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SECTION 1 

PURPOSE AND SUMMARY OF TEST RY5503 

PURPOSE 

This 59 87 kph frontal 40% offset b m e r  impact test is part of the Test Procedure Development Program sponsored by 

the National Highway Traffic Safety Adrmnistraaon (NHTSA) under Contract No DT"22-96-D-02010 The purposc 

of this test was to evaluate the perfomance of Thor-Lx 5th percent~lc adult female- Hybnd III retrofit (Thor-FLx/HTIIr) 

version lower legs and obtam vehicle crashworthiness and occupant and restrant system performance data 

The frontal 40% offset barner impact test was Londucted in accordance with the Office of Cra\hworthiness Standards 

Laboratory Indicant Test procedure 

SUMMARY 

A deformable honeycomb barrier was impacted by a 2000 Subaru Legacy 4-Door Sedan at 40% overlap at a velocity 

of 59 87 kph The test was performed at Veridian Engineenng on May 22, 2001 Pre- and post-test photographs of the 

vehicle and d u m e s  can be found In Appendix A 

Thc frontal barrier impact event was documented by 1 real-time c<unera and 16 high-speed Lctllleras Camera loLdhons 

and other pertinent cdmcra information can be found in this report 

Two Part 5720, 5th pcrcentile female anthropomorphic test devices (ATDs), were placed in the driver and right-front 

passenger seahng poutionc according to dummy placement instruchons specified in the Laboratory Indicant Test Procedure 

During placement, it was dicmvcred that if the Driver ATD's left leg wab positioned at the same lateral distance from the 

ATD's mdsaggital plane as the right leg, the left foot would not rest on the elevated foot rcct Based on thls ohwvation, 

the COTR decided to relocate thc left foot to the center of thc elevated foot re\t This posihon did not r m c  the heel relative 

to floorpan 

Both ATDs wcrc fully instrumented with head, chest, and pclvis triaxial accclerorneters, chest displacement 

potentiometers, uppcr neck transducers, right/left femur load cells, knee sliders and Thor-FLx/HllIr lower leg 

instrumcntation The driver (position 1) ATD (Senal No 288) was used in one test (RY5210) where it did not exceed 

M V S S  208 injury criteria The right-front passenger (position 2) ATD (Serial No 421) was calibrated previous to this test 

Certification detals, along with in\trumcntation calibration data, are found in Appendix C 

1 - 1  84 I 3-62 



The 161 channels of data were recorded on an on-board data acquisitlon system. Appendix B contams the vehicle, load 

cell barrier and dummy response data traces 

The driver’s HIC was 188 6 The maximum chest decelerahon over 3 rmlliseconds was 36 4 g’s and maximum chest 

deflechon was 26 2 mm Compressive femur loads were 2935 6 Newtons on the left and 2926.1 Newtons on the nght. 

The nght front pacsenger’s HIC was 203 0 Maximumchest decelerahon over 3 rmlliseconds was 37 4 g’s andmaximum 

Lhest defledion was 25 2 mm Compressive femur loads were 2023 8 Newtons on the left and 1300 9 Newtons on the right 
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GENERAL TEST AND VEHICLE PARAMETER DATA 

DATA SHEET NO. 1 CRASH TEST SUMMARY 

Vehicle NHTSA No RY5503 TestMode . 60 kph Offset Frontal Bamer 

Tcst Date May 22,2001 Time 15 00 Temperature 23 9 "C 

Vehicle Make/ModeVBody Style 2000 Subaru Legacy 4-Door Sedan 

Vehicle Test Weight 1726 0 kg 

Vehicle/Bmier Impact Angle 0 

Impact Velocity 59 87 kPh 

> 

Maximum Static Crush 468 mm 

ALtual Vchicle Ottset 41 44 % 

DUMMIES DRIVER PASSENGER 

Type 5720 5720 

Restrant System 

Lowcr Lcg Thor-FLx/HIIIr Thor-FLflIIIr 

Seatbelt, Airbag, Knee Bolster 

Number of Dah Channels 161 

Number of Cameras 1 Real Time 

16 High Speed 

DOOR OPENING DATA Closedoperable I Left Front 

ClosedOperable - Right Front 

Front Seat(s) Data DRIVER PASSENGER 

Seat Track Failure (mm of shift) 0 0 

Seat Back Failure None None 

VIS lBLE DUMMY CONTACT POINTS DRIVER PASSENGER 

Head 

Abdomen 

Chest 

Knees 

The face to the top of center of 
the airhag, The back of the head 

to the left of the center of the 

Thc face to the center of the 
iurbag, The back of the head to 

the right of the center of the 
headrcst headrest 

Airbag Airbag 

Knee Bolster Knee Bolster 

2- 1 X4 1 3-62 



DATA SHEET NO 2 GENERAL TEST AND VEHICLE PARAMETER DATA 

TEST VEHICLE INFORMATION 
Year/MakeiModel/Body Style 
NHTSA No RY5503 ,VIN 4S3BE6353Y7201270 , Color White 

2000 Subaru Legacy 4-Door Sedan 

Engine Data 4 cylinders, CID, 2 5 L1ter5; cc 

Placement X Longitudinal or In-Line, Transverse or Lateral 

Transmission Data 4 speeds, - Manual, X Automatic, X Overdrive 

Final Drive - Rear Wheel Drive, - Front Wheel Dnve, X Four Wheel Dnve 

Major Options X N C ,  X Pwr Strg , X Pwr Brakes 

X Pwr Windows, X Pwr DoorLocks, X Tilt Wheel 

Date Received 10/23/00 Odometer Reading 1426 km 

Selling Dealer 

& Address - 
DATA FROM TIRE VEHICLE’S CERTIFICATION LABEL 

Vehicle Manufactured by 

Date of Manufacture 8/99 
GVWR 1996 kg,GAWR 1007 kg FRONT, 989 kg REAR 

FUJI Heavy Industries 

DATA FROM TIRE PLACARD 
Tire Preswre with Maximum Capduty Vchiclc Lodd 275 kpa FRONT 

275 kpa REAR 

Recornmended Tire Size P205160R I5 

* Recommended Cold Tire Pressure 220 kpa FRONT, 221 kpa REAR 

Sire of Tircs on Test Vehicle P205lbOR 15 , Manufacturer Bridgesrone 

Vehicle Capacity Data 
Type of Front Seats Bench, X Bucket, - Split Bench 

Number of Occupants 2 Front, 3 Rear, 5 Total 

Vehicle Capacity Weight (VCW) = 386 0 kg 
No ofoccupants x 68kg - 340 2 kg 

Rated Cargokuggage Weight (RCLW) = 45 8 kg 

- 

*Tire pressure used for te4 

2-2 841 3-62 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

DATA SHEET NO 2 GENEFL4L TEST AND VEHICLE PARAMETER DATA ( cont 

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (with maximum fluids)= UDW 
Right Front = 408 0 kg RightRear = 333 0 kg 
Left Front - 441 5 kg LeftRear = 408 0 kg 

TOTAL FRONT = 849 5 kg TOTALREAR = 74 I .O kg 

- 

TOTAL DELIVERED WEIGHT = 1590 5 kg 

% of Total Front of Vehicle Weight = 53 4 % of Total Rear Weight = 466 % 

CALCULATION OF VEHICLES TARGET TEST WEIGHT 

Totdl Delivered Weight (UDW) - I590 5 kg 
Rated Cargokuggage Weight (RCLW) = 45 8 kg 
Weight of 2 p 572 Duirlrmes '3 49 each = 98 0 kg 
TARGET TEST WEIGHT - 1774 7 kg 

Right Front = 422 5 kg RightRear = 435 5 kg 

Lett Front - 454 0 kg LeftRex = 414 0 kg 

TOTAL FRONT = 876 5 kg TOTALREAR = 849 5 kg 

I 

- 

WEIGHT OF TEST VEHICLE WITH TWO DUMMIES AND 38 KG OF CARGO WEIGHT 

- 

TOTAL TEST WEIGHT = 1726 0 kg 
% of Total Front Weight = 5 0 8  o/o o/o of Total Rear Weight = 4 9 2  % 

Weight of Ballast Secured in Vehiclc Trunk Arca = 6 8 0  kg 

Vchiclc Components Removed for Weight Reduction None 

VkHICLE ATTITUDE (all diinension in millimeter?) 
AS DELIVERED RF 683 LF 6x0 RR 677 LR 682 

FULLY LOADED RF 666 LF 666 RR 645 LR 650 

AS TESTED RF 678 LF 679 RR 656 LR 662 

Vehicle's Wheel Base 2650 mm 

Location of Vehicle's C G 1104 3 mm rearward of front wheel center 

FUEL SYSTEM DATA 

Fuel Syztcm Capauty From Owner's Manual = 64 liters 

Usable Capacity Figurc Furnirhed by COTR = 64 liters 

Test Volurne Rangc (92 to 94% of Usable Capacity) = 58 9 to 60 2 liters 

ACTUAL TEST VOLUME= 58 9 
Tat Fluid Type Stoddard Solution , Spec Grav = 0 764 

liters (with entire fuel system tilled) 

Kincrndtic Viscosity = 0 96 centrctokcc, Color = Orange 

Type of Fuel Pump Electnc- X , Mechanical- - - - 
Yes- X No- I Doc\ ElectriL Puinp operate with ignition switch "ON" & engine "OFF" - 

Details of Fuel Syztcrn Fuel filler on passenger side, fuel linez along right framc rail, 

t m k  centered ahead of rear axle 

2-3 8413-62 



DATA SHEET NO 3 POST IMPACT DATA 

TYPE OF TEST 

Type of Test Frontal Barrier Impact Angle 0" 

Test Date May 22,2001 Time 15 00 Temperature. 239 "C 

Vehicle NHTSA No RY550'3 

Required Impact Velocity Range 59 2 to 608 kph 

BARRIER IMPACT VELOCITY (Spccd traps within 5 feet of imp& plane ) 

TrapNo 1 = 59 87 kph, Trap No 2 = 59 87 kph 

Distance from vehicle to barner ( 1  ) entering trap = 813 mm 

(2) exihng trap = 305 mm 

VEHICLE STATIC CRUSH (mm) (For frontal and rcar impacts only ) 

Vehicle Length 

Prc-Test fight = 4565 , c/L = 4680 , Left= 4565 

Post-Test Right = 4570 , C/L = 4285 , Left= 41 15 

Crush Rlght = -50 , cn = 3950 , Lefl= 450 0 

AVERAGE I 280 0 mm - 

VEHICLE OFFSET DATA (mm) 

Vehiclc Width = 1735 mm 

Decired Vehicle Offset = 6940 im 

Actual Vehicle Offset = 719 mm (from film analy\is) 

Offset Difference = 250 mm 

Actual Percent Offset = 4144 %J 
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DATA SHEET NO 4 TEST VEHICLE INFORMATION 

VEHJCIE IDENTIFICATION 

Model Year 2000 Vehicle Model Subaru Legacy Body Style . 4-Door Sedan 

I 

1 Normnal Design Riding Position for adjustable 
driver and passenger scat backs Please describe how 
to position the inclinometer to measure the seat back 
angle Include description of the location of the 
adjustinent latch detent, if applicable 

