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Section 1.0

Purpose and Test Procedure
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Purpose

This 40 kmvh frontal barrier impact test was conducted for the Volpe National
Transportation Systems Center (Volpe) by Transportation Research Center Inc. (TRC Inc.).

The purpose of this testing was to evaluate and compare vehicle and occupant responses 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
thus 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 barrier test. Data was obtained relative to FMVSS 208, "Occupant Crash Protection”

performance

The test vehicle, a 2001 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 flat frontal barrier. The vehicle’s specified
impact velocity range was 39.3 to 40.9 kmv/h.

The test vehicle contained two (2) Part 572E adult male Hybrid IIl anthropomorphic test
devices (dummies). The dumies were posittoned in the front outboard designated seating
positions according to NHTSA Laboratory Test Procedure TP-208-10. The driver dumumy 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 tibia 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 instrumented with three (3) foot accelerometers to measure accelerations

at the heel and toe.

The 135 data channels were digitally sampled and recorded at 12,500 samples per second
and processed per SAE J211 March 1995.




The crash event was recorded by one (1) real-time panning motion picture camera and
fourteen (14) high-speed motion picture cameras. The pre-test and post-test conditions were

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

The rigid barrier crash test summary data are presented in Section 2.0. The FMVSS 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 prints. Appendix B
contains the dummy and vehicle data plots. Appendix C contains the dummy verification data.

Appendix D contains miscellaneous test information.




Section 2.0

Full Frontal Barrier Test Summary
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Test Results Summary

Thus full frontal rigid barrier crash test was conducted by TRC Inc. on October 22, 2001

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 airbags. 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 nullisecond Head Injury Criteria (HIC) was 306. The driver's 15
millisecond HIC was 215. The driver's chest maximum resultant acceleration with three (3)
milliseconds minimum duranon was 40.9 g. The driver’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 millisecond
HIC 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 axial compressive forces were 5371 N
and 3850 N, respectively. The right front passenger's neck injury calculations were as follows:
NTF, 0.11; NTE, 0.13; NCF, 0.55; NCE, 0.03.
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Data Acquisition Explanations

Data spikes occurred concurrently on several of the driver dummy’s load cell channels at
approximately 17 and 47 milliseconds. The channels affected noticeably were:
NEKYFI, driver upper neck Y-axis force
NEKZF]1, driver 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 NIJs.

The vehicle’s engine top X-axis acceleration data channel, ENGXGl1, 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 time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle’;

Tmpact velocity’:
Maximum static crush:
Average rebound:
Number of data channels:
Number of cameras:
Dummmies-

Type:

Location:

Restraint:

Seat track position for test:

Driver:
Passenger:

Seat back position for test:

Driver:

Passenger:

Head restraint position for test:

Driver:
Passenger:

Steering column position:

Table 1 Crash Test Summary

Flat frontal barrier
10/22/01

1416

21°C

2001/Ford/Escape/MPV

1796.6 kg
0°

40.0 km/h
336 mm
528 mm
135
High-speed 14
Driver #206
Part 572E
Left front
Airbag

Mid
Mid

17.5°
17.5°

Fixed
Fixed
Mid

! With respect to tow track centerline.
2 Speed trap measurement (+ .08 km/h accuracy)
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Real-time 1
Passenger #2072
Part 572E
Right front
Airbag




Table 2 General Test and Vehicle Parameter Data

Vehicle year/make/
model/body style:

VIN:
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

X automatic, X overdrive

2001/Ford/Escape/MPV
1FMYU041X1K1.22105

2001

5-door MPV

Green

6

3.0 liters

A%

Transverse

_4 speed, __manual,

__FWD, __RWD, _X_4WD
10/12/2001

554

White's Ford

1246 North Main Street

Urbana, Ohio 43078

Yes Automatic transmission
Yes Automatic 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:
Date of manufacture:
VIN:
GVWR:
GAWR: Front:

Rear:

Ford Motor Company
06/01
IFMYU041X1KC22105
4528 1bs. (2053 kg)
2398 lbs. (1087 kg)
2319 1bs. (1051 kg)
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Table 2 General Test and Vehicle Parameter Data, Cont'd.

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

Tire pressure with maximum capacity vehicle load:

Front: 44 psi (300 kPa)
Rear: 44 psi (300 kPa)
Spare tire (mft., line, size): Firestone, Temporary, T145/90R17
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 tire size: P215/70R16 99T, P225/70R15 100S, P235/70R16 104T
Recommended cold tire pressure:
Front: 207 kPa (30 psi)
Rear: 207 kPa (30 psi)
Vehicle Capacity Data:
Number of Occupants (Designated seating capacity):
Front 2
Mid N/A
Rear 3
Total 5
Vehicle capacity weight: 8991bs (408 kg)

Rated cargo/luggage weight N/A kg

Test vehicle attitude:
Delivered attitude: LF 817mm; RF 822mm; LR 854 mm; RR 859 mm
Fully loaded attitude: LF 810 mm; RF 810mm; LR 825mm; RR 324mm
Pre-test attitude: LF 795mm; RF 800mm; LR 815mm; RR 817mm
Post-test attitude: IF 798mm; RF 809mm; LR 810mm; 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) = 1585.5kg
Rated Cargo/Luggage Weight (RCLW)" = 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, taillights, rear wiper
and rear door seal.

Location of Vehicle’s CG: 1161 mm rearward of front wheel centerhine

1 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 impact velocity:
Primary: 40.0 km/h
Secondary: 40.0 kn/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 544 mm; C 506 mm; R 535mm

Average rebound: 528 mm
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Fieure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 305-mullimeter spacing.
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Fioure 2 Vehicle Accelerometer Placement

(Z) + Vertical
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Side View
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Section 3.0

Sum of FMVSS 208 Data
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Table 5 Dummy Injury Criteria Data

Maximum Acceleration!

Head Chest
X Y Z R X Y Z
Driver -619¢ -102g -332¢ 62.8¢g -387¢g 26¢g 162 ¢
Passenger -652¢g -275¢g 354 ¢ 780g -336¢g 23 g 204 ¢

Maximum Femur Compressive Force

Left Femur Right Femur
Driver 4291 N 5204 N
Passenger 5371 N 3850 N
Head Injury Criteria®

36 mullisecond

HIC Time t; Time t,
Driver 306 75.6 ms 111.6 ms
Passenger 200 68.6 ms 104.2 ms

15 millisecond

HIC Time & Time t,
Driver 215 85.4 ms 100.4 ms
Passenger 185 83.8 ms 100.8 ms

Chest Maximum Resultant Acceleration’

Acceleration Time t; Time t,
Driver 409 ¢ 84.4 ms 87.4 ms
Passenger 361¢g 86.2 ms 89.2 ms
3-2
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Table 5 Dummy Injury Criteria Data, Cont’d.

Maximum Chest Deflection
Driver 45 mm

Passenger 14 mm

Neck Injury Calculations (Nij)*

NTF NTE NCF NCE
Driver 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.
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Table 6 Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee

Right knee

Door opening:

Front

Seat movement;

Left Front
Right Front
Left Rear

Right Rear

Glazing damage:

Other notable impact effects:

Driver

Airbag, visor, windshield
Airbag

Lower steering wheel rim
Instrument panel

Instrument panel

Easy

Easy

Seat back failure

None

None

None

None

Passenger

Airbag, visor, windshield
Airbag

None

Instrument panel

Instrument panel

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




Dummy Kinematic Summary

Driver 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 dumnmy’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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Ficure 3 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE

gy
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Table 7_Dummy Measurement Data For Front Seat Occupants

Driver Passenger

Designation Type of Measurement (Serial # 206) (Senial # 202)
WA Windshield angle 35.2° 35.2°
SWA Steering wheel angle 62.4° N/A
SCA Steering column angle 25.6° N/A
SA Seat back angle 17.5° 17.5°
HZ Head to roof 213 mm 222 mm
HH Head to header 375 mm 385 mm
HW Head to windshield 573 mm 594 mm
HR Head to side header 225 mm 249 mm
NR Nose to rim 429 mm N/A
NA Nose to rim angle 19.7° N/A
CD Chest to dash 550 mm 551 mm
CS Steering wheel to chest 309 mm N/A
RA Rim to abdomen 208 mm N/A
KDL Left knee to dash 133 mm 135 mm
KDR Right knee to dash 133 mm 135 mm
KDA QOutboard knee to dash angle 65.7° 72.9°
PA Pelvic angle 21.9° 21.5°
TA Tibia angle 51.9° 53.8°
KK Knee to knee 330 mm 270 mm
ST! Striker to head 554 mm 562 mm

Striker to head angle -77.6° -82.0°
SK! Striker to knee 583 mm 575 mm

Striker to knee angle 0.3° -4.3°
SH' Striker to H-point 226 mm 215 mm

Striker to H-point angle 24.6° 24.8°
SHY Striker to H-point (Y dir.) 180 mm 205 mm
HS Head to side window 247 mm 254 mm
HD H-point to door 131 mm 135 mm
AD Arm to door 91 mm 96 mm

The seat back angle (SA®) 1s 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 Dummy 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
*1 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 his
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.

Steering 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 line 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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Descriptions 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
diagram.

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

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

* AD  Arm to Door, taken from the outer surface of the elbow pivot bolt on a Hybnd
II dumimy to the first point it hits on the door. In the case of a Hybrid III
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.

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

* HR  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.

