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SECTION 1 0 

PURPOSE AND TEST SUMMARY 

This rollover crash test has the main ObJectlve to lnvestlgate both 

vehicle and occupant dynamics during automobile rollover crashes 

This test was conducted with a 1991 Volvo 240 4-door sedan cn the NHTSA 

rollover cart moving at 30 mph, releasing the vehicle with Its roll ax15 

perpendicular to the dlrectlon of rollover cart motkon, and first cantactlng 

the vehicle’s driver’s ssde The test vehicle contained an Lnstrumented 

Part 572E dummy restrained with a three-point unibelt. 
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SECTION 2.0 

SUMMARY OF ROLLOVER CRASH TEST 

A 1991 Volvo 240 a-door sedan, contaknlng one instrumented Part 572E 

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

horizontal and was released at 30 mph The device was attached to the tow 

cable of the drive system After the vehicle had been released the devLce 

was brought to a stop with an auxiliary brake system. After release the 

vehicle Lmpacted the ground on Its left side. The vehicle made one and one 

half rolls and came to rest on its roof. The rollover crash test was 

conducted by the Transportation Research Center of Ohio in East Liberty, 

Ohlo, on October 7, 1991 

The Part 572E 50th percentile adult male aathropomorphlc test device 

(dummy) was placed ln the driver’s designated seating posltlon accordlnq to 

the seating procedure In FMVSS 208 Notice 60. The dummy was instrumented 

with head, chest, and pelvis trlaxlal 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 5211 OCT88 

The crash event was filmed by seven (7) hlqh-speed motion picture 

cameras operating at approximately 500 frames per second and one real-tlme 

panning motion picture camera 

Section 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 vehicle parameter data. Section 4 0 contains the occupant 

lnformatlon. Appendix A contains the pre-test and post- test still 

photographs Appendix B contains the final data plots Appendix C COntalnS 

the post-test dummy callbratlons Appendix D contains the pre-test and 

post-test IPHD vehicle data sheets 
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ROLLOVER CART INSTRUMENTATION LOCATXONS AND DATA SUMMAPY 

TEST NUMBER 91iOO7 

No LOCATION 

1 CENTER OF GRAVITY 
ACCELERATION (g) 

LONGITUDINAL 
LATERAL 
VERTICAL 
RESULTANT 

2 PLATFORM DISPLACEMENT 
(In) 

LEFT SIDE 
RIGHT SIDE 

3 VEHICLE/ROLLOVER CART 
SEPARATION TIMES {set) 

UPPER SWITCH 
LOWER SWITCH 

POSITIVE NEGA r I VE 
DIgECTION DIREiTIGN 

XW Y* Z* MAX 0 MSEC MAX (3 MSE,’ 
- 

392 35 82 

40 106 7 24 180’3 
1.9 366 0 1 8 1586 i; 
5.2 '774 0 12 6 195 2 

12 7 195 3 
- 

24 6 24 5 47 3 

23.8 576.0 0 0 70 r 
24 5 519 3 0 0 12 7 

-- 
28 5 22. 0 76 2 

315.3 
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 
2 + UPWARD FROM THE GROUND LEVEL 

DISPLACEMENT: + OUTWARD 
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FINAL RESTING PLACE OF VEHICLE. PARTS, AND ROLLOVER CART 

DESCRIPTION OF VEHICLE X, DISTANCE* Y, DISTANCE* 

Left rear corner 95 2 7 1 

Right rear corner 100 0 5 2 

Left front corner 89 2 -7 0 

Right front corner 94 2 -9 0 

DESCRIPTION OF PARTS 

Rear window molding 59.5 3.8 

DESCRIPTION OF ROLLOVER CART 

Left rear corner 

Right rear corner 

Left front corner 

Right front corner 

54 3 

52 3 

60 5 

58.3 

5 2 

-4 7 

5 5 

-6 9 

*REFERENCE* +X FORWARD FROM RELEASE BLOCK 

+Y: LEFTWARD FROM I‘ENTER RELEASE BLOCK 

ALL MEASUREMENTS ARE IN FEET. 
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VEHICLE INTERIOR MEASUREMENTS 

DESCRIPTION PRE-TEST POST-TEST DIFFERENCE 

Floor board to top of left “A” post 41 9 

Floor board to top of right “A” post 41 a 

Door sill to top of left “B” post 39 0 

Door srll to top of right “B” post 39 0 

Door sill to top of left door opening 40 0 

Door stll to top of right door opening 40 0 

Floor tunnel to wlndshleld header 33 9 

Floor tunnel to center of roof 41.2 

Rear of floor tunnel to roof 37.4 

Maxlmum width at “B” post 61.0 

Maximum width at “A” post 60.5 

Maxkmum width at top of door opening 46.5 

37 0 4 9 

34 2 7 6 

37 1 1 9 

33 4 5 6 

36 1 3 9 

30 a 9 2 

24 a 9 1 

29.3 11 9 

31 3 6 1 

64.7 -3.7 

61 1 -0 6 

45 a 0 7 

ALL MEASUREMENTS ARE IN INCHEc 



TOP LIME 

1 48 36 24 12 0 
HOODLINE 

7 24 3-6 48 d0 72 

HOOD AND ROOF STATIC CRUSH LOCATIONS 

I ROOF HEIGHT 

u UPPER DOOR HEIGHT 
, 

84 72 60 48 36 24 12 1 12 24 36 48 60 72 84 96 108 120 132 
CG LINE 

ref. 

I 
0 

LEFT AND RIGHT SIDE STATIC CRUSH LOCATIONS 
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VEHICLE HOOD EXTERIOR PROFILES 
ZERO DISTANCE AT VEHICLE HOOD CENTERLINE* 

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

Tralllng edge of 
cowl at centerline 36 1 37 4 38 4 30 8 38 5 37 5 36 1 

Tralllng edge of 
cowl + 12 inches’** 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 inches X 33 9 34.5 35.0 34 6 33 0 x 

Trailing edge of 
cowl + 48 inches X X X X X X X 

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

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

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

cowl + 24 inches 35 0 40 1 40 0 39 8 38 8 36.8 32.8 
Tralllng edge of 

cowl t 36 inches X 38.2 37.0 37.2 3s 4 31 3 X 
Tralllng edge of 

cowl + 48 inches X X X X X X X 

STATIC CRUSH (IN) 
Trailing edge of 

cowl at centerline 03 4.0 27 NA NA NA -1 1 
Trailing edge of 

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

cowl + 24 inches 09 48 3.8 3.2 26 1.4 -1 4 
Tralllng edge of 

cowl + 36 inches X 4.3 3.3 2 2 0 8 -2.5 X 
Tralllng edge of 

cowl l 48 lathes X X X X X X X 

* Column readlags are left ta right from left to rrght on vehicle 
** Reference plane LS a horizontal plane at ground level. 
l **Loagutudtnal drstance from trailing edge of cowl at centerline forward 

to measurement plane 
+ Static crush means vehicle structure 1s bowed upward. 
- Static crush means vehiLle structure IS crushed 
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VEHICLE ROOF EXTERIOR PROFILES 
ZERO DISTANCE AT VEHICLE ROOF CENTERLINE* 

LOCATION 20 10 0 10 20 

PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE**) 
Longltudlnal Center 

of Gravity 55 9 56 a 56 6 57 1 56 4 
Longltudlnal Center 

of Gravity + 12 Inches*** 56 5 57 3 56 4 57 1 56 4 
Longitudinal Center 

of Gravity + 24 Inches 56 4 57 4 57 2 57 1 56 5 
Lonqltudlnai Center 

of Gravity + 36 inches 56 4 57 2 56 9 56 9 56 0 
Lonqltudlnal Center 

of Gravity + 40 inches X 55 6 56 1 55 6 X 
Lonqltudlnal Center 

of Gravity t 60 Inches X X X x X 

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

of Gravity 49 4 48.0 43.4 44.0 42 0 
Longltudlnal Center 

of Cravlty + 12 inches 49.8 48 a 46 8 42 6 42.2 
Longitudinal Center 

of Gravity 4 24 Inches 50 2 48.1 43 2 44 6 45 0 
Longitudinal Center 

of Gravity + 36 Inches 50 4 44 4 47 0 48 9 48 0 
Lonqltudlnal Center 

of Gravity + 48 inches X 48.0 49.1 49.6 X 
tonqltudlnal Center 

of Gravity + 60 inches X X X X X 

Longitudinal Center 
of Gravity 

Longltudlnal Center 
of Gravity + 12 inches 

Longitudinal Center 
of Gravity + 24 inches 

Lonqitudlnal Center 
of Gravity + 36 inches 

Longltudlnal Center 
of Gravity + 48 inches 

Longltudlnal Center 
of Gravity + 60 Lnches 

STATIC CRUSH (IN) 

-6.5 -8.8 -13 2 -13.1 -13 6 

-6 7 -8.5 -9.6 -14.5 -14 2 

-6.2 -9.3 -14 0 -12 5 -11 5 

-6.0 -12.8 -9 9 -8 0 -8 0 

X -7.6 -7.0 -6 0 X 

X X X X X 

* Column readings are left to rLqht from left to right on vehicle 
** Reference plane IS a horizontal plane at ground level. 
***Longitudlaal dlstaace from center of qravlty rearward to measurement 

plane 
t Static crush means vehicle structure is bowed upward, 
- Static crush means vehicle sttucture IS crushed. 
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TEST ANOMALIES 