I 
I 
I 

UPRIGHT POSITION 

'EFT sine VIEW ,' i ' 
I 

FRONT SEAT ASSEMBLY 

Seat back angle for driver's seat 

Measurement instructions Full upright 

18 9 

Seat hack angle for pawngcr's sed I8 8 
Measurement instructions Full upright 

2 Seat Fore and Aft Positioning 
Positioning of the driver's seal Forwardmos t 

Po\itioning of the pdilwnger's seat Forwardmost 

3 Fuel Tank Camcitv Data 
3 1 A "Usable Cdpauty" of the standard equipment fuel tank 1s 64 liters 

liters B 

C 

Amount of Stodddrd solvent added to vehicle(s) used for certification test(s) = 

"Usable Capacity" of the optional cquipmcnt fuel tank is 

"Usable Capacity" of the vchiclc(s) used for certificdtion 
testing to requirements of FMVSS 301 = 64 liters 

58 9 liters 3 2 

3 '3 Is vehicle cquippcd with electric fuel pump') Yes- X , No- - 

If YES, explain thc vehicle operating conditions under which the fuel pump will pump fuel 
When vchicle ignilon is ON 
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DATA SHEET NO 4 TEST VEHICLE INFORMATION (cont 1 

4. STEERING COLUMN ADJUSTMENTS 
Steenng whccl and column adjustments XE made so that the stcenng wheel huh i s  at the geometric center of the 
locus it descnbes when it is moved through Its full range of driving positlons If the tested vehicle has any of thcqe 
adjustments, docs your company use any specific procedureq to determinc the geometric ccnter 
Operational Instructions Mid-position 

5.  SEAT BELT UPPER ANCHORAGE 
Normnal design riding position Lowermost 

2-6 84 1 3-62 
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DATA SHEET NO 5 FRONT SEAT DUMMY POSITIONING MEASUREMENTS IN VEHICLE 

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS 

AD - ArmtoDoor 
HD - H-Point to 

HR - Headto 
Side Header 

HS - Headto 
Side Window 

KK - KneetoKnee 
SHY- Striker to 

HW - Head to Windshield 
HZ - Headto Roof 
AA - Ankle to Ankle 
KDA- Knee to Dash Angle 
KDL- Left Knee to Dash 
KDR- Right Knee to Dash 
NA - NosetoRim Angle 
NR - Noseto Rim 
PA - Pelvic Angle 

SA - Seat Back Angle 
SCA- Steering Column Angle 
SH - Striker to H-Point 
SK - Striker to Knee 
ST - Striker to Head 
SWA- Steering Wheel Angle 
TA - Tibial Angle 
WA - Windshield Angle 

RA - Rim to Abdomen VERTICAL 
TRANSVERSE I PLANE 

:ER 
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DATA SHEET NO. 5 FRONT SEAT DUMMY POSITIONING MEASUREMENTS IN VEHICLE (cont 

ST 

SK 

sn 
SHY 

HS 

HD 

493 Angle 269 deg 515 Angle 27 8 deg 

658 Angle 92 deg 660 Angle 85 deg 

-- 360 Angle 109 deg 360 

214 282 

354 355 

I70 I70 
I I 

~. 

AD I 170 I 166 

Dirncnsions in mllirneters 
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PBU -- Top surfdce of alum plate to 
upper edge 

Top wrfdce of alum plate to 
belt lower edge 

PBL- 

LAP BELT TENSION 

SHOULDER BELT TENSION 

DATA SHEET NO 6 SEAT BELT POSITIONING DATA 

SEAT BELT POSITIONING DATA 
I 

DRIVER DUMMY PASSENGER DUMMY 
(mn) (Jw 
270 263 

200 190 

10 N 10 N 

Retractor Rctractor 

' FLOORPAN 

FRONT VIEW OF DUMMY 

'D RING 
U 

LAP BELT 
PClRTlON 

2-9 841 3-62 
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DATA SHEET NO 7 VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY 

VEHICLE ACCELEROMETER LOCATION 
AND DATA SUMMARY 

I 

TOP VIEW 
ENGINEJ 

REAR SEAT CUSHION 
ASSY. FRONT AlTACHMENT 

\ BRACKET SUPPORT ~- 

<-  \ -  -- ---- 

LEFT SIDE VIEW 

Note Vehicle accelerometer location and data summary shown in DATA SHEET NO 7 

2-10 
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DATA SHEET NO 7 VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY (cont Z 

-~ 
Accelerometer X-Direchon (m) Y-Direction (rnm) Z-Directron (mm) 

Left Rear Seat Crossmember 1812 -240 -426 

Right Rear Seat Crossmember 1836 25 1 -430 

Dnver Left Side Toepan 3376 -470 402 

Driver Right Side TXDNI 3767 -258 -40 1 
X-Direchon is referenced from vehicle rear bumper (positive forward) 
Y-Direction 1s referenced from vehicle centerline (positive to nght) 
Z-Direchon is referenced from ground plane (positive down) 

a 

MAXIMUM VALUE (g’s) 
LOCATION 
NUMBER DESCRIPTION P O %  msec Neg msec 

1 Rear Scat X-Mcmbor @ Left Side X 2 0  I84 h -30 5 93 I 
a 

2 Rear Seat X-Member @ Left Side Y 1 1  I 95 5 -6 1 191 8 

3 Rear Seat X-Member @ Right Side X 1 3  178 1 -29 8 92 7 

4 Rear Seat X-Member @ Right Side Y 9 9  88 6 -2 2 1167 

5 Driver Toe Pan @ Left Side X 9 2  36 5 -44 5 83 I 

6 Driver Toe Pan @ Left Side 2 19 6 91 6 -16 1 120 8 

7 Dnver Toe Pan @ Right Side X 15 4 26 2 -45 3 01 2 

8 Dnver Toe Pan Q Right Side Z 12 0 25 9 -17 8 30 3 

> 

2-1 I 84 13-62 



264 1 

700  

2656 

1133 

-330 81 1 

-76  539 

-31 I 805 

-32  540 

2228 

17020 

1693 -530 380 I 1432 

65 1 -774 1955 7337 

Upper Neck F Resultant 1879 2 

162  

65 1 1 0  -1000 7337 

1821 -149 1441 8 7  

~~ 

3103 -355 

98 1 -1 7 

1024 -104 

1025 0 0  

1032 

3037 

1480 

-1000 

DATA SHEET NO 8 DUMMY INJURY CRITERIA VALUES 

Vehicle YeartMakeiModeVBody Style 

NHTSA Test No RY5503 Test Date May 22,2001 

2000 Subaru Legacy 4-Door Sedan 

I MAXIMUM VALUE 

II Driver I Passenger 

~JDESCFUPTION ]runit 11 Pos I msec I Neg I rnsec I Pos 
____ 

Head 9 Array X Arm Y 575 -129 404  351 Ilpkl Head 9 Array X Arm Z ,",: 2593 -203 51 2 15 I 

2659 I -320 I 81 7 

llHead9ArrayY Arm Z 11 g 11 145 I 2594 I -96  I 620 I 165 1033 I -74  I 1514 

Head 9 Array Z Arm X 4 1 0  2600 -557 633  117 

110  189.3 -93  4 7 0  208  

250 260 1 -449 607 7 1  

6 6  1708 -83  62'3 199 

Head 9 Array 2 Arm Y 

Head X 

Head Y 

IlHead Z 1033 I -91  I 1476 

IlHead Resultant I I g I I  * I *  I * I t 1 3 4 4  722  I 0 0  I -86'3 

Redundant Head X 

Redundant Head Y 

Redundant Head Z 103 5 147 6 

72 2 I 0.0 I -85 3 

IlUpper Neck Fx 11 N 11 1040 I 2669 1 -7833 I 650 I 144 1 544 1-1163 I 2033 

1765 1 - r18  1 :i: 
103 3 -1647 

103 3 -85 2 

1825 I -101 I 1077 

IlUpper Neck My 11 N-rn 11 231 I 1613 I -626 1 743  I 8 4  5 6 5  I -159 I 694 

(/Upper Neck Mz IIN-mII I E I E I E 1 6 2  2042 I -171 I 1063 
~~ ~ 

1076 I 0 0  I -468 

Chest 2 

IChest Resultant 11 g 11 464 I 948  I 0 0  I -1000 I 375 
8 Data cpikcz 101 - 140 ms 
$ Not accurate after 103 111s 
E Dah not acwratc \pikes 
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DATA SHEET NO 8 DUMMY INJURY CRITERIA VALUES (cont 1 

Vehicle YearlMakeNodcllBody Style 2000 Subaru Legacy 4-DOOr Sedan 

NHTSA Teqt No RY.5503 Test Date. May 22,2001 

II MAXIMUM VALUE 

II Driver I Pass nger 

msec Neg 
-3.5 6 

-1 6 

-10 2 

msec 

103 3 310 3 

98 1 

102 3 

I 

(IRedundant Chest Y 

1 r 1 z r 1 1 6 8  1136 I -11 -2 9 0 Redundant Chest 2 

303 8 

148 7 

IlRedundantChestResultant 11 g 11 467 I 948 I 0 0  -1000 I 378 102 3 0 0  -100 0 

121.5 I 0 1  34 2 -2.5 2 108 4 Chest Displacement 245 -262 

2 9  1893 -332 

100  1109 -56 

3 0  2580 -128 

3 6 0  1099 0 0  

Pelvic X 

Pelvic Y 

Pelvic Z 

Pelvic Resultant 

1099 I 2 2  175 8 -41 0 100 5 

- S O  41 7 

-7 0 134 3 103 4 

299 7 

100 5 

* 
** 
** 

* 

-8 8 144 3 

-88 6 0 0  
I 

1383 I * * * 
** ** 

** ** 

-177 I * * * 

IILeft Femur Mx 11 N-m 11 273 I 568 I -278 920 I 406 85 8 125 7 -13 7 

-9 0 

- I  I 2 

0 0  -69 768 

1134 

1165 

1134 

212 5 

270 9 

-100 0 

463 I 3414 103 I -134 7 152 7 Right Femur Fx 

Right Femur Fy 

Right Femur Fz 

Right Femur Force Resultant 

q-z 
-75 0 1324 3 

237 7 154 4 

44 3 

100 3 

-46 6 

-1300 9 

0 2  

58 4 

-2 5 1 Right Femur Mx ~~:~~ :2: 1 1255 1 -::: Right Femur My 1170 

Right Femur Mz N-m 246 960  -53  

1009 I 105 I24 0 -39 I 94 9 

-1.5 5 152 5 

176 3 

6.5 3 

1197 

63 4 

-14 6 
I 

~ ~ ~ ~ N N - m ] l  716 I 117 1 I 0 0  
* ~ Data Spike at 90 ms, ** - Data Splke at I 50 m\ 

-1000 I 5 8 6  0 0 -100 0 
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DATA SHEET NO. 8 DUMMY INJURY CRITERIA VALUES (cont.1 

