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Section 1 .O 

Purpose and Test Procedure 
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Purpose 

This 40 km/h frontal barrier impact test was conducted for the Volpe National 

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

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

frontal rigid barrier crash tests conducted at various impact speeds using model year 2001 

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

thts test, the subject vehicle was a 2001 Ford Escape, 
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Test Procedure 

This test was conducted in accordance with Volpe’s instructions for a full frontal car to 

rigid barrter test. Data was obtained relative to FMVSS 208, “Occupant Crash Protection” 

performance 

The tat vehicle, a 200 I Ford Escape, was instrumented with ten (10) accelerometers to 

measure longitudinal axis accelerations and three (3) accelerometers to measure vertical axis 

accelerations. The driver’s and passenger’s primary airbag signals were momtored with 

inductive pickups. The vehicle impacted a rigid fiat frontal barrier. The vehicle’s specified 

impact velocity range was 39.3 to 40.9 km/h. 

The test vehicle contained two (2) Part 572E adult male Hybrid III anthropomorphic test 

devices (dummies). The dummies were positroned in the front outboard designated seating 

positions according to NHTSA Laboratory Test Procedure TP-208-10. The driver dummy and 

the passenger dummy were both unbelted and were restrained with front single-stage airbags. 

Both dummies were instrumented with an array of twelve (12) accelerometers in the head, 

and three (3) accelerometers in the chest, oriented to measure longitudinal, lateral, and vertical 

accelerations. The dummies were also instrumented with upper and lower neck moment and 

force load cells, left and right 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 driver dummy was 

equipped with THOR-LX legs, which Included longitudinal and lateral nbra accelerometers, 

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

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

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

at the heel and toe. 

The 135 data channels were digitally sampled and recorded at 

and processed per SAE 5211 March 1995. 

1-3 
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The crash event was recorded by one (1) real-time panning matron picture canter-a and 

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

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

The rigrd barrier crash test summary data are presented in Section 2.0. The F’MVSS 208 

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

are presented in Section 4.0. Appendix A contains the still photographic print\. Appendix B 

contains the dummy and vehicle data plots. Appendix C contains the dummy verification data. 

Appendix D contains miscellaneous test informanon. 
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Section 2.0 

Full Frontal Barrier Test Summ~ 
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Test Results Summary 

Thrs full frontal rigid barrier crash test was conducted by TRC Inc. on October 22,200l 

The test vehicle, a 2001 Ford Escape MPV, was equipped with a 3-liter transverse engine, 

automatic transmission, power steering, power brakes and driver and passenger front single- 

stage airbag\. The vehicle’s test weight was 1796.6 kg. The vehicle’s impact speed was 40.0 

km/h. The vehicle sustained 336 mm of static crush during the impact. 

The driver’s 36 m&second Head Injury Criteria (HIC) was 306. The driver’s 15 

millisecond HIC was 2 15. The driver’s chest maximum resultant acceleration with three (3) 

milliseconds minimum durauon was 40.9 g. The dnver’s maximum chest deflection was 

45 mm. The driver’s left and right femur maximum axial compressive forces were 4291 N and 

5204 N, respectively. The driver dummy’s neck injury calculations were as follows: NTF, 0.08; 

NTE, 0.50; NCF, 0.30; NCE, 0.62. 

The right front passenger’s 36 millisecond HIC was 200. The passenger’s 15 milhsecond 

I-K was 185. The passenger’s chest maximum resultant acceleration with three (3) 

milliseconds mimmum duration was 36.1 g. The passenger’s maximum chest deflection was 

14 mm. The passenger’s left and right femur maximum axral compressive forces were 5371 N 

and 3850 N, respectively. The right front passengers neck injury calculations were as follows: 

NTF, 0.11; NTE, 0.13; NCF, 0.55; NCE, 0.03. 



Data Acquisition Exnlanations 

Data spikes occurred concurrently on several of the dnva dummy’s load cell channels at 

approximately 17 and 47 milliseconds. The channels affected notmeably were: 

NEKYFl , driver upper neck Y-axts force 

NEKZFl, drrver upper neck Z-axis force 

NEKZM 1, driver upper neck moment about the Z-axis 

The spikes in the driver’s upper neck Z-axis force will affect the calculated NIJ channels, 

although the spike does not occur at the time of the peak NlJs. 

The vehicle’s engine top X-axis acceleration data channel, ENGXGl, exceeded its full scale 

capacity at approximately 92 milliseconds and recorded questionable data after that. 

A data spike which occurs in many of the head acceleration data channels, both driver and 

passenger, appears to coincide with head contact with the windshield. 
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Test mode: 

Test date: 

Test trme: 

Ambient temperature: 

Vehicle year/make/ 
model/body style: 

Vehicle test weight: 

Impact angle! 

Impact velocity2: 

Maximum statrc crush: 

Average rebound: 

Number of data channels: 

Number of cameras: 

Dummies~ 

Type: 

Location: 

Restraint: 

Seat track position for test: 

Driver: 

Passenger: 

Seat back position for test: 

Driver: 

Passenger: 

Table 1 Crash Test Summarv 

Flat frontal barrier 

1 o/22/0 1 

1416 

21” c 

200 l/Ford/Escape/MPV 

1796,6 kg 

0” 

40.0 km/h 

336 mm 

528 mm 

135 

High-speed 

Driver #206 

Part 572E 

Left front 

Airbag 

Mid 

Mrd 

17.5” 

17.5” 

Head restraint posrtion for test: 

Driver: Fixed 

Passenger: Fixed 

Steering column position: Mid 

r With respect to tow track centerline. 
2 Speed trap measurement (+ .08 km/h accuracy) 
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14 Real-time 1 

Passenger #202 

Part 572E 

Right front 

Airbag 



Table 2 General Test and Vehicle Parameter Data 

Vehicle year/make/ 
model/body style: 

VlN: 

Model year: 

Body style: 

Color: 

Engine data: 
Cylinders: 
Displacement 
Cylinder placement: 
Engine placement: 

Transmission data: 

Final drive: 

Date vehicle received: 

Odometer reading: 

Dealer’s name 
and address: 

Accessories: 
Power steering 
Power brakes 
Power seats 
Power windows 
Tinted glass 
Radio 

Clock 

Other 

200 l/Ford/Escape/MPV 

lFMYUO41 Xl KL22 105 

2001 

5-door MPV 

Green 

6 
3.0 liters 
V 
Transverse 

speed, 4 -manual, Xautomatic, X overdrive 

-F’QW -Rm, - x4wD 

10/12/2001 

554 

White’s Ford 
1246 North Main Street 
Urbana, Olno 43078 

Yes Automatic transmission 
Yes Automatrc speed control 
No Tilting steering wheel 
Yes Telescoping steering wheel 
Yes Air conditioning 
Yes Anti-skid brake 

Yes Rear window defroster 

Rear wiper Power door locks 

Certification data from vehicle’s label: 
Vehicle manufactured by: Ford Motor Company 
Date of manufacture: 06/O 1 
VIN: 1FMYU041X1KC22105 
GVWR: 4528 lbs. (2053 kg) 
GAWR: Front: 2398 Ibs. (1087 kg) 

Rear: 23 19 lbs. (1051 kg) 
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No 
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Yes 

Yes 



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

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

Tire pressure wxth maximum capacity vehicle load: 
Front: 44 psi (300 kPa) 
Rear: 44 psi (300 kPa) 

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

Type of seats: 
Front Bucket 
Rear Split bench 

Maximum width: 1785 mm 

Wheelbase: 2619 mm 

Location of “Recommended Tire Pressure” label: 

The label was located on the driver’s door. 

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

Recommended trre size: P215/70R16 99T, P225/70R15 lOOS, P235/70R 

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

Vehicle Capacitv Data: 

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

Vehicle capacity weight: 899 lbs (408 kg) 

Rated cargo/luggage weight N/A kg 

Test vehicle attitude: 

16 104T 

Delivered attitude: LF 817mm; RF 822 mm; LR 854mm; RR 859mm 

Fully loaded attitude: LF 8 10 mm; RF 81Omm; LR 825 mm; RR 824 mm 

Pre-test attitude: LF 795 mm; RF 800 mm; LR 815mn-1; RR 817 mm 

Post-test attitude: LF 798 mm; RF 809 mm; LR 81Orm-n; RR 806 mm 
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Table 2 General Test and Vehicle Parameter Data Cont’d 

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

Right front 463.0 kg Right rear 316.5 kg 

Left front 478.5 kg Left rear 327.5 kg 

Total front weight 941.5 kg (59.4 % of total vehicle weight) 

Total rear weight 644.0 kg (40.6 % of total vehicle weight) 

Total delivered weight 1585.5 kg 

Calculation of test vehicle’s target test weight: 

Total Delivered Weight (UDW) = 1585.5 kg 

Rated Cargo/Luggage Weight (RCLW)r = 68 kg 

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

Target test weight = 1805.5 kg 

Weight of test vehicle with required dummies and 59.1 kg of cargo weight: 

Right front 493.0 kg Right rear 396.0 kg 

Left front 507.2 kg Left rear 400.4 kg 

Total front weight 1000.2 kg (55.7% of total vehicle weight) 

Total rear weight 796.4 kg (44.3% of total vehicle weight) 

Total test weight 1796.6 kg (0.5% under target test weight) 

Weight of ballast secured in vehicle: None 

Components removed to meet target test weight: Rear bumper fascia, talllights, rear wiper 
and rear door seal. 

Location of Vehrcle’s CG: 1161 mm rearward of front wheel centerhne 

’ 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. 
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Table 3 Post-Impact Data 

Test number: 011022 

Test date: 10/22/01 

Test time: 1416 

Test type: Flat frontal barrier 

Impact angle: 0” 

Ambient temperature 
at impact area: 21” c 

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

Barrier imzlact velocitv: 

Primary: 40.0 km/h 

Secondary: 40.0 km/h 

Distance from vehicle to barrier: 

Entering velocity trap: 356 mm 

Exiting velocity trap: 51 mm 

Vehicle rebound from flat rigid barrier: 

Distance from test vehicle to barrier impact point: 

Post-test: L 544mm; C 506 mm; R 535 mm 

Average rebound: 528 mm 
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Figure 1 Impact Velocity Measurement System 

The final vane clears the final emitter/receiver pair 5 1 millimeters before impact. 

The vanes have 305~rndlimeter spacing. 



Figure 2 Vehicle Accelerometer Placement 
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Section 3.0 

Summary of FMVSS 208 Data 
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Table 5 Dummy Iniurv Criteria Data 

Driver 

Passenger 

Maximum Acceleration’ 

Head 

X Y Z R X 

-61.9 g -10.2 g -33.2 g 62.8 g -38.7 g 

-65.2 g -27.5 g 35.4 g 78.0 g -33.6 g 

Maximum Femur Compressive Force 

Chest 

Y Z 

2.6 g 16.2 g 

-2.3 g 20.4 g 

Driver 

Passenger 

Left Femur Right Femur 

4291 N 5204 N 

5371 N 3850 N 

Head IIniury Criteria2 

36 nnllisecond 

HIC Time tr 

Driver 306 75.6 ms 

Passenger 200 68.6 ms 

15 millisecond 

HIC Time tr 

Driver 215 85.4 ms 

Passenger 185 85.8 Ins 

Chest Maximum Resultant Acceleration3 

Acceleration Time tr 

Driver 40.9 g 84.4 ms 

Passenger 36.1 g 86.2 ms 

Time t2 

111.6 ms 

104.2 ms 

Time t2 

100.4 ms 

100.8 ms 

Time t2 

87.4 ms 

89.2 ms 
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Table 5 Dummv Iniury Criteria Data, Cont’d. 

