longitudinal
of Gravity

Center

Center

+ 12 1ncheg***
Center

+ 24 1nches
Center

+ 36 i1nches
Center

+ 48 1nches
Center

+ B0 1nches

55

56

56

56

X

X

56

57

57

57

55

X

56 6

56 4

57 2

56 9

56 1

X

57

57

57

56

55

1

56

56

56

56

POST-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**)

Longitudinal
of Gravity
Longirtudinal
of Gravity
Longitudinal
of Gravity
Longitudinal
of Cravity
Longitudinal
of Gravity
Longitudinal
of Gravity

Center

Center
+ 12 1nches
Center
+ 24 1nches
Center
+ 3b 1nches
Center
+ 48 1nches
Center
¢« 60 1nches

49

49.

50

50

STATIC CRUSH (IN)

X

X

4

8

Y)

4

48,

48

48 .

44

48,

X

43.4

46 8

43 2

47 0

49.1

44,

42

44

48

49,

412

42.

45

48

Longitudinal
of Gravity
Longitudinal
of Gravity
Longitudinal
of Gravity
Longitudinal
of Gravity
Longitudinal
of Gravity
Longitudinal

Center

Center
+ 12 1nches
Center
+ 24 1nches
Center
+ 36 1nches
Center
+ 48 1nches
Center

-13

-14

-11

<

of Gravity + 60 inchesg X X X X X

* Coluymn readings are left to right from left to right on vehicle

** Reference plane 15 a horizontal plane at ground level.

*+xlongltudinal distance from center of gravity rearward to measurement
plane

+ Static crush means vehicle structure 1s bhowed upward,

- Static crush means vehicle sttucture 1s crushed.
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TEST ANOMALIES

The driver pelvis Y-ax1s acceleration, PEVYGl, data channel contained

intermittent anamolous spilkes between 80 and 220 milliseconds

The driver pelvis resultant acceleration, PEVRGl, data c.hannel was

affected by the above anomaly

The vehicle center of gravity Z-axis acceleration, VCGZIGl, data did not

return to zeroc at the end of the event

The vehicle center of gravity resultant acceleration, VCGRGL, data

channel was affected by the above anomaly




EVENT TIMES

TEST DATE 10/07/91

EVENT DESCRIPTION TIME, SEC
CONTACT RELEASE BLOCK 00
START COLLECTING DATA -0 2

STOP COLLECTING DATA 4 9

ZERO TIME FOR DATA 0.0
STROBE LIGHTS FLASH 00
CAMERA L E D GOES OFF 00 *
PIN RELEASES (ROLLOVER CART) -0 429 *t
CYLINDERS START (ROLLOVER CART) 0 117

*LLocate frame where event LED stripe ends Put projector into
reverse mode and go backwards 4 frames. This frame is T-zero foar
the data.

**Release time as setup on rollover cart control panel and as setup by
position of rollover cart cycle start switch and release block Cycle
start switch was 20 feet 1n front of release block
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SECTION 3 0

GENERAL TEST AND VEHICLE PARAMETER DATA

The ¢

Q
Parameter 0

llowing data sheets describe the General Test and Vehicle
ata

:



————

TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER Volvo MAKE/MODEL  Volvo 240

BODY STYLE: 4-door sedan VIN. YV1ARB242M1453692

MODEL YEAR 1991 COLOR  White

ENGINE DATA- TYPE  Inline CYLINDERS 4 DISPLACEMENT  141CI
TRANSMISSION DATA _5 SPEED, _X MANUAL, __ AUTOMATIC, __ FWD, _X RWD, __ 4WD
DATE VEHICLE RECEIVED 09/13/91 ODOMETER READING- 58 0

DEALER'S NAME AND ADODRESS Segna Motors, Ing.
2265 W Dublin-Granville
Columbus, QOH 43085

ACCESSQORIES

POWER STEERING Yes AUTOMATIC TRANSMISSION No
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
POWER WINDOWS Yes TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING Yes
RADIO Yes ANTI-SKID BRAKE Yes
CLOCK Yes REAR WINDOW DEFROSTER Yes
QOTHER None

REMARES

1 IS THE VEHICLE STOCK THROUGHOUT? Yes

2 DOES VEHICLE SHOW EVIDENCE OF PRIQR ACCIDENT HISTORY? No

3 DOES VEHICLE SHOW ANY SIGNIFICANT CORRQSION? No

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

CERTIFICATION DATA FROM VEHICLE'S LABEL

VEHICLE MANUFACTURED BY. Vnlvn
DATE OF MANUFACTURE: 04/9 /N YV1AABZ42M1453692
GVWR. 4030 LBS

GAWR: TFRONT- 1885 LBS " LBS




TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR , LINE, SIZE) Michelin MXL 185/7C0Rl4

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD FRONT 35 PSI
REAR 35 P51

SPARE TIRE (MFR , LINE, SIZE) Firestone Radial Special Spare 155/R15

TYPE OF SEATS FRONT Bucket
REAR Bench

TYPE OF FRONT SEAT BACKS Manually Adjustable
MAXIMUM WIDTH 67 5 INCHES

WHEELBASE 104.0 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA-

The label was located on the passenger door.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE. 185/70R1l4

RECOMMENDED COLD TIRE PRESSURE:- FRONT. 36 PSI; REAR: 36 PSI
DESIGNATED SEATING CAPACITY- _2 FRONT _3 REAR _5 TOTAL

VEHICLE CAPACITY WEIGHT- 945 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 26 9; RF 27.2; LR 25 8; RR 25 9
FULLY LOADED ATTITUDE: LF 26 6; RF 26.6; LR 24.3; RR 24 3
PRE-TEST ATTITUDE: LF 26.6; RF 27 ¢; LR 25 1, RR 24 9

POST-TEST ATTITUDE: LF 27 7; RF 25 7; LR 24 0; RR 22 7
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TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH WAXIMUM FLUIDS)

RIGHT FRONT 810 LBS RIGHT REAR 640 LBS
LEFT FRONT 730 LBS LEFT REAR 670 LBS
TOTAL FRONT WEIGHT 1540 LBS (54 0% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1310 LBS (46 0% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2850 LBS

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW

RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (2850 LBS)

VCW = VEHICLE CAPACITY WEIGHT (945 LBS)

DSC = DESIGNATED SEATING CAPACITY (5)

RCLW*

VCW - 150 (DSC) = 945 - 150(5) = 195

(1}

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

TARGET TEST WEIGHT 2850 + 195 + 167

TARGET TEST WEIGHT 3212 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 210 LBS. OF CARGQ WEIGHT

RIGHT FRONT 785 LBS. RIGHT REAR 778 LBS.
LEFT FRONT 866 LBS LEFT REAR 798 LBS.
TOTAL FRONT WEIGHT 1651 LBS (51.2% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1576 LBS (48 8% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3227 LBS (0.5% OVER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 50 LBS. behind driver's seat
COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: NA
CG = 50.8 INCHES REARWARD OF FRONT WHEEL CENTERLINE
*Cargo weight for multi-purpose passenger vehicles, trucks, and huses 1s the

vehicle's rated cargo and luggage weight from the vehicle's label or 300
pounds, whichever 18 less