Vehicle Year/Make/Model/Body Style* 

NHTSA Test No * RY5503 Test Date May 22,2001 

2000 Subaru Legacy 4-Door Sedan 

MAXIMUM VALUE 

Driver Passenger 

Pos I msec I Neg I msec Pos I msec I Nec I msec DESCRIPTION 

0 6  I 1030 I - 0 6  I 1320 
I I I 

0 4  5 9 0  -1 5 131.0 

0 2  830 -1 5 1250 0 7  1 1 0 4 0  I -05 1 1350 

587  I -2277 I 1235 183 5 997  -763 125.4 

2345 -12756 995  

1205 -166 947  

1314 -314 997  

4995 -3139 1001 

IILeft Upper Tibia Fz N 297 I 2364 1-1545 8 I 95 1 81 3 

IlLeft Upper Tibia Mx N-m 

N-m 

N 

N 

- 

- 

- 720 3080 -5824 1108 

17 4 

9 5  Left Upper Tibia My 

Left Lower Tibia Fx 

Left Lower Tibia Fy 

16 0 

7921 1775 1-11399 I 1149 435  1874 -701 0 1134 

2868 1002 -2080 120s 

7230 1002 0 2  -1000 

207 1217 -172 938  

k e f t  Lower Tibia Fz N fi 
199 1334 -122 9 3 5  

N 

N-m 

N-m 

N 

- 
- 
- 

Left Lower Tibia FR 

Left Lower Tibia Mx 

Left Lower Tibia My 71 131 6 I -261 I 925  6 6  I 1228 I -247 I 1002 

IlRight Upper Tibia Fx 1648 I 868 1-1684 I 1285 5 
121 7 -188 1001 

Right Upper Tibia Fz 

Right Upper Tibia Mx t Right Upper Tibia My 

N 

N-m 

N-m 

- 

- 
1233 I -153 I 4 8 0  7 

-109 9 

161 7 -10208 

98 9 

IlRight Lower Tibia Fx N 99 5 

Right Lower Tibia Fy 

Right Lower Tibia Fz t Right Lower Tibia FK 

N 

N 

N 

- 

- 

I t3: I -1678 I 1155 

-24980 1147 

110 1 

121 0 

IlRight Lower Tibia Mx N-m 5 3  I 3780 I 4 3 6  I 1029 

N-m - - 1 1  I I 1291 I -205 I 864 4 0  I 1318 I -304 I 1002 Right Lower Tibia My 
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DATA SHEET NO 8 DUMMY INJURY CRITERIA VALUES (cont 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Vehcle Year/Make/ModeVBody Style. 1 
NHTSA Test No + RY5503 Test Date. May 22,2001 

Left Tibia Ax 

Left Tibia Ay 

I/Right Tibia Ax 

Right Tibia Ay 

Left Ankle Rotation X 

Left Ankle Rotation Y 

Left Ankle Rotation 2 

Right Ankle Rotation X 

llRieht Ankle Rotation Y 

Right Ankle Rotation Z 

Left Foot Ax 

IlLeft Foot Ay 

ItLeft Foot Az 

Left Foot A Resultant 

Right Foot Ax 

Right Foot Ay 

Right Foot Az 

... 

Right Foot A Resultant 

II MAXIMUM VALUE 

II Driver I Passenger 

Pos msec Neg msec Pos msec Neg msec 

110  1315 -396 872 2 6  1336 -257 997 

I 1  7 1288 -335 862 4 8  1330 - 7 9 5  100 1 

11.5 46.5 -181 1020 7 5  1177 -183 929  

144 1436 -44 1002 122  1319 -18  6 9  

347 1244 - I  1 -986 119 1385 -40  -627 

-7 1 -886 -347 1178 178 1346 5 2  263 1 

280 1254 -57  446 5 9  1136 -87  225 

7 5  1109 -01 4676 5 6  4999 -17  1673 

348 1293 -414 943 7 5  1261 -31 3 894 

439 943  -52 1 924 9 5  1303 -205 970 

3 7  1916 -492 923  4 0  2073 -285 883 

802 922 0 0  -1000 447 884 0 0  -1000 

180  1286 -343 856  4 2  1340 -324 1020 

305 1047 -63  1324 446 2939 -83 8 1663 

g1 755 I 438 I 838 1663 0 0  -889 

2-15 8417-62 



DATA SHEETNO 8 DUMMY INJURY CRITERIA VALUES (cont 1 

Position #1 - Driver 

Position #2 - Passenger 

Vehicle YearMakehlodeVBody Style. 

NHTSA Test No.. RY.5503 Test Date: May 22,2001 

2000 Subaru Legacy 4-Door Sedan 

Average Acceleration 
HIC** t, (msec) t2 (m=) t, to t, 

I88 6*** 54 9 79 7 35 7 

203 0 67 9 103 9 31 7 

I HEAD INJURY CRITERIA IHIC) 

Position #1 - Driver 

Poqitlon #2 - Passenger 

CLIP (g’s) t, (msec) t, (msec) CSI 

36 4 114 2 1172 273.9 

37 4 101 4 104 4 256 2 

I CLIP SUMMARY * 

I 
I 
I 
8 
a 
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DATA SHEET NO 8 DUMMY INJURY CRITERIA VALUES lcont 1 
REDUNDANT DATA 

Vehicle Year/Make/Model/Body Style. 2000 Subam Legacy 4-Door Sedan 

NHTSA Test N o .  RY5503 Test Date. May 22,2001 

I HTC** t, (msec) 

54 9 

69 4 

Posihon # 1 -  Dnver 170 1 

I Position #2 - Passenger I 193 I 

CRITERIA (HIC) REDUNDANT 

Average Acceleration 

105 3 31 0 
** HIC is as defined in FMVSS 208 The maximum hme interval from t, to t, IS 36 milliseconds 

CLIP SUMMARY* REDUNDANT - 

CLIP (g’s) t, (nlsec) t, (msec) CSI 

Position #I  - Driver 36 3 113 9 1169 273 7 

Position #2 - Passenper 37 7 101 3 104 3 260 6 
* The maximum chest resultant acceleration is defined as the maxinium acceleration which exceeds 0 003 seconds 

in duratlon 
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DATA SHEET NO 9 SEAT BELT PERFORMANCE ASSESSMENT TEST DATA 

BELT LENGTH DATA* Driver Passenger 

Belt lcngth from tnm panel exit 
to bolt hole anchor point for 
continuous webbing systems. 

Shouldcr belt length as measured 
on Part 572 Dummy. 

Lap bclt lcngth as measured 
on Part 572 Dummy 

Dimensions in mllimeters 

1870 1920 

910 930 

840 870 

2-18 84 13-62 
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DATA SHEET NO 10 SUMMARY OF FMVSS 212 DATA 

FMVSS NO 21 2 - "WINDSHIELD MOUNTING" DATA 

DETAILS OF WNDSHJELD MOUNTING SUCH AS RETENTION METHOD, TRIM TYPE, ETC * 

Windshield IS bonded in place and covered with a 20 mm molding. 

FMVSS 21 2 REQUIREMENTS 

The- Post-Test penphery retention atnount must be at least 75% of the Re-Test periphery meawrement for vehicles NOT 
equipped with automatic restramts, and 50% for each side of the windshield for vehicles equipped with automatic 
restraint system$ tor front occupants, 

FMVSS 212 TEST DATA 

WINDSHIELD PEMPHERY 

PRE-TEST (mm) POST-TEST(mm) % OF RETENTION 

RIGHT SIDE 2027 5 2027 5 100 

LEFT SIDE 2027 5 2027 5 100 

TOTAL 4055 4055 100 

AREA OF RETENTION FAILURE None 

INDICATE WIDTH OF MOLDING 

;L 
B 

ZERO POINT (0,O) 

FRONT VIEW OF WINDSHIELD 

FAILURE DETAILS Nonc 

DIMENSIONS (mm) 

A 1040 

B 1515 

C 750 

D 20 
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DATA SHEET NO 1 1 FMVSS NO 219 (PARTLAL) - "WINDSHIELD ZONE INTRUSION" DATA 

A 

B 

C 

D 

E 

F 

PROTECED ZONE LOWER EDGE REQUIREMENT 

1 040 

423 

1515 

750 

465 

810 

The lower edge of the protectcd tone is determined by placing a 165 mmdrmter r i g d  sphere weighmg 6 8 kg in a position 
such that it simultaneously contacts the inner surface of the windghield and the top surface of the instrument panel including 
pdding Thc locus of points 1s drawn on the inner surface of the windshield contacted by the sphere across the width of the 
instrument panel From the outermost contactable points extend the locus line horizontally to the edges of the wndshield. 
then draw a line on the inner surface of the windshield below and 13 mm distant from the locus line The LOWER EDGE 
OF THE PROTECTED ZONE IS the longitudinal projectlon of this line onto the outer surface of the windshield. 

FMVSS 219 TEST DATA 

DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 6 mm None 

(Show location of penetration on the above rketch) 
r 

COORDINATES 

X Y 

2-20 841 3-62 
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DATA SHEET NO 12 FMVSS NO 301 -75 "F'UEL SYSTEM INTEGRITY" POST IMPACT TEST DATA 

NHTSA TEST No . RY5503 TEST DATE May 22,2001 

VEHICLE MAKEYMODEL 2000 Subaru Legacy 

The test vehicle was filled from 92% to 94% ot the manufacture's "usable" capacity. The electtlc fuel pump was operatmg 
if it will operate without engine operabon Two Part 572 anthropomorphlc test devices were located at each of the front 
designated seating positlons 

= E = = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  __________-- - - - - -___-- - - - - - - - - - - - - -  

TEST VEHICLE IMPACT TYPE X Offset Frontal (60 kph) 

Oblique (48 kph) with 
contactlng 

deg barrier face first 

(dnver/passenger) side 

Rear Moving B m e r  (48 kph) 

Lateral Movinr Barrier (32 kph) " 

FUEL SPILLAGE MEASUREMENT 

ACTUAL 

1 From impact until vehicle motion 
Leases 

2 For 5 rmnute penod after vehicle 
motion ceases 

3 For ncxl25 rmnutes 
(tm + 5 )  + 25 

SOLVENT SPILLAGE DETAILS None 

2-21 

0 

MAX 
ALLOWED 

28 g 

141 g 

28 g/rmn 
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DATA SHEET I3 ROLLOVER DATA 

- 

First 5 minutes from onset of rotation 6th nun 7th mn 8th mn (if required) 
142 g 28 g 28 g 28 g 

Vehicle 2000 Submu Legacy 

Rollover First 5 mnutes 6th imn 7th m n  8th m n  (if required) 

0" - 90" 0 0 0 N/A 
90" - 180" 0 0 0 NIA 
180" - 270" 0 0 0 NIA 
270" - 360" 0 0 0 NIA 

Stage from onset of rotdtion (g) (g) (g) (€9 

NHTSA No.. RY5503 

Rollover 

0" - 90" 
Std@ 

I DETERMINATION OF SOLVENT COLLECTION TIME PERIOD * 

Spillage Location 

None 

TI FMVSS 301 IWXJIREMENTS (Maximum dlowdble solvcnt spillage) 

90" - 180" 
180" - 270" 

None 
None 

IV SOLVENT SPILLAGE LOCATION(S1 
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DATA SHEET NO. 14 TEST VEHICLE MEASUREMENTS 

TOEDGEWWOR 
- [EVENNUMBERFOR 

RIGHI 9DE AND 
ODDNUMBERFOR 
LEFT SlDEl 

LENGTH OF 
ENGINE  BLOCK^ 

TD mAlLlNG EDGE 
BEHIND WOR 
(RIGHTLEFT SIDE] 

TO LEADlNG EDGE 
-IN FRONTOF OOOR 
(RIGHIAEFI SIDE) 

- TO HEADLINER 

TOA 

-1 
REFERENCE AT 
CENlER OF MAR 

2-23 84 13-62 



DATA SHEET NO 14 VEHICLE MEASUREMENTS (cont.) 