Maximum Chest Deflection 

Driver 45 mm 

Passenger 14mm 

Neck Injury Calculations (Niij2 

NTF NTE NCF NCE 

Dnver 0.08 0.50 0.03 0.62 

Passenger 0.11 0.13 0.55 0.03 

’ See Report Sign Convention in Appendix D. 
2 As defined in FMVSS No. 208. 
’ Defined as equal to or exceeding 0.003 sec. duration. 

3-3 



Table 6 Post-Impact Dummv/Vehicle Data 

Visible Dummy Contact Points: 

Head 

Chest 

Abdomen 

Left knee 

Right knee 

Door opening: 

Front 

Rear 

Seat movement: 

Left Front 

Right Front 

Left Rear 

Right Rear 

Glazing damage: 

Other notable impact effects: 

Driver 

Airbag, visor, wmdshleld 

Airbag 

Lower steering wheel rim 

Instrument panel 

Instrument panel 

Left 

Easy 

Easy 

Seat back failure 

None 

None 

None 

None 

Passenger 

Airbag, visor, windshreld 

Airbag 

None 

Instrument panel 

Instrument panel 

Right 

Easy 

Easy 

Seat shift 

None 

None 

None 

None 

Starburst cracking at head contact points. 

Steering column was found broken after test. 
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section 4.0 

Occupant, Camera, and Vehicle Information 
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Dummv Kinematic Summary 

Dnver Dummy 

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

the instrument panel. The dummy’s head contacted the airbag with the neck going into 

extension and the head contacting the windshield. The chest contacted the airbag and the 

abdomen contacted the lower steering wheel rim. As the dummy rebounded, the neck flexed 

the head forward and then returned upright with the head contacting the sun visor. The 

driver dummy rebounded into the seat back and came to rest seated upright in the seat. 

Right Front Passenger Dummy 

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

into the instrument panel. The dummy’s neck extended the head rearward as the dummy’s 

face and chest impacted the airbag and the head contacted the windshield. As the dummy 

torso rebounded into the seat back, the dummy’s head rotated forward and then upright. The 

head contacted the sun visor. The dummy came to rest seated in the passenger’s seat. 
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Figure 3 Dummv Measurement Locations for Front Seat Occupants 

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

Desimation Type of Measurement 
Driver 
(Serial # 206) 

Passenger 
(Senal # 202) 

WA 

SWA 
SCA 

SA 
HZ 
HH 

HR 
NR 
NA 
CD 
cs 
RA 
KDL 
KDR 
KDA 
PA 

TA 
KK 
ST’ 

SK1 

SH1 

SHY 
HS 
HD 
AD 

Windshield angle 
Steering wheel angle 
Steering column angle 

Seat back angle 
Head to roof 
Head to header 
Head to windshield 
Head to side header 
Nose to rim 
Nose to rim angle 
Chest to dash 
Steermg 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 
Striker to knee angle 
Striker to H-point 

Striker to H-point angle 
Stiker to H-point (Y dir.) 
Head to side window 
H-point to door 
Arm to door 

35.2” 
62.4” 
25.6” 

17.5” 
213 mm 
375 mm 
573 mm 
225 mm 
429 mm 

19.7” 
550 mm 
309 mm 
208 mm 
133 mm 
133 mm 
65.7” 

21.9’ 

51.9” 
330 mm 
554 mm 
-77.6” 
583 mm 

0.3O 
226 mm 

24.6” 
180 mm 
247 mm 
131 mm 
91 mm 

35.2” 
N/A 

N/A 
17.5O 

222 mm 
385 mm 
594 mm 
249 mm 
N/A 
N/A 

551 mm 
N/A 
N/A 

135 mm 
135 mm 
72,9” 
21.5” 

53.8” 
270 mm 
562 mm 
-82.0” 
575 mm 

-4.3” 
215 mm 

24.8” 
205 mm 
254 mm 
135 mm 
96 mm 

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

’ A negative angle indicates the measurement point was above the striker. 
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Descriptions of Dummv Measurements 

When a level is to be used, it is to ensure that the line containing the two points 
described is either parallel or perpendicular to the ground, If a measurement to be made is 
less than 10 inches ignore the directions to use a level and approximate a level measurement. 
Also, when a measurement is to be taken to or from the center of a bolt on the dummy, take 
the measurement from the center of the bolt hole if the bolt 1s recessed. 

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

* HH 

“Hw 

HZ 

* cs 

* CD 

RA 

NR 

*I KDL, 
KDR 

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

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

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

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

Chest to Dash, place a tape measure on the 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 point to the 
closest point on the dashboard either between the upper part of the steering 
wheel between the hub and the rim, or measure to the dashboard placing the 
tape measure above the rim, whichever is a shorter measurement. See 
diagram. 

Steermg Wheel Rim to Abdomen, taken from the bottommost point of the 
steering wheel rim horizontally rearward to the dummy. Use a level. 

Nose to Rim, taken from the tip of the dummy’s nose to the closest point on 
the top of the steering wheel rim. Also indicate the angle this lme makes with 
respect to the horizontal (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 swinging the tape 
measure in continually larger arcs until it contacts the dashboard+ Also 
reference the angle of this measurement with respect to the horizontal for the 
outboard knee (KDA). See diagram. 

* Measurement used in Data Tape Reference Guide 
’ Only outboard measurement is referenced in Data Tape Reference Guide 
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Descnntions of Dummy Measurements, Cont’d. 

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

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

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

HS 

* AD 

* HD 

* HR 

SHY 

KK 

Angles 

SA 

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

Arm to Door, taken from the outer surface of the elbow pivot bolt on a Hybrrd 
II dummy to the first point it hits on the door. In the case of a Hybrid ITI 
dummy, measure from the bolt on the outer biceps. When a SID is used make 
the measurement from the center of the bottom of the arm segment where it 
meets the dummy’s torso. 

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

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

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

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

Seat Back Angle, find this angle using the instructions provided by the 
manufacturer. If the manufacturer doesn’t provide clear instructions 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 inserting the pelvic angle gauge into the H- 
point gaugmg hole on the SID or the Hybnd III dummies and taking this 
angle with respect to the horizontal. Measure the angle of the line connecting 
the H-point hole and the outer knee pivot bolt hole on a Hybrid U dummy 
with respect to the horizontal, to find the femur angle. 

SWA Steering Wheel Angle, find this by placing a straight edge against the steering 
wheel rim along the longitudinal plane. Then measure the acute angle of the 
straight edge with respect to the horizontal. 

SCA Steering Column Angle, measured with respect to the horizontal by placing an 
inclinometer on the center of the undersrde of the steering column. 

NA Measure the angle made when taking the measurement NR with respect to the 
honzontal. 

KDA Knee to Dash Angle, the angle that the measurement KID is taken at with 
respect to the horizontal. Only get tis angle for the outboard knee. See 
diagram. 

WA Windshield Angle, place an inclinometer along the transverse center of the 
wmdshield extenor (measurement is made with respect to horizontal). 

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

\ To’A’Post 

Ctr Strg. 

Rear Datum Reference 

kEEn 
at center 

-ofrear 
bumper 

To bottom of 
,‘A’ post (nght / lefl 

- ‘14’15 -*To Rrewall (right I left side) 
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Table 8 Impacted Vehicle Measurements 

Test number: 013 022 

Vehicle year/make/model/body style: 200 l/Ford/Escape/MPV 

No Type of measurement Pre-Test Post-Test Differencr 
Xl Total Length of Vehicle at Centerline 4363 4052 311 

I 

X2 IRear Surface of Vehicle to Front of Engine Block 
I I I 

1 3613 1 N/A 1 N/A 
I I 

X3 IRear Surface of Vehicle to Firewall 1 3393 1 3382 1 11 
X4 Rear Surface of Veh. to Upper Leadmg Edge of Right Door 3000 2991 9 
X5 Rear Surface of Veh to Upper Leadmg Edge of Left Door 3000 3000 0 
X6 Rear Surface of Veh. to Lower Leading Edge of &ght Door 2952 2946 6 
X7 IRear Surface of Veh. to Lower Leading Edge of Left Door 1 2962 1 2961 1 
XX Rear Surfxe of Veh. to Upper Trabg Edge of fight Door 2004 1995 9 
X9 Rear Surface of Veh. to Upper Trrulmg Edge of Left Door 2003 2003 0 

Xl0 Rear Surface of Veh. to Lower Trruling Edge of &ght Door 2020 2021 -1 
I 

Xl 1 IRear Surface of Veh. to Lower Trailmg Edge of Left Door I 2024 I 2024 1 0 - - 
Xl2 Rear Surface of Veh. to Bottom of ” A ” Post on Right Side 2976 2976 0 
Xl3 Rear Surface of Veh. to Bottom of ” A ” Post on Left Side 2978 2982 -4 

I 1 t I 

Xl4 IRear Surface of Vehicle to Flrewall--&ght Side 1 3448 1 3410 1 38 
Xl5 Rear Surface of Vehxle to Flrewall --Left &de 

Xl8 Center of Steermg Column to Headhner 

Xl6 Red.r Surface of Vehicle to Steenng Wheel Center 

Xl9 Rear Surface of Vehicle to Right &de of Front Bumper 

Xl7 Center of Steermg Column to ” A ” Post 

3436 

485 

3429 

615 -130 

7 
2591 

4248 4030 

2606 

218 

-15 
295 400 -10s 

X20 Rear Surface of Vehicle to Left Side of Front Bumper 4236 4048 188 
X21 Length of Engine Block 380 380 0 

I - I I I 

RD IRear Surface of Vehicle to Right Szde of Dash Panel 1 2876 1 2881 1 -5 
CD IRear Surface of Vehicle to Center of Dash Panel 1 2846 1 2851 1 -5 

All distance measurements are in millimeters. 
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Figure 5 Vehicle Crush 

Notes: 

+ 
t -f-- l I - 

1 \ 

I 

I 

-+v- 
L is pre-test length of contact surface. 
Cl through C6 are spaced equally apart. 
CL is vehicle centerline. 

Vehicle: 2001 Ford Escape 

I / 

I! 

