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Purpose md Test Procedure 
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Purpose 

Thrs 48 km/h load cell barrier Impact test was conducted for the Volpe National 

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

The purpose of thts testing was to evaluate and compare vehicle and occupant responses in 

frontal rigrd bamer crash tests conducted at vanous impact speeds using model year 2001 

velucles m support of the FMVSS 208 Implementanon plan (May 12, 2000 Interim rule). For 

thts test, the subject vehicle was a 2001 Ford Escape. and the bamer wall was equipped with a 

load cell bamer 
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Test Procedure 

This test was conducted m accordance with Volpe’s mstructions for a full frontal car to 

load cell bamer test. Data was obtamed relanve to FMVSS 208, “Occupant Crash Protectron” 

performance. 

The test vehicle, d 2001 Ford Escape, was mstrumented wrth ten (10) accelerometers to 

measure longrtudmal ax19 acceleranons and three (3) accelerometers to measure vertrcal axis 

acceleratrons The driver’s and passenger’s an-bag srgnals were monitored with mduchve 

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

velocity range was 47 3 to 48.9 km/h 

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

devrces (dumnues) The dumrmes were posmoned in the front outboard designated seating 

posmons according to NHTSA Labordtory Test Procedure TP-208-10 The dnver dummy and 

the passenger dummy were both unbelted and were re\tramed wrth single stage aubags 

Both dumrrnes were mstrumented with an array of twelve (12) accelerometers m the head, 

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

accelerahons The dummies were also mstrumented with upper and lower neck moment and 

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

potennometers. Both dumn-ues were also instrumented upper and lower ubra load cells to 

measure forces and moments, and knee dtsplacement potentiometers The dnver dummy was 

equipped with THOR-LX legs, which included longitudmal and lateral trbra accelerometers, 

three (3) foot accelerometen on each foot to measure acceleranons in three (3) axes and three (3) 

rotary potentiometers at each ankle to measure foot rotauons about three (3) axes. The 

passenger dummy was mstrumented with three (3) foot accelerometers to measure accelerations 

at the heel and toe 

The 173 data channels were drgnally sampled and recorded at 12,500 samples per second 

and processed per SAE 52 11 March 1995. 
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The crash event was recorded by one (1) real-rime pannmg motion picture camera and 

fourteen (14) high-speed matron picture cameras. The pre-test and post-test condinons were 

recorded by one (1) real-time monon picture camera. 

The load cell barner crash test summary data are presented m Section 2.0. The FMVSS 208 

summary data are presented m Section 3.0 The occupant, camera, banter, and vehicle 

measurements are presented m Sectton 4 0 Appendix A contams the still photographic prints. 

Appendrx B contams the dummy, vehtcle, and barrier data plots. Appendix C contains the 

dummy venficatron data. Appendtx D contams nuscellaneous test mformanon. 
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Section 2.0 

Full Frontal Load Cell Bamer Test Summary 
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Test Results Summary 

This full frontal load cell ngrd bamer crash test was conducted by TRC Inc. on November 

26,200l. 

The test vehicle, a 2001 Ford Escape, was equipped wnh a 3.0~hter transverse engine, 

automatrc transmission, power steering, power brakes and front arrbags. The vehicle’s test 

werght was 1796 4 kg. The vehicle’s impact speed was 47.3 km/h The vehicle sustamed 

438 mm of stanc crush during the impact. 

The driver’s 36 rrullisecond Head Injury Cntena (HIC) was 628. The driver’s 15 

milhsecond HIC was 628. The dnver’s chest maximum resultant acceleration with three (3) 

mrlhseconds mmrmum duranon was 54 0 g. The driver’s maxrmum chest deflecuon was 

49 mm. The driver’s left and nght femur maxrmum aural compressrve forces were 7536 N and 

13461 N, respectrvely The dnver dummy’s neck iqury calculatrons were as follows: NTF, 

0.25; NTE, 0 06; NCF, 0 39; NCE, 0.15. 

The nght front passenger’s 36 mrllisecond HIC was 395 The passenger’s 15 mtlhsecond 

HIC was 395. The passenger’s chest maxrmum resultant accelerahon with three (3) 

milliseconds mmimum duration was 57.8 g The passenger’s maximum chest deflectron was 

15 mm. The passenger’s left and nght femur maximum axral compressive forces were 7 197 N 

and 1305 1 N, respecuvely. The nght front passenger’s neck inJury calculahons were as follows: 

NTF, 0.24; NTE, 0 20; NCF, 0 39; NCE, 0.02. 
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Data Acqutsmon Explanations 

The driver’s nght femur Z-axis force data channel, RFMZFl , exceeded its full-scale value at 

approxrmately 64 mtllrseconds. 

The passenger’s left knee X-axis displacement data channel, KNLXD2, recorded no vahd 

data throughout the event due to a defecuve sptke m the cable 

The pdssenger’s lower left trbla X-axis moment data channel, ANLXM2, exceeded 1t.s 

full-scale value from dpproxlmately 70 to 77 m&seconds. 

Five bamer load cell channels did not fully return to the zero level following lmpdct This 

affected the Group 1, Group 4, Group 6, and full barrier totals The load cells were as follows: 

Row A, Cell 1, BAlF 

Row A, Cell 2. BA2F 

Row C, Cell 2, BC2F 

Row C, Cell 9, BCBF 

Row D, Cell 1, BDlF 
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Test mode: 

Test date* 

Test time: 

Ambient temperature: 

Vehicle year/make/ 
model/body style: 

Vehicle test weight: 

Impact angle’: 

Impact velocrty** 

Maximum static crush: 

Average rebound: 

Number of data channels: 

Number of cameras. 

Dummres: 

Type: 

Location: 

Restramt: 

Seat track uosition for test: 

Driver: 

Passenger: 

Seat back positron for test* 

Driver: 

Passenger: 

Table 1 Crash Test Summary 

Frontal load cell barrier 

11/26/O 1 

1043 

21” c 

200 l/Ford/Escape/MPV 

1796.4 kg 

0” 

478km/h 

438 mm 

114mm 

173 

High-speed 14 

Dnver #206 

Part 572E 

Left front 

Anbag, single stage 

Real-time 1 

Passenger #202 

Part 572E 

Right front 

Airbag, single stage 

Mid 

Mid 

17.2” 

17.4” 

Head restraint position for test: 

Driver Fixed 

Passenger: Fixed 

Steering column position: Mid 

i With respect to tow track centerline. 
2 Speed trap measurement (k .08 km/b accuracy) 
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Table 2 General Test and Vehrcle Parameter Data 

Vehxle year/make/ 
model/body style* 

VIN. 

Model year: 

Body style 

Color 

Engine data. 
Cylinders: 
Displacement 
Cylinder placement 
Engine plxement: 

Tt-dnsmission data: 

Final drive* 

Date vehicle recerved: 

Odometer reading: 

Dealer’s name 
and address, 

Accessones 

Power steenng 

Power brakes 

Power seats 

Power wmdows 

Tmted glass 

Radio 

Clock 

Other 

200 l/Ford/Escape/MPV 

lFMYU04121KC57835 

2001 

5-door MPV 

Gray 

6 
3 0 liters 
V 
Trdnsverse 

3 speed, -manual, Xautomatic, X overdnve 

--l-=)3 -RWD, x4wD 

1 o/02/200 1 

327 

Hal Glllam Ford 
1775 South State Route 235 
New Carhsle, OH 45344 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

None 

Automahc transmrsslon 

Automatic speed control 

Tilting steenng wheel 

Telescoping steenng wheel 

An- condttroning 

Arm-skrd brake 

Rear window defroster 

Power door locks 

Certrfication data from vehrcle’s label* 

Vehicle manufactured by: Ford Motor Company 

Date of manufacture: 07/o 1 

VTN: lFMYU04121KC57835 

GVWR: 4528 lbs. (2053 kg) 
GAWR: Front: 2398 Ibs (1087 kg) 

Rear: 23 19 Ibs. (1051 kg) 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 
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Table 2 General Test and Vehicle Parameter Data, Cont’d 

Tires on vehicle (mfr., line, size): Continental, Contitrac , P235/70R16 

Trre pressure with maximum capacity vehicle load: 
Front: 44 ps1 (300 kPa) 
Rear: 44 psi (300 kPa) 

Spare tire (mfr., line, srze): Firestone, Temporary, T145/90R 17 

Type of seats: 
Front Bucket 
Rear Split bench 

Maximum width. 1754 mm 

Wheelbase: 2620 mm 

Location of “Recommended Tire Pressure” label: 

The label was located on the dnver’s door 

Data from vehicle’s “Recommended Tn-e Pressure” label”: 

Recommended tire size* P21 Y70R16 99T; P225/70R 15 100s; P235/70R 16 

Recommended cold tire pressure: 
Front: 207 kPa (30 PSI) 
Rear: 207 kPa (30 psi) 

Vehrcle Capacitv Data: 

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

Vehicle capacity weight: 408 kg 

Rated cargo/luggage weight 68 kg (by calculatron; not on label) 

Test vehrcle attitude: 

Delivered attrtude: LF 821 mm; RF 829 mm; LR 861 mm; RR 854 mm 

Fully loaded amtude: LF 8 10 mm; RF 815mm; LR 825 mm; RR 829 mm 

Pre-test attmde: LF 797 mm; RF 803 mm; LR 807 mm; RR 812mm 

Post-test attrtude: LF 753 mm; RF 795 mm; LR 819mm; RR 808 mm 
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Table 2 General Test and Vehicle Parameter Data Cont’d 

Wetght of test vehicle as received (with maximum flulds)=UDW* 

Rrght front 459.0 kg Right rear 3080 kg 

Left front 470.0 kg Left rear 325 5 kg 

Total front weight 929.0 kg (59 5% of total vehicle weight) 

Total rear werght 633.5 kg (40 5% of total vehicle weight) 

Total delivered weight 1562 5 kg 

Calculatron of test vehrcle’s target test werght’ 

Total Dehvered Werght (UDW) = 15625kg 

&ted Cargo/Luggage Werght (RCLW)’ = 68 kg 

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

Target test werght =UDW+RCLW+152= 1782.5 kg 

Weight of test vehicle wtth requned dummies and 81 9 kg of cargo weight- 

Right front 4980 kg Right rear 3982 kg 

Left front 4990 kg Left rear 401 2 kg 

Total front weight 9970 kg (55 5% of total vehicle weight) 

Total rear weight 7994 kg (44.5% of total vehicle weight) 

TotJ test werght2 1796 4 kg (0 8% over target teTt weight) 

Weight of ballast secured m vehrcle- 13 6 kg steel plate on floor behtnd passenger seat 

Components removed to meet target test werght* Rrght taillrght 

Locatron of Vehicle’s CG: 1166 mm rearward of front wheel centerlme 

’ Cargo weight for multipurpose passenger vehicles, trucks, and buses 1s the vehicle’s rated 
cargo and luggage weight from the vehicle’s label or 136 krlograms, whichever rs less. 

