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Section 1 0 

Purpose and Test Procedure 
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Purpose 

This 40 km/h frontal barner impact test was conducted for the Volpe Natlonal 

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

The purpose of this testing was to evaluate and compare vehicle and occupant responses m 

frontal ngd barner crash tests conducted at vanous Impact speeds using model year 2001 

vehicles m support of the FMVSS 208 Implementation plan (May 12, 2000 mtenm rule) For 

this test, the subject vehicle was a 2001 Ford F150 SuperCab Plckup 
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Test Procedure 

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

ngrd b,imer test Data was obtained relative to FMVSS 208, “Occupant Crash ProtectIon” 

performance 

The test vehicle, a 2001 Ford F150 SuperCab, was Instrumented with ten (10) 

accelerometers to measure longltudmal axis accelerations and three (3) accelerometers to 

measure vertical 3x1s accelerations The dnber’s and passenger’s alrbag signals were monitored 

with inductive pickups The vehxle impacted a ngld flat frontal bamer The vehicle’s 

specified impact velocity range was 39 3 to 40 9 km/h 

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

devices (dummies) The dummies were posrtloned m the front outboard designated seating 

posItIons accordmg to h3-ITSA Laboratory Test Procedure TP-208-10 The dnver dummy and 

the passenger dummy were both unbelted and were restramed with front single stage alrbags 

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

and three (3) accelerometers m the chest, onented to measure longltudmal, lateral, and vertical 

accelerations The dummies were also Instrumented with upper and lower neck moment and 

force load cells, left and nght femur load cells to measure axial forces, and chest deflection 

potentiometers. Both dummies were also Instrumented upper and lower tibia load cells to 

measure forces and moments, and knee displacement potentiometers The dnter dummy was 

equipped with THOR-LX legs, which included longltudmal and lateral tibia accelerometers, 

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

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

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

at the heel and toe 

The 135 data channels were dlgltally 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-ume panning motion picture camera and 

fourteen (14) high-speed motion picture cameras The pre-test and post-test condltlons were 

recorded by one (1) real-ume mooon picture camera. 

The ngd barrier crash test summary data are presented m Sectlon 2.0 The FMVSS 208 

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

are presented m SectIon 4.0. Appendix A contams the still photographic prmts. Appendix B 

contams the dummy and vehicle data plots. Appendix C contams the dummy venfication d&t. 

Appendix D contams rmscellaneous test mformatlon 
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section 2.0 

Full Frontal Bamer Test Sumrnar~ 
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Test Results Summarv 

This full frontal ngtd bamer crash test wds conducted by TRC Inc. on October 29,200l 

The te\t vehtcle, a 2001 Ford F150 Super-Cab Pickup, was equipped with a 4 2-hter mime 

engme. automattc transn-usston, power steenng, power brakes and single stage front an-bag5 

The vehtcle’s test werght was 2292 5 kg The vehtcle’s impact speed wti 39 9 km/h The 

vehicle sustamed 439 mm of static crush dunng the impact 

The dnver’s 36mrlhsecond Head Injury Cntena (HIC) was 191 The dnver’s 1.5 

mtlhsecond HIC wds 175 The dnver’\ che\t mdxrmum resultant dccelerdtton wtth three (3) 

nulh\econds rnmrmum duration wa\ 30.9 g. The dnver’s maximum chest deflection was 

13 mm The dnver’s left and nght femur maximum dxldl compre\stve forces were 6688 N and 

696 1 N, respecuvely The dnver dummy’s neck mJury cdlculdtton\ were as follows- NTF, 0 19; 

NTE, 0.05; NCF, 0 55, NCE, 0 04. 

The nght front pdssenger’s 36-mllhsecond HIC W,.B 421 The passenger’s 15 mtlhsecond 

I-K Wd\ 421 The passenger’s chest maximum resultdnt acceleration wtth three (3) 

m&seconds mmtmum duratron w& 47 8 g The passenger’s maximum che\t deflectton was 

14 mm The pdssenger’s left and nght femur maxrmum axial compre\srve forces were 6620 N 

and 6625 N, respecttvely The nght front pa%enger’s neck injury calculanons were d\ follows. 

NTF, 0.29, NTE, 0 18; NCF, 0 67; NCE, 0 13 
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Data Accwsltlon Explanations 

The top engme X-am data channel, ENGXGl, failed to record valid data throughout the 

event 

The vehcle passenger arrbag inductwe plckup, PABETl, fouled to pick up the tnltml fire 

tune 
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Test mode 

Test date 

Test time 

Ambient temperature 

Vehicle year/make/ 
model/body style 

Vehicle test weight 

Impact angle’ 

Impact velocity’ 

Maximum static crush 

Average rebound 

Number of data channels 

Number of cameras 

Dummtes 

TYPe 

Location 

Restraint 

Seat track position for test 

Driver 

Passenger 

Seat back position for test 

Dnver. 

Passenger 

Head restraint position for test 

Dnver. 

Passenger 

Steenng column position 

Table 1 Crash Test Summary 

Flat frontal barrier 

10/29/01 

1539 

21°C 

2001/Ford/F150 SuperCab/Plckup 

2292 5 kg 

0” 

399km/h 

439 mm 

447 mm 

135 

High-speed 14 

Driver #206 

Part 572E 

Left front 

Airbag 

Real-time 1 

Passenger #202 

Part 572E 

Right front 

Anbag 

Mid 

Mid 

19” 

19” 

Full Up 

Full Up 

Mid 

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

Vehicle year/make/ 
model/body style* 

VIN: 

Model year* 

Body style: 

Color: 

Engine data: 
Cylmders: 
Displacement 
Cyltnder placement: 
Engme placement. 

Transmlsslon data* 

Final dnve: 

Ddte vehicle received. 

Odometer reddmg: 

Dealer’s name 
dnd dddress: 

Accessones 
Power steenng 
Power brakes 
Power seats 
Power wmdows 
Tinted glds\ 
Radio 

Clock 

Other 

2001/Ford/F150 SuperCab/Plckup 

2FlZX1721 lCB02319 

2001 

Extended cab pickup 

Red 

6 
4.2 liters 
V 
Inlme 

speed, 3 -manual, Xautomatlc, -overdnve 

-FwQ 2i.J-Q -4w 

10/12/2001 

36 

Bob Chapman Ford, Inc 
1255 Columbus Avenue 
Marysvllle, OH 43040-95 11 

Ye5 
Ye5 
No 
No 
Yes 
Yes 

Yes 

None 

Automatic transrmsslon 
Automdtlc speed control 
Tilting steenng wheel 
Tele$copmg steenng wheel 
Air condltlonmg 
Ant]-qkld brake 

Rear wmdow defroster 

Power door locks 

Certlficatlon data from vehrcle’s label: 
Vehicle manufactured by: Ford Motor Company of Canada Ltd. 
Date of manufacture: 08/O 1 
VIN: 2FIZX1721 lCB02319 
GVWR: 6000 lbs. (2721 kg) 
GAWR: Front: 2950 lbs (1338 kg) 

Rear: 32001bs. (1451 kg) 
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Yes 
Yes 
Yes 
No 
Yes 
Yes 

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

Tires on behlcle (mfr., lme, size). General, Grabber AW, P235/70R16 

Tn-e pressure with mdxlmum capacity kehlcle lodd. 
Front- 29 p\l (200 kPa) 
Rear 32 PSI (221 kPa) 

Spdre tire (mfr , lme, size) General, Grdbber AW, P235/70R 16 

Type of seats* 
Front Split Bench 
Rear Split Bench 

Maximum width: 1965 mm 

Wheelbd5e. 3510 mm 

Locdtlon of “Recommended Tire Pressure” label 

The ldbcl was located on diver’s B-pillar 

D&d from vehicle’\ “Recommended Tire Pressure” Idbel”* 

Recommended tire size: P255/70R 16SL 

Recommended cold tire pressure: 
Front. 200 kPa 
Redr 221 kpd 

(29 ps1) 
(32 ~50 

Vehicle CaDacl ty Data* 

Number of Occupants (Designated seating cdpdclty)’ 
Front 3 
Mid N/A 
Rear 3 
Total 6 

Vehicle capacity weight. N/A 

Rated cargo/luggage weight N/A 

’ Teft vehicle attitude. 

DelIvered attitude: LF 873 mm, RF 876 mm; LR 912mn-1; RR 920 mm 

Fully loaded attitude- LF 864 mm; RF 864 mm; LR 880 mm; RR 887 mm 

Pre- test attl tude: LF 865 mm; RF 867 mm; LR 873 mm; RR 883 mm 

Post-test attitude. LF 840 mm; RF 841 mm; LR 872 mm; RR 877 mm 
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Table 2 General Test and Vehicle Parameter Data Cont’d 

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

Right front 553 0 kg Right rear 440 0 kg 

Left front 575 0 kg Left rear 444 5 kg 

Total front weight 1128 0 kg (56 0% of total vehicle weight) 

Total rear weight 884 5 kg (44 0% of total vehicle weight) 

Total delivered weight 2012 5 kg 

Calculation of test vehicle’s target test weight 

Total Delivered Weight (UDW) = 2012 5 kg 

Rated Cargo/Luggage Weight (RCLW)’ = 136 kg 

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

Target test weight = 2012 5 + 152 + 136 = 2300 5 kg 

Weight of test vehicle with required dummies and 128 kg of cargo weight 

Right front 578 4 kg Right rear 549 4 kg 

Left front 6172 kg Left rear 547 5 kg 

Total front weight 1195 6 kg (52 2% of total vehicle weight) 

Total rear weight 1096 9 kg (47 8% of total vehicle weight) 

Total test weight 2292 5 kg (0 3% under target test weight) 

Weight of ballast secured m vehicle 5 7 kg steel plate m bed 

Components removed to meet target test weight None 

Location of Vehicle’s CG 1679 mm rearward of front wheel centerline 

’ Cargo weight for multipurpose passenger vehicles, trucks, and buses IS the vehicle’s rated 
cargo and luggage weight from the vehicle’s label or 136 kilograms, whichever IS less 

2-7 



Table 3 Post-Imnact Data 

Test number: 011029-2 

Test date: 1 o/29/0 1 

Test trme: 1539 

Test type: Flat Frontal bamer 

Impact angle: 0” 

Ambient temperature 
at impact area* 21” c 

Required impact velocity range: 39.3 to 40 9 km/h 

Bamer impact velocltv. 