3-4




TEST CONDITIONS

DRIVER DUMMY 70° F, PASSENGER DUMMY NA F

VEHICLE AND ROLL CART DATA

TEST NUMBER:- 911007 TEST DATE 10/07/91
TEST TEMPERATURES
IMPACT AREA 59° F, OCCUPANT COMPARTMENT 70° F

ACTUAL INTENDED
VEHICLE TEST WEIGHT (LBS ) 3227 3212
VEHICLE ORIENTATION (DEG ) ROLL* 30 30
. IMPACT SIDE Left Left
ROLL CART WEIGHT (LBS.). 3347 3347
ROLL CART CRABBED ANGLE (DEG )** 0 0
T ROLL CART VELOCITY (MPH)#xx. 30.0 30 0
VEHICLE MEASUREMENTS
y MAX LENGCTH 189 9 WHEELBASE:- 67 5§
MAX WIDTH 67 5 TOP WIDTH NA

C G REARWARD OF FRONT WHEEL CENTERLINE- 50.8
C G HEIGHT ABOVE GROUND LEVEL. 22.3

VEHICLE TEST CONDITIONS

LEFT FRONT: DOOR - unlocked WINDOW - Up

LEFT REAR DOOR - unlocked WINDOW - Up

RIGHT FRONT DOOR - unlocked WINDOW - Up

RIGHT REAR DOOR - unlocked WINDOW - Up

EMERGENCY BRAKE Qff TRANSMISSION Neutral
HEADRESTS: DRIVER - fixed PASSENGER - NA

TIRE PRESSURE FRONT - 35 PSI, REAR - 35 PSI

DUMMY INFORMATION

TYPE Part 572E
POSITION: Driver
SERIAL NO.: 907
INSTRUMENTATION:
HEAD ACCELS.. 3
NECK LOAD CELLS- 6
CHEST ACCELS - 3
CHEST DISPLACMENT
POTENTIOMETER- 1
PELVIS ACCELS.: 3
RIB DISPLACEMENT
POTENTIOMETER:
RESTRAINT SYSTEM: Three-point unibelt

and driver's airbag

ALL DISTANCE MEASUREMENTS ARE IN INCHES
*AS MEASURED ON THE ROLL CART WITH CYLINDER IN REST POSITION

**AS MEASURED FROM ROLL CART'S CENTERLINE TOQ DIRECTION OF TRAVEL

(POSITIVE IS5 CLOCKWISE)
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TEST NMUMBER 211007

POSITIVE NEGATIVE
DIRECTION DIRECTIGN
No LOCATION X3 Y I# MAY G MSEC  MAX G MSE"
1 CENTER OF GRAVITY 1064 8 0 0 16 A
ACCELERATION (g)
LONGITUDINAL 2 5 2028 7 45 952 3
LATERAL i1 2 1778 7 33 831 72
VERTICAL 3.5 122 0y 19 2 950 Oy
RESULTANT 19 5 950.7Y
2 CENTER OF GRAVITY 83 8 0.0 20 i
ROLL (X-AXIS) 130 4 2636 ¢ 503 5 %20 7
PITCH (Y-AXIS) 70 7 2026 0 149 9 1700 o
YAW (Z-AXIS) 118 4 954.7 81 5 1727 3
3 LEFT FRONT SUSPENSION 20.8 160 Q0 33.1
DISPLACEMENT (in)
VERTICAL 2.2 2111 3 0 2 183y =
4 RIGHT FRONT SUSPENSION 20 5 -155 9 33 3
DISPLACEMENT (in}
VERTICAL 4 2 1732 © 01 Be? =
5 LEFT REAR SUSPENSION 47 0 151 27 9
DISPLACEMENT (in)
VERTICAL 4 4 2032 7 O 3 2214 7
& RIGHT REAR SUSPENSION 47 0 -146 2 28.0
DISPLACEMENT (1in)
VERTICAL 5.4 1012.7 0 2 1882 °

ALL MEASUREMENTS OF INSTRUMENTATION LOCATIONS ARE IN INCHES

%

REFERENCE. X: + FORWARD FROM VEHICLE’'S REAR BUMPER

Y: + LEFTWARD FROM VEHICLE'S CENTERLINE
Z + UPWARD FROM GROUND LEVEL
ROLL: + TO RIGHT
PITCH + NOSE DOWNWARD
YAW: + COUNTERCLOCKWISE
DISPLACEMENT: + UPWARD

Y See TEST ANOMAL IES
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STADIA POLE LOCATIONS

POLE NO. X DISTANCE* Y DISTANCE*
1 35 0 8 0
2 43 0 8 0
3 51 0 8 0
4 59 0 8
5 67 0 8
6 75 0
? 83.

8 91
9 99
10 107
i1 35 -10
12 43
13 51

14 59

-10
-10
-10
15 67. -10
-10

-10

16 75.
17 83.
18 91. -10
19 99. -10,
20 107 -10
21 59. -20
22 67 -20.
23 75
24 83.
25 91.

28 99

-20
-20
-20
- 20

o o O 0 0O o 0O O O 0O < 0 o oo 0O o o o o o O
o o o o O O o o O o O o o oo < o oo 9O O o <o O o O

27 107 -20

*REFERENCE- +X- FORWARD FROM RELEASE BLOCK
+Y. LEFTWARD FROM CENTER RELEASE BLOCK
ALL MEASUREMENTS ARE IN FEET




HIGH-SPEED CAMERAS LOCATION

OFFBOARD
CAMERA
NO X* y* i*
2 95 0 135 4 2 7
3 240 6 124 3 2 7
4 209 0 00 316
5 67 0 =72 2 2 8

*Reference.
+X: Forward from release block
+Y Leftward from the centerline of the release block

+Z Upward from the ground level

ONBQARD
CAMERA
NO L Yx# Zhk
? 16 -1 4 1.4
8 35 -1 3 33

**Raference.
+X. Forward from the C G of vehicle
+Y: Leftward from centerline of vehicle

+Z: Upward from the ground level

ALL MEASUREMENTS ARE IN FEET
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SECTION 4 0O

OCCUPANT INFORMATION




POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS

DRIVER #907 PASSENGER #NA
HEAD Roof
CHEST Door panel
ABDOMEN None _—
LEFT KNEE Dash panel
RIGHT KNEE Dash panel
DOOR OPENING-

LEFT RIGHT
FRONT With difficulty Opened during roll
REAR With difficulty Opened during roll
SEAT MOVEMENT
SEAT BACK FAILURE SEAT SHIFT

FRONT No No
REAR No No

GLAZING DAMAGE:

The windshield, the left front and rear, right front

and rear docr windows, and the reagr window cracked

during the ->_ over

OTHER NOTABLE IMPACT EFFE -

The re: - ~rs and rear window molding became

detach~ "e rollover The right rear tire

wag flat - "te airbag did not deploy.