’ Derrved from previous test. Note- Actual test 1s higher than calculated target test werght to 
match the test weight of prevrous Ford Escape m the test senes (1796.6 kg). 
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Table 3 Post-Impact Data 

Test number: 011126-l 

Test date: 11/26/O 1 

Test trme* 1043 

Test type: Frontal load cell bamer 

Impact angle. 0” 

Ambrent temperature 
at impact area: 21” c 

Requrred impact velocity range: 47.3 to 48.9 km/h 

Barner impact velocltv: 

Primary. 47.8 km/h 

Secondary: 47.8 km/h 

Dtstance from vehicle to bamer: 

Entenng veloctty trap: 356 mm 

Exrtmg velocity trap* 51 mm 

Vehicle rebound from flat nerd bamer: 

Drstance from test vehicle to barrier impact point: 

Post-test: L 138mm; c 95mm; R 11omm 

Average rebound: 114mm 
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Figure 1 Impact Velocltv Measurement System 

The final vane clears the final ernittedrecelver pair 5 1 mdlimeters before impact 

The vanes have 305mdlimeter spacing. 
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Figure 2 Vehicle Accelerometer Placement 
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Figure 2 Vehicle Accelerometer Placement 
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Section 3 .O 

SU~W of FMVSS 208 Data 
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Table 5 Dummv Innu~ Critena Data 

Dnver 

Passenger 

Maximum Acceleration’ 

Head 

X Y z R X 

-94.3 g -10.0 g 72.7 g 116 9 g -51.2 g 

-86.7 g -17.3 g 38.4 g 92.4 g -57.0 g 

Maximum Femur Comnressive Force 

Chest 

Y Z 

5lg 30.5 g 

-4.8 g 30.5 g 

Driver 

Passenger 

Left Femur Right Femur 

7536 N N/A” 

7197 N 13051 N 

Head Innn-v Cri tena’ 

36 m&second 

HIC Time tl 

Dnver 628 63.4 ms 

Passenger 395 65.8 ms 

15 rmlhsecond 

HIC Time tl 

Dnver 628 634ms 

Passenger 395 65 8 ms 

Chest Maximum Resultant Acceleratron3 

Acceleration Time tl 

Dnver 54.0 g 77.7 ms 

Passenger 57.8 g 79 1 ms 

Time t2 

73 6 ms 

75.4 ms 

Time t2 

73.6 ms 

75.4 ms 

Time t2 

82.1 ms 

82.1 ms 
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Table 5 Dummy Irnury Criteria Data, Cont’d 

Maximum Chest Deflectlon 

Dnver 49 mm 

Passenger 15mm 

Neck Ini urv Calculations (Nil)’ 

NTF NTE NCF NCE 

Dnver 0.25 0 06 0 39 015 

Passenger 0 24 0.20 0 39 0 02 

’ See Report Sign Convention in Appendix D 
2 As defined in FMVSS No 208. 
3 Defined as equal to or exceeding 0.003 sec. duration. 
4 See Data Acquisition Explanation in Section 2.0. 
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Table 6 Post-Impact Dummy/Vehicle Data 

Vrslble Dummv Contact Points* 

Dnver 

Head Anbag, visor, wmdshreld 

Chest Anbag 

Abdomen Lower steering wheel 

Left knee Knee bolster 

Right knee Knee bolster 

Door opening 

Front 

Rear 

Left Rrght 

Easy Easy 

E=Y Easy 

Passenger 

An-bag, visor 

Anbag 

None 

Knee bolster 

Knee bolster 

Seat movement: 

Left Front 

Right Front 

Left Rear 

Right Rear 

GlazmP damage: 

Other notable impact effects: 

Seat back failure Seat shtft 

None None 

None None 

N/A N/A 

N/A N/A 

Starburst cracking at head contact pomts 

Steenng column was found broken after test. 
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Section 4 0 

OccuDant, Camera, Bamer. and Vekucle Information 
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Dummy Kmematrc Summarv 

Dnver Dummy 

Upon impact, the dnver dummy translated forward m the seat impacting both knees mto 

the mstrument panel. The dummy’s head contacted the airbag with the neck mltially going 

mto extension as it contacted the visor and then the head and neck flexed forward contactmg 

the wmdshreld. The chest contacted the atrbag and the lower chest and abdomen contacted 

the lower steenng wheel nm. As the dummy rebounded mto the seat back, the dummy’s 

head contacted the visor and extended rearward, contactmg the headrest. The driver dummy 

came to rest seated m the dnver’s seat. 

Rrght Front Passenger Dummy 

Upon impact, the passenger dummy translated forward in the seat impacting both knees 

mto the mstrument panel. The dummy’s neck extended rearward as the dummy’s face and 

chest impacted the atrbag. The dummy’s head also contacted the forward edge of the sun 

vtsor. As the dummy rebounded mto the seat back, the dummy’s head rotated forward and 

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

seat. 
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Figure 3 Dummv Measurement Locations for Front Seat Occupants 

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

Designation Tvne of Measurement 
Driver 
(Serial # 206) 

Passenger 
(Serial # 202) 

WA 

SWA 

SCA 

SA 

HZ 

HH 

HR 

NR 

NA 

CD 

cs 

RA 

KDL 

KDR 

KDA 

PA 

TA 

KK 

ST’ 

SK’ 

SH’ 

SHY 

HS 

AD 

Windshield angle 

Steering wheel angle 

Steering column angle 

Seat back angle 

Head to roof 

Head to header 

Head to windshield 

Head to side header 

Nose to nm 

Nose to rim angle 

Chest to dash 

Steering wheel to chest 

Rrm to abdomen 

Left knee to dash 

Right knee to dash 

Outboard knee to dash angle 

Pelvrc angle 

Trbra angle 

Knee to knee 

Sh-rker to head 

Stnker to head angle 

Stnker to knee 

Stnker to knee angle 

Stnker to H-point 

Stnker to H-point angle 

Striker to H-point (Y dir.) 

Head to side window 

H-point to door 

Arm to door 

35.4” 

63.0” 

27.0” 

17.2” 

210 mm 

373 mm 

585 mm 

232 mm 

429 mm 

19.2” 

533 mm 

316 mm 

198 mm 

128 mm 

128 mm 

59.2” 

21 0” 

43.5” 

300 mm 

550 mm 

-78.0” 

599 mm 

2.2” 

230 mm 

31.9” 

223 mm 

248 mm 

155 mm 

103 mm 

35.4” 

N/A 

N/A 

17 4” 

219 mm 

381 mm 

611 mm 

245 mm 

N/A 

N/A 

549 mm 

N/A 

N/A 

129 mm 

136 mm 

71.0” 

23.6” 

51.5” 

270 mm 

555 mm 

-78.5” 

590 mm 

3.3” 

215 mm 

31.7O 

196 mm 

256 mm 

137 mm 

95 mm 

The seat back angle (SA”) is measured relatrve to vertical, all other angles are measured 
relative to horizontal. 

’ A negative angle indicates the measurement point was above the striker. 
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Descnntrons of Durnmv Measurements 

When a level IS to be used, tt IS to ensure that the line contdmmg the two points 
described IS either parallel or perpendrcular to the ground If a measurement to be mdde IS 
less than 10 inches ignore the directions to use a level and approximate a level measurement 
Also, when a 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 I\ recessed 

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

’ HH 

* HW 

HZ 

I- cs 

* CD 

RA 

NR 

*’ KDL, 
KDR 

Head to Header, tdken from the pomt where the dummy’s no\e meets his 
forehead (between his eyes) to the furthest pomt forward on the header 

Head to Wmdshteld. taken from the point where the dummy’s nose meets his 
forehead (between hrs eyes) to a point on the windshield Use d level 

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

Steenng Wheel to Chest, t&en from the center of the steering wheel hub to 
the dummy’s chest. Use a level 

Chest to Dash, place a tape measure on the trp of the dummy’s chm and rotate 
five inches of tt downward toward the dummy to the pomt of contact on the 
transverse center of the dummy’s chest Then measure from this point to the 
closest point 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 I\ a shorter measurement See 
dldgam. 

Steenng Wheel Rim to Abdomen, taken from the bottommost pomt of the 
\teenng wheel nm honzontally rearward to the dummy Use a level. 

Nose to Rim, taken from the tip of the dummy’s nose to the closest point on 
the top of the steenng wheel nm Also indrcate the angle thus hne makes wrth 
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 swrngmg the tape 
measure m contmually larger arcs until rt contacts the dashboard Also 
reference the angle of this measurement with respect to the honzontal for the 
outboard knee (KDA). See dragram 

* Measurement used m Data Tdpe Reference Guide 
r Only outboard measurement IS referenced m Data Tape Reference Gurde 
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Descnntions of Dummv Measurements. Cont’d. 

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

measurement a firm devrce that can be ngrdly connected to the striker should 
be used. Use a level. The angles of these measurements with respect to the 
honzontal should also be recorded. The measurement in the Y (transverse) 
direction from the striker to the H-point should also be taken (SHY). See 
dragram. 