Pnmary: 399km/h 

Secondary. 39.9 km/h 

Dtstance from vehicle to barner 

Entermg velocity trap: 356 mm 

Exmng velocrty trap: 51 mm 

Vehicle rebound from flat nerd barner: 

Drstance from test vehicle to barner impact point: 

Post-test: L 462 mm; C 404mm; R 475 mm 

Average rebound: 447mm 
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Figure 1 Impact Velocity Measurement System 

The final vane clears the final emlttedrecelver pair 5 1 nulllmeters before Impact 

The vanes have 30%rmlhmeter spacmg. 
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Figure 2 Vehicle Accelerometer Placement 
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Section 3 0 

summary of FMVSS 208 Data 
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Table 5 Dummv Imurv Cntena Data 

Driver 

Passenger 

Maximum Acceleratton’ 

Head 

X Y Z R X 

-51.2 g 214g 520g 73 9 g -29.7 g 

-90.6 g -34 8 g 33 2g 101.8 g -40.9 g 

Maximum Femur Comnresslve Force 

Chest 

Y Z 

3.3 g 20.3 g 

-5 6 g 32.3 g 

Dnver 

Passenger 

Left Femur Right Femur 

6688 N 6961 N 

6620 N 6625 N 

Head Injurv Cntena’ 

36 milhsecond 

HIC Time tt 

Dnver 191 84.3 ms 

Passenger 421 97.3 ms 

15 nulhrecond 

HIC Time tl 

Dnver 175 99.8 ms 

Passenger 421 97 3 ms 

Chest Maximum Resultant Acceleratron3 

Acceleratton Ttme tl 

Dnver 30.9 g 92.5 Ins 

Passenger 47.8 g 98.2 ms 

Ttme t2 

1203ms 

104.6 ms 

Time tz 

114.8 ms 

104.6 ms 

Time t2 

95.5 ms 

101.2 ms 
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Table 5 Dummy Imurv Cntena Data, Cont’d 

Mdximum Chest Deflectlon 

Dnver 13mm 

Pds\enger 14mm 

Neck Inlurv Calculations (N11j2 

NTF NTE NCF NCE 

Dnver 0 19 0 05 0 55 0 04 

Passenger 0 29 0 18 0 67 0 13 

’ See Report Sign Convention m Appendix D. 
2 As defined m FMVSS No 208. 
3 Defined as equal to or exceeding 0.003 sec. duration. 
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Table 6 Post-Impact DummyNehlcle Data 

Vlslble Dummy Contact Points 

Dnver Passenger 

Head Alrbag, sun visor, Alrbag, sun visor, 
wmdshleld wmdshleld, head restraint 

Chest 

Abdomen 

Left knee 

Right knee 

Door openmE 

Front 

Rear 

Axbag Au-bag 

None None 

Instrument panel Instrument panel 

Instrument panel Instrument panel 

Left 

Easy 

Easy 

Seat movement 

Left Front 

Right Front 

Left Rear 

Rqght Rear 

Glazmp, damage 

Other notable impact effects 

Seat back failure 

None 

None 

N/A 

N/A 

Wmdshleld cracked 

None 

Right 

Easy 

Easy 

Seat shift 

None 

None 

N/A 

N/A 
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Sectlon 4 0 

Occupant. Camera, and Vehicle Information 
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Dummy Kmematrc Summary 

Dnver Dummy 

Upon impact, the driver dummy translated forward m the seat tmpactmg both knees mto 

the mstrument panel The dummy’s head and chest contacted the atrbag and the head went 

forward contacting the wmdshreld As the dummy rebounded the dummy lifted and moved 

to the nght wtth the head contactmg the sun visor The dnver dummy rebounded mto the 

seat and came to rest seated m the seat, leanmg forward and to the nght 

Right Front Passenger Dummy 

Upon Impact, the passenger dummy translated forward lmpactmg both knees into the 

instrument panel The dummy’s head rotated forward and to the left as the head and chest 

impacted the an-bag The head also contacted the wmdshteld and the forward edge of the sun 

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

then rearward, contacting the left side of the headrest The dummy came to rest seated m the 

passenger’s seat leanmg shghtly to the left 
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Figure 3 Dummy Measurement Locations for Front Seat Occwants 

A 
SWA’ R 

B 

ys -- 

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

Desmnatton Type of Measurement 
Dnver 
(Senal # 206) 

Passenger 
(Senal # 202) 

WA 

SWA 
SCA 
SA 
HZ 
HH 
HW 
HR 
NR 
NA 
CD 
cs 
RA 
KDL 
KDR 
KDA 
PA 
TA 
KK 
ST’ 

SK’ 

SH’ 

SHY 
HS 
HD 
AD 

Windshreld angle 

Steenng wheel angle 
Steermg 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 
Che\t 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 
Striker to head 
Striker to head angle 
Striker to knee 
Stnker to knee angle 
Striker 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 

34.1 o 

68.9“ 
21 1” 
19.0” 

248 mm 
404 mm 
612 mm 
251 mm 
400 mm 

17.3” 
591 mm 
335 mm 
244 mm 
181 mm 
170 mm 

60.3” 
23.1” 
55.2” 

300 mm 
675 mm 
-62 6” 
729 mm 

-3 8” 
223 mm 

2.4” 
351 mm 
265 mm 
187 mm 
139 mm 

34.1” 

N/A 
N/A 
19 0” 

242 mm 
394 mm 
620 mm 
259 mm 
N/A 
N/A 

579 mm 
N/A 
N/A 

179 mm 
183 mm 
72.8” 
20 8” 
56 7” 

270 mm 
667 mm 
-63 .O” 
753 mm 

0.1” 
380 mm 

8.5” 
275 mm 
269 mm 
186 mm 
125 mm 

The seat back angle (SA”) IS measured relative to verttcal. all other angles are measured 
relative to honzontal 

’ A negative angle indicates the measurement point was above the stnker. 
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Descnptlons of Dummy Measurements 

When d level IS to be used, it 1s to enSure that the lme contammg the two pomts 
described IS either parallel or perpendicular to the ground If a measurement to be made 1s 
le$s than 10 inches Ignore the dn-ectlons to use a level and approximate a level measurement 
Al\o, when a measurement IS to be t&en 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 

* HW 

HZ 

.k cs 

* CD 

RA 

NR 

*l KDL, 
KDR 

Head to Header, taken from the pomt where the dummy’s nose meets his 
forehead (between hi\ eye\) to the furthest point forward on the hedder 

Head to Windshield. taken from the point where the dummy’s no\e meets his 
forehead (between his eyes) to a point on the wmdshleld Use a level 

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

Steenng Wheel to Chest, tdken from the center of the steenng wheel hub to 
the dummy’s chest Use d level 

Chest to Dash, place a tape measure on the tip of the dummy’s chin 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 this pomt 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 1s a shorter measurement See 
diagram 

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

Nose to Rim, taken from the tip of the dummy’\ no5e to the closest pomt on 
the top of the steenng wheel nm. Also indicate the angle this lme makes with 
respect to the honzontdl (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 m continually larger arcs until it contacts the dashboad Also 
reference the angle of this measurement with respect to the honzontal for the 
outboard knee (KDA) See diagram 

* Measurement used m Data Tape Reference Guide 
1 Only outboard measurement 1s referenced m Data Tape Reference Guide 
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Descriptions of Dummy Measurements, Cont’d 

SK Smker to HIP, Knee, and Head, these measurements are to be taken m the X- 
SK, 2 plane measured from the forward most center point on the smker to the 
ST center of the H-point, outer knee bolt, and head target. When taking thus 

measurement a firm device that can be ngrdly connected to the smker should 
be used. Use a level. The angles of these measurements with respect to the 
honzontal should also be recorded The measurement m the Y (transverse) 
dtrection from the striker to the H-pomt 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 wmdow In order to 
make this measurement, roll the wmdow down to the exact height which 
allows a level measurement Use a level. See dlagmm 

Arm to Door, taken from the outer surface of the elbow pivot bolt on a Hybnd 
II dummy to the first pomt It hits on the door. In the case of a Hybnd LlI 
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-pomt on the dummy to the closest pomt on 
the door Use a level. 

Head to Side Header, measure the shortest drstance 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. 

Smker to H-pomt, taken from a rod rigidly connected to the forward most 
center point on the smker to the H-point Use a level. See diagram. 

Knee to Knee, for Hybnd II dumnues measure the distance between knee 
pivot bolt head outer surfaces. For Hybnd Ill durmmes measure the distance 
between the outboard knee clevrs flange surfaces. (This measurement may 
not be exactly transverse.) 

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

* Measurement used in Data Tape Reference Guide 
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Descriptions of Dummy Measurements. Cont’d. 

PA Pelvic or Femur Angle, taken by msertmg the pelvic angle gauge mto the H- 
pomt gauging hole on the SID or the Hybnd III durmrnes and taking this 
angle wtth respect to the honzontal Medsure the angle of the lme connectmg 
the H-point hole and the outer knee pivot bolt hole on a Hybrid II dummy 
with respect to the horizontal, to find the femur angle 

SWA Steenng Wheel Angle, find this by placing d straight edge against the steenng 
wheel rim along the longltudmal plane Then measure the acute angle of the 
straight edge with respect to the honzontal 

SCA Steenng Column Angle, measured with respect to the honzontal by placing dn 
mclmometer on the center of the underside of the steenng column 

N4 Measure the angle made when tcrkmg the measurement NR with respect to the 
horizontal. 

KDA Knee to Dash Angle, the angle that the measurement KD 15 taken at with 
respect to the honzontal Only get this angle for the outbodrd knee See 
didgram 

WA Wmdshield Angle, place drt mclmometer along the transverse center of the 
wmd\hield exterior (measurement IS mdde with respect to honzont& 

T,4 Tibia Angle, use a strdlght edge to connect the dummy’s knee dnd ankle bolts 
Then place an mclmometer on the strdtght edge and measure the angle with 
respect to the honzontal 
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Figure 4 Pre-Test And Post-Test Measurement Pomts 
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Table 8 Impacted Vehicle Measurements 

Test number 011029-2 

Vehicle year/make/model/body style 2001/Ford/F150 SuperCabiPlckup 

No Type of measurement Pre-Test Post-Test Different’ 

Xl Total Length of Vehicle at CenterlIne 5702 5276 426 
X2 Rear Surface of Vehicle to Front of Cngme Block 4687 4687 0 
X3 IRear Surface of Vehicle to Flrev, all 1 4504 1 4504 I 0 
X4 Rear Surface of Veh to Upper Leadmg Edge of Right Door 4117 4113 4 
X5 Rear Surface of Veh to Upper Leading Edge of Left Door 4116 4113 3 
X6 Rear Surface of Veh to Lower Leadmg Edge of Right Door 4056 4028 28 

f I 

X7 Rear Surface of \ eh to Lower Leadmg Edge of Left Door 4056 1 4033 1 23 
Surface of Veh to Upper Trailing Edge of Right Door 2890 2887 3 

Rear Surface of Veh to Upper Trailing Edge of Left Door 2884 2879 5 
Surface of Veh to Lower Trallmg Edge of Right Door 2974 2946 28 
Surface of Veh to Lower Tralhng Edge of Left Door 2972 2948 24 