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

lntermlttent anamolous spikes between 80 and 220 milliseconds 

The driver pelvis resultant acceleration, PEVRGl, data channel was 

affected by the above anomaly 

The vehicle center of gravity i!-axis acceleration, VCGZGl, data did not 

return to zero at the end of the event 

The vehicle center of gravity resultant acceleration, VCGRGI, data 

channel was affected by the above anomaly 
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EVENT TIMES 

TEST DATE 10/07/91 

EVENT DESCRIPTION TIME, SEC 

CONTACT RELEASE BLOCK 0 0 

START COLLECTING DATA -0 2 

STOP COLLECTING DATA 4 9 

ZERO TIME FOR DATA 0.0 

STROBE LIGHTS FLASH 0 0 

CAMERA L E D GOES OFF 0 0 * 

PIN RELEASES (ROLLOVER CART) -0 429 ** 

CYLINDERS START (ROLLOVER CART) 0 117 

*Locate frame where event LED stripe ends Put proJector into 
reverse mode and go backwards 4 frames. This Erame is T-zero for 
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 swrtch was 20 feet III front of release block 
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SECTION 3 0 

GENERAL TEST AND VEHICLE PARAMETER DATA 

The following data sheets describe the General Test and Vehicle 
Parameter Data 



TEST VEHICLE INFORMATION 

VEHICLE MANUFACTURER Volvo MAKE/MODEL Volvo 240 

BODY STYLE- 4-door sedan VIN. YVlAA8242M1453692 

MODEL YEAR 1991 COLOR White 

ENGINE DATA. TYPE Inllne CYLINDERS 4 DISPLACEMENT 141CI 

TRANSMISSION DATA ASPEED, &MANUAL, -AUTOMATIC, -FWD, XRWD, --4WD 

DATE VEHICLE RECEIVED 09/13/91 ODOMETER READING- 58 0 

DEALER'S NAME AND ADDRESS Segna Motors, Inc. 
2265 W Dublin-Granvrlle 
Columbus, OH 43085 

ACCESSORIES 

POWER STEERING Yes 
POWER BRAKES Y@S 
POWER SEATS No 
POWER WINDOWS Yes 
TINTED GLASS Ye9 
RADIO Yes 
CLOCK Yes 
OTHER None 

AUTOMATIC TRANSMISSION No 
AUTOMATIC SPEED CONTROL No 

TILTING STEERING UHEEL No 
TELESCOPING STEERING WHEEL No 
AIR CONDITIONING Yes 
ANTI-SKID BRAKE Yes 
REAR WINDOW DEFROSTER Yes 

REMARKS 

1 IS THE VEHICLE STOCK THROUGHOUT' Yes 
2 DOES VEHICLE SHOW EVIOENCE OF PRIOR ACCIDENT HISTORY' No 
3 DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No 
4. CONDITION OF THE FRONT/REAR BIJHPER AND FRAME: Good 

CERTIFICATION DATA FROM VEHICLE'S LABEL 

VEHICLE MANUFACTURED BY. v7 1 v7 

DATE OF MANUFACTURE: 04/9 J v YVlAA8242M1453692 

GVWR. 4030 LB5 

GAWR: FRONT. 1885 LBS ' LBS 



TEST VEHICLE INFORMATION CONT'D 

TIRES ON VEHICLE (MFR , LINE, SIZE) Mlchelln MXL 185/70R14 

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

SPARE TIRE (MFR , LINE, SIZE) Firestone Radial Special Spare lSS/RlS 

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 OATA. 

The label was located on the passenger door. 

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL: 

RECOMMENDED TIRE SIZE. 185/70R14 

RECOMMENDED COLD TIRE PRESSURE. FRONT, 36 PSI; REAR: 36 PSI 

DESIGNATED SEATING CAPACITY. LFRONT LREAR ATOTAL 

VEHICLE CAPACITY WEIGHT. 945 LRS. 

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 0; 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 MAXIMUM FLUIDS) 

RIGHT FRONT 810 LB5 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 q UNLOADED DELIVERED WEIGHT (2850 LBS) 

vcw = VEHICLE CAPACITY WEIGHT (945 LBS) 

DSC = DESIGNATED SEATING CAPACITY (5) 

RCLW*= VCW - 150 (DSC) = 945 - 150(5) q 195 

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

TARGET TEST WEIGHT = 2850 + 195 + 167 

TARGET TEST WEIGHT = 3212 L.BS 

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMHIES AND 210 LBS. OF CARGO 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 LB5 (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 

CC = 50.8 INCHES REARWARD OF FRONT WHEEL CENTERLINE 

*Cargo weight far multi-purpose passenger vehicles, trucks, and buses IS the 
vehicle's rated cargo and luggage weight from the vehicle's label or 300 
pounds, whichever 1s less 
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TEST CONDITIONS 

TEST NUMBER. 911007 TEST OATE 10/07/91 

TEST TEMPERATURES 
IMPACT AREA 59' F, OCCUPANT COMPARTMENT 70" F 
DRIVER DUMMY 70' F, PASSENGER DUMMY NA F 

VEHICLE AND ROLL CART DATA 

VEHICLE TEST WEIGHT (LBS ) 
VEHICLE ORIENTATION (DEG 1 ROLL* 
IMPACT SIDE 

ROLL CART WEIGHT (LBS.). 
ROLL CART CRABBED ANGLE (DEG I** 
ROLL CART VELOCITY (MPH)***. 

ACTUAL INTENDED 
3227 3212 

30 30 
Left Left 
3347 3347 

0 0 
30.0 30 0 

VEHICLE MEASUREMENTS 

MAX LENGTH 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 

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 OEE TRANSMISSION Neutral 
HEADRESTS: DRIVER - fixed PASSENGER - NA 
TIRE PRESSURE FRONT - 35 PSI, REAR - 35 PSI 

TYPE 
POSITXON* 
SERIAL NO.: 
XNSTRWHENTATION: 

HEAD ACCELS.. 
NECK LOAII CELLS* 
CHEST ACCELS * 
CHEST DISPLACMENT 

POTENTIOMETER* 
PELVIS ACCELS.: 
RIB DISPLACEMENT 

POTENTIOMETER: 
RESTRAINT SYSTEM: 

VEHICLE TEST CONDITIONS 

DUMMY INFORMATION 
Part 572E 
Driver 
907 

1 
3 

Three-point unlbelt 
and driver's alrbag 

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

**AS MEASURED FROM ROLL CART'S CENTERLINE TO DIRECTION OF TRAVEL 
(POSITIVE IS CLOCKWISE) 
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VEHICLE INSTRUMENTATION LOCATIONS AND DATA SUMMARY 

TEST NUMBER 911007 

POSITIVE NEGAT I ‘E 
DIRECTION DIRECTIGN 

No LOCATION x* Y* Z+ MA% r: MSEC MAX G MSE’” 
- 

1 CENTER OF GRAVITY 1068 00 16 6 
I ACCELERATION (g) 
1 LONGITUDINAL 2 5 2028 7 4 5 952 1 

LATERAL 11 2 1778 7 33 831’3 
1 VERTICAL 3.5 122 OY 19 2 350 0 Y 

RESULTANT 19 5 950.7 Y 

1 2 CENTER OF GRAVITY 83 8 0. 0 20 1 
ROLL (X-AXIS) 130 4 2636 0 503 5 92u 7 
PITCH (Y-AXIS) 70 7 2026 0 149 9 17ou 0 
YAW (Z-AXIS) 118 4 954.7 81 5 1727 3 

3 LEFT FRONT SUSPENSION 20. 8 160 0 33. 1 
DISPLACEMENT (in) 

VERTICAL 2.2 2111 3 0 2 1839 2 

4 RIGHT FRONT SUSPENSION 20 5 -155 9 33 3 
DISPLACEMENT (ln) 

VERTICAL 4 2 1732 0 0 1 867 2 

5 LEFT REAR SUSPENSION 47 0 15 i 27 9 
DISPLACEHENT txn) 

VERTICAL 4 4 2032 7 0 3 22lc, 7 

6 RIGHT REAR SUSPENSION 47 0 -16 2 28. 0 
DISPLACEMENT (in) 

VERTICAL 5.4 ioi2.7 0 2 la32 3 

* ALL MEASUREMENTS OF INSTRUMENTATION LOCATIONS ARE fN INCHES 

REFERENCE. X: + FORWARD FROM VEHICLE’S REAR BUMPER 
Y: + LEFTWARD FROM VEHICLE’S CENTERLINE 
Z f UPWARD FROM GROUND LEVEL 

ROLL: + TO RIGHT 
PITCH* + NOSE DOWNWARD 

YAW * + COUNTERCLOCKWISE 
DISPLACEMENT* + UPWARD 

YSee TEST ANOMALIES 
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x 

27 a 20 0 

26 El 19 cl 

25 cl 38 0 

2Lt a 17 cl 

23 0 16 0 

22 a lSt7 

210 

13 Cl 

12 0 

11 a 

Y 
<g- - -- 

10 cl 

90 

80 

70 

60 

50 

90 

30 

20 

1 cl 

1 

STFIDIF1 POLE LAYC-- fiND NUMBERING SYSTEM 



STADXA POLE LOCATIONS 

POLE NO X DISTANCE* Y DISTANCE* 

1 35 0 8 0 

2 43 0 A 0 

3 51 0 8 0 

4 59 0 0 0 

5 67 0 8 0 

6 75 0 8 0 

7 83.0 80 

8 91 0 8.0 

9 99 0 8 0 

10 107 0 0.0 

11 35 0 -10 0 

12 43 0 -10 0 

13 51 0 -10 0 

14 59 0 -10 0 

1s 67.0 -10 0 

16 75.0 -10 0 

17 83.0 -10 0 

18 91.0 -10 0 

19 99.0 -10.0 

20 107 0 -10 0 

21 59.0 -20 0 

22 67 0 -20.0 

23 75 0 -20 0 

24 83.0 -20 0 

25 91.0 -20 0 

26 99 0 -20 0 

27 107 0 -20 0 

*REFERENCE. +X* FORWARD FROM RELEASE BLOCK 

+Y. LEFTWARD FROM CENTER RELEASE BLOCK 

ALL MEASUREMENTS ARE IN FEET 
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HIGH-SPEED CAMERAS LOCATION 

CAMERA 
NO x* Y* Z+ 

2 95 0 195 4 2 7 

3 240 6 124 3 2 7 

4 209 0 0 0 3 6 

5 67 0 -72 2 2 0 

*Reference. 