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

HS 

*AD 

* HD 

*HR 

SHY 

KK 

Angles 

SA 

Head to Srde Window, taken from the point where the dummy’s nose meets 
his forehead (between hrs 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 Hybnd 
II dummy to the first point it hits on the door. In the case of a Hybnd III 
dummy, measure from the bolt on the outer biceps. When a SID 1s 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-pomt on the dummy to the closest pomt on 
the door. Use a level. 

Head to Side Header, measure the shortest drstance from the pomt where the 
dummy’s nose meets his forehead (between his eyes) to the side edge of the 
header just above the window frame, directly adjacent to the dummy. 

Stiker to H-point, taken from a rod rigtdly connected to the forward most 
center point on the striker 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 dtstance 
between the outboard knee clevis flange surfaces. (This measurement may 
not be exactly transverse.) 

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

* Measurement used m Data Tape Reference Guide 
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Table 9 Test Vehcle Frontal Profile Datd 

Note X-ax15 measurements referenced forward of the rear bumper centerhne Y-axis measurements dre left and 
nght of the ongmal vehicle centerlme Y-axis measurements (6 pomts) &vlde the width of the car Z-axis 
(height) measurements are from the ground 
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Figure 6 Toeboard Measurements 

DRIVERS SIDE PASSENGERS SIDE 

a @ 0‘ 

f 

Dnver’s Side Floorpan Measurements 

Reference: +X forward from rear bumper; +Z upward from ground level 
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Description Of Timing Marks On TRC Inc. Hiph-Speed Film 

All TRC Inc high-speed cameras are equtpped W&I red LEDs which put trmmg marks on 
the nght edge of the film. TRC Inc uses a single tmung generator to generate the tnmng for 
all cameras. This allows the timmg marks to be common to all cameras. The tmung marks 
can be used to measure camera speed (frames per second) or to locate a point in time before 
or after the time-zero event 

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

The tnning generator puts out a pulse for every rmllisecond plus rt generates addmonal 
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 in it. This indicates a mzll~econd pulse. 

2. Every ten frames will have two LEDs appear in 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 mdrcdte a 
millisecond pulse, a hundredth of a second pulse, and a tenth of a second pulse. 
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Flaure 8 Vehicle Reference Photo Target Locations 

n---D -/tc--+l I 

Measurement Pre-Test 
A 370 mm 

/ 630mm / 
C 610 mm 
D 920 mm 
E 470 mm 
F 1600 mm 

J 1325 mm 
K 558 mm 

Q 1655 mm 
R 558 mm 

Additional targeting 
Inch tape along the top 
and sides of the vehicle 
has targets placed at 
300 mm intervals 
except the first side 
target IS placed 600 mm 
from front of front 
bumper 

1 

S ) 133omm J 
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Figure 9 Load Cell Locations on Fixed Bamer 

7 k;pSCELLS 

9 COLUMNS 

FRONT VIEW 

FIXED BARRIER 
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I , , I / / / , 

I I 

C3 ; : C4 C5 

: I I I 
c c 

C3 ; : C4 C5 C6 I ’ C7 C8 C9 I4 C6 I ’ C7 C8 C9 I4 
-_ _I 1 __-_-_- -_ ----- / r-- -I 1 -_-_-__ __-_---: 

---_, 7----- ---_, r---- ------------ ----- ----7 ----+-- --+----; - ______ - - _.---- -~ 
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I t 

A3 A3 / / A4 A5 A6 ’ ; A4 A5 A6 : / A7 A8 : ; A7 A8 / A9 ’ , 
---I I__ __ -_- _-_-I - -- r --- -----’ 

/ A9’, 
- -_. _-_- --- - _-_- --- - ‘L ‘FL- 

I -2 6’ 
TRACk C/L 

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

The followmg data IS presented as data plots at the end of Appendix B: 

1) Data from 36 indivrdual load cells 

2) Total of 36 mdrvidual load cells 

Y + GROUND 
LEVEL 

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

Photographs 
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Amendix B 

Data Plots 
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Appendix C 

Dummy ConfiguratIon and Performance Venficatlon Data 

C-l 



Pre-Test Dummv Configuration and Performance Venficatlon Data 

Dnver Dummy S/N* 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 21-NOV-01 
TRC INC. TEST NO: 206C12EDl 572E SN206 EXT.DIMENSION CAL12 
------------------__-------------------------------------------------- 
I TEST PARAMETER (DIMEN.)] SPECIFICATION 1 TEST RESULTS] 
==============================================================------== 
[LOCATION FOR CHEST CIRCUMFERENCE (AA)1 429 - 434 MM 1 432. MM 1 
-----------____--___-------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)I 226 - 231 MM 1 229. MM 1 
---------------__-__-------------------------------------------------- 
/CHEST CIRCUMFERENCE (Y) 1 970 -1001 MM I 983. MM I 
--------------_--___-------------------------------------------------- 
[WAIST CIRCUMFERENCE (2) 1 836 - 866 MM I 856. MM 1 
-------------__---__-------------------------------------------------- 
ICHEST DEPTH (0) 1 213 - 229 MM I 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 ) 43. MM 1 
------------------__-------------------------------------------------- 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 886. MM 1 
------------___---__-------------------------------------------------- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM t 147. MM 1 
---------___________-------------------------------------------------- 
/BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM I 594. MM 1 
----_----___________-------------------------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM ( 472. MM 1 
-----------__-_---__-------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM I 439. MM I 
-----------______-__-------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM I 490. MM I 
----------_-------__-------------------------------------------------- 
[FOOT LENGTH (P) 1 252 - 267 MM 1 254. MM 1 
---------___________-------------------------------------------------- 
[FOOT BREADTH (W) I 91 - 107 MM I 102. MM 1 
--___----___________-------------------------------------------------- 
ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM I 89. MM 1 
------------_____-__-------------------------------------------------- 
ISHOULDER BREADTH (V) 1 422 - 437 MM \ 432. MM 1 
--_-------__________-------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM I 516. MM 1 
---------___________-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
_---_----___________-------------------------------------------------- 
ISHOULDER-ELBOW LENGTH (I) I 330 - 345 MM I 335. MM I 
_____---____________-------------------------------------------------- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM t 297. MM 1 
_____----___________-------------------------------------------------- 
572E SN206 EXT.DIMENSION CAL12 

RUN NUMBER: 112101.1555 
ef c 



TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

HEAD DROP TEST 

HYBRID III 50th Zl-NOV-01 

TEST NO: 206C12HDl 5723 SN206 HEAD DROP CAL 12 

I I I 
TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 

======================P================================================= 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 20.6 DEG. C 
---------------------------------------------------------------------- 
I I 
IRELATIVE HUMIDITY I 10 - 70 % 1 24.0 % I 
--_--________-__---_-------------------------------------------------- 
I I I I 
IPEAK RESULTANT ACCELERATIONI 225 - 275 G 1 265.82 G 
--_-__-___-__-__--_--------------------------------------------------- 
I I 
IPEAK LATERAL ACCELERATION I 15 G MAX I -5.44 G I 
-__-________________-------------------------------------------------- 
I I I 
IIS ACCELERATION CURVE 1 i 
IUNIMODAL? YES YES 

::::N:::ij,-j@;d RUN NUMBER: 112101.0737;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 21-NOV-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C12NFl 5723 SN206 NECK FLEXION CAL12 
------------_-_-_----------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION j TEST RESULTS 1 

=======================-='=============================================== 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C I 
---------------------------------------------------------------------- 

I I 
IRELATIVE HUMIDITY 10 - 70% I 24.0 # 
---------------------------------------------------------------------- 
I I 1 
/IMPACT VELOCITY 1 6.89 - 7.13 H/S I 6.99 M/S 
---------------------------------------------------------------------- 
I 1 10 MS 1 22.50 - 27.50 G 1 25.68 G I 

I PENDULUn 
-------------_---_-------------------------------- 
1 20 MS 1 17.60 - 22.60 G 1 21.83 G I 

) DECELERATION --------------------c___________________---------- 
I 1 30 MS 1 12.50 - 18.50 G I 17.06 G I 
----_-_---_-_______--------------------------------------------------- 
I I I 
IMAX PENDULUM G 29 GMAX I 26.37 G I ------------_-_-_----------------------------------------------------- 
I I I 
/MAX PENDULUM G ABOVE 30 MS 1 29 G MAX 16.99 G 
------------_-_-_----------------------------------------------------- 
IDECELERATION-TIME cuRvE 1 I 
IDECAY TIME TO 5 G 34 - 42 MS 1 38.56 MS 
===============r===r==============E===================================== 
( DPLANE 1 MAX 1 64 - 78 DEG. 1 77.36 DEG. I 
I __---_-------___-___------------------------------ 
1 ROTATION 1 TIME 1 57 - 64 MS 1 61.44 MS I 
-----------__-_-------------------------------------------------- --v-v 
1 MOMENT ABOUT Iw I 88.2 - 108.5 NM 1 98.31 NM I 
1 OCCIPITAL -_-----------_-_-_-------------------------------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 51.84 MS I ------_-_---_____-_--------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIHE TO ZERO 113 - 128 MS 1 121.84 MS 
------------_-_-_---__________________c_------------------------------ 
IPOSITIVE MOMENT-TIME CURVE i I 
IDECAY TIHE TO ZERO 97 - 107 MS 1 103.84 MS 
------------___-_----------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 112101.1050;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 21-NOV-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C13NEl 572E SN206 NECK EXT CAL13 
------_-----____------------------------------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
---------------------------------------------------------------------- ---------------------------------------------------------------------- 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.1 DEG. C 
-------___________---------------------------------------------------- 
I I I 
[RELATIVE HUMIDITY 10 - 70 % 25.0 % 
--_-_-_^____________-------------------------------------------------- 
I I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S 1 6.05 M/S 
-------________-_----------------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G 1 18.93 G I 