Xl2 IRear Surface of Veh to Bottom of” A ” Post on Right &de 1 4092 1 4091 1 1 
Xl 3 IRear Surface of Veh to Bottom of ” A ” Post on Left Side 1 4087 1 4086 / 1 

Xl4 Rear Surface of Vehicle to Fu-ewall--Right Side 4507 4507 0 
Xl5 Rear Surface of Vehicle to Flrewall --Left Side 4498 4498 0 

I 

X16 IRear Surface of Vehicle to Steering Wheel Center 
I I I 

1 3667 1 3623 ] 44 
Xl7 ICenter of Steermg Column to ” A ” Post I 285 I 301 I -16 
Xl 8 Center of Steering Column to Headliner 470 460 10 
Xl9 Rear Surface of Vehicle to Right Side of Front Bumper 5500 5192 308 
X20 Rear Surface of Vehicle to Left Side of Front Bumper 5498 5173 325 
X2 1 ILength of Engine Block 1 372 1 3721 0 
RD IRear Surface of Vehicle to Right Stde of Dash Panel 1 3984 1 3998 1 -16 
CD 12ear Surface of Vehicle to Center of Dash Panel 3886 3773 -12 
LD I2ear Surface of Vehicle to Left Side of Dash Panel 3819 3829 -10 

All distance measurements are m mllllmeters 
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Figure 5 Vehicle Crush 

Notes L 1s pre-test length of contact surface 
C 1 through C6 are spaced equally apart 
CL IS vehicle centerline 

Vehicle: 2001 Ford F150 SuperCab 

Location Pre-test Post-test Difference 
L 2135 mm 
Cl 5498 mm 5173 mm 325 mm 
c2 5637 mm 5243 mm 394 mm 
c3 5708 mm 5302 mm 406 mm 
c4 5703 mm 5277 mm 426 mm 
c5 1 5642 mm 5252 mm 390 mm I 
C6 5500 mm 5192 mm 308 mm 
CL 5702 mm 5276 mm 426 mm 

4-10 



Tdble 9 Test Vehicle Frontal Profile Data 

Pre-Test Profile 
Vehicle Left I Vehicle Rlpht I 

Pomt 1 Pomt 2 Pcmt 3 Pomt 4 Pomt 5 Pomt 6 
5382 mm 5637 mm 5696 mm 5692 mm 5647 mm 5507 mm 
860 mm 505 mm 165 mm 165 mm 507 mm 860 mm 

Bottom of X 

580 mm 550 mm 545 mm 
5681 mm 5632 mm 5482 mm 

165 mm 510 mm 862 mm 
678 mm 675 mm 675 mm 

5372 mm 5527 mm 5574 mm 5573 mm 5527 mm 5382 mm 
Ct’nter of Y 835 mm 505 mm 165 mm 165 mm 502 mm 855 mm 

520 mm 820 mm 815 mm 825 mm 825 mm 840 mm 
5327 mm 5477 mm 5542 mm 5552. mm 5192 mm 1 5332mm 

L Front Hood of Y Z 1000 815 mm mm 1105 5 10 mm mm 1102 165 nunI mm1 1102 161 mm mm 1105 506 mm mm 1010 825 mm mm 

Z a22 ~llin 835 mm 818 mm 829 mm 863 mm 835 mm 
X 5139 mm 5235 mm 5246 mm 5238 mm 5246 mm 5096 mm 
Y 806 mm 510 mm 165 mm 150 mm 465 mm 795 mm 
Z 1197 mm 1115 mm 1066 mm 1062 mm 1070 mm 1150 mm 

Note X-axis measurements referenced forward of the rear bumper centerhne Y-axis measurements are left and 
nght of the ongmal vehxle centerlme Y-axis meacurementq (6 pomts) dlvlde the width oi the cx Z-axis 
(height) measurements are from the ground 
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Figure 6 Toeboard Measurements 

DRNERS SIDE PASSENGERS SIDE 

r 
0 1 

4 

11 

~ 0 7 

0 2 

5 (IEil 10 

0 8 

0 3 

6 

9 

0. 9 

Dnver’s Side Floorpan Measurements 

Reference: +X forward from rear bumper; +Z upward from ground level 

4-12 



Table 10 Intrusion of Upper Instrument Panel 

Pre-Test 
I x Y z 
Dnver Left Knee 3583 mm 592nE-n 1018 mm 
Dnver Rght Knee 3873 mm 269 mm 1012 mm 
Passenger Left Knee 3907 mm 310 mm 1020 mm 
Passenger tight Knee 3907 mm 605 mm 1010 n-m 

Post-Test 

I X Y Z 

Difference 
X Y Z 

Dnver Left Knee -39 mm 4 mm 33 mm 
Dnver Right Knee -54 mm 7 mm 72 mm 
Passenger Left Knee -97 mm 9 mm 7s mm 
Passenger &ght Knee -70 mm 15 mm 68 mm 

Instructions: Mark a point to be measured pre and post which 1s Just dbove where 
the four (4) knees would be expected to contact the instrument panel 
+X* Forward from recur bumper 
+Y From centerline 
+Z: Upward from ground level 

’ Glove box door opened dunng event and was repositioned to closed for 
post measurements. 
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Table 11 Fuel System Data 

Usable fuel system capacity 94 6 liters (from owner’s manual) 

Test volume range 87 0 - 88 9 liters (92-94% of usable) 

Actual test volume: 88 0 liters (93% of usable) 

Test fluid type Stoddard 

Specific gravity 0 764 

Kinematic viscosity 0 99 centlstoke 

Test fluid color Purple 

Type of fuel pump Electnc 

Did eIectnc fuel pump 
operate with ignition 
switch “on” and the 
engine not operating No 

Details of fuel system The fuel tank 1s located m front of the rear axle on the left side 

The fuel filler neck exits out of the top of the tank m the center 

and IS routed to the left side of the vehicle forward of the rear 

axle with the fuel filler cap on the end of the filler neck The 

fuel lines are routed inside the left frame rail to the front of the 

vehicle 
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Figure 7 Camera Posltlons 

Concrete Pad 

r------ 
BdFWX 

Cable 
Support 

--h \ / 
II---- 

fi I----- K --- - 

1 I 
/ 

. . 

IOW 

~ 

Cable 

3 4 

6 5 

4-1.5 



Figure 7 Camera Posmons, Cont’d. 
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Description Of Timing Marks On TRC Inc. High-Speed Film 

All TRC Inc high-speed cameras are equipped with red LEDs which put tlmmg marks on 
the nght edge of the film TRC Inc uses a single tlmmg generator to generate the tnnmg for 
all cameras Thus allows the tmung marks to be common to all cameras The tlmmg marks 
can be used to measure camera speed (frames per second) or to locate a point m time before 
or dfter the time-zero event 

The tlmmg mark? appear on the film ds small red marks on the nght edge of the film. Round 
marks are left by the Photosomc and Stalex cameras while honzontal bars are left by the 
Hycam, Locam, and Fastdx II cameras 

The tlmmg generator puts out a pulse for every mllllsecond plus tt generates ddditiondl 
pulses for hundredths dnd 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 mdlcdtes a mzllrsecond pulse 

2 Every ten fmmes will have two LEDo appear m it The\e mdicdte a mzlllwcond pulse 
plus a hundredth of a wcond pulse 

3 Every one hundred frxnes will hdve three LEDs appear m it These indlcdte a 
m&sec.ond 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 

R 184mm 
s 1296 mm 
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Additional targetmg: 
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. 
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Appendix B 

Data Plots 
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ApDendix C 

Dummy Configuration and Performance Venficatlon Data 

C-l 



Pre-Test Dummv Confimmtlon and Perforrndnce Venfkatlon Data 

Dnver Dummy S/N* 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIHENSIONS 

206 25-OCT-01 
TRC INC. TEST NO: 206C08EDl 572E SN206 EXT.DIMENSION CAL08 
---------------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)\ SPECIFICATION 1 TEST RESULTS1 
============================I=========================================== 
ILocATI~N FOR CHEST CIRCUMFERENCE (AA)~ 429 - 434 MM / 432. MU 1 
---------------------------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)~ 226 - 231 MM I 229. MM 1 
---------------------------------------------------------------------- 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM I 993. MM I 
---------------_---_-------------------------------------------------- 
[WAIST CIRCUMFERENCE (2) ) 836 - 866 MM 1 856. 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) I 135 - 140 MM I 137. MM 1 
------_----_---__-______________________------------------------------ 
ISKULL CAP TO BACKLINE (H) I 41 - 46 MM [ 43. MM 1 
------__---__--___---------------------------------------------------- 
[TOTAL SITTING HEIGHT (A) 1 879 - 889 MM I 881. MM 1 
----------------_----------------------------------------------------- 
JTHIGH CLEARANCE (F) 1 140 - 155 MM I 150. MM I 
---------------_------------------------------------------------------ 
/BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM I 597. MM 1 
---------------------------------------------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM 1 470. MM 1 
---------------__--_-------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM j 447. MM 1 
---------------____--------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) ( 485 - 500 MM ( 500. MM ( 
---------------____--------------------------------------------------- 
/FOOT LENGTH (P) 1 252 - 267 MM 1 254. MM 1 
---------------------------------------------------------------------- 
IFOOT 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) I 422 - 437 MM I 434. MM 1 
------------__-_____-------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) f 506 - 521 MM I 516. MM I 
---------------__----------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 208. MM 1 
------------__-_____-------------------------------------------------- 
JSHOULDER-ELBOW LENGTH (I) ) 330 - 345 MM I 345. MM 1 
------------________-------------------------------------------------- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM / 
---------------__----------------------------------------------------- 
572E SN206 EXT.DIMENSION CAL08 

TECHNICIAN RUN NUMBER: 102501.0858 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

TRC INC. 