DUMMY KINEMATIC SUMMARY

The vehicle struck the ground a3t the junction of the roof and the
driver's side A, B, and C pillars The dummy's knees then rose and struck
the dash panel as the dummy's right hand and arm rose and struck the roof
Simultaneously, the roof collapsed onto the dummy's head The wvehicle then
raolled fully onto 1ts top collapsing the passenger side of the ront 3nd
causing both passenger's side doors to fly open The wvehicle next rolled
onto 1ts passenger's side as the roll cart came to a stop The vehicle then
bounced onto the driver's side wheels as the hood opened The vehicle next

bounced onto the roof again, crushing the open hood 1nto the enrgine

compartment The dummy's head, right arm, and right hand struck the roof a
second time The vehicle rolled approximately 540° total The dummy was
restraitned with a 3-point unibelt The dummy's head 1njury criteria, HIC,

was 207 and i1ts chest resultant acceleration with three milliseconds minimun

duration was 21 4 g




DUMMY TEMPERATURE CONTROL AND POSITIONING

The vehicle and dummy were left 11nside the temperature controlled
building eight hours prior to the time +the dummy was loaded 1i1nto the
vehicle After the vehicle had been positioned on the rollover device 1t
was towed outside for launch The temperature was controlled to the last

minute before launching of the vehicle

One Part G572E dummy was 1nstrumented for this test The dummy
instrumentation consisted of triaxital accelerometers 1n the head, chest, 3ng
pelvis, a displacement potentiometer 1n the chest, and six (6) load cells 1in
the neck. Prior to seating the dummy, the driver's seat was posttioned 1in
the mid-adjustment notch of the seat track The seat back angle was
adjusted to 23° The dummy was posttioned in the seat using NHTSA's Notice
#60 seating procedure The H-point location of the seat was obtained by
using the SAE JZll OCT88 H-point machine as speclfied 1mn the Notice #60

The driver dummy was restrained with a three-point unibelt




DUMMY DATA SUMMARY

TEST NUMBER 911007

DRIVER DUMMY

SN 907
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX MSEC MAX MSEC
HEAD ACCELERATION (g)
LONGITUD INAL 15.0 <952 0 21 7 826 7
LATERAL 14 5 B42 7 73 4 827 3
VERTICAL 4 834 C 34 5 838 0
RESULTANT 81 5 B27 3
HIC 208 FROM B24 7 TOQ B832. 0
NECK FORCES (lbs)
LONGITUDINAL 105 8 912 ¢ 106 4 830 7
LATERAL 154 108 0O 400. 6 854 ©
VERTICAL &3 7 1848 ¢ 1354 3 2850, 7
NECK MOMENT {(1in—1lbs)
ABOUT LONG a8 2 2088 7 150 O B854 ¢
ABOUT LATERAL 15 2 11058 3 44 3 864 O
ABOUT VERTICAL 13 8 854.0 10.4 Q&2 €
CHEST ACCELERATION (g)
LONGITUDINAL 4 6 1788 0 7 & B30 7
LATERAL 7 8 1754 0O 7 4 835 3
VERTICAL 5 1 2058 0O 22 4 844 ©
RESUL.TANT 23 2 844 ¢
3 MSEC 21 4
CHEST DISPLACEMENT (ain}
LONGITUDINAL o 2 1790 7 0.2 1871. 3
PELVIS ACCELERATION (g)
LONGITUD INAL 4.0 1775 3 6 0 898 0
LATERAL 62 7 1714 7 Y 29 2 2005.3 Y
VERTICAL 4 4 2064 O 16 & 847.3
RESULTANT 62 7 1714 7
POSITIVE DIRECTION NEGATIV IRECTION
LONGITUDINAL: FORWARD LONGITUD INAL REARWARD
LATERAL LEFTWARD LLATERAL RIGHTWARD
VERTICAL: UPWARD VERTICAL. - DOWNaARD
DISPLACEMENT: OUTWARD DISPILLACEMENT INWARD

See AFPPENDIX D for neck load cell polarities.

Y S e TEST ANOMALIES
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DUMMY IN-VEHICLE

POSITION RECORDING SHEET

MFR /MAKE/MODEL: Volvo/240
SEAT TYPE Bench ADJUSTER TYPE- X Manual
X Bucket Power
Split bench Non-adjustable
TECHNICIANS:
BUCKET SEAT BACK TYPE Non-adjustable 1 B Miller
X Adjustable reclining 2. _S, Ericksen
POSITIONING DATE 10/07/91 3.
AMBIENT TEMP 59° F TIME: 1520 4.
DRIVER DUMHY* #_9067 TYPE. _HIII PASSENGER DUHHY* #__NA TYPE
Head__19.7
Target 4°
Knee__ 21 8
Joint __100°
Approx "H"__10.2
Point__117°
Pelvis _ 25°
Seatback  23°
MIDPOQINT
A = 53.1 ‘ A -
B NA o
c= _12.2 “ 8
D = NA
DOOR GLASS 00OR GLASS
HEIGHT = _8.4 HEIGHT =

LATERAL BAR

ADJUSTABLE

POINTER
LEFT
FRONT DRIVER
DOOR DUMMY

RIGHT
PASSENGER FRONT
DUMMY DOOR

*Dummy measurements are referenced to top

are referenced to vertical.
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DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
NA

HH 17 8

HW 22 4

cD 20 5

Cs 12 2

KDL 4 4

KDR 45

FL 17°

FR 15°

=
3
m
fad
(¥~

TDR 35

TL 44°

TR 47°

DRIVER PASSENGER

HR 6.8

HS 7.0

AD 4.0

HD 6.4

RHZ 3.3

ALL DISTANCE MEASUREMENT -- v NCHES,

=

V




SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE
—_\qu—.—.

'D' RING

BELT LOAD CELL

SHOULDER BELT PORTION

B

A
l B LAP BELT PORTION
MATE BLADE

[ ——— .12 INCH THICK ALUMINLM
PLATE

7l

BUCKLE ASSEMBLY

Crrs s

RETRACTOR

o

REEL
INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN —/

DRIVER
DUMMY
A - TOP SURFACE OF ALUM. PLATE TO BELT UPPER
EDGE (IN) 11.7
B - TOP SURFACE OF ALUM. PLATE TO BELT LOWER
EDGE (IN) 8 9
C - DUMMY CENTERLINE TO QUTER EDGE OF BELT
AT CHEST FLESH TQP (IN) 50
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP (IN) 30
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APPENDIX A

PHOTOGRAPHS
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Figure A-1 PRE-TEST FRONT VIEW
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Figure A-2 PRE-TEST LEFT SIDE VIEW




Figure A-3 PRE TEST REAR VIEW

Figqure A-4 PRE-TEST RIGHT SIDE VIEW




Figure a-g PRE-TEST DRIVER DUMMY - VIEW 1

Figqure a-¢ PRE-TEST DRIVER DUMMY - yrigpw 2




Figure A-7 PRE-TEST DRIVER DUMMY - VIEW 3
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Fiqure A-8 PRE-TEST DRIVER DUMMY - VIEW 4




Figure A-9 PRE-TEST LEFT FRONT SUSPENSION STRING POTENTIOMETER - VIEW 1

Figure A 10 PRE-TEST LEFT F NTTON STRING POTENTIOMETER - VIEW 2




Figure A-11 PRE-TEST RIGHT FRONT SUSPENSION STRING POTENTIOMETER - VIEW




Figure A-13 PRE-TEST RIGHT FRONT SUSPENSION STRING POTENTIOMETER - VIEW 3

Figure A-14 PRE-TEST LEFT REAR SUSPENSTON STRING POTENTIOMETER - VIEW 1




Figure A 15 PRE-TEST LEFT REAR SUSPENSION STRING POTENTIOMETER - VIEW 2

Figqure A-16 PRE-TEST RIGHT ~NSION STRING POTENTIOMETER - VIEW 1



Figure A-17 PRE-TEST RIGHT REAR SUSPENSION STRING POTENTIOMETER - VIEW 2

Fiqure A-18. PRE-TEST VEHICLE INSTRUMENTATION AND BALLAST LOCATION - VIEW 1




Figure A-19 PRE-TEST VEHICLE INSTRUMENTATION AND BALLAST LOCATION - VIEW 2

A-20 PRE-TEST VEHICLE INSTRUMENTATION AND BALLAST LOCATION - VIEW 3




Figure A-21 PRE-TEST INSTRUMENTATION AND BALLAST LOCATION - VIEW 4

Fiqure A-22 PRE-TEST VEHICLE INSTRUMENTATION AND BALLAST LOCATION - VIFW 5




Figure A-123 PRE-TEST GYROSCOPE PLACEMENT - VIEW 1

Figure A-124 PRE-TEST GYROSCOPE PLACEMENT - VIEW 2
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Fiqure A-25 PRE-TEST VEHICLE ENGINE COMPARTMENT VIEW
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Figquer A " TFST FRONT VIEW