RD Rear Surface of Vehicle to Right Side of Dash Panel 2482 2975 7 

CD Rear Surface of Vehicle to Center of Dash Panel 2941 291 5 26 

LD Rear Surface of Vehicle to Left Side of Dash Panel 2966 2928 38 
All Dimensions in mm 
All measurements taken forward from a lateral planc IoLdtcd at thc rearmolt point of the vehicle 
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DATA SHEET NO 14 VEHICLE MEASUREMENTS (cont 1 
VEHICLE INTRUSION MEASUREMENTS 

DOOR OPENING WIDTH 

A 

* Insurance Institute for Highway Safety (IIHS) measurement for dnver’s side only 

UNITS (mm) A = WHEELBASE LEFT A = WHEELBASE RIGHT 

BEFORE TEST 2650 2650 

AFTER TEST 2492 2707 

DIFFERENCE 158 -57 
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DATA SHEET NO 14 VEHICLE MEASUREMENTS (cont 
VEHICLE INTRUSION MEASUREMENTS 

STATIC FOOTWELL DEFORMATION 

DRIVER 

Measurement Pre-Tes t Post-Test Difference 

A 797 66 I I32 

B 690 588 102 

C 427 40 I 26 

D 305 377 18 

PASSENGER 

Measurement Pre-Tes t POst-TeSt Difference 

A 679 65 8 21 

B 525 526 -1  

C 363 378 -15 

D 462 452 I 0 
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Measurement 

G* 

H* 

I 

J 

K 

L 

M 

N 

0 

P = K (PASS ) 

Q = M (PASS ) 

DATA SHEET NO 14 VEHICLE MEASUREMENTS (cont 1 
VEHICLE INTRUSION MEASUREMENTS 

STATIC PASSENGER COMPARTMENT INTRUSION 

Pre-Test Post-Test Difference 

1672 1659 13 

1674 1671 3 

436 443 -7 

603 622 -I  9 

1643 1599 44 

1448 1436 12 

1733 1712 19 

I705 1678 27 

1672 1631 41 

1777 1746 31 

I689 I663 26 

J 

- 1"""- i 
DRIVERS SIDE 

---N - 

0 -~ 

TOP VIEW 

MEASUREMENTS 

BELT ANCHORAGE 
FROM C-PILLAR 

I I \_-- 

PASSENGERS SIDE 
I 
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DATA SHEET NO 14 VEHICLE MEASUREMENTS (cont ) 
TOE-PAN 1NTRUSION 

DRIVER'S SIDE PASSENGER'S SIDE 

r-l - 

u Z Y 

teference (SAE) X = Rear Bumper (poc forward), Y = Vehide Ccnterline (pos nght), Z = Ground (pos down) 

* IIHS measurement locations 
*A IIHS medsurumcnt lw&d directly behind 10 (brake pedal center) on the vchiclc floorpan in r a m  vcrtlcal plane 
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Post 
2742 2733 

DATA SHEET NO 14 VEHICLE MEASUREMENTS (cont ) 
INSURANCE INSTITUTE MEASUREMENT LOCATION AND FLOOR PAN DEFORMATION DATA 

A 
-9 

IIHS Measurement Location Data 

3342 

3357 

- I  I8 

-60 

211 2966 i 2956 i -10 

1 8 11 3318 I 3284 I -34 

3 11 2968 I 2967 I -1 

.I I I 

'I I 

~ I8 11 2165 I 2168 I 3 

1 3268 I i::: I -80 
3418 -1 12 

'I I 

17 11 3184 I 3181 I -3 

Y Measurement [mrd 11 Z Measurement (mm) 11 
pre I Post I A It Pre I Post I A I1 
-344 I -374 I -30 11 -868 I -872 I -4 il 

I I I1 I I 

4 8 3  I -492 I -9 II -705 I -695 I 10 II 

-48 

-356 -768 -12 -459 -514 

-516 -489 27 -480 -528 

-48 

-37 I -335 36 -445 497  

-198 -194 4 -443 -49 1 

-10 

-612 -610 2 455 -470 

-775 -780 -5 -830 -840 
-787 I -789 I -2 11 -825 I -826 I -1 I1 

Floor Pan Deformation Measurement Data 

Reference (SAE) X = Rear Burnper (pos forward), Y = Vehicle Centerline (pos right), Z = Ground (pos down) 

Measurement Location Descriptions" 
1 Steenng Column - Geometric center of the steenng wheel on airbag door 
2 Lowcr Instrument Panel Lcfl - Taken 45 em above floorpan and I5 cm to the left of the steering wheel center 
3 Lower Inztrumnt Panel Right - Taken 45 cm above floorpan and 15 cm to the right of the steering wheel center 
4 Brake Pedal - Geometric center of the brake pedal 
5 Toepan Lcft - Tdken 15 cm to the left of  thc brake pedal center on the same vertical plane on the vehicle toepan 
6 Toepan Center - Taken directly behind the brake pedal center on the mine vertical plane o n  the vchicle toepan 
7 Toepan Right - Taken 15 crn to the right of the brake pedal centcr on thc zame vertical plane on the vehicle toepan 
8 Left Footrest ~ Taken 25 cm to the left of the brake pedal center on the same vertical plane on the vehicle toepan 
17 A-pillar - Taken on the vchicle exterior at the wme vertical coordinate as the base on the left front window 
I X B-pillar - Taken on the vehicle exterior at the same vertical coordinate as the lower A-pillar mark 

** There iz an equal spaccd 3 x 3 floor p i n  matnx Position I rf floor pan left side torwnrdrnost positron, Posifion 9 is 
located on the right side rearmost position of the 3 x 3 grid 
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DATA SHEET NO 15 HIGH-SPEED CAMERA LOCATIONS 

NOTE Camera information shown in DATA SHEET NO 15. 

r PAD 

COVEfD PHOTO PIT 

- 1 BARRIER 

TOP VIEW 

REAL TIME CAMERA 

CAMERA FRAME RATES: 
#1 - 24fps 
All Others - 1,000 fps 

CONCRETE 
BARRIER 

COVERED PHOTO PIT 1 
I 

LEFT SIDE VIEW 

2-30 841 3-62 
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DATA SW-ET NO I5 HIGH-SPEED CAMERA LOCATIONS (cont ) 

NHTSA Test No RY5503 Vehicle. 2000 Subaru Legacy 4-Door Sedan 

CAMERA POSITIONS FILM PLANE 

*X = film plane to monorail centerline ** = referenced to honzontal plane 

Y = film plme to irnpxt location N T indicates No Tirmng 

2 = film plane to ground 

LENS SPEED 
(mm) (fPS) 

24 

13 1005 

25 1005 

3 5  I050 

25 1005 

25 lo00 

12 5 1005 

25 1000 

35 1005 

35 970 

13 lo00 

13 I000 

13 lo00 

12 5 995 

25 1005 

13 1000 
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DATA SHEET NO. 16 VEHICLE FSFERENCE PHOTO TARGET LOCATIONS 

(Dimensions m milbmcters) 

p 
2075 

~ 

I 107 

J 1452 

K 982 

L 1364 

M 758 

N 108 

0 823 

P 924 

Q 1367 

R 93 1 

S 1353 

I 1 

I I /-,I I t 
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DATA SHEET NO 17 POST TEST AIR BAG DATA 

NHTSANo * RY5503; Test Date May 22,2001, Techmclan Patnck MacDiarmid 

Vehicle Model Year/Make/Model 2000 Subaru Legacy 

A No of vent holes. 2 -Dnver 2 -Passengct 

B. Size of vent holes (m') 490 87 -Driver 1961 49 -Passenger 

C Total vent area. (m2) 981 75 -Dnver 3926 99 -Passenger 

D Deflated air bag lcngth and width dimensionn or, if round, diameter (m) 

Dnver. 490 -Height, 570 -Width, 400 -Depth 

Passenger 720 -Height, 740 -Width, 550 -Depth 

Is the air bag tethered? 

Driver x -Yes, - -No, If yes, record length of tether- 250 

Passenger - -Yes, X -No, If yes, rewrd length of  tclhcr- 

E 

Sketch the air bag showing the location of the vent holcc, how the bag is tethered, and where the bag 1% 

tethered Also dencnbe how the tether? are attached to the hdg and the steering whcel 
(Note Not to scale, V, = Vent hole, , T, = Tether, ) 

Driver Passenger 
r --1 

F Record part numbers and manufacturer name of the air bag and gas generator 

Dnver Air bag 65 420-33150 1LU09 U15729 

Generator. N/A 

Passenger Air bag 0006660 20 07 99 A01 8079 Mexico 

Generator 66L-SO8 *7LUO9014612* E0697 BAM-PT,-0637 K9302 E025 1 E0252 
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DATA SHEET NO. I8 ACCIDENT INVESTIGATION DIVISION DATA 

FOR 56 3 KPH FRONTAL BARRIER IMPACT 

C 1 =  

C2= 

C3= 

Vehicle Make/Model/Body Style. 

NHTSA Test No RY5503 VIN 4S3BE6353Y7201270 

Model Year. 2000 Build Date. 8/99 Test Date May 22,2001 

Subaru Legacy 4-Door Sedan 

Vehicle Size Category Compact Test Weight 1726 0 kg 

Vehicle Whcelbase 2650 mm, Front Overhang 972 mm, Overall Width 1735 mm 

Collision Deformation Claw fication (CDC) Code 12FDEW3 

PRE POST DIFF 

4524 4068 -4560 IIUII 

4630 4178 -4520 mm 

4668 4200 -4680 mm 

Crush Deuth Dimensions, 

I C4= I 4666 I 4371 I -2950 1 i n  I 
C5= 4630 4558 -72 0 

C6= 4524 4680 156 0 

Midpoint of 
Damagc (Lonmtudinal) 

D = Vehicle Centerline 

Length of Damaged Regon 
L1= 1349 mm 

L2= 674 5 mm 

L3= 449 7 mm 

2-34 
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DATA SHEET NO 19 OFFSET BARRIER AND VEHICLE ORIENTATlON 

NHTSA Test No * RY5503 Vehicle 2000 Subaru Legacy 4-Door Sedan 

Bamer Manufacturer and Serial Number. Plascore, Tnc 0 6 A W - 2 B  I99C0300 

I -1 - 

I Fixed Bamer I 
~Lil 

m T-- I 

I Extenwn I I 

A 

B 

C 

D 

E 

F 

G* 

H 

Total Vehicle Width I775 mm 

40% Overlap Distance 694 0 mm 

Deformable Face Width lo00 mm 

Single Stage Honeycomb Depth 450 mm 

Bumper Element Depth 90 nun 

Lower Edge Height From Ground 200 1m 

Bumper Elcment Height 330 mm 

Deformable Bamer Honeycomb Height 650 mm 
* The bumper element consists of three 110 mm height blocks of 1 723 MPa honeycomb 
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DATA SHEET NO 20 OFFSET BARRIER DEFORMATION 

Offset Barrier Measurement Locations 
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DATA SHEET NO 20 OFFSET BARRIER DEFORMATION (contlnued) 

EXTERIOR STATIC CRUSH FOR BARRIER FACE 
(Grid as looking at barrier from front) 

Vehicle 2000 Subaru Legacy 

NOTE All dimensrons are m millimeters with a tolerance of *3 mm 
I 

II II I t II 

687 -~ 
STACK CRUSH 

LEVEL 4 

I TOP dl 530 //POST I BUMPE CRUSH 

tt II 

LEVEL 2 

IBUMPE{ 365 

Mm CRUSH 

*Heights measured above ground level 

" T S A  No RY5503 



APPENDIX A 

PHOTOGRAPHS 
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Flare 
A- 1 
A-2 
A-3 
A 4  
A-5 
A-6 
A-7 
A-8 
A-9 
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 