I PENDULUM 
---------------_---------------------------------- 
1 20 MS / 14.00 - 19.00 G I 17.88 G I 

I DECELERAT1oN 
-------------------------------------------------- 
1 30 MS 1 11.00 - 16.00 G 1 14.98 G I ------_-__________---------------------------------------------------- 

I I I I 
/MAX PENDULUM G 1 22 G MAX 19.08 G I --------_-_____------------------------------------------------------- 
I I I I 
/MAX PENDULUM G ABOVE 30 MS 1 22 G MAX 14.92 G 
____________________-------------------------------------------------- 
IDECELERATION-TIME CURVE j I I 
/DECAY TIME TO 5 G 38 - 46 MS 41.36 MS 
----__--__________----------------------------~~~~~~~~~~~~~~~~-~~~~--- ---__-___________--------~~-----------------~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 MAX 1 81 - 106 DEG. 1 96.62 DEG. I __--------__________------------------------------ 
1 ROTATION 1 TIME 1 72 - 82 MS 1 78.16 MS I 
------____________---------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM ) -69.89 NM I 
1 OCCIPITAL ______--_-_-________------------------------------ 
1 CONDYLE 1 TIME 1 65 - 79 MS 1 72.64 MS I ________________________________________------------------------------ 
jROTATION ANGLE-TIME CURVE j I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 156.64 MS 
----__________r_____-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 145.44 MS 
____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 112101.1119;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 206C12THl 572E SN206 H.S.THORAX CAL12 

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

1 HIGH SPEED TEST I 
I 

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

====================================================================== 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C I 
---------------------------------------------------------------------- 
I I 
IRELATIVE HUMIDITY 10 - 70 x / 24.0 X I 
---------------------------------------------------------------------- 

I 
/PENDULUM VELOCITY 

I I 
1 6.59 - 6.83 M/S 1 6.62 M/S I 

---__-----_-_-______-------------------------------------------------- 

I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 65.9 MM I 
---------------------------------------------------------------------- 
I I I I 
~MAEIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5847. N 
---------------------------------------------------------------------- 
I 
IINTERNAL HYSTERESIS 69% - 85% I 72.0% I 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 112101.1321;1 
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Trans ortation Research Center Inc 
Hybrid III EP lp Range of Motion 

Serial Number 206L Date 11/21~2001 
Test Number 206Cl2 Time 08 40 
Comments 

TEST PARAMETER SPECIFICATION 
Temperature 18 9 - 25 6 
Humldlt:J 10 - 70 
Moment ?t 30 deg <= 94 9 
Ansle a: 203 Nm 40 0 - 50 0 

TEST RESULTS 
20 6 "C Pass 

24 % Pass 
85 0 Nm Pass 
43 0 deq Pass 

50-iC0 7 5 deglsec Pass 

Peak Moment 210 8 Nm at 43 5 deg 
Moment About H-Point Peak Ansle 43 5 deq at 210 8 Nm 

i Nm 

degrees JJ 

Angular Velocq Max 8 2 deg/sec M1I-l 6 9 deg/sec r 
12 00 7 

L 

-15 0 15 degrees 30 45 t 0 



Nm 

Trans or-tat-ion Research Center Inc 
Hybrid III HP lp Range of Motion 

Serial Number 206R 
Test Number 206C12 
Comments 

Date 11/21/2001 
Time 08 32 

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

Moment About H-Pomt 

SPECIFICATION TEST RESULTS 
18 9 - 25 6 20 6 "C Pass 

10 - 70 24 % Pass 
<= 94 9 94 1 Nm Pass 

40 0 - 50 0 42 0 deg Pass 
50 -100 7 5 deg/sec Pass 

Peak Moment 210 8 Nm at 42 4 deg 
Peak Ansle 42 4 deer at 210 8 Nm 

24c 

180 

60 

0 

I . 

0 15 
degrees 30 45 ! 3 

Angular Velowy Max 8 1 deglsec Mln 6 9 deg/sec 

12 00 r r I 

9 GO 
deg/sec 

6 00 

3 00 

0 00 7 .  r 

-15 0 i5 
degrees 3o 

45 60 

, 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 206C12LKl 5723 SN206 LEFT KNEE CAL 12 

----_____________----------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I 
ITEHPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C ! 
_---_______________--------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70% I 24.0 % I 
---_________________-------------------------------------------------- 
I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S / 2.09 n/s I 
----___________------------------------------------------------------- 
I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5633.1 N 
15.0 KG PENDULUM I -___________________-------------------------------------------------- 

TEST MEETS SPECIFIC TIONS 

TEC~NICI~&l#'$$$~5~~~,,~ RUN NUMBER: 112101.0915;2 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 206C12RKl 5723 SN206 RIGHT KNEE CAL 12 

---------------------------------------------------------------------- 
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 
/RELATIVE HUMIDITY I 10 - 70 x 24.0 X 
---------------------------------------------------------------------- 

I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S I 2.09 M/S I 
------------_--------------------------------------------------------- 
I 

I 
I I 

/PEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5178.1 N 
15.0 KG PENDULUM I I ------____________---------------------------------------------------- 

TEST MEETS SPECIFICATIONS I 

TECHNICIAN RUN NUMBER: 112101.0908;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 20-NOV-01 

LEFT KNEE 
TRC INC. TEST NO: 206C12LSl 5723 SN206 LEFT SLIDER CAL 12 

TEST PARAMETER 
I I I 
1 SPECIFICATION ( TEST RESULTS 1 

-------==-----======================================================== 

I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C ( 21.1 DEG. C I 
___________________--------------------------------------------------- 
I I I I 
[RELATIVE HUMIDITY I 10 - 70 % 1 25.0 % I 

I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S I 2.73 M/S 

I I I I 
(FORCE AT 10.0 MM DISPLACEMENT/ 1259 - 1721 N 11353. N I 

I I I I 
(FORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12870. N 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 112101.0711;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 20-NOV-01 

RIGHT KNEE 
INC. TEST NO: 206C12RSl SN206 RIGHT SLIDER CAL 12 

I I I 
TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 

=====================r========Z=========================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 20.6 DEG. C ) 
--------_---_----__--------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 24.0 % I ---____-_______--___-------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.72 M/S 
---_----________-___-------------------------------------------------- 
I I I 
IFORCE AT 10.0 MH DISPLACEMENT1 1259 - 1721 N 11442. N I 
---_----__--___--___-------------------------------------------------- 
I I I 
IFORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12669. N 
---____-____________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS - 

TECHNICIAN RUN NUMBER: 112001.1531;1 
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Pre-Test Dummv Confkuratlon and Performance Venficatlon Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 21-NOV-01 
TRC INC. TEST NO: 202C13EDl 5723 SN202 EXT.DIMENSION CAL13 
-------------_--_----------------------------------------------------- 
I TEST PARAMETER (DIMEN.)I SPECIFICATION 1 TEST RESULTS/ 
=========================L==-============================================= 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)/ 429 - 434 MM 1 432. MM 1 
----------_--_--_----------------------------------------------------- 
ILOCATION FOR WAIST CIRCUHFERENCE (BB)} 226 - 231 MM I 229. MM ) 
----------_--_-__----------------------------------------------------- 

ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 996. MM 1 
----------_--_-__----------------------------------------------------- 
IWAIST CIRCUMFERENCE (Z) 1 836 - 866 MM 1 859. MM ( 
-------_--_-_____----------------------------------------------------- 
/CHEST DEPTH (0) 1 213 - 229 MM 1 218. MM 1 
----------_-__-__----------------------------------------------------- 
JH-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM 1 
----------------_----------------------------------------------------- 
/H-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 135. MM ( 
-------------_--_----------------------------------------------------- 
ISKULL CAP TO BACKLINE (H) ( 41 - 46 MM 1 43. MM 1 
-------------_--_----------------------------------------------------- 
ITOTAL SITTING HEIGHT (A) ) 879 - 889 MM 1 886. HM 1 
----------_--_-__-__-------------------------------------------------- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 147. MM 1 
--------_-____-_____-------------------------------------------------- 
IBUTTOCK KNEE LENGTH (K) ( 579 - 605 MM ( 599. MM 1 
-------------------_-------------------------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM 1 467. MM 1 
----------____-_____-------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
-------------_--_----------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM I 493. MM 1 
-------_-_____-___-_-------------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM ) 254. MM 1 
---------___________-------------------------------------------------- 
]FOOT BREADTH (W) 1 91 - 107 MM 1 102. MM 1 
----------_--_-__-__-------------------------------------------------- 
ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM 1 91. MM 1 
-------------_----______^_______________------------------------------ 
ISHOULDER BREADTH (V) 1 422 - 437 MM j 434. MM 1 
---------__--_-__-__-------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 516. MM ) 
----_--_-___________-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
-------_--_-________-------------------------------------------------- 
ISHOULDER-ELBOW LENGTH (I) ( 330 - 345 MM 1 330. MM 1 
----------_-_____-__-------------------------------------------------- 
JBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM I 297. MM 1 
-------_-___________-------------------------------------------------- 
572E SN202 EXT.DIMENSION CAL13 
DUMMY MEETS 
TECHNICIAN RUN NUMBER: 112101.1539 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 202C13HDl 5723 SN202 HEAD DROP CAL 13 

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

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
=z===========o==================I='====================================== 
I I I I 
~TEHPERATURE 1 18.9-25.6 DEG. C I 21.1 DEG. C I 
---------------------------------------------------------------------- 
I 

I 
I I 

IRELATIVE HUHIDITY 10 - 70% 1 25.0 X I 
-------------___-_-------------------*-------------------------------- 
I I I I 
IPEAK RESULTANT ACCELERATION/ 225 - 275 G 1 249.18 G 1 
-------------___------------------------------------------------------ 
I I 
/PEAK LATERAL ACCELERATION 1 15 GMAX I 2.87 G ! 
-------------____--_-------------------------------------------------- 
I 

! 
I 

IIS ACCELERATION CURVE I 
IUNIUODAL? I YES i YES I 
---------_-_-____--_-------------------------------------------------- 

