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Sectron 1 0 

Purpose and Test Procedure 
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Purpose 

This 48 km/h load cell barrier impact test was conducted for the Volpe Nanonal 

Transportation Systems Center (Volpe) by Transportanon Research Center Inc. (TRC Inc.). 

The purpose of this testing was to evaluate and compare vehrcle and occupant responses in 

frontal rigtd bamer crash tests conducted at various impact speeds usmg model year 2001 

vehtcles m support of the FMVSS 208 Implementation plan (May 12, 2000 interim rule). For 

this test, the subject vehicle was a 2001 Toyota Echo 4 door sedan and the barner wall was 

equipped with a load cell barrrer. 
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Test Procedure 

Thus test was conducted m accordance wnh Volpe’s mstructrons for a full frontal car to 

load cell barner test Data was obtamed relatrve to FMVSS 208, “Occupant Crash Protectton” 

performance 

The test vehrcle, a 2001 Toyota Echo, was mstrurnented wrth ten (10) accelerometers to 

measure longrtudmal axts acceieratrons and three (3) accelerometers to measure vertrcal axis 

accelerations. The dnver’s and passenger’s airbag srgnals were momtored with mductrve 

pickups The vehicle impacted a load cell frontal bamer The vehicle’s specrfied impact 

velocity range was 47 2 to 48 8 km/h 

The test vehicle contamed two (2) Part 572E adult male Hybnd III anthropomorphrc test 

devices (dummres) The dumrnres were poslnoned m the front outboard desrgnated seating 

posmons accordmg to NHTSA Laboratory Test Procedure TP-208-10 The drover dummy and 

the passenger dummy were both unbelted and were restramed wrth front smgle stage an-bags. 

Both dummres were mstrumented wrth an array of twelve (12) accelerometers m the head, 

and three (3) accelerometers m the chest, onented to measure longmtdmal, lateral, and vertrcal 

acceleratrons The dumrnres were also instrumented with upper and lower neck moment and 

force load cells, left and nght femur load cells to measure dxlal forces, and chest deflectron 

potentrometers. Both dummres were also instrumented upper and lower trbra load cells to 

measure forces and moments, and knee drsplacement potenttometers. The dnver dummy was 

equtpped wrth THOR-LX legs, which mcluded longrtudmal and lateral tibia accelerometers, 

three (3) foot accelerometers on each foot to measure acceleratrons m three (3) axes and three (3) 

rotary potennometers at each ankle to measure foot rotatrons about three (3) axes The 

passenger dummy was mstrumented wrth three (3) foot accelerometers to measure acceleratrons 

at the heel and toe 

The 171 data channels were digrtally sampled and recorded at 12,500 samples per second 

and processed per SAE 5211 March 1995 
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The crash event was recorded by one (1) real-time panning matron picture camera and 

fourteen (14) hrgh-speed motion picture cameras. The pre-test and post-test condmons were 

recorded by one (1) real-time motion prcture camera. 

The load cell bamer crash test summary data are presented m Sectron 2.0. The FMVSS 208 

summary data are presented in Section 3.0 The occupant, camera, barner, and vehicle 

measurements are presented m Sectron 4.0 Appendrx A contams the still photographic pnnts 

Appendix B contams the dummy, vehicle, and bamer data plots. Appendix C contains the 

dummy verification data Appendix D contams miscellaneous test informatron. 
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Section 2.0 

Full Frontal Load Cell Barrier Test Summary 
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Test Result5 Summary 

Thl, full frontal load cell barner crash te\t wds conducted by TRC Inc on September 24, 

2001. 

The test vehcle. a 2001 Toyotd Echo 4 door seddn, NHTSA Number (TBD), was equrpped 

with a 1 5-hter transverse engme, dutomdtic transmls\lon, power steenng, power brakes and 

single stage front arbags The vehlcle’y test weight wd\ 1 157 6 kg The vehicle’\ lmpdct speed 

was 47 8 km/h The vehicle sustamed 465 mm of static crush dunng the impact. 

The dnver’$ 36 mllhsecond Htid Injury &tend (HIC) was 616 The dnver’s 15 

m&second HIC was 419. The dnver’s chest maxlmum resultant acceleration with three (3) 

milliseconds mnumum durdhon was 63 7 g The driver’\ maximum chest deflection was 

66 mm The driver’\ left and nght femur m&xlmum dxldl compre%l\e forcec were 7813 N and 

9572 N, respectlkely. The dnker dummy’s neck injury ccllcul&on$ were as follows: NTF, 0 17; 

NTE, 0 55, NCF, 0 16, NCE, 0 91 

The nght front passenger’s 36 m&second HIC WZZ, 261 The passenger’s 15 rmlh\econd 

HIC was 161. The passenger’s chest mdxlmum resultdnt acceleration with three (3) 

mllhsecond\ muumum duration was 52 7 g The passenger’s maxImum cheqt deflection was 

17 mm The passenger’s left and nght femur maximum dxlal compres\lve force? were 6805 N 

and 7467 N, respectively The nght front passenger’s neck injury cdlculdtlons were d\ follows* 

NTF, 0 28; NTE, 0 19; NCF, 0.33; NCE. 0 18 
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Data Acquisltlon Explanations 

There were no anon-&es to report for thrs test. 

A data spike which occurs m each of the driver’s head acceleration data channels appears to 

comclde with driver head contact with the wmdshleld. 
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Te\t mode. 

Test date. 

Test time* 

Ambient temperature. 

Vehicle ye&make/ 
model/body style* 

Vehicle te\t weight* 

Impact angle’. 

Impdct velocity’* 

Mdvlmum 5tdtrc crush. 

Average rebound. 

Number of ddtd channels* 

Number of cdmeras- 

Dumnues* 

Type 

Location* 

Restraint. 

Seat track posltlon for test* 

Driver. 

Pa\\enger* 

Seat back position for test: 

Driver. 

Passenger. 

Table 1 Crash Test Summaq 

Frontal lodd cell bamer 

09/24/o 1 

1537 

21” c 

200 1 /Toyot&cho/4 door sedan 

11576kg 

0” 

47 8 km/h 

465 mm 

538 mm 

171 

High-speed 14 

Driver #206 

Part 572E 

Left front 

Alrbag 

Redl-time 1 

Passenger #202 

Part 572E 

Right front 

Alrbag 

Mid 

Mid 

1.8” (measured on headrest post) 

1 8” (measured on headrest post) 

Head restraint po\ltlon for teqt* 

Driver* Full up 

Passenger* Full up 

Steenng column position* Mid 

* With respect to tow track centerline 
’ Speed trap measurement (k 08 km/h accuracy) 
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Tdble 2 General Test and Vehicle Parameter Data 

Vehicle year/make/ 
model/body style: 

VIN. 

Model year: 

Body style* 

Color 

Engme data: 
Cylmders: 
Displacement 
Cylinder placement: 
Engme placement. 

Transrmssion data* 

Fmal dnve: 

Date vehxle recetved. 

Odometer readmg: 

Dealer’s name 
and address. 

Accessones: 

Power steermg 

Power brakes 

Power seats 

Power windows 

Tinted glass 

Radio 

Clock 

Other 

2001/Toyota/Echo/4 door sedan 

JTDBT123810193853 

2001 

4-door sedan 

Black 

4 
1.5 liters 
Strarght 
Transverse 

4 speed, -manual, Xautomatrc, -overdrive 

XFQQ, -Rm, 

09/06/200 1 

79 

Germam Toyota 
5777 Scarborough Blvd. 
Columbus. OH 43232 

-4m 

Yes 

Yes 

NO 

No 

Ye3 

Yes 

Yes 

None 

Automatic transmrssron 

Automatic speed control 

Trltmg steering wheel 

Telescoping steermg wheel 

An condrtlonmg 

Ann-skid brake 

Rear window defroster 

Power door locks 

Certtficatton data from vehicle’s label: 

Vehicle manufactured by. Toyota Motor Corporation 

Date of manufacture* 07/o 1 

VIN: JTDBT123810193853 

GVWR- 3010 lbs 

GAWR: Front: 1610 lbs. 

Rear: 1450 lbs. 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 
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Table 2 General Test and Vehicle Parameter Data, Cont’d. 

Tires on vehicle (mfr., line, size): Goodyear, Integrity, P175HR14 

Tire pressure with maximum capacity vehicle load: 
Front: 44 PSI (300 kPa) 
Rear: 44 ps1 (300 kPa) 

Spare tire (mfr., line, size): Dunlop, Temporary, T11570D 14 

Type of seats: 
Front Bucket 
Rear Bench 

Maximum width. 1660 mm 

Wheelbase- 2370 mm 

Locanon of “Recommended Tire Pressure” label: 

The label was located in the glove box. 

Data from vehicle’s “Recommended Tne Pressure” label”: 

Recommended tire size: P175/65R14 

Recommended cold tire pressure: 
Front 32 psi 
Rear: 32 psr 

Vehicle Capacr tv Data: 

(220 kPa) 
(220 kPa) 

Number of Occupants (Designated seatmg capacny): 
Front 2 
Mid N/A 
Rear 3 
Total 5 

Vehicle capacity weight: 351 kg 

Rated cargo/luggage weight 11 kg 

Test vehicle attitude: 

Delivered attitude: LF 653 mm; RF 649 mm; LR 654 mm; RR 648 mm 

Fully loaded attitude: LF 624 mm; RF 622 mm; LR 626 mm; RR 622 mm 

Pre-test atntude: LF 621 mm; RF 625 mm; LR 613mm; RR 608 mm 

Post-test amtude: LF 635 mm; RF 625 mm; LR 624 mm; RR 596 mm 
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Table 2 General Test and Vehicle Parameter Data Cont’d 

Weight of test vehtcle as received (with maximum flutds)=UDW* 

Right front 293.0 kg Rrght rear 187.5 kg 

Left front 309.5 kg Left rear 181.5 kg 

Total front werght 602 5 kg (65 5 % of total vehtcle weight) 

Total rear weight 369 0 kg (34 5 % of total vehicle weight) 

Total delivered weight 971 5 kg 

Calculation of test vehicle’s target test weight’ 

Total Dehvered Weight (UDW) = 971 5 kg 

Rated Cargo/Luggage Weight (RCLW)’ = 11 kg 

Weight of 2 Part 572E Dumrmes @ 76 kg each = 152 kg 

Target test wetght = 11345 kg 

Weight of test vehrcle with required durnnues and 23.1 kg of cargo weight’ 

Rtght front 327 6 kg 

Left front 335 2 kg 

Total front waght 662.8 kg 

Total rear wetght 494 8 kg 

Total test weight 1157.6 kg 

Weight of ballast secured m vehicle: None 

Components removed to meet target test weight: 

Right rear 244.2 kg 

Left rear 250 6 kg 

(57.3 % of total vehicle werght) 

(42.7 % of total vehicle weight) 

(2.0 % over target test weight) 

Rear wmdow glass, rear bumper and 
fascta, rear seats and belts, all side 
windows, rear mtenor tnm and speakers, 
rear deck, trunk lid, tall lights, spare hre 
and approxrmately 3/4ths of Stoddard 
from fuel tank. 