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

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

Angles
SA  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.

Pelvic or Femur Angle, taken by inserting the pelvic angle gauge into the H-
point gauging 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 II dummy
with respect to the horizontal, to find the femur angle.

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.

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

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

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

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

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 horizontal.
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Table 8 Impacted Vehicle Measurements

Test number: 011022

Vehicle year/make/model/body style: 2001/Ford/Escape/MPV

No |Type of measurement Pre-Test | Post-Test {Difference
X1 |Total Length of Vehicle at Centerline 4363 4052 311
X2 [Rear Surface of Vehicle to Front of Engine Block 3613 N/A N/A
X3 [Rear Surface of Vehicle to Firewall 3393 3382 11
X4 |Rear Surface of Veh. to Upper Leading Edge of Right Door 3000 2991 9
X5 |Rear Surface of Veh to Upper Leading Edge of Left Door 3000 3000 0
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door | 2952 2946 6
X7 {Rear Surface of Veh. to Lower Leading Edge of Left Door 2962 2961 1
X8 [Rear Surface of Veh. to Upper Tratling Edge of Right Door | 2004 1995 9
X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door 2003 2003 0

X10 |Rear Surface of Veh. to Lower Trailing Edge of Raght Door | 2020 2021 -1

X11 |Rear Surface of Veh. to Lower Trailing Edge of Left Door 2024 2024 0

X12 JRear Surface of Veh. to Bottom of " A " Post on Right Side 2976 2976 0

X13 [Rear Surface of Veh. to Bottom of " A " Post on Left Side 2978 2982 -4

X14 |Rear Surface of Vehicle to Firewall--Right Side 3448 3410 38

X15 |Rear Surface of Vehicle to Firewall --Left Side 3436 3429 7

X16 JRear Surface of Vehicle to Steering Wheel Center 2591 2606 -15

X17 {Center of Steermg Column to " A " Post 295 400 -105

X18 |Center of Steering Column to Headliner 485 615 -130

X19 [Rear Surface of Vehicle to Right Side of Front Bumper 4248 4030 218

X20 |Rear Surface of Vehicle to Left Side of Front Bumper 4236 4048 188

X21 |Length of Engime Block 380 380 0
RD |Rear Surface of Vehicle to Right Side of Dash Panel 2876 2881 -5
CD |Rear Surface of Vehicle to Center of Dash Panel 2846 2851 -5
LD |Rear Surface of Vehicle to Left Side of Dash Panel 2858 2856 2

All distance measurements are in millimeters.
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Figure 5 Vehicle Crush

L

p i

- L2 —a—— L/2—»
|

S U S

4 1 @ oo o
\ AR ! | Cé
| o
|
|
!
|
)
——
|
|
|
/\/\/
i
Notes: L 1s pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.
Vehicle: 2001 Ford Escape
Location Pre-test Post-test Difference
L 1525 mm
Cl1 4236 mm 4048 mm 188 mm
C2 4360 mm 4024 mm 336 mm
C3 4360 mm 4042 mm 318 mm
C4 4362 mm 4063 mm 299 mm
C5 4371 mm 4049 mm 322 mm
C6 4248 mm 4030 mm 218 mm
CL 4363 mm 4052 mm 311 mm




Table 9 Test Vehicle Frontal Profile Data

Pre-Test Profile
Vehicle Left Vehicle Right
Point 1 Powt 2 Pomnt 3 Point 4 Point 5 Pownt §
Bottom of X 4213 mm| 4302 mm| 4319 mm| 4326 mm/{ 4315 mm| 4197 mm
Front Y 738 mm 453 mm 157 mm 153 mm 452 mm 742 mm
Bumper Z 405 mm 402 mm 410 mm 408 mm 404 mm 410 mm
Top of X 4211 mm{ 4351 mm| 4357 mm| 4360 mm| 4331 mm| 4216 mm
Front Y 762 mm 449 mm 150 mm 155 mm 458 mm 763 mm
Bumper Z J09mm| 720mm| 705mm| 703 mm| 720 mm 710 mm
X 4158 mm| 4306 mm| 4306 mm| 4299 mm| 4317 mm] 4158 mm
Center of Y 755 mm 446 mm 150 mm 153 mm 443 mm 761 mm
Gnlle Z 790 mm 795 mm 781 mm 785 mm 305 mm 805 mm
X 4102 mm| 4247 mm| 4283 mm| 4288 mm|} 4256 mm| 4106 mm
Front of Y 715 mm 452 mm 150 mm 152 mm 448 mm 708 mm
Hood Z 921 mm 867 mm 867 mm 865 mm 870 mm 925 mm
Post-Test Profile
Vehicle Left Vehicle Right
Point 1 Pomt 2 Pomnt 3 Point 4 Pomnt 5 Point 6
Bottom of X 4066 mm| 4086 mm{ 4084 mm{ 4107 mm/| 4030 mm| 4070 mm
Front Y 732 mm 456 mm 157 mm 153 mm 455 mm 735 mm
Bumper Z 520 mm 526 mm 534 mm 531 mm 521 mm 547 mm
Top of X 3994 mm| 4036 mmj 4051 mm| 4056 mm| 4072 mm| 4015 mm
Front Y 765 mm 451 mm 150 mm 155 mm 460 mm 764 mm
Bumper Z 309 mm 821 mm 818 mm 824 mm 841 mm 837 mm
X 4027 mm| 4026 mm| 4021 mm| 4025 mm} 4017 mm| 4016 mm
Center of Y 746 mm 461 mm 100 mm 152 mm 452 mm 733 mm
Gnlle Z 904 mm 911 mm 912 mm 916 mm 924 mm 930 mm
X 3937 mm| 3998 mm| 4031 mm)| 4018 mm| 4004 mm] 3976 mm
Front of Y 720 mm 450 min 150 mm 151 mm 445 mm 710 mm
Hood Z 1125 mm| 1011 mm 990 mm 994 mm| 1021 mm| 1176 mm
Difference
Vehicle Left Vehicle Right
Pomt 1 Point 2 Point 3 Pomt 4 Pomt 5 Point 6
Bottom of X 147 mm 216 mm 235 mm 219 mm 285 mm 127 mm
Front Y 6 mm -3 mm 0 mm 0 mm -3 mm 7 mm
Bumper Z 115 mm) -124mmy -124mm| -123mm| -117 mm) -137 mm
Top of X 217 mm 315 mm 306 mm 304 mm 259 mm 201 mm
Front Y -3 mm ~2 mm 0 mm 0 mm -2 mm -1 mm
Bumper Z 100 mm| -101 mm| -113mmj{ -121 mm{| -121 mm| -127 mm
X 131 mm 280 mm 285 mm 274 mm 300 mm 142 mm
Center of Y 9 mm -15 mm 50 mm 1 mm -9 mm 28 mm
Grlle Z 114 mm| -116mm| -131 mm| -131 mm 119 mm| -125 mm
X 165 mm 249 mm 257 mm 270 mm 252 mm 130 mm
Front of Y -5 mm 2 mm 0 mm 1 mm 3 mm -2 mm
Hood Z 204 mm| <144 mm} -123mm| -129 mm{ -151 mm| -251 mm

Note X-axis measurements referenced forward of the rear bumper centerline Y-axi$ measurements are left and
right of the original vehicle centerline. Y-axis measurements (6 points) divide the width of the car Z-axis
(herght) measurements are from the ground
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Figure 6 Toeboard Measurements
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Driver’s Side Floorpan Measurements

PASSENGERS SIDE
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Floorpan X 7,

Location Pre-Test | Post-Test | Difference | Pre-Test | Post-Test | Difference
1 3182 mm| 3178 mm 4 mm 550 mm | 568 mm -18 mm
2 3218 mm| 3188 mm 30 mm 505mm] 550 mm | -45 mm
3 3213 mm| 3178 mm 35 mm 503mm{ 513mm | -10 mm
4 3162 mm| 3162 mm 0 mm 439 mm| 465 mm | -26 mm
5 3158 mm| 3158 mm 0 mm 438 mm| 467 mm | -29 mm
6 3156 mm| 3153 mm 3 mm 444 mm| 457 mm | -13 mm
7 3095 mm| 3095 mm () mm 394mm| 414mm | -20 mm
8 3076 mm|{ 3076 mm 0 mm 393 mm| 393 mm 0 mm
9 3061 mm| 3113 mm | -52 mm 389 mm| 408 mm | -19 mm
10 3073 mm| 3083 mm | -10 mm 560 mm| 644 mm | -84 mm
11 3060 mm| 3058 mm 2 mm 459 mm| 475mm | -16 mm

Passenger’s Side Floorpan Measurements

Floorpan X V4

Location Pre-Test | Post-Test | Difference | Pre-Test | Post-Test | Difference
1 3253 mm| 3238 mm 15 mm 510mm} 580mm | -70 mm
2 3237 mm/| 3208 mm 29 mm 530 mm| 591 mm | -61 mm
3 3183 mm} 3178 mm 5 mm 538 mm| 602mm | -64 mm
4 3178 mm| 3168 mm 10 mm 465mm| 482mm | -17 mm
5 3173 mm| 3158 mm 15 mm 465mm| 497 mm | -32 mm
6 3158 mm| 3153 mm 5 mm 480 mm| 527 mm | -47 mm
7 3100 mm| 3095 mm 5 mm 415 mm| 422 mm -7 mm
8 3093 mm| 3076 mm 17 mm 415mm| 418 mm -3 mm
9 3113 mm| 3113 mm 0 mm 90 mm| 443 mm | -353 mm

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 mm
Passenger Left Knee 2764 mm | 237 mm | 875 mm
Passenger Right Knee | 2768 mm | 564 mm | 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 2096 mm | 225 mm | 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 4mm| -65mm
Passenger Left Knee -232 mm 12mm| -59 mm
Passenger Right Knee | -228 mm 199mm/| -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

+Z: Upward from ground level
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Table 11 Fuel System Data

Usable fuel system capacity: 61 liters (from owner's manual)

Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:
Test fluid color:

Type of fuel pump:
D1d electric fuel pump
operate with ignition

switch "on" and the
engine not operating.