Location Pre-test Post-test Difference 
L 1525 mm 

1 4236 mm 1 4048 mm I 188rrlnl I 
c2 4360 mm 4024 mm 336 rum 
c3 4360 mm 4042 mm 318 rntn 
c4 4362 mm 4063 mm 299 mm 
C5 4371 mm 4049 mm 322 mm 

1 4248 mm 1 4030 mm I 218nlm I 
1 CL 1 4363 mm I 4052 mm 311 mm I 
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Table 9 Test Vehicle Frontal Profile Dati 

Pre-Test Profile 
Vehicle Left Vehicle Right 

Point 1 1 Pomt 2 1 Pomt 3 Point 4 1 Pomt 5 1 Pomt 6 
IBottom of X 1 4213 -302 mm1 4319 &I 4326 mm 1 4315 rnml 4197 mm 

Front 
Bumuer 

L Y 1 73XmI 453mt-111 157mml 153mrn/ 452mm( 742mm( 
z 405 mm 402 mm 410 mm 408 mm 404rIlm 410 mm 
X 4211 mm 4351 mm 4357 mm 4360 mm 4331 mm 4216 mm 
Y 762 mm 449mm 150 mm 155 mm 4513 mm 763 mm 
Z 709 mm 720 mm 705 mm 703 mm 720 mm 710 mm 

Vehicle Left Vehicle Right 
Pomt 1 Pomt 2 Pomt 3 Point 4 Point 5 Pomt 6 

Bottom of X 4066mm 4086mm 4084mm 4107mm 4030mm 4070m 
Front Y 732 mm 456 mm 157 mm 153 mm 455 mm 735 mm 

1 Front rFr---G 

Center of I-- Gnlle 

Front of L- Hood 

.mml 

526mmj 534mmI 531mmI 521mmI 547mm( 
4036mm 4051mm 4056mm 4072mm 4015mm 

451 mm 150 mm 155 mm 440 mm 764 mm 
x21 mm 818 mm X24 mm 841 mm 837 mm 

4026mm 4021mm 4025mm 4017mm 4016mm 
461 mm 100 mm 152 mm 452 mm 733 mm 
911 mm 912 mm 916 mm 924 mm 910 mm 

=I 150 

I - - -I-“-~ _ - - _^___ 
mm 4018 mm 4004 mm 3976 mm 
mm 151 mm 445 mm 710 mm 

mm1 1011 mm1 990 mm1 994mmI 1021 mm1 1176 mm( 

Note X-axis measurements referenced forward of the rear bumper centerline Y-axis measurements are left and 
nght of the original vehicle centerline. Y-axis measurements (6 pomts) &vide tbe width of the car Z-axis 
(height) measurements are from the ground 
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Figure 6 Toeboard Measurements 

DRIVERS SIDE PASSENGERS SIDE 

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

Pre-Test 
X Y Z 

Driver Left Knee 2775 mm 530 mm 808 mm 
Driver Right Knee 2774 mm 204 mm 824 m.m 
Passenger Left Knee 2764 mm 237 mm 875 mm 
Passenger Right Knee 2768 mm 564 nun 825 mm 

Post-Test 
X Y Z 

Driver Left Knee 2816 mm 505 mm 920 mm 
Driver Right Knee 2816 mm 200 mm 889 mm 
Passenger Left Knee 2996 mm 225 nun 934 mm 
Passenger Right Knee 2996 mm 545 mm 915 mm 

Difference 
X Y Z 

Driver Left Knee -41 mm 25 mm -112 mm 
Driver Right Knee -42 mm 4 mm -65 mm 
Passenger Left Knee -232 nun 12 mm -59 mm 
Passenger Right Knee -228 mm 19 nun -90 mm 

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

Usable fuel system capacity: 6 1 liters (from owner’s manual) 

Test volume range: 56.1 - 57.3 hters (92-94% of usable) 

Actual test volume: 56-4 liters (92.5% of usable) 

Test fluid type: S toddard 

Specific gravity: 0.764 

Kinematic viscosity: 0.99 centistoke 

Test fluid color: Purple 

Type of fuel pump: Electric 

Did electrrc fuel pump 
operate with ignition 
switch “on” and the 
engine not operating. Yes 

Detarls of fuel system: The tank is located in front of the rear suspension. The fuel 

filler neck runs out of the left rear of the tank with the fuel 

filler cap on the end of the neck opening above the wheel well. 

The fuel lines route along the inside of the left frame rail. 
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Figure 7 Camera Posltlons 

4 

Concrete Pad 

i!i 4----- Keal-1 me Pmmlng 
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Figure 7 Camera Posltlons, Cont’d 

12 13 h 
II 
L! 

-----11-1_------------------------------------------------- 
I 

/ I I I 14 I 15 I 
I”---- ---_- s --------_-____-_lll s ____------------------- 
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Description Of Tin&p, Marks On TRC Inc. High-Speed Film 

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

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

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

1. Every frame ~111 have one LED appear in it This indicates a pnillisacond pulse. 

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

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

I F;EF 

I*----- 
REF 

1 838 mm 1 
H 837 mm 
I 360 mm 

M 584 mm 
N 367 mm 

R 470 mm 
S 1306 mm 
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Additional targeting 
Inch tape along the top 
and sides of the vehicle 
has targets placed at 
300 mm mtervals 
except the first side 
target 1s placed 600 mm 
from front of front 
bumper. 
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Data Plots 
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Appendix C 

Dummy Configuration and Performance Verification Data 
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Pre-Test Dummy Configuration and Performance Verification Data 

Driver Dummy S/N: 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 18-OCT-01 
TRC INC. TEST NO: 206C07EDl 5723 SN206 EXT.DIMENSION CAL07 
1--_1-_--1-_--_-----11______1_1_________------------------------------ 
I TEST PARAMETER (DIMEN.)( SPECIFICATION 1 TEST RESULTS/ 
=-=E==I=E===J===I=======r==l======E==I========~==============~================== 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)) 429 - 434 MM 1 432. MM 1 
--------l---l-----f-------~------------------------------------------- 
jLOCATION FOR WAIST CIRCUMFERENCE (BB)( 226 - 231 MM j 229. MM 1 

-1--1-_-------------_1___1_____1_1__1_11------------------------------ 

ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM 1 973. MM 1 
----1--1------_-----_--------------------------------------------------- 
/WAIST CIRCUMFERENCE (2) ] 836 - 866 MM 1 853. MM 1 
-_L-------------__--__l______ll____f_l_l------~-------------~--------- 
(CHEST DEPTH (0) I 213 - 229 MM [ 224. MM 1 
--------11-----__1-___I_________________------------------------------ 
II-I-POINT HEIGHT (C) ( 84 - 89 MM 1 86. MM 1 
-1-_--_----_--1----____II_______________---------------~-------------- 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM I 137. MM 1 
----------------_fl__l______________l___------------------------------ 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM 1 43. MM 1 

-1----C-------_-_11-f-------------------------------------------------~- 

ITOTAL SITTING HEIGHT (A) I 879 - 889 MM I 886. MM 1 
I--------l--l-_l_fl__--------------1-1----------------------------~- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 145. MM I 
------_----_--------_I_f________l______l------------~----------- ------ 
(BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM I 597. MM I 
-1--------------__-----------~------------------------------*--------- 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM I 470. MM 1 
--l----f----f--l__-----------f------------------------------------------- 
IPOPLITEAL HEIGHT (L) I 429 - 455 MM ) 439. MM I 
-1-_1-1---_1--------_--f----l-------l-l------------------------------- 
IKNEE PIVOT HEIGHT (M) I 485 - 500 MM I 490. MM I 

----------------__-___l___l_________l__r------------------------------ 

IFOOT LENGTH (P) 1 252 - 267 MM 1 254. MM 1 
----fl-l----f---l---_----l------------------------------------------------ 

IFOOT BREADTH (W) 1 91 - 107 MM 1 102. MM 1 
---_-f_--l--l----l--_1-----------1---------------------------------------- 

ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM [ 91. MM 1 
----------------__--_I____l_________fl__-------~---------~------------ 

ISHOULDER BREADTH (V) 1 422 - 437 MM ( 434. MM i 
-_---l--lf----_-__l_-------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM 1 516. MM 1 
---1-----------_----____l_____f_______fl------------------------------ 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 206. MM 1 
---l----l--*-fll"--__-------L1----------------"--------------------------- 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 343. MM I 
---I--c----_--_-__I_---------~----------------------------- -v1---."-1-- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM ) 297. MM 1 
-----------------_--____c_I_____1_1_____---------------*-------------- 
5723 SN206 EXT.DIMENSION CAL07 
DUMMY ME 
TECHNIC1 RUN NUMBER: 101801.1221 



TRANSPORTATION RESEARCH CENTER INC. 

TRC INC. 

HEAD DROP TEST 

HYBRID III 50th 

TEST NO: 206C07HDl 

16-OCT-01 

5723 SN206 HEAD DROP CAL 07 

---*-----A---- __------------------___________I____c_I_---------------- 

I 
I I I 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
============---------"-----'--=====r============================== 
I I 
ITEMPERATURE 

I I 
1 18.9-25.6 DEG. C 1 21.7 DEG. C I -------------------II_____________f___l_------------------------------ 

I I 
IRELATIVE HUMIDITY I 10 - 70 % I 42.0 % I -----1------1-_______Il______f___l____l_----~------------------------- 
I I 
IPEAK RESULTANT ACCELERATIONl 

I I 
225 - 275 G 1 267.13 G I 11--_----_1--111--__--I--------I------------------------------------------ 

I I 
IPEAK LATERAL ACCELEIIATION I I 

I 
15 G MAX 12.13 G I ---------__---f__-__-------------------------------------------------- 

I 
IIS ACCELERATION CURVE 

I I 
IUNIMODAL? 

( I 
YES I YES I 1-------1-----------I____f____l________l------------------------------ 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 101601.1021;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

17-OCT-01 

TRC INC. TEST NO: 206C07NF3 5723 SN206 NECK FLEXION CAL07 
I---Cl------f-ll----_--11-------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
================-----======5============================================== 
I I 
/TEMPERATURE 

I I 
1 20.6-22.2 DEG. C 1 21.1 DEG. C I -----------1-_---1--_1111_______________------------------------------ 

I 
IRELATIVE HUMIDITY I 

I 
10 - 70 % I 33.0 % I 

I I 
IINPACT VELOCITY 

I 
1 6.89 - 7.13 M/S 1 6.99 M/S / 

--1*----**- --11-----_--1-1-11-1--------------------------------------- 

I 10 MS 1 22.50 - 27.50 G 25.08 G 

I PENDULUM 

1 1 I 
---tll-_----l-------_f__l_l____________l---------- 
1 20 MS 1 17.60 - 22.60 G 1 22.53 G 

I 

I 

DECELERATroN 
---lllll------------_-llll--------l-l---------- 
1 30 MS I 12.50 - 18.50 G 1 16.93 G I ----L---_-I---__-I---------------------------------------------------- 

I I 
IMAX PENDULUM G I 29 G MAX 25.75 G 
----l-l------_---f--___11_1____________1------------------------------ 
I I I I 
IMAX PENDULUM G ABOVE 30 MS 1 29 G MAX I 16.84 G 

I---------l-_lffll-------------I--I------------------------------- 

IDECELERATION-TIME CURVE / I 
IDECAY TIME TO 5 G 34 - 42 MS 1 38.00 MS 
==========--------==--------================-------=================== 

1 MAX 1 64 - 78 DEG. 1 74.28 DEG. I ----_1_----------1-1------------------------------ 
1 ROTATION 1 TIME 1 57 - 64 MS 1 61.12 MS I -1------1---____------------------------------------------------------ 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM 
1 OCCIPITAL 

( 99.90 NM I 
--------------------___1___1_1__________---------- 

1 CONDYLE 1 TIME 1 47 - 58 MS 1 50.56 MS I 
-------------1-1----______f___l__llll_l_------------------------------ 
IROTATION ANGLE-TIME CURVE 1 I I 
(DECAY TIME TO ZERO I 113 - 128 MS 1 119.92 MS I 
---1---1--1--____--1I-l_-l_-------f-------------------------------------------- 

IDECAY TIME TO ZERO 
IPOSITIVE MOMENT-TIME CURVE 1 I I 

97 - 107 MS 1 102.48 MS 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101701.1247;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 17-OCT-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 206C07NE2 572E SN206 NECK EXT CAL07 
--------------------L_I________________C------------------------------ 
I TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS 1 
F=========================~=======f=-============================== 
I I I I 
/TEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.1 DEG. C 
-f--------f----f-__------L-ll---l------------------------------ 
I 