Locatron of Vehrcle’s CG* 10 13 mm rearward of front wheel centerhne 

’ Cargo weight for mulnpurpose passenger vehrcles, trucks, and buses IS the vehicle’s rated 
cargo and luggage weight from the vehicle’s label or 136 krlograms, whichever is less. 
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Table 3 Post-Impact Data 

Test number: 010924 

Test date: 09/24/O 1 

Test time: 1537 

Test type: Frontal load cell bamer 

Impact angle* 0” 

Ambrent temperature 
at impact area: 21” c 

Requrred impact velocity range: 47.2 to 48.8 km/h 

Bamer impact velocr tv: 

Prrmary: 47.8 km/h 

Secondary: 47.9 km/h 

Distance from vehicle to barrier: 

Entermg velocr ty trap: 661 mm 

Exr ting velocrty trap: 51 mm 

Vehicle rebound from flat rigid bamer: 

Drstance from test vehrcle to barrrer impact point: 

Post-test: L 539 mm; C 539 mm; R 537 mm 

Average rebound: 538 mm 

2-8 



Fipure 1 Impact Velocltv Measurement System 

The final vane clears the final ermttedrecelver par 5 1 rmlhmeters before impact. 

The vanes have 6 1 0-milhmeter spacing. 
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Figure 2 Vehicle Accelerometer Placement 

(Z) i Vertical 

(U) - Longltudmal 

Side View 

(Y) t Lateral 

(X) - Longltudmal 

Bottom View 
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Section 3 0 

Summary of FMVSS 208 Data 
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Table 5 Dummy Iniurv Criteria Data 

Driver 

Passenger 

Maximum Acceleration’ 

Head 

X Y Z R X 

-75.6 g 20.0 g -53.7 g 81.9 g -70.1 g 

-41.6 g -14 0 g -28.1 g 43.7 g -51.4 g 

Maximum Femur Compressive Force 

Chest 

Y Z 

15.3 g 31.6 g 

-5.1 g 17.2 g 

Dnver 

Passenger 

Left Femur 

7813 N 

6805 N 

Right Femur 

9572 N 

7467 N J 

Head Iniurv Criteria’ 

Driver 

Passenger 

36 millisecond 

HIC 

616 

261 

Dnver 

Passenger 

15 m&second 

HIC 

419 

161 

Time tl Time t2 

74.2 ms 108.2 ms 

63 9 ms 99.9 ms 

Time tl 

74.4 ms 

77.0 ms 

Time t2 

87.0 ms 

92.0 ms 

Chest Maximum Resultant Acceleration3 

Acceleration Time tl 

Driver 63.7 g 88.9 ms 

Passenger 52.7 g 79.3 Ills 

Time t2 

91.9 ms 

82.3 ms 
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Table 5 Dummy Tnlury Cntena Data, Cont’d 

Maxlmum Chest Deflection 

Dnver 66 mm 

Passenger 17 mm 

Neck Imurv Calculations (Nu)’ 

NTF NTE NCF NCE 

Dnver 0.17 0 55 0 16 091 

Passenger 0 28 0 19 0 33 0.18 

’ See Report Sign Convention m Appendix D. 
’ As defined m FMVSS No. 208. 
3 Defined as equal to or exceeding 0 003 sec. durabon 
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Table 6 Post-Imnact Dummv/Vehrcle Data 

Vtsible Dummv Contact Pomts: 

Head 

Chest 

Abdomen 

Left knee 

Rrght knee 

Door openma: 

Front 

Rear 

Seat movement: 

Left Front 

Right Front 

Left Rear 

Right Rear 

Glaunp damage: 

Other notable imnact effects: 

Dnver 

Airbag, visor, windshteld 
head restraint 

Airbag, lower steenng 
wheel 

None 

Instrument panel 

Instrument panel 

Left 

Easy 

Easy 

Seat back failure 

None 

None 

None 

None 

Shattered 

None 

Passenger 

Air-bag, visor, head restraint 

Aubag 

None 

Instrument panel 

Instrument panel 

Rrght 

Easy 

Easy 

Seat shift 

None 

None 

None 

None 
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SectIon 4 0 

Occupant, Camera. Vehcle, and Barner InformatIon 
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Dummv Kmematlc Summary 

Dnver Dummy 

Upon impact, the dnver dummy trdnsldted forwtid m the seat lmpactmg both knees mto 

the Instrument panel. The dummy’s head contacted the arbag, wmdshleld, and forward 

edge of the sun visor and the neck went mto extension as the face and che$t impacted the 

alrbag The lower chest contacted the lower steermg wheel nm As the dummy rebounded 

mto the se& bdck, the dummy’s head rotated forward and then rearward, contactmg the 

heLtdrest The dnver dummy came to rest seated m the dnver’s seat leanmg shghtly to the 

nght. 

Right Front Passenger Dummy 

Upon Impact, the passenger dummy translated forward m the \edt lmpdctmg both knees 

mto the instrument panel The dummy’s neck extended redrwdrd as the dummy’s face and 

chest Impacted the dirbag The dummy’s hedd also contacted the forward edge of the sun 

visor. As the dummy rebounded mto the sedt back, the dummy’s head rotated forward and 

then rearward, contacting the heddrest The dummy came to rest seated m the passenger’s 

seat, ledmng yllghtly to the left 
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Fwre 3 Dummy Measurement Locations for Front Seat Occupants 

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE 
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Table 7 Durnmv Measurement Data For Front Seat Occupants 

Desmnatron Tvne of Measurement 
Dnver 
(Serial # 206) 

Passenger 
(Serial # 202) 

WA 

SWA 

SCA 

SA’ 

HZ 

HH 

HR 

NR 

NA 

CD 

CS 

RA 

KDL 

KDR 

KDA 

PA 

TA 

KK 

ST2 

SK2 

SH2 

SHY 

HS 

HD 

AD 

Windshield angle 

Steenng wheel angle 

Steenng column angle 

Seat back angle 

Head to roof 

Head to header 

Head to windshield 

Head to side header 

Nose to nm 

Nose to nm angle 

Chest to dash 

Steenng wheel to chest 

Rim to abdomen 

Left knee to dash 

Right knee to dash 

Outboard knee to dash angle 

Pelvic angle 

Tibia angle 

Knee to knee 

Stnker to head 

Stnker to head angle 

Stnker to knee 

Stnker to knee angle 

Stnker to H-point 

Stnker to H-point angle 

Stnker to H-point (Y dir.) 

Head to side window 

H-point to door 

Arm to door 

29.3” 

61.3” 

28.7” 

1.8” 

203 mm 

335 mm 

523 mm 

213 mm 

428 nun 

15.1” 

610 mm 

340 mm 

205 mm 

139 mm 

167 mm 

65.5” 

21.4” 

62.6” 

310 mm 

534 mm 

-78.6” 

574 mm 

2.5” 

228 mm 

37.6” 

230 mm 

250 mm 

133 mm 

88 mm 

29.3” 

N/A 

N/A 

1.8” 

204 mm 

343 mm 

538 mm 

250 mm 

N/A 

N/A 

588 mm 

N/A 

N/A 

120 mm 

143 mm 

75.6” 

21.2” 

56.8” 

300 mm 

540 mm 

-75.4” 

596 mm 

5 9” 

225 mm 

37 4” 

240 mm 

250 mm 

123 mm 

94 mm 

The seat back angle (SA”) is measured relative to vertical, all other angles are measured 
relative to horizontal. 
r Measured on the headrest post per manufacturer’s instructions. 
2 A negatrve angle indicates the measurement point was above the striker. 
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Descnptlons of Dummy Measurements 

When a level 1s to be used, it IS to ensure that the hne contammg the two points 
described IS either parallel or perpendicular to the ground. If a measurement to be made 1s 
leqs than 10 Inches ignore the dn-ectlons to use a level and approximate a level measurement 
Also, when d measurement is to be taken to or from the center of a bolt on the dummy, take 
the measurement from the center of the bolt hole if the bolt is recessed 

The following measurements are to be made within a vertical longitudinal plane. 

* HH 

-k HW 

HZ 

c cs 

* CD 

RA 

NR 

*l KDL, 
KDR 

Head to Header, taken from the pomt where the dummy’s nose meets his 
forehead (between his eyes) to the furthest pomt forward on the header 

Head to Wmdshleld, tdken from the pomt where the dummy’s nose meets his 
forehead (between his eyes) to a pomt on the wmdshleld Use a level 

Head to Roof, taken from the point where the dummy’s nose meets his 
forehead (between hi\ eyes) to the point on the roof directly above it Use a 
level 

Steenng Wheel to Chest, taken from the center of the steenng wheel hub to 
the dummy’s chest. Use a level 

Che\t to Dash, place a tape measure on the tip of the dummy’s chm and rotate 
five inches of It downward toward the dummy to the point of contact on the 
transverse center of the dummy’s chest. Then measure from thlr point to the 
closest pomt on the dashboard either between the upper part of the steenng 
wheel between the hub and the nm, or measure to the dashboard placing the 
tape measure above the nm, whichever 1s a shorter measurement See 
diagram. 

Steenng Wheel Rim to Abdomen, taken from the bottommost point of the 
steenng wheel nm honzontdly rearward to the dummy Use a level 

Nose to Rim, Vdken from the tip of the dummy’s nose to the closest pomt on 
the top of the steenng wheel nm. Also indicate the angle this hne makes with 
respect to the honzontal (NA) 

Left and Right Knees to Dashboard, taken from the center of the knee pivot 
bolt’s outer surface to the closest point forward acquired by swmgmg the tape 
measure in continually larger arcs until it contacts the dashboard Also 
reference the angle of thlr measurement with respect to the honzontal for the 
outboard knee (KDA). See diagram. 

* Measurement used m Datd Tape Reference Guide 
’ Only outboard measurement IS referenced m Data Tape Reference Guide 
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Descrimions of Dummv Measurements, Co&d. 

W Stnker to Hip, Knee, and Head, these measurements are to be taken in the X- 
SK Z plane measured from the forward most center pomt on the striker to the 
ST the H-point, outer knee bolt, and head target. When taking this measurement 

center of a firm device that can be rigidly connected to the stnker should be 
used. Use a level. The angles of these measurements with respect to the 
horizontal should also be recorded. The measurement m the Y (transverse) 
direction from the stnker to the H-point should also be taken (SHY). See 
diagram. 

The following measurements are to be made within a vertical transverse plane. 

HS 

*AD 

* HD 

* HR 

SHY 

KK 

Angles 

SA 

Head to Side Window, taken from the point where the dummy’s nose meets 
his forehead (between his eyes) to the outside of the side window In order to 
make this measurement, roll the window down to the exact height which 
allows a level measurement. Use a level. See diagram. 

Arm to Door, taken from the outer surface of the elbow pivot bolt on a Hybrid 
11 dummy to the first pomt it hits on the door. In the case of a Hybnd ICI 
dummy, measure from the bolt on the outer biceps. When a SlD IS used make 
the measurement from the center of the bottom of the arm segment where it 
meets the dummy’s torso. 

H-point to Door, taken from the H-point on the dummy to the closest point on 
the door. Use a level. 

Head to Side Header, measure the shortest distance from the point where the 
dummy’s nose meets his forehead (between his eyes) to the side edge of the 
header Just above the wmdow frame, directly adjacent to the dummy. 