HYBRID III 50th 23-OCT-01 

TEST NO: 206C08HDl 572E SN206 HEAD DROP CAL 08 

I 
TEST PARAMETER 

I I I 
1 SPECIFICATION 1 TEST RESULTS 1 

====r================================================================= 

I I I 
ITEMPERATURE / 18.9-25.6 DEG. C 1 21.7 DEG. C 1 __----------_---___-____________________------------------------------ 

I I 
IRELATIVE HUMIDITY 10 - 70 % 1 60.0 % 

I I I 
IPEAK RESULTANT ACCELERATIONI 225 - 275 G \ 270.77 G 
---------------------------------------------------------------------- 
I I I I 
(PEAK LATERAL ACCELERATION I 15 G MAX I 3.01 G 
___-__--_---______-_____________________------------------------------ 
I 
IIS ACCELERATION CURVE i 
(UNIMODAL? YES YES 
----------_----------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102301.1311;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 24-OCT-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C08NFl 572E SN206 NECK FLEXION CAL08 
----me ---------------------------------------------------------------- 
I TEST PARAMETER ( SPECIFICATION t TEST RESULTS 1 
---------------------------------------------------------------------- ---------------------------------------------------------------------- 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 % 1 60.0 % 
---------------------------------------------------------------------- 
I I I 
IIMPACT VELOCITY 1 6.89 - 7.13 M/S I 6.93 H/S I 
---------------------------------------------------------------------- 
I 1 10 MS 1 22.50 - 27.50 G 1 24.67 G I 

I PENDULUM 
--------____________------------------------------ 
1 20 MS 1 17.60 - 22.60 G I 21.53 G I 

I DECELERAT1oN 
-----_______________------------------------------ 
1 30 MS 1 12.50 - 18.50 G ) 18.44 G I ---------------------------------------------------------------------- 

I I I I 
IMAX PENDULUM G 29 G MAX 25.46 G 
--------__----__________________________------------------------------ 
I I I I 
/MAX PENDULUM G ABOVE 30 MS / 29 G MAX 18.35 G 
--------------__________________________------------------------------ 
IDECELERATION-TIME CURVE I I I 
IDECAY TIME TO 5 G I 34 - 42 MS 1 37.76 MS I ===============================-----================================== 

I D PLANE 
1 MAX 1 64 - 78 DEG. 1 73.70 DEG. I _-__________________------------------------------ 

1 ROTATION 1 TIME 1 57 - 64 MS I 60.16 MS I --------------_----_____________________------------------------------ 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM 1 98.38 NM I 
1 OCCIPITAL ____________________------------------------------ 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 50.96 MS I ---------------------------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
[DECAY TIME TO ZERO 113 - 128 MS 1 121.68 MS 
-------------------_____________________------------------------------ 
IPOSITIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 97 - 107 MS 1 103.60 MS 
---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102401.1105;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 24-OCT-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C08NEl 572E SN206 NECK EXT CAL08 
-------------------_-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
--__~---_---------______________________---~~~~~~-~-~--~~~~---~~-~~~-- --_~---~~--_------------~--~~---~~~~---~~--~~~~~~-~~~~-~~~~---~~---~-- 
I I I I 
/TEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C 

I I I 
IRELATIVE HUMIDITY 10 - 70 % 61.0 % 
---a- -------------___--_-____________________------------------------- 
I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S 1 6.00 M/S I 
_--~~_-~~--~~~~-~~_----~~~-~~~-~~~~~~~~--~--~~-~~~~~~~~---~~--~~~---~~ 
I 1 10 MS ( 17.20 - 21.20 G f 18.30 G I 
1 PENDULUM --------__--_------------------------------------- 
I ] 20 MS 1 14.00 - 19.00 G 1 17.81 G I 
1 DECELERATION _______________-____------------------------------ 
I ( 30 MS 1 11.00 - 16.00 G 1 15.58 G I 
__-~~-~~~-----_-_~__---~~~~~~~~-~~~-~~---~---~-~~~~~~~~~~~~~---~~---~~ 
I I I 
IMAX PENDULUM G 22 G MAX 18.44 G i 
---------------------------------------------------------------------- 

I I I 
IMAX PENDULUM G ABOVE 30 MS I 22 G MAX 15.56 G / 
---------------------------------------------------------------------- 
IDECELERATION-TIME CURVE I 
IDECAY TIME TO 5 G I 38 - 46 MS i 

I 
41.60 MS 

==== ================================================================== 
1 DPLANE 1 MAX I 81 - 106 DEG. 1 99.35 DEG. I 
I _--_-_--_______-__-------------------------------- 
1 ROTATION 1 TIME j 72 - 82 MS 1 79.52 MS I 
_----_-------------_-------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM ] -67.86 NM I 
1 OCCIPITAL ---__-________---_-------------------------------- 
1 CONDYLE ( TIME ( 65 - 79 MS t 74.00 MS I 
_-----------------_--------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO I 147 - 174 MS 1 160.64 MS 
------------------__-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 146.88 MS 
___--__--__---___-__-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102401.1225;1 



i 

(r-Bi X 3) NOIlWkl31333W 



; 

\ 

I 

w 
co 

w 
-G- 

w 
c-4 

w 

w 
i-4 



w W W W w w W’ 
N U-J CD M I”7 Lo 

I I 

(01 313NW 



al 
CD 

w 
-I- 

w 
c-4 

w 

w 
c-4 

w W W W w w 
I 

c-4 m tn t-7 r-3 
--3 I ? 

(01 313NW 



L 
w 
c 



c-4 
f-7 
c-4 

w 
-a- 
m 
Q 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

x 

w 
w .-. 

z 

w 
+- 

w 
c-4 

w - 

w 
CD 

w 
d 

W 
cu 

w 

W c-4 
w W w W w W w’ 
CD c-h a3 d 4 03 
.--I I I 



E 
m 
-I 
a 
0 

L 
w 
c 

w w w w w W w’ 
03 d -a- m C-J CD 

I I 4 
I I 

(U Nl 3ilOtlOL 





TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

THORAX IMPACT TEST 

HYBRID III 50th 24-OCT-01 

TEST NO: 206C08THl 572E SN206 H.S.THORAX CAL08 

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

--------------- I 
I TEST PARAMETER ( SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I 
------------------__-------------------------------------------------- 
I I I I 
/RELATIVE HUMIDITY 10 - 70% I 62.0 X I 
---------------------------------------------------------------------- 

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

I I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM / 65.3 MM I ------------------__-------------------------------------------------- 
I I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5778. N 
------------------__-------------------------------------------------- 
I I I I 
/INTERNAL HYSTERESIS 1 69% - 85% 71.7% I 
---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102401.1453;1 
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N-n 

Trans ortation Research Center Inc 
Hybrid III P up R‘tnge of Motion 

Sew4 Number 306L 
Test humber 206CO8 
Comments 

Date 10/23/2001 
Time 11 31 

TEST P 4RALlkTER 
Temperature 
hLxllG t 
b’GiTe:-i t a'i 3'i deg 
Angle at ZC3 Nm 
A!/erag? iielcclty 

PIIomznt About H-Point 

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

10 - 70 60 % Pass 
<= 93 9 84 7 N% Pass 

40 c - 50 G 43 1 deg Pass 
50 -100 7 5 deg/sec Pass 

Peak Mcnent 211 4 Nm at 43 5 deg 
Peak h\;le 43 5 deg at 211 4 Nm 

I 
-15 C L5 degrees 30 45 60 

Angular Velocity 

I 12 ?i; 

9 oc 
degi'sec 

6 00 

3 00 

0 oc 

[lax 0 1 deglsec Min 6 9 deg/sec 

15 degrees 30 45 I 



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

Serial Number 206R Date 10/23/2001 
Test Number 206CO8 Time 11 47 
Comments 

TEST PARAMETER 
Temperature 
Humidity 
Momwt at 30 dey 
Pnc$e at 203 Mm 
A\\ierag? 'Jelocitj 

Moment About H-Pomt 

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

10 - 70 60 % Pass 
<= 94 9 92 9 Nm Pass 

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

Peak Moment 210 4 Nm at 42 3 deg 
Peak Awle 42 3 des at 210 4 Nm 

24c 

60 

0 

-15 

Angular Velocity 

12 00 

0 15 30 degrees 45 60 

Max 8 1 deg/sec Min 7 0 deg/sec 

9 CG 
deg/sec I- --.Jl,-../- 

l --LA-- ----.-~-~ '+---f--v-Y--Q 
6 00 /‘ T 

i 
I 

3 00 

0 00 

-!5 0 15 3o degrees 45 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 206C08LKl 572E SN206 LEFT KNEE CAL 08 

_---_---_-----__--__-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS I 
====================================================================== 
I 

1 18.9-25.6 DEG. C 1 
I 

/TEMPERATURE 21.7 DEG. C 
_-_-------------_-__-------------------------------------------------- 
I 
IRELATIVE HUMIDITY / 10 - 70 % / 

I 
60.0 % 

I I I 
JPROBE VELOCITY 2.07 - 2.13 M/S ) 2.10 M/S 
---------------------------------------------------------------------- 
I I I I 
IPEAK KNEE IMPACT FORCE 1 4715 - 5782 N ) 5462.3 N 
15.0 KG PENDULUM I I ---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS ( 

TECHNICIAN /s%e&L RUN NUMBER: 102301.1333;3 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 206CO8RKl 572E SN206 RIGHT KNEE CAL 08 

---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I I I 
(TEMPERATURE 1 18.9-25.6 DEG. C I 21.7 DEG. C I --------------_---__-------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY I 10 - 70 % 60.0 % 
_-----------_----___-------------------------------------------------- 
I I I I 
JPROBE VELOCITY I 2.07 - 2.13 M/S ) 2.13 M/S 
------------------__-------------------------------------------------- 
I 

/ 
I 

IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5393.0 N 
15.0 KG PENDULUM I 
------------------__-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN /L&v RUN NUMBER: 102301.1123;1 
k--j// 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 23-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 206CO8LSl 572E SN206 LEFT SLIDER CAL 08 