Figure A-27

POST TEST LCFT SIDE VIEW
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Figure A
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28 POST-TEST REAR VIEW




Figure A-29 POST-TEST RIGHT SIDE VIEW

Figqure A-30 POST TEST DUMMY AND VEHICLE - VIEW 1
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Figqure A-31, POST-TEST DUMMY aNp VEHICLE -

VIEW 2

Figure aA-37 POST-TEgT DUMMY CONTACT -

VIEW 1




Figure A-33 POST-TEST DUMMY CONTACT - VIEW 2

Figure A-34 POST-TEST DUMMY CONTACT - VIEW 3




Figure A-35 POST-TEST VEHICLE DAMAGE CLOSE-UP
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Figqure A-36 POST TEST REAR WINDOW MOLDING RESTING POSITION




APPENDIX B

DATA PLOTS
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TRANSFORTATION Ft EAFCH CENTER OF OHIO

NECH FLs 10N TEST

HYEF1h III 25-Ser~91
& AXIS NECh TRANSDUCER
SRl PO07CANF 1 S72E SN?07 NFCKR FLEXION Cal 04
I } } |
| TEST FARAMETER | SPFECITICATION | TEST RESULTS J
] | | }
ITEMFERATURE I 4% - 72 LEG, F } 70.00 DEG, F |
! ] } i
IRELATIVE HUMIDITY { 10% - 70% | 54,00 % |
] ] | }
FIMPACT VELOCITY | 22.,6-23.4 FT/8EC | 23,30 FT/8EC !
i I 10 MS ! 22,50 ~ 272,50 G | 24,00 G |
] FENDULUM @ s o e s e rm i o m s s e e —
i I 20 MS | 17.60 - 22,60 G | 19.72 6 {
b O RBECELERATION  mmm oo o o oo e e e e e
| I 30 MS | 12.5%0 - 18.5%0 6 | 15.65 6 ]
| ! | {
IMAX PFENDULUM G ABOVE 30 MT | 29 G MaX { 15,62 G |
IDECELERATION~TIME CURVE | } !
IDECAY TIME TO 5 6 } 34 - 42 MS | 37.75 MS i
I I PLANE I MAX ! 44 - 78 DEG., i 6% .76 DEG, J
L e i e e o o o e  k a t e e
| ROTATION I TIME f 57 - 44 MS | 56¢.25 MS ]
| MOMENT ARQUT I MaX | &% — 80 FT.LES I 70.21 FT.LES !
] QCCIPITAL s o e i e e o e e e e
| CONDYLE I TIME ! 47 - 5958 Mg ! o91.,25% MS |
IRDTATIDN ANGLE~TIME CURUE ! ] !
INECAY TIME TO ZERD ] 113 - 128 M8 ! 113.26 MS t
IFOSITIVE MOMENT~TIME CURVE | ] |
INECAY TIME 70 ZEROD ! 7 - 107 MS ! 9,00 MS }

TESY MEETS SFPECT CﬂTIDN

TECHNICIAN Pl __'_‘:Mzé‘{.__n_
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ACCELEROMETERS:

210N~ CONVENTION

+X: FORWARD

+Y: LEFTWARD

+Z: UPWARD

POTENTIOMETERS:

+CHEST DISPLACEMENT OUTWARD

+SEAT BELT DISPLACEMENT. OUTWARD

+SEAT BELT EXTENSION ENLONGATION

+VEHICLE SUSPENSION

DISPLACEMENT: UPWARD

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION
+BARRIER FORCE: TENSION

NECK LOAD CELLS:

+X FORCE:
+Y FORCE:
+7 FORCE:

+X MOMENT:
+Y MOMENT:
+Z MOMENT:

GYROSCOPES:
+X ROLL:
+Y PITCH-
+Z YAW:

HERD FORWARD

HEAD RIGHTWARD

HEAD UPWARD (TENSION ON NECK)
RIGHT EAR TO RIGHT SHOULDER
HEAD ROTATING FORWARD

HEAD ROTATING LEFTWARD

TO RIGHT
FRONT DOWN
COUNTERCLOCKWISE




APPENDIX C

DUMMY CERTIFICATION DATA




PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 907




TRANSPDORTATION RESEARCH CENTER OF OHIO
HMYBRID II1 EXTERNAL DIMENSIONS

907 HUMANODID 24-SEP-F1
5RL 907CA4ED1 572E SNF0O7 EXT DIMENSION CALOC4
v TEST PARAMETER  (DIMEN ): SPECIFICATION | TEST RESULTS!
iTewPERATURE 1 1esopEe F:
{RELATIVE HUMIDITY S ;. sao0u i
{LOCATION FOR CHEST CIRCUMFERENCE (AA)! 16 9-17 L IN | 17 0 IN ¢
ILOCATION FOR WAIST CIRCUMFERENCE (BB): 8 9-9 1 IN { 9 O IN i
ICHEST CIRCUMFERENCE () { 382-0%.4 IN { 387 IN &
: AIST CIRCUMFERENCE ) ) (Z)_?__;; ?-34. 1 IN__E —;; & I;_—w7
ICHEST DEPTH T @t 84-90IN | 86IN
{H-POINT HEIGHT )t 88-3sIN ¢ 35N ¢
IH-POINT FROM SEATBACK ) 1 53-5SIN {55 IN !
ISKULL CAP TO BACKLINE (M) { 16-181IN ! 17 IN ¢
ITOTAL SITTING HEIGHT (A | 34.6-85 0 IN { 347 IN 1
ITHIGH CLEARANCE () i 55-& 1IN i &0 IN i
IBUTTOCK KNEE LENGTH w0t e2e2aEIN ¢ 236 IN !
{BUTTOCK POPLITEAL LENGTH N i 178188 IN t 185 IN
IPOPLITEAL HEIGHT Wyt 16 9-17 9 IN | 178 IN
IKNEE PIVOT HEIGHT (M) § 19 1-19 7 IN {19 4 IN ¢
{FOOT LENGTH Tt 99-105 IN ¢ 101 IN ¢
{FOOT BREADTH W) i Be-42IN | 38IN 1
ISHOULDER FIVOT FROM BACKLINE  (E) { 3.3-37 IN i 37 IN 1
{SHOULDER BREADTH W 672N 167 IN
{SMOULDER PIVOT HEIGHT  (B) | 199-20 5 IN 1 202 IN ¢
{ELBOW REST HEIGHT (& 1 7583 IN 1 79 IN i
|SHOULDER-ELBOW LENGTH (D) { 13 0-13 6 IN | 13 4 IN 1
{BACK OF ELBOW TO WRIST PIVOT  (0) | 11 4=12 0 IN 1 115 IN i

-_ L v iy S e S TH S TR TR i TP o YR Yoy e e e e s M e s S S LD S S ——— T ey e ) $4o PR o o e RS N G ST U Y e e et MMM i e st