I 
I I 

IRELATIVE HUMIDITY 10 - 70 % I 33.0 % I -f--------ll__l-_---_--I-------------------------------------------------- 
I I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S 1 6.05 M/S I 
-----------fl_--____L____f_______f______------------------------------ 
I 1 10 MS I 17.20 - 21.20 G I 19.14 G I 

I PENDULUM 
--------------------_Ifl________________---------- 
) 20 MS 1 14.00 - 19.00 G I 18.39 G I 

I DECELERATION --l--f---l-L---I-------I---------------------------- 
I 1 30 MS 1 11.00 - 16.00 G 1 15.93 G I 
f-----------_____l____1___1___1_________------------------------------ 
I 

I 
I I 

IMAX PENDULUM G 22 G MAX 19.61 G 
---------------I-________I______________------------------------------ 
I I I 
/MAX PENDULUM G ABOVE 30 MS 1 22 G MAX I 15.85 G I 
t----------____-____f_____l_f______ L--------------_I__--------- *------ 
IDECELERATION-TIME CURVE ( I I 
[DECAY TIME TO 5 G I 38 - 46 MS 1 40.32 MS I 
====p===========-----================================================= 

I D PLANE 
IMu 1 81 - 106 DEG. 1 95,66 DEG. I _c_--1-____-1-1---1_-----1-----11--------------------- 

1 ROTATION 1 TIME 1 72 - 82 MS 1 77.92 MS I 1-----------___-__________________I_____------------------------------ 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -73.55 NM I 
1 p;;AL _----1--_-----1-----__1__11____1________---------- 

I TIME I 65 - 79 MS 1 72.56 MS I --------_1--11___1___I------------------------------~------------ d-l-f-- 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 158.24 MS I 
--------_--_-__-_______l_____l___f____l_------------------------ __---- 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS ( 145.28 MS I ---f---____-_f_____________1__1____1____--------------~--------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101701.1355;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 18-OCT-01 

TRC INC. TEST NO: 206C07THl 5723 SN206 H-S-THORAX CAL07 

---I---cI-__-----_I-_--------------------------------------------------- 
I I I I 

i 
1 HIGH SPEED TEST / 

I-l-dl---f----d I 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
====---'----'--------=-------------===========~=====~==========~====== 
I I I I 
/TEMPERATURE 1 20.6-22.2 DEG. C ] 21.7 DEG. C I Il----f--f__---l-__-------------------------------------“------------- 
I 
IRELATIVE HUMIDITY I 10 - 70 % 28.0 % I 
-ff---------lll-l_--_1-------------1------------------------------ 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S [ 6.59 M/S I 
I-------I-_I-I_--__L_-----l---------------------------~------------------- 
I I I 
/MAXIMUM DEFLECTION 1 63.5 - 72.6 MM 1 64.2 MM I 
-Il-ff--------_--__-__-------1-------------------------------------------- 
I I I 
IMAXIMUM RESISTIVE FORCE I 5159 - 5894 N 1 5872. N I 
----11--------1--__-__11-----1--1--11------------------------------------------- 
I 
[INTERNAL HYSTERESIS 69% - 85% 71.7% 
-------------1__1__-______l____l______t_----------------~-----~-- A---- 

TEST MEETS SPECIFICATIONS , 

RUN NUMBER: 101801.0809;1 



- 





- 

- 

- 

- 

- 

- 

- 

- 

- 



- 

- 

- 

.- 

m 
r-7 

m 
cu 

m 

m 

m 



Transportation Research Center Inc 
Hybrid III up Range of Motion 

Serial Number. 206L Date 10/16/2001 
Test Number. 206CO7 Trme. 09:26 

TEST PARAMETER 
Temperature 
Humld~ty 
Moment at 30 deg 
Angle at 203 Nm 
Average Velocity 

SPECIFICATION 
18 9 - 25 6 

10 - 70 
=c= 94 9 

40 0 - 50 0 
50 -100 

TEST RESULTS 
21 7 "C Pass 

41 % Pass 
912 Nm Pass 
42 7 deg Pass 

7 5 deg/sec Pass 

Momel 

240 

180 

120 

60 

Peak Moment 210 8 Nm at 43 1 deg 
About H-Point Peak Angle 43 1 deg at 210 8 Nm 

-15 0 15 degrees 3o 45 

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

12 oo- * - - .- 
3 r 

9 oo- __ , ., 
deg/sec /-------4yyh&f--^@ 4 

6 00 ,@ - - .- -- _I e 7 _( 
;/ 

3 00 -I _ 
. _ _ 4 

0 oo- _I _~ __ _I - - * 

-15 0 15 degrees 30 45 60 



180 

Nm 

120 

60 

0 d 4 

,/-- 
,A----- 

-15 0 15 degrees 30 45 60 

Angular Veloclry Max 8 1 deq/sec Mln 6 9 deg/sec 

12 00 

9 00 
deglsec 

6 00 

degrees '" 

L 



TWNSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

TRC INC. 

HYBRID III 50th 

TEST NO: 206C07LKl 

17-OCT-01 

5723 SN206 LEFT KNEE CAL 07 

---------I----_____-_________II_________------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
==========--------------============================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C I 21.1 DEG. C I ~~~~~~~~~-------___~----~-~~~~~~~~~~~~~~-~~~~~~~---~~~~~~~~~~~~~~~~~~~ 
I I I 
/RELATIVE HUMIDITY 10 - 70 % 1 34.0 % I 
-I----l------_fl_____-----------------I------------------------------- 
I 
lPROBE VELOCITY 1 

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

I-Ll-------_-___f__--------------------------------------------------- 
I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5725.1 N 
15.0 KG PENDULUM I ---------_________I_1__________1_1__1_11------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 101701.0830;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 17-OCT-01 

TRC INC. TEST NO: 206C07RK2 5723 SN207 RIGHT KNEE CAL 07 

-f-l-------_--_-l____1___1____1_________------------------------------ 

I TEST PARAHETER 1 SPECIFICATION / TEST RESULTS 1 
==========------=--------======r==========================~============= 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
I---_--f-lC----f---l-------1-------------------------------------------- 
I 

I 
I 

[RELATIVE HUMIDITY 10 - 70 % I 34.0 % I 
-f-l-f----C_fl_____L_--------f------------------~-----~------------------- 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.10 M/S I 
-----f---l-Lf--l____I-----------l--f---------------------------------------- 
I I I I 
IPEAK KNEE IMPACT FORCE 1 4715 - 5782 N 1 4891.3 N 
15.0 KG PENDULUM I I -------------_--I_____l_________f_____l_----------------------- d---v-- 

TEST MEETS SP 

TECHNICI RUN NUMBER: 101701.0853;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 16-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 206CO7LSl 5723 SN206 LEFT SLIDER CAL 07 

4*---_ --------------------______________L_____-----~------------------ 

I I 
I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
============================--I"-I------------============================ 
I I I 