Details of fuel system:

56.1 - 57.3 Inters (92-94% of usable)
56.4 liters (92.5% of usable)
Stoddard

0.764

0.99 centistoke

Purple

Electric

Yes

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 Positions, Cont’d
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Description Of Timing Marks On TRC Inc. High-Speed Film

All TRC Inc. high-speed cameras are equipped with red LEDs which put tuming 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 timing 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 II cameras.

The nming generator puts out a pulse for every millisecond plus 1t 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 will have one LED appear in it This indicates a millisecond 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 onc 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 second pulse.
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Figure 8 Vehicle Reference Photo Target Locations
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Appendix A

Photographs







Figure A-3 Pre-Test Left Front View

”::" - '.l'.(' !I'I'l

.-M

-

-Figut"e‘A-si Post-Test Left Front View
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Figure A-6 Post-Test Left Side View
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Figure A-8 Post-Test Left Rear View
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Figure A-10 Post-Test Rear View




~ Figure A-11 Pre-Test Right Rear View
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Figure A-12 Post-Test Right Rear View
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Figure A-14 Post-Test Right Side View




~ Figure A-15 Pre-Test Right Front View

Figure A-16 Post-Test Right Front View
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Figure A-17 Pre-Test Overhead Overall View
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Figure A-18 Post-Test Overhead Overall View
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Figure A-21 Post-Test Front Underbody View
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Figure A-22 Pre-Test Front Mid Undery View
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Figure A-23 Post-Test Front Mid Underbody View
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Figure A-27 Post-Test Rear Underbody View




Figure A-28 Pre-Test Fuel Filler Cap View

Figure A-29 Post-Test Fuel Filler Cap View
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Figure A-31 Post-Test Engine Compartment View
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Figure A-32 Pre-Test Windshield View
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Figure A-33 Pre-Test Driver and Passenger Dummies Front View

Figure A-34 Post-Test Windshield and Driver and Passenger Dummies Front View




Figure A-35 Pre-Test Driver Dummy Position - V
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Figure A-36 Post-Test Driver Dummy Position - View 1
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Figure A-38 Post-Test Driver Dummy Position - View 2
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Figure A-40 Post-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-42 Post-Test Driver Dummy & Vehicle Interior - View 2




Figure A-44 Post-Test Driver Dummy Seat Track Position View




Figure A-45 Pre-Test Passenger Dummy Position - View 1

Figure A-46 Post-Test Passenger Dummy Position - View 1
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Figure A-48 Post-Test Passeger Dummy Position - View 2




Figure A-49 Pre-Test Passenger Dummy & Vehicle Interior - View 1

Figure A-50 Post-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-54 Post-Test Passenger Dummy Seat Track Position View







Figure A-57 Post-Test Driver Dummy Head Contact - View 2

Figure A-58 Post-Test Driver Dummy Head Contact - View 3




Figure A-59 Post-Test Driver Dummy Head Contact - View 4

Figure A-60 Post- Test Driver Dummy Knee Contact - View 1




Figure A-62 Post-Test Driver Dummy Knee Contact - View 3




Figure A-63 Post-Test Passenger Dummy Overall View

Figure A-64 Post-Test Passenger Dummy Head Contact - View 1




Figure A-65 Post-Test Passenger Dummy Head Contact - View 2
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Figure A-66 Post-Test Passenger Dummy Head Contact - View




Figure A-68 Post-Test Passenger Dummy Knee Contact - View 1
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Figure A-69 Post-Test Passenger Dummy Knee Contact - View 2
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Figure A-70 Pre-Test Vehicle Certification Label View
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Figure A-71 Pre-Test Tire Load Label View

Figure A-72 Post-Test Steering Column Damage View
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Appendix C

Dummy Configuration and Performance Verification Data




Pre-Test Dummy Configuration and Performance Verification Data

Driver Dummy S/N: 206




|
TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

206 18-0CT-01
TRC INC. TEST NO: 206CO7ED1 572E SN206 EXT.DIMENSION CALO7
T %Eéi’éli&ﬁé%éi“““‘”'"'Zéiié§_31"ééééiéiéiiiéﬁ'I’iéé&“iééﬁi%éf
TEBE;TION FOR CHEST CIRCUMFERENCEMZ;;;I—429 - 434 MM MT_—_ZE;f=£;___T
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. my |
|CHEST CIRCUHFERENCE  (Y) | 970 -1001 WM | 973. W |
|VAIST CIRCUMFERENCE () | 836 - 866 M | 853. WM |
|CHEST DEPTH  (0) | 213 - 220 W | 224. WM |
|H-POINT HEIGHT  (C) | 84 - 89 WM |  86. mm |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. WM |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 MM |  43. WM |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 WM | 886. WM |
|THIGH CLEARANCE  (F) | 140 - 155 mm | 145. mi |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 M | 597. M |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM | 470 WK |
|POPLITEAL HEIGKT (L) | 429 - 455 WM | 439. WM |
|KNEE PIVOT HEIGHT  (H) | 485 - 500 MM | 490. M |
|FOOT LENGTH  (B) | 252 - 267 mm | 256 M |
|FOOT BREADTH (W) | 91 - 107 WM | 102. WM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 WM |  91. WM |
|SHOULDER BREADTH (V) | 422 - 437 WM | 434, WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | 5i6. mM |
|ELBOW REST HEIGHT  (J) | 191 - 211 W | 206. WM |
| SHOULDER-ELBOV LENGTH (1) | 330 - 345 MM | 343. WM |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 My | 297. M4 |
572E SN206 EXT.DINENSTON CALOT
DUMMY MEETS S ECIFICATID
TECHNICIANJ{” ,rjfzzgéﬁ RUN NUMBER: 101801.1221

_____________________-.___._____.'_-___._.________________________________________................J



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 16~0CT-01
TRC INC. TEST NO: 206CO7HD1 572E SN206 HEAD DROP CAL 07
I | | l
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
| | I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| I | I
|[RELATIVE HUMIDITY | 10 - 70 % | 42.0 % |
I I
|PEAK RESULTANT ACCELERATION]| 225 - 275 G 267.13 G
I I
|PEAK LATERAL ACCELERATION | 15 G MAX 12.13 G
| I
|IS ACCELERATION CURVE |
| UNIMODAL? [ YES YES

T W L e e . e e R R A e e e A R BR Ak e e M bk b e T e e Al e T A Mk o =

TEST MEETS SPECIFICATIONS

TECHNICIAN £/ 4, 407 RUN NUMBER: 101601.1021;1
Ve
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 17-0CT-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 206CO7NF3 572E SN206 NECK FLEXION CALO7
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I

TEMPERATURE | 20.6-22.2 DEG. C 21.1 DEG. C |
I

RELATIVE HUMIDITY I 10 - 70 % 33.0 % |
IMPACT VELOCITY | 6.89 - 7.13 M/8 6.99 M/S |
| 10 MS | 22.50 - 27.50 G | 25.08 G I

PENDULUM =~ ~ oo oo o

| 20 MS | 17.60 - 22.60 G | 22.53 G l

DECELERATION =cecemc e oo cte e e e e

| 30 MS | 12.50 - 18.50 G | 16.93 ¢ |

I | I

MAX PENDULUM G i 29 G MAX |  25.75 G |
| I | |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX [ 16.84 G |
| DECELERATION-TIME CURVE | ! i
|DECAY TIME TO 5 G | 34 - 42 MS |  38.00 MS I
| D PLANE | MAX | 64 - 78 DEG. | 74.28 DEG. |
ROTATION | TIME | 57 - 64 MS | 61.12 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 99.90 NM |
OCCIPITAL =~ mom o e m e

| CONDYLE | TIME | 47 - 58 MS |  50.56 MS |

e T A e e ok e T M T e D NN RA M B M A b ek A e A e o T W T M A e AR AR AR AR A e e e

ROTATION ANGLE-TIME CURVE | I |
DECAY TIME TO ZERO | 113 - 128 MS | 119.92 MS {
POSITIVE MOMENT-TIME CURVE | [ |
DECAY TIME TO ZERO | 97 - 107 MS | 102.48 MS |