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

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I I I 
/TEMPERATURE ] 18.9-25.6 DEG. C 1 21.7 DEG. C i 
---------------------------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY I 10 - 70 % 1 61.0 % 
~~~~~--~-~~--~~--~--~~~-~~~~~~~~~-~~-~~-~--~--~-~~~~~~~~~---~~~~---~-~ 
I I I I 
/PENDULUM VELOCITY 1 2.70-2.80 M/S 2.80 M/S I 
---------------------------------------------------------------------- 

~FORCE AT 10.0 MM DISPLACEMENT) 1259 - 1721 N 11334. N I 
~~--~~~~--~---~_~~__-~~-~~~~~~~~~-~~-~~-~~~~-~~-~~~~~~~~~-~~--~~--~--~ 
I 
IFORCE AT 18.0 MM DISPLACEMENT! 

I 
2268 - 3096 N 12374. N / 

-----------__--_--__-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102301.1448;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 23-OCT-01 

RIGHT KNEE 
TRC INC. TEST NO: 206C08RSl 572E SN206 RIGHT SLIDER CAL 08 

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

TEST PAWETER I SPECIFICATION 1 TEST RESULTS 1 
-__--------_--__-__--~--~~-~~~~~~-~--~~-~--~-~~-~~~~~-~~~--~---~-----~ -----_----_-----_----~--~~-~~-----~--~-~---~--~-~~~~--~~~~~~~~~~-~~~~~ 
I I I I 
JTEMPER~TURE 1 18.9-25.6 DEG. C I 21.7 DEG. C 
---------------------------------------------------------------------- 
I I I 

I IRELATIVE HUMIDITY 1 10 - 70 % I 59.0 % 
---------------------------------------------------------------------- 
I I 

1 
I 

IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.80 M/S I 
---------------------------------------------------------------------- 
I I I 
[FORCE AT lo.0 MM DISPLACEMENTI 1259 - 1721 N 11593. N I ---------------------------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENT\ 2268 - 3096 N 13039. N 
-~_-~--~_-~_--~_--__-~~~~~~~~~~~~~~-~~~~~~~~~~-~~--------~~-~~~~~~-~~~ 

f:::N;:: ";qF>x RUN NUMBER: 102301.1522;1 
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Pre-Test Dummv Configuration and Performance Venfkatlon Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 24-OCT-01 
TRC INC. TEST NO: 202C09EDl 5723 SN202 EXT.DIMENSION CAL09 
----___-----_-----_--------------------------------------------------- 
I TEST PARAMETER (DIHEN.)t SPECIFICATION ] TEST RESULTS{ 
========================================================------======== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)/ 429 - 434 MM 1 432. MM j 
------------------_--------------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)I 226 - 231 MM I 229. MM 1 
----_----------------------------------------------------------------- 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 993. MM 1 
----___________---__-------------------------------------------------- 
IWAIST CIRCUMFERENCE (2) 1 836 - 866 MM I 856. MM 1 
----__________----__-------------------------------------------------- 
/CHEST DEPTH (0) 1 213 - 229 MM 1 224. MM 1 
----___________---__-------------------------------------------------- 
/H-POINT HEIGHT (C) ) 84 - 89 MM 1 86. MM 1 
----___---___----_---~~~~~~-~~~~~~~---~~~~~~~~~~~~-~--------------~~~~ 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM / 135. MM 1 
____________________-------------------------------------------------- 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM ] 46. MM 1 
----___--_____----_--------------------------------------------------- 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 886. MM I 
_--______-_____---__-------------------------------------------------- 
[THIGH CLEARANCE (F) 1 140 - 155 MM 1 142. MM 1 
---___________----__-------------------------------------------------- 
/BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 589. MM 1 
---___________-_--__-------------------------------------------------- 
IBUTTOCK PO~LITEAL LENGTH (N) ] 452 - 478 MM } 467. MM 1 
________________--__-------------------------------------------------- 
~P~~LITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
_________________-__-------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 495. MM 1 
_--________---_---_--------------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM 1 254. MM 1 
_________________-__-------------------------------------------------- 
IFOOT BREADTH (W) 1 91 - 107 MM / 102. MM 1 
____________________-------------------------------------------------- 
ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM I 91. MM 1 
____________________-------------------------------------------------- 
ISHOULDER BREADTH (V) 1 422 - 437 MM 1 432. MM 1 
____________________---------------------------------------------- ---- 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 511. MM 1 
____________________-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 201. MM 1 
_______________________________^________------------------------------ 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM I 333. MM 1 
____________________-------------------------------------------------- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 300. MM 1 
____________________-------------------------------------------------- 

RUN NUMBER: 102401.1342 



TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

HEAD DROP TEST 

HYBRID III 50th 23-OCT-01 

TEST NO: 202C09HDl 572E SN202 HEAD DROP CAL 09 

I I I 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 
p===========p========================================================= 
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 % 59.0 % I 
------_______-_------------------------------------------------------- 
I I I I 
IPEAK RESULTANT ACCELERATION] 225 - 275 G 1 251.08 G 

I 
IPEAK LATERAL ACCELERATION 1 

I 
15 G MAX 3.13 G 

---------_-__-_--__--------------------------------------------------- 
I I I 
IIS ACCELERATION CURVE 1 I 
IUNIMODAL? YES YES 
------_-____________-------------------------------------------------- 

;;:;N:::';>z RUN NUMBER: 102301.1115;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 24-OCT-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C09NFl 572E SN202 NECK FLEXION CAL09 
--_--------_---------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===1================================================================== 
I I I 
[TEMPERATURE 1 20.6-22.2 DEG. C ( 21.7 DEG. C I --__-------_---------------------------------------------------------- 
I 

I 
I 

IRELATIVE HUMIDITY 
I 

10 - 70 % 62.0 % 
___I_^__-___--_------------------------------------------------------- 

IIMPACT VELOCITY 
I I 
1 6.89 

I 
-7.13M/S 1 6.93 M/S 

--__-----_-_------------------------- --------------------------------- 
I ( 10 MS 1 22.50 - 27.50 G 1 26.63 G 

I pENDULUM 

I -_------------------------------------------------ 
1 20 MS 1 17.60 - 22.60 G 1 22.26 G I 

1 DECELERATION __-___-------------------------------------------- 
I 1 30 MS 1 12.50 - 18.50 G 1 18.24 G I ____-_---___-__--_---------------------------------------------------- 
I I I I 
IMAX PENDULUM G 29 G MAX 27.39 G 

I I I I 
(MAX PENDULUM G ABOVE 30 MS I 29 G MAX 18.16 G 
---- ------_____------------------------------------------------------- 
/DECELERATION-TIME CURVE I I 
IDECAY TIME TO 5 G I 34 - 42 MS 36.00 MS 
====================================================================== 
1 DPLANE 1 MAX 1 64 - 78 DEG. I 72.64 DEG. I 
I ----____-~~--~~---~~~~~~-~~~--~~~~---~~-~~-~~~~~~~ 
1 ROTATION 1 TIME 1 57 - 64 MS / 59.28 MS I ---_-----___--_------------------------------------------------------- 
1 MOMENT ABOUT 1 tfAX 1 88.2 - 108.5 NM ( 105.26 NM I 
1 OCCIPITAL -------------------------------------------------- 
1 CONDYLE j TIME I 47 - 58 MS 1 49.12 MS I ---_-------_---------------------------------------------------------- 
IROTATION ANGLE-TIME CURVE / I I 
IDECAY TIME TO ZERO 113 - 128 MS 1 115.20 MS I --__-----___--_------------------------------------------------------- 
IPOSITIVE MOMENT-TIME CURVE j I I 
IDECAY TIME TO ZERO 97 - 107 MS I 97.76 MS 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 102401.0905;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 24-OCT-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C09NEl 572E SN202 NECK EXT CAL09 
-_------_________-_--------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====================================================================== 
I 
ITEMPERATURE 

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

I I 
IRELATIVE HUMIDITY 10 - 70% 1 60.0 X 
---------------------------------------------------------------------- 
I I I I 
IIMPACT VELOCITY I 5.95 - 6.19 M/S 1 6.05 M/S 
------------------__-------------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G / 18.90 G I 
1 PENDULUM -------------------------------------------------- 
I 1 20 MS 1 14.00 - 19.00 G 1 17.57 G I 

1 DECELERAT1oN 
__------------------------------------------------ 
1 30 MS 1 11.00 - 16.00 G 1 15.48 G I -------------_----_--------------------------------------------------- 

I I I I 
IMAX PENDULUM G 22 G MAX 19.04 G 
____________-___--__-------------------------------------------------- 
I 
IMAX PENDULUM G ABOVE 30 MS 1 

I 
22 G MAX 15.41 G 

______________-__-__-------------------------------------------------- 
/DECELERATION-TIME CURVE 1 I 
IDECAY TIME TO 5 G 38 - 46 MS ( 41.36 MS 
====================================================================== 

1 MAX 1 81 - 106 DEG. ) 97.33 DEG. I ____---------------------------------------------- 
1 ROTATION I TIME 1 72 - 82 MS 1 78.24 MS I ____________-_______-------------------------------------------- ------ 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -68.16 NM I 
1 OCCIPITAL ___----------------------------------------------- 
1 CONDYLE 1 TIME 1 65 - 79 MS 1 73.44 MS I ____________________-------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 156.72 MS I 
_________________-__-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE i I 
IDECAY TIME TO ZERO 120 - 148 MS 1 142.08 MS 
____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS , 

TECHNICIAN RUN NUMBER: 102401.1003;1 





8 -a 
-LnW 

ra 

W 
s 

W-4 
mt- 

m 
c-4 

z 

n, 
ST 

al w W W I 

r-4 CD M r-3 zf 
I I 

(01 313NU 



- 

- 

- 

- 

- 

- 

- 





- 

- 

- 

- 



a 
b- 
a 
n 







TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 24-OCT-01 

TRC INC. TEST NO: 202C09THl 572E SN202 H-S-THORAX CAL09 

___------------------------------------------------------------------- 
I 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 
IRELATIVE HUMIDITY f 10 - 70 % I 59.0 % 
___--------_-__------------------------------------------------------- 
I I I I 
/PENDULUM VELOCITY 1 6.59 - 6.83 N/S 1 6.59 M/S 
____-----------___--~----~~~~~~~~~~~~~~~~~~~~----~~~---------~~~~~~~~~ 
I I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 67.8 MM 
____-----______-____-------------------------------------------------- 
I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5802. N / ____--_--______-------~~-~~-~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~------------ 
I 
IINTERNAL HYSTERESIS I 69% - 85% 1 70.9% / ____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 102401.1255;1 
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Trans ortation Research Center Inc 
Hybrid III Ip lp Range of Motion 

Serial Number 202L 
Test Number 202CO9 

Date 10/23/2001 
Time 09 51 

TEST PARAMETER SPECIFICATION 
Temperature 18 9 - 25 6 
Humldlty 10 - 70 
Moment at 30 deg <= 94 9 
Angle ac 203 Nm 40 0 - 50 0 
Pverage Veloclcy 5 0 - 10 0 