Stnker to H-point, taken from a rod ngldly connected to the forward most 
center point on the stnker to the H-point. Use a level. See diagram. 

Knee to Knee, for Hybnd II dumrmes measure the distance between knee 
pivot bolt head outer surfaces. For Hybnd III dummies measure the distance 
between the outboard knee clevls flange surfaces. (This measurement may 
not be exactly transverse.) 

Seat Back Angle, find this angle usmg the mstructions provided by the 
manufacturer. If the manufacturer doesn’t provide clear mstruchons contact 
the COTR. 

* Measurement used in Data Tape Reference Guide 
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Descrrutions of Dummv Measurements, Cont’d 

PA Pelvic or Femur Angle, taken by msertmg the pelvic angle gauge mto the H- 
point gauging hole on the SID or the Hybnd III dummres and takmg thus 
angle with respect to the horizontal. Measure the angle of the lme connectmg 
the H-pomt hole and the outer knee prvot bolt hole on a Hybnd LI dummy 
wrth respect to the horizontal, to find the femur angle 

SWA Steenng Wheel Angle, find this by placmg a strarght edge against the steenng 
wheel nm along the longrtudmal plane Then measure the acute angle of the 
strarght edge with respect to the honzontal. 

SCA Steenng Column Angle, measured wrth respect to the horizontal by placmg an 
mclmometer on the center of the undersrde of the steenng column 

NA Measure the angle made when takmg the measurement NR wrth respect to the 
honzontal 

KDA Knee to Dash Angle, the angle that the measurement KD IS taken at wrth 
respect to the horizontal. Only get this angle for the outboard knee. See 
diagram 

WA Wmdshreld Angle, place an mclmometer along the transverse center of the 
wmdshield exterior (measurement IS made wrth respect to honzontal) 

TA Tibia Angle, use a straight edge to connect the dummy’s knee and ankle bolts. 
Then place an mchnometer on the stratght edge and measure the angle with 
respect to the honzontal. 
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Figure 4 Pre-Test And Post-Test Measurement Points 

-- -------.-----_-_-__ -__ ____________-____ __ _- __- - -_-_-_-_____-_ 
ctrol 
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x17 

‘To ‘A’ !Jost 

1 I‘ x1o,11 ---y 

Xl 920 (right I left side) I 

/To HeadlIner 

Toedgeofdoor 
(ewn number for right 
srde and odd numbers 
fOrkftdd8) 
I 

, Tol$~ec$beh~nd door 

\ To leading edge n 
frorrtofdoor 
(nam~~slde) 

* x14,15 
To firewall (nght / left WA) 
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Table 8 Impacted Vehicle Measurements 

Test number- 0 10924 

Vehicle year/make/model/body style* 2001/Toyota/EZcho/4 door sedan 

qo Type of measurement Pre-Test Post-Test Difference 

Xl Total Length of Vehicle at Centerlme 4136 3680 456 
X2 Rear Surface of Vehxle to Front of Engine Block 3705 N/A N/A 
X3 Rear Surfxe of Vehicle to Arewall 3292 N/A N/A 
X4 Rear Surface of Veh to Upper Leadmg Edge of fight Door 2935 2936 -1 
X5 Rear Surfxe of Veh to Upper Leadmg Edge of Left Door 2940 2921 19 
X6 Rear Surface of Veh to Lower Leadmg Edge of Right Door 2876 286 1 15 
X7 Rear Surface of Veh to Lower Leadmg Edge of Left Door 2886 2860 26 

Rear Surface of Veh to Upper Tralhng Edge of Kght Door 1 1954 1 1962 1 -8 
X9 [Rear Surfxe of Veh to Upper Trallmg Edge of Left Door 1 1960 1 1946 1 14 

-- - - 1 

X10 Rear Surfxe of Veh to Lower Trathng Edge of Right Door 1936 1923 13 
Xl 1 Rear Surface of Veh to Lower Tra&ng Edge of Left Door 1941 1916 25 
X12 Rear Surface of Veh to Bottom of ” A ” Post on Rvzht Side 293 1 2936 -5 

I I I I 

Xl3 IRear Surfxe of Veh to Bottom of ” A ” Post on Left Side 1 2941 1 293 1 1 10 
Xl4 Rear Surface of Vehicle to Arewail--light Side 3273 N/A N/A 
Xl5 Rear Surface of Vehicle to FIrewall --Left Side 3262 N/A N/A 

I  

Xl6 Rear Surface of Vehicle to Steenng Wheel Center 
Xl7 Center of Steenng Column to ” A ” Post 

t  

2536 2511 25 
270 400 -130 

Center of Steenng Column to Headlmer 424 ) 600 1 -176 
Xl9 IRear Surface of Vehicle to Right Side of Front Bumper 1 3964 1 3676 1 288 
X20 Rear Surface of Vehicle to Left Side of Front Bumper 3946 3656 290 
X21 Length of Engine Block 450 450 0 
RD Rear Surface of Vehxle to &ght &de of Dash Panel 2791 2809 -18 
CD IRear Surface of Vehicle to Center of Dash Panel 1 2770 1 2786 1 -16 
LD IRear Surface of Vetncle to Left &de of Dash Panel 1 2773 1 2771 1 2 

All dtstance measurements are m rmlhmeters. 

4-9 



Figure 5 Vehicle Crush 
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Notes: L is pre-test length of contact surface 
Cl through C6 are spaced equally apart. 
CL is vehxle centerline 
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Table 9 Test Vehxle Frontal Profile Data 

3961 mm 1 4093 mm T 4136 mm74133 mm 1 4094mm 1 3968 mm 1 

Post-Test Profile 

I Front of 

c Difference 
I Vehtcle Left Vehicle Rrght 

mt 1 1 Pomt 2 1 Pomt 3 Pomt4 1 Pomt 5 1 Pomt 6 
.e,. a.- 

Center of Y N/A N/A 9mm 3mm N/A N/A 
Gnlle Z N/A N/A -66 mm -60 mm N/A N/A 

X 169m.m 271 mm 368 mm 362 mm 282 mm 192 mm 
Front of Y 33 mm 18 mm 7mm 0IllIl-l 3mm -5 mm 
Hood Z -170 mm -85 mm -30 mm -18 mm -49 mm -129 mm 

Note X-axis measurements referenced forward of the rear bumper centerlme Y-axis measurement7 are left and n 
of the ongmal vehicle centerline Y-axis measurements (6 points) dlvlde the width of the car Z-axis (height) 
measurements are from the ground 
1 Hood was removed for post-test photography pnor to recording the post-test X and Y profile measurements 

4-11 



Flgure 6 Toeboard Measurements 

DRIVERS SIDE PASSENGERS SIDE 

Passemzer’s &de Flooman Measurements 

Reference* +X forward from rear bumper; +Z upward from ground level 
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Tdble 10 Intrusion of Upper Instrument Panel 

Pre-Test 

X Y z 

Dnver Left Knee 2772 mm 591 mm 592 mm 
Dnver Rrght Knee 2726 mm 191 mm 603 mm 
Passenger Left Knee 2716mm 160mm 610mm 
Passenger Right Knee I2721 mm1 545 mm 1 670 mm 1 

Post-Test 
IDnver Left Knee 12816 mm1 500 mm 1 612 mm I 
ID nver Rmht Knee I2786 mm1 lh0 mm 1 645 mm I 
/Passenger Left Knee I2786 mx155 mm 1 604 mm I 

Passenger Right Knee 12741 mm1 535 mm 1 610 mm 

Difference 

~1 

Instructions Mark a point to be measured pre and post which ts~ust above where the four 
(4) knees would be expected to contact the mstrument panel. 
+X. Forward from rear bumper 
+Y* From centerline 
+Z: Upward from ground level 
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Table 11 Fuel System Data 

Usable fuel system capacny: 45.0 hters (from owner’s manual) 

Test volume range: 

Actual test volume: 

Test fluid type- 

Specific gravny: 

Kmematic viscosity* 

Test flurd color: 

Type of fuel pump: 

Did elecmc fuel pump 
operate wrth igmtion 
switch “on” and the 
engine not operating. 

Details of fuel system: 

41.4 - 42.3 liters (92-94% of usable) 

10.6 liters (23.6% of usable)’ 

S toddard 

0.764 

0.99 centrstoke 

Purple 

Elecmc 

YeS 

The fuel tank IS located under the rear seat. The fuel filler 

neck comes out to the left rear with the fuel filler cap located 

behmd the rear wheel well The fuel lines run along the left 

frame. 

’ Stoddard removed to adjust test weight. 
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Flg;ure 7 Camera Powons 
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I 
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Low 
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4-15 



Figure 7 Camera Positions, Cont’d. 

I 

rl B 

I 
I I 14 I 15 
L------- --_----_____-____-- ------------------------ 

4-16 



I ’ 

N 

4-17 



Description Of Timing Marks On TRC Inc. HiPh-Speed Film 

All TRC Inc. hrgh-speed cameras are equipped with red LEDs which put tnnmg marks on 
the nght edge of the film. TRC Inc. uses a smgle tnning generator to generate the timmg for 
all cameras. This allows the timing marks to be common to all cameras. The timing marks 
can be used to measure camera speed (frames per second) or to locate a point m time before 
or after the time-zero event. 

The ttmmg marks appear on the film as small red marks on the right edge of the film Round 
marks are left by the Photosonic and Stalex cameras while horizontal bars are left by the 
Hycam, Locam, and Fastax II cameras. 

The ttmmg generator puts out a pulse for every mrlhsecond plus rt generates additional 
pulses for hundredths and tenths of seconds. To explain this further, we can use an example 
of a camera runnmg at 1000 frames per second. 

1. Every frame will have one LED appear m It. This indicates a millisecond pulse. 

2. Every ten frames will have two LEDs appear m it. These indicate a millisecond pulse 
plus a hundredth of a second pulse. 

3. Every one hundred frames will have three LEDs appear m it. These mdlcate a 
m&second pulse, a hundredth of a second pulse, and a tenth of a second pulse. 
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Figure 8 Vehicle Reference Photo Target Locations 

/ Measurement / Pre-Test 1 
A 318 mm 
B 610 mm 

F 
G 

1670 mm 
790 mm 

has targets placed at 
300 mm intervals 

K 
L 

555 mm 
1601 mm 

bumper 

M 590 mm 
N 245 mm 

I 790 mm I 
P 790 mm 
0 1601 mm 
R 545 mm 
S 1195 mm 
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Figure 9 Load Cell Locations on Fixed Bdmer 

3: LO.OSCELLS 

9 COLUMNS 

FRONT VIEW 

FIXED BARRIER 

38.75 ’ 

I 

! 

Cl c2 
_ _-- _ -__ 
-----+----- 

;Bl 82 

t 

IAl A2 
_-- -_--_. 