O A ke A e el s e Ty Y M S R b ke ke e ek A T M M S A R

TEST MEETS SPECIFICATIONS

1
TECHNICIAN Aﬁf%%ﬁ{/fzifjﬁ%gﬁz’ RUN NUMBER: 101701.1247;2
P 7 *
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 17-0CT-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 206CO7NE2 572E SN206 NECK EXT CALO7
| TEST PARAMETER | SPECIFICATION | TEST RESULTS I
| | |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C I
I I |
RELATIVE HUMIDITY | 10 - 70 % |  33.0 % !
| | I
IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| 10 MS | 17.20 - 21.20 G | 19.14 G |
PENDULUM w==r———eccmcmmec e e mmcmmmm— e mmwm—— e mm e
| 20 ¥S | 14.00 - 19.00 G | 18.39 G |
| DECELERATION = ——mmcrrm o me oot —mmm e m = =
| | 30 MS | 11.00 - 16.00 G | 15.93 G |
| I
[MAX PENDULUM G | 22 G MAX I 19.61 G
| |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.85 G
| DECELERATION~TIME CURVE I I
|DECAY TIME TO 5 G | 38 - 46 MS | 40.32 MS
| D PLANE | MAX | 81 - 106 DEG. | 95.66 DEG. |
| e mmm e memm e
| ROTATION | TIME | 72 - 82 MS | 77.92 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -73.55 NM |
| OCCIPITAL =  ~—-=memer o mmmmeer e ecmcmcmc oo mdaceec——eme———aswe=
| CONDYLE | TIME | 65 -~ 79 MS | 72.56 MS I
| ROTATION ANGLE-TIME CURVE | I |
|DECAY TIME TO ZERO | 147 - 174 MS | 158.24 MS |
|NEGATIVE MOMENT-TIME CURVE | | |
| DECAY TIME TO ZERO | 120 - 148 MS | 145.28 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN/ﬁ%Z%((/>§%%Zﬁkf/ RUN NUMBER: 101701.1355;1
7
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 18-0CT-01

TRC INC. TEST NO: 206C0O7THL 572E SN206 H.S.THORAX CALO7

e ke A A LV S o e e A T b ik R W e e MR R T e e e T T e e Ak ke e e AR R T e e AA R A W T - e

A . ———

TEST PARAMETER |  SPECIFICATION TEST RESULTS
| l

TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
|
RELATIVE HUMIDITY 10-70% | 28.0¢% |
|
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S |
|
MAXIMUM DEFLECTION 63.5 - 72.6 MM 64.2 MM 1
|
MAXIMUM RESISTIVE FORCE 5159 - 5894 N 5872. N |
i
INTERNAL HYSTERESIS 69% - 85% 71.7% |

TEST MEETS SPECIFICATIONS
TECHNICIAN # /9, 77 - RUN NUMBER: 101801.0809;1
e
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Transportation Research Center Inc

Hybnd III Hip Range of Motion

Serial Number:- 206L Date  10/16/2001
Test Number- 206C07 Time- 09:26
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 -256 217 °C Pass
Humidity 10 - 70 41 % Pass
Moment at 30 deg <= 94 9 91 2 Nm Pass
Angle at 203 Nm 40 0 - 50 0 42 7 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 210 8 Nm at 43 1 deg
Moment About H-Pomt Peak Angle 43 1 deg at 210 8 Nm
240
180
Nm
120
//
. —
60 _ -
// -
/‘//"
O /r/f”““wﬁ#ﬂJ,)W | N
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 2 deg/sec M1in 6 9 deg/sec
12 00
9 00 - - -
deg/sec xfdﬁ“”“”“”’?“»NJuafufx»hng**“vv\ P A TV VL R e
6 00 //ff’ . . . ... ..
3 00
0 00
-15 0 15 30 45 60

degrees




Transportation Research Center Inc

Hybrid III Hip Range of Motion

degrees

Serial Number  206R Date: 10/16/2001
Test Number. 206C07 Time: 09-33
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 -2560 217 °C Pass
Humidity 10 - 70 41 % Pass
Moment at 30 deg <= 94 9 91 0 Nm Pass
Angle at 203 Nm 40 0 - 50 0 41 9 deg Pass
Average Velocity 50-100 7 5 deg/sec Pass
Peak Moment 211 1 Nm at 42 3 deg
Moment About H-Point Peak Angle 42 3 deg at 211 1 Nm
240
180
Nm
120
60 - . . /
//
O ) F,,_—d-"""“f/ T
g
P
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 1 deg/sec Min 6 9 deg/sec
12 00
g 00 - e e
6 00} / . - - - .
/z
300 : :
0 00
-15 0 15 30 45 60




TRANSFORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 17-0CT-01

TRC INC. TEST NO: 206CO7LK1 572E SN206 LEFT KNEE CAL 07
| TEST PARAMETER | SPECIFICATION | TEST RESULTS I
I | |
| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
| |
|RELATIVE HUMIDITY 10 - 70 % 34.0 % |
l

| PROBE VELOCITY 2.07 - 2.13 M/S 2.09 M/S |
| |
| PEAK KNEE IMPACT FORCE 4715 - 5782 N 5725.1 N |
|5.0 KG PENDULUM |

TEST MEETS SPECIFICATIONS
y
TECHNICIAN é§£2;’§>’25§3%2ﬁ522 RUN NUMBER: 101701.0830;1
"/
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 17-0CT-01
TRC INC. TEST NO: 206C07RK2 572E SN207 RIGHT KNEE CAL 07
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG- C |
| | |
|RELATIVE HUMIDITY | 10 - 70 % | 34.0 % [
| | | |
| PROBE VELOCITY |  2.07 - 2.13 M/ | 2.10 M/S l
| | | I
| PEAK KNEE IMPACT FORCE I 4715 - 5782 N | 4891.3 N |

{5.0 KG PENDULUM | | |

e e e e o o e e A T T e A T T T R e MR R T e e e s R W W e e A AL A e e AR TR T et e R T e i

TEST MEETS Sng;TICATIONS ‘

//fgjéﬁzéfzzr RUN NUMBER: 101701.0853;1

/
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 16-0CT-01
LEFT KNEE
TRC INC. TEST NO: 206C07LS1 572E SN206 LEFT SLIDER CAL 07
| | I
| TEST PARAMETER [ SPECIFICATION TEST RESULTS |
TEMPERATURE | 18.9-25.6 DEG. C 21.7 DEG. C

I

RELATIVE HUMIDITY | 16 - 70 % 38.0 %
PENDULUM VELOCITY 2.70-2.80 M/S | 2.76 M/8

SR A W W P S TR M e M e e e e i kel AR NN S W M W MR W T M e e e e e ke e e e A L R

. AR U e e o e ki e e S S M W P e e e e e e e e il e AN N S S A A NN R R R S T e e e ke el A S T T e

TEST MEETS SPECIFICATIONS,

TECMICIW/M RUN NUMBER: 101601.1509;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 16-0CT-01

RIGHT KNEE
TRC INC. TEST NO: 206CO7RS1 572E SN206 RIGHT SLIDER CAL 07
I ! I

TEST PARAMETER | SPECIFICATION | TEST RESULTS

| | |
TEMPERATURE [ 18.9-25.6 DEG. C | 21.7 DEG. C |
I
RELATIVE HUMIDITY | 10 - 70 % | 40.0 % [
|
PENDULUM VELOCITY | 2.70-2.80 M/S | 2.76 M/S |
l | |
FORCE AT 10.0 MM DISPLACEMENT| 1259 - 1721 N |1587. N |
l |
FORCE AT 18.0 MM DISPLACEMENT| 2268 - 3096 N  [3040. N |

P e o e S s T T T e e BB W e e e e R W e e AR N e e ke S T e e A e el S W e e e

TEST MEETS SPECIFICATIONS

TECHNICIANL££;;%$232;Z;2¥;15 RUN NUMBER: 101601.1337;1
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Pre-Test Dummy Configuration and Performance Verification Data

Passenger Dummy S/N: 202




TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

202 18-0CT~01
TRC INC. TEST NO: 202C08ED1 572E SN202 EXT.DIMENSION CALOS8
o TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
TESEX;EBQHEOR CHEST CIRCUMFERENCE (AA)I_ZE;_:ﬁZEZ_;M I ;32. MM I
|LOCATION FOR WAIST CIRCUNFERENCE (BB)| 226 - 231 MM | 229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 WM | 993. M |
|WAIST CIRCUMFERENCE  (2) | 836 - 866 MM | 856. MM |
|cHEST DEPTH  (0) | 213 - 229 Wt | 226. WM |
|u-POINT HETGHT  (C) | 84 - 89 WM |  86. MM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. Mt |
|SKULL CAP T0 BACKLINE  (H) | 41 - 46 M |  43. MM |
|TOTAL STTTING HEIGHT  (A) | 879 - 889 MM | 886. 1 |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 145. MM |
[BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 597. M |
[BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM [ 470 MM |
|POPLITEAL HEIGHT (L) | 429 - 455 Wi | 447. m |
|KNEE PIVOT HETGHT (M) | 485 - 500 WX | 48s. WM |
|FooT LENeTH | () | 252 - 267 MM | 254, M |
|FoOT BREADIH (W) | 91- 107 M | 102. M |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  9L. MM |
|SHOULDER BREADTH (V) | 422 - 437 WM | 434 M |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM | 516 MH |
|ELBOV REST HEIGHT  (J) | 191 - 211 W | 203. me |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 MM | 333. M |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 My | 297. MM |

o A A i o o e T W e e N N P e e e e e A EE AR M P e e o A AL A A W T e e AR e

572E SN202 EXT.DIMENSION CALO8

DUMMY MEETS SPECIFICATI
TECHNICIAN /£ 44" 4 RUN NUMBER: 101801.1019




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 16-0CT-01
TRC INC. TEST NO: 202C08HD1 572E SN202 HEAD DROP CAL 08
| I I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
| | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
|
|RELATIVE HUMIDITY | 10 - 70 % |  39.0 %
I I |
|PEAK RESULTANT ACCELERATION] 225 - 275 G 246.64 G |
| I |
|PEAK LATERAL ACCELERATION | 15 G MAX 12.15 G |
I I I
| IS ACCELERATION CURVE | |
| UNTMODAL? | YES YES |
TEST MEETS SPECIFICATIONS
TECHNICIAN ///’ g RUN NUMBER: 101601.1327;2
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 17-0CT-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 202C0O8NF1 572E SN202 NECK FLEXION CALO8
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
I I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
I | |