A-19 
A-18 

A-20 
A-2 1 
A-22 
A-23 
A-24 
A-25 
A-26 
A-27 
A-28 
A-29 
A-30 
A-3 1 
A-32 
A-33 
A-34 
A-35 
A-36 
A-37 
A-38 
A-39 
A-40 
A 4  I 
A-42 
A-43 
A-44 
A 4 5  
A-46 
A-47 

TABLE OF PHOTOGRAPHS 
rn 
PRE-TEST FRONT VIEW 
POST-TEST FRONT VIEW 
PRE-TEST LEFT SIDE VIEW 
POST-TEST LEFT SIDE VIEW 
PRE-TEST RIGHT SIDE VIEW 
POST-TEST RIGHT SIDE VIEW 
PRE-TEST RIGHT FRONT THREE-QUARTER VIEW 
POST-TEST RIGHT FRONT THREE-QUARTER VIEW 
PRE-TEST LEFT REAR THREE-QUARTER VIEW 
POST-TEST LEFT REAR THREE-QUARTER VIEW 
PRE-TEST WINDSHIELD VIEW 
POST-TEST WINDSHIELD VIEW 
PRE-TEST ENGINE COMPARTMENT VIEW 
FUEL CAP VIEW 
PRE-TEST HtONT UNDERBODY VIEW 

PRE-TEST FRONT SIDE UNDERBODY VIEW 

PRE-TEST REAR UNDERBODY VIEW 

PRE-TEST DRIVER POSITION VIEW 

PRE-TEST PASSENGER POSITION VIEW 

POST-TEST FRONT UNDERBODY VIEW 

POST-TEST FRONT SIDE UNDERBODY VIbW 

POST-TEST REAR UNDERBODY VIEW 

POST-TEST DRIVER POSITION VIEW 

POST-TEST PASSENGER POSITION VIEW 
PRE-TEST DRIVER AND INTERIOR VIEW 
POST-TEST 1lRIVER AND INTERIOR VIEW 
PRE-TEST PASSENGER AND INTERIOR VIEW 
POST-’IFST PASSENGER AND INTERIOR VIEW 
PRE-TEST DRIVER HEAD LOCA RON 
POST-TEST DRIVER HEAD LOCATION 
PRE-TEST PASSENGER HEAD LOCATION 
POST-TEST PASSENGER HEAD LOCATION 
PRE-TEST DRIVER FLOOR PAN VIEW 
POST-TEST DRIVER FLOOR PAN VIEW 
YRE-mST PASSENGER FLOOR PAN VIEW 
POST-TEST PASSENGER FLOOR PAN VIEW 
PRE-TEST BARRIER FRONT VIEW 

PRE-EST BARRIER LEFT SIDE VIEW 
POST-TEST BARRIER FRONT VIEW 

POST-TEST BARRIER LEFT SIDE VIEW 
PRE-TEST BARRIER RIGHT SIDE VIEW 
POST-TEST BARRIER RIGHT SIDE VIEW 
PRE-TEST BARRIER TOP VIEW 
POST-TEST BARRIER TOP VIEW 
POST-TEST OVERHEAD VIEW 
ROLLOVGH VIEW 
IMPACT VIEW 

A-2 

A-3 
A 4  
A-5 
A-6 
A-7 
A-8 
A-9 
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 
A-18 
A-19 
A-20 
A-21 
A-22 
A-23 
A-24 
A-25 
A-26 
A-27 
A-28 
A-29 
A-30 
A-31 
A-32 
A-33 
A-34 
A-35 
A-36 
A-31 
A-38 
A-39 
A 4 0  

A 4 2  
A 4 3  
A-44 

A 4 6  
A-47 
A 4 8  
A 4 9  

A-41 

A-45 
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DUMMY, VEHICLE AND LOAD CELL BARRER RESPONSE DATA 
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Hybrid III Dummy Sign Conventions 
Load Cells and Special Transducers 

Transducer ll 

Pelvic Load Cell (Lower Lumbar) 

11 Femur Load Cell 
(right and left Icg) 

Upper Tibia Load Cell 
(right and left leg) 

Lower Tibia Load Cell 
(right and left lcg) 

Tibia Mid-Shdft Accelerometer 

Foot Rotations 
(left foot) 

Foot Rotations 
(nght foot) 

II 
Foot Accelerometer 
(right and left foot) N 

SAE Sign Convention 
(positive unless noted) 

Fx Head rearward, Chest Froward 
Fy Head leftward, Chest rightward 
Fz Head Upward, Chest Downward 
Mx Left ear toward left shoulder 
My Chin toward sternum (flexion) 
Mz Chin toward left shoulder (look left) 

Compression is negative 

Fx Chest rearward 
Fy Chczt left 
Fz Spine in tension 

Fx Knee Upward, Upper Femur Downward 
Fy Knee Rightward, Upper Femur Leftward 
Fz Knee Forward, Pelvis Rearward 
Mx Knee Leftward, Hold Upper Femur in Place 
My Knee Upward, Hold Upper Femur in Place 
Mz Tibia Leftward, Hold Pclvis in Place 

Fx Ankle Forward, Knee Rearward 
Fy Ankle Rightward, Knee Lcftward 
Fz Tibia Downward, Femur Upward 
Mx Ankle Leftward, Hold Knee in Place 
My Ankle Forward, Bottom of Knee Clevis Rearward 

Fx Ankle Forward, Knee Rearward 
Fy Ankle Rightward, Knec Leftward 
Fz Tibia Downward, Femur Upward 
Mx Ankle Leftward, Hold Knee in Place 
My Ankle Forward, Bottom of Knee Clevis Rearward 

X Hold Femur Move Tibia Forward 

X Forward 
Y To the Right 

X Eversion 
Y Dorsi Flexion 
2 Internal Rotation 

X Inversion 
Y Dorsi Flcxion 
Z External Rotation 

X Forward 
Y To the Right 
Z Down 

R-2 84 13-62 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
E 
I 
I 
I 
I 
I 
I 

DATA CHANNEL FILTER CLASS SUMMARY 

NHTSA "EST NO. RY5503 

DATA TYPE 

Dummy Head Accelerations 

Dummy Neck Forces 

Dummy Neck Moments 

Dummy Chcst Accelerations 

Dummy Chest Displacements 

Dummy Femur Forces 

Dummy Femur Moments 

Dummy Knee Displacement 

Dummy Tibia Accelerations 

Dummy Tibia Forces 

Dummy Tibia Moments 

Dummy Ankle Rotations 

Dummy Foot Accelerations 

D U I ~ Y  Belt Displacements 

Dummy Belt Loads 

Vehicle Accelerations 

Vehicle Velocity Integrations 

Vehicle Displacement Integrations 

Load Cell Barrier Forces 

SAE FILTER CLASS (Hz) 

1000 

1000 

600 

180 

60 

600 

600 

180 

600 

600 

600 

180 

600 

180 

60 

60 

180 

180 

60 
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PLOT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
I8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

PLOT NAME [UNITS, CHANNEL FLTER CLASS] 

P1 Head 9 Array X Arm Ay [g, CFC-10001 
PI Head 9 Array X Arm Ar. [g, CFC-lOW] 
PI Head 9 Array Y Arm Ax [g, CFC-10001 
P1 Head 9 Array Y Arm Az [g, CFC-1 OW] 
PI Head 9 Array Z Arm Ax [g, CFC-100OJ 
P1 Head 9 Array Z Arm Ay [g, CFC_lOOO] 
P l  Head CG Ax [g, CFC-10001 
P1 Head CG Ay [g, CFC-10001 
PI Head CG h z  [g, CFC-10001 
PI Head CG A Resultant [g, CFC-10001 
P1 Head CG Red Ax [g, CFC-10001 
PI Head CG Red Ay [g, CFC-lOOO] 
PI Head CG Ked Az [g, CFC-10001 
PI H e d  CG Red A Resultant [g, CFC-IO001 
P1 Upper Neck Fx [N, CFCLlOOO] 
P1 Upper NeLk Fy [N, CFC-lUOO] 
PI Uppcr Neck Fz [N, CFC-lOOO] 
PI Upper Neck F Rcwltant [N, CFC-IOOOJ 
PI Upper Neck Mx [Nm, CFC-600] 
P1 Upper Neck My [Nm, CFC-6001 
P 1 Upper Neck Mz [Nm, CFC-6003 
P1 Upper Neck M Resultant [Nm, CFC-6001 
P1 Chest Ax [g, CFC-I 801 
P1 Chc\t Ay [g, CFC-1801 
PI Chcst Az [E, CFC-1801 
P1 Chest A Resultant [g, CFC-I 801 
P1 Chest Red Ax [g, CFC-I801 
P1 Chcct Red Ay [g, CFC-1801 
PI Chest Red Az [g, CFC-I801 
1’1 Chcsl Rcd A Resultant [g, CFC-1801 
PI Chest Displacement [mm, CFC-600] 
P1 Pelvic Ax [g, CFC-I 0001 
PI Pelvic Ay [g, CFC-10001 
P1 Pelvic Az [g, CFC-I000] 
PI Pelvic A Resultant [g, CFC-10001 
PI Left Femur Fx [N, CFC-6001 
PI Left Femur Fy [N, CFC-6001 
PI Left F~ITNIJ F L  [N, CFC-6001 
PI Left Femur F Rewltdnt [N, CFC-6001 
PI Left Femur Mx [Nm, CFC-6001 
PI Left Femur My [Nm, CFC-6001 
P1 Left Femur M7 [Nm, CFC-6001 
PI Left Femur M Resultant [Nm, CFC-6001 
P1 Right Femur Fx [N, CFC-6001 
PI Right Fcmur Fy IN, CFC-6001 
P1 h g h t  Femur F/ [N, CFC-6001 
f l  Rlght Femur F Resultant [N, CFC-6001 
PI Rlght Femur Mx [Nm, CFC-6OOl 
P1 Right Femur My [Nm, CFC-6001 
1’1 Right Fcmur Mz [Nm, CFC-6001 
PI Right Femur M Kewltdnt [Nm, CFC-6001 
P l  Left Knee Shear Dx [mmi, CFC-1801 

B -4 

PAGE 

13-8 
B- 9 
B-10 
B-1 1 
B-12 
B-13 
B-14 
B-15 
B-16 
B-17 
B-18 
B-19 
B-20 
B-21 
B-22 
B-23 

B-25 
B-24 

B-26 
B-27 
B-28 
B-29 
B-30 
B-3 1 
B-32 
B-73 
B-34 
B-35 
B-36 
B-37 
B-38 
B-39 
I340 
B-41 
B-42 
B-43 
B-44 
B-45 
B-46 
B-47 
B-48 
B-49 
B-50 
B-5 1 
B-52 
B-53 
B-54 
B-55 
B-56 
13-57 
B-58 
B-59 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I! 
I 
I 
I 
I 
I 
I 
I 
I 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 
X I  
82 
83 
84 
85 
86 
87 
118 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
I O 0  
101 
102 
I03 
104 
I05 
I06 