D3 j ; D4 j D5 ’ D6 ~ / D7 
/ 8 ; I 

C3 ! ’ C4 C5 C6 ’ C7 
- - ’ I __--- _- - -~- -: I-- __ 
__ 7--- - - --- ---- ___ 

I I 
B6 ; I B7 

A3 ’ ’ A4 

-- - i - - --- - - -- 
A5 A6 

’ 1 
; ; A7 

D8 1 D9 
/ 
, 

C8 C9 
- -1-L- 

A8 1 A9 
- - t-- - 

I II GROUND 
I 4 2.6’ LEVEL 

TRACK C/L 

Group 1. Al through B3 
Group 2. A4 through B6 
Group 3. A7 through B9 
Group 4. C 1 through D3 
Group 5: C4 through D6 
Group 6. C7 through D9 

The followmg data is presented ds data plots at the end of Appendix B* 

1) Data from 36 mdlvldual lodd cells 

2) Total of 36 mdlvldudl load cells 

3) Data from 6 groupings shown above (6 cells/groups) 
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Appendix A 

Photographs 

A-l 

















































































ApDendix B 

Data Plots 
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Amendix C 

Dummy Configuration and Performance Venficatlon Data 

C-l 



Pre-Test Dummv Configuration and Performance Venfkatlon Data 

Dnver Dummy S/N: 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 09-21-01 
TRC INC. TEST NO: 206C03EDl 572E SN206 EXT.DIMENSION CAL03 
---------------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)I SPECIFICATION 1 TEST RESULTS1 
====================================================================== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)1 429 - 434 MM 1 432. MM 1 
---------------------------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)~ 226 - 231 MM I 229. MM ) 
--------------------______^_____________------------------------------ 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM I 993. MM I 
---------------------------------------------------------------------- 
IWAIST CIRCUMFERENCE (Z) 1 836 - 866 MM 1 853. MM 1 
-------------___ _-------_____----------------------------------------- 
/CHEST DEPTH (0) 1 213 - 229 MM 1 224. MM 1 
---------------__----------------------------------------------------- 
IH-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM I 
---------------------------------------------------------------------- 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 137. MM I 
---------------------------------------------------------------------- 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM 1 43. MM 1 
------------______-_____________________------------------------------ 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM I 886. MM I 
------------________-------------------------------------------------- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 147. MM I 
-----------_________-------------------------------------------------- 
[BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM I 599. MM I 
----------------_----------------------------------------------------- 

IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM I 475. MM I 
---------------------------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 445. MM I 
---------------__----------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 490. MM I 
--------------___--_-------------------------------------------------- 
IFOOT LENGTH (P) ( 252 - 267 MM I 254. MM 1 
----------------_-__-------------------------------------------------- 

IFOOT BREADTH (W) 1 91 - 107 MM I 102. MM 1 
------------------__-------------------------------------------------- 
ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM 1 84. MM 1 
---------------------------------------------------------------- ------ 
ISHOULDER BREADTH (V) 1 422 - 437 MM I 434. MM 1 
-------------------_-------------------------------------------------- 

ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 516. MM 1 
---------------------------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
----------------__---------------------------------------------- ------ 
ISHOULDER-ELBOW LENGTH (I) I 330 - 345 MM I 345. MM I 
----------------_-__-------------------------------------------------- 
[BACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM 1 
--------------___-__-------------------------------------------------- 
5723 SN206 EXT.DIMENSION CAL03 

RUN NUMBER: 092801.1420 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 19-SEP-01 

TRC INC. TEST NO: 206C03HDl 572E SN206 HEAD DROP CAL 03 

---------------------------------------------------------------------- 

/ 
I I 

TEST PARAMETER ( SPECIFICATION 1 TEST RESULTS ! 
===========------==================----------========================= ------ 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
-----------------_-_-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 % 64.0 % 
-------_---_____________________________------------------------------ 
I I I 
IPEAK RESULTANT ACCELERATION1 225 - 275 G 1 273.46 G I 
-----------------_---------------------------------------------------- 
I I 

! 
I 

IPEAK LATERAL ACCELERATION 1 15 G MAX 6.10 G 
--------_-----____-_________c___________------------------------------ 
I 

1 
I 

IIS ACCELERATION CURVE 
[UNIMODAL? I YES YES I 
_-----___--_-_______-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 091901.0812;l 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 19-SEP-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C03NFl 572E SN206 NECK FLEXION CAL03 
------------------_-____________________------------------------------ 
I TEST PARAMETER ] SPECIFICATION 1 TEST RESULTS I 
========================------======================================== 
I I I I 
ITEMPERATURE ] 20.6-22.2 DEG. C 1 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I 
IRELATIVE HUMIDITY 10 - 70% 1 62 % 

I I I 
IIHPACT VELOCITY 1 6.89 - 7.13 M/S 1 6.99 M/S 
---------------_-_---------------------------------------------------- 
1 1 10 MS I 22.50 - 27.50 G 1 24.74 G I 

I PENDULUM 
----_--_____--_----------------------------------- 
1 20 MS 1 17.60 - 22.60 G 1 21.67 G I 

1 DECELERATION -_-____________----------------------------------- 
I 1 30 MS 1 12.50 - 18.50 G 1 17.75 G I 
---------------------------------------------------------------------- 

I I I I 
IMAX PENDULUM G I 29 G MAX I 25.02 G I 
------------------_--------------------------------------------------- 
I I I 
IMAX PENDULUM G ABOVE 30 MS I 29 G MAX I 17.66 G 
---------------_________________________------------------------------ 
IDECELERATION-TIME CURVE 1 I 
(DECAY TIME TO 5 G I 34 - 42 MS 1 38.72 MS 
====================================================================== 

1 MAX I 64 - 78 DEG. 1 72.29 DEG. I 
-______________----------------------------------- 

1 ROTATION I TIME 1 57 - 64 MS 1 62.48 MS I 
---------------_-_ _--_-_________-__----------------------------------- 
) MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM 1 98.92 NM I 
1 OCCIPITAL ___________________------------------------------- 
1 CONDYLE 1 TIME I 47 - 58 MS 1 52.00 MS I 
-----------_____________________________------------------------------ 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME ~0 ZERO 113 - 128 MS 1 121.68 MS I 
---------------_________________________------------------------------ 
IPOSITIVE MOMENT-TIME CURVE i I I 
IDECAY TIME TO ZERO 97 - 107 MS 1 102.72 MS I 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 091901.1436;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID XII 50th 20-SEP-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C03NE4 572E SN206 NECK EXT CAL03 
----------------__-_-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===============-----=========-------================================== 
I I I I 
ITEMPERATURE ( 20.6 - 22.2 DEG. Cl 21.7 DEG. C I 
----------------_----------------------------------------------------- 
I I I I 
/RELATIVE HUMIDITY 10 - 70 % 60.0 % 
----------------__---------------------------------------------------- 
I I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S 1 6.05 M/S 
-----------------_---------------------------------------------------- 
I 1 10 MS I 17.20 - 21.20 G 1 20.17 G I 

I PENDULUM 
_____________------------------------------------- 
) 20 MS 1 14.00 - 19.00 G 1 18.62 G I 

1 DECELERATION ______________-----_------------------------------ 
I ] 30 MS 1 11.00 - 16.00 G I 14.68 G I 
-------------__-__-_____________________------------------------------ 
I I I 
IMAX PENDULUM G I 22 G MAX 20.63 G 

I I I I 
IMAX PENDULUM G ABOVE 30 MS j 22 G MAX 14.62 G 
-------------__-________________________------------------------------ 
[DECELERATION-TIME CURVE I I 
IDECAY TIME TO 5 G I 38 - 46 MS f 39.68 MS 
==========================-----======================================= 
1 D PLANE 1 MAX 1 a1 - 106 DEG. I 99.33 DEG. I 
I ________-__-__------------------------------------ 
/ ROTATION 1 TIME [ 72 - 82 MS 1 75.84 MS I 
----------------____-------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM / -77.97 NM I 
1 OCCIPITAL ______________--_-__------------------------------ 
1 CONDYLE ) TIME I 65 - 79 MS i 71.04 MS I 
--------------_-________________________------------------------------ 
(ROTATION ANGLE-TIME CURVE 1 I 
IDECAY TIME TO ZERO 147 - 174 MS 1 156.40 MS 
----------------____-------------------------------------------------- 
/NEGATIVE MOMENT-TIME CURVE / I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 143.60 MS I 
-------------__-____-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 092001.2Oo3;l 
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TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

THORAX IMPACT TEST 

HYBRID III 50th 21-SEP-01 

TEST NO: 206C03THl 572E SN206 H.S.THORAX CAL03 

I I I 
1 HIGH SPEED TEST / 

___------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I 
--------------______-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY I 10 - 70% I 60.0 % I 
-------------___________________________------------------------------ 
I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S 1 6.59 M/S I 
---------------_____-------------------------------------------------- 
I I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 71.0 MM I 
--------------______-------------------------------------------------- 
I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5690. N I 
-----------_________-------------------------------------------------- 
I I I 
[INTERNAL HYSTERESIS I 69% - 85% 69.2% I 
__-____---______________________________------------------------------ 

RUN NUMBER: 092101.1327;1 
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Trans ortation Research Center Inc 
Hybrid III I-P up Range of Motion 

Serial Number 206L 
Test Number 206CO3 
Comments 

Date 09/ 1912001 
Time 09 23 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 21 7 "C Pass 
Hum1 d-l tj 10 - 70 67 % Pass 
Momex at 30 deg <= 94 9 87 9 Nm Pass 
Angle at 203 Nm 40 0 - 50 0 42 8 deg Pass 
Average Velocity 50-100 7 5 deg/sec Pass 

NiTl 

Angular Velocitv 
2 l- 

12 00 

9 00 
deg/sec 

6 00 

-15 0 15 degrees 3o 45 60 

Max a 1 aea/sec Mln 7 0 
d 

deq/sec 

*  

15 
degrees 

'" 43 03 



Trans ortation Research Center Inc 
Hybrid III HP lp Range of Motion 

Serial Number 206R 
Test Number 206CO3 
Comments 

Date 09/19/2001 
Tune 09.36 

TEST PARAMETER SPECIFICATION I Temperature 18 9 - 25 6 TE;; ySo$LTS Pass 
Humidity 10 - 70 67 % Pass 
Moment at 30 deg <= 94 9 94 7 Nm Pass 
Angle at 203 Nm 40 0 - 50 0 41 7 deg Pass 
Average Velocity 5 0 - 10 0 7 5 deg/sec Pass 

Mome: nt 

24C 

180 

NIT 

120 

6C 

0 

Peak Moment 210 9 Nm at 42 1 deg 
About H-Point Peak Angle 42 1 deg at 210 9 Nm 

I- 

-15 15 degrees 3t.l 

Angular Velocity 
I 

Max 8 1 deg/sec 

12 00 

b0 

6 9 decl/sec 

9 00 
deglsec /- 

-J-w-v-- 

600 ,f L r 1 * . / 
3 00 /I ._ 

000 - - - 

15 degrees 3o 
45 60 



TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 19-SEP-01 

RIGHT KNEE 
TRC INC. TEST NO: 206C03RSl 5723 SN206 RIGHT SLIDER CAL 03 

-----------_________-------------------------------------------------- 
I I I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
---------------------------------------------------------------------= ----------______________________________----------------------------- 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C ) 21.7 DEG. C 1 
----------__________-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 64.0 % / 
-----------____-____-------------------------------------------------- 
I I I I 
[PENDULUM VELOCITY 1 2.70-2.80 M/S 2.78 M/S 
_--------___________-------------------------------------------------- 
I I 
IFORCE AT 10.0 MM DISPLACEMENTI 1259 - 1721 N 11565. N I 
_----------_________--------------------------------------------- ----- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12913. N 
-----------____-____-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 091901.103O;l 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 19-SEP-01 