i [TEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 
~~~1~~~11-~------~~-__ll______l_________~~~~~~~~~~~~~~~~~~~~~~~~------ 
I I I I 
/RELATIVE HUMIDITY 1 10 - 70 % 1 38.0 % I 
I~~~~~~~~-------__----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~------- 
I I I 

I IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.76 M/S 
-------f---LL--I-I-I-------------------------------------------------- 
I I I I 
[FORCE AT 10.0 MM DISPLACEHENTI 1259 - 1721 N 11377. N 
--lf-_ll-_______----_--------------------------------------------------- 
I I I I 
(FORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12454. N 
fff-l-l-L_-___-_--_---lf-----------------~------------------------------ 

TEST MEETS SPECIFICATIONS, 

TECHNIC1 RUN NUMBER: 101601.1509;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 16-OCT-01 

RIGHT KNEE 
TRC INC. TEST NO: 206C07RSl 5723 SN206 RIGHT SLIDER CAL 07 

TEST PARAMETER 
I I I 
1 SPECIFICATION 1 TEST RESULTS 1 

------_ ===========---------=======l=======p==============~===~========~===------- 
I I I I 
ITEMPERATURE [ 18.9-25.6 DEG. C I 21.7 DEG. C I 
I---_l--__-_______-f______f__ll______l_l------------------------------ 
I I I 
IRELATIVE HUMIDITY I 10 - 70 % 1 40.0 % ! 
---ll--ll---_fl_----_I-------------L------------------------ -----1 
I 
[PENDULUM VELOCITY 

I I 
1 2.70-2.80 M/S I 2.76 M/S 

I I I 
IFORCE AT 10.0 MM DISPLACEMENTI 1259 - 1721 N 11587. N 

-------------_--_---____l_________l_____------------------------- 4---- 

I I I 
[FORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 13040. N 
--------L-l-__f-___-______1____1_1______------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 101601.1337;1 
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Pre-Test Dumrw Configuration and Performance Verification Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 18-OCT-01 
TRC INC. TEST NO: 202C08EDl 5723 SN202 EXT.DIMENSION CAL08 
------I----__-______I__________ll____f__------------------------------ 

I TEST PARAMETER (DIMEN.)I SPECIFICATION 1 TEST RESULTS! 
============================-----===================================== 
IL~CATION FOR CHEST CIRCUMFERENCE (AA)~ 429 - 434 MM I 432. MM I 
~I~~~~~~~~~---------__1111__________1___~~~~~~~~~~~~~~~~~~~~~--------- 
ILOCATION FOR WAIST CIRCUMFERENCE (BE)] 226 - 231 MM 1 229. MM 1 
----I--------_________1____1________1__1------------------------------ 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM I 993, MM I 
--------f-----ll----__________11_______1------------------------ hI---- 
IWAIST CIRCUMFERENCE (2) 1 836 - 866 MM 1 856. MM 1 

--------------__-_-________II___________------------------------------ 

ICHEST DEPTH (0) 1 213 - 229 MM 1 226. MM I 
------I-LII1--_______----1-1---------1------------------------------ 
IH-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM 1 
--f-f---ff----l__l__Il--l-------l---f------------------------------- 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 137. MM I 
---------------_-_-_1___________________------------------------------ 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 NM 1 43. MM 1 
----------f--f_l_l_l----------f----------------------------------------- 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 886. MM 1 
--ff----f---ll________LI-------------------------------------------------- 
ITHIGH CLEARANCE (F) 1 140 - 155 MM 1 145. MM 1 
----------------___________l_fl_________~~~~~~~~~--~~~~~~~~~~~~~~ *---- 
IBUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 597. MM I 
-------------_______________________L___------------------------------ 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM [ 470. MM I 
11------------_1_111-------------------------------------------------- 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM I 447. MM I 
--------l--f----____11_____11___________------------------------- *---- 
IKNEE PIVOT HEIGHT (M) I 485 - 500 MM I 488. MH 1 
Il----------ff__l_l_-------------------------------------------------- 
IFOOT LENGTH (P) 1 252 - 267 MM 1 254. MM 1 
--------------f__ll_______l_________ll__------------------------------ 
IFOOT BREADTH (W) 1 91 - 107 MM 1 102. MM 1 
-----1-------11-__11_------------I---------------------------------- -d*I-- 
ISHOULDER PIVOT FROM BACKLINE (E) I 84 - 94 MM I 91. MM 1 
1-11--1------11_1____---f----------------------------------~-------------- 
ISHOULDER BREADTH (V) 1 422 - 437 MM ( 434. MM 1 
I-f----f----l-_____l---------f-----l------------------------------ 
ISHOULDER PIVOT HEIGHT (B) I 506 - 521 MM I 516. MM I 
-----LI-I-_______________l__________f___------------------------------ 
IELBOW REST HEIGHT (J) 1 191 - 211 MM 1 203. MM 1 
-----------1-1______________I___________------------------------------ 
ISHOULDER-ELBOW LENGTH (I) I 330 - 345 MM I 333. MM I 
--------_______________l________l_______----------------~------ ***---- 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM 1 
-------_---__________11___1_____1_______------------------------------ 
5723 SN202 EXT.DIMENSION CAL08 
DUMMY MEETS 
TECHNIC1 RUN NUMBER: 101801.1019 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 16-OCT-01 

TRC INC. TEST NO: 202C08HDl 5723 SN202 HEAD DROP CAL 08 

I I 
TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 

================t=====-----========r================~============= 
I I 
ITEMPERATURE 

I I 
1 18.9-25.6 DEG. C 1 21.7 DEG. C 1 

--l-l-----_---_f_l----1-----1-------------------------------"-----~------- 
I I I 
IRELATIVE HUMIDITY 10 - 70% I 39.0 % I 

I I 
IPEAK RESULTANT ACCELERATION/ 

I 
225 - 275 G 1 246.64 G 

-------f-----l------_________f_llll_____------------------------------ 

I I I 
IPEAK LATERAL ACCELERATION 1 15 G MAX 1 12.15 G I 
_-1-1----_---11_--___11---1------1-1------------------------------------------ 
I I I 
IIS ACCELERATION CURVE 
IUNIMODAL? 

i I 
YES I YES I 

--lf-----_l--l-ll--__--1---11----------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101601.1327;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 17-OCT-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C08NFl 5723 SN202 NECK FLEXIoN CAL08 
-----_-1-------1--1-__1______1___11_____------------------------------ 
I TEST PARAHETER 1 SPECIFICATION 1 TEST RESULTS 1 
===========------=============================================~======= 
I I I I 
/TEMPERATURE 1 20.6-22.2 DEG. C 1 21.1 DEG. C 

I 
[RELATIVE HUMIDITY 

I I I I 
IIMPACT VELOCITY 1 6.89 - 7.13 M/S I 6.99 M/S 
------I--------I---LI__________________f------------------------------ 
I 1 10 MS 1 22.50 - 27.50 G 1 25.56 G I 

I PENDULUM 
-1-11__-11-1---1----_------------”------------------ 
1 20 MS 1 17.60 - 22.60 G 1 22.57 G I 

I DECELERAT1oN 
----1-11111-1------1_------------------------------- 
1 30 MS 1 12.50 - 18.50 G 1 18.10 G I 

------f-------___---II__________________------------------------------ 
I 
IMAX PENDULUM G 29 G MAX 26.20 G 
-----_1-------__1---11_1_____1___11_1___------------------------------ 
I I I 
IMAX PENDULUM G ABOVE 30 MS 1 29 GMAX 18.02 G 
-l------fllll---------------------I-------------------------------- 
IDECELERATION-TIME CURVE 1 
/DECAY TIME TO 5 G 34 - 42 MS 36.40 MS 
=-----------------------------------------============---------------- d----- 

1 MAX 1 64 - 78 DEG. 1 72.23 DEG. I ---_____Cf--------f-_If___l_ll_ll_______--~ **-d-e- 
1 ROTATION 1 TIME 1 57 - 64 MS 1 61.12 MS I L-l----f-----____-__-------------------------------------------------- 
1 MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM 1 98.00 NM I 
1 OCCIPITAL ________1------11---l_l_________________---------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 49.68 MS I I--l-----l------_-f---l-fr-f-l----f------------------------- ~~****- 
IROTATION ANGLE-TIME CURVE i I 
(DECAY TIME TO ZERO 113 - 128 MS 1 118.96 MS 
II-L------f---_-l-----------"----------------------------------------- 
IPOSITIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 97 - 107 MS 1 101.04 MS 
-----_--I-----___---11________1_1_______------------- *--_-------*-I--* 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 101701.1458;2 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 17-OCT-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C08NE2 5723 SN202 NECK EXT CAL08 
--------f-----l-_---fl__f_____l_________------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
================I======================I~=~~~~~==============~~======= 
I I I I 
JTE~PERATURE 1 20.6 - 22.2 DEG. Cl 21.1 DEG. C I 

11-1--11---__--__1_-__1-1------------L------------------------ d---m- 

l 
I 10 

I 
IRELATIVE HUHIDITY - 70 % 1 31.0 % 
-----------------__-__________fl_______l------------------------------ 
I I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 n/S I 6.05 M/S I -------L------III_---------------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G 1 19.92 G I 

I PENDULUM 
____----_--II------------------------------------- 
1 20 NS 1 14.00 - 19.00 G I 18.01 G I 

i DECELERAT1oN 
__------___--------*If_________l____f___---------- 
] 30 MS ] 11.00 - 16.00 G 1 15.92 G I 

-flll-l-------------_-1-----1--------1~----------------------------- 

I I I I 
IMAX PENDULUM G 22 GMAX I 20.47 G I 

I I 
lHAx PENDULUM G ABOVE 30 MS l 22 GMAX 15.84 G 
---I----I-------LII-_------ll----I------------------------------------- *---.. 
IDECELERATION-TIHE CURVE I I 
IDECAY TIME TO 5 G I 38 - 46 MS 38.56 MS I 
=====r====~=======----------~======-----~===========~==========~====== 
l DPLANE 1 NAX l 81 - 106 DEG. l 96.63 DEG. I 
I _____-_-L-----------_1_111________111___---------- 
l ROTATION l TINE l 72 - 82 MS 1 76.40 MS I 1-11-1111-------___-1--------------------------------------------------- 
1 HOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -76.44 NM I ____11--_1_----11-------11-1-------------------------- 

1 TIHE 1 65 - 79 MS 1 70.08 MS I 
----l-ff---l-----------------1-----I------------------------------ 
lROTATION ANGLE-TIME CURVE i I 
IDECAY TIME TO ZERO 147 - 174 MS 1 153.12 MS 
----------------___-_--------------------------------------------------- 
INEGATIVE MOMENT-TIME CURVE 1 I 
JDECAY TIME TO ZERO 120 - 148 MS 1 136.08 MS 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 101701.1603;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 18-OCT-01 

TRC INC. TEST NO: 202C08THl 5723 SN202 H.S.THORAx CAL08 

-----------------_--_____f______l_______------------------------------ 
I I I I 
I 

1 HIGH SPEED TEST 1 
*1------**s-1-- I 1 

I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===T=====T================================~======~==========~=====~=== 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I -------111---1---_--_--_--------l---f----------------------------------------- 
I 
IRELATIVE HUMIDITY I 10 - 70 % / 28.0 % 1 
-------------__--I_-___l__ll_f____ll____--------------~--------------- 

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

I-llflff"f---_f_-_--_I-------------------------------------------------- 
I I I I 
IMAXIMUM DEFLECTION ] 63.5 - 72.6 MM \ 65.4 MM I 1-------_-1--_____-------------~----------------------~--------------- 
I I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5665. N I 
---1----__-_-___1"__-----------~-------------------------------------- 
I I I 
IINTERNAL HYSTERESIS ( 69% - 85% 72.1% I 
-1-1-------1-____1_------_-I----------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101801.1338;1 
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Nm 

12 00 

9 00 
deg/sec 

6 00 

3 00 

0 00 

60 

15 
degrees 

3o 45 60 I 

Angular Velocity Max 8 2 deg/sec Mln 6 9 deghec 

i 

-15 0 15 degrees 3o 45 60 



Transportation Research Center Inc 
Hybrid III lp Range of Motion 

Serial Number. 202R Date 10/16/2001 
Test Number 202cox Time* 09.06 

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

SPP; y I-CC;I;N 

10 - 70 
<= 94 9 

40 0 - 50 0 
5 0 - so 0 

TE;F TESYLTS 0 Pass 
41 % Pass 

93 5 Nm Pass 
40 7 deg Pass 

7 5 deghec Pass 

Peak Moment 211 5 Nm at 41 2 deg 
Moment About H-Pomt Peak Angle 41 2 deg at 211 5 Nm 

240 

180 

Nm 

120 

-15 15 degrees 3u 

Angular Velocity 
12 00 

Max 8 1 deghec M1n 6 9 deg/sec 

r - _( F 
I 

-15 0 15 3o 
degrees 

45 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IHPACT TEST 

HYBRID III 50th 17-OCT-01 

TRC INC. TEST NO: 202CO8LKl 5723 SN202 LEFT KNEE CAL 08 

I--_--l-ll--___f_-L__--------------------------------------------------- 

I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
I========r==--------'==P=========================~==~==========~========~ 
I I I I 
ITEMPERATURE ) 18.9-25.6 DEG. C 1 21.1 DEG. C I ---_-----------___--_l__l_______________------------------------------ 
I 
IRELATIVE HUMIDITY I 

I I 
10 - 70 % I 35.0 % I 

_----1_1-------1-_1-L--------l-l------------------------------------------- 
I I I I 
IPROBE VELOCITY 1 2.07 - 2.13 M/S 1 2.10 M/S I 
---_-----------_-_--___L_____c_II___1I__---"--*----------------------~ 
I 
IPEAK KNEE IMPACT FORCE 1 

I 
4715 - 5782 N 1 5123.4 N ! 

15.0 KG PENDULUM I I I 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101701.0841;1 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III 50th 17-OCT-01 

TRC INC. TEST NO: 202C08RF.l 5723 SN202 RIGHT KNEE CAL 08 

------1-1-11--1-----__L1-------------------------------------------------- 

I TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS 1 
=============-------===========z======================================== 
I I I I 
ITEMPERATURE ] 18.9-25.6 DEG. C 1 21.1 DEG. C I 
-------------__-I_--____l____f___l___l__--------------~--------------- 
I I I I 
(RELATIVE HUMIDITY I 10 - 70 % I 35.0 % I 
---------------------------------------------------------------------- 
I I I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S 1 2.10 M/S I ----LII-_-I-I--------------------------------------------------------- 
I I 
IPEAK KNEE IMPACT FORCE I 4715 - 5782 N 1 5441.5 N I 
15.0 KG PENDULUM I I I I-f-f--------______l_I----------------------------------~--------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101701.0844;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 16-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 202CO8LSl 572E SN202 LEFT SLIDER CAL 08 

----LI--IIII-__1II--f--_------ll--l---------”--------------------------------- 
1 I 

I I 
TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 

=============I======-- --I========P==T========P=========f5====P===------= ------ 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I ----lllll--ll_ll--f-_--l--------LI----------------------------------------~- 
I I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 39.0 % 
-------------___----_____l__f____l______------------------------------ 
I I 

I 
I 

IPENDULUM VELOCITY 1 2.70-2.80 M/S 2.76 M/S I -If-----------_------------------------------------------------------- 
I I I 
JFORCE AT 10.0 MM DISPLACEMENT\ 1259 - 1721 N 11509. N I 
I---_--------____---_l_lff____l_________------------------------------ 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12808. N 
---------_-____II___---------------------------------------~---------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 101601.1243;1 
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RIGHT KNEE 

TRANSPORTATION RESEARCH CENTER 

KNEE SLIDER TEST 

HYBRID III 50th 

INC. 

16-OCT-01 

TRC INC. TEST NO: 202C08RSl 5723 SN202 RIGHT SLIDER CAL 08 

-fl------C----_---_-1___________1_____11------------------------~----- 

/ I 
I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
---------___ -+----------======I========I========P=============~=======~~====~===== 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I ----I----c--LLL----_1------------1------------------------------ 
I 
IRELATIVE HUMIDITY I 10 - 70 % 

I 
1 39.0 % I 

-------L-I--------___--_-------------------------------------------------- 
I I I 
(PENDULUM VELOCITY 1 2.70-2.80 M/S 1 2.76 M/S I 
I--------_f-l-_f_f__-----l-------L-l------------------------------ 
I I I I 
IFORCE AT 10.0 MM DISPLACEMENT] 1259 - 1721 N 11306. N I --------------f_--___1______1______111__------------------------ --*-ef 
I I I 
IFORCE AT 18.0 MH DISPLACEMENT1 2268 - 3096 N 12568. N I 
--------------_____I__l____________l_l__------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 101601.1301;1 
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Post-Test Dummy Configuration and Performance Verification Data 

Driver Dummy S/N: 206 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

206 25-OCT-01 
TRC INC. TEST NO: 206C08EDl 5723 SN206 EXT.DIMENSION CAL08 
--f-------C------f--Il_fl___l_______L1__------------------------------ 

I TEST PARAMETER (DIMEN.)( SPECIFICATION 1 TEST RESULTS1 
====J====E=============---==-'--==-----=======~=============~============= 
IL~CATION FOR CHEST CIRCUMFERENCE (AA)~ 429 - 434 MM I 432. MM 1 
----l---f-_-----_---_1_1___1__1____1_1__------------------------------ 
ILOCATION FOR WAIST CIRCUMFERENCE (BE)1 226 - 231 MM 1 229. MM 1 
-----I----C-------fl_-------I--------I------------------------------ 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM I 993. MM 1 
-I----f------------L-------------------------------------------------- 
IWAIST CIRCUMFERENCE (2) 1 836 - 866 MM I 856. MM 1 

--------11------1---__1__1_________1____------------------------------ 

ICHEST DEPTH (0) 1 213 - 229 MM I 224. MM 1 
-f------------------_I__________________------------------------------ 
IH-POINT HEIGHT (C) ( 84 - 89 MM 1 86. MM 1 
--------I-------_---_I__________________------------------------------ 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 137. MM 1 
----f-----------l---_I______fl__________------------------------------ 
ISKULL CAP TO BACKLINE (H) 1 41 - 46 MM 1 43. MM 1 
1--1---------1--_1--_l__f_________f____l----------------~------------- 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM 1 881. MM I 
--l----l--l----f_--l_------_--------I-I------------------------------- 
/THIGH CLEARANCE (F) I 140 - 155 MM 1 150. MM 1 
f-f-------l--l------_--------------------------------------------------- 
IBUTTOCK KNEE LENGTH (K) ) 579 - 605 MM 1 597. MM 1 
-----fl------l----l-------------I--------------------------------- 
IBUTTOCK POPLITEAL LENGTH (N) ) 452 - 478 MM ( 470. MM 1 
----------------I----------------------------------------------------- 
~POPLITEAL HEIGHT (L) ) 429 - 455 MM ( 447. MM 1 
---------------------------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM ) 500. MM 1 
I---------_---------11___1____1______1__------------------------------ 
(FOOT LENGTH (P) I 252 - 267 MM 1 254. MM ( 
----------I---------__ll______________f_------------------------------ 
/FOOT BREADTH (W) I 91 - 107 MM I 102. MM 1 
-I----l-----f---l--_-------------I--I-----------------~------------- 
ISHOULDER PIVOT FROM BACKLINE (E) I 84 - 94 MM I 89. MM I 
----------_--I------_______l____l_______------------------------------ 
ISHOULDER BREADTH (V) 1 422 - 437 MM 1 434. MM 1 
------1---------1----------------------------------------------------- 
ISHOULDER PIVOT HEIGHT (8) I 506 - 521 MM 1 516. MM 1 
1-------1-*-------11_--------------------------------------------------- 
IELBOW REST HEIGHT (J) 1 191 - 211 MM I 208. MM 1 
1--------1------_---________________fffl------------------------------ 
[SHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM 1 345. MM 1 
----------_---------1___11_________11___----------------"------ A------ 
[BACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 297. MM 1 
------f-----------f-_______f____________------------------------------ 
5723 SN206 EXT.DSMENSION CAL08 
DUMMY ME 
TECHNIC1 RUN NUMBER: 102501.0858 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 206CO8HDl 5723 SN206 HEAD DROP CAL 08 

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

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
====================================================================== 
I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
---l--l-----f---l--f-------------------------------------------------- 
I I I 
[RELATIVE HUMIDITY 10 - 70 % 60.0 % I 
~~~~~~----------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~ 
I I I I 
IPEAK RESULTANT ACCELERATION( 225 - 275 G 1 270.77 G 
~~I~~~__--------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I 
[PEAK LATERAL ACCELERATION 1 