P1 Right Knee Shear Dx [mm, CFC-180J 
P1 Left Upper Tibia Fx [N, CFC-6001 
P1 Left Upper Tibia Fz p, CFC-6001 
PI Left Upper Tibia Mx [Nm, CFC-GOO] 
PI Left Upper Tibia My [Nm, CFC-6001 
P1 Left Lower Tibia Fx [N, CFC-6001 
PI Left Lower Tibia Fy [N, CFC-6001 
P1 Left Lower Tibia Fz [N, CFC-600] 
P1 Left Lower Tibia F Resultant [N, CFC-600] 
P1 Left Lower Tibid Mx [Nm, CFC-6001 
P1 Left Lower Tibid My [Nm, CFC-6001 
P1 Right Upper Tibia Fx [N, CFC-6001 
P1 Right Uppcr Tibid Fz [N, CFC-6001 
PI Right Upper Tibia Mx [Nm, CFC-GOO] 
PI Right Upper Tibia My [Nm, CFC-6OOJ 
PI Right Lower Tibia Fx [N, CFC-6001 
P1 Right Lower Tibia Fy IN, CFC-6001 
PI Right Lower Tibia Fz [N, CFC-GOO] 
P1 Right Lower Tibia F Resultant [N, CFC-GOO] 
PI Right Lower Tibia Mx [Nm, CFCdOO] 
P1 Right Lower Tibia My [Nm, CFC-6001 
P1 Jdeft Tibia Ax [g, CFC-6001 
PI Left Tibia Ay [g, CFC600] 
P1 Right Tibia Ax [g, CFC-6001 
PI Right Tibia Ay [g, CFC-600) 
P1 Left Ankle Rotdtion x [Deg, CFC-1 SO] 
PI Txf t  Ankle Rotation y [Deg, CFC-1801 
PI Left ankle Rotation z [Deg, CFC-1801 
P1 Right Ankle Rotdtion x [Deg, CFC-1 801 
P1 Right Ankle Rotation y [Deg, CFC-180I 
P1 Right Ankle Rotahon L [Deg, CFC-1801 
PI Left Foot Ax [g, CFC-6001 
P1 Lcft Foot Ay [g, CFC-6001 
PI Left Foot Az [g, CPC-6001 
P1 Left Foot A Resultant [g, CFC-6001 
PI Right Foot Ax [E, CFC-6001 
P1 Right Foot Ay [g, CFC-6001 
P1 Right foot Az [g, CFC-6001 
P1 Right Foot A Resultant [g, CFC-GOO] 
P2 Head 9 Array X Arm Ay [g, CFC-10001 
P2 Hedd 9 Array X Arm Az [g, CFC-lOOO] 
P2 Hcad 9 Array Y Arm Ax [g, CFC-10001 
P2 Head 9 Array Y Arm Az [g, CFC-I0001 
P2 Head 9 Arrdy Z Arm Ax [g, CFC-lOOO] 
P2 Head 9 Array Z Arm Ay [g, CFC-IOOO] 
P2 Head CG Ax [g, CFC-10001 
P2 Head CG Ay [g, CFC-10001 
P2 Head CG Az [g, CFC-100Ol 
P2 Hcad CG A Resultant [g. CFC-lOOOl 
P2 Head CG Red Ax [g, CFC-10001 
P2 Head CG Red Ay [g, CFC-lOOO] 
P2 Head CG Red AL [g, CFC-10001 
P2 Head CG Red A Resultant [g, CFC_JOO0] 
P2 Upper Neck Fx IN, CFClOOOl 

B-5 

B-60 
B-61 
B-62 
E-63 
B-64 
13-65 
E-66 
B-67 
B-68 
B-69 
B-70 
B-71 
B-72 
E-73 
B-74 
B-75 
E-76 
B-77 
E-78 
B-79 
B-80 
B-81 
B-82 
B-83 

B-85 
B-84 

B-86 
B-87 
E-88 
B-89 
B-90 
B-91 
E-92 
B-93 
B-94 
E-95 
B-96 
E-97 
B-98 
B-99 
B-100 
B-101 
B-102 
E-103 
B-104 
E-105 
B-106 
B-107 
B-108 
E-109 
13-1 10 
E-l 11 

B-113 
B-112 

84 13-62 



107 
108 
109 
110 
111  
I12 
113 
114 
115 
116 
117 
I18 
119 
1 20 
121 
I22 
123 
124 
125 
126 
127 
128 
I29 
130 
l ? l  
112 
1’33 
134 
135 
136 
137 
1’38 
139 
140 
141 
142 
I43 
144 
145 
146 
147 
148 
I49 
150 
151 
152 
153 
154 
155 
156 
157 
158 
I59 
1 60 

P2 Upper Ncck Fy [N, CFC-IOOO] 
P2 Upper Neck Fz [N, CFC-lOOO] 
P2 Upper Neck F Resultant [N, CFC-IOOO] 
P2 Uppcr Neck Mx [Nm, CFC-6001 
P2 Upper Neck My [Nm, CFC-6001 
P2 Upper Neck Mz [Nm, CFC-6001 
P2 Upper Neck M Resultant [Nm, CFC-6001 
P2 Chest Ax [g, CFC-1801 
P2 Chest Ay [g, CFC-1801 
P2 Chest AT [g, CFC-1801 
P2 Chest A Resultant [g, CFC-1801 
P2 Chest Red Ax [g, CFC-1801 
P2 Chest Red h y  [g, CFC-1 SO] 
P2 Chest Ked Az [g, CFC-180] 
P2 Chest Red A Resultant [g, CFC-1801 
P2 Chezt Displacement [mm, CFC_600] 
P2 Pelvic Ax [g, CFC-lOOOl 
P2 Pelvic Ay [g, CFC-10001 
P2 Pelvic A/ [g, CFC-IOOo1 
P2 Pelvic A Resultant lg, CFC-10001 
1’2 Left k m u r  Fx [N, CFC600] 
P2 Icrt  Fcmur Fy [N, CFC-600] 
P2 Left Femur FL [N, CFC-6001 
P2 Left Femur F Resultant [N, CFC-GOO] 
P2 T x f t  Fcmur Mx [Nm, CFC-6001 
P2 Left Fernur My [Nm, CFC-6001 
P2 Lett Femur Mz [Nm, CFC-GOO] 
P2 Left Femur M Resultant [Nm, CFC-6001 
P2 Right Femur Fx [N, CFC-6001 
P2 Right Femur Fy [N, CFC-6001 
P2 Right Femur Fz [N, CFC-6001 
P2 Right Femur F Resultant [N, CFC-6001 
P2 Right Femur Mx [Nrn, CFC-6001 
P2 Right Femur My [Nm, CFC-600] 
P2 Right Fernur Mz [Nm, CFC-601 
P2 Right Femur M Resultant [Nin, CFC-6001 
P2 Left Knee Shear Dx [mm, CFC-I 801 
P2 Right Knee Shear Dx [mm, CFC-1801 
P2 Left Upper Tibia Fx [N, CFC_6OO] 
P2 Ixft Upper Tibla F L  [N, CFC-6001 
P2 Left Upper Tibia Mx [Nm, CFC-6001 
P2 Left Upper Tibia My [Nm, CFC-GOO] 
P2 Lcft Lower Tibia Fx [N, CFC-6001 
P2 Left Lower Tibia Fy [N, CFC-6003 
P2 Ixft Lower Tibia Fz [N, CFC-6001 
P2 Left Lower Tibia F Resultant [N, CFC-600] 
P2 Left Lower Tibia Mx [Nin, CFC-6001 
P2 Lcft Lower Tibia My [Nm, CFC-6001 
P2 Right Upper Tibia Fx [N, CFC-6001 
P2 Right Upper Tibia Fz [N, CFC-6001 
P2 Right Uppcr Tibid Mx [Nm, CFC-hOO] 
P2 Right Upper Tibia My iNm, CFC-6001 
P2 Right Lower Tibia r x  [N, CFC-6001 
P2 Right Lowcr Tibia Fy [N, CFC-6001 

B-114 
B-115 
B-I16 
B-117 
B-118 
B-I19 
B-120 
B-121 
B- 122 
B-123 
B-124 
B- 125 
B-126 
B- I27 
B-128 
B-129 
B- I30 
B-131 
B-132 
B-133 
B-134 
B-135 
B-136 
B-137 
B-138 
B-139 
B-140 
B-141 
B-142 
B-143 
B-144 
B-145 
B-146 
B-147 
B-148 
B-149 
B- 150 
B-151 
B-152 
B-153 
B-154 
B-155 
B-156 
B-157 
B- 158 
B-159 
B-160 
B-161 
B-162 
B- 163 
B-164 
B- 165 
B- 166 
B-167 

B-6 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
I 
1 
I 
I 
1 
I 
I 
I 

161 
162 
163 
164 
165 
166 
167 
168 
I69 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
1 RO 
181 
1x2 
183 
184 
185 
186 
I87 
1 xx 
189 
I90 
191 
I92 
193 
I94 
195 
I96 
197 
198 
I99 
200 
20 1 
202 
203 
204 
20s 

P2 Right Lower Tibia Fz [N, CFC-6001 
P2 Right Lower Tibia F Resultant [N, CFC-6001 
P2 Right Lower Tibia Mx [Nm, CFC-600] 
P2 Right Lower Tibia My [Nm, CFC-6001 
P2 Left Tibia Ax [g, CFC-6001 
P2 Left Tibia Ay [g, CFC-6001 
P2 Right Tibia Ax [g, CFC-6001 
P2 Rlght Tibm Ay [g. CFC-6001 
P2 Left Ankle Rotation x [Deg, CFC-180] 
P2 Left Ankle Rotation y [Deg, CFC-I 801 
P2 Left ankle Rotation L [Deg, CFC-1801 
P2 Right Ankle Rotation x [Deg, CFC-1801 
P2 Right Ankle Rotation y [Deg, CFC-1 801 
P2 Right Ankle Rotation I [Deg, CFC-1801 
P2 Left Foot Ax [g, CFC-6001 
P2 Lett Foot Ay [g, CFC-6001 
P2 Left Foot Az [g, CFC-6001 
P2 Left Foot A Resultant [g, CFC-6001 
P2 Right Foot Ax [g, CFC-6001 
P2 Right Foot Ay [g, CFC-600] 
P2 Right toot Az [g, CFC-6001 
P2 Right Foot A Resultant [g, CFC-6001 
Acc 1 Rear XMBR Left X [g, CFC-GO] 
Acc 1 Rex  XMBIi Left X Velocity [kph, CFC-I XOl 
Acc 1 Rear XMBR Left X Displacement [mm, CFC-I80] 
Acc 2 Rear XMBR Left Y [g, CFC-GO] 
Acc 2 Rear XMBR Left Y Velocity [kph, CFC-I 801 
Acc 2 Rcar XMBR Left Y Displacement [mm, CFC-1 SO] 
Acc 3 Rear XMBR Right X [g, CFC-GO] 
Acc 3 Rear XMBR Right X Vclocity [kph, CFC-I 801 
Rcc 3 Rear XMBR Right X Displacement [mm, CFC-1801 
Acc 4 Rex XMBR Right Y [g, CFC-601 
Acc 4 Rear XMBR Right Y Velocity [kph, CFC-180] 
Ace 4 Rear XMBR Right Y Displacement [mm, CFC-1801 
Rcc 5 P1 Toepan Left X [g, CFC-601 
Acc 5 PI Toepan Left X Velocity [kph, CFC-I801 
Acc 5 PI Toepan Left X Displacement [mm, CFC-I XOJ 
Acc 6 PI Toepan Left Z [g, CFC-601 
Acc 6 P1 Toepan Left 2 Velocity [kph, CFC_180] 
Acc 6 PI Toepan Left Z Displacement [mm, CFC-1 801 
Rcc 7 P1 Toepan Right X [g, CFC-601 
Ace 7 PI Toepan Right X Velocity [kph, CFC-1801 
Acc 7 P1 Toepan Right X Displacement [mm, CFC-180] 
Ace X PI Toepan Right Z [g, CFC-601 
Acc 8 PI Toepan Right Z Velocity [kph, CFC-I80] 

B-7 

B-191 
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APPENDIX C 

PART 572B/E DUMMY CONFIGURATION 
AND PERFORMANCE VERIFICATION DATA SHEETS 
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Appendix C contains the results from certification tests performed on the 50th percentile male anthropomorphic 
test devices utilized for this crash test The results indicate that the dummes meet all of the performance requirements of 
the six standard tests as specified in 49 CFR Part 572, Federal Register, Volume 42, No 25, dated February 7, 1977. 