RUN NUMBER: 112101.0902;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 21-NOV-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C13NFl 5723 SN202 NECK FLEXION CAL13 
-------___-__--_--_--------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS 1 
=====================================a================================ 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C I 
-----------_---------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY I 10 - 70% j 24.0 % I 
---------------------------------------------------------------------- 
I I I I 
IIMPACT VELOCITY / 6.89 - 7.13 M/S 1 6.99 M/S 
------__---_---------------------------------------------------------- 
I 1 10 MS 1 22.50 - 27.50 G 1 26.48 G I 

I PENDULUM 
_-_---_---_--------------------------------------- 
1 20 MS 1 17.60 - 22.60 G 1 21.18 G I 

i DECELEIiAT1oN 
--_----------------------------------------------- 
1 30 MS I 12.50 - 18.50 G 1 17.89 G I ~~~-------~_--~_~~-~_____^______________~~-~~--~~-~~~~~~~~~~~~~~~~~~~~ 

I 
I 

I 
IMAX PENDULUM G 29 G MAX I 26.94 G I ---__--__________-__-------------------------------------------------- 
I I I 
IMAX PENDULUM G ABOVE 30 MS 1 29 G MAX 17.86 G I 
_--_____________--__-------------------------------------------------- 
(DECELERATION-TIME CURVE [ 

I 
I 

IDECAY TIME TO 5 G I 34 - 42 MS 36.16 MS 
====================================================================== 
1 DPLANE 1 MAX 1 64 - 78 DEG. 1 75.15 DEG. I 
I ___________--___--_------------------------------- 
1 ROTATION 1 TIME 1 57 - 64 MS 1 58.64 MS I 
-------__________-_--------------------------------------------------- 
1 MOMENT ABOUT Im I 88.2 - 108.5 NM [ 101.73 NM I 
( OCCIPITAL ________________-__------------------------------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 50.08 MS I 
---__--__-__--___----------------------------------------------------- 
IROTATION ANGLE-TIME CURVE / I I 
/DECAY TIME TO ZERO 113 - 128 MS 1 119.60 MS 
---__-_____________--------------------------------------------------- 
IPOSITIVE MOMENT-TIME CURVE 1 I 
IDECAY TIME TO ZERO 97 - 107 MS 1 99.92 MS I 
_--__--__________-_--------------------------------------------------- 

TEST MEETS SPE 

RUN NUMBER: 112101.1053;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 21-NOV-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C13NEl 572E SN202 NECK EXT CAL13 
---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===================================I==================================== 
I I I I 
[TEMPERATURE 1 20.6 - 22.2 DEG. C[ 21.1 DEG. C 
---------------------------------------------------------------------- 
I I 
[RELATIVE HUMIDITY 10 - 70 x 1 24.0 X 
---------------------------------------------------------------------- 
I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 H/S 1 6.05 M/S 
--------____________-------------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G 1 19.26 G I 

i PENDULUM 
___--_--_-----_--__------------------------------- 
1 20 MS 1 14.00 - 19.00 G 1 17.44 G I 

I DECELERAT1oN 
-------------------------------------------------- 
1 30 MS 1 11.00 - 16.00 G 1 15.53 G I 

------______________-------------------------------------------------- 
I I I I 
[MAX PENDULUM G I 22 G MAX I 19.59 G 
------______________-------------------------------------------------- 
I I I I 
[MAX PENDULUM G ABOVE 30 MS 1 22 GMAX 15.47 G I ---------_-____------------------------------------------------------- 
IDECELERATION-TIME CURVE 1 I I 
IDECAY TIME TO 5 G 38 - 46 MS 40.72 MS I 
~--------__--___-------~------------------~~~~~~~~-------------------- ---_____________________________________------------------------------ 

1 MAX 1 81 - 106 DEG. 1 96.17 DEG. I ________________-_-_------------------------------ 
1 ROTATION 1 TIME 1 72 - 82 MS ( 76.96 MS I 
---------------------------------------------------------------------- 
1 MOMENT ABOUT 1 HIN 1 -8O.O/-52.9 NM 1 -71.87 NM I 

______-_________---------------------------------- 

I TIME 1 65 - 79 MS I 72.24 MS I 
---------------_------------------------------------------------------ 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 156.72 MS 
---------_-____------------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 141.84 MS 
---_________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 112101.1053;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 202C13THl 5723 SN202 H.S.THORAX CAL13 

--------___-_______--------------------------------------------------- 
I I I 
1 HfGH 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 21.1 DEG. C 
----_______-____-__--------------------------------------------------- 
I 

I I 
I 

[RELATIVE HUMIDITY 10 - 70 % 25.0 % I ---------_--___------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 H/S 1 6.59 M/S 

I I I I 
/MAXIMUM DEFLECTION / 63.5 - 72.6 MM ] 65.2 MM I --------_---__-------------------------------------------------------- 
I I I 
lMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5826. N f 
_--___-_____________-------------------------------------------------- 

IINTERNAL HYSTERESIS 69% - 85% 72.4% I 
---_________________-------------------------------------------------- 

::“N::>$;;&< RUN NUMBER: 112101.1126;1 
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Trans ortation Research Center Inc 
Hybrid III IfIF up Range of Motion 

Serial Number 202L 
Test Number 202C13 
Comments 

Date 11/21/2001 
Tune 07 47 

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

Moment About H-Point 

SPECIFICATION TEST RESULTS 
18 9 - 25 6 20 6 "C Pass 

10 - 70 24 % Pass 
<= 94 9 81 4 Nm Pass 

40 0 - 50 0 40 3 deg Pass 
5 0 - 10 0 7 5 deg/sec Pass 

Peak Moment 210 7 Nm at 40 8 deg 
Peak Anclle 40 8 des at 210 7 Nm 

240 

180 

9 00 
deg/sec 

6 00 

3 00 

0 00 

15 degrees 
xl 60 

Angular Velocity Max 8 2 deglsec Min 7 0 deg/sec 

5 0 15 degrees 30 45 60 

.  a 

.  r  .  r  .  

-  



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

Serial Number 202R Date 1 l/21/2001 
Test Number 202c13 Time 08 02 
Comments 

TEST PARAMETER 
Temperature 
Humidity 
Moment a: 30 deg 
Ansle at 203 $m 

SPECIFICATION 
18 9 - 25 6 

10 - 70 
<= 94 9 

40 0 - 50 G 

TEST RESULTS 
20 6 "C Pass 

24 % Pass 
93 5 Nm Pass 
40 5 des Pass 

Average Velccl~cy 5 0 - 10 0 7 5 de$sec Pass 

Peak Moment 211 2 Nm at 40 8 deg 
Moment About H-Pomt Peak Anqle 40 8 des at 211 2 Nm 

240 

/ , Nm 

120 

60 

. r  ^^ 

15 degrees 3U SO 

Angular Velocrty 

12 03 

Max 8 1 deg/sec Mln 6 9 deg/sec 

9 03 
degise: /-' 

.- 
-J-L----- "L - ---\C-L- /.A- - - 

600 /' 
/ 

3 00' 
2 L > 

000 - - r r 7 

-15 0 15 30 degrees 45 60 



WSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IHPACT TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 202C13LKl 572E SN202 LEFT KNEE CAL 13 

--------------_------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
----________________-------------------------------------------------- -----_-______-__-___-------------------------------------------------- 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
------------_-_------------------------------------------------------- 
I I 
IRELATIVE HUHIDITY / 10 - 70 % 25.0 % i 
--------------__------------------------------------------------------ 
I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S 1 2.09 M/S I 
------------____-___-------------------------------------------------- 
I 

I 
I 

IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5042.6 N I 
15.0 KG PENDULUM I I I 
----_---____________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS ' 

RUN NUMBER: 112101.0854;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 21-NOV-01 

TRC INC. TEST NO: 202C13RK2 572E SN202 RIGHT KNEE CAL 13 

-------_-_-----_____-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
-------_-___-_-_____-------------------------------------------------- ------______---_________________________------------------------------ 
I I I I 
/TEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I ---------------_____-------------------------------------------------- 
I 
IRELATIVE HUMIDITY I 10 

I I 
- 70 % 24.0 % 

---------------___---------------------------------------------------- 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.09 M/S 
---------------__-__-------------------------------------------------- 
I I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5176.6 N 
15.0 KG PENDULUM I I 
---------------___---------------------------------------------------- 

1:::::q RUN NUMBER: 112901.1048;2 







TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 21-NOV-01 

LEFT KNEE 
TRC INC. TEST NO: 202C13LSl 5723 SN202 LEFT SLIDER CAL 13 

-----------------__--------------------------------------------------- 
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 10 - 70 x 
I I 

IRELATIVE HUMIDITY 1 24.0 X I 
-------________--___-------------------------------------------------- 
I I I 
/PENDULUM VELOCITY 1 2.70-2.80 M/S 2.70 M/S I 
------------------_--------------------------------------------------- 
I I I 
IFORCE AT 10.0 MM DISPLACEMENT/ 1259 - 1721 N (1453. N ! 
------______________-------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12794. N I 
------______________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 112101.0727;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 21-NOV-01 

RIGHT KNEE 
TRC INC. TEST NO: 202C13RSl 572E SN202 RIGHT SLIDER CAL 13 

---------------------------------------------------------------------- 
I I I I 
I TEST PARAHETER f SPECIFICATION 1 TEST RESULTS 1 
-----_ ------==========r===========l====IIE=l======================================= 
I I I 
ITEHPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
------_-_________----------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 24.0 % 
---------___________-------------------------------------------------- 
I 
]PENDULUM VELOCITY 

I I 
1 2.70-2.80 H/S 1 2.70 M/S 

--------_____----_---------------------------------------------------- 

I I I I 
IFORCE AT 10.0 HM DISPLACEHENT~ 1259 - 1721 N 11581. N 
------______________-------------------------------------------------- 
I I I 
IFORCE AT 18.0 HH DISPLACEHENTI 2268 - 3096 N 12927. N I 
------___________------------------------------------------------- ---- 