TE;; y%yLTS Pass 
61 % Pass 

87 9 Nm Pass 
40 2 deg Pass 

7 5 deg/sec Pass 

Peak Moment 210 7 Nm at 40 5 deg 
Moment About H-Point Peak Angle 40 5 deg at 210 7 Nm 

60 

Angular Velocity 

9 00 
deglsec 

6 00 

Max 8 2 deglsec Mln 7 0 deg/sec 
I 

-15 15 degrees 30 45 60 



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

Serial Number 202R 
Test Number 302co9 
Comments 

Date 10123i2001 
Time 09 44 

TEST PAR4METER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 21 7 "C Pass 
Humldltv 10 - 70 61 % Pass 
Mzmei?: at 30 deg <= 3‘1 g 90 9 Nm Pass 
Arcle at 2C3 hm 40 c - 5; 0 40 8 deg Pass 
:\jpc;ge :e'ocl-,j 5 2 - 10 0 7 5 deg/sec Pass 

PeaK Moment 210 2 Nm at 41 1 deg 
Moment About H-Point Peak kp,gle 41 1 deg at 210 2 Nm 

-15 0 15 degrees 30 45 60 

Angular Velocl ty 

12 00 

Max 8 L deglsec MI n 7 0 deg/sec 

9 00 - T 
deg/sec --A--. 

/' f -w-L.+-- 3 --Y A'* -- _f- -' --4' --..s-PT,Vv 
6 00 / r 

/ / 

3 30 
0 00 L -‘C _” 0 15 degrees 30 45 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IHPACT TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 202CO9LKl 572E SN202 LEFT KNEE CAL 09 

---------------------------------------------------------------------- 
I TEST PARABETER 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 I 
IRELATIVE HUHIDITY 10 - 70 % 58.0 % 
-----_______________-------------------------------------------------- 
I I I 
[PROBE VELOCITY 2.07 - 2.13 H/S 1 2.10 n/s I 

I I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N ( 5111.6 N 
15.0 KG PENDULUM I I -__________________--------------------------------------------------- 

TEST BEETS SPECIFICATIONS 

TECHNICIAN RUN NUHBER: 102301.1323;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 202C09RKl 572E SN202 RIGHT KNEE CAL 09 

_______---_________--------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION ) TEST RESULTS 1 
====================================================================== 
I I I 
ITEMPERATURE ( 18.9-25.6 DEG. C 1 21.7 DEG. C I 
___-____-___________-------------------------------------------------~ 
I I 
IRELATIVE HUMIDITY I 10 - 70% 1 59.0 % I 
____________________-------------------------------------------------- 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S I 2.13 M/S 
____________________-------------------------------------------------- 
I I I 
IPEAK KNEE IMPACT FORCE j 4715 - 5782 N 1 5525.0 N I 
15.0 KG PENDULUM I I ____________________-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 102301.1119;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 24-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 202CO9LSl 572E SN202 LEFT SLIDER CAL 09 

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

I 
I I 

I TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
===========================5============================================ 
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 % ( 60.0 % I _____----_--______---------------------------------------------------- 
I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S I 2.80 M/S 

I I I I 
/FORCE AT 10.0 MM DISPLACEMENT/ 1259 - 1721 N 11451. N I ---------------------------------------------------------------------- 
I 
IFORCE AT 18.0 MM DISPLACEMENT1 

I I 
2268 - 3096 N 12850. N 

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

TEST MEETS SPECIFICATIONS 

TEcHNICIkN,,&#& RUN NUMBER: 102401.0759;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 24-OCT-01 

RIGHT KNEE 
TRC INC. TEST NO: 202C09RSl 572E SN202 RIGHT SLIDER CAL 09 

---------------------------------------------------------------------- 
I I I 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 
/RELATIVE HUMIDITY 1 10 - 70 % 1 59.0 % 
-----_________-------------------------------------------------------- 
I I I I 
{PENDULUM VELOCITY 1 2.70-2.80 M/S 2.80 M/S 
-----___---_____------------------------------------------------------ 
I I I I 
IFORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N 11281. N 

I I I 
IFORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12327. N 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 102401.084O;l 
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Post-Test Dummy Confiwratlon and Performance Venficatlon Data 

Dnver Dummy S/N: 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 31-OCT-01 
TRC INC. TEST NO: 206C09EDl 572E SN206 EXT.DIMENSION CAL09 
---------------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)] SPECIFICATION 1 TEST RESULTS1 
_---_----------------~-------------~---~---~~--------------~-~-~~~--~~ _-_---_------_-------------------------------------------------------- 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)] 429 - 434 MM 1 432. MM ( 
we-- _--------__---__---_---------------------------------------------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)~ 226 - 231 MM 1 229. MM 1 
__--_----_---___--__-------------------------------------------------- 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 993. MM 1 
---------------------------------------------------------------------- 
JWAIST CIRCUMFERENCE (Z) 1 836 - 866 MM 1 853. MM 1 
--~~_-~~~--~~----~_~~~~--~~~~~~~-~~~~~~~~-~~~~~~~~-~~~~---~~~-~~~-~~~~ 
/CHEST DEPTH (0) 1 213 - 229 MM 1 221. MM 1 
__--_----__--___--__-------------------------------------------------- 
IH-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 1 43. MM 1 
_-~~---~~-~~~--~~~---~~--~~--~~~-~~~-~~~~-~~~~~~~~-~~~~~~~~--~~~--~~-~ 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 886. MM 1 
_-----------------_--------------------------------------------------- 
ITHIGH CLEARANCE (F) ( 140 - 155 MM 1 147. MM 1 
___-________-____-__-------------------------------------------------- 
JBUTTOCK KNEE LENGTH (K) I 579 - 605 MM I 599. MM 1 
_---_----------------------------------------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM 1 465. MM 1 
---------------------------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
__--______---__---__-------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 493. MM ) 
_--------------------------------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM ( 254. MM 1 
__-~__--~---~_--~~_---~~-----~~~---~--~~~-~~~-~~~~--~~~--~~--~~~--~~~~ 
[FOOT BREADTH (W) 1 91 - 107 MM 1 102. MM 1 
_---_----_---___--__-------------------------------------------------- 
JSHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM 1 91. MM ) 
---------------------------------------------------------------------- 
ISHOULDER BREADTH (V) 1 422 - 437 MM 1 434. MM 1 
_--~---~~---~___--_---~~~-~~--~~~--~--~~~-~~~~-~~~~~~~~-~~~---~~~~~~~~ 
[SHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM ( 516. MM 1 
________-__--_______-------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
mm-- ---------_----__-------------------------------------------------- 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 345. MM 1 
---- __---__--____-______---------------------------------------------- 
/BACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM 1 
___-___--___-____-__-------------------------------------------------- 
572E SN206 EXT.DIMENSION CAL09 

TECHNICIAN RUN NUMBER: 103101.1330 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 30-OCT-01 

TRC INC. TEST NO: 206C09HDl 5723 SN206 HEAD DROP CAL 09 

-----____________-__-------------------------------------------------- 
I I 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 10 
I I 

JRELATIVE HUMIDITY - 70 % 38.0 % I ------------________-------------------------------------------------- 
I I I 
IPEAK RESULTANT ACCELERATION1 225 - 275 G 1 268.84 G I 
------------_______--------------------------------------------------- 
I I I 
/PEAK LATERAL ACCELERATION 1 15 G HAX I -8.19 G I 
-------------_-_------------------------------------------------------ 
I I 
IIS ACCELERATION CURVE I 
IUNIHODAL? YES I YES I ------------________-------------------------------------------------- 

TEST BEETS SPECIFICATIONS 

RUN NUMBER: 103001.1508;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 30-OCT-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C09NFl 572E SN206 NECK FLEXION CAL09 
___-__--_---_---_----------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====z ================================================================= 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C 
----_----------------------------------------------------------------- 
I 

I 
I I 

IRELATIVE HUMIDITY 10 - 70 % 39.0 % 
----_----------------------------------------------------------------- 
I I I I 
IIMPACT VELOCITY ] 6.89 - 7.13 M/S 1 6.93 H/S 
-_-------------------------------------------------------------------- 
I 1 10 MS I 22.50 - 27.50 G I 26.71 G I 
) PENDULUM __-__--__--_--~_--__-~~---~------~---~~~-~~~-~--~~ 
I 1 20 MS 1 17.60 - 22.60 G 1 22.59 G I 
1 DECELERATION ______-___-_--__---_------------------------------ 
I / 30 MS 1 12.50 - 18.50 G 1 17.53 G I 
___-__--__--_---_----------------------------------------------------- 
I I I I 
[MAX PENDULUM G 29 G MAX 26.91 G 
---------------------------------------------------------------------- 

I I 
[MAX PENDULUM G ABOVE 30 MS I 29 G MAX I 17.45 G 
__----~~--~~-~~~-~~~-~~~-~~-~~~~~~~~~~~~~~~~~~~~~-~~--~~-~~~~~~~~~~~-~ 
IDECELERATION-TIME CURVE I I I 
IDECAY TIME TO 5 G I 34 - 42 MS I 36.40 MS I ___-__--__-___-__--_____________________------------------------------ __------_------_---_____________________-~--~~~~~~-~~~-~~---~---~~-~~~ 
I D PLANE 1 MAX ( 64 - 78 DEG. 1 75.18 DEG. I 

_--___-__--_--~_--~--~~-~--~~--~----~~~-~~--~~-~~- 
1 ROTATION 1 TIME 1 57 - 64 MS 1 61.20 MS I 
__--__--_---_--------------------------------------------------------- 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM ( 98.96 NM I 
1 OCCIPITAL -------------------------------------------------- 
1 CONDYLE I TIME I 47 - 58 MS { 49.60 MS I _--~---~-~~~-~~~--~~-~~---~~--~--~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
IROTATION ANGLE-TIME CURVE 1 I I 
JDECAY TIME TO ZERO 113 - 128 MS 1 120.32 MS I _---_---_-~~_--__--~~--~--~~-~~~-~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~ 
IPOSITIVE MOMENT-TIME CURVE I I I 
(DECAY TIME TO ZERO I 97 - 107 MS 1 102.32 MS 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 103101.0759;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 31-OCT-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C09NEl 572E SN206 NECK EXT CAL09 
--------------______-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I -------____---__________________________------------------------------ -------______-__________________________------------------------------ 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C 
----------------____-------------------------------------------- ------ 
I I I 
/RELATIVE HUMIDITY 10 - 70 % 36.0 % 
--------------______-------------------------------------------------- 
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 19.47 G I 
1 PENDULUM ---------_____---___------------------------------ 
I 1 20 MS 1 14.00 - 19.00 G 1 16.79 G I 

I DECELERAT1oN 
--------___--_-_____------------------------- ----- 
1 30 MS 1 11.00 - 16.00 G 1 15.56 G I --------------______-------------------------------------------------- 

I I I I 
IMAX PENDULUM G I 22 G MAX 19.65 G 
__------____________--------------------------------------------- ----- 
I I I I 
[MAX PENDULUM G ABOVE 30 MS 1 22 GMAX 15.49 G 