+x: Forward from release block 

+Y Leftward from the centerline of the release block 

+z Upward from the ground level 

OFFBOARD 

ONBOARD 

3-9 

CAMERA 
NO x** Y** z** 

7 1 6 -1 4 1.4 

0 3 5 -1 3 3 3 

**Reference. 

+X. Forward from the C G of vehicle 

+Y* Leftward from centerline of vehicle 

+z: Upward from the ground level 

ALL MEASUREHENTS ARE IN FEET 
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SECTION 4 0 

OCCUPANT INFORMATION 



POST-IMPACT DUMMY/VEHICLE DATA 

VISIBLE DUMMY CONTACT POINTS 

DRIVER #907 PASSENGER #NA 

HEAU 

CHEST 

ABDOMEN 

LEFT KNEE 

RIGHT KNEE 

DOOR OPENING* 

FRONT 

REAR 

SEAT MOVEMENT 

FRONT 

REAR 

Roof 

Door panel 

None 

Dash panel 

Dash panel 

LEFT 

With dlfflculty 

With dlfflculty 

SEAT BACK FAILURE 

RIGHT 

Opened durlnq roll 

Opened clurlns roll 

SEAT SHIFT 

No NQ 

No No 

GLAZING DAMAGE: 
The wlndshleld. the left front and rear, rlsht front 

and rear d~?rjr windows. and the rear wrndow cracked 

OTHER NOTABLE IMPACT EFFE - 

The rej 

detachJ 

was flat_-- 

ITS and rear window moldlns became 

up rollover The rlaht rear tire 

-"e_ alrbaq did not deploy. 



DUMMY KINEMATIC SUMMARY 

The vehicle struck the ground at the Junction of the roof and the 

driver’s side A, 8, 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 vehicle then 

rolled fully onto 1ts top collapsing the passenger side of the root jnd 

causing both passenger’s side doors to fly open The vehicle next rolled 

onto Its passenger’s stde as the roll cart came to a stop The vehlclp *hen 

bounced onto the driver’s side wheels as the hood opened The vehicle next 

bounced onto the roof again, crushing the open hood into the er‘lgine 

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 

restrained with a 3-point unibelt The dummy’s head InJury crlterla, HIC, 

was 207 and Its chest resultant acceleratloa with three milliseconds mlnlmum 

duration was 21 4 g 

4-3 



DUMMY TEMPERATURE CONTROL AND POSITIONING 

ThC! 

bul ldlng 

vehlc le 

vehicle and dummy were left tnslde the temperature controlled 

eight hours prior to the time the dummy was loaded into the 

After the vehscle had been posltloned on the rollover device It 

was towed outside for launch The temperature was controlled to the last 

mtnute before launching of the vehicle 

One Part 572E dummy was instrumented for this test The dummy 

lnstrumentatlon consisted of trtaxlal accelerometers ln the head, chest, 2nd 

pelvis, a displacement potentiometer in the chest, and 51x (6) load cells in 

the neck. Prior to seating the dummy, the driver’s seat was posltloned In 

the mid-adJustment notch of the seat track The seat back angle was 

adlusted to 23” The dummy was posltloned In the seat using NHTSA’s Notice 

tt60 seating procedure The H-point location of the seat was obtained by 

using the SAE 5211 OCT88 H-point machine as specified in the Notice #60 

The driver dummy was restrained with a three-point unibelt 

4-4 



DUMMY DATA SUMMARY 

TEST NUMBER 911007 

DR I VER DUMMY 
SN 907 

POSITIVE NEGATIVE 
DIRECTION DIRECTION 
MAX MSEC MAX MSEC 

HEAD ACCELERATION (g) 
LONGITUDINAL 15.0 952 0 227 8267 
LATERAL 145 8427 73 4 827 3 
VERTICAL 9 4 834 # 34 5 838 0 
RESULTANT 81 5 827 3 
HIC 208 FROM 824 7 TO 832.0 

NECK FORCES (lbs) 
LONGITUDINAL 105 8 912 0 1064 8307 
LATERAL 15 4 108 0 400. & 854 0 
VERTICAL 63 7 1848 0 1354 3 8S0. 7 

NECK MOMENT tin-lbs) 
ABOUT LONG 38 2 2088 7 1500 8540 
ABOUT LATERAL 15 9 1105 3 44 3 864 0 
ABOUT VERTICAL 13 8 856. 0 10.4 962 0 

CHEST ACCELERATION (9) 
LaNGITUDINAL 4 c1 1788 0 7 4 830 7 
LATERAL 7 0 1754 0 74 8353 
VERTICAL 5 i 2058 0 22 4 844 0 
RESULTANT 23 2 844 0 
3 MSEC 21 4 

CHEST DISPLACEMENT (an) 
LONGITUDINAL 0 2 1790 7 0. 2 1871.3 

__ -- 
PELVIS ACCELERATION (g) 

LONGITUDINAL 4.0 1775 3 6 0 898 0 
LATERAL 62 7 1714 7 Y 29 2 2005.3 Y 
VERTICAL 4 4 2064 0 1cI 9 047.3 
RESULTANT 62 7 1714 7 

POSITIVE DIRECTION NEGATIVE DIRECTION 
LONGITUDINAL. FORWARD LONGITUDINAL REARWARD 
LATERAL LEFTWARD LATERAL R IGHTWARD 
VERTICAL. UPWARD VERTICAL* DOWNhARD 
DISPLACEMENT* OUTWARD DI$PLACEMENT INWARD 

See APPENDIX D for neck load cell polarxtres 

Y S e TEST ANOMALIES 

4-5 
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DUMMY IN-VEHICLE POSITION RECORDING SHEET 

MFR /MAKE/MODEL: Volvo/240 

SEAT TYPE Bench ADJUSTER TYPE* X Manual 

Bucket X Power 

Split bench Non-adJustable 

TECHNICIANS* 

BUCKET SEAT BACK TYPE Non-adJustable 1 B Miller 

X AdJustable recllnlag 2. S. Erlcksen 

POSITIONING DATE 10/07/g 1 

AMBIENT TEMP 59” F TIME: 1520 

3. 

4. 

DRIVER DUMMY* # 907 TYPE. HII1 PASSENGER DUMMY* t NA TYPE 

Hea 
Tar 
Kne 
Jo1 

APP 
PO1 
Pel 
Sea 

d 19.7 Head 

e 21 8 
nt loo* 

VlS 25” 
tback 23” 

MIDPOINT 

. 
Knee 

JoLnt 
Appror. “H” 

Ta rset 

Point 
Pelvis 

Seatback 

A = 53.1 

I--- 

A 
B = NA 
c = 12.2 
D = NA 

DOOR GLASS 
HEIGHT = 8. 

LATERAL BAR 

ADJUSTABLE 
POINTER 

LEFT J 
FRONT 
DOOR 

DRIVER PASSENGER 
DUMMY DUMMY 

L3 OOR GLASS 
’ HEIGHT q 

FRONT 
DOOR 

*Dummy measurements are referenced to top of striker bolt and all angles 
are referenced to vertical. 4-6 
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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 17O 

FR 15" 

TDL 3 9 

TDR 3 5 

TL 44O 

TR 47O 

DRIVER PASSENGER 

ALL DISTANCE HEASUREHEh- -- % UL'HE.5, 

.-; 

HR 6.8 

HS 7.0 

AR 4.0 

HD 6.4 

HZ 3.3 



SEAT BELT POSITIONING DATA 

,ICL 

DUMMY'S CENTERLINE --\ 

II I -'Cl' RING 

BELT LOAD CELL 

SHOULDER BELT PORTIOU 

A t 
I B I\ lY/ 

I / 
I 

‘7 

LAP BELT PORTION 

MALE BLADE o- \ .12 INCK THICK 

r'I 

Y$pg 

PLATE 

RETRACTOR 

REEL 

ALLVINLW 
BUCKLE ASSEMBLY 

INBOARD ANCHORAGE. 