I 
15 G MAX 3.01 G I 

-------------------I__l_l________l______------------------------------ 

I I 
IIS ACCELERATION CURVE 
IUNIMODAL? 

1 
YES YES 

TEST MEETS SPECIFICATIONS 

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

HYBRID III 50th 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

24-OCT-01 

TRC INC. TEST NO: 206C08NFl 572E SN206 NECK FLEXION CAL08 
----l----lf--f----l-_--------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
============================I==================-========================= 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C I 21.7 DEG. C I ---------------------------------------------------------------------- 
I I 

I 
I 

IRELATIVE HUMIDITY 10 - 70 % 60.0 % 
---1-11---11-1--1---_-1----1--1---11-1------------------------~------------------ 
I I I I 
IIMPACT VELOCITY 1 6.89 - 7.13 M/S 1 6.93 M/S 
--------------------_________________I__------------------------------ 
I 1 10 MS 1 22.50 - 27.50 G I 24.67 G I 

I PENDULUM 
--------*-----------______________llf___---------- 
1 20 MS I 17.60 - 22.60 G 1 21.53 G I 

I DECELERAT1oN 
--------_--------f--___l______f_f_______---------- 
1 30 MS 1 12.50 - 18.50 G I 18.44 G I --II----------------__________________I_------------------------------ 

I 
I 

I I 
IMAX PENDULUM G 29 G MAX 1 25.46 G 
---l-l----fftf--f---_--f-l-------------------------------------------------- 
I I I 
IMAX PENDULUM G ABOVE 30 MS 1 29 G MAX 18.35 G I 
1-1---1-------------________c___________------------------------------ 
IDECELERATION-TIME CURVE / I I 
IDECAY TIME TO 5 G 34 - 42 US 1 37.76 MS I 
=====-------I======================---------===============~========== 

I D PLANE 
1 MAX 1 64 - 78 DEG. I 73.70 DEG. I --------_1-1--1----1_----II--------------------------- 

1 ROTATION 1 TIME I 57 - 64 MS I 60.16 MS I -----LI-------------_l_______________l__-----------~------------------ 
I MOMENT ABOUT 1 MAX 1 88.2 - 108.5 NM I 98.38 NM I 
1 OCCIPITAL ----f--l--_--------l__fl____ll_Ll_f_____---------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 50.96 MS I ~~~~~~--------~11~1~__l____l______f_____-~~~~~~~---~~~~~~~~~~~~~~~---~ 
/ROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO I 113 - 128 MS 1 121.68 MS I -1----------------1-______________II____------------------------------ 
IPOSITIVE MOMENT-TIME CURVE 1 I I 
(DECAY TIME TO ZERO 97 - 107 MS 1 103.60 MS 
------------fl------11______________L___------------------------------ 

TEST MEETS SPECIFICATIONS . 

TECHNIC1 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 
--------------------__________________ff------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===========================I============================================ 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C 
----~--------------~-~-----~~~~~~~~~~~~~~~~~~~~~~~--~-~~~~~--~~~~~~~~~ 
I 
IRELATIVE HUMIDITY I 10 - 70 % I 

I 
61.0 % 

----------------II--_l__l___l___________------------------------------ 
I I I 
IIMPACT VELOCITY 1 5.95 - 6.19 M/S I 6.00 M/S 
--------------------__________________II------------------------------ 
I 1 10 MS 1 17.20 - 21.20 G I 18.30 G I 

I PENDULUM 
--ll-l-_-----l----ff-----1-----11--------------------- 
1 20 MS 1 14.00 - 19.00 G I 17-81 G I 

I DECELERAT1oN 
--------_-_-------I-_1______________1__1---------- 
1 30 MS 1 11.00 - 16.00 G I 15.58 G I ~~~~~----------------------~~~~~~~~~~~~~-~------~~~~~~~~~~~~~~~~------ 

I I I I 
IMAX PENDULUM G 22 GMAX 18.44 G 
--------------------f__f________________------------------------------ 
I I I I 
IMAX PENDULUM G ABOVE 30 MS 1 22 GMAX 15.56 G 
-Il-_----------l-ffff--------------------------------------------------- 
IDECELERATION-TIME CURVE 1 I I 
IDECAY TIME TO 5 G 38 - 46 MS 41.60 MS 

--- ====-----------====================---------=======================--- 
I DPLANE Iwx I 81 - 106 DEG. 1 99.35 DEG. I 
I ---1-11*________1_-------------------------------- 
1 ROTATION 1 TIME 1 72 - 82 MS 1 79.52 MS I 
-------------L-LII-I_--1-------------------------------------------------- 
1 MOMENT ABOUT 1 MIN 1 -8O.O/-52.9 NM 1 -67.86 NM I 
1 OCCIPITAL f~~~f~~~_---------~lI__ff_____ll____f___---------- 
1 CONDYLE 1 TIME 1 65 - 79 MS I 74.00 MS I -I-------l-f--l-----_-----------------I------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I 
IDECAY TIME TO ZERO 147 - 174 MS 1 160.64 MS 
--------------------f________f___f____ll------------------------------ 
INEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 146.88 MS 
-------------1-11--1_-------------II-------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102401.1225;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III 50th 24-OCT-01 

TRC INC. TEST NO: 206C08THl 5723 SN206 H.S.THORAX CAL08 

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

..----------***- 
TEST PARAMETER 1 SPECIFICATION ( TEST RESULTS I 

====================================================================== 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C I 21.7 DEG. C I 
-1---_--------1-11--___________________I------------------------------ 
I I I 
IRELATIVE HUMIDITY 10 - 70 % I 62.0 % I 
ff-------------------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S I 6.59 M/S 
--Ll--ll--------f------I------------------------------------------------ 
I I I 
IMAXIMUM DEFLECTION 1 63.5 - 72.6 MM I 65.3 MM I 
-----_------------_--------------------------------------------------- 
I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5778. N I 
-------l------lff-_--------------------------------------------------- 
I I I I 
[INTERNAL HYSTERESIS 1 69% - 85% I 71.7% I ---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102401.1453;1 
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24C 

180 

Nm 

1X 

60 

0 

Angular Velocity 
I 

12 00 

9 00 
deglsec 

6 00 

3 00 

0 00 - 

-1s 0 15 degrees 3o 

Max 8 1 deglsec Min 7 0 deg/sec 
I 

-15 0 15 degrees 3o 45 60 



Nm 

240 

180 

120 

GO 

0 

Angular Velocity 

12 00 - r - * 

I 

9 00 
deglsec 

6 00 

3 00 

0 00 

Max 8 1 deg/sec Min 6 9 deg/sec 
I 

-15 0 15 degrees 30 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 206C08LKl 5723 SN206 LEFT KNEE CAL 08 