The tests were conducted at the Dummy Certification Test Facility of Veridian Engineering A summary of the 
test results, and Part 572 specifications are included In this Appcndix 

Dummy serial numbers and certification datcs are 

Position No /Location Serial No 

#]/Driver 288 

#2/Right Front Pawenger 421 

Completion Date 

5/8/2001 

5/8/2001 

Electronic Tcct Euuinment 

The complement of signal conditioning, recording and display ccluipment, in conjunction with dummy 
certrfication testing, can be found in Ncw Car Asccssment and Standards Indicant Testing Final Rcport No 6525-V-1 

c-2 



DUMMY CONFIGURATION DIMENSIONS 

I K I 
I 

aEMw 
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PART 5720 
HEAD DROP TEST 

J 

Relative Hurmdity 10% - 70% 32 
Peak Resultant Acceleration 250-300 G's 257 57 
Peak Lateral Acceleration 15 G's Max 2 75 

Is Accelerdtion Curve Unimodal'p YES YES 

Dummy Send Number 288 

Date May 2,2001 
Workfile 288101 hdp 

Sequential Tcst Numbcr 1 

Remarks 

Laboratorv Technician B Swiecicki 

c-4 

1 
84 1 3-62 



PART 5720 
NECK ELEXTON TEST 

Relative Hurmdily 
Impact Velocity 

10 m 
Pendulum Decelerdtion 20 mF 

30 Ins 
D Plane Rotation Max 
Moment About Occipital M ~ x  
Condyle 
Occipital Moment - Curve Decay 
Time to 7 38 ft-lhf 

Dummy Senal Number 288 

Date May 3,2001 
Workfile AcOlOOa raw 

Sequential Test Number 1 

10% - 70% 32 

22 6 - 23 4 Ft/s 
6 9 - 8 2 ft/s 

1’3 1 - 164ftk 
19 0 - 23 0 ft/S 

77 - 91 Deg 
51 0 -  61 OFt-Lhs 

80 - 100 I I I~  

23 00 
7 99 
l ?  94 
19 03 
88 08 
57 88 

87 04 

6 Axis Neck Transducer 

Remarks 

Laboratory Technician B Swiecich 

c-5 84 17-62 
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PART 5720 
NECK EXTENSION TEST 

Dummy Serial Number 288 

Date May 3,2001 
Workfile Ab0104a raw 

Sequential Test Nurnbcr 1 
6 Axis Neck Transducer 

Relative Humidity 10% - 70% 32 0 
Impact Velocity I9 50 - 20 30 Ft/s 19 58 

10 ms 4 9 - 6 2 ft/S 5 42 
Pendulum Deceleration ’ 20 MS 1 0 2 -  128ft/s 1 1  39 

30 ms 15 I - 18 4 ft/S 16 43 
D Plane Rotation Max 99- 113Deg 112 14 

Condyle 
Occipital Moment - Curve Decay 94-  114ms 104 52 
Time to -7 38 ft-lbf 

Moment About Occipital Max -50 2 - -38 4 Ft-Lbs -41 19 

Remarks 

Laboratory Technician B Swiecich 

C-6 

I 
1 
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PART 5720 
THORAX IMPACT TEST 

Dummy Serial Number 288 
Sequential Test Number 1 
Date May 8,2001 
Workfile D 10002a raw 

Temperalurc 69-72 Deg I: 70 0 
Relative Hurmdity 10% - 70% 32 0 
Pendulum Velocity 21 6 - 2 2 4 F V s  22 0 
Maximum Deflection 1 90 - 2 20 in 2 12 
Maximum Resistive Force 876 - 989 LbS 924 20 
Internal Hysteresis 69 - 85 % 75 57 
, 

Remarkq 

Laboratory Technician B Swiecich 

c-7 84 13-62 



Dummy Serial Number 
Sequential Test Number 
Date 
Workfile 

Temperature 
Relahve Hurmdity 
Peak Resultant Acceleration 
Peak Lateral Acceleratron 
Is Acceleration Curve Unimodal'? 

PART 5720 
HEAD DROP TEST 

66-78 Deg F 72 
10% - 70% 31 

250-300 G's 276 57 
15 G's Max 5 65 

YES YES 

42 1 
1 
May 2,2001 
421 101 hdp 

Remarks 

Lahoralorv Tcchnman B Swiecicki 

C-8 84 13-62 



PART 5720 
NECK FLEXION TEST 

Dummy Serial Number 42 1 

Date May 3,2001 
Workfile AdOlOOa raw 

Sequential Test Number 1 
6 Axis Neck Transducer 

Pendulum Dccelerat~on 

Remarks 

Laboratory Technician B Swieci~lu 

c-9 84 13-62 



PART 5720 
NECK EXTENSION TEST 

Relative Humidity 
Impact Velocity 

Pendulum Deceleration 20 
10 m?, 

30 ms 
D Plane Rotation Max 

Condyle 
Moment About Occipital Max 

Dummy Send Number 42 1 

Date May 3,2001 
Work file 

Sequential Test Number 1 

AeO 1 OOa raw 

10% - 70% 32 0 
19.67 
5 29 
10 9s 
16 12 
109 47 

19 50 - 20 30 Ft/s 
4 9 - 6 2 ft/S 

10 2 - 12.8 ft/q 
15 1 - 18 4 ft/q 

99 - 113 DCg 
-SO 2 - -38 4 Ft-Lbs -41 SO 

6 Axis Neck Transducer 

Occipital Moinent - Curve Decay 
Time to -7 38 ft-lbf 

94-  1 1 4 m  100 20 

Remarks 

Laboratory Technician 13 Swiecickt 

c-I0 84 13-62 
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Relative Humidity 
Pendulum Velocity 
Maximum Deflection 
Maximum Resistive Force 
Internal Hvsteresis 

PART 5720 
THORAX IMPACT TEST 

10% - 70% 32 0 
21 6-224Ft/s  22 0 
1 9 0 - 2 2 0 i n  1 97 
876 - 989 LbS 

69 - 85 % 

881 44 
72 18 

D u m y  Serial Number 42 1 

Date May 7,2001 
Workfile DlOOOla raw 

Sequential Test Number 1 

Remarks 

Laboratory Technician B Swiccicki 

c-11 84 1 3-62 
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APPENDIX D 

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION 
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INSTRUMENT CALLBRATION FOR PASSENGER DUMMY 
( 6 Month Cahbrahon Minimum) 

Serial # 

AC-98HlO-F01 

AC-99202-FOX 

AC-99 102-Fl0 

AC-P1534 I 

I Calibrahon 

Last Next 

1 2-Apr-0 1 12-oct-01 

I2-Apr-0 I 12-Oct-01 

1 1 -Apr-01 11-oct-01 

1 1 -Am-0 I I 1 -0ct-0 1 

DRIVER DUMMY ( S / N  288) 

Head X Arm Y 

Head Y Arm 

ENDEVCO 

Manufacturer 

ENTRAN 

Head 2 Arm X 

Y 

ENTRAN 

ENTRAN 

Head 

ENTRAN 

ENTRAN 

ENTRAN 

Y (R) kNTRAN 

AC-99102-F13 

AC-99 1 OS-F27 

AC-99H12-Fl2 

AC-00Ll3-Fl3 

AC-99 I OX-F25 

12-Apr-0 I 12-oct-01 

1 I -Apr-0 1 11-oct-01 

12-Apr-01 12-oct-01 

18-Jan-01 18-Jul-01 

I 2-Anr-0 1 12-oct-01 

AC-99D 15-NO8 

AC-00L20-A I 2 

AC-OOL13-F72 

LC-85 1 FX 

LC-851Fy 

LC-85 1Fz 

I , C - ~ S I M ~  

LC-85 I My 

LC-8.5 1Mz 

Neck Moment i 1 DENTON 

DENTON 

DENTON 

12-Apr-0 I 12-oct-01 

18-Jan-01 1 X-Jul-01 

02-Mar-01 02-Sep-01 

28-Dec-00 28-Jun-0 1 

28-Dec-00 28-Jun-01 

28-Dec-00 28-Jun-01 

28-Dec-00 28-Jun-01 

28-Dec-00 28-Jun-01 

28-Dec-OO 28-Jun-01 

ENTRAN 

ENTRAN 

Chest 

(R) 

Neck Load Cell X 

ENTRAN 

Chest ENTRAN 

Y (R) ENTRAN 

ENTRAN 

DENTON 

Y 

Z 

DENTON 

DENTON 

AC-99H12-FI8 

AC-99H 12-F29 

AC-98H13-Fl5 

AC-WH12-Fl4 

AC-99H12-F23 

AC-99H12-Fl I 

DS-288 

AC-P 16225 

17-Apr-0 1 17-Oct-01 

1 7-Apr-0 1 17-Oct-01 

I 7-Apr-0 I 17-Oct-01 

17-Apr-01 17-Oct-01 

17-Apr-0 1 17-0ct-0 I 

17-Apr-0 1 17-0ct-01 

04-May-0 1 04-NoV-01 

17-Am-01 17-0ct-01 

z(R> 
; 

ENTRAN 

SERVO 

D-2 84 I 3-62 

Pelvic. X 

Y 

Z 

ENDEVCO 

ENDEVCO 

ENDEVCO 

AC-PI 61 7 1 

AC-PI 6945 

17-Apr-01 I7-0~t -0  1 

I7-Apr-0 1 17-0~1-01 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
i 
I 
t 

1 DRIVER DUMMY (S/N 288) I Manufacturer I Serial # I Last I Next 
I 

INSTRUMENT CALIBRATION FOR PASSENGER DUMMY 
( 6 Month Calibration Minimum ) 