WAGE I OUTBOARD ANCH' 

I 
i 

FLOOR-PAN / 

I DRIVER 

A - TOP SURFACE OF ALUM. PLATE TO BELT UPPER 

EDGE (IN) 

B - TOP SURFACE OF ALUM. PLATE TO BELT LOWER 

EDGE (IN) 

C - DUMMY CENTERLINE TO OUTER EDGE OF BELT 

AT CHEST FLESH TOP (IN) 

D - DUMMY CENTERLINE TO INNER EDGE OF BELT 

AT CHEST FLESH TOP (IN) 

11.7 

8 9 

5 0 

3 0 

4-8 



APPENDIX A 

PHOTOGRAPHS 

A-l 



. . 

. 

Flqurp A-l PRF-TEST FRONT VIEW 

Flgure A-2 PRETEST LEFT SIDE VIEW 



Figure A-3 PRE TEST REAR VIEW 

Figure A-4 PRE -TEST RIGHT SIDE VIEW 



Figure A-5 
--- 

PRE-TEST DRIVER DUMMY - VIEW 1 

I 

I 
8 4 

4” 
’ t 

r, 



Figure A-7 PRE-TEST DRIVER DUMMY - VIEW 3 

Figure A-R PRE-TEST DRIVER UUMMY - VIEW 4 



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

FlgurP A 10 PRE-TEST LEFT F ‘J-ION STRING POTENTIOMETER - VIEW 2 



Flqure A- 11 PRE-TEST RIGHT FRONT SUSPENSION STRING POTENTIOMETER - VIEW 1 

Flqure A- 12 PRE-TEST RIGHT FRONT SUSPENSION STRING POTENTIOMETER VIFW 2 



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

Figure A-14 PRE-TEST LEFT PEAR SUSPENSION STRING POTENTIOMETER - VIEW 1 



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

Flqure A-16 PRE-TEST RIGHT -viION STRING POTENTIOMETER - VIEW 1 



. 

Figure A-17 PRE-TEST RIGHT REAR SUSPENSION STRING POTENTIOMETER - VIEid 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 

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



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

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



Figure A-23 PRE-TEST GYROSCOPE PLACEMENT - VIEW 1 

Figure A-24 PRETEST GYROSCOPE PLACEMENT - VIEW 2 



Figure A-25 PRE-TEST VEHICLE ENGINE COMPARTMENT VIEW 

c 
I 

r w -- 
--T . 

Flguer A 
- TFST FRONT VIEW 



_ -i-- 9 
E’ _- -I y-- 

T _-- x c 
.+ 

k _-- -- - -- - _-++ ..- -- -- 

FlgurP A- 27 PdST TEST LEFT SIDE VIEW 

Figure A 28 POST-TEST REAR VIEW 
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Figure A- 29 POST-TEST RIGHT SIDE VIEW 

Figure A- 30 POST TEST DUMMY AND VEHICLE - VIEW 1 



-- 

Figure A-31. 
POST-TEST DUMMY AND VEHICLE - VIEW 2 



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

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



Figure A-35 POST-TEST VEHICLE IIAMAGE CLOSE-UP 

Figure A-36 POST TEST REAR WINDOW MOLDING RESTING POSITION 



APPENDIX B 

DATA PLOTS 
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TRANSPORTATION Ct triFCH CENTER OF OHIO 

NECb F LL J I’IN TEST 

HfEF 111 III 25-SeP-91 

6 AXIS NECh TRANSL2UCER 
E RL 907C4NFl 572E SN907 NFCR FLEXION CAL04 

-... _-l-l--t-l-----l--ll- r-l-r- -....-- --- - - _-----_-A- ------------------------ 

I I I I 

I TEST PARAMETER I SPECIrICATItlN I TEST RESULTS I 
--“- ---------- --------- _____ -_ ------ ---- -======-=llll~=-tl====Z=f==l=== -- -____ --_-------_-------------~---~~“~~ -_ 

I I I I 
ITEMPERATURE I 69-72LiEG, F I 70100 DEG, F I 
-_----l_-- _-_-I_______________ --11-1----1-- -_-_ - __-___ -------_----~-_- 

I I I I 
I FQEL ATI’JE HUMIDITY I 10x - 70% I 54,oo % I 
---..---wlfl- -- I---fl-lll---l------------------------------ -----------------..+ 

I I I I 
IIMFACT VELOCITY I 22,6-23+4 FTJSEC I 23+30 FT/‘SEC I 
+“,* * * .“..+-*..+ *+- .----- ---------- - ---- - --- - _---------_ _------ll-_l---ll--l-- 

I I IQ MS I 22,50 - 27,50 G I 24,QQ G I 
I PENDULUM ____d__ _--I__I-----_-_-~.~_.I~I~lxI~III1~~~II~~-~~---- 

I I 20 MS I 17+60 - 22+60 G I 19+72 l-3 I 
I DECELERATION _____ - _-_- --- -------------- _-----------~-l..a..dl.a.ll_ll 

I I 30 MS I 12,50 - 18,50 G I 15+65 G 
-“-..*- ..,........-....* ,..* *-,.“..+lll---mm- -- _+--__-- -I-- ---I ---*-- ------1-1111---11-11---. 
I I I 
IMAX FENDULUM G ABOVE 30 MS I 29 G MAX I 15.62 G 
l-l-l*-------lll--l---l--_---I_--L_ II---I-XI----I--------------------- 
IDECELERATIQN-TIME CURVE I I 

I 
** 

I 
I 

,I 

I 
l1lECRY TIHE TO 5 G I 34 - 42 MS I 37,75 MS I 
---------------------------------------------------------------------- e..~....-*I*__- -----------” ____II____ - II---l l--.,..-_.“._-_---_---_------~~-~*~- 
I D PLANE IMAX I 64-7811EGe I 69+7& DEG, I 
I ---f-l --- .-- ---- *...+.....“---------- ------ _-------~~-*l*l 

I RQTATIQN I TIME I 57 - 64 MS I 59 +25 MS I 
* e es+” +..+-e I-..d* ---- l---_--__- l_-_-__-l_--_---------- _* _---I-I-*r-I----I-r---- 

I MOMENT ABOUT I MAX I 65 - 130 fT+LFS I 70+21 FT,LBS I 
I (ICCIF’ITAL --- -... - w-w -..w... -“r.,*..F...- ..w-- --me.” -7 ~~-.---~----------“.-- - 
I C@h!DYLr.. I TIME I 47 “” 58 MS I 51 ,25 MS I 
” - -- --.-““..,.- -- -I-..vs..“+ *.“.r***“..***_” __ _- ___ --“--_ ---_ - -___ -- --- --- ---_- ----..~-dd-LI-G.“.“.I”+.x 
IROTATION ANGLE-TIME CURVE I I I 
tIlECAY TIME TO ZERO I 113 - 128 MS I 113.25 MS I 
. -* - - --- ” --- -- -----I--I-r-_*r”-----r”--------I-----_-__-I_-----------LII--nf* 
IFCISITIUE MOHEN7-TIME CURUE I I I 
IIIECkY TIME TC ZERO I 97 - 107 MS I 99t5O MS I 
-a...-- I - --- .---- ---..--------1 *.“. .......I.+“x “.G..v....c _---------l----l-l--_____L_I_I__I_I 
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xlh CONVENTION 

ACCELEROMETERS: 

+x: FORWARD 

+Y: LEFTWARD 

+z: UPWARD 

POTENTIOMETERS: 

+CHEST DISPLACEMENT OUTWARD 

+SEAT BELT DISPLACEMENT. OUTWARD 

+SEAT BELT EXTENSION ENLONGATION 

+VEHICLE SUSPENSION 

DISPLACEMENT: UPWARD 

LOAD CELLS: 

+FEMUR FORCE: TENSION 

+SEAT BELT FORCE: TENSION 

+BARRIER FORCE: TENSION 

NECK LOAD CELLS: 

+X FORCE: HEAD FORWARD 

+Y FORCE: HEAD RIGHTWARD 

*Z FORCE: HEAD UPWARD (TENSION ON NECK) 

+X MOMENT: RIGHT EAR TO RIGHT SHOULDER 

+Y MOMENT: HEAD ROTATING FORWARD 

+Z MOMENT: HEAD ROTATING LEFTWARD 

GYROSCOPES: 

+X ROLL: TO RIGHT 

+Y PITCH. FRONT DOWN 

+Z YAW. COUNTERCLOCKWISE 



APPENDIX C 

DUMMY CERTIFICATION DATA 

-1 



PRE-TEST CERTIFICATION DATA 

DRIVER DUMMY S/N: 907 



TRANSPORTATION RESEARCH CENTER OF OHIQ 
HYBRID III EXTERNAL DIMENSIONS 

907 HUMANOID 24-SEP-91 

SRL 907C4EDl 572E SN907 EXT DIMENSION CAL04 
-_--------c1113--------*-----~~~~~ -----1111-1--11----1---1--------------- 
I I TEST PARAMETER IDIMEN 1: SPECIFICATION : TEST RESULTS! 
====================,,,,,,cllr,,,,,-,-,l-- ----------------------r=q=======-----------=------=== 

lTEMPERATURE 1 ! &9 0 DEC F t 
---------------------------------------------------------------------- 

iRELATIVE HUMIDITY : : 54 0 % I 4 

iLOCATION FOR CHEST CIRCUMFERENCE (AA)! 16 9-17 1 IN : 17 0 IN I 
------------I---I-LI-------------------------------------------------- 

:LOCATION FOR WAIST CIRCUMFERENCE (BB)I 89-911N i 901N I 
--------------------_______11_11_1_1__1_------------------------------ 

:CHEST CIRCUMFERENCE (Y) : 38 2-39.4 IN : 3871N I 

1WAI8T CIRCUMFERENCE tz1 : 32 9-34. 1 IN i 3361N I 
---------------------------------------------------------------------- 
iCHEST DEPTH (0) I 8.4- 9 0 IN : 86IN i 
--l-c--1--1-3_---1----------l------------------------------ 

IH-POINT HEIGHT (Cl : 33-351N ! 351N t 

It-i-POINT FRQH SEATBACK (D> i 5.3- 5 5 IN : 551N t 

iSKULL CAP TO BACKLINE (H) I 16-18IN i 171N t 
---1-1--1-1--_-----1-------------------------------------------------- 

:TOTAL SITTING HEIGHT (A) : 34. 6-35 0 IN I 3471N I 

!THIGH CLEARANCE (F) : 55-61IN : 60IN I 

iBUTTOCK KNEE LENGTH (K) ! 22 8-23 8 IN : 2361N ! 