TEST MEETS SPECIFICATIONS
TECHNICIAN Qé /L/Mé




TRANSFORTATION RESFARCH CENTER OF OHIC

HEAD DROQE: TERY

HYERLIIL T 24-8er~91
SRL 070401 G72E ENTOT HEAL HFOF Chll N4
! ! | !
! TEST PARAMETER | SPECIFICATION b TEST RESULTSE !
! | | i
| TEMFERATURE I 66 - 78 DEG. F ] 649,00 DEG, F |
! | ! |
IRELATIVE HUMIDITY ! 104 - 704 I 54,00 X |
! f ! |
IFEAK RESULTANT ACCELERATIONI 225 - 275 G I 230.98 G |
| f ! |
IFEAN LATERAL ACCELERATION | 15 G MAX ! 3.82 G !
| ! ! {
1TSS ACCELERATION CURVE ! ! |
TUNIMQDAL® ! YES ! YES I

O e s A e M e e R WL e e T MM e mm e M b e e v WA i s i M e e e W e e e e M b me e R b M e e mm Wk e e g U e = mm 4 8 v e mm M S & mm e

TEST MEETS SFECIEICATIONS

recmrcmm%%ﬁ%& _____
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TRANSFORTATION RESEARCH CENTER OF 0OHIQ

NECKh EXTENSION TEST

HYBRIL I1I 25-Ser-51
& AXIS NECN TRANSRUCER

SHRL SO7CANEL S72E SNS07 NECKA EXT, CALO4

: | [ l
| TEST FARAMETER t SFECIFICATION | TEST RESULTS !
! ! | 1
| TEMFPERATURE | 69 - 72 DEG., F |  70.00 DEG., F !
| | | n
IRELATIVE HUMIDITY | 10% - 70% | 54,00 % |
| | l |
| IMFACT VELOCITY I 19,50-20,30 FT/SECI  19.83 FT/SEC

[ | 10 MS | 17,20 - 21,20 6 | 17.98 G

| PENDULUN  mmmm e oo m e e e e
! | 20 MS | 14,00 - 19,00 6 | 15.77 G !
| DECELERATION —m === e = s s o o e e et e e
| | 30 M5 | 11.00 ~ 16,00 6 | 14,035 6 4
! ! | n
IMAX FENDULUM G ABQUE 30 MS | 22 G MAX I 14,02 6 !
IVECELERATION-TIME CURVE I | |
IRECAY TIME TO S G ! I8 - 46 MS I 40.43 MS

| D FLANE | MAX | 81 - 106 DEG. | 94,34 DEG. 1
' ____________________________________________________
|  ROTATION | TIME | 72 ~ 82 MS I 78,25 MS

| MOMENT AROUT | MIN  i-59.0/-39.0 FT.LES | -43.47 FT.LES |
| OCCIFITAL e s s oo o ot i o o et e
| CONDYLE | TIME | 65 ~ 79 MS I 72,13 MS !
IROTATION ANGLE-TIME CURVE | n |
IDECAY TIME TO ZERO ! 147 - 174 M5 | 140,25 MS

INEGATIVE MOMENT-TIME CURVE | n z
JIECAY TIME TO ZERO | 120 ~ 148 MS | 140,13 MS !

B R M s e o o ki VR M MR MR T M e e o A Sk i B MR MR M Ma G mm e e e W W W M T ey e e ML L WG e e e i el A e WS e e e s M mP L e e am

FEST MEETS SPECIFICATIONS

TECHNICIAN. » e
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TRANSIORTATION RESEAFCH tEMTER OF QHID

THORAL IMPACT TEST

HYRFID TT1 2A-3er-G1
SRl P07C4THL ST2F 3IN9OT HLILTHORAK CALDY
! ] ! !
! | HI1GH SFEED TEST ! !
] | mmmm e e ] !
] TEST FARAMETER ! SFECIFICATION ] TEST RESULTS
} ) { 1
I TEMFERATURE ] 69 - 72 LDEG., F | 49.00 DEG, F
| ! | |
IRELATIVE HUMIDITY { 10% - 70% } 959.00 X }
I | ! {
FFENDULUM VELOCITY I 21.6-22.4 FT/SEC | 22,07 FT/8SEC
] ] ] {
IMAXIMUM DEFLECTION ! 2,50 - 2,848 IN ] 2.31 IN ]
| | } !
IMAXIMUM RESISTIVE FORCE | 1140 - 1325 LES ! 1303.%9 LERS ]
| ! H }
| INTERNAL HYSTERESIS ] 69% - BSZ | 74,3% |

TEST MEETS SFECLEICATIONS
TECHNICIAN._f P __;Wé _____
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TRANEPGRTATION RESEARCH CENTER OF GHIO

PHNEF TMPACT TEST

HrRR1ID1TL 24-Cer-91
RIGHT NNEE
ShL 207C4RKN1 D72E QNRLT RLORNEE 1T1LR CTal o4
! ! ! i
! TEST FARAMETER I SFECIFICATION b TEST RESULTS !
i ! ! ;
I TEMFERATURE I 46 - 78 DEG., F ! 69.00 LEG. F |
} ! { !
IRELATIVE HUMIDITY | 10X - 70X | 54,00 % |
! ! ] ]
|FPRORE VELOCITY ! 6.8 = 7.0 FT/SEC | 4,87 FT/SEC }
IFEAN KNEE IMPACT FORCE {1060 - 1300 LERS | 1214.05 LBS {
! J ! !
FRORE WEIGHT ! 11,0 LRS } !

TEST MEETS SFECIFICATIOQNS

TECHNICIAN. JW& _____




pa aql

L ouUNdg o) Lyt NUtiog3agag wi (HUNAD

NOLL1WYGITHI 33N LHITY [I1 QIHEAH 3-S4G 14Hd

(236H)  3MWIL
9'5  00°8 @0, P09  ea'Ss 89y U E  @d'7

@1 e

01 -

e8°c

20°0® 90 0E-

£ i P LE

Y

po g

Mo

¥ !

a5°c 9 LETQII ‘E1°0- 12h°e- = §3MHA XBW ‘NIW
oh- /291¢ /0@81 4418 = HILTIS

T¥4%R3406 °

JXN3d
L9216
@ W] 8717 3JINAH LBENS LG

@

@Dp°a1C G0°08T DO OST 00°BZT




@d"d

("ON3d 87 11]

3404 WIINON34

NOI1EHGITH 33NN LHIIH II1I mwmm»z 3-¢46 14bd

9's 9B @0 808 0Q'C

08" b 09 °t 89" ¢ Bl w@p w@°T- B0°C-

dEH]  dWiL

1

‘83 m%a&m 00°'0 ©d-OF-

.
1

.
L}

05°¢ 8 GB°RiCH ‘E1°8- €837

= §3INTHA XUK ‘NIW 4¥N3d

oh- /291¢ /0601 4478 = H3ILA L9218

)
OD"QA1C BR"081 mmc m%tngm @21 0606 0O

he 18] @117 33INA"H L@ENS 246
1HeRIL06 ¢ Tk




TRAMSFORTATINON REGEARCH CENTER QF QOHIOD

AMEL IMPACT TEST

HYRFTIU 11X 24-8er-%1
LEFT KNNEE
SRL PO7C4ALN S72E GMO07 L,RMEE 11LER TAL 04
! ] ! !
! TEST FARAMETER |  SFECIFICATION Voo TeET PESIH TG !
! ! ! |
I TEMFERATURE I &6 - 78 DEG. F I 49.00 DREG. F !
! I ! ]
IRELATIVE HUMIDITY ! 104 -~ 70% i 94.00 % !
! ] | !
IFROBE VELOCITY I 4.8 - 7.0 FI/8EC 1 4.85 FT/8EC |
IFEAR KNEE IMFACT FORCE I 1060 - 1300 LEBS | 1216.70 LEBS i
! ! ! !
{PRORE WEIGHT ! 11,0 LES ! ]
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APPENDIX D