--------------______----------------------- --------------------------- 
IDECELERATION-TIME CURVE 1 I I 
IDECAY TIME TO 5 G 38 - 46 MS 41.28 MS 
-----------------------------------------------------===-------=------ ___------__-----_-__~~~~~~~~~------~~------~~~~~~~~~~ 
1 DPLANE 1 MAX 1 81 - 106 DEG. 1 98.10 DEG. I 
I ___--__-______---___------------------------------ 
) ROTATION 1 TIME 1 72 - 82 MS 1 79.52 MS I __--------________-_------------------ -------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -69.89 NM I 
1 OCCIPITAL _____-________-_-___------------------------------ 
1 CONDYLE 1 TIME 1 65 - 79 MS I 73.36 MS I 
_---------------____--------------------------------------------- ----- 
IROTATION ANGLE-TIME CURVE i I I 
/DECAY TIME TO ZERO 147 - 174 MS 1 159.52 MS 
__-----_____________-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I 
IDECAY TIME TO ZERO 120 - 148 MS f 147.04 MS 
--------------___--_----------------------- _______-------___---------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 103101.0742;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 31-OCT-01 

TRC INC. TEST NO: 206C09THl 572E SN206 H.S.THORAX CAL09 

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

/ 
I I I 
1 HIGH SPEED TEST i 

--------------- 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 
IRELATIVE HUMIDITY 10 - 70% 1 38.0 % I 
_-----------______-_-------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S 1 6.59 M/S 
_-----------______-_-------------------------------------------------- 
I 
IMAXIMUM DEFLECTION 

I I 
1 63.5 - 72.6 MM 1 65.5 MM 

------------___------------------------------------------------------- 
I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5776. N I 
___-___-----________-------------------------------------------------- 
I I I I 
IINTERNAL HYSTERESIS I 69% - 85% I 71.2% I __--_-------_____--_-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 103101.0923;1 
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Trans ortation Research Center Inc 
Hybrid III H? up Range ot Motion 

Serial Number 206R Date 10/30/2001 
Test Number 206CO9 Time 08 49 
Comments 

TEST PARAMETER SPECIFICATION 
Temperature 18 9 - 25 6 
Humld~ty 10 - 70 
Momwt at 30 deg <= 94 9 
Anale at 203 Nm 40 0 - 50 0 

TEST RESULTS 
21 1 "C Pass 

37 % Pass 
94 7 Nm Pass 
42 0 des Pass 

A&age Velocity 50-100 7 5 deglsec Pass 

Peak Moment 210 4 Nm at 42 3 deg 
Moment About H-Point Peak AnsJe 42 3 des at 210 4 Nm 

24 

18 

?im 

1, 3 

6 

’ i’ 
! . / 

13 degrees '" 

Angular Velocity Max 8 1 deglsec Mln 7 0 deglsec 

:2 00 

0 02 

-15 0 15 degrees 30 45 I 50 



\im 

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

Send1 Number 206L 
Test Number 206CO9 
Comments 

Date 10/30/2001 
Time 08 54 

TEST PARXvl ETER SPECIFICATION TEST RESULTS 
Tsvperztut-e 18 9 - 25 6 21 1 “C Pass 
Humlalti 10 - 70 37 % Pass 
Morlent ?t 2; deg <= 94 9 77 3 Nm Pass 
Angle at 2C3 Nm 40 0 - 50 0 43 4 deg Pass 
?VPTZ”fZ 'e?ocity 5 0 - 10 0 7 5 deq/sec Pass 

15 15 degrees degrees 3o 3o 45 45 60 60 

Angular Angular Yeloclt) Yeloclt) f f 
12 05 12 05 

Vax Vax 8 8 1 1 deg/sec deg/sec Min Min 7 7 0 0 deg/sec deg/sec 

li UJ li UJ 

_I- _I- 
- - 

L L 0 0 -3 -3 degrees degrees 30 30 45 45 60 60 

Feak Yomeni: 210 8 Nm at 43 6 deg 
Moment About H-Point Peak Angle 43 6 deg at 210 8 Nm 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 30-OCT-10 

TRC INC. TEST NO: 206C09LKl 5723 SN206 LEFT KNEE CAL 09 

---------------------------------------------------------------------- 
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 
IRELATIVE HUHIDITY I 10 - 70 x I 

I 
38.0 % 

---------------------------------------------------------------------- 
I I I I 
IPROBE VELOCITY 1 2.07 - 2.13 N/S 1 2.10 N/S I 
---------------------------------------------------------------- ------ 
I 

I 
I I 

[PEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5361.4 N 
15.0 KG PENDULUH I I 1 ---------------------------------------------------------------------- 

TEST MEETS SPEC 

RUN NUMBER: 103001.1141;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 30-OCT-01 

TRC INC. TEST NO: 206CO9RK2 5723 SN206 RIGHT KNEE CAL 09 

---------------------------------------------------------------------- 
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 I 10 -70% I 39.0 % 
____________---_____-------------------------------------------------- 
I I I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S I 2.11 M/S I 

I I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5085.6 N 
15.0 KG PENDULUM I I ---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 103001.1259;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 30-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 206CO9LSl 572E SN206 LEFT SLIDER CAL 09 

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

I I I 
TEST PARABETER I SPECIFICATION 1 TEST RESULTS 1 

==================r=o=======P============================================= 
I I I 
JTEBPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 39.0 x I -------------_--__---------------------------------------------------- 
I I I 
(PENDULUM VELOCITY 1 2.70-2.80 If/S 1 2.73 H/S I 
-----------------_---------------------------------------------------- 
I I I I 
IFORCE AT 10.0 MH DISPLACEBENT 1259 - 1721 N 11289. N 
---------------------------------------------------------------------- 
I I I 
IFORCE AT 18.0 HM DISPLACEHENTl 2268 - 3096 N 12392. N ! 
----_-------__---_---------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUBBER: 103101.0806;2 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 30-OCT-01 

RIGHT KNEE 
TRC INC. TEST NO: 206C09RS2 572E SN206 RIGHT SLIDER CAL 09 

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

TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
=======================r=-==E============================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C ( 21.1 DEG. C 
------------------_--------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 39.0 % 
---_--------------__-------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 H/S 1 2.75 M/S 
---------------------------------------------------------------------- 

I I I I 
IFORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N 11461. N 
---------------------------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12731. N 
---------------------------------------------------------------------- 

RUN NUMBER: 103001.1353;1 
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Post-Test Dummy Confiwratlon and Performance Venficatlon Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 31-OCT-01 
TRC INC. TEST NO: 202ClOEDl 572E SN202 EXT.DIMENSION CAL10 
_---___--------------------------------------------------------------- 
I TEST PARAMETER (DIMEN.)I SPECIFICATION 1 TEST RESULTS\ 
====================================================================== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)1 429 - 434 MM 1 432. MM 1 
_---___-I---____------------------------------------------------------ 
/LOCATION FOR WAIST CIRCUMFERENCE (BB)~ 226 - 231 MM 1 229. MM 1 
__--_____---____---_-------------------------------------------------- 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 983. MM 1 
__--__-----~___-~~~~_______________^____~--~------~~--~~~~------~~---~ 
IWAIST CIRCUMFERENCE (Z) 1 836 - 866 MM 1 851. MM 1 
_________---_____--_-------------------------------------------------- 
ICHEST DEPTH (0) 1 213 - 229 MM 1 226. MM 1 
------------_--------------------------------------------------------- 
IH-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM 1 
----_----------------------------------------------------------------- 
IH-POINT FROM SEATBACK (D) / 135 - 140 MM 1 135. MM 1 
___-_____--_______---------------------------------------------------- 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM 1 43. MM 1 
----_--------------_-------------------------------------------------- 
ITOTAL SITTING HEIGHT (A) ( 879 - 889 MM I 886. MM 1 
_--~_---~~~~--~~~~-_~~~~-~~~~~~~~~~~~~~-~~~~~-~~~~~~~-~~~~~-~~~~~-~~~~ 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 145. MM j 
___-_-_-----_-----__-------------------------------------------------- 
IBUTTOCK KNEE LENGTH (K) 1 579 - 605 MM I 599. MM 1 
-------------------_-------------------------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) / 452 - 478 MM 1 472. MM 1 
--~~----~~~~_____--_~~~~~~~~~~~~~~~~~~~~--~~---~~~~~~~~~~~~~~~~~~~~~~~ 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM 1 447. MM 1 
--_---------______-_-------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 493. 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) 1 84 - 94 MM 1 91. MM 1 
------------____------------------------------------------------------ 
/SHOULDER BREADTH (V) 1 422 - 437 MM 1 434. MM 1 
------------__-----_-------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 516. MM 1 
---------------------------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 203. MM ( 
------------___------------------------------------------------------- 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM / 335. MM I 
---- _----------_________---------------------------------------------- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 300. MM 1 
---_ ___-----__-_________---------------------------------------------- 
572E SN202 EXT.DIMENSION CAL10 

RUN NUMBER: 103101.1333 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 30-OCT-01 

TRC INC. TEST NO: 202ClOHDl 572E SN202 HEAD DROP CAL 01 

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

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
---------------------------------------------------------------------- ---------------------------------------------------------------------- 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C I 21.1 DEG. C I 
----_--------_---_---------------------------------------------------- 
I 

I 
I I 

IRELATIVE HUMIDITY 10 - 70% I 38.0 X 
--------------------____________c_______------------------------------ 
I I I 
IPEAK RESULTANT ACCELERATIONI 225 - 275 G 1 234.73 G 1 
_____-____-___--__---------------------------------------------------- 
I I I I 
IPEAK LATERAL ACCELERATION 1 15 G HAX I -3.97 G 
-____--__--___--__---------------------------------------------------- 
I 
(IS ACCELERATION CURVE I I 

I 

IUNIM~DAL? YES I YES / 
--___--------_-------------------------------------------------------- 

TEST HEETS SPECIFICATIONS 

TECHNICIAN RUN NUHBER: 103001.1510;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 30-OCT-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202ClONFl 572E SN202 NECK FLEXION CAL10 
_--~_-~~~~~~-----~~_-~~~~~~--~~~~~~~~~~~~~~~~~~~~~----~~~~~~--~~~---~~ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
--------~~~-----_~~---~~~~---~~~~~-------~---~~~~~-----~-----~~~----~~ _---___-----------~-----~~----~~~~-~~~---~-------------~--~---------~~ 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C / 

I I I I 
IRELATIVE HUMIDITY 10 - 70% I 39.0 % 
_---_-------_------_-------------------------------------------------- 
I I I I 
/IMPACT VELOCITY 1 6.89 - 7.13 M/S 1 6.99 M/S 
-------------------_-------------------------------------------------- 
I 1 10 MS I 22.50 - 27.50 G 1 26.58 G I 
1 PENDULUM ___----___---------------------------------------- 