IBUTTOCK POPLITEAL LENGTH (N) I 17 8-18 8 IN t 18 5 fN I 
------1---------1----------------------------------------------------- 

lPOPLITEAL HEIGHT (L) : 16 9-17 9 IN i 175IN : 

(KNEE PIVOT HEIGHT (PI) : 19 1-19 7 IN I 19 4 IN : 
--------------------__L___I_______I_I1c1------------------------------ 

lFOOT LENGTH (P) : 9 9-10 5 IN ! 10 1 IN i 

!FOOT BREADTH (WI I 36-421N 1 381N i 
-1-1----------------_--11111-111-1-1--1------------------------------- 

i8HOULDER PIVOT FROM BACKLINE (E) I 3.3- 3 7 IN i 371N f 

lSHOULDER BREADTH (V) : 16 6-17 2 IN : 16 7 IN I 
----------~1-~---1-~-----1---I-1-1-------~~-----~--~------------ 
!SHOULDER PIVOT HEIGHT (B) ! 19 9-20 5 IN I 20 2 IN : 
-----1--1---1-11------------------------------------------------------ 
:ELBOW REST HEIGHT IJ) I 7 5- 8. 3 IN : 791N : 
-------1-----------------1-1------------------------------- 

:SHOULDER-ELBOW LENGTH (1) : 13 O-13 6 IN I 13 4 IN t 

lBACK OF ELBOW TO WRIST PIVOT (Cl : il4-12OIN : 115XN : 
----------------c---_______1c__l_l_e__l_------------------------------ 

TEST MEETS SPEC 

TECHNICIAN 



Tli’ANSPORTATION KFSFARCH CENTEK OF OHI@ 

Hf6F’lII I I I 24--SeF -91 

___-- -----_--------------___1________1___1__1--------~---- - ---_ _ ---_ -_- 

I I I I 
I TEST F’ARAMETER I SPfClFlChTION I TEST RESULTS I 
I= -1==-==--3E===-==1========I===============~===~===========~====~===~ ==‘== 5== _ 

I I I I 
I TEMPERATURE I 66 - 78DEG. F I 6?+QQ DEG+ F I 
--- _--_ - _--__---__ c _---I-x--III--II------------------------------”-~---- 

I I I I 
IRELATIVE HUHIDITY I 10% - 70% I 54,oo % I 
1---11--11--11-_--1---------------------------------------------------- 

I I I I 
IPEAK RESULTANT ACCELERATION1 225 - 275 G I 230+98 G I 
----e _--- ----_- ------ --------.------------___ll___l_____lll_lf---------- 

I I I I 
IF’EAh LATERAL t?CCELERATlON I 35 G MAX I 3,82 G I 

X_--l--fl---ll-------------------------------------------------------- 

I I I I 
IIS ACCELERATION CURVE I I I 
IUNIHODAL’ I YES I YES I 
**--1x----- _-_- -_-1---*---IIx-I-I--------------------------------- -__I-- .-__- 

TEST HEETS 

TECHNICIAN, 
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TKANSF’OKTATION FiESEAFiCH CENTEK OF OHIQ 

NECk EXTENSION TEST 

5 AYIS NECh TRANSDUCER 
SfxL 907C4NEl 572E SN907 NECh EYT, Cf,LO4 

--------- -_--4*--1.“_------~~ x....ll..“... -- ------d--l-_l-llll -- _-_________- ++ 

I I I I 

I TEST F’ARAilETER I SPECXFICATIClh’ I TEST RESULTS I 
=========================================~====~~~~========-=======~~~~ -1-x 
I I I I 
ITEM.F’ERATURE I 69-7211EG, F I 70,OO DEG, F I 
--_-------------x---_---------------------------------------------------- 

I I I I 
IRELATIUE HUMIDITY I 10% - 70x I 54*00 x I 
t-_------__---lll-lf_--------1------------------------------ 

I I I I 
IIMF’ACT VELOCITY I 19,50 -20,30 FT/SECI 19.83 FT/SEC I 
-- ---- ----- -- _---kd-“.*----- --- -----*...-- ------ dd-** -.“.-““---- -_--ddd”“-- ---- 

I I 10 MS I 17.20 -- 21+20 G I 17.98 G I 
I PENIlUL!Jii -_--*“. “” _ ----- ----lll_ll-l---l--ll------------------ 

I I 20 MS I 14+00 - 19*00 G I 15+77 G I 
I r~EC-LER,$TION --_-_e__ v--v___ a- ___--______-_---_____--- e-e-- ------ 

I I 30 MS I 11bOO - 16,OO G I 14+05 G I 
__d _d-*I*s.“I -I” --ll---l-.“L----I__ ----m dIltllflll --d-d -**-ll”..l-- ---dl-llll ----- 

I I I I 
IMkX F’ENDULUM G ABOVE 30 MS I 22 G MAX I 14,02 G I 
_-1--11--1-11----1--------------------------------------------------~- 

IUECELERATION-TIME CURVE I I I 
IClECAY TIME TO 5 G I 38 - 46 MS I 40.63 MS I 
1==1=“~===1=-1----------------------------------------------------~~~=~ -1-----_--------1---________I___________------------- 
I IT PLANE I MAX I 81 - 106 DEG, I 95,34 DEG, I 
I 1-----1-----111-1--I--- dI-* -------- -1111-------1d-..- 

I ROTATION I TIME I 72 - 82 MS I 78,25 MS I 
**- *-----------11--111-I-f-------“.-- ----- -----11”“11 f-l_ --d*I- -------- ----*--- 

I MOMENT ABOUT I MIN l-59+0/-39+0 FT,LBS I -43,47 FT+LES I 
I UCCIF’ITAL ----- _ I”--“_-- - _-*** -,.. _-I--_ *-- ---““----- -Il.....“--“----“-l .e 

I CONDYLE I TIME I 65 - 79 MS I 72,13 MS I 
__-- __**“,.“.” ------ a-* -tlllll-ll --_ _-- ----.“*------ - __4--*-“.-- --~.“..“*.“-------- 
IROTATION ANGLE-TXHE CURVE I I I 
\LlECAY TIHE TO ZERO I 147 - 174 MS I 160+25 MS I 
------I----------_--Il__l__lll_____l__f_------------------------------- 

INEGATIVE MOMENT-TIME CURVE I I I 
IDECAY TIME TO ZEK’O I 120 - 148 MS I 140.13 MS I 
” .------- -ddLI1e ..“---_ ~-~ll*-.“.“““~- ___---_-_ I-_---_ l”I---I--L-I1---.“-------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN, 



. . . . . 

< 

> 

> 

t 



I I I 1 I 

: 0B”QBI 00'98 00’09 OfJ’Oh r9%? 319%!d 

. . 

. . 



I 

. . 

1 I 1 I I 

00’00f 00’08 00’09 00’0h 
r ~&Rl-?” 379M’ 



. . . 

. . . . 

08 ‘0Z- 
-I- 

04’0A- 

W 
4 

0-l 

z 



I 
0B “au 

. . . 

00*0b 00 

> 
. . . 

. . . . . . . . 

. . . . 

):; 
I * 

. . 



I 
00 ‘I 

. . . . 

I I 
I 00’0vl 00’02 00 



I 
80 ‘U 

. . 

. . . 

I I 
I 80 ‘0B 00’0Z 00 

. , 

. . 

. . 



--_-----------_ ~----~----~-_~~---~-__l____lll_____l____~~~~~~ __________ 

I I I I 

I I HlGH SF’EED 7ESl I 1 

I 1 - --- ---_ _----_--- 1 , 

I TEST F’ARAMETER I SPECIFICATION I TEST RESULTS I 
---__- _-_------~-.“.l---f ff--l------------- ---d--------d--------~-~-- ====_--- _ ~_- _-__ -- “___--__1--_--1-1--1_-11111111--11----------------------------- 

I I I 1 
ITEMPERATURE I 69 - 72DEG. F I &9,00 DEG. F I 
VW -- ------ ---~d*.“-ll--l--f---------- _--------l-ll---l-fl---------.-------- 

I I I I 
IRELATIVE HUMIIlITY I 10% - 70x I 59,oo x I 
_t-ll--l--_----------------------------------~-----------------------~- 

I I I I 
IF’ENDULUll VELOCITY I 21.6-22,4 FT/SEC I 2??,07 FT/SEC I 
f----l_l-ll-ll--ll-l_----I-I _---_---l--ll----lll-~--~ e------------ 1-1--1- 

I I I I 
I Pff+XIHUil DEFLECTION I 2,50 - 2,86 IN I 2*51 IN I 

-_-- ----------~-----_-~~____x_IIxI_I__ ..+-* -.“+--..---------- --------------+- 

I I 
IMAXIHUM RESISTIVE FORCE I 1160 - 1325 LBS 
--,...““--- f-l-f-l-------- ------- -- - -..“*- . . . . .” . ..** --I---“- - 

I I 
I INTERNAL HYSTERESIS I 69% - 85% 
d------~--II --ll*“..-l-fl -1--1-1- _-----*l...~ ***-“.” 