MISCELLANEQUS TEST INFORMATION

=1




DUMMY INSTRUMENTATION PLACEMENT

DUMMY MANUFACTURER & S/N: HUMANGID #907

SEATING POSITION: DRIVER

ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 FG97?J FRONT
HEAD ACCELERATION Y ENDEVCO 7264 FF?79J LEFT
HEAD ACCELERATION Z ENDEVCO 7264 FF?73J up
NECK FORCE X DENTON 17186 0106-FX ol
NECK FORCE b4 DENTON 1716 0106-FY * &
NECK FORCE Z DENTON 1716 0106-FZ '
NECK MOMENT X DENTON 1716 0106-MX **
NECK MOMENT Y DENTON 1716 0106-MY * &
NECK MOMENT Z DENTON 1716 0106-MZ ol
CHEST ACCELERATION X ENDEVCO 7264 ¥G28J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 FG43J LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FC43J up
CHEST DISPLACEMENT VERNITECH 81422-A CP56 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 BC20J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 FG33J RIGHT
PELVIS ACCELERATON Z ENDEVCO 7264 FC60J up

**Seeg SIGN CONVENTION sheet for positive sensing orjentation of neck load

channels




VEHICLE INSTRUMENTATION PLACEMENT

ORIENTATION
LOCATION AXIS MFR MODEL 5/N (+ SENSING)
CENTER OF GRAVITY ACCEL X ENDEVCO 7264 BP34J FRONT
CENTER OF GRAVITY ACCEL Y ENDEVCO 7264 CH35H LEFT
CENTER OF GRAVITY ACCEL Z ENDEVCO 7264 CJ60H UP
CENTER OF GRAVITY ROLL X HUMPHREY RG28-0128-1 H-14 RIGHT
CENTER OF GRAVITY PITCH Y HUMPHREY RG28-0128-1 H-16 Up
CENTER OF GRAVITY YAW A HUMPHREY RG28-0128-1 H-21 LEFT
LEFT FRONT SUSPENSION
DISPLACEMENT CELESCO PT-101-40A AQ 2465 QUTWARD
RIGHT FRONT SUSPENSION
DISPLACEMENT CELESCO PT-101-40A A128 OUTWARD
LEFT REAR SUSPENSION
DISPLACEMENT CELESCO PT-101-50A A12899 OUTWARD

RIGHT REAR SUSPENSION
DISPLACEMENT CELESCO PT-101-40A 0586135 OUTWARD




ROLL CART INSTRUMENTATION PLACEMENT

ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
CENTER OF GRAVITY X ENDEVCO 7264 CH46H FRONT
CENTER OF GRAVITY Y ENDEVCO 7264 CJ66H RIGHT
CENTER OF GRAVITY z ENDEVCO 7264 CMO7H up
LEFT CYLINDER DISPLACEMENT CELESCO PT-101-60A A23305 up

RIGHT CYLINDER DISPLACEMENT CELESCO PT-101-60A A23306 UP




PRE-TEST

Filled Out By:__B Dotson Date 09/20/91
Checked By- Date
VEHICLE DATA

Vehicle Make and Model (written out):_ Volvo 240
NHTSA ID Code (7 characters) 91T323 /Model Year (2 digits): 91
Vehicle Make (2 characters): 20

11 - American 02 - Ford 64 = Nissan

12 = Audi 40 = GMC 48 = Odyssey

53 = Battronics 23 = Honda 06 = Oldsmobile

27 = BMW 34 = Hyundai 14 = Peugeot

04 = Buick 41 = IH 05 = Plymouth

10 = Cadillac 42 = Isuzu 03 = Pontiac

35 = Champion 44 = Jeep 17 = Renault

36 = Checker 54 = Jet 30 = Saab

01 = Chevrolet 22 = Lectra 26 = Subaru

37 = Chinook 59 = Lectric 33 = Suzukli

21 = Chrysler 13 = Lincoln 16 = Toyota

29 = Conuta 18 = Mazda 31 = Triumph

15 = Datsun 28 = Mercedes 56 = UM

38 = Delorean 09 = Mercury 08 = Volkswagen

0?7 = Dodge 25 = MG 20 = Volvo

58 = Eva 62 = Mitsubishi 60 = Winnebago

19 = Fiat 32 = NHTSA 24 = Yugo

99 = Other:
Vehicle Model (2 characters = see Appendix B)
Body Style (2 characters): 45

2C = 2 Door Coupe SW = Stationwagon

28 = 2 Door Sedan PUU = Pickup Truck

3H = 3 Door Hatchbhack TR = Truck

48 = 4 Door Sedan VN = Van

S5H = 5 Door Hatchback BU = Bus

NH = N+har MDP = Mul+tinurnnes

OH Other ME Multipurpose

UT = Utility

VIN (20 characters):_ YVIAA8242M1453692
Odometer Reading: 72 Thousands of Miles:
Overall Length: 189.3 (1n) ¥ 25.4 = 4808 (mm)
Wheelbase: 104.2 (Ln) x 25.4 = 2647 (mm)
Front Track: 56.5 {(in) ¥ 25.4 = 1435 {mm)
Rear Track: 53.4 {in) x 25.4 = 1356 (nm)
Roof Height: 57.4 (1n) x 25 4 = 1458 (nm)




PRE-TEST
IPMD VEHICLE DATA SHEET

GV WR.: 4030 (lbs) x 4.45 = 17935
FRONT G.A W R - 1885 (ibs) x 4.45 =: 8388
REAR G A W.R - 2180 (lbs) x 4.45 = 9701

(N)
(N)
(N)

The following tire loadings are measured with the vehicle at Curb Weirght.

Weight on RF Tire: 789 (lbs) x 4.45 = 3511
Weight on LF Tire- 855 (lbs) x 4 45 =: 3805
Weight on LR Tire: BO7? (lbs) x 4.45 =: 3591
Weight on RR Tire: 787 (lbs) x 4.45 =: 3502
Vehicle Test Weirght:_3238 (lbs) x 4.45 =: 14409
Lateral and Longitudinal Center of Gravity Location
From Front Axle- 51 30 (1n) x 25.4 = 1303
From Center Line:_ -0.75 (1n) x 25.4 = -19
Engine Displacement: 141 (cu 1n) x 0.0164 =: 2.3

Engine Type (2 characters)-_ L4

L3 F4 L4

V4 F6 Lb6

Vé vs RT = Rotary

L5 OT = Other:
Engine Location (1 character)- __F __

F = Front M = Miad R = Rear
Engine Orientation (1 character) _ L

L = Longitudinal T = Transverse
Transmigssion Type- (1 character? M

M = Manual A - Automatic
Drive Axle (1 character) _ R_

F = Front R = Rear 4 Four Wheel Drive

Vehicle Comments (30 characters, tested at curb & driver pre-rollover

(N)
(N)
(N)
(N)
(N)

(mm)
(mm)

(L)




PRE-TEST
IPMD VEHICLE DATA SHEET

FRONT SUSPENSION

Suspension Number (4 digits):

Front/Rear Flag (1 character): P
Axle Type (1 character):__1I

I = Independent S = Solid

Suspension Type (1 character):_ §
A = Unequal A Arm T = Sem1-Trailing Arm
L = Leaf W = Twist
M = Multiple Link 4 = 4 Link
Q = Torque Ars 3 = 3 Link
S = 5Strut I = Twin I Beam
0 = Qther:
Spring Type (2 characters): Cco
CO = Corl TB = Torsion Bar
LL = Longitudinal Leaf TL = Transverse Leaf
OT = Other:
Brake Type (2 characters): DI
DI = Disk LT = Leading-Trailer Shoe
NS = Duo-Servo Shoe
OT = Other:

Suspension Modified (1 character):_ N
N = No Y = Yes

Suspension Modification

R = Raised L = Lowered
S = Sti1ffened W = Widened
0 = Qther 1 =

2 =




Tire

Tire

Tire

Tire

Axle

Tire

PRE-TEST
IPMD VEHICLE DATA SHEET

FRONT SUSPENSION

Manufacturer (10 characters):-_ _Michelyin

Size Code (10 characters):___ 185/?0R14

Construction (2 characters):__SB

BB = Bras Belted GP = Glass Belted Radiral

BP = Bias Ply SB = Steel Belted Radial

0T = Other-

Rim width: 5.0 (1n) X 25.4 = 127 (nm)
Height: 11.5 (1n) X 25.4 = 292 (nm)
Pressure: 36.0 (psi) X 6.897 =: 248 (kpa)




IPMD VEHICLE DATA SHEET

REAR SUSPENSION

Suspension Number (4 digits):

Front/Rear Flag (1 character)- R
Axle Type (1 character): S
I = Independent S = Solid
Suspension Type (1 character): T
A = Unequal A Arm T = Sem1-Trailing Arm
L = Leaf W = Twist
M = Multiple Link 4 = 4 Link
Q = Torque Arm 3 = 3 Link
S = Strut I = Twan I Beanm
0 = Other:
Spring Type (2 characters): co
CO = Co1rl TB = Torsion Bar
LL = Longitudinal Leaf TL = Transverse Leaf
OT = Other:
Brake Type (2 characters): DI
DI = Disk LT = Leading-Trailer Shoe
DS = Duo-Servo Shoe
OT = Other:

Suspension Modified (1 character): N
N = No Y = Yes

Suspension Modification

R = Raised L = Lowered
S = St1ffened W = Widened
0 = Other 1 =

y—




IPMD VEHICLE DATA SHEET

REAR SUSPENSION

Tire Manufacturer (10 characters): Michelin
Tire Size Code (10 characters): 185/70R14
Tire Construction (2 characters) - SB

BB Bias Belted GP Glass Belted Radial
BP Bias Ply SB Steel Belted Rad:ial
oT Other:

Rim Width: . (1n) X 25.

Height- : (1n) X 25

Pressure: . (ps1) X 6.




IPMD MEASURED DATA

Distance between ramps (in):__46.00
String Pot Offset from platform center (1n): 13

IPMD Calibration Check (no vehicle):

Applied Schaevitz System
Weight (lbs) Qutput (Deq ) C.G Pivot
0 -0 05 0.00
+100 -5.34 32.73
+200 -10.55 32.79
0 -0 G5 ¢ 00
-100 5 23 32.85
-200 10.40 32.96
0 -0.04 0.00
Average System C.G. Pivot (in)- 32.84
C.G. HEIGHT:
Resultant
Applied Sthaevitz Longirtudinal Individual
Weight (1bs.) Qutput (Deq.) Movement (mv) C.G. Values
0 -0 57 0.000 0.00
+100 -3.88 0.058 22.36
+200 -7.23 0.144 22.35
0 -0 85 0.034 0.00
-100 220 -0.049 22.27
~200 6 05 -0.132 22.31
0 -0 56 -0.015 0.00

Calculated C.G. Heirght {(1n) 22.32




IPMD MEASURED DATA

Pitch Inertia:

Individual
Platform Motion Relative Motion Pitch Calcu.
Run Period (sec) Ampljitude (Deq) Amplitude (In.) (Ft Lb Sec?)

1 3.875 10.37 0.162 1897 2

b 2 3 875 9.71 0.150 1898 0

3 3 870 9.74 0.147 1893 1

Pitch Inertia (ft. lb sec?):_ 189%6.1
Roll Inertia-

Individual
T Platform Motion Relative Motion Roll Calcu.
Run Period (sec) Amplitude (Deq) Amplitude (Im.) (Ft Lb Sec?)

1 2.35%0 8.80 0.102 355.8

2 2.345 8.94 0.104 351 4

3 2.345 8.91 0.103 351.6

Roll Inertia (ft. lb. sec?)- 352.9

Yaw Inertia:

Individual

Platform Motion Relative Motion Yaw Calcu

Run Peri1od (sec) Amplitude (Deq) Amplitude (In.) (Ft_Lb Sec?)
1 2.430 10.97 0.12 1962.6
2 2.440 9 87 0.10 1983.1
3 2.4135 10 03 G.10 1973.0

Yaw Inertia (ft. lb. sec?): 1972.9




POST-TEST

IPMD VEHICLE DATA SHEET

Filled Qut By-__B. Dotson Date:__10/09/91
Checked By: Date:
VEHICLE DATA
Vehicle Make and Model (written out):_ Volvo 240
NHTSA ID Code (7?7 characters):_91T3271 /Model Year (2 digits): 91
Vehicle Make (2 characters) 20
11 - American 02 - Ford 64 = Nissan
12 = Audi 40 = GMC 48 = Odyssey
£3 = Battronics 23 = Honda 06 = Oldsmobile
27 = BMW 34 = Hyunda. 14 = Peugeot
04 = Buick 41 = IH 05 = Plymouth
10 = Cadillac 42 = Isuzu 03 = Pontiac
35 = Champion 44 = Jeep 17 = Renault
36 = Checker 54 = Jet 30 = Saab
01 = Chevrolet 22 = Lectra 26 = Subaru
37 = Chinook 59 = Lectric 33 = Suzuki
21 = Chrysler 13 = Lincoln 16 = Toyota
29 = Comuta 18 = Mazda 31 = Triumph
15 = Datsun 28 = Mercedes 56 = UM
38 = Delorean 09 = Mercury 08 = Volkswagen
07 = Dodge 25 = MG 20 = Volvo
58 = Eva 62 = Mitsubishi 60 = Winnebago
19 = Fiat 32 = NHTSA 24 = Yugo
99 = Other:
Vehicle Model (2 characters = see Appendix B):
Body Style (2 characters): 45
2C = 2 Door Coupe SW = Stationwagon
25 = 2 Door Sedan PU = Pickup Truck
3H = 3 Door Hatchback TR = Truck
45 = 4 Door Sedan VN = Van
5H = 5 Door Hatchback BU = Bus
OH = Other: MP = Multipurpose
UT = Utility
VIN (20 characters):_ YV1AAR242M1453692
Odometer Reading: 75 Thousands of Miles:
Overall Length: 189.3 (1n) x 25.4
Wheelbase: 104.5 (1n) x 25.4
Front Track: 56 5 (Ln) x 25.4
Rear Track: 53.4 (1n) x 25.4
Roof Height: 50.0 (1n) x 25.4




POST-TEST
IPMD VEHICLE DATA SHEET

G V.W.R.: 4030 (1lbs) x 4 45 = 17935 (N)
FRONT G A.W R, 1885 (lbs) x 4.45 = 8388 {(N)
REAR G.A.W.R.: 2180 (lbs) X 4,45 = 9701 (N)

The following tire loadings are measured with the vehicle at Curb Weight

Weight on RF Tire: 899 (lbs) x 4,45 =: 4001 (N)
Weight on LF Tire: 732 (lbs) x 4.45 =: 3257 (N)
Weight on LR Tire: 923 (lbs) x 4.45 =- 4107 {N)
Weight on RR Tire- 634 (lbs) x 4.45 =: 2821 (N)
Vehicle Test Weight:_3188 (lbs) x 4 45 =: 14187 (N)