----l---------l---f-____________IL______------------------------------ 

I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
=======================-----===-L'--===-----================================ 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 
--------------------1_________11_____1__------------------------------ 
I 

I 
I 

[RELATIVE HUMIDITY 10 - 70 % 1 60.0 % I 
-----1-11----------1_---L----l--l--------------------------------------------- 
I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S I 2.10 M/S I 
---------L----_---1-_f________l____l____------------------------------ 
I I I 
IPEAK KNEE IMPACT FORCE I 4715 - 5782 N 1 5462.3 N I 
15.0 KG PENDULUM I I 
---t------_l--------______1________L____------------------------------ 

TEST MEETS SPECIFICATIONS ( 

TECHNICIAN 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 5723 SN206 RIGHT KNEE CAL 08 

--------------------_______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 
------11-----------1__ll_ll_____________------------------------------ 
I 

I 
I 

IRELATIVE HUMIDITY 10 - 70 % 60.0 % I 
--f----l-l----------_1_1__1_1_1_________------------------------------ 
I 

I 
I 

(PROBE VELOCITY 2.07 - 2.13 M/S 1 2.13 M/S I 
---f----------l-l----------------------------------------------------- 
I I I 
[PEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5393.0 N 
15.0 KG PENDULUM I I ----------fl----ll--________l___f_ff____------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNICI RUN NUMBER: 102301.1123~1 







TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III 50th 23-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 206CO8LSl 5723 SN206 LEFT SLIDER CAL 08 

1----_-1-_------1-________________I_____------------------------------ 
I I I I 
I TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
=====I========================== =======I============================== 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
-1------------1---_______f______LI______------------------------------ 

IRELATIVE HUMIDITY 
I I 
1 10 - 70 % 1 61.0 % I 

-1111_----------11__-------I-------------------------------------------- 
I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 1 2.80 M/S I 
I-----------L-l--f-_---------lf------L------------------------------ 
I I I 
JFORCE AT 10.0 MM DISPLACEMENT] 1259 - 1721 N 11334. N I 
---l------llll---ff--------------------------------------------------- 
I I I I 
IFORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12374. N 
-----_---1-1-----__-Il____f___________f_------------------------------ 

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 5723 SN206 RIGHT SLIDER CAL 08 

I I I 
I TEST PARAMETER SPECIFICATION I TEST RESULTS 1 
============================"ff'------==================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C I 21.7 DEG. C I 
---------I--------_-____________LI______------------------------------ 
I I I 
[RELATIVE HUMIDITY ] 10 - 70 % 1 59.0 % I 
-11---_-----1---11--_----------------I-------------------------------- 
I I I 
JPENDULUM VELOCITY 1 2.70-2.80 M/S 1 2.80 M/S I 
-----------------I--_____I______________------------------------------ 
I I I 
IFORCE AT 10.0 MM DISPLACEMENT! 1259 - 1721 N 11593. N I 
---1---------11-----________________I___------------------------------ 
I I I 
IFORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 13039. N I 
--I--___------------_________________I__------------------------------ 

::::I: ‘~>/,--- RUN NUMBER: 102301.1522;l 
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Post-Test Dummv Configuration and Performawe Verification Data 

Passenger Dummy S/N: 202 



TRANSPORTATION RESEARCH CENTER INC. 
HYBRID III EXTERNAL DIMENSIONS 

202 24-OCT-01 
TRC INC. TEST NO: 202C09EDl 572E SN202 EXT.DIMENSION CAL09 
11-111--------------_---------LIII--llll------------------------------ 
I TEST PARAMETER (DIMEN.)( SPECIFICATION 1 TEST RESULTS1 

------- ============================E====================================------- 
ILOCATION FOR CHEST CIRCUMFERENCE (AA)~ 429 - 434 MM I 432. MM 1 
------1-1--1--1-1---____________l_f__f__------------------------------ 
ILOCATION FOR WAIST CIRCUMFERENCE (BB)J 226 - 231 MM I 229. MM 1 
-----_--------------___I________________------------------------------ 
ICHEST CIRCUMFERENCE (Y) 1 970 -1001 MM I 993. MM 1 
-----_--------------_--------------------------------------------------- 
IWAIST CIRCUMFERENCE (2) 1 836 - 866 MM 1 856. MM I 
------------------1-11______________1___------------------------------ 
(CHEST DEPTH (0) 1 213 - 229 MM 1 224. MM 1 
--------------------______________l_l___------------------------------ 
IH-POINT HEIGHT (C) 1 84 - 89 MM 1 86. MM 1 
---f-lf--f---------l_--------------------------------------------------- 
IH-POINT FROM SEATBACK (D) 1 135 - 140 MM 1 135. MM 1 
ff---_-------ff--l--_-------111111-111------------------------------------------- 
ISKULL CAP TO BACKLINE (H) I 41 - 46 MM I 46. MM I 
-----_--1---------1-111_1_______________------------------------------ 
ITOTAL SITTING HEIGHT (A) 1 879 - 889 MM I 886. MM 1 
ff------------f----f------I------------------------------------------------ 
ITHIGH CLEARANCE (F) ( 140 - 155 MM 1 142. MM 1 
_----_--------------_--------------------------------------------------- 
/BUTTOCK KNEE LENGTH (K) 1 579 - 605 MM 1 589. MM I 
-----_--------------___11_1__1_______11_------------------------------ 
IBUTTOCK POPLITEAL LENGTH (N) 1 452 - 478 MM 1 467. MM 1 
-----_--------------_1_____1__1_11______------------------------------ 
IPOPLITEAL HEIGHT (L) 1 429 - 455 MM I 447. MM 1 
--------------------_--------------------------------------------------- 
IKNEE PIVOT HEIGHT (M) 1 485 - 500 MM 1 495. MM 1 
___-__------------__-------------------------------------------------- 
IFOOT LENGTH (P) I 252 - 267 MM I 254. MM 1 
______------------______________________~~~~~~~~~~~~~~~-~-~~~--------- 
IFOOT BREADTH (W) I 91 - 107 MM I 102. MM 1 