,- 

I I 
I 1303,9 LPS I 
- _ -“- _dr * *Ilf-I-*I-I--- - - - 

I I 
I 76,3% I 
_ll- .____ --__- _-“.++..+ ++ - 
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PfPKlLl 111 24-Ccr-91 

LIGHT hNEE 
5 F\ L 907C4Rhl 

_I-fl-*-----ll-------------------”----------- __“_ - ^ __ --“_ ” __ __ - ~ 

I I I I 

I TEST F’ARAliETER I SPECIFICATION I T E S T F! E S 1-1 I- T ; I 
11”1-11------1----------------------------------------------~----- ---_ _________----------_--------~~~~~~~~ If-l-- __-_----ll---l_* -_ ,I 
I I I 
ITEMPERATURE I 66-78DEG, F I 69.00 DEG, F I 
-----_-----------------------------------------~---- ------__---------- - 

I I I 1 
IRELATIVE HUMIIfITY I 10x - 70x I 54,OO ;r I 
111~__1~_---1----~------------I---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I I I I 
IF’RQBE VELOCITY I 6,8 - 7,O FT/SEC I 6,87 FT/SEC I 
--------_ a_--------_-------- -I-------” ----f-l--- l__ll---llll----__-l_-- 

IF’EAh hNEE IMF’ACT FORCE I 1060 - 1300 LBS I 1214*05 LBS I 
I I I I 
IF’RQFE WEIGHT I 11,o LPS I I 
***d------ ------------------ I*+“..“~*~*- *_-_l-ll---l-ll--lll_-I --I-- *-I-- .- 

TEST MEETS 

TECHNICIAM- _--_-- 
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b NE I IMF’Ai’T TEST 

LEFT hNEE 
SRL 907C4Lhl 

..+I.+“““.“I,...-+.c ------------- d1d4*.“,.“-...--1- -“--------““-I I - WI. -- _ _**...- - . .._ .,. +r..l141+“+” I - 

I I I J 

I TEST F’ARAMETER I SPECIFICATIOk’ I T< E T I* E S (Ji 5 !1 1 
--- ---_ ===---=======~I=====~~~~~===~~~ m+..-1-1~~~s.~-=~2- -= r-- - * 

I I I I 
I TEflF’ERAl URE I 66-78DEG+ F I 69,OO KlEG+ F I 
“,.-,...------- ----I_ -l-l--l-l-..h--*ll “...““..,.“-..-“- - ” - _“.-_ _ _-- --dI+,.*-- *---.-..-,.--------- 

I t I I 
IRELATIVE HUMIIlITY I 10% - 70x I 54,cJo % I 
..~*........“..--.,...,+- -------------- -d-I-**-.” Il-...-----l ---” _-__- ------------------ _____ 

I I I I 
IF’RQEE VELOCITY I &,E! - 7.0 Fl/‘SEC I #,85 FT/SEC I 
---- -----L----“----II----l_ll_ ----- _-*** II-_ I --- l__--_--_---“---_---llll 

IF’EAR RNEE IMF’ACT FORCE I 1060 - 1300 LBS I 121h*70 LPS I 
I I I I 
IF’RCIBE WEIGHT I 11,o LES I I 
dw--d-L..“xxLI-*- l-l. _ --- -II- -I- _,.” d...l-*.** *+., - * .- - -II--- -* dl,.“*l- .“-,..--....“-------- 

TEST MEETS 

TECHtdf CIAN, 
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APPENDIX D 

MISCELLANEOUS TEST INFORMATION 

‘)- 1 



DUMMY INSTRUMENTATION PLACEMENT 

DUMMY MANUFACTURER & S/N: HUMANOID #907 

SEATING POSITION: DRIVER 

ORIENTATION 
LOCATION AXIS MFR MODEL S/N (+ SENSING) 

HEAD ACCELERATION 

HEAD ACCELERATION 

HEAD ACCELERATION 

NECK FORCE 

NECK FORCE 

NECK FORCE 

NECK MOMENT 

NECK MOHENT 

NECK MOMENT 

CHEST ACCELERATION 

CHEST ACCELERATION 

CHEST ACCELERATION 

CHEST DISPLACEMENT 

PELVIS ACCELERATION 

PELVIS ACCELERATION 

PELVIS ACCELERATON 

X 

Y 

Z 

X 

Y 

2 

X 

Y 

Z 

X 

Y 

Z 

ENDEVCO 

ENDEVCO 

ENDEVCO 

DENTON 

DENTON 

DENTON 

DENTON 

DENTON 

DENTON 

ENDEVCO 

ENDEVCO 

ENDEVCO 

VERNITECH 

ENDEVCG 

ENDEVCO 

ENDEVCO 

7264 FG97J 

7264 FF79J 

7264 FF73J 

1716 OlOb-FX 

1716 OlOb-FY 

1716 OlOb-FZ 

1716 0106-MX 

1716 0106-MY 

1716 0106-MZ 

7264 FG28J 

7264 FG43J 

7264 FC43J 

81422-A CP56 

7264 BCZOJ 

7264 FG33J 

7264 FC6OJ 

FRONT 

LEFT 

UP 
*t 

t* 

*t 

** 

** 

** 

FRONT 

LEFT 

UP 

OUTWARD 

REAR 

RIGHT 

UP 

**See SIGN CONVENTION sheet for positive sensing orientation of neck load 

channels 



VEHICLE INSTRUMENTATION PLACEMENT 

ORIENTATION 
LOCATION AXIS MFR MODEL S/N (t SENSING) 

CENTER OF GRAVITY ACCEL 

CENTER OF GRAVITY ACCEL 

CENTER OF GRAVITY ACCEL 

CENTER OF GRAVITY ROLL 

CENTER OF GRAVITY PITCH 

CENTER OF GRAVITY YAW 

LEFT FRONT SUSPENSION 

DISPLACEMENT 

RIGHT FRONT SUSPENSION 

DISPLACEMENT 

LEFT REAR SUSPENSION 

DISPLACEMENT 

RIGHT REAR SUSPENSION 

DISPLACEMENT 

X END EVCO 7264 

Y ENDEVCO 7264 

2 ENDEVCO 7264 

X HUMPHREY RG28-0128-l 

Y HUMPHREY RG28-0128-1 

2 HUMPHREY RG28-0128-1 

CELESCO PT-lOl-40A 

CELESCO PT-lOl-40A 

CELESCO PT-lOl-50A 

CELESCO PT-LOl-4OA 

BP34J 

CH35H 

CJ60H 

H-14 

H-16 

H-21 

A02465 

Al28 

Al2899 

FRONT 

LEFT 

UP 

RIGHT 

UP 

LEFT 

OUTWARD 

OUTWARIY 

OUTWARD 

0586135 OUTWARD 



ROLL CART INSTRUMENTATION PLACEMENT 

ORIENTATION 
LOCATION AXIS HFR 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 CM07H UP 

LEFT CYLINDER DISPLACEMENT CELESCO PT-lOl-60A A23305 UP 

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



PRETEST 

IPMD VEHICLE UATA SHEET 

Filled Out By: B Dotson Date. 09/20/91 

Checked l3y* Date. 

VEHICLE DATA 

Vehicle Make and Model (written out): Volvo 240 

NHTSA ID Code (7 characters) 91T323 /Model Year (2 dlglts): 91 

Vehrcle Make (2 characters): 20 

11 - American 02 - Ford 
12 = Audi 40 = GMC 
53 = Battronlcs 23 = Honda 
27 = BMW 34 = Hyundal 
04 = Buick 41 = IH 
10 = Cadillac 42 q Isuzu 

35 = Champion 44 = Jeep 
36 = Checker 54 = Yet 
01 = Chevrolet 22 = Lectra 
37 = Chlnook 59 = Lectrlc 
21 = Chrysler 13 = Lincoln 
29 = Comuta 18 = Mazda 
15 = Datsun 28 = Mercedes 
38 = Delorean 09 = Mercury 
07 = Dodge 25 = MG 
58 = Eva 62 = Mltsublshi 
19 = Flat 32 = NHTSA 
99 = Other: 

64 = Nissan 
48 = Odyssey 
06 = Oldsmobile 
14 = Peugeot 
05 = Plymouth 
03 = Pontiac 
17 = Renault 
30 = Saab 
26 = Subaru 
33 = Suzuki 
16 = Toyota 
31 = Triumph 
56 q UM 
08 = Volkswagen 
20 = Volvo 
60 = Winnebago 
24 = Yugo 

Vehicle Model (2 characters q see Appeadlx B): 