I 1 20 MS 1 17.60 - 22.60 G 1 22.54 G I 
1 DECELERATION __________---------------------------------------- 
I 1 30 MS 1 12.50 - 18.50 G 1 17.83 G I 
-----~-----~--~~~~-_~~----~~~--~~~~~~~~---~~~---~~-----~------~~~~~~~~ 
I I I I 
IMAX PENDULUM G 29 G MAX 27.11 G 
_---__------------__-------------------------------------------------- 
I I 
IMAX PENDULUM G ABOVE 30 MS I 29 G MAX I 17.76 G i 
___-____---___----__-------------------------------------------------- 
IDECELERATION-TIME CURVE I I 
IDECAY TIME TO 5 G I 34 - 42 MS 1 36.56 MS I 
====================================================================== 
/ D PLANE 1 MAX 1 64 - 78 DEG. 1 72.30 DEG. I __________----_----------------------------------- 
1 ROTATION I TIME 1 57 - 64 MS 1 59.44 MS I __--___-----------__-------------------------------------------------- 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM 1 103.85 NM I 
1 OCCIPITAL ____---_------------------------------------------ 
1 CONDYLE ( TIME 1 47 - 58 MS I 49.20 MS I 
__--___-----------__-------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 113 - 128 MS 1 116.48 MS 
_--~_----~~~-~-~~~~_~~~~~-~~~~~~~~-~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~ 
IPOSITIVE MOMENT-TIME CURVE I I I 
IDECAY TIME TO ZERO I 97 - 107 ns I 99.28 MS 
_______-----_____-__-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 103001.1338;1 



\ 

I 

( 

I 

I 

> 

w 
W 

w 
-a- 

W 
c-4 

W 

z 

W W W 
it2 

W W WI 
W 

r2 F: 
co 00 

-a- d I 

(r-01 X 31 NOIlWkl31333W 







w 
cc 

w 
-I- 

w 
CY 

w 

w 
c-4 

, 
w w w W W 
N 07 CD M z FE 
d I I 

(01 313NW 



W 
t-7 
M 

( ~01 X Nl 33klOd 



1 
w 
w 
r-l 

w 
cm 

w 
co 
.-i 

w 
-I- 

: 

W 

( 101 X N1 33HOj 



m 
m a 

ha 
-cn 

s= 
-E 

a 
W 
s 

mL.4 
WI- 

m 
W 

m 
d 

m 





TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 30-OCT-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202ClONEl 572E SN202 NECK EXT CAL10 
---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
---------------------------------------------------------------------- ---------------------------------------------------------------------- 
I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.1 DEG. C 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 10 - 70 x 39.0 % 
---------------------------------------------------------------------- 
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 18.89 G I 
1 PENDULUM -------------------------------------------------- 
I 1 20 MS 1 14.00 - 19.00 G 1 17.43 G I 

I DECELERAT1oN 
__________-_-------------------------------- ------ 
1 30 MS 1 11.00 - 16.00 G 1 13.68 G I ---------------------------------------------------------------------- 

I I I I 
/MAX PENDULUM G 22 G MAX 19.13 G I ---------------------------------------------------------------------- 
I I I I 
IMAX PENDULUM G ABOVE 30 MS 1 22 G MAX 13.80 G 
---------------------------------------------------------------------- 
IDECELERATION-TIME CURVE 1 I 
IDECAY TIME TO 5 G 38 - 46 MS 42.00 MS 
-------------------~-~---~-~~~~~~------------~---~~~~~~~~~~~~~~~~~ ------------------------------------------------------------------==== 

1 MAX 1 81 - 106 DEG. 1 97.78 DEG. I __________________-------------------------------- 
( ROTATION 1 TIME 1 72 - 82 MS I 77.68 MS I _--------------------------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -68.36 NM I _________________-__------------------------------ 

1 TIME 1 65 - 79 MS 1 73.36 MS I --_------------------------------------------------------------------- 
IROTATION ANGLE-TIME CURVE ) I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 158.08 MS 
___________-___-____-------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIHE TO ZERO 120 - 148 MS 1 142.64 MS 
_____----------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 103001.1339;l 
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TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

THORAX IMPACT TEST 

HYBRID III 50th 31-OCT-01 

TEST NO: 202ClOTH2 5723 SN202 H.S.THORAX CAL10 

_------~I~~~----~~~--~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~---~~~~~-~~~~ 

I 
I I 

I 

1 HIGH SPEED TEST 1 
__--___-------- 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
__-_____---____----_------~----~~~-~~-----------~------~-------------- __________-_--__---_-------------------------------------------------- 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C I 
---------------------------------------------------------------------- 
I I 
IRELATIVE HUMIDITY I 10 - 70 % I 38.0 % I __________________-_-------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S 1 6.59 M/S 
_--~_----~~~__--~~~-~~~~~~~-~~~~~~~---~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 65.9 MM I _--__----~~~-----~~_--~~~~~~~~~~~~~----~~~-~~~~~~~~~~~~~~-~~~~~~~~~~~~ 
I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5796. N I 
__--_------____---~_-----~~--~-~~~------~~---~~~~~--~~~~~~~~~~~~~~~~~~ 
I 

I 
I I 

IINTERNAL HYSTERESIS 69% - 85% 71.9% I 
__________-______--_-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 103101.1309;1 
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Trans ortation Research Center Inc 
Hybrid III P I lp Range of Motion 

Serial Number 202R 
Test Number 202ClO 
Comments 

Date 10/30/2001 
Time 08 33 

TEST PARAMETER 
Temperature 
humldlty 
Momerr. at 30 deg 
Angle at 203 Nm 
Average Velorlty 

Moment About H-Point 

SPECIFICATION TEST RESULTS 
18 9 - 25 6 21 1 "C Pass 

10 - 70 37 % Pass 
<= 94 9 93 8 Nm Pass 

40 0 - 50 0 40 3 deg Pass 
50 -100 7 4 degisec Pass 

Peak Moment 210 2 Nm at 40 6 deg 
Peak hale 40 6 dea at 210 2 Nm 

24c 

180 

Nm 

12ci 

60 

is degrees '" 43 

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

12 00 

9 00 
deglsec 

6 00 

15 degrees 30 60 



Nm 

Trans ortation Research Center Inc 
Hybrid III JP up Range ot Motion 

Serial humber 202L 
Test Number 202ClO 

Date 10/30/2001 
Time 08 29 

Comments 

TEST P 4R 4METER 
Temperature 
Humid-tj 
Moment at 32 ceg 
Pngle at 2133 Nrr; 
AbE/ age Jeioc1ty 

Moment About H-Point 

I 

SPECIFICATION TEST RESULTS 
18 9 - 25 6 21 1 "C Pass 

10 - 70 37 % Pass 
<= 94 9 80 9 Nm Pass 

4C 3 - 50 0 40 1 deg Pass 
50-100 7 5 deg/sec Pass 

Peak Moment 21G 4 Nm at 40 3 deg 
Peak Pnsle 40 3 deg at 209 1 Nm 

233 

1% 

120 

60 

0 

,k----- 
/ 

/ 

/ 

- 15 15 degrees 30 60 

pax 8 2 deglsec Min 7 0 degjsec 

3 00 

c OG 

15 0 15 degrees 
3o 45 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 30-OCT-01 

TRC INC. TEST NO: 202ClOLKl 5723 SN202 LEFT KNEE CAL 10 

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

I I 
I 

IRELATIVE HUHIDITY 10 - 70 % 37.0 % 
-------------------_-------------------------------------------------- 
I 
IPROBE VELOCITY I 

I 
2.07 - 2.13 M/S 1 2.12 M/S I 

---------------------------------------------------------------------- 
I I 
IPEAK KNEE IHPACT FORCE 4715 - 5782 N 1 4940.9 N 
15.0 KG PENDULUH I _____------_____________________________------------------------------ 

TEST HEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 103001.1336;1 
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TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 30-OCT-01 

TEST NO: 202ClORKl 572E SN202 RIGHT KNEE CAL 10 

---------------------------------------------------------------------- 
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 I I 
IRELATIVE HUMIDITY 10 - 70% 1 37.0 % 
_--~~________-------~~~~~~~~~~~~~~~~~~~----------~~~~~~~~~~------~-~~~ 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.12 M/S 
___--________--------------------------------------------------------- 
I I 
[PEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5493.8 N 
(5.0 KG PENDULUM I _____________--------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 103001.1337;2 
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LEFT KNEE 

TRANSPORTATION RESEARCH CENTER 

KNEE SLIDER TEST 

HYBRID III 50th 

INC. 

31-OCT-01 

TRC INC. TEST NO: 202ClOLSl 572E SN202 LEFT SLIDER CAL 10 

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

I 
I I 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 1 10 - 70 x 1 39.0 % I 
---------------------------------------------------------------------- 
I I I 
lPENDULUM VELOCITY 1 2.70-2.80 M/S 2.76 M/S I 
---------------------------------------------------------------------- 
I I I I 
IFORCE AT 10.0 MM DISPLACEMENTI 1259 - 1721 N 11445. N 
---------------------------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12752. N 
-----------------___-------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 110101.0743;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 30-OCT-01 

RIGHT KNEE 
TRC INC. TEST NO: 202ClORSl 572E SN202 RIGHT SLIDER CAL 10 

---------------------------------------------------------------------- 
I I I 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 1 10 - 70 x 1 40.0 % I 
---------------------------------------------------------------------- 
I I I I 
IPENDULUH VELOCITY 1 2.70-2.80 M/S 1 2.72 H/S 
---------------------------------------------------------------------- 
I I I I 
IFORCE AT 10.0 HH DISPLACEMENTI 1259 - 1721 N 11299. N 
---------------------------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12627. N 

TECHNICIAN RUN NUMBER: 103101.0813;1 
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Appendix D 

Test Equlprnent and Instrumentation Cahbratlon Information 

D-l 



Report Srgn Conventron 
SAE 5211 MAR95’ 

Accelerometers* +X Forward 

+Y. Rrghtward 

+Z: Downward 

Potentrometers* +Che\t longrtudmal deflectton Outward 

+Chest lateral deflection. Leftward 

+Seat belt drsplacement- Outwad 

+Seat belt extension’ Elongdtlon 

+Knee slider displacement Distance between femur and trbra 

increased (m relatron to a seated 

dummy) 
Rotation potentiometers* 

+About the X-axes Left foot-eversion 

Right foot-mversron 

+About the Y-dxr\* Left/right foot-dorsrflexron 

+About the Z-axis: Left foot-internal 

Right foot-external 

Load cell\* +Femur force. Tension 

+Seat belt force* Tension 

+Bdrrrer force Tension 

Neck lodd cell$* +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 rotatmg toward left shoulder 

Trbrd load cells* +X force* Ankle forward, knee rearward 

+Y force: Ankle nghtward, knee leftward 

+Z force. Tension 

+X moment: Bottom of trbra moving leftward 

+Y moment* Bottom of tibia moving rearward 

’ The chest deflection and knee slider displacement presented m the dummy certrficatron m 
Appendix C are opposite of 5211 polarrty 

011029-2 



Freouencv Response Classes 
SAE 5211 MAR95 

Typical Test Measurements 
Vehrcle Structural Acceleratrons for use in’ 

Total vehicle comparison 
Collision simulation input 
Component analysis 
Integration for velocity or dtspldcement 

Barner Face Forces 
Belt Restraint System Loads 
Anthropomorphic Test Device 

Head accelerations (linear and angular) 
Neck 

Forces 
Moments 

Thorax 
Spine accelerations 
Rib acceleration\ 
S temum accelerations 
Deflectlons 

Lumbar 
Forces 
Moments 

Pelvrs 
Accelerations 
Forces 
Moments 

Femur/Knee/Tibia/Ankle 
Forces 
Moments 
Displacements 

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 

011029-2 



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-acqulsltlon processmg to 

conform to 5211 MAR95 
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