TEST HEETS SPECIFICATION9 

RUN NUHBER: 112101.0753;1 
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Post-Test Dummy Configuration and Performance Verification Data 

Dnver Dummy S/N* 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 05-DEC-01 
TRC INC. TEST NO: 206C13EDl 572E SN206 EXT.DIMENSION CAL13 
---------------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)I SPECIFICATION 1 TEST RESULTS1 
====================================================================== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)/ 429 - 434 MM I 432. MM 1 
_----_--_---___------------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)~ 226 - 231 MM I 229. MM 1 
----___-----___------------------------------------------------------- 
[CHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 988. MM 1 
-----__-_---___------------------------------------------------------- 
IWAIST CIRCUMFERENCE (Z) 1 836 - 866 MM 1 856. MM 1 
------_-----_--_------------------------------------------------------ 
/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 1 137. MM 1 
-~~~--~~-~~~------~~~~~~~~~-~~-~~~~~~~~~~~~~~~~~~~~~~~--~---~~~~~~~~~~ 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM [ 43. MM 1 
~~~~------~------~~~~~~~~~~-------~~~~~~~~~~~~~--~~--~-----~-~~~~~~~~~ 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 886. MM 1 
---I---_-------------------------------------------------------------- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 147. MM 1 
-~~~-----~~__---~~~~~~-~~~~-~---~~~~~~~~~~~~~-~~~~-~~-~------~~~~~ ---- 
IBUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 597. MM 1 
----_------____-----______^_____________-------------------------- ---- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM ) 467. MM 1 
____________________-------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
__________________---------------------------------------------------- 
(KNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 490. MM 1 
__--______________---------------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM 1 254. MM I 
_---_____---____~---~~~---~~~~~~-~--~~~~~~~~~~~-~~~------------~~~~~~~ 
IFOOT BREADTH (W) 1 91 - 107 MM 1 102. MM 1 
_---________________-------------------------------------------------- 
ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM 1 91. MM 1 
-------____________---------------------------------------------- ----- 
ISHOULDER BREADTH (V) 1 422 - 437 MM I 432. MM 1 
_---__-______-______-------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) / 506 - 521 MM ) 516. MM 1 
_---________________-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
-------_____________-------------------------------------------------- 
[SHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 335. MM ( 
----__-___________-_-------------------------------------------------- 
/BACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM 1 
________________-___---------------- ~~--~~~~~~-------___~~~~---~-~~~~~ 
572E SN206 EXT.DIMENSION CAL13 
DUMMY MEETS 
TECHNICIAN / RUN NUMBER: 120501.0927 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 29-NOV-01 

TRC INC. TEST NO: 206C13HDl 572E SN206 HEAD DROP CAL 13 

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

f 
I I I 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 
==============5=========3=====================================~========= 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
---------------------------------------------------------------------- 
I 
IRELATIVE HUMIDITY 1 10 - 70 % I 60.0 % / 
---------------------------------------------------------------------- 
I I I 
/PEAK RESULTANT ACCELERATION1 225 - 275 G 1 265.80 G 1 
---------------------------------------------------------------------- 
I I I I 
IPEAK LATERAL ACCELERATION I 15 G MAX I -4.07 G I 

I 
[IS ACCELERATION CURVE I I I 
IUNIMODAL? YES I YES 
__-__-____________---------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 112901.1717;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 03-DEC-01 

NECK FLEXION TEST - 6 CHANNEL TWSDUCER 

TRC INC. TEST NO: 206C13NFl 572E SN206 NECK FLEXION CAL13 
_____________--__----------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I I 
/TEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C I 
____________---_____-------------------------------------------------- 
I 

I 
I I 

/RELATIVE HUMIDITY 10 - 70% 1 28.0 % 
____________________-------------------------------------------------- 

I I I I 
IIMPACT VELOCITY 1 6.89 - 7.13 M/S I 6.93 M/S 
_---___--------------------------------------------------------------- 
I 1 10 MS 1 22.50 - 27.50 G 1 25.49 G I 

I PENDULUM -------------------------------------------------- 1 20 MS 1 17.60 - 22.60 G I 21.23 G I 
1 DECELERATION -------------------------------------------------- 
I 1 30 MS 1 12.50 - 18.50 G [ 16.39 G I ----___--------------------------------------------------------------- 
I I I 
[MAX PENDULUM G 29 G MAX 26.56 G 
____________---___---------------------------------------------------- 
I I I I 
IMAX PENDULUM G ABOVE 30 MS I 29 G MAX 16.35 G 
__________________-_-------------------------------------------------- 
IDECELERATION-TIME CURVE j I I 
IDECAY TIME TO 5 G 34 - 42 MS 37.52 MS I 
====================================================================== 
1 DPLANE 1 MAX 1 64 - 78 DEG. 1 74.94 DEG. I 

1 ROTATION -------------------------------------------------- 1 TIME 1 57 - 64 MS 1 60.72 MS I ___-_______----__----------------------------------------------------- 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM 1 98.37 NM I 
/ OCCIPITAL _------------------------------------------------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 50.88 MS I ____________---__----------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
/DECAY TIME TO ZERO 113 - 128 MS 1 120.56 MS I ____________________-------------------------------------------------- 
IPOSITIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 97 - 107 MS 1 103.04 MS 
___________________--------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 120301.1321;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 03-DEC-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C13NEl 572E SN206 NECK EXT CAL13 
_----_-----__--------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS I 
___--____--____-__---------------------------------------------------- __---__----_----__------~~~~----~~---~~----~~-~-~~~---~~----~~--~~~~-- 
I 
ITEMPERATURE 

I I I 
/ 20.6 - 22.2 DEG. Cl 21.1 DEG. C I 

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

I I I 
[RELATIVE HUMIDITY I 10 - 70 '6 / 33.0 % I ---------------------------------------------------------------------- 
I I I 
IIMPACT VELOCITY I 5.95 - 6.19 M/S ) 6.05 M/S I 
-----_------__-------------------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G 1 19.15 G I 
1 PENDULUM ---_----------__---------------------------------- 
I 1 20 MS I 14.00 - 19.00 G 1 17.96 G I 
1 DECELERATION ---_----------____-------------------------------- 
I 1 30 MS 1 11.00 - 16.00 G I 14.17 G I _________--_________-------------------------------------------------- 
I I I I 
IMAX PENDULUM G I 22 G MAX I 19.45 G 
------------__-------------------------------------------------------- 
I I I 
/MAX PENDULUM G ABOVE 30 MS 1 22 G MAX 14.10 G I 
___-______-_________-------------------------------------------------- 
IDECELERATION-TIME CURVE 1 I 
IDECAY TIME TO 5 G 38 - 46 MS 1 41.60 MS i 

---- ==================================================================---- 
I DPLANE 1 MAX 1 81 - 106 DEG. 1 97.76 DEG. I 
I _____---__---____--------------------------------- 
1 ROTATION 1 TIME 1 72 - 82 MS 1 78.08 MS I 
__________-_________-------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -ao.o/-52.9 NM 1 -69.92 NM I 
1 OCCIPITAL ________-___-______------------------------------- 
1 CONDYLE 1 TIME 1 65 - 79 MS 1 73.44 MS I 
__---_------___--__--------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I 
IDECAY TIME TO ZERO 147 - 174 MS 1 159.84 HS I 
___--------_____------------------------------------------------------ 
[NEGATIVE MOMENT-TIME CURVE I I I 
IDECAY TIME TO ZERO I 120 - 148 MS 1 146.88 MS I _____-_----_------------------------------- --------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 120301.133O;l 



I 
! 

> 

w 
co 

w 
d- 

w 
c-4 

w 

(r-01 X 31 NOIlWkl31333~ 

W 
w 
c-4 

W 
a 

w 
CD 

W 
* 

w 
c-4 



R 
w 

2 
w W W w 

07 i-7 r-7 CD 
I I 

(01 313NU 



L 
CL 
a 
e 

w 
cc 

w 
-a- 

m 
N 

W 

w 
N 



w W W W 
I 

c\i ET cn WY z z 
I I 

(01 313NW 



w 
W 

w 
-A- 

W 
cu 

W 

8 



w 



w 
I 

r-4 

L 
a 
a 



w ha 
-o-l= 

II: 
-Y 

a 
w 

WL 
s 

WI 
Wk- 



TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 04-DEC-01 

TRC INC. TEST NO: 206C13THl 572E SN206 H.S.THORAx CAL13 

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

TEST PARAMETER I 
---- =========================---- 

l I 
ITEMPERATURE 

I 
IRELATIVE HUMIDITY 

______---_____--------------------------- 

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

SPECIFICATION 1 TEST RESULTS I 
_______--______-------------------------- _______--______-------------------------- 

I I 
20.6-22.2 DEG. C 1 21.7 DEG. C I 

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

I 
10 - 70 % 42.0 % I 

_----~~~~-_____----~~~~~~~~~~~~~~~~~~~~~~ 

IPENDULUM VELOCITY 
I I I 
1 6.59 - 6.83 M/S 1 6.65 M/S 

_---_--_____--______-------------------------------------------------- 
I I I 
[MAXIMUM DEFLECTION 1 63.5 - 72.6 MM [ 66.1 MM I 
____________--______-------------------------------------------------- 
I I I 
/MAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5740. N ! 
____________-_______-------------------------------------------- ------ 
I I I 
IINTERNAL HYSTERESIS I 69% - 85% 70.9% I 
____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TEcHNIcI@[;&d RUN NUMBER: 120401.1512;1 
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Trans ortation Research Center Inc 
Hybrid III IEF lp Range of Motion 

Serial Number 206L Date 1 l/30/2001 
Test Number 206C13 Tune 08 59 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 21 7 "C Pass 