LEFT KNEE 
TRC INC. TEST NO: 206CO3LSl 572E SN206 LEFT SLIDER CAL 03 

----------------____-------------------------------------------------- 
I I I I 

TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I 
[TEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
----------------____--------------------------------------------- ----- 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 % [ 65.0 % I 
----------------____-------------------------------------------------- 
I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.77 M/S I 
----------__---_____-------------------------------------------------- 
I I I 
IFORCE AT 10.0 MM DISPLACEMENT~ 1259 - 1721 N 11383. N 
------------________-------------------------------------------------- 
I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12494. N / 
_---------__________-------------------------------------------------- 

TECHNICIAN RUN NUMBER: 091901.1006;3 
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TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 20-SEP-01 

TRC INC. TEST NO: 206C03LKl 572E SN206 LEFT KNEE CAL 03 

-----------------_______________________------------------------------ 
I TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS 1 
==========================f============================================= 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C i 
--------------_-________________________------------------------------ 
I 
[RELATIVE HUMIDITY i 

I 
10 - 70% 1 64.0 % I 

----------------_-______________________------------------------------ 
I 

I 
I 

IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.13 M/S I 
----------__----________________________------------------------------ 
I I I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5640.5 N 
15.0 KG PENDULUM I I I 
--_-I---_-__-___________________________------------------------------ 

TECHNICIAN RUN NUMBER: 092001.1606;1 
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TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 20-SEP-01 

TEST NO: 206C03RKl 572E SN206 RIGHT KNEE CAL 03 

---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
--------_-- -----------=========================================================== 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
-----------_----________________________------------------------------ 
I I I 
IRELATIVE HUMIDITY 10 - 70 % 64.0 % 

I I I I 
/PROBE VELOCITY 1 2.07 - 2.13 M/S 1 2.13 M/S I 

- - a - - - -  - - - -_ - - -____________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I I I I 
IPEAK KNEE IMPACT FORCE 1 4715 - 5782 N ( 4753.7 N 
15.0 KG PENDULUM I I I 
------------____________________________------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 092001.1608;1 
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Pre-Test Dummy Configuration and Performance Venficatlon Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 09-21-01 
TRC INC. TEST NO: 202C04EDl 572E SN202 EXT.DIMENSION CAL04 
------------------__-------------------------------------------------- 
I TEST PARAMETER (DIMEN.)! SPECIFICATION ( TEST RESULTS! 
====================================================================== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)~ 429 - 434 MM I 432. MM 1 
------------------__-------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)I 226 - 231 MM 1 229. MM 1 
-------------------_-------------------------------------------------- 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 975. MM 1 
_-_------------_____-------------------------------------------------- 
IWAIST CIRCUMFERENCE (2) 1 836 - 866 MM 1 864. MM 1 
------------------__-------------------------------------------------- 
ICHEST DEPTH (0) 1 213 - 229 MM 1 218. MM 1 
------------------__-------------------------------------------------- 
(H-POINT HEIGHT (C) 1 84 - 89 MM 1 84. MM ( 
------------------__-------------------------------------------------- 
[H-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 135. MM 1 
------------------__-------------------------------------------------- 
/SKULL CAP TO BACKLINE (H) / 41 - 46 MM 1 43. MM 1 
------------------__-------------------------------------------------- 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 881. MM I 
___---------------__-------------------------------------------------- 
[THIGH CLEARANCE (F) 1 140 - 155 MM 1 145. MM / 
___--------------___-------------------------------------------------- 
/BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 597. MM 1 
__--~~~~~~--------__~~~~~~~------~~~~~-----------~~~~~-----~-~-------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM 1 462. MM ( 
------------------__-------------------------------------------------- 
IPOPLITEAL HEIGHT (L) I 429 - 455 MM I 447. MM 1 
_-----------------__-------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM I 488. MM ( 
--es-- ___-________________-------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM I 254. MM 1 
___-------_---__-___-------------------------------------------------- 
IFOOT BREADTH (W) 1 91 - 107 MM I 102. MM 1 
-__---------------__-------------------------------------------------- 
ISHOULDER PIVOT FROM BACKLINE (E) I 84 - 94 MM 1 89. MM 1 
____----------______~~~~~~~~~------~~~~~~~~~~~~~~--~-----~~~~~~~~~~~~- 
[SHOULDER BREADTH (V) I 422 - 437 MM 1 424. MM 1 
___---------------__-------------------------------------------------- 
/SHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 511. MM 1 
___---------------__-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 198. MM 1 
___------------_-___-------------------------------------------------- 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM I 335. MM 1 
___---------------__-------------------------------------------------- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM 1 
_____--_____________-------------------------------------------------- 
572E SN202 EXT.DIMENSION CAL04 

RUN NUMBER: 092801.1418 



TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

HEAD DROP TEST 

HYBRID III 50th 19-SEP-01 

TEST NO: 202C04HDl 572E SN202 HEAD DROP CAL 04 

I TEST PARAMETER 
I I 
1 SPECIFICATION 1 TEST RESULTS I 

====================================================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
------^-----------_--------------------------------------------------- 
I I I 
/RELATIVE HUMIDITY I 10 - 70% 1 63.0 % I 
------------------_-____________c_______------------------------------ 

I I 
PEAK RESULTANT ACCELERATION] 225 - 275 G 1 246.35 G 

I I I I 
IPEAK LATERAL ACCELERATION I 15 G MAX I 5.10 G 
-----------_________-------------------------------------------------- 
I 

/ i 
I 

IIS ACCELERATION CURVE 
IUNIMODAL? YES YES / 
-----------_________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 091901.1341;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 21-SEP-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C04NFl 572E SN202 NECK FLEXION CAL04 
_--------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I I I 
/TEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C 
__-_------------------------------------------------------------------ 

I IRELATIVE HUMIDITY / I / 10 -70% 1 60.0 % 
v---e -__-__-________--__---------------------------------------------- 
I I I I 
IIMPACT VELOCITY ( 6.89 - 7.13 M/S ( 6.99 M/S I 
_-___-_--___-_--____-------------------------------------------------- 
I 1 10 MS I 22.50 - 27.50 G I 23.97 G I 
1 PENDULUM ______---_--_------------------------------------- 
I 1 20 MS 1 17.60 - 22.60 G 1 21.51 G I 

I DECELERAT1oN 
_-_---_--_--_------------------------------------- 
1 30 MS 1 12.50 - 18.50 G 1 18.02 G I 

I 
IMAX PENDULUM G I I 

29 G MAX 24.55 G I 
_-̂ ------------------------------------------------------------------- 

I I I I 
(MAX PENDULUM G ABOVE 30 MS I 29 G MAX 17.96 G I 
_____-_--__-----__---------------------------------------------------- 
IDECELERATION-TIME CURVE ( I 
IDECAY TIME TO 5 G I 34 - 42 MS / 38.80 MS 
====================================================================== 
) DPLANE 1 MAX 1 64 - 78 DEG. 1 71.72 DEG. I 
I _------------------------------------------------- 
1 ROTATION I TIME 1 57 - 64 MS 1 62.48 MS I 
_____-_--_---_--_--_-------------------------------------------------- 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM ( 102.34 NM I 
1 OCCIPITAL _-__--_------------------------------------------- 
1 CONDYLE j TIME 1 47 - 58 MS 1 51.76 MS I 
_____-_--__----_----________^___________------------------------------ 
IROTATION ANGLE-TIME CURVE I I I 
(DECAY TIME TO ZERO I 113 - 128 MS 1 117.12 MS I 
_____-__-----_-------------------------------------------------------- 
/POSITIVE MOMENT-TIME CURVE 1 I 
IDECAY TIME TO ZERO 97 - 107 MS 1 100.48 MS I 
---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 092101.1241;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 21-SEP-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C04NE2 572E SN202 NECK EXT CAL04 
---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION / TEST RESULTS 1 
====================================================================== 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C I ---------------------------------------------------------------------- 
I I 
IRELATIVE HUMIDITY I 10 - 70 % 61.0 % 
-----------------_-_-------------------------------------------------- 
I I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S 1 6.05 M/S I ---------------------------------------------------------------------- 
I 1 10 MS I 17.20 - 21.20 G 1 19.05 G I 
1 PENDULUM -------------------------------------------------- 
I 1 20 MS 1 14.00 - 19.00 G 1 18.28 G I 
( DECELERATION -------------------------------------------------- 
I 1 30 MS J 11.00 - 16.00 G 1 14.55 G I __---__-_------------------------------------------------------------- 
I I I I 
IMAX PENDULUM G 22 G MAX 19.11 G 
___---__-------------------------------------------------------------- 
I I I I 
/MAX PENDULUM G ABOVE 30 MS 1 22 G MAX I 14.50 G 
____________________-------------------------------------------------- 
(DECELERATION-TIME CURVE ) I 
IDECAY TIME TO 5 G 38 - 46 MS 42.00 MS 
====================================================================== 
1 D PLANE 1 MAX I 81 - 106 DEG. I 96.73 DEG. I 
I ___-----_----------------------------------------- 
1 ROTATION 1 TIME 1 72 - 82 MS 1 77.92 MS I 
____________________-------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -71.55 NM I 
1 OCCIPITAL ___________--------------------------------------- 
1 CONDYLE 1 TIME 1 65 - 79 MS I 72.96 MS I _______________--___-------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I 
IDECAY TIME TO ZERO 147 - 174 MS 1 157.12 MS 
____________________-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE i I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 141.12 MS 

RUN NUMBER: 092101.1408;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 21-SEP-01 

TRC INC. TEST NO: 202C04THl 572E SN202 H.S.THORAX CAL04 

___-----____________-------------------------------------------------- 
I I 
1 HIGH SPEED TEST 1 

--------------- I 
TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 

----------------------------------=========================-----====== ___-__-----_--------------~~~-~--- 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C 
___------------------------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 10 - 70 % 64.0 % 
____-_--____________-------------------------------------------------- 
I I I 
/PENDULUM VELOCITY 1 6.59 - 6.83 M/S 1 6.59 M/S I 
_____-______________-------------------------------------------------- 
I I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 67.8 MM 
___---_---____________________^_________------------------------------ 
I I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5710. N 
____________________-------------------------------------------------- 
I 
IINTERNAL HYSTERESIS / 69% - 85% i 72.1% / 
____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 092101.1822;1 
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Tram ortation Research Center Inc 
Hybrid III H? lp Range of iMotlon 

Serial Number 202L 
Test Number 202CO3 

Date. 09/13/2001 
Tune 08 08 

Comments 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temoerature 18 9 - 25 6 21 7 "C Pass 
Humldlty 10 - 70 61 % Pass 
Moment at 30 deg <= 94 9 85 6 Nm Pass 
Angle at 203 Nm 40 0 - 50 0 40 1 deg Pass 
Average Velocity 50-100 7 4 deg/sec Pass 

Momel 

240 

180 

Nm 

120 

60 

0 

Peak Moment 210 5 Nm at 40 4 deg 
About H-Pomt Peak Angle 40 4 deg at 210 5 Nm 

. 

c 

-15 0 15 
degrees 

30 45 60 

Angular Velocity Max 8 2 deglsec Mln 6 9 deglsec 

12 00 - - . 