~ LeftFemurLoad X DENTON I LC-257Fx I 28-Dec-00 I 28-Jun-01 
I I 

Calibrahon 
I 

Y DENTON LC-259My 29-Dec-00 29-Juri-01 

Z DENTON LC-259Mr 29-Dec-00 29-Jun-0 1 

Left Knee Shear Dx ASTC FLX-102-LTKN 04-Apr-01 04-Oct-01 

; ASTC FLX- 101-RTKN - 04-Oct-01 

Left Upper Tibid Fx Denton FLX- 102-UTLFX 08-NOV-00 08-May-01 

F Z  Dcnton FLX- 102-UTLFZ OX-Nov-OO OX-May-01 

Mx Denton FLX- I 02-UTLMX 08-NOV-00 08-May-01 

My Denton FLX- 1 02-UTLMY 08-Nov-00 08-May-01 

Left Lower Tibia Fx Dcnton FLX-102-LTLFX 1 5-NOV-00 15-May-01 

Fy Denton FLX- 102-LTLFV 1 J-NOV-00 15-May-01 

Fz Dcnton FLX-102-LTLJZ 15-NOV-00 15-May-01 

Mx Denton FLX- I OZLTLMX I5-NOV-OO 15-May-01 

My Denton FLX- 1 OZLTLMY 15-NOV-OO 15-May-01 

Rght  Upper Tibia Fx Denton FIX-1 01 -UTFWX 013-NOV-00 08-May-01 

F L  Denton FLX- 10 I - U r n  08-NOV-00 08-May-0 1 

M X  Dcnton FLX-101-UTRMX 08-Nov-00 08-May4 1 

My Denton FLX- 101 -UTRMY 08-NOV-00 OS-MdY-O I 

Y 

z 
L Femur Moment X 

Y 

Z 

Right Femur Load X 

Y 

Z 

DENTON LC-257Fy 28-Dec-00 28-Jun-0 1 

DENTON LC-257Fz 28-Dec-00 28-Jun-0 1 

DENTON LC-257Mx 28-Dec-00 28-Jun-01 

DENTON LC-257My 28-Dec-00 28-Jun-01 

DENTON LC-257M7 28-Dec-00 28-Jun-01 

DENTON LC-259Fx 29-DCC-00 29-Jun-0 1 

DENTON LC-259Fy 29-Dec-00 29-Jun-0 1 

DENTON Lc-259P~ 29-Dec-00 29-Jun-0 1 

DENTON R Fcrnur Moment LC-259Mx 29-DCC-00 29-Jun-0 1 X 

11-? X413-62 



INSTRUMENT CALZBRATION FOR PASSENGER DUMMY 
( 6 Month Calibrahon Minimum ) 

Ry 

RZ 

L d t  Foot Ax 

Ay 

A7 

DRIVER DUMMY ( S / N  288) Manufacturer 

Right Lower Tibia Fx Denton 

Fy Denton 

Fz Denton 

Mx Denton 

Contelec 

Contelec 

ENTRAN 

ENTRAN 

ENTRAN 

Denton 

Left Tibia ENTRAN 

AC-OOLI 3-FI 6 

AC-OOL13-FO6 

AC-00L20-A I4 

AC-OOL20-Al5 

AC-OOL 1 3-F10 

Right Tibia X I ENTRAN 

18-Jan-01 18-JuI-01 

18-Jan-01 18-Jul-01 

18-Jan-01 18-Jul-01 

18-Jan-01 18-Jul-0 1 

1 8-JXI-01 18-Jul-01 

Left Ankle Contelec 

Contelec ---'-"- RZ Contelec 

A y 

Az 

Right Ankle 

ENTRAN 

ENTRAN 

Rx Contelec 

Right Foot Ax I ENTRAN 

Cali brati on I T ASt I Next 

I 

Serial # 

11-4 84 13-62 



INSTRUMENT CALIBRATION FOR PASSENGER DUMMY 
( 6 Month Calibration Minimum ) 

; SERVO DS-421 04-May-01 -- 
Pelvic X ENTRAN AC-991 O W 2 6  I 2-Apr-0 I 

Y ENTRAN AC-99EI3O-ZO2 1 2-Apr-O I 

Z ENTRAN AC-99 1 OX-F30 12-Apr-01 

04-NOV-01 

12-OLt-01 

12-Oct-01 

12-Oct-01 

D-5 8413-62 



INSTRUMENT CALIBRATION FOR PASSENGER DUMMY 
( 6 Month Calibration Minimum ) 

k f t  Upper Tibia 

Right Upper Tibia Fx Denton F'LX-104-UTRFX 08-NOV-00 08-May-01 

FZ Denton FLX- 1 04-UTRFZ 08-NOV-00 OS-May-Ol 

Mx Denton FLX- 1 04-UTRMX 08-NOV-00 08-May-0 1 

My Denton FLX-106UTRMY OX-NOV-OO OS-May-01 

D-6 84 13-62 



Right Tibia X 

Y 

ENDEVCO 

ENDEVCO 

Ry 

Rz 

Contelec 

Contelec 

Left Foot Ax 

Av 

ENDEVCO 

ENDEVCO 

Az ENDEVCO 

I 
1 INSTRUMENT CALIBRATION FOR PASSENGER DUMMY 

( 6 Month Calibration Minimum ) 

Calit .ation 

PASSENGER DUMMY ( S / N  421) I 
I 

Manufacturer Senal # 

FLX- 104-LTRFX 

h s t  

09-NOV-00 

Next 

09-Mav-01 Right Lower Tibia Fx I Denton 

Denton 

Denton 

Denton 

Denton 

m- I 04-LTRFY 

FLX- 1 04-LTRFZ 

09-NOV-00 

09-Nov-00 

09-May-01 

09-Mav-0 1 

FUC-104-LTRMX 

FLX-104-LTRMY 

09-NoV-00 

09-NOV-00 

09-May-0 1 

09-Mav-0 I 

AC-AGAC4 17-Anr-01 17-0ct-01 ENDEVCO 

ENDEVCO 

Left Tihi3 

AC-J20064 

AC-PI 53 19 

AC-P17833 

17-Apr-01 

17-Apr-0 1 

17- AD^-0 1 

17-Oct-01 

17-Oct-01 

17-0~t-01 

Lcft Ankle Rx I Contelec FLX- 107-AXRRP 

FUZ-103-AYRRP 

26-Sep-00 

26-Sen-00 

26-Ma-0 I 

26-Mar-01 

E X -  103-AZRRP 

FLX-1 04-AXRRP 

FLX-I 04-AYRRP 

26-Sep-00 

26-Sep-00 

26-Sen-00 

26-Mar-0 I 

26-Ma-01 

26-Mar-01 

Contelec 

Contelec 

Right Ankle 

FLX- 1 W-AZRRP Rz I Contelec 26-Sep-00 

17-Apr-01 

17-Aor-01 

26-MU-01 

I 7-0ct-0 1 

17-Oct-01 

AC-Jl8059 

AC-J23804 

I 
I 

ENDEVCO 

Right Foot ENDEVCO 

ENDEVCO 

AC-BF65 J 

AC-P17365 

AC-AJ4YS 

1 7-Apr-0 1 

1 7-Apr-0 1 

17-Am-01 

17-Oct-01 

17-0ct-01 

I7-0ct-01 

AC-P I5975 17-Apr-0 1 17-Oct-01 

D-7 84 13-62 



INSTRUMENT CALIBUTION FOR VEHICLE ACCELEROMETERS 
( 6 Month Calibration Minimum ) 

Left Seat Rear Crossmember X 

Left Seat Rear Crossmember Y 

Calibration 

I 
1'  

Manufacturer Senal # Last Next 

ICs AC-D88 18-Apr-01 18-0ct-01 

ICs AC-D36 1 8-Apr-O 1 18-0ct-O 1 

D-X 841 3-62 

I 
I 
I 
I 
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	P2 Head 9 Array X Arm Ay g,CFC-10001

	P2 Hedd 9 Array X Arm Az g, CFC-lOOO]
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	P2

	P2 Upper Neck Fx IN CFClOOOl
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	P2 Icrt Fcmur Fy N,CFC-600]
	P2 Left Femur FL N,CFC-6001
	P2 Left Femur F Resultant N, CFC-GOO]
	P2 Txft Fcmur Mx Nm,CFC-6001
	P2 Left Fernur My Nm,CFC-6001
	P2 Lett Femur Mz Nm, CFC-GOO]

	P2 Left Femur M Resultant Nm,CFC-6001
	P2 Right Femur Fx N,CFC-6001
	P2 Right Femur Fy N,CFC-6001
	P2 Right Femur Fz N,CFC-6001
	P2 Right Femur F Resultant N,CFC-6001

	P2 Right Femur Mx Nrn,CFC-6001
	P2 Right Femur My Nm,CFC-600]
	P2 Right Fernur Mz Nm,CFC-601
	P2 Right Femur M Resultant Nin,CFC-6001
	P2 Left Knee Shear Dx mm, CFC-I801
	P2 Right Knee Shear Dx mm,CFC-1801
	P2 Left Upper Tibia Fx N, CFC_6OO]
	P2 Ixft Upper Tibla FL N,CFC-6001
	P2 Left Upper Tibia Mx Nm,CFC-6001
	P2 Left Upper Tibia My Nm, CFC-GOO]
	P2 Lcft Lower Tibia Fx N,CFC-6001
	P2 Left Lower Tibia Fy N,CFC-6003
	P2 Ixft Lower Tibia Fz N,CFC-6001
	P2 Left Lower Tibia F Resultant N,CFC-600]
	P2 Left Lower Tibia Mx Nin,CFC-6001
	P2 Lcft Lower Tibia My Nm,CFC-6001
	P2 Right Upper Tibia Fx N,CFC-6001
	P2 Right Upper Tibia Fz N,CFC-6001
	P2 Right Uppcr Tibid Mx Nm, CFC-hOO]
	P2 Right Upper Tibia My iNmCFC-6001
	P2 Right Lower Tibia rx N,CFC-6001
	P2 Right Lowcr Tibia Fy N,CFC-6001

	P2 Right Lower Tibia Fz N,CFC-6001
	P2 Right Lower Tibia F Resultant N,CFC-6001
	P2 Right Lower Tibia Mx Nm,CFC-600]


	P2 Right Lower Tibia My Nm,CFC-6001
	P2 Left Tibia Ax g,CFC-6001
	P2 Left Tibia Ay g,CFC-6001

	P2 Right Tibia Ax g,CFC-6001
	P2 Rlght Tibm Ay g.CFC-6001
	P2 Left Ankle Rotation x Deg,CFC-180]

	P2 Left Ankle Rotation y Deg, CFC-I801
	P2 Left ankle Rotation L Deg,CFC-1801
	P2 Right Ankle Rotation x Deg,CFC-1801
	P2 Right Ankle Rotation y Deg,CFC-1801

	P2 Right Ankle Rotation I Deg,CFC-1801
	P2 Left Foot Ax g,CFC-6001
	P2 Lett Foot Ay g,CFC-6001

	P2 Left Foot Az g,CFC-6001
	P2 Left Foot A Resultant g,CFC-6001
	P2 Right Foot Ax g,CFC-6001

	P2 Right Foot Ay g,CFC-600]
	Acc 1 Rear XMBR Left X g, CFC-GO]

	Acc 1 Rex XMBIi Left X Velocity kph, CFC-I XOlB-191
	Acc 1 Rear XMBR Left X Displacement mm, CFC-I80]
	Acc 2 Rear XMBR Left Y g, CFC-GO]

	Acc 2 Rear XMBR Left Y Velocity kph, CFC-I801
	Acc 2 Rcar XMBR Left Y Displacement mm, CFC-1 SO]
	Acc 3 Rear XMBR Right X g, CFC-GO]
	Acc 3 Rear XMBR Right X Vclocity kph, CFC-I801
	Rcc 3 Rear XMBR Right X Displacement mm,CFC-1801
	Acc 4 Rex XMBR Right Y g,CFC-601
	Acc 4 Rear XMBR Right Y Velocity kph,CFC-180]

	Ace 4 Rear XMBR Right Y Displacement mm,CFC-1801
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