Lateral and Longitudinal Center of Gravity Location,

From Front Axie: 51 03 {tn) x 25.4 =: 1296 (mm)
From Center Line:_ -1.08 (1n) x 25.4 = 27 (nm)
Engine Displacement: 141 (cu 1n) x 0.0164 =: 2.3 (L)

Engine Type (2 characters)-_ L4

L3 F4 L4

V4 Foé L6

Ve va RT = Rotary

L5 OT = Other:
Engine Location (1 character)._ _F __

F = Front M = Mid R = Rear
Engine Orientation (1 character): L

L = Longitudinal T = Transverse
Transmission Type: (1 character): _ M

M = Manual A = Automatic
Drive Axle (1 character): _ R

F = Front R = Rear 4 = Four Wheel Drive

Vehicle Comments (30 characters) _Curb & driver Post-rollover




POST-TEST
IPMD VEHICLE DATA SHEET

FRONT SUSPENSION

Suspension Number (4 digits):

Front/Rear Flag (1 character): F

Axle Type (1 character):__1I

I = Independent S = Solid

Suspension Type (1 character):

A = Unequal A Arm T = Sem1-Trailing Arm
L = Leaf W = Twist
M = Multiple Link 4 = 4 Link
Q@ = Torque Arm 3 = 3 Link
S = Strut I = Twin I Beam
Q0 = Other-
Spring Type (2 characters): co
COo = Coil TB = Torsion Bar
LL = Longitudinal Leaf TL = Transverse Leaf
OT = Other:
Brake Type (2 characters): DI
DI = Disk IL.T = Leading-Trailer Shoe
DS = Duo-Servo Shoe
OT = Other:
Suspension Modified (1 character):_ N
N = No Y = Yes

Suspension Modification

R = Raised L = Lowered
S = Stiffened W = Widened
0 = Other 1 =

? =




U —_—

-3

[y

"y
®

Tire

Tire

Tire

Axle

Tire

POST-TEST
IPMD VEHICLE DATA SHEET

FRONT SUSPENSION

Manufacturer (10 characters): Michelin

Size Code (10 characters): 185/70R14

Construction (2 characters):_ SB

BB = Bias Belted GP = Glass Belted Radial

BP = Bias Ply SB = Steel Belted Radial

OT = Other:

Rim width: 5.0 (1n) X 25.4 =: 127 (nm)
Height: 11 5 (1n) X 25.4 =: 292 (mm)
Pressure: 36.0 (ps1) X 6 897 =:__248 (kpa)




IPMD VEHICLE DATA SHEET

REAR SUSPENSION

Suspension Number (4 digits):

Front/Rear Flag (1 character): R
Axle Type (1 character): 5
I = Independent §$ = Solid

-

Suspension Type (1 character):

A = Unequal A Arm T = Semi1-Trailing Arm
L = Leaf W = Twist
M = Multiple Link 4 = 4 Link
Q = Torque Arm 3 = 3 Link
S = Strut I = Twin I Beam
0 = Other:
Spring Type (2 characters): co
CQ = Corl TB = Torsion Bar
LL = Longitudinal Leaf TL = Transverse Leaf
OT = Other:
Brake Type (2 characters): DI
DI = Disk LT = Leading-Trailer Shoe
DS = Duo-Servo Shoe
OT = Other:
Suspension Modified (1 character): N
N = No Y = Yes
Suspension Modification
R = Raised L = Lowered
S = Stiffened W =z Widened
0 = Other 1 =
2 =




Tire

Tire

Tire

Tire

Axle

Tire

IPMD VEHICLE DATA SHEET

REAR SUSPENSION

Manufacturer (10 characters): Michelin

Size Code (10 characters): 185/70R14
Construction (2 characters): SB

BB = Bias Belted GP = Glass Belted Radial

BP = Bias Ply 8B = Steel Belted Radial

OT = Other:

Rim Width: 5.0 (1n} X 25 4 =: 127
Height: 11.7 (1n) X 25.4 =: 297

Pressure: 36.0 (ps1) X 6 897 =:_ 248

(mm)
(mm)

{kpa)




IPMD MEASURED DATA
Distance between ramps (i1n):_ 46.10
String Pot Offset from platform center (in)- 13.00

IPMD Calibration Check (no vehicle):

Applied Schaevitsz Systen
Weirgqht (lbs) Output (Deq.) C G Pivot
0 -0.12 0.00
+100 -5.40 32 81
+200 -10.58 32.91
0 -0.12 0.00
-100 S5.14 32.95%5
-200 10.32 33.00
0 -0.12 0 00
Average System C G. Pivot (1m)- 32.92
C G. HEIGHT:
Resultant
Applied Schaevitz Longitudinal Individual
Weight (1bs ) Qutput (Deq ) Movement_ (mv) C.G. Values
0 0 07 0.000 0.00
+100 -3.04 0.047 20.32
+200 -6.21 0.115 20.45
0 -0.02 0.026 0.00
-100 3.16 -0.028 20.45
-200 6.29 -0.084 20 41
0 -0.09 -0.005 0.00

Calculated C€.G. Height (in): 20.41




Pirteh Inertia:

IPMD MEASURED DATA

Individual

Platform Motion Relative Motion Pitch Calcu

Run Period (sec) Amplitude (Deq) Amplitude (In.) (Ft Lb Sec?)
1 3 715 10 83 0.137 1795 8
2 3 715 10 74 c 138 1794.9
3 3.715 10 76 0 139 1794.6

Pitch 1nertia (ft.

Roll Inertia:

1b. sec?):__1795.1

Individual

Platform Motion Relative Motion Roll Calcu.
Run Period (sec) Amplitude (Deq) Amplitude (In.) (Ft Lb Sec?)
1 2.290 8.89 0.093 328 9
2 2.295 8.84 0.094 332.9
3 2.290 9.01 0.096 328 6
Roll Inertia (ft. lb. sec?): 330.1
Yaw Inertia:
Individual
Platform Motion Relative Motion Yaw Calcu.
Run Period (sec) Amplitude (Deq) Amplitude (In.) (Ft Lb Sec?)
1 2.385 10 35 0.09 1880 4
2 2 385 10 14 0.08 1880.7
3 2.390 9.52 0.08 1890.2

Yaw Inertia (£t. 1b

sec?®): 1883.8
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File: V1851AAD.00N

TRC OF OHIO 911007 48.3 kph  ROL

91 VOLVO 240 ROLLOVER CART
Vehicle number: 1

Occupant location, type: 01  HYBRID

Sensor Attachment: HEAD CG AX1s: XL

Status. AS MEASURED YMIN = -21.669 at 192.500
Filter cutoff:- 300 Hz YMAX = 15.027 at 216 000

NON STANDARD ROLLOVER TEST (ALIASED DATA)
18 0000 ; ; T

12.0000

-6.0000+-

-12.0000+

-18.0000

T

-24.0000 i ! - . !
00 150.0 300.0 450.0 600 0 750.0

TIME (MILLISECONDS)

900.0 1050 0
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V1851AA00 001

TRC OF OHIO 911007 483 kph ROL
81, VOLVO 240 FOUR DOOR SEDAN
1
OCCUPANT LOC 01 HYBRID
HEAD CG XL AXIS
AS MEASURED YMIN =-2166880 at 8258400
FILTER CUTOFF.  300Hz YMAX = 1502720 at 951.0480
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