9 00, 
aeg/sec 

6 OO~// 
1' 

--A--J-y b ----v-~P-'fi~P~*u 

r/ > 
3 00 

. 

0 00 

-15 0 15 
degrees 

30 45 60 



Nm 

Trans ortation Research Center Inc 
Hybrid III H? lp Range of Motion 

Serial Number 202R 
Test Number 202CO3 

Date 09/13/2001 
Time 08 02 

Comments 

TEST P/WA-METER 
Temperature 
Humldlty 
Moment aT; 30 deg 
Ar;gle at 203 Nm 
Average Ve-w~Iy 

Moment About H-Pomt 

SPECIFICATION TEST RESULTS 
18 9 - 25 6 21 7 "C Pass 

10 - 70 61 % Pass 
<= gd g 92 1 Nm Pass 

40 0 - 50 0 40 4 deg Pass 
50-IflO 7 4 deg/sec Pass 

Peak Momerlt 210 7 Nm at 40 8 deg 
Peak Ansle 40 8 deg at 210 7 Nm 

240 

180 

-15 0 15 degrees 
20 45 k0 

Angular Velocity 

12 00' - 

Max 8 1 deghec Mln 6 3 deglsec 

3 00 

0 00 

-15 0 

L 
. 

15 30 degrees 45 



TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 

LEFT KNEE 
TRC INC. TEST NO: 202CO4LSl 572E SN202 LEFT SLIDER CAL 04 

19-SEP-01 

-_-------_-_--_------------------------------------------------------- 
I ! I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
=P==O==L============I============I==========================~============= 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C I 21.7 DEG. C I 
___--_-----__-__------------------------------------------------------ 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 62.0 % 1 
---------------------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 1 2.78 H/S I 
-_------------_--------------------- ---------------------------------- 
I I I I 
IFORCE AT 10.0 MM DISPLACEMENTI 1259 - 1721 N 11443. N I 
____-__----_--__------------------------------------------------------ 
I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12668. N i 
___--__----__-__--_--------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 091901.1115;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 19-SEP-01 

RIGHT KNEE 
TRC INC. TEST NO: 202CO4RSl 572E SN202 RIGHT SLIDER CAL 04 

---------------------------------------------------------------------- 
I I I I 

TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
e======================m=s==Ex=r============= 13PE==E========0==5=LP=IPEPI===I 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 67.0 % I 
---------------------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.78 M/S 
---------------------------------------------------------------------- 
I I I I 
[FORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N 11405. N I 
_____------___--__---------------------------------------------------- 
I I I 
IFORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12645. N I 
_____-----------_----------------------------------------------------- 

TEST MEETS SPECIFICATIONS / 

TECHNICIAN RUN NUMBER: 091901.1222;1 
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TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 20-SEP-01 

TRC INC. TEST NO: 202C04LKl 5723 SN202 LEFT KNEE CAL 04 

_____--_____---__----------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
=====p=================------========================================= 
I I I 
/TEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 

I I 
I 

I 
IRELATIVE HUMIDITY I 10 - 70 % 64.0 % I 
---------------------------------------------------------------------- 
I I I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S 1 2.13 M/S I 
_____-----_--____----------------------------------------------------- 
I 

I 
I I 

IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5129.7 N 
15.0 KG PENDULUM I ! 
_____----_---____----------------------------------------------------- 

TEST MEETS SPECIFICATIONS / 

TECHNICIAN RUN NUMBER: 092001.1612;1 







TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 20-SEP-01 

TRC INC. TEST NO: 202C04RKl 572E SN202 RIGHT KNEE CAL 04 

-----------_---------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
========================================================-----========= 
I I I 
[TEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
-_--------__---------------------------------------------------------- 

IRELATIVE HUMIDITY 
I I I 

10 - 70 % 64.0 % I 
___-----____---------------------------------------------------------- 
I I I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S 1 2.13 M/S 
___------_-_-_------_________________L__------------------------------ 
I I I 
/PEAK KNEE IMPACT FORCE I 4715 - 5782 N 1 5432.8 N 
15.0 KG PENDULUM I I 
_______________----_-------------------------------------------------- 

TEST MEETS SPE 

TECHNICIAN RUN NUMBER: 092101.1848;l 
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Post-Test Dummy Configuration and Performance Verification Data 

Driver Dummy S/N: 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 27-SEP-01 
TRC INC. TEST NO: 206C04EDl 5723 SN206 EXT.DIMENSION CAL04 
*--********************************************~-********************* 
I TEST PARAHETER (DIMEN.)j SPECIFICATION 1 TEST RESULTS] 
==============================T========================================= 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)\ 429 - 434 MM 1 432. MM 1 
*******-***************************************************-********** 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)~ 226 - 231 MM 1 229. MM 1 
************************-***--*************************-********--**** 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 993. MM 1 
**************************************************~******************* 
IWAIST CIRCUMFERENCE (2) 1 836 - 866 MM 1 848. MM [ 
*******-************************************************************** 
/CHEST DEPTH (0) 1 213 - 229 MM 1 224. MM 1 
********************************************************************** 
)H-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM 1 
************************************************-********************* 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 135. MM 1 
********---*****************-**-****-*****************--***-*****-**** 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM 1 43. MM 1 
*********~**********************************************~*--********** 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 879. MM I 
-************----*******-**--***************************************** 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 145. MM 1 
-***************-******************************************-********** 
IBUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 597. MM ) 
***************************************-**--**---***-******~******-*** 
/BUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM 1 462. MM 1 
*************-***-********--********************-********************* 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
*************-*************-****************************************** 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 488. MM 1 
********************************************************************** 
IFOOT LENGTH (P) 1 252 - 267 MM 1 254. MM 1 
-********---***--*******-********************************************~ 
IFOOT BREADTH (W) 1 91 - 107 MM 1 102. MM 1 
*******************************************-*******--***************** 
ISHOULDER PIVOT FROM BACKLINE (E) I 84 - 94 MM I 84. MM 1 
**-********-****-_**************************************************** 
ISHOULDER BREADTH (V) I 422 - 437 MM I 434. MM 1 
*-***************************-**************************************** 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 518. MM 1 
**********-*******************~--************************************* 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 203. MM 1 
--***********--******************************************************- 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 343. MM [ 
_***_******_*_******************************************************** 
(BACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 300. MM I 
******************************************--*--------***--***--*------ 
5723 SN206 EXT.DIMENSION CAL04 

RUN NUMBER: 092701.0747 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 25-SEP-01 

TRC INC. TEST NO: 206C04HD2 572E SN206 HEAD DROP CAL 04 

---------------------------------------------------------------------- 

I 
I I I 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 
=======e=============II=-OIP=5================================================ 
I I I I 
[TEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 

I I I 
IRELATIVE HUMIDITY 10 - 70 x 42.0 X 
------------------__-------------------------------------------------- 
I I I 
IPEAK RESULTANT ACCELERATION1 225 - 275 G 1 225.84 G I 
------------------__-------------------------------------------------- 
I I I I 
[PEAK LATERAL ACCELERATION 1 15 GHAX 7.18 G 
------------------__-------------------------------------------------- 
I 
IIS ACCELERATION CURVE / I I 
IUNIMODAL? YES I YES 
-----------_________-------------------------------------------------- 

::::.:::p>@ RUN NUMBER: 092601.1228;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 26-SEP-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C04NFl 5723 SN206 NECK FLEXION CAL04 
---__--_---_________-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I 
-----------_---__--_-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY I 10 - 70 % i 37.0 % 
---------------------------------------------------------------------- 

I I I 
/IMPACT VELOCITY 1 6.89 - 7.13 M/S I 6.93 M/S I 
---------------__--_-------------------------------------------------- 
I ) 10 MS I 22.50 - 27.50 G I 23.38 G I 
1 PENDULUM _--_____--_--------------------------------------- 
I 1 20 MS 1 17.60 - 22.60 G 1 22.16 G I 

I DECELERAT1oN 
_________________-__------------------------------ 
1 30 MS 1 12.50 - 18.50 G 1 18.30 G I 

I I I I 
IMAX PENDULUM G 29 G MAX I 23.70 G 
_---_--_-------__--_-------------------------------------------------- 
I I 
IMAX PENDULUM G ABOVE 30 MS ) 29 G MAX I 18.24 G I 
-------------------_-------------------------------------------------- 
[DECELERATION-TIME CURVE I I I 
IDECAY TIME TO 5 G I 34 - 42 MS ( 38.64 MS I 
===r==============p=================================================== 
1 DPLANE 1 MAX 1 64 - 78 DEG. [ 72.29 DEG. I 
I __-__-__--_--------------------------------------- 
1 ROTATION I TIME 1 57 - 64 MS 1 62.40 MS I 
---------------_------------------------------------------------------ 
1 MOMENT ABOUT lmx I 88.2 - 108.5 NM ( 102.18 NM I 
( OCCIPITAL _________-__--_----------------------------------- 
1 CONDYLE 1 TIME ( 47 - 58 MS 1 51.44 MS I 
_------_-------__--_-------------------------------------------------- 
(ROTATION ANGLE-TIME CURVE I I I 
IDECAY TIME TO ZERO I 113 - 128 MS 1 118.96 MS I 
__-_---___-_---___-_-------------------------------------------------- 
IPOSITIVE MOHENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 97 - 107 MS 1 102.08 MS I 

TEST MEETS SPECIFICATIONSt 

RUN NUMBER: 092601.1123;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 26-SEP-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C04NEl 572E SN206 NECK EXT CAL04 
------------------__-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION t TEST RESULTS 1 
=======================================================-----==-------= 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C 
------------------__-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 x I 37.0 x 
------------------__-------------------------------------------------- 
I I I 
/IMPACT VELOCITY I 5.95 - 6.19 M/S 1 6.00 M/S 
---------_--________-------------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G 1 18.25 G I 

I PENDULUM 
-------------___---------------------------------- 
1 20 MS 1 14.00 - 19.00 G 1 17.35 G I 

I DECELERAT1oN 
__--------__-___---------------------------------- 
1 30 HS 1 11.00 - 16.00 G 1 14.50 G I 

---------_--------__-------------------------------------------------- 
I I I 
IMAX PENDULUM G 22 G MAX I 18.34 G 
------------------__-------------------------------------------------- 
I I I I 
]MAX PENDULUM G ABOVE 30 MS 1 22 G MAX I 14.45 G 
---------___________-------------------------------------------------- 
IDECELERATION-TIME CURVE 1 I 
IDECAY TIME TO 5 G 38 - 46 MS 1 42.96 MS 

----- ---------_--____--__-------------------------------------------------- --_------_-_________--------------------------------------------- 
1 MAX 1 81 - 106 DEG. 1 96.90 DEG. I 
____------_--____--------------------------------- 

1 ROTATION 1 TIME 1 72 - 82 MS I 79.84 MS I 
-----------___--___-------------------------------------------- ----me- 
1 MOMENT ABOUT 1 MIN 1 -80-O/-52.9 NM 1 -65.96 NM I 