Hum:dlty 10 - 70 50 % Pass 
Moment at 30 deg <= 94 9 75 9 Nm Pass 
Angle at 203 Nm 40 0 - 50 0 43 9 deg Pass 
Average Velocity 50 -100 7 5 deg/sec Pass 

Peak Moment 210 8 Nm at 44 3 deg 
Moment About H-Pomt Peak Angle 44 3 deg at 209 7 Nm 

I 24c 

180 

N7-l 

60 

c 

-15 15 degrees 30 45 60 

Angular Velocity Max 8 1 deg/sec Mln 6 8 deg/sec 

12 00 r 

9 00 
deglsec 

6 co 

0 15 
degrees 

3o 45 60 



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

Serial h umber 306R 
Test Number 206Cl3 
Comments 

Date 1 l/30/2001 
Tune 09 10 

TEST P 4RAMETER SPECIFICATION 
T?rnceraIJre 18 9 - :5 6 
HumldltJJ 10 - 'C 
hxient at 30 aeg <= ga g 
nzgle at 203 Nm 40 0 - 3 0 
Average Jel3c1 tj 5 0 - 19 0 

TEST RESULTS 
21 7 "C Pass 

50 % Pass 
91 6 Nm Pass 
43 1 deg Pass 

7 5 deglsec Pass 

Peak rvlomeltt 210 9 Nm a+ 43 5 deg 
Moment About H-Pomt Oeak kale 43 5 dea ai 210 9 Nm 

13 degrees J" 

Anguld! Vefoclty Max 8 2 deghec Min 6 9 deghec 

12 oc 

0 03 

-15 0 15 degrees 3' 45 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 03-DEC-01 

TRC INC. TEST NO: 206C13LKl 5723 SN206 LEFT KNEE CAL 13 

---------------------------------------------------------------------- 
I TEST PARAnETER 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 I 

IRELATIVE HUMIDITY 10 - 70% I 28.0 X I --_--______----------------------------------------------------------- 
I 
IPROBE VELOCITY 

I 
2.07 - 2.13 M/S 1 2.10 M/S 

------___---________-------------------------------------------------- 

I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5473.1 N I 
15.0 KG PENDULUM I 
-----------------_---------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN /,4x/, RUN NUMBER: 120301.1353;1 
7' 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 03-DEC-01 

TRC INC. TEST NO: 206C13RKl 572E SN206 RIGHT KNEE CAL 13 

_______________----_-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS ( 
====================================================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C 
_______________---_------~-------------------------------------------- 
I 

I 
I I 

/RELATIVE HUMIDITY 10 - 70 % 1 33.0 % 
________________--__-------------------------------------------------- 
I 
IPROBE VELOCITY I 

I 
2.07 - 2.13 M/S 1 2.11 M/S I 

_______________---__-------------------------------------------------- 

jPEAK KNEE IMPACT FORCE 
I 

4715 - 5782 N 1 4803.1 N 
15.0 KG PENDULUM I I 
_______________---__-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 
?B 

TECHNICIAN ,Q$J/'~,J/ fff RUN NUMBER: 120301.1356;2 
/L 

Y "/ 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 04-DEC-01 

LEFT KNEE 
TRC INC. TEST NO: 206C13LSl 572E SN206 LEFT SLIDER CAL 13 

I I I I 
TEST PARAMETER SPECIFICATION 1 TEST RESULTS [ 

_----__---_----------------------------------------------------------- _------------_-------~~~--~~-~-----~~~~~~~~~~~~~~~~~~~-~-~~--~~~--~~~~ 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 1 
__________________---------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY I 10 - 70 % I 43.0 % 
---------------------------------------------------------------------- 

I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 H/S 1 2.75 M/S 
---------------------------------------------------------------------- 
I I I I 
[FORCE AT 10.0 MM DISPLACEMENT! 1259 - 1721 N 11341. N 
_______________-_----------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12448. N 
_--____-_______------------------------------------------------------- 

TEST MEETS SPECI 

TECHNICIAN RUN NUHBER: 120401.133O;l 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 04-DEC-01 

RIGHT KNEE 
TRC INC. TEST NO: 206C13RSl 5723 SN206 RIGHT SLIDER CAL 13 

_____--___________---------------------------------------------------- 
I I I 
I TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
_____-______________-------------------- ----------------------------------------============================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 1 
_-__------------------------------------------------------------------ 

I I I 
IRELATIVE HUMIDITY ( 10 - 70 % 1 43.0 % 

I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.75 M/S 
--___----------------------------------------------------------------- 
I I I I 
IFORCE AT 10.0 MM DISPLACEMENTI 1259 - 1721 N 11488. N 
_____---___---__------------------------------------------------------ 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENT/ 2268 - 3096 N 12599. N 

TECHNICIAN RUN NUMBER: 120401.1252;1 
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Post-Test Dummv Configuration and Performance Venficatlon Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 05-DEC-01 
TRC INC. TEST NO: 202C14EDl 572E SN202 EXT.DIMENSION CAL14 
---------------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)I SPECIFICATION 1 TEST RESULTS1 
=====================================z================================ 
/LOCATION 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 
_--------------------------------------------------------------------- 
/WAIST CIRCUMFERENCE (Z) ] 836 - 866 MM 1 856. MM 1 
_--__-_--_-----_-__--------------------------------------------------- 
ICHEST DEPTH (0) 1 213 - 229 MM 1 224. MM ) 
_--------------------------------------------------------------------- 
IH-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM 1 
_--_--_-----------_--------------------------------------------------- 
/H-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 137. MM 1 
---------------------------------------------------------------------- 
(SKULL CAP TO BACKLINE (H) 1 41 - 46 MM ( 43. MM 1 
_-----_--------------------------------------------------------------- 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 886. MM 1 
__-_--_-----------__-------------------------------------------------- 
/THIGH CLEARANCE (F) 1 140 - 155 MM 1 147. MM 1 
____--_--_--_----__--------------------------------------------------- 
IBUTTOCK KNEE LENGTH (K) 1 579 - 605 MM I 597. MM 1 
__-_--_-^_-------__--------------------------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM ( 470. MM 1 
_--_-------------__--------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
__-__-_--_--_-__--_--------------------------------------------------- 
(KNEE PIVOT HEIGHT (M) ] 485 - 500 MM I 495. MM 1 
_--_------------------------------------------------------------------ 
IFOOT LENGTH (P) 1 252 - 267 MM 1 254. HM 1 
__-_-------^---------------------------------------------------------- 
[FOOT BREADTH (W) ( 91 - 107 MM I 102. MM ( 
__-_-----_-_~~~-~~__~~~~-~-~~~~~-~~--~~~~-~~~~--~--~--~-~~--~--~--~-~- 
ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM ( 91. MM ( 
_----------------_---------------------------------------------------- 
ISHOULDER BREADTH (V) 1 422 - 437 MM ) 434. MM 1 
__-------------------------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) I 506 - 521 MM I 516. MM ( 
__-__-_--_____----__-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
_____-_-________--__-------------------------------------------------- 
/SHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 330. MM 1 
_______-____________-------------------------------------------------- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM / 297. MM 1 
________________-___-------------------------------------------------- 
572E SN202 EXT.DIMENSION CAL14 
DUMMY MEETS S 
TECHNICIAN RUN NUMBER: 120501.0922 

‘ *' - 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

TRC INC. 

HYBRID III 50th 29-NOV-01 

TEST NO: 202C14HDl 572E SN202 HEAD DROP CAL 14 

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

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
=================================================================----- 
I I I I 
/TEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 % 60.0 % I 
---------------------------------------------------------------------- 
I I I 
[PEAK RESULTANT ACCELERATION] 225 - 275 G 1 245.26 G I 
_____-------________-------------------------------------------------- 
I I 

f 
I 

IPEAK LATERAL ACCELERATION I 15 G HAX 2.85 G 
---------------------------------------------------------------------- 
I I 
IIS ACCELERATION CURVE I 
IUNIMODAL? YES YES I _____----_______________________________------------------------------ 

TEST HEETS SPECIFICATIONS 

RUN NUMBER: 112901.1645;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 03-DEC-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C14NF2 572E SN202 NECK FLEXION CAL14 
___________-____-_-_-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS ( 

I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C / 
______-____-____-_-_-------------------------------------------------- 
I 
IRELATIVE HUMIDITY / 

I I 
10 - 70 % 35.0 % I 

--we- _______________-____----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I I I 
JIMPACT VELOCITY j 6.89 - 7.13 M/S 6.99 M/S I 
__-___-____-_-_------------------------------------------------------- 
I 1 10 MS I 22.50 - 27.50 G 1 26.95 G I 
1 PENDULUM -------------------------------------------------- 
I ) 20 MS 1 17.60 - 22.60 G ] 21.10 G I 
1 DECELERATION --------_----------------------------------------- 
I 1 30 MS 1 12.50 - 18.50 G 1 16.50 G I 

IMAX PENDULUM G 
I I I 
I 29 G MAX 27.54 G I 

_----------------_-_-------------------------------------------------- 
I I 

1 
I 

IMAX PENDULUM G ABOVE 30 MS 1 29 G MAX 16.44 G I __-_-_--_-----_-----^___________________------------------------------ 
[DECELERATION-TIME CURVE 1 I 
IDECAY TIME TO 5 G I 34 - 42 MS 1 36.56 MS I 
====================================================================== 
1 DPLANE 1 MAX / 64 - 78 DEG. 1 76.06 DEG. I 
I __-____----_-------------------------------------- 
1 ROTATION ( TIME 1 57 - 64 MS 1 59.36 MS I 
__-_-_---------------------------------------------------------------- 
1 MOMENT ABOUT t MAX 1 88.2 - 108.5 NM 1 103.70 NM I 
) OCCIPITAL -------------------------------------------------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 49.84 MS I ____-___-----------_-------------------------------------------------- 