-------------I----_-II__________________------------------------------ 

ISHOULDER PIVOT FROM BACKLINE (E) 1 84 - 94 MM I 91. MM 1 
----1-11--11-111111111--------------11------------------------------------ 
ISHOULDER BREADTH (V) 1 422 - 437 MM I 432. MM 1 
f--------------------------------------------------------------------- 
[SHOULDER PIVOT HEIGHT (B) 1 506 - 521 MM I 511. MM 1 
f------l-------------------------------------------------------------- 
IELBOW REST HEIGHT (f) 1 191 - 211 MM 1 201. MM 1 
---11_-1------------I__llllll_l______lfl--------~--------------------- 
ISHOULDER-ELBOW LENGTH (I) 1 330 - 345 MM I 333. MM 1 
~I~~~~~~~~------_~--________I___________~~~~~~~---~~~~~~~~~~~~~~~~~~~~ 
IBACK OF ELBOW TO WRIST PIVOT (G) 1 290 - 305 MM 1 300. MM 1 
~~~~~~~~~~----------_________________l_l~~~~~~----~~~~~~~~~~~~~~~~~~~~ 
5723 SN202 EXT.DIME 
DUMMY MEETS 
TECHNIC1 RUN NUMBER: 102401.1342 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 202C09HDl 5723 SN202 HEAD DROP CAL 09 

11---------------1--__1_____1____1______------------------------------ 
I I I 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
===========================I============================================ 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I 
1-----------------1-________l______l____------------------------------ 
I 
[RELATIVE HUMIDITY I 

I I 
10 - 70 % 1 59.0 % I --f-------------_---_______l_l_______f__------------------------------ 

I I I I 
IPEAR RESULTANT ACCELERATIONI 225 - 275 G 1 251.08 G 
------L---------_---___f__l_____________----------~------------------- 
I I 
IPEAK LATERAL ACCELERATION I 15 G MAX I 

I 
3.13 G 

I---------f---l-----_1I________________L------------------------------ 
I I I 
IIS ACCELERATION CURVE 
IUNIMODAL? I YES YES I 
-ffff-----------_--l_--------------------------------------------------- 

RUN NUMBER: 102301.1115;1 



m 
M 

m 
c-4 

m 

m 

r9 



W 
r7 

w 
c-4 

m 

W 

W 







TECHNIC1 RUN NUMBER: 102401.0905;1 

TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III 50th 24-OCT-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 202C09NFl 5723 SN202 NECK FLEXION CAL09 
--------------11------------------------------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===================---------l--------------=======----------------------- 
I I 
/TEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C 

I I I 
/RELATIVE HUMIDITY 10 - 70 % 1 62.0 % I 
I I I 
/IMPACT VELOCITY f 6.89 -7.13M/S 1 6.93 M/S 
-------------------1_________I__________------------------------------ 
I 1 10 MS 1 22.50 - 27.50 G 1 26.63 G I 
1 PENDULUM --------l-------f--___l_l__l___l_______f---------- 
I 1 20 MS 1 17.60 - 22.60 G 1 22.26 G I 

I DECELERAT1oN 
-----1-_----_-1-11-__-11111----------------------------- 
1 30 MS 1 12.50 - 18.50 G 1 18.24 G I 1---------1-1-------___l______f___l__ll_------------------------------ 

I I 
IMAX PENDULUM G 29 G MAX I 27.39 G I 

I I I I 
/MAX PENDULUM G ABOVE 30 MS 1 29 G MAX I 18.16 G I --------------------___1_______1____1_11------------------------------ 
IDECELERATION-TIME CURVE I I I 
IDECAY TIME TO 5 G I 34 - 42 MS I 36.00 MS I =============================-----------============================== 

I D PLANE 
1 MAX 1 64 - 78 DEG. 1 72.64 DEG. I -------_------I-_--_------------------------------ 

1 ROTATION 1 TIME 1 57 - 64 MS 1 59.28 MS I ------------I---_---__ff_l________f__l__------------------------------ 
1 MOMENT ABOUT ) MAX 1 88.2 - 108.5 NM 1 105.26 NM I 
1 OCCIPITAL ----------------f-l____________11_111___---------- 
1 CONDYLE 1 TIME 1 47 - 58 MS 1 49.12 MS I 

------l-----------t-f_l__________l_____l------------------------------ 

IROTATION ANGLE-TIME CURVE 1 I I 
[DECAY TIME TO ZERO 113 - 128 MS 1 115.20 MS 

----------------_---___f____ll__________------------------------------ 

[POSITIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 97 - 107 MS 1 97.76 MS I 

TEST MEETS SPECIFICATIONS 
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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 5723 SN202 NECK EXT CAL09 
---------Y---I------___l____________l___------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===========================2============================================ 
I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C I 
I---_-----------f--l111_________________------------------------------ 
I 
IRELATIVE HUMIDITY I 10 - 70 % I 60.0 % I 
----------f---f-----_________________II_------------------------------ 
I I I 
/IMPACT VELOCITY 1 5.95 - 6.19 M/S j 6.05 M/S I 
ff--------------llll111--11--1----------------------------------------------- 
I 1 10 MS 1 17.20 - 21.20 G 1 18.90 G I 

I PENDULTJM 
------f"f----_--_---II__________________---------- 
1 20 MS I 14.00 - 19.00 G I 17.57 G I 

I DECELERAT1oN 
-------_f-l-f_------------------------------------ 
1 30 MS 1 11.00 - 16.00 G 1 15.48 G I 1--1----------------Illllll________f____------------------------------ 

I I 
I 

I 
IMAX PENDULUM G 22 G MAX 19.04 G 
f------lll--l-l-----_--------------------------------------------------- 
I I I 
IHAX PENDULUM G ABOVE 30 MS 1 22 G MAX I 15.41 G I 
------f-----____-__--------------------------------------------------- 
IDECELERATION-TIME CURVE I 

I 
I 

[DECAY TIME TO 5 G I 38 - 46 MS 41.36 MS 
============================-----===================================== 

I D PLANE 
1 MAX 1 81 - 106 DEG. I 97.33 DEG. I 
---11--_-----_1_----_LI________I_I___I__---------- 

1 ROTATION 1 TIME 1 72 - 82 MS I 78.24 MS I 
---------------1-1--___________________f------------------------------ 
1 MOMENT ABOUT 1 MIN 1 -80-O/-52.9 NM 1 -68.16 NM I 
1 OCCIPITAL -------11-1--___---------------------------------- 
1 CONDYLE 1 TIME 1 65 - 79 MS 1 73.44 MS I --11_------1___--__--------------------------------------------------- 
IROTATION ANGLE-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 147 - 174 MS 1 156.72 MS 
-I---l-llfl-____l__-_-----------------II------------------------------ 
[NEGATIVE MOMENT-TIME CURVE 1 I I 
IDECAY TIME TO ZERO 120 - 148 MS 1 142.08 MS 
--------1111------------------l-------------------------------- 

TEST MEETS SPECIFICATIONS . 

RUN NUMBER: 102401.1003;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

TRC INC. 

HYBRID III 50th 

TEST NO: 202C09THl 

24-OCT-01 

5723 SN202 H.S.THORAX CAL09 

-1~11~~_~___-----~-----~~~~~~-~~~~~~~~~~~-----~~~~~~~~~~~~~~~~~~~~~~~~ 
I I I 

1 HTtH-SPEED TEST 1 I 
--*------- 

I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I ============================-------=================================== 
I 
ITEMPERATURE 

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

I 
IRELATIVE HUMIDITY I 10 - 70 % i 59.0 % I 
-If-f-f-------------_-----1-1-1---11------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 M/S I 6.59 M/S 

I 
(MAXIMUM DEFLECTION 

I I 
1 63.5 - 72.6 MM I 67.8 MM 

--1--1-1------1--1--------_1_______-I------------------------------- 

I I I I 
IMAXIMUM RESISTIVE FORCE 1 5159 - 5894 N 1 5802. N 
---------~~-~~--------------~~~~~~~~~~~~~~~~~~~~~~~------------------- 
I 

I I 
I 

IINTERNAL HYSTERESIS 69% - 85% 70.9% 
---l------f--f-f----_--I---I---------------~-------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNIC1 RUN NUMBER: 102401.1255;1 
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Transportation Research Center Inc 
Hybrid III lp Range of Motion 

Senal Number 202L Date 10/23/2001 
Test Number 202co9 Time 09:51 
Comments 

TEST PARAMETER SPECIFICATION 
Temperature 18 9 - 25 6 
Humidity 10 - 70 
Moment at 30 dey <= 94 9 
Ansle at 203 Nm 40 0 - 50 0 

TE;; y%yLTS Pass 
61 % Pass 

87 9 Nm Pass 
40 2 deg Pass 

Average Velocity 50 -100 7 5 deg/sec Pass 

240 

180 

120 

60 

0 

Peak Moment 210 7 Nm at 40 5 deg 
Moment About I-I-Pomt Peak Angle 40 5 deg at 210 7 Nm 

-15 15 degrees 30 

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

12 00 7 _( - ? * 
7 r -3 -- 

9 00 L J 

deg/sec 
J-v,,,, -A 

: 
L-&-4~,~C~4~~~~ L 

6 00 F ,- - _I 
iid , 

3 00 L J 

0 00 

-15 0 

- * * - 

15 30 
degrees 

45 60 



Nm 

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

Serial Number 202R Date 10/23/2001 
Test Number 202CO9 Time* 09.44 
Comments 

TEST PARAMETER SPECIFICATION TEST RESULTS 
Temperature 18 9 - 25 6 21 7 “C Pass 
Humid1 ty 10 - 70 61 % Pass 
Moment at 30 deg <= 94 9 90 9 Nm Pass 
Anqle at 203 Nm 40 0 - 
Average Velocity 

50 0 40 8 deq Pass 
5 0 - 10 0 7 5 de$sec Pass 

240 

180 

60 

Peak Moment 210 2 Nm at 41 1 deg 
Moment About H-Point Peak Angle 41 1 deg at 210 2 Nm 

-15 0 15 degrees 3o 45 60 

Angular Velocity 

12 00 - 

Max 8 1 deglsec Min 7 0 deg/sec 

?- - ? - 
r 

0 00 

-15 0 

L _ + + 
-- w 

15 degrees 30 45 60 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III 50th 23-OCT-01 

TRC INC. TEST NO: 202C09LKl 5723 SN202 LEFT KNEE CAL 09 

1-----1------1---___f______________f____------------------------------ 
I TEST PARAHETER 1 SPECIFICATION 1 TEST RESULTS 1 
============================I=========================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I ----l_l--lf-----___-_l_____l_______l____------------------------------ 
I 
IRELATIVE HUMIDITY I 

I 
10 - 70 % I 58.0 % 

---L--------------I-_______f_____l______------------------------------ 
I I I I 
IPROBE VELOCITY 2.07 - 2.13 M/S 1 2.10 M/S I 
-----l---f------_-ll_--------------------------------------------------- 
I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5111.6 N 
15.0 KG PENDULUM I ----------lll-----ff----------------- --_l_f--l---------l-_-I------------- 

TEST MEETS 

TECHNIC1 RUN NUMBER: 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 5723 SN202 RIGHT KNEE CAL 09 

--------I-----------__________________f_------------------------------ 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
============================I=========================================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C I -------lffl-f-l-----_---------------f------------------------------------- 
I 

I I 
I 

IRELATIVE HUMIDITY 10 - 70 % 59.0 % 
-----1---1----1---1-_--------------------------------------------------- 
I I I 
IPROBE VELOCITY 1 2.07 - 2.13 M/S 1 2.13 M/S I 
~~1~~~1_---------__-----~--~~~~~~~~~~~~~~~~~~~~~~~~~------~-~~~-~~~~~~ 
I I I 
IPEAK KNEE IMPACT FORCE 4715 - 5782 N 1 5525.0 N 
15.0 KG PENDULUM I I ~~~I~~----------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 102301.1119;1 
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TRANSPORTATION 

KNEE 

RESEARCH CENTER INC. 

SLIDER TEST 

HYBRID III 50th 24-OCT-01 

LEFT KNEE 
TRC INC. TEST NO: 202CO9LSl 5723 SN202 LEFT SLIDER CAL 09 

--1-----1--1---1------------------------------------------------------ 
I 

I 
I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 1 
==================-----I----================================================ 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C ) 21.7 DEG. C 
---I----------------__I_________________------------------------------ 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 % 1 60.0 % I --------------------__________f_____ffl_------------------------------ 
I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 1 2.80 M/S I 
------f-------ll------------------------------------------------------ 
I I I I 
[FORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N 11451. N I -----11---------__1____l_l______________------------------------------ 
I I I 
IFORCE AT 18.0 MM DISPLACEMENT1 2268 - 3096 N 12850. N I 
-_____------_____________________l_l____------------------------------ 

TECHNICIAN 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 5723 SN202 RIGHT SLIDER CAL 09 

--------------------1_______1_11___11___------------------------------ 
I I I 
I 

I 
TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 

===========================5=======------=============================== 
I I I 
(TEMPERATURE 

I 
1 18.9-25.6 DEG. C 1 21.7 DEG. C 1 

f---------------_-l-________ll_________f------------------------------ 
I I I 
/RELATIVE HUMIDITY 1 10 - 70 % 1 59.0 % I 
-I----------f--l----_f________f_________------------------------------ 
I I I 
IPENDULUM VELOCITY ( 2.70-2.80 M/S 2.80 M/S I 
-------------I------f_l______l______l__l------------------------------ 
I I I 
IFORCE AT 10.0 MM DISPLACEMENT1 1259 - 1721 N (1281. N I 
--lf-----ll--------l_-----------I----------------------------------------- 
I I I I 
/FORCE AT 18.0 MM DISPLACEMENTI 2268 - 3096 N 12327. N 
--lf----llll---_l---_1------1--------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 102401.084O;l 
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Appendix D 

Test Equipment and Instrumentation Calibration Information 

D-l 



Report Suzn Convention 
SAE 5211 MAR95l 

Accelerometers: +X: Forward 
+Y: Rightward 
+Z: Downward 

Potentiometers: +Chest longitudmal deflection: Outward 
+Chest lateral deflection: Leftward 
+Seat belt displacement: Outward 
+Seat belt extension: Elongation 
+Knee slider displacement: Distance between femur and tibia 

mcreased (in relation to a scdted 

dummy) 
Rotation potentiometers: 

Load cells: 

Neck load cells 

Tibia load cells: 

+About the X-axis: 

+About the Y-axis. 
+-About the Z-axis: 

Left foot-everslon 
Right foot-inversion 
Left/right foot-dorsiflexion 
Left foot-internal 
Right foot-external 

+Femur force: Tension 
+Seat belt force: Tension 
+Barner force: Tension 

+X force: Head pushed rearward 
+Y force: Head pushed leftward 
+Z force: Head pulled upward (tension on neck) 
+X moment: Left ear rotating toward left shoulder 
+Y moment: Chin rotating toward chest 
+Z moment: Chin rotating toward left shoulder 

+X force: Ankle forward, knee rearward 
+Y force: Ankle rightward, knee leftward 
+Z force: Tension 
+X moment: Bottom of tibia moving leftward 
+Y moment: Bottom of tibia moving rearward 

’ The chest deflection and knee slider displacement presented m the dummy certification in 
Appendix C are opposite of 5211 polarity. 



Frequency Response Classes 
SAE 5211 MAR95 

Typical Test Measurements 
Vehicle Structural Accelerations for use in: 

Total vehicle comparrson 
Colhsion simulation input 
Component analysis 
Integration for velocity or dtsplacement 

Barrier Face Forces 
Belt Restraint System Loads 
Anthropomorphic Test Device 

Head accelerations (linear and angular) 
Neck 

Forces 
Moments 

Thorax 
Spine accelerations 
Rib acceleratr ons 
Sternum accelerations 
Deflections 

Lumbar 
Forces 
Moments 

Pelvis 
Accelerations 
Forces 
Moments 

Femur/Knee/Tibia/Ankle 
Forces 
Moments 
Displacements 

Sled Acceleratrons 
Steermg 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 

Y Y 



The direction column on the following 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 in the report: channels were adjusted m post-acquisition processing to 
conform to J2 11 MAR95. 
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HYGROTHERMOGRAPH CHARr NO M699123 

1 1 DAY C311-D-HF 
ECN 2717 
6-9-87 

/ STATION ON---- -.,--DATE OFF __---____ -1 