_______-_-________-_------------------------------ 
1 TIME 1 65 - 79 MS 1 73.84 MS I 

-------_-___________-------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I 
IDECAY TIME TO ZERO 147 - 174 MS 1 161.44 MS 
---------_-_--_---__-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE i I 
IDECAY TIME TO ZERO 120 - 148 MS 1 146.16 HS 
---------____-----__-------------------------------------------------- 

TEST MEETS S 

TECHNICIAN RUN NUHBER: 092601.1239;1 



w 
co 

w 
-4- 

z 

W 

w 
c-4 

(r-0i X 3) NOIlWkl31333W 



w 

w 
I 

N 
r- 
ln 

L 
a 
a 

c 
m 
w 
i-- 

w 

co 

w 

d 

z 

W 

W 
c-4 

I 
W W W W 
l-4 z CD M z z 

I I 

(01 313NW 



(01 313Nt 



w 
w kc -a 
--LOW 

sa 

w 
s wu 

WC 



1 



F 
LL 
I- 

c 
CL 
I- 





c 

E 
mw 
--I 

@L 

a 
a 



TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 26-SEP-01 

TRC INC. TEST NO: 206C04THl 5723 SN206 H.S.THORAX CAL04 

---------------------------------------------------------------------- 
I I 

I 
I 

I 
1 HIGH SPEED TEST 

-_ -- -------- / 
TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS ] 

=====================1=======5===1========================================== 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C 
---------------------------------------------------------------------- 

I I I 
IRELATIVE HUMIDITY 10 - 70 % I 37.0 % 
-------------_--_--_-------------------------------------------------- 
I I I I 
(PENDULUM VELOCITY ( 6.59 - 6.83 M/S ( 6.59 M/S I 
-------------__-__-_-------------------------------------------------- 

I I I 
/MAXIMUM DEFLECTION 1 63.5 - 72.6 MM ] 65.6 MM I 

I I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5669. N I 
-------------_--_--_-------------------------------------------------- 
I I I 
IINTERNAL HYSTERESIS I 69% - 85% ! 71.5% I 
------------^---__-_-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 092601.1446;l 
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Trans ortation Research Center Inc 
Hybrid III I-P up Range of Motion 

Serial Number 206L 
Test Number 206CO4 
Comments 

Date 09/26/2001 
Time 09 42 

TEST PARAMETER 
Temperature 
Humidity 
Moment at 30 deg 
Angle at 203 Nm 
Average Velocity 

Moment About H-Point 

SPECIFICATION TEST RESULTS 
18 9 - 25 6 21 7 "C Pass 

10 - 70 37 % Pass 
<= 94 9 87 0 Nm Pass 

40 0 - 50 0 42 9 deg Pass 
50 -100 7 5 deglsec Pass 

Peak Moment 210 9 Nm at 43 2 deg 
Peak Anole 43 2 deq at 210 9 Nm 

15 degrees 

Angular Velocity Max 8 1 deg/sec Min 6 9 deg/sec 

12 00 . 

-15 0 15 degrees 30 60 



Nm 

Trans ortation Research Center Inc 
Hybrid III H! up Range of Motion 

Serial Number 206R 
Test Number 206CO4 
Comments 

Ddte 0912612001 
Time 09 37 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 21 7 “C Pass 
iiumlditj 10 - 70 37 % Pass 
Moment at 30 deg <= 94 9 93 1 Nm Pass 
Angle at 203 Nm 40 0 - 50 0 42 1 deg Pass 
Averaqe Velocity 50 -iOO 7 5 deq/sec Pass 

Peak Moment 211 2 Nm at 42 5 deg 
Moment About H-Point Peak. Anqle 42 5 des at 211 2 Nm 

24c 

180 

120 

60 

0 

15 cegrees 30 45 

Angular Velocity 

12 oc 

Max 8 2 deglsec MlR 7 0 deg/sec 

9 00 
deg/sec 

6 00 

15 degrees 30 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 25-SEP-01 

TRC INC. TEST NO: 206C04LKl 572E SN206 LEFT KNEE CAL 04 

---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 
---------------------------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY I 10 - 70X I 40.0 x I --_-------------_-__-------------------------------------------------- 
I I I 
/PROBE VELOCITY 1 2.07 - 2.13 M/S 1 2.10 M/S ! 
---------------------------------------------------------------------- 
I I I 
IPEAK KNEE IMPACT FORCE i 4715 - 5782 N 1 5364.7 N 
15.0 KG PENDULUM I 
---------------------------------------------------------------------- 

RUN NUMBER: 092501.1823;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 25-SEP-01 

TRC INC. TEST NO: 206CO4RKl 572E SN206 RIGHT KNEE CAL 04 

-----------__--____----------------------- ---------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C f 
______-_-___________-------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY I 10 - 70 % 40.0 % 
____________________-------------------------------------------------- 
I 

1 
I I 

IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.10 M/S 
---_-----____--_____----------------- -____------------___------------- 
I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 4754.0 N 
15.0 KG PENDULUM I 
---____--____--______________________^__------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 092501.1842;2 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 25-SEP-01 

LEFT KNEE 
TRC INC. TEST NO: 206CO4LSl 5723 SN206 LEFT SLIDER CAL 04 

------------------_--------------------------------------------------- 

I 
I I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I 
/TEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 42.0 % I 
---------------------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 ii/S 1 2.75 H/S 
----------_-___-____-------------------------------------------------- 
I I I I 
[FORCE AT 10.0 MM DISPLACEMENT/ 1259 - 1721 N 11382. N 
---------------------------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12485. N 
-----------_________-------------------------------------------------- 

RUN NUMBER: 092601.1225;2 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 25-SEP-01 

RIGHT KNEE 
TRC INC. TEST NO: 206C04RSl 572E SN206 RIGHT SLIDER CAL 04 

---------------------------------------------------------------------- 
I I I I 
I TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
=====fe==LP=================l=E=====e============~================~= 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 1 
-----------------___-------------------------------------------------- 
I 

I 10 - 70 % 
I 

[RELATIVE HUMIDITY I 40.0 x I 
_-----____-_-----___-------------------------------------------------- 
I I I 
IPENDULUM VELOCITY 1 2.70-2.80 H/S 2.73 M/S I 
_-----_____------___-------------------------------------------------- 
I I I 
IFORCE AT 10.0 MM DISPLACEMENTI 1259 - 1721 N 11545. N 
------------___--___-------------------------------------------------- 

I I I 
[FORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12880. N I 
-----------------___-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 092501.1951;1 
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Post-Test Dummy Configuration and Performance Verification Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 26-SEP-01 
TRC INC. TEST NO: 202C05EDl 572E SN202 EXT.DIMENSION CAL05 
---------------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)! SPECIFICATION \ TEST RESULTS1 
============================--IP==XD======================================== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)~ 429 - 434 MM 1 432. MM 1 
---------------------------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)I 226 - 231 MM 1 229. MM 1 
---------------------------------------------------------------------- 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 996. MM 1 
---------------------------------------------------------------------- 
IWAIST CIRCUMFERENCE (Z) 1 836 - 866 MM I 853. MM 1 
---------------------------------------------------------------------- 
ICHEST DEPTH (0) 1 213 - 229 MM 1 224. MM 1 
---------------_------------------------------------------------------ 
IH-POINT HEIGHT (C) 1 84 - 89 MM I 86. MM 1 
---------------_------------------------------------------------------ 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 137. MM 1 
---------------------------------------------------------------------- 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM 1 43. MM 1 
---------------c------------------------------------------------------ 
(TOTAL SITTING HEIGHT (A) 1 879 - 889 MM ( 886. MM 1 
---------------------------------------------------------------------- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 145. MM 1 
---------------------------------------------------------------------- 
IBUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 599. MM 1 
____---------__----_-------------------------------------------------- 
[BUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM I 470. MM 1 
--------------_------------------------------------------------------- 
IPOPLITEAL HEIGHT (L) I 429 - 455 MM I 447. MM 1 
---_------------------------------------------------------------------ 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 488. MM 1 
---------------------------------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM I 254. MM 1 
--__------------------------------------------------------------------ 
IFOOT BREADTH (W) I 91 - 107 MM 1 102. MM 1 
-___------------------------------------------------------------------ 
/SHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM 1 94. MM ] 
____-------____------------------------------------------------------- 
/SHOULDER BREADTH (V) I 422 - 437 MM I 434. MM 1 
_-__----------_------------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 508. MM 1 
____--------___------------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
____----------_------------------------------------------------------- 
/SHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 340. MM 1 
____--______________-------------------------------------------------- 
/BACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 300. MM 1 
____--------_-_------------------------------------------------------- 
572E SN202 EXT.DIMENSION CAL05 

RUN NUMBER: 092601.1240 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 25-SEP-01 