Body Style (2 characters) : 4s 
2C = 2 Door Coupe SW = Statlonwagon 
2s = 2 Door Sedan PU = Pickup Truck 
3H = 3 Door Hatchback TR = Truck 
4s = 4 Door Sedan VN = Van 
SH = 5 Door Hatchback BLJ = Bus 
OH q Other: MP = Multipurpose 

UT = UtLllty 
VIN (20 characters): YVlAA8242M1453692 

Odometer Reading: 72 Thousands of Miles: 

Overall Length: 189.3 (In) x 25.4 q : 4808 

Wheelbase: 104.2 (in) x 25.4 =: 2647 

Front Track: 56.5 (ln) x 25.4 =: 1435 

Rear Track: 53.4 (in) x 25.4 =: 1356 

Roof Height: 57*4 (In) x 25 4 =: 1458 

(mm) 

(mm) 

(mm) 

(mm) 

(mm) 



PRE-TEST 

IPMD VEHICLE DATA SHEET 

G V W R.: 4030 (lbs) x 4.45 q : 17935 (NJ 

FRONT G.A W R * 1885 (Ibs) x 4.45 =: 8388 (N) 

REAR G A W.R * 2180 (IbS) x 4.45 =: 9701 (N) 

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

Weight on RF Tire: 789 (Ibs) x 4.45 =: 3511 (NJ 

Weight on LF TLre. 855 (lbs) x 4 45 q : 3805 (N) 

Weight on LR Tire: 807 (Ibs) x 4.45 =: 3591 (N) 

Weight on RR TLre: 787 (lbs) x 4.45 =: 3502 (N) 

Vehicle Test Weight: 3238 (Ibs) x 4.45 =: 14409 (N) 

Lateral and Longltudlnal Center of Gravity Location 

From Front Axle. 51 30 (In) x 25.4 =: 1303 (mm) 

From Center Line: -0.75 (zn) x 25.4 =: -19 (mm) 

Engine Displacement* 141 (cu In) x 0.0164 =: 2.3 (L) 

Engine Type (2 characters), L4 

L3 F4 L4 

v4 F6 L6 

V6 V8 RT = Rotary 

L5 OT = Other: 

Engine Location (1 character). F 

F = Front M = Mid R = Rear 

Engine Orrentatlon (1 character) L 

L = Longltudlnal T q Transverse 

Transmission Type- (1 character) H 

M = Clanual A - Automatic 

Drive Axle (1 character) _ _ H 

F = Front R = Rear 4 Four Wheel Drive 

Vehicle Comments (30 characters, tjested at curb & driver Pre-rollover 



PRE- TEST 
IPHD VEHICLE DATA SHEET 

FRONT SUSPENSION 

Suspension Number (4 digits): 

Front/Rear Flag (1 character): P 

Axle Type (1 character) : I 

I = Independent S = Solid 

Suspension Type (1 character): S 
A = Unequal A Arm T = Semi-Trailing Arm 
L = Leaf W = Twist 
M = Multiple Link 4 q 4 Link 
Q = Torque Arm 3 = 3 Link 
s = strut f = Twin I Beam 
0 = Other: 

Spring Type (2 characters): CO 
co = co11 TB = Torsion Bar 
LL = Longitudinal Leaf TL = Transverse Leaf 
OT = Other: 

Brake Type (2 characters): DI 
III = Disk LT = Leading-Trailer Shoe 
DS = Duo-Servo Shoe 
OT = Other: 

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

Suspension Modification 
R = Raised 
S q Stiffened 
0 = Other 

L q Lowered 
W = Widened 
1 q 

2 q 



PRE- TEST 
IPMD VEHICLE DATA SHEET 

FRONT SUSPENSION 

Tire Manufacturer (10 characters)+ Micbelln 

Tire Size Code (10 characters): 185/70R14 

Tire Construction (2 characters): SB 

BB = Bias Belted 
BP = Bias Ply 
OT = Other* 

GP = Glass Belted Radial 
SB = Steel Belted Radial 

Tire Rim width: 5.0 (in) X 25.4 =: 127 (mm) 

Axle Height. 11.5 (ln) X 25.4 =: 292 (lam) 

Tire Pressure: 36.0 (PSI) X 6.897 =: 248 (kpa) 



IPMD VEHICLE DATA SHEET 

REAR SUSPENSION 

Suspension Number (4 drglts): 

Front/Rear Flag (1 character)- R 

Axle Type (1 character): S 

I = Independent S q Solid 

Suspension Type (1 character): T 

A = Unequal A Arm 
L = Leaf 
M = Multiple Lank 
Q = Torque Arm 
S = Strut 
0 = Other: 

T = Seal-Trailing Arm 
W = Twist 
4 = 4 Llak 
3 = 3 Link 
I = Twin I Beam 

Sprrng Type (2 characters): co 
co = co11 TB = Torsion Bar 
LL = Longitudinal Leaf TL q Transverse Leaf 
OT = Other: 

Brake Type (2 characters): DI 
DI = Disk LT = Leading-Trailer Shoe 
DS = Duo-Servo Shoe 
OT q Other: 

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

Suspension Modification 
R = Raised 
S = St1 ff ened 
0 = Other 

L = Lowered 
W = Widened 
1 = 
2 = 



IPHD VEHICLE DATA SHEET 

REAR SUSPENSION 

Tire Manufacturer (10 characters): Mlchelln 

Tire Size Code (10 characters): 185/70R14 

Trre Construction (2 characters). SB 

BB q Bias Belted 
BP q Bias Ply 
OT = Other: 

GP = Glass Belted Radial 
SB = Steel Belted Radial 

Tire Rim Width: 5.0 (ln) X 25.4 =: 127 (mm) 

Axle Helghta 11,7 (Ill) x 25 4 =: 297 (INIl) 

Tr re Pressure: 36.0 (psi) X 6.897 q : 248 (kpa) 



IPMD MEASURED DATA 

Distance between ramps (rn): 46.00 
String Pot Offset from platform center (In): 13 

IPMD Callbratlon Check (no vehicle): 

Applied Schaevitz 
Welqht (lbs) Output (Deq 1 

system 
C.G Pivot 

0 -0 05 0.00 

+lOO -5.34 32.73 

+ 200 -10.55 32.79 

0 -0 05 0 00 

- 100 5 23 32.85 

- 200 10.40 32.96 

0 -0.04 0,oo 

Average System C.G. Pivot (In)* 32.84 

C.G. HEIGHT: 

Applied 
Welqht (lbs, 1 

0 

+ 100 

+200 

0 

- 100 

- 200 

0 

Schaevltz 
Output (Des.) 

-0 57 

-3.88 

-7.23 

-0 65 

2 70 

6 05 

-0 56 

Resultant 
Longitudinal 

Movement (mv) 

0.000 

0.058 

0.144 

0.034 

-0.049 

-0.132 

-0.015 

Individual 
C.G. Values 

0.00 

22.36 

22.35 

0.00 

22.27 

22.31 

0.00 

Calculated C-G, Height (in) 22.32 



IPMD MEASURED DATA 

Pitch Inertia: 

Indlvldual 
Platform Motion Relative Motion Pitch Calcu. 

Run Period (set) Amplitude (Deq) Amplitude (In.) (Ft Lb Set’) 

1 3.875 10.37 0.162 1897 2 

2 3 875 9.71 0.150 1898 0 

3 3 870 9.74 0.147 1893 I 

Pitch Inertia (ft. Ib set’): 1896,l 

Roll Inertia, 

Individual 
Platform Motion Relative Motion Roll Calcu. 

Run Period (set) Amplitude (Des) AmPlltude (In.) (Ft Lb Set’) 

1 2.350 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. set’)* 352.9 

Yaw Inertia: 

Individual 
Platform Motion Relative Motion Yaw Calcu 

Run Period (set) Amplitude (Des) Amplitude (In.) (Ft Lb Set’) 

1 2.430 10.97 0.12 1962.6 

2 2,440 9 87 0.10 1983.1 

3 2.435 10 03 0.10 1973.0 

Yaw Inertia (ft. lb. set’): 1972.9 



POST- TEST 

IPMD VEHICLE DATA SHEET 

Filled Out By* B. Dotson Date: 10/09/91 

Checked By: Date: 

VEHICLE DATA 

Vehicle Make and Model (written out): Volvo 240 

NHTSA ID Code (7 characters): 91T3271 /Model Year (2 dIgits): 91 

Vehicle Make (2 characters) 20 

11 - American 
12 = Audi 
53 = Battronlcs 
27 q BMW 
04 = Buick 
10 = Cadillac 
35 = Champion 
36 = Checker 
01 = Chevrolet 
37 = Chinook 
21 = Chrysler 
29 = Comuta 
15 = Datsun 
38 = Delorean 
07 = Dodge 
58 q Eva 
19 q Flat 
99 = Other: 

02 - Ford 
40 = GMC 
23 = Honda 
34 = Hyundal 
41 q IH 
42 q fsuzu 

44 = Jeep 
54 = Jet 
22 = Lectra 
59 = Lectrlc 
13 = Lincoln 
18 = Mazda 
28 = Mercedes 
09 = Mercury 
25 = MG 
62 = Mrtsublshi 
32 = NHTSA 

64 = Nissan 
48 = Odyssey 
06 = Oldsmobsle 
14 = Peugeot 
05 = Plymouth 
03 = Pontrac 
17 = Renault 
30 q Saab 
26 = Subaru 
33 = Suzuki 
16 = Toyota 
31 = Triumph 
56 = UM 
08 = Volkswagen 
20 = Volvo 
60 = Winnebago 
24 = yugo 