RELATIVE HUMIDITY | 10 - 70 % | 31.0 % |
| I

IMPACT VELOCITY | 6.89 - 7.13 M/ | 6.99 M/S l
I | 10 MS | 22.50 - 27.50 G | 25.56 G |
PENDULUM =~ s emeo oo e e

| 20 MS | 17.60 - 22.60 G | 22.57 G I

DECELERATION ==c- s mmemem oo rrccec s m e —e e

| 30 ¥ | 12.50 - 18.50 G | 18.10 G |

I | | I
|MAX PENDULUM G I 29 G MAX | 26.20 G |
I | I |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 18.02 G |
[DECELERATION-TIME CURVE | | I
|DECAY TIME TO 5 G | 34 - 42 MS I 36.40 MS |
D PLANE | MAX | 64 - 78 DEG. | 72.23 DEG. I

| ROTATION | TIME | 57 - 64 MS |  61.12 MS |
MOMENT ABQUT | MAX | 88.2 - 108.5 NM | 98.00 NM I
OCCIPITAL = cmcmmcmc oo oo oo

| CONDYLE | TIME | 47 - 58 MS |  49.68 MS I

L e e L T T nemp e ——————————— A A L L

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 118.96 MS I
POSITIVE MOMENT-TIME CURVE | | I
DECAY TIME TO ZERO | 97 - 107 MS | 101.04 ¥MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN AbZ5 77 RUN NUMBER: 101701.1458;2
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 17-0CT-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 202CO8NE2 572E SN202 NECK EXT CALOS8
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I I

TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C |
| I

RELATIVE HUMIDITY | 10 - 70 % | 31.0 % |
I

IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| 10 MS | 17.20 - 21.20 G | 19.92 G |

PENDULGH = =;rmmm e mccmme e oo tm e —mmm

| 20 ¥MS | 14.00 - 19.00 G | 18.01 G |

DECELERATION ————ecm o mmeimmcr oo — s mmm e —m—— e mmm— =

| 30 MS | 11.00 - 16.00 G | 15.92 G |

I | I |
|MAX PENDULUM G | 22 G MAX | 20.47 G |
I | |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.84 G I
| DECELERATION-TIME CURVE | I I
|DECAY TIME TO 5 G | 38 - 46 MS | 38.56 MS |
| D PLANE | MAX | 81 - 106 DEG. | 96.63 DEG. |
| e emmmmmm e mmmmmm e
| ROTATION | TIME | 72 - 82 MS | 76.40 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -76.44 NM |
OCCIPITAL = ————emcmmrmccmmtmsc e e e s i e mrmcr s
CONDYLE | TIME | 65 - 79 MS | 70.08 MS |
ROTATION ANGLE-TIME CURVE | I I
DECAY TIME TO ZERO I 147 - 174 MS | 153.12 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 136.08 MS !

e e L U B e e e e e e A W TR T e TR e e e R R R T W e e e e e e M A W R P e e ek e A N WS MR e e

RUN NUMBER: 101701.1603;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 18-0CT-01

TRC INC. TEST NO: 202CO8TH1 572E S5N202 H.S.THORAX CALOS8

T T ey e e ek M T e e S A A e e e e A R e e e A SRR N W TR TR e e A =

TEST PARAMETER | SPECIFICATION | TEST RESULTS

| I
| TEHPERATURE | 20.6-22.2 DEG. C 21.7 DEG. C [

I I I
|RELATIVE HUMIDITY | 10 - 70 % |  28.0 % |
I | [
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.59 M/S |
I
| MAXIMUM DEFLECTION 63.5 - 72.6 MM | 65.4 MM
|
[MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5665. N

|

| INTERNAL HYSTERESIS 69% - 85% | 72.1%

TEST MEETS SPECIFICATIONS

L
TECHNICIAN /5, 72 7 RUN NUMBER: 101801.1338;1
;j?%%/




SH 8y 8- 8 3 22 @ “SH 6 B1 8 2 £4 ¥Z YLWQ HY3d 681 SSUTI HI H3LTNIA JXN3d  1INNYH3

(SKH]  3JH1L
bal Be o8 8/ 09 05 ay gt A Bl e mfddl
Y
. . .Il@.— -
[9p]
- )
5]
~—
m
0
g
. . — 8¢ =
<
. =z
)
— 8%
: —1 B
16168 188101 ¥3IGUNN NNY BBIUD XUHOHL S H ZOINS 3ILS THL8B2ZBZ d3EHNN 1531 J¥l 05

NOILUd3 74330 UNTNANId
NOITLUHE1TeD XY¥O0HL 111 OI¥8AH 3-2LS 1y¥8d




P81 SSYUT1Y  HZ H3ILNIA AXN3d  TINNGH3

B~

8

gy

B9

a8

P81

SW B8y 8- 8 N 26 8- 'SH Z6 61 8 N 9C G938 Y160 NY3d
(SH}  3HIL
gal 86 08 eL 09 as ok at ac Bl B B1-
1°6166 188181 Y3IGHUAN NNY 80190 XUHOHL S H ZOINS LS TH180JZBC d38WNN LS31 J¥L

33404 KATINAONId
NOTLuHEIWI XYYOHL I11 QIddAH 3-ZLS 1dbd

33404

(81 X N)



S 6B @ 8 WN 2B @- ‘SW ¥B GC 8 WH B¥Y G9 ©1v0 3B3d P81 SSUTI3 HI H3LTI4 0X1S3 TINNEHD

(SW1 3IWIL
8ol 86 48 oL 69 e oy ac 62 Bl 8 01~
B
— e o
@
)
[
I
(e}
m
3 - - | u
28 m
—
=
=
—| 86
—! pz1
176160 108101 U3aWNN NNY 80790 XUu0NUL § H Z0ZNS 3240 THLI89J207 §3aWAN 1S3l oyl 25!

IN3U338T4SI0 UNNYILS
NOILGHAIYD XUYOHL I11 QIHEAH 3-ZCLS Lyvd



SH 8y 8- 8 N 26 B- ‘SH Z6 Bl 8 N 95 6996 @81 S5SY13 HD 4XN3d
SW 08 @ 8 W 20 B- ‘SU ¥@ GZ 8 WH 8y 68 yLel Auid 881 5SE813 HJ ¥3ilLlid axLs9
(WH)  LN3W33Y4SIa
gal g6 08 gl 29 25 arv ar A Bl g
1°6160 188101 Y3IBUNN NNY B@TU0 XUHOHL S H ZBINS 3ZLS THLBAJZBE  ¥38UNN LSTL Jdl

33404 UNTINONId 5A IN3H3I3U4SI0 L1S3HD
NOTLUH8ITYD XUd0HL 111 CIYAAR 3-ZLG ldvd

TINNYHD

Be

33404

ot

{201 X N)

03

88

Bet




Transportation Research Center Inc

Hybrid III Hip Range of Motion

Serial Number  202L Date  10/16/2001
Test Number- 202C08 Time 09-10
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 21 7 °C Pass
Humidity 10 - 70 41 % Pass
Moment at 30 deg <= 94 9 78 2 Nm Pass
Angle at 203 Nm 40 0 - 50 0 40 8 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 210 4 Nm at 4l Z deg
Moment About H-Point Peak Angle 41 2 deg at 210 4 Nm
240
180
Nm
120
/-r -
O d:j,w""'/ R
e |
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 2 deg/sec Min 6 9 deg/sec
12 00
9 00 e .. )
deg/sec e R e UL N A N O
600y 7 - i ..
A B
3 00
0 00
-15 0 15 30 45 60

degrees




Nm

Transportation Research Center Inc

Hybrid I Hip Range of Motion

Serial Number. 202R Date  10/16/2001
Test Number 202C08 Time: 09.06
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 217 °C Pass
Humidity 10 - 70 41 % Pass
Moment at 30 deg <= 94 9 93 5 Nm Pass
Angle at 203 Nm 40 0 - 50 0 40 7 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 211 5 Nm at 41 2 deg
Moment About H-Point Peak Angle 41 2 deg at 211 5 Nm
240
180
120
60 : ~ / _
///', ﬂ
P
0 M‘H . - —l
“/f’f/f!ﬂ’ ,