TRC INC. TEST NO: 202Co5HDl 572E SN202 HEAD DROP CAL 05 

---------------------------------------------------------------------- 
I I I 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 20.6 DEG. C I 
~~~~~~--~~-------~--~--~~~~~~~~~-~~~~~----~~~~~~~~~~~~~--~~~~~~~~ ----- 
I I I 
[RELATIVE HUMIDITY 10 - 70 % 42.0 % I 
------______________-------------------------------------------------- 
I I I 
IPEAK RESULTANT ACCELERATIONI 225 - 275 G 1 241.67 G f 
---------------------------------------------------------------------- 
I I I 
IPEAK LATERAL ACCELERATION I 15 G MAX 4.32 G I 
---------------------------------------------------------------------- 
I 
[IS ACCELERATION CURVE I 
IUNIMODAL? YES YES I 
_-----______________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS - / 

TECHNICIAN RUN NUMBER: 092501.1533;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 25-SEP-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C05NFl 572E SN202 NECK FLEXION CAL05 
_-~~_-~~--~---~__-~_~-~~--~~-~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I TEST PARAMETER 1 SPECIFICATION ) TEST RESULTS 1 
_--___-___-__--__-______________________------------------------------ __-_---__--__--___-_~-~~~-~---~~--~--~--~--~~~~~~~~~~--~~---~-------~~ 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C ) 21.1 DEG. C I 
_---_---__-___-___-_-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 % 41.0 % I 
---^--~~--~_---_------~---~--~~-~~-~~~-~~~~~~~~~~~~~~~~~--~~~--~~-~-~~ 
I 
/IMPACT VELOCITY 

I I 
) 6.89 - 7.13 M/S 1 6.93 M/S 

---------------------------------------------------------------------- 
I 1 10 MS 1 22.50 - 27.50 G 1 22.94 G I 
1 PENDULUM _-__---_------------------------------------------ 
I 1 20 MS 1 17.60 - 22.60 G 1 21.43 G I 

I DECELERAT1oN 
--______---_-------------------------------------- 
1 30 MS J 12.50 - 18.50 G I 16.09 G I 

__-___-__-~_---__--_-~-~--~--~~-~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I I I I 
IMAX PENDULUM G 29 G MAX 23.44 G I 
_---__-___-__--_____-------------------------------------------------- 
I I 
IMAX PENDULUM G ABOVE 30 MS I 29 G MAX 15.99 G 
____________________-------------------------------------------------- 
IDECELERATION-TIME CURVE / I I 
IDECAY TIME TO 5 G 34 - 42 MS ( 41.84 MS 
========================================================================= 
1 D PLANE 1 MAX 1 64 - 78 DEG. ( 68.79 DEG. I 
I ____________--__--_------------------------------- 
1 ROTATION 1 TIME 1 57 - 64 MS 1 62.32 MS I 
____________________-------------------------------------------------- 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM ( 101.45 NM I 
1 OCCIPITAL ___________________------------------------------- 
1 CONDYLE 1 TIME [ 47 - 58 MS 1 54.96 MS I 
____________________-------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I 
IDECAY TIME TO ZERO 113 - 128 MS 1 116.48 MS 
____________________-------------------------------------------------- 
IPOSITIVE MOMENT-TIME CURVE 1 I c 
[DECAY TIME TO ZERO 97 - 107 MS 1 101.52 MS I 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 092501.1622;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 25-SEP-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C05NEl 572E SN202 NECK EXT CAL05 
-------_---_--______-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
=========================r============================================== 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C 
-------_---_--______-------------------------------------------------- 
I I I 
/RELATIVE HUMIDITY 10 - 70 % 40.0 x 
-----------------___-------------------------------------------------- 

I I I I 
IIMPACT VELOCITY I 5.95 - 6.19 M/S 1 6.00 M/S 
-------_____________-------------------------------------------------- 

I 1 10 MS 1 17.20 - 21.20 G 1 20.76 G I 
1 PENDULUM _-------______---___------------------------------ 
I 1 20 MS 1 14.00 - 19.00 G I 18.19 G I 

I DECELERAT1oN 
____----_____----_-------------------------------- 
1 30 MS 1 11.00 - 16.00 G 1 15.81 G I 

-------____-________-------------------------------------------------- 
I I I 
IMAX PENDULUM G I 22 G MAX I 20.80 G 
-------______-______-------------------------------------------------- 

I I I 
IMAX PENDULUM G ABOVE 30 MS I 22 G MAX 15.75 G 
--------_______-____------------- ___------__--------_----------------- 
IDECELERATION-TIME CURVE 1 I 
JDECAY TIME TO 5 G 38 - 46 MS 39.76 MS 
==============================-----=================================== 
1 DPLANE 1 MAX 1 81 - 106 DEG. 1 95.22 DEG. I 
I _______________--___------------------------------ 
1 ROTATION [ TIME 1 72 - 82 MS 1 76.88 MS I 
------------------__------------------------ ___----------__----------- 
1 MOMENT ABOUT 1 KIN 1 -80-O/-52.9 NM 1 -71.90 NM I 
1 OCCIPITAL ______--______---__------------------------------- 
1 CONDYLE 1 TIME 1 65 - 79 MS 1 71.28 MS I 
-------_____________-------------------------------------------------- 
IROTATION ANGLE-TIME CURVE i I 
IDECAY TIME TO ZERO 147 - 174 MS 1 155.84 MS 
-------_____--______-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 139.76 MS 
_------_____________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 4 

TECHNICIAN RUN NUMBER: 092501.1759;l 
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TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

THORAX IMPACT TEST 

HYBRID III 50th 26-SEP-01 

TEST NO: 202C05THl 572E SN202 H.S.THORAX CAL05 

---------------__-__-------------------------------------------------- 
I I 
1 HIGH SPEED TEST 1 I 
I --------------- 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
--------------__--_--------------------------------------------------- ----------------_----------------------------------------------------- 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 % 37.0 % I 
---------------------------------------------------------------------- 

I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 H/S 1 6.59 M/S 
---------------------------------------------------------------------- 
I I I 
lMAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 67.4 MM I 
---------------------------------------------------------------------- 
I I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5780. N 
---------------------------------------------------------------------- 

I I I I 
IINTERNAL HYSTERESIS 69% - 85% 71.4% 
---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 092601.1617;1 
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Nm 

240 

180 

120 

60 

Trans ortation Research Center Inc 
Hybrid III HP lp Range of Motion 

Serial Number 202L 
Test Number 202CO5 
Comments 

Date 09/25/200 1 
Tune 08 42 

TEST PARAMETER 
Temperature 
Humidity 
Moment at 30 deg 
Angle at 203 Nm 
Average Velocity 

Moment About H-Pomt 

SPECIFICATION TEST RESULTS 
I.8 9 - 25 6 20 6 "C Pass 

10 - 70 43 96 Pass 
<= 94 9 83 4 Nm Pass 

do 0 - 50 0 40 1 deg Pass 
50 -100 7 5 deg/sec Pass 

Peak Moment 210 9 Nm at 40 5 deg 
Peak Angle 40 5 deg at 210 9 Nm 

Angula 

12 00 

9 00 
deg/sec 

6 00 

0 00 

0 15 degrees 30 45 t 0 

Velocity Max 8 2 deg/sec Mln 7 0 deg/sec 

F I 

5 0 15 
degrees 

3o 45 60 



Nm 

240 

180 
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60 

0 

Trans ortation Research Center Inc 
Hybrid III HP up Range of Motion 

Serial Number 202R Date 0912512001 
Test Number 202CO5 Time 08 50 
Comments 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 20 6 "C Pass 
Humidity 10 - 70 43 % Pass 
Moment at 30 deg <= 94 9 92 8 Nm Pass 
Angle at 203 Nm 40 0 - 50 0 40 3 deg Pass 
Average Velocity 50 -100 7 5 deglsec Pass 

Peak Moment 210 8 Nm aL 40 8 deg 
Moment About H-Pomt Peak Angle 40 8 deg at 210 8 Nm 

, 
c 

1, i 0 15 degrees 30 45 

Angular Velocity Max 8 2 deglsec Min 6 9 deg/sec 

12 00 

> 

000 - . . 7 

-15 0 15 degrees 3o 45 60 



TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 25-SEP-01 

TEST NO: 202C05LKl 572E SN202 LEFT KNEE CAL 05 

----------^------_-_-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
------_______----___-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70% I 41.0 % I 
-----------------___-------------------------------------------------- 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.13 M/S I 
----------_------_---------------------------------------------------- 
I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5301.2 N I 
15.0 KG PENDULUM I 
-----------------_---------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIm@<#D RUN NUMBER: 092501.1644;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 25-SEP-01 

TRC INC. TEST No: 202C05RKl 572E SN202 RIGHT KNEE CAL 05 

~~~~~~~~--_-~----~--~~~~~~~-------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
---------------------------------------------------------------------- -~~~-----------------------~------~~~~~~~~~~~~~~-~~~~~~~------~--~~~-~ 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C ! 
---------------------------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 10 - 70 % 41.0 % I 
__--____________________________________------------------------------ 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.13 M/S I 
----- _----------_---_-----~~~~--------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5696.4 N I 
15.0 KG PENDULUM I I 
----________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 1 

TECHNICIAN@&$@A RUN NUMBER: 092501.1645;1 
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LEFT KNEE 

TRANSPORTATION RESEARCH CENTER 

KNEE SLIDER TEST 

HYBRID III 50th 

INC. 

26-SEP-01 

TRC INC. TEST NO: 202CO5LSl 572E SN202 LEFT SLIDER CAL 05 

------------------__-------------------------------------------------- 

I 
I I I 

TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
============================I=======f=================================~=== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 1 
-----------------___-------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 36.0 % 
------------------__-------------------------------------------------- 
I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.76 M/S I 
-----------__---____-------------------------------------------------- 
I I I I 
IFORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N 11429. N 
---------____---____-------------------------------------------------- 
I I I I 
IFORCE AT 18.0 HM DISPLACEMENT/ 2268 - 3096 N 12615. N I 
----_----____--_________________________------------------------------ 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 092601.1412;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 26-SEP-01 

RIGHT KNEE 
TRC INC. TEST NO: 202C05RSl 5723 SN202 RIGHT SLIDER CAL 05 

---------------------------------------------------------------------- 

I 
I I I 

TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
=====================p'========r=====I================================ 
I I I 
ITEHPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUHIDITY 1 10 - 70 % 1 36.0 % I 
---------------------------------------------------------------------- 
I I 
lPENDULUFl VELOCITY 1 2.70-2.80 H/S I 2.70 M/S I 
---------------------------------------------------------------------- 
I I I 
IFORCE AT 10.0 MM DISPLACEHENT~ 1259 - 1721 N 11273. N I 
----------_----------------------------------------------------------- 
I I I 
IFORCE AT 18.0 WM DISPLACEHENTI 2268 - 3096 N 12307. N I 
---------------------------------------------------------------------- 

TEST HEETS SPECIFICATIONS 

RUN NUMBER: 092601.1443;1 
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Aopendix D 

Test Equipment and Instrumentation Callbratlon Information 

D-l 



Report S1.n Conventton 
SAE 5211 MAR95 

Accelerometers. +X: Forward 

+Y: Rrghtward 

+Z* Downward 

Potentiometers* +Chest longttudmal deflectton: Outward 

+Cheut lateral deflectron. Leftward 

+Seat belt dtsplacemem Outward 

+Seat belt extenston Elongatron 

+Knee slider displacement Distance between femur and tibtd 

Increased (m relation to a seated 

dummy) 
Rotatton notentrometers: 

+About the X-axis* Left foot-eversion 

Rtght foot-mversron 

+About the Y-axis Left/right foot-dorstflexron 

+About the Z-axl5. Left foot-internal 

Right foot-external 

Load cells +Femur force. Tension 

+Seat belt force: Tension 

+Barner force: Tension 

Neck lodd cells +X force: Head pushed rearward 

+Y force* Head pushed leftward 

+Z force- Head pulled upward (tension on neck) 

+X moment: Left ear rotating toward left shoulder 

+Y moment. Chin rotating toward chest 

+Z moment: Chin rotdtmg toward left shoulder 

Tlbta load cells +X force. Ankle forward, knee rearward 

+Y force. Ankle nghtward, knee leftward 

+Z force. Tension 

+X moment: Bottom of trbla movmg leftwad 

+Y moment: Bottom of trbia moving rearward 

’ The chest deflection and knee slider displacement presented m the dummy certrfrcatlon m 
Appendix C are opposite of 5211 polartty. 



Freauencv Response Classes 
SAEZ 5211 MAR95 

Tvprcal Test Measurements 

Vehtcle Structural Accelerations for use in: 

Total vehicle comparison 

Colbsion simulation input 

Component analysrs 

Integratron for velocity or dtsplacement 

Barrier Face Forces 

Belt Restramt System Loads 

Anthropornorphrc Test Device 

Head accelerations @near and angular) 

Neck 

Forces 

Moments 

Thorax 

Spine acceleratrons 

Rrb acceleratrons 

S temum accelerations 

Deflectrons 

Lumbar 

Forces 

Moments 

Pelvrs 

Acceleratrons 

Forces 

Moments 

FemurKnee/Tibla/Ankle 

Forces 

Moments 

Drsplacements 

Sled Acceleratrons 

Steenng Column Loads 

Head form Accelerations 

Channel Class 

60 

60 

600 

180 

60 

60 

1000 

1000 

600 

180 

1000 

1000 

180 

1000 

1000 

1000 

1000 

1000 

600 

600 

180 

60 

600 

1000 



The direction column on the followmg sheets describes the transducer output as mounted 

and wired m the test location. See Report Sign Convention sheet for dexnptlon of data 

output as presented m the report: channels were adjusted m post-acqulsltlon processmg to 

conform to J211 MAR95 
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