Vehicle Model (2 characters = see Appendix B): 

Body Style (2 characters): 4s 
2C = 2 Door Coupe SW = Stationwagon 
2s = 2 Door Sedan PU = Pickup Truck 
3H = 3 Door Hatchback TR q Truck 
4s = 4 Door Sedan VN = Van 
SH = 5 Door Hatchback BU = Bus 
OH = Other: HP = Multipurpose 

UT = Utility 
VIN (20 characters): YVlAA8242M1453692 

Odometer Reading: 75 Thousands of Miles: 

Overall Length: 189.3 (in) x 25.4 =: 4808 

Wheelbase: 104.5 (In) x 25.4 =: 2654 

Front Track: 56 5 (ln) x 25.4 =: 1435 

Rear Track: 53.4 (LD) x 25.4 =: 1356 

Roof Height: 50.0 (ln) x 25.4 =: 1270 

(mm) 

(mm) 

(mm) 

(mm) 

(mm) 



POST-TEST 

IPMD VEHICLE DATA SHEET 

G V.W.R.: 4030 (lbs) 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 1oadLngs are measured with the vehicle at Curb Weight 

Weight on RF Tire: 899 (lbs) x 4.45 q : 4001 (N) 

Weight on LF Tire: 732 (lbs) x 4.45 =: 3257 CN) 

Weight on LR Tire: 923 (lbs) x 4.45 =A 4107 (NJ 

Weight on RR Tire. 634 (lbs) x 4.45 =: 2821 (NJ 

Vehicle Test Weight: 3188 (lbs) x 4 45 =: 14187 (N) 

Lateral and Longitudinal Center of Gravity Location. 

From Front Axle: 51 03 (in) x 25.4 =: 1296 (mm) 

From Center Line: -1.08 (in) x 25.4 =: 27 (mm) 

Engine Displacement: 141 (cu InI x 0.0164 q : 2.3 (L) 

Engine Type (2 characters), L4 

L3 F4 L4 

v4 F6 L6 

V6 V8 RT q Rotary 

LS OT = Other: 

Engine Locatlon (1 character). F 

F = Front M = Mid R = Rear 

Engine Orientation (1 character): L 

L = Longitudinal T q Transverse 

Transmission Type: (1 character). M 

M = Manual A = Automatic 

Drive Axle (1 character). R 

F = Front R q Rear 4 = Four Wheel Drive 

Vehicle Comments I30 characters) Curb & driver Post-rollover 



POST-TEST 
IPMD VEHICLE DATA SHEET 

FRONT SUSPENSION 

Suspension Number (4 diglts): 

Front/Rear Flag (1 character): F 

Axle Type (1 character): I 

I q Independent S = Solid 

Suspension Type (1 character): 
A = Unequal A Arm T = Semi-Tralllng Arm 
L = Leaf W = Twist 
M = Multiple Link 4 = 4 Link 
Q = Torque Arm 3 = 3 Link 
S = strut I = Twla I Beam 
0 = Other. 

Spring Type (2 characters): CO 
co = Coil TB = Torsion Bar 
LL q Longitudinal Leaf TL = Transverse Leaf 
OT = Other: 

Brake Type (2 characters): DI 
DI = Oisk LT = Leading-Trailer Shoe 
US = Duo-Servo Shoe 
OT = Other: 

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

Suspensron Modificatron 
R = Raised 
S q Stiffened 
0 = Other 

L = Lowered 
W = Widened 
1 = 
2 = 



POST- TEST 
IPMD VEHICLE DATA SHEET 

FRONT SUSPENSION 

Tire Manufacturer (10 characters): Mlchelln 

Tire Size Code (10 characters): 185/70814 

Tire Construction (2 characters): SB 

BB = Bias Belted 
BP = Bias Ply 
OT q Other: 

GP = Glass Belted Radial 
SB q Steel Belted Radial 

Tire Rim width: 5.0 (ln) X 25.4 =: 127 (mm) 

Axle Height: 11 5 (ln) X 25.4 =: 292 (mm) 

T1 re Pressure: 36.0 (psi) X 6 897 =: 248 (kpa) 



IPMD VEHICLE DATA SHEET 

REAR SUSPENSION 

Suspensloa Number (4 dlgrts): 

Frant/Rear Flag (1 character): R 

Axle Type (1 character): S 

I = Independent S = Solid 

Suspension Type (1 character). T 

A = Unequal A Arm 
L = Leaf 
M = Multiple Link 
9 = Torque Arm 
S = Strut 
0 = Other: 

T = Semi-Tralllng Arm 
w = Twist 
4 = 4 Link 
3 = 3 Link 
I = Twin I Beam 

Spring Type (2 characters): co 
co = co11 TB = Torsion Bar 
LL = Longitudinal Leaf TL = Transverse Leaf 
OT = Other: 

Brake Type (2 characters): III 
DI = Disk LT = Leading-Trailer Shoe 
DS = Duo-Servo Shoe 
OT q Other: 

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

Suspension Hodlfication 
R = Raised 
S = Stiffened 
0 = Other 

L = Lowered 
W = Widened 
1 Z 
2 = 



IPMD VEHICLE DATA SHEET 

REAR SUSPENSION 

Tire Manufacturer (10 characters): Mlchelln 

Tire Size Code (10 characters): 185/70R14 

Tire Construction (2 characters): SE 

BB q Bias Belted 
BP = Bias Ply 
OT = Other: 

GP = Glass Belted Radial 
SB = Steel Belted Radial 

Tire Rim Width: 5,O (Ill) x 25 4 =: 127 (mm) 

Axle Height: 11.7 (III) x 25.4 =: 297 (%m) 

Ti re Pressure: 36.0 (psi) X 6 897 q : 248 tkpa) 



IPMD MEASURED DATA 

lllstance between ramps (In): 46.10 

String Pot Offset from platform center (in)* 13.00 

IPMD Callbratlon Check (no vehicle) 

Applied Schaevitz 
Werqht (lbs) Output (Des. 1 

0 -0.12 

+ 100 -5.40 

* 200 -10.58 

0 -0.12 

- 100 5.14 

- 200 10.32 

0 -0.12 

Average System C G. Pivot (ln)* 

C G. HEIGHT: 

Applied 
Weisht (Ibs 1 

0 

+ 100 

+200 

0 

- 100 

-200 

0 

Schaev1 tz 

output (Des 1 

0 07 

-3.04 

-6.21 

-0.02 

3.16 

6.29 

-0.09 

Resultant 
Longltudlnal 

Movement (mv) 

0.000 

0.047 

0,115 

0.026 

-0.028 

-0.084 

-0.005 

System 
C G Pivot 

0.00 

32 81 

32.91 

0.00 

32.95 

33.00 

0 00 

32.92 

Individual 
C.G. Values 

0.00 

20.32 

20.45 

0.00 

20.45 

20 41 

0.00 

Calculated C.G. Height (in): 20.41 



IPMD MEASURED DATA 

Pitch Inertia: 

Indlvidua 1 
Platform Hotlon Relative Motion Patch Calcu 

RUll Period (set) Amplitude (Deq) AmPlltude (In.) (Ft Lb SecZ) 

1 3 715 10 83 0.137 1795 8 

2 3 715 10 74 0 138 1794.9 

3 3.715 10 76 0 139 1794.6 

Pitch inertia (ft. lb. set’): 1795.1 

Roll Inertia: 

Indlvldual 
Platform Motron Relative Motion Roll Calcu. 

Run Period (set) Amplitude (Des) Amplitude (In.1 (Ft Lb Sec2) 

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. sec2): 330.1 

Yaw Inertia: 

Indlvldual 
Platform Motion Relative Motion Yaw Calcu. 

Run Period (set) Amplitude (Des) Amplitude (In.) (Ft Lb Sec’L 

1 2.385 10 35 0.09 1880 4 

2 2 385 10 14 0.09 1880.7 

3 2.390 9.52 0.08 1890,2 

Yaw Inertta (ft. lb set’) : 1883.8 
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F1 le: V1851AA0.001 

TRC OF OHIO 911007 48.3 kph ROL 

91 VOLVO 240 ROLLOVER CART 

Vehicle number: 1 

Occupant locatron, type: 01 HYBRID 

Sensor Attachment: HEAD CG AXIS: XL 

Status. AS MEASURED YMIN = -21.669 at 192.500 

Filter cutoff. 300 Hz YMAX = 15.027 at 216 000 

NON STANDARD ROLLGST (ALIASED DATA) 

18 0000 1 I T- - 

12.0000~ 

6.0000; 

0.0000 Iti 

-6.00001 

-12.000~ 

-18.0000 

-24.0000i / I A- L I / 1 

00 150.0 300.0 450.0 600 0 750.0 900.0 1050 0 

TIME (MILLISECONDS) 



, 

V1851AAOOOOl 

TRC OF OHIO 911007 483 kph ROL 

91 VOLVO 240 FOUR DOOR SEDAN 
VEH 1 
CI;I;P;zT LOC 01 HYBRID 

AS MEASURED RiINAx’s =-2166880 at 825 8400 
FILTER CUTOFF. 300Hz YMAX = 15.02720 at 951.0480 
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120 

60 

00 
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-400.0 400.0 1200.0 2000 0 2800.0 3600.0 4400.0 5200.0 
TIME (MILLISECONDS) 