-15 0 15 degrees 30 45 60
Angular Velocity Max 8 1 deg/sec Min 6 9 deg/sec
12 00

9 00 . v -
deg/sec r/‘ﬁ‘ T N e e T RN Y A
6 OO / h " " " b
3 00 .
0 00
15 0 15 30 75 50

degrees




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 17-0CT-01
TRC INC. TEST NO: 202C08LK1 572E SN202 LEFT KNEE CAL 08
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
| | l
| TEXPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
|
|RELATIVE HUMIDITY 10 - 70 % 35.0 % |
| l
| PROBE VELOCITY 2.07 - 2.13 M/S 2.10 M/S [
I | I
| PEAK KNEE IMPACT FORCE 4715 - 5782 N 5123.4 N
[5.0 KG PENDULUM |

e he AR . e A W = A T el R e i U A ek A e e Al e Ml S W TR e A e W o

TEST MEETS SPECIFICATIONS

4
TECHNICIANAAgzgééffiaﬁ;gfz?zZZ RUN NUMBER: 101701.0841;1
77
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 17-0CT-01
TRC INC. TEST NO: 202C08RK1 572E SN202 RIGHT KNEE CAL 08
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEHPERATURE ] 18.9-25.6 DEG. C 21.1 DEG. C |
| | I
[RELATIVE HUMIDITY i 10 - 70 % 35.0 % |
l l |
| PROBE VELOCITY | 2.07 - 2.13 M/S 2.10 M/S |
| l [ I
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5441.5 N |
5.0 XG PENDULUM | |

TEST MEETS SPECIFICATIONS

TECHNICIAN ,fﬁzgézﬁif:;g;agz%if RUN NUMBER: 101701.0844;1
77




S PR 8 8 962 1- ‘SHZL T8I 11l 9ivd Avid P85 SSYTD  HI  ¥3LNTd IXNId  TINNGHD
(1-91 X SH} 3HIL

00c 881 991 vl 91 8ai 68 Q9 By ne e @GWM)
8
. . —1 BE
>
[y
)
m
™
m
x
o
- —8y =
o ]
. =
. o
: —1 86
: —1 B2}
T'¢b86G 104101 ¥3GUAN NNY 80 197 J3NM LHITY ZBINS dZLS IXH8B0Z0Z  ¥3GUNN 1531 Yl 051

( ON3d 9% §) NOILBY¥3IT3II30 UNINON3d
NOILbY¥EI63 33INA LHOIY IID QTY8AH 3I-2L5 Ldvd




S 99 8 @ N +@ €3~ “SW ¢L 7 @ N 85 1r¥S 9190 AV3d 809 SSHT1) HJ ¥3LNIA IXN3Id  1INNUHD
(1-01 X SW) 3HIL
pez 881 091 ey 8l a6l a8 a3 av ac 8 8e-

| | | | | o

30404

(287 X N)

1'¥780 194101  d3AUNN NDY 86 193 I3INA LHOIY C8INS 3LLS TA480328C  H3IEUNN LS3L ¥l st

[ ONdd 9A §) 33404 UNTINON3d
NOTLGHAIT9D 33NN IHOIY I11 CGIYGAH 3-ZL8 1¥¥d




TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 16-0CT-01
LEFT KNEE

TRC INC. TEST NO: 202C08LS1 572E SN202 LEFT SLIDER CAL 08
! l
| TEST PARAMETER |  SPECIFICATION TEST RESULTS |
l | |
| TEMPERATURE | 18.9-25.6 DEG. C 21.7 DEG. C |
| I
|RELATIVE HUMIDITY | 10 - 70 % 39.0 % |
| |
| PENDULUM VELOCITY 2.70-2.80 M/S 2.76 M/8 |
I | |
| FORCE AT 10.0 MM DISPLACEMENT| 1259 - 1721 N  |1509. N |
| I l
| FORCE AT 18.0 MM DISPLACEMENT| 2268 - 3096 N  |2808. N |

TEST MEETS SPECIFICATIONS
TECHNICIAN 2 /o " s b RUN NUMBER: 101601.1243;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 16-0CT-01
RIGHT KNEE
TRC INC. TEST NO: 202C08RS1 572E SN202 RIGHT SLIDER CAL 08
| l |
| TEST PARAMETER SPECIFICATION | TEST RESULTS |
I l t
| TEMPERATURE 18.9-25.6 DEG. ¢ | 21.7 DEG. C |
| l
|RELATIVE HUMIDITY 10 - 70 % | 39.0 % |
I | I
| PENDULUM VELOCITY | 2.70-2.80 M/S | 2.76 M/S |

U . R T e A ek W e e Ml S W e e e e it B W TR M e e m A A MR R e e e e A A A T e e M e

T T ek N e e e e AR W R T e e ek il A Ak T P e A e A M e e e e e R T g e e e e i W e A

e e e e e S T e e e e R e e e ek L T e e e A R e e e el R e W —

TEST MEETS SPECIFICATIONS
¢

TECHNICIAN . 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 25-0CT-01
TRC INC. TEST NO: 206COSED1 572E SN206 EXT.DIMENSION CALOS8
1 TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
]ngz;EON FOR CHES;_EEEEGHFERENCE_z;;;| 429 - 432 QM I __252. MM _T
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 W |  229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 KM | 993. WM |
[VAIST CIRCUMFERENCE  (z) | 836 - 866 MM | 856. MM |
|CHEST DEPTH  (0) | 213 - 229 WM | 224. MM |
|H-POINT HEIGHT  (C) | 84 - 89 MM | 86 MM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. WM |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 MM |  43. M0 |
|TOTAL STTTING HEIGHT  (A) | 879 - 889 MK | 88l. MK |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 150. MM |
|BUTTOCK KNEE LENGTH  (X) | 579 - 605 MM | 597. My |
IBUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WM | 470. MM |
|POPLITEAL HETGHT (L) | 429 - 455 MM | 447. MM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 WM | 500 MM |
|FOOT LENGTH  (P) | 252 - 267 MM | 254. MM |
|FoOT BREADTH (W) | 91 - 107 WM | 102. MM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  89. MM |
|SHOULDER BREADTH (V) | 422 - 437 MM | 434 MM |
|SHOULDER PIVOT HETGRT  (B) | 506 - 521 MM | 5le. MM |
|ELBOW REST HEIGHT  (J) | 191 - 211 MM | 208. MM |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 MM | 345. MM |
|BACK OF ELBOW T0 WRIST PIVOT  (G) | 290 - 305 MM | 297. mt |

e D o o e TP S M A s e e e e S e M T T M TR TR TH TR T T e 48 e e i e W

572E SN206 EXT. DIMENSION CALOS <
DUMMY MEETS SPECLP
TECHNICIAN ,/ 47, el RUN NUMBER: 102501.0858




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th

23-0CT-01

TRC INC. TEST NO: 206CO8HD1 572E SN206 HEAD DROP CAL 08
I I
| TEST PARAMETER SPECIFICATION | TEST RESULTS
| I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C
I I
|RELATIVE HUMIDITY 10 - 70 % | 60.0 %

| I
| PEAK RESULTANT ACCELERATION 225 - 275 G | 270.77 G I
I I |
| PEAK LATERAL ACCELERATION 15 G MAX | 3.01 G I
I | I I
|IS ACCELERATION CURVE | I
| UNIMODAL? YES | YES |

W T T T WS W WE MR MR TR ER R T WP A M e e e e e e e e e e A W e e e e e S S S N N W W TR W S T W oW

TEST MEETS SPECIFICATIONS
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 24-0CT-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 206CO8NF1 572E S$N206 NECK FLEXION CALOS
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
| | I I
|RELATIVE HUMIDITY | 10 - 70 % |  60.0 % l
I |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 6.93 M/S |
| | 10 MS | 22.50 - 27.50 G | 24.67 G |
|  PENDULUM = cemm e mmmmmm e
| | 20 MS | 17.60 - 22.60 G | 21.53 G |
| DECELERATION = —ccmmme oo ecmmmccmmmm— o m oo mieimmen
| | 30 MS | 12.50 - 18.50 G | 18.44 G |
| | I
|MAX PENDULUM G | 29 G MAX l 25.46 G
| |
|[MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 18.35 G
|DECELERATION-TIME CURVE | |
|DECAY TIME TO 5 G | 34 - 42 MS | 37.76 MS
| D PLANE | MAX | 64 - 78 DEG. | 73.70 DEG |
| ROTATION | TIME | 57 - 64 MS | 60.16 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 98.38 NM 1
| OCCIPITAL = —emmmmrmecmm oo eeccmrcc st m e
| CONDYLE | TIME | 47 - 58 MS | 50.96 MS |

|ROTATION ANGLE-TIME CURVE | | |
|[DECAY TIME TO ZERO | 113 - 128 MS | 121.68 MS |
|POSITIVE MOMENT-TIME CURVE | | I
|DECAY TIME TO ZERO | 97 - 107 MS | 103.60 MS |

o o T T W W R W W W MW MR M M e e e e e e e i e B N R TR e e e e e R W W e ek A

TEST MEETS SPECIFICATIONS
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 24-0CT-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 206C0O8NE1 572E SN206 NECK EXT CALO8
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I
| TEMPERATURE 20.6 - 22.2 DEG. C 21.7 DEG. C |
I
RELATIVE HUMIDITY 10 - 70 % 61.0 % |
|
IMPACT VELOCITY 5.95 - 6.19 M/S 6.00 M/S |
| | 10 MS | 17.20 - 21.20 G | 18.30 G |
PENDULUM = meeeemmc e mmcmmmmc e e
| 20 MS | 14.00 - 19.00 G | 17.81 G |
DECELERATION = —-- oo cee et mmcmec e e =
| 30 M5 | 11.00 - 16.00 G | 15.58 G |
I
MAX PENDULUM G 22 G MAX 18.44 G |
| |
|MAX PENDULUM G ABOVE 30 MS 22 G MAX 15.56 G |
| DECELERATION-TIME CURVE I
|DECAY TIME TO 5 G 38 - 46 MS 41.60 MS |
| D PLANE | MAX | 81 - 106 DEG. | 99.35 DEG. |
U
| ROTATION | TIME | 72 - 82 MS | 79.52 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -67.86 NM |
| OCCIPITAL =  ~emmmm e tmer e ————mmmmmm;ee———————m o
| CONDYLE | TIME | 65 - 79 MS | 74.00 MS |
|ROTATION ANGLE-TIME CURVE | | I
|DECAY TIME TO ZERO | 147 - 174 MS | 160.64 MS |
|NEGATIVE MOMENT-TIME CURVE | I I
|DECAY TIME TO ZERO | 120 - 148 MS | 146.88 MS |
TEST MEETS SPECIFICATIONS
TECHNICIAN RUN NUMBER: 102401.1225;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 24-0CT-01