(ROTATION ANGLE-TIME CURVE j I I 
IDECAY TIME TO ZERO 113 - 128 MS 1 116.72 MS 
-___---------------_-------------------------------------------------- 
IPOSITIVE MOMENT-TIME CURVE I I 
IDECAY TIME TO ZERO I 97 - 107 MS j 99.60 MS I 
________________-___-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN /, +/g RUN NUMBER: 120301.1505;1 c 
"P'~ay / J J " 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 04-DEC-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C14NEl 572E SN202 NECK EXT CAL14 
-------------__------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===================r================================================== 
I I I 

! ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C 
-------------_-------------------------------------------------------- 
I 

I I I IRELATIVE HUMIDITY 10 - 70 % 33.0 % 
---------------------------------------------------------------------- 
I I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S 1 6.05 M/S I ------------____------------------------------------------------------ 

1 10 MS 1 17.20 - 21.20 G 1 19.52 G I 
f PENDULUM -_-----------___---------------------------------- 
I 1 20 MS [ 14.00 - 19.00 G 1 17.85 G I 

I DECELERAT1oN 
-----------______---------------------------- --e-m 
1 30 W3 1 11.00 - 16.00 G 1 15.14 G I 

-----------____-------------------------------------------------- ----- 
I I I I 
IMAX PENDULUM G 22 G MAX 19.83 G 
_-----------___--___-------------------------------------------------- 
I I I I 
IHAX PENDULUM G ABOVE 30 MS 1 22 G MAX 15.09 G 
____________________-------------------------------------------------- 
IDECELERATION-TIME CURVE I I I 
IDECAY TIME TO 5 G I 38 - 46 MS 40.24 MS 
===========================------------------------------------------- ----------------------~~----------~---~~~~~ 
) DPLANE 1 MAX 1 81 - 106 DEG. 1 98.57 DEG. I 
I ______-------_____-_------------------------------ 
1 ROTATION 1 TIME 1 72 - 82 MS 1 78.32 MS I 
_______-____________-------------------------------------------------- 
1 MOMENT ABOUT I MIN 1 -80-O/-52.9 NH 1 -70.64 NM I 
1 ;;;;;yL __------------------------------------------------ 

1 TIME 1 65 - 79 MS 1 72.48 MS I 
____------------------------------------ ------------------------------ 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 157.60 MS 
___--------_______---------------------------------------------- ------ 
/NEGATIVE MOMENT-TIME CURVE ) I I 
JDECAY TIME TO ZERO 120 - 148 MS 1 141.44 MS 
____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 120401.0656;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 04-DEC-01 

TRC INC. TEST NO: 202C14THl 572E SN202 H.S.THORAX CAL14 

_--------------------------------------------------------------------- 
I I I 

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

TEST PARAMETER 1 SPECIFICATION ) TEST RESULTS I 

I 
ITEMPERATURE 

I I I 
1 20.6-22.2 DEG. C 1 21.7 DEG. C I __-__---__--___-~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~---~~~~~~~~~-~~ 

I I I 
IRELATIVE HUMIDITY 10 - 70 % I 42.0 % 
____________-_______-------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S 1 6.62 M/S 
---------------------------------------------------------------------- 

I I I 
IMAXIMUM DEFLECTION ) 63.5 - 72.6 MM ) 66.5 MM I 
_---_----------------------------------------------------------------- 
I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5636. N i 
_______-____-___--__-------------------------------------------------- 
I 
IINTERNAL HYSTERESIS / I 

I 
69% - 85% 71.7% 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 120401.1549;2 TECHNICIbNJ~~~~ 
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Trans ortation Research Center Inc 
Hybrd III Fp up Range of Motron 

Serial Number 
Test Number 
Comments 

202L Date 11/30/2001 
202c 14 Time 09 31 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 21 7 "C Pass 
Humld~ty 10 - 70 50 % Pass 
bment at 30 deg <= 94 9 91 2 Nm Pass 
Angle at 203 &m 40 0 - 50 0 46 3 deg Pass 
Average Velocity 50-100 7 5 deg/sec Pass 

Nm 

Peak Moment 211 1 Nm at 46 9 deg 
Moment About H-Point Peak Pngle 46 9 deg at 211 1 Nm 

240 

180 

120 

6C L 

-15 0 15 
degrees 

30 45 60 

Angular Velocity Max 8 3 deg/sec MI/I 6 7 deg/sec 

12 00 9 . 

9 00 
deg/sec ' -14L'd '-- L--u~.-~~4,-.c --x~~~,---L,-~&~ . 

6 00 gr * 
/ 

3 00 
2 

0 00 

-15 0 15 
degrees 

3o 45 60 



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

Serial Number 202R 
Test Number 20x14 
Comments 

Date 11130~2001 
Tme 09 28 

TEST PARAMETER 
Temxrature 
tiumldltv 
Moment a~ 30 des 
krig:e at 2:2 Nm 
n,erase k'x1t:: 

Moment About H-Pomt 

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

10 - 70 50 % Pass 
<= 94 9 94 4 Nm Pass 

40 0 - 50 G 42 8 deg Pass 
5 0 - 10 0 7 5 deg/sec Pass 

?eak Moment 210 8 Nm at 43 3 deg 
?eak Prgle 43 3 deg at 210 8 Nm 

-15 

Anguh V elocltk 

12 00 

0 
J 

15 3o degrees 45 60 

Max 8 2 degisec M?n 7 0 aeg/sec 

7 r 

3 0" . 
L 

0 00 

-15 0 15 30 degrees 45 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 03-DEC-01 

TRC INC. TEST NO: 202C14LKl 5723 SN202 LEFT KNEE CAL 14 

---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
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 % 34.0 % 
-------------_--------------------------------------------------- ----- 
I I I I 
IPROBE VELOCITY 1 2.07 - 2.13 M/S 1 2.09 M/S 
---------------------------------------------------------------------- 
I 

I 
I I 

IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5021.5 N 
15.0 KG PENDULUM I I I 
________________-_---------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 120301.1431;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 03-DEC-01 

TRC INC. TEST NO: 202C14RKl 572E SN202 RIGHT KNEE CAL 14 

___________-----_----------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
_______________-__---------------------------------------------------- 
I I 
/RELATIVE HUMIDITY 10 - 70 % ! 34.0 % I 
___________________--------------------------------------------------- 
I 
/PROBE VELOCITY / 

I I 
2.07 - 2.13 M/S 1 2.09 M/S I 

IPEAK KNEE IMPACT FORCE 
I I I 

4715 - 5782 N 1 5021.5 N I 
15.0 KG PENDULUM I I I _---------__-_--_-__-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 120301.1435;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 04-DEC-01 

LEFT KNEE 
TRC INC. TEST NO: 202C14LSl 572E SN202 LEFT SLIDER CAL 14 

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

I 
I 

I I 
TEST PARAHETER SPECIFICATION 1 TEST RESULTS 1 

---__-__________________________________------------------------------ -----_____-_____________________________------------------------------ 
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 42.0 % 

I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 H/S 2.73 H/S 
---------------------------------------------------------------------- 

I I I 
IFORCE AT lo.0 MM DISPLACEMENTI 1259 - 1721 N 11442. N 

I I I 
[FORCE AT 18.0 HM DISPLACEMENT1 2268 - 3096 N 12836. N 
---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 120401.1214;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 04-DEC-01 

RIGHT KNEE 
ETRC INC. TEST NO: 202C14RSl 572E SN202 RIGHT SLIDER CAL 14 

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

TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS 1 
=================================r=p===================================== 
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 % I 33.0 % 
---------------------------------------------------------------------- 
I I I I 
[PENDULUM VELOCITY 1 2.70-2.80 W/S 1 2.75 M/S I ---------------------------------------------------------------------- 
I I I 
IFORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N 11511. N I 
____________________-------------------------------------------------- 
I I I 
[FORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N (2840. N I 
____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN ,s RUN NUMBER: 120401.0713;1 
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Test Equipment and Instrumentation Calibration Inform&on 

D-l 



Report Sign Conventron 
SAE 5211 MAR95’ 

Accelerometers* +X* Forward 

+Y: Rlghtward 

+Z* Downward 

Potentiometers: +Chest longrtudmal deflection Outwdrd 

+Chest lateral deflectron. Leftward 

+Sedt belt displacement: Outwdrd 

+Seat belt extension* Elongatron 

+Knee slider displdcement Drstance between femur and tibia 

incredsed (m reldtlon to a seated 

dummy) 
Rotdtion potenttometer?* 

+About the X-axis. Left foot-evernon 

Rrght foot-mversron 

+About the Y-axis* Left/right foot-dorslflexlon 

+About the Z-ax15 Left foot-intemdl 

Right foot-external 

Load cells +Femur force- Tensron 

+Seat belt force* Tension 

+Bamer force* Tensron 

Neck load 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* Chm rotatmg toward chest 

+Z moment* Chm rotating toward left shoulder 

Ttbla lodd cells. +X force: 

+Y force* 

+Z force: 

+X moment: 

+Y moment: 

Ankle forward, knee rearward 

Ankle nghtward, knee leftward 

Tension 

Bottom of trbra moving leftward 

Bottom of trbra movmg rearward 

’ The chest deflectron and knee slider displacement presented m the dummy certrficatron m 
Appendrx C are opposite of 5211 polanty 



Freauencv Response Classes 
SAE 5211 MAR95 

TvprcaJ Test Measurements 

Vehicle Structural Accelerattons for use m: 

Total vehicle comparison 

Collision simulation input 

Component analysis 

Integration for velocity or drsplacement 

Banter Face Forces 

Belt Restraint System Loads 

Anthropomorphic Test Device 

Head accelerations (In-rear and angular) 

Neck 

Forces 

Moments 

ThOraX 

Spine accelerations 

Rib acceleratrons 

Sternum accelerations 

Deflections 

Lumbar 

Forces 

Moments 

Pelvts 

Acceleratrons 

Forces 

Moments 

Femur/Knee/Ttbnt/Ankle 

Forces 

Moments 

Displacements 

Sled Acceleranons 

Steenng Column Loads 

Head form Acceleratrons 

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 descnptlon of data 

output as presented m the report. channels were adjusted m post-dcqulsltlon processmg to 

conform to 5211 MAR95 
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