TRC INC. TEST NO: 206CO8TH1 572E SN206 H.S.THORAX CALO8

e o e i e A o e A T T e e e e e A e

[ ccmmmmmmmcmme-
TEST PARAMETER | SPECIFICATION | TEST RESULTS
|
TEMPERATURE | 20.6-22.2 DEG. C 21.7 DEG. C
| |
RELATIVE HUMIDITY | 10-70% | 62.0¢% |
|
| PENDULUM VELOCITY | 6.59 - 6.83 M/S 6.59 M/S
I I
|MAXIMUM DEFLECTION | 63.5 - 72.6 MM 65.3 MM
I |
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N 5778. N
I | | |
| INTERNAL HYSTERESIS | 69% - 85% | 71.7% |

TEST MEETS SPECIFICATIONS

(
TECHNICIANmzﬁjgfﬁ/{:¢ZVﬁ2£f RUN NUMBER: 102401.1453;1
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deg/sec

Tranéportat1on Research Center Inc
Hybrid HI Hip Range of Motion
Serial Number. 206R Date  10/23/2001
Test Number 206C08 Time. 11:47
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 21 7 °C Pass
Humidity 10 - 70 60 % Pass
Moment at 30 deg <= 094 9 92 9 Nm Pass
Angle at 203 Nm 40 0 - 50 0 42 0 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 210 4 Nm at 42 3 deg

Moment About H-Point Peak Angle 42 3 deg at 210 4 Nm
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60 - /,.,f./

. /
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0 : — —1
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Transportation Research Center Inc

Hybnd I1T Hip Range of Motion
Senal Number  206L Date  10/23/2001
Test Number 206C08 Tme 11 31
Comments-
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 -256 217 °C Pass
Humidity 10 - 70 60 % Pass
Moment at 30 deg <=94 9 84 7 Nm Pass
Angle at 203 Nm 40 0 - 50 0 43 1 deg Pass
Average Velocity 50-100 7 5 deg/sec Pass
Peak Moment 211 4 Nm at 43 5 deg
Moment About H-Pomt Peak Angle 43 5 deg at 211 4 Nm
240
180
Nm :
120
o
e -
0 . ﬂf_,,f/ L
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 1 deg/sec Min 6 9 deg/sec
12 00
9 00 . o
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3 00
0 00
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TRANSPORTATION RESEARCH CENTER
LEFT KNEE IMPACT TEST

HYBRID III 50th

INC.

23-0CT-01

TRC INC. TEST NO: 206C08LK1 572E SN206 LEFT KNEE CAL 08
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS }
|
TEMPERATURE | 18.9-25.6 DEG. C 21.7 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % 60.0 %
|
PROBE VELOCITY |  2.07 - 2.13 M/S 2.10 M/$
|
PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5462.3 N
|5.0 KG PENDULUM |

O —— — " —— el T ok s N e T Al W e

TEST MEETS SPECIFICATIONS

TECHNICIAN;_szg;Zdﬁfzf e
e

RUN

NUMBER: 102301.1333;3
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 23-0CT-01

TRC INC. TEST NO: 206CO8RK1 572E SN206 RIGHT KNEE CAL 08
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l

TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |

l I

RELATIVE HUMIDITY | 10 - 70 % | 60.0 % |

l

PROBE VELOCITY | 2.07 - 2.13 M/S | 2.13 M/S |

I |

PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5393.0 N |

5.0 KG PENDULUM | | |

TEST MEETS SPECIFICATIONS

TECHNICIAN i% %?é{<-@22§/2i: RUN NUMBER: 102301.1123;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 23-0CT-01

LEFT KNEE

TRC INC. TEST NO: 206CO08LS1

A - ek A . T W —

572E SN206 LEFT SLIDER CAL 08

O T i e e L L L Y

|
TEST RESULTS |

|
| TEST PARAMETER SPECIFICATION |
| I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C
I l
|RELATIVE HUMIDITY 10 - 70 % ] 61.0 %
|
| PENDULUM VELOCITY 2.70-2.80 M/S l 2.80 M/S
I |
| FORCE AT 10.0 MM DISPLACEMENT 1259 -~ 1721 N |1334. N

e e e e p—p—

TEST MEETS SPECIFICATIONS

e R " T T e e S e g e e kM S S e ——

RUN NUMBER: 102301.1448;1

TECHNICIAN / / W%.
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th

RIGHT KNEE
TRC INC.

TEST NO: 206CO8RS1

572E SN206

23-0CT-01

RIGHT SLIDER CAL 08

TEST PARAMETER

SPECIFICATION

TEST RESULTS

TEMPERATURE

et i —— —

e e MR A e e e A A S R RN R TR R T e e e e e e e A MR S A e R e e e S B MR T e

18.9-25.6 DEG. C

—— e s

21.7 DEG. C

- e e e e e e G . R W MR R TR TR M e e e e e e S A A T e e ml  r ED EE T M e A S

2268 ~ 3096 N

|
|3039. N I

e . W e  l a S W W W WY M e e e e e e Al el ek M v e e e e A R TR TR M e e A AR R R e e e

TEST MEETS SPECIFICATIONS

TECHNICIAN

[ o
/

RUN NUMBER: 102301.1522;1
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Post-Test Dummy Configuration and Performance Verification Data

Passenger Dummy S/N: 202




TRANSPORTATION RESEARCH CENTER INC.
HYBRID ITI EXTERNAL DIMENSIONS

202 24-0CT-01
TRC INC. TEST NO: 202C09ED1 572E SN202 EXT.DIMENSION CAL09
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
TEBE;;;BQ_FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 HH | __Zgit_ﬁﬁ__uT
|LOCATION FOR VAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 220. MM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 WM | 993. WM |
|WAIST CIRCUMFERENCE  (Z) | 836 - 866 MM | 856. MH |
|CHEST DEPTH  (0) | 213 - 229 WM | 224, WM |
|H-POINT HEIGAT  (C) | 84 - 89 WM |  86. M |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 135. WM |
|SKULL CAP TO BACKLINE  (H) | 4L - 46 MM |  46. M |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 WM | 886. MM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 142. Wi |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 589. WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WM |  467. MM |
|POPLITEAL HEIGHT (L) | 429 - 455 WM | 447. WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 M |  495. WM |
|FOOT LENGTH  (B) | 252 - 267 WM | 254. WM |
|FOOT BREADTH (W) | 91 - 107 WK | 102. WM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  oL. My |
|SHOULDER BREADTH (V) | 422 - 437 WM | 432, MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | 511. My |
|ELBOW REST HETGHT  (J) | 191 - 211 WM | 201. WM |
| SHOULDER-ELBOW LENGTH (L) | 330 - 345 MM | 333. WM |
|BACK OF ELBOV TO WRIST PIVOT  (G) | 290 - 305 WM |  300. WM |

DUMMY MEETS SPECIFI
TECHNICIAN, ? RUN NUMBER: 102401.1342




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III S50th 23-0CT-01
TRC INC. TEST NO: 202C0O9HD1 572E SN202 HEAD DRQOP CAL 09
I I
| TEST PARAMETER SPECIFICATION | TEST RESULTS I
| I I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |
I I
|RELATIVE HUMIDITY 10 - 70 % 59.0 % |
I |
|PEAK RESULTANT ACCELERATION]| 225 - 275 G 251.08 G
I
|PEAK LATERAL ACCELERATION | 15 G MAX 3.13 G
I |
| IS ACCELERATION CURVE |
| UNIMODAL? | YES YES

TEST MEETS SPECIFICATIONS A;:ff’/
TECHNICIAﬁzzgzgé;ﬁéiifr,69229 RUN NUMBER: 102301.1115;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 24-0CT-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 202CO9NF1 572E SN202 NECK FLEXION CALO9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
I I I

|RELATIVE HUMIDITY | 10 - 70 % | 62.0 % |
I | I
| IMPACT VELOCITY | 6.89 -~ 7.13 M/S | 6.93 M/S |
| 10 MS | 22.50 - 27.50 G | 26.63 G |

PENDULUM = e cmmmmimcmmmm—c e

| 20 MS | 17.60 - 22.60 G | 22.26 G |

DECELERATION @ -t mmcmmmmcc et e — e

| 30 MS | 12.50 - 18.50 G | 18.24 G |

| | I

MAX PENDULUM G | 29 G MAX | 27.39 G I
| |

MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 18.16 G |
DECELERATION-TIME CURVE | I I
DECAY TIME TO 5 G | 34 - 42 MS | 36.00 MS |
| D PLANE | MaXx | 64 - 78 DEG. | 72.64 DEG. |
ROTATION | TIME | 57 - 64 MS I 59.28 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 105.26 NM |
OCCIPITAL = mcmmeem e cdcccmccm o e cmmeemmc oo
CONDYLE | TIME | 47 - 58 MS | 49.12 MS |

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO I 113 - 128 MS | 115.20 MS |
POSITIVE MOMENT-TIME CURVE | I |
DECAY TIME TO ZERO [ 97 - 107 MS | 97.76 MS [

TEST MEETS SPECIFICATIONS

TECHNICIAN . RUN NUMBER: 102401.0905;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 24-0CT-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 202CO9NE1 572E SN202 NECK EXT CALO9
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
I I
| TEMPERATURE 20.6 - 22.2 DEG. C 21.7 DEG. C |
I |
|RELATIVE HUMIDITY 10 - 70 % 60.0 % |
| |
| IMPACT VELOCITY 5.95 - 6.19 M/S 6.05 M/S |
I | 10 MS | 17.20 - 21.20 G | 18.90 G |
|  PENDULUM = cccmmmmmmmo e eecccee - e cmmcmcemc———————-
| | 20 MS | 14.00 - 19.00 G | 17.57 G |
|  DECELERATION =-cmmmmmmmmmmmo oo oo cse e e e
| | 30 MS | 11.00 - 16.00 G | 15.48 G |
I I | I
| MAX PENDULUM G | 22 G MAX | 19.04 G |
| |

MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.41 G |
DECELERATION-TIME CURVE I | I
DECAY TIME TO 5 G | 38 - 46 MS | 41.36 MS |
D PLANE | MAX | 81 - 106 DE | 97.33 DEG |
ROTATION | TIME | 72 - 82 MS | 78.24 MS |

|  MOMENT ABOUT | MIN | -80.0/-52.9 NM | -68.16 NM |
| OCCIPITAL = =  ~=—mecmmemcmccm oo mmcme——memcmcmm—e———m o=
| CONDYLE | TIME | 65 - 79 MS | 73.44 MS |

e e . T e e e e e e e e A BN T e e e e e S R W T A M M e e A A NS TR e e e e

|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO I 147 - 174 MS | 156.72 MS |

|NEGATIVE MOMENT-TIME CURVE | | I
|DECAY TIME TO ZERO I 120 - 148 MS | 142.08 MS l

TEST MEETS SPECIFICATIONS

TECHNICIAN ,/fZgjézjjkﬁgi RUN NUMBER: 102401.1003;1
e
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 50th 24-0CT-01

TRC INC. TEST NO: 202C09TH1 572E SN202 H.S.THORAX CALO9

TEST PARAMETER | SPECIFICATION
| I I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
| | |
RELATIVE HUMIDITY | 10 - 70 % | 59.0 % |
I I I
PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.59 M/S |
I I |
MAXTIMUM DEFLECTION | 63.5 - 72.6 MM | 67.8 MM |
I I
MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5802. N |
| |
INTERNAL HYSTERESIS | 69% - 85% | 70.9% |

N A S S S S R R T T e el i S R M S M e e W

TEST MEETS SPECIFICATIONS

TECHNICIAN . RUN NUMBER: 102401.1255;1
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Tran%Portation Research Center Inc

Hybrid 1T Hip Range of Motion
Serial Number  202L Date  10/23/2001
Test Number 202C09 Tme 09:51
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 217 °C Pass
Humidity 10 - 70 61 % Pass
Moment at 30 deg <= 94 9 87 9 Nm Pass
Angie at 203 Nm 40 0 - 500 40 2 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 210 7 Nm at 40 5 deg

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

240

180

Nm
120
e
60 o
T
e
I3 L e
o
0 qwﬂ,,,“www”” L
//

-15 0 15 degrees 30 45 60
Angular Velocity Max 8 2 deg/sec Min 7 0 deg/sec
12 00

9 00 — ) - ’
deg/sec T e e T e S (IR
6 00f / , oL
s
3 00 -
0 00
-15 0 15 30 45 60

degrees




Transportation Research Center Inc

Hybrd I Hip Range of Motion

Serial Number  202R Date  10/23/2001
Test Number 202C09 Time: 09-44
Comments
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 217 °C Pass
1 Humidity 10 - 70 6l % Pass
! Moment at 30 deg <= 94 9 90 9 ANm Pass
Angle at 203 Nm 40 0 - 500 40 8 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 210 2 Nm at 41 1 deg
‘ Moment About H-Point Peak Angle 41 1 deg at 210 2 Nm
240
| 180
Nm |
| 120
. d M ) h .f,a”/////i
-r/
f’///
0 . __._.___../ _1.
’"/f’d—‘
//
-15 0 15 degrees 30 45 00
Angular Velocity Max 8 1 deg/sec Min / 0 deg/sec
12 00}
9 00 . .
!l deg/sec T T N e e e TN T St e ST N S
| 6 00 /
!
300
0 00
1 -15 0 15 30 45 60

degrees




TRANSPORTATION RESEARCH CENTER

TRC INC. TEST NO:

202C09LK1

LEFT KNEE IMPACT TEST

HYBRID III 50th

INC.

23-0CT-01

SN202 LEFT KNEE CAL 09

- —— A B . e T R e e e e e ik L AR N R MR e e e A N A e ke NS R M R e e e e R R

== e ——

A e e ke A A NN N R AR TS T e e e e e L S e D W e e e U S W A T S e e e e -

Ak A e e e e e e i e R R R R R M W WS ey m e e ik L S A e e ek S NS R T e A W S T e e e LS Su

o e e e e e i UA S N AR R R R T N e e e e ke M N T e e M e A M R e e e e e e A

I
| PEAK KNEE IMPACT FORCE
|5.0 KG PENDULUM

e ——— A S T e e e e ek il N TR e e e SR R P e M R W T e e e AR R NS R R T e e e e e e

TEST MEETS SPECIFICATIONS

{
TECHNICIAW

RUN NUMBER: 102301.1323;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 23-0CT-01
TRC INC. TEST NO: 202C09RK1 572E SN202 RIGHT KNEE CAL 09
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS I
| |
TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
|
RELATIVE HUMIDITY 10 - 70 % |  59.0 %
PROBE VELOCITY 2.07 - 2.13 M/s | 2.13 M/S
I
PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5525.0 N
|5.0 KG PENDULUM |

TEST MEETS SPECIFICATIONS

TECHNICIAN (<:2§b522;; RUN NUMBER: 102301.1119;1
///
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 24-0CT-01
LEFT KNEE
TRC INC. TEST NO: 202C09LS1 572E SN202 LEFT SLIDER CAL 09
I
| TEST PARAMETER SPECIFICATION | TEST RESULTS |
I I
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |
| | |
|RELATIVE HUMIDITY 10 - 70 % | 60.0 % [
I |
| PENDULUM VELOCITY 2.70-2.80 M/S§ | 2.80 M/S
| FORCE AT 10.0 MM DISPLACEMENT 1259 - 1721 N |1451. N
|
[FORCE AT 18.0 MM DISPLACEMENT 2268 ~ 3096 N [2850. N

N\
TECHNICIAN /’W RUN NUMBER: 102401.0759;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID IITI 50th 24-0CT-01
RIGHT KNEE
TRC INC. TEST NO: 202CO9RS1 572E SN202 RIGHT SLIDER CAL 09
| l
TEST PARAMETER | SPECIFICATION | TEST RESULTS
l
TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
RELATIVE HUMIDITY [ 10 - 70 % 59.0 %
|
PENDULUM VELOCITY | 2.70-2.80 M/S 2.80 M/S
FORCE AT 10.0 MM DISPLACEMENT| 1259 - 1721 N 1281. N
| | I
FORCE AT 18.0 MM DISPLACEMENT | 2268 - 3096 N [2327. N |

TEST MEETS SPECIFICATIONS

\
TECHNICIAN ,/ﬁgéi RUN NUMBER: 102401.0840;1
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Appendix D

Test Equipment and Instrumentation Calibration Information




Report Sign Convention

SAE J211 MARYS'
Accelerometers: +X: Forward
+Y: Rightward
+7: Downward
Potentiometers: +Chest longitudinal deflection: Outward
+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation

+Knee shder displacement:

Rotation potentiometers:;
+About the X-axis:

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

Load cells: +Femur force:

Distance between femur and tibia
mcreased (in relation to a seated
dummy)

Left foot-eversion

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

Right foot-external

Tension

+Seat belt force: Tension

+Barrier force:

Neck load cells- +X force:

+Y force:
+Z force:
+X moment:
+Y moment: Chin rotat

+7Z moment:

Tibia load cells: +X force:
+Y force:
+Z force: Tension
+X moment:

+Y moment:

Tension

Head pushed rearward

Head pushed leftward

Head pulled upward (tension on neck)
Left ear rotating toward left shoulder

ing toward chest

Chin rotating toward left shoulder

Ankle forward, knee rearward
Ankle rightward, knee leftward

Bottom of tibia moving leftward
Bottom of tibia moving rearward

! The chest deflection and knee slider displacement presented m the dummy certification in

Appendix C are opposite of J211 polarity.




Frequency Response Classes
SAE J211 MAR95

Typical Test Measurements
Vehicle Structural Accelerations for use in:

Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Stemum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
Steering Column Loads
Head form Accelerations

Channel Class

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000




The direction column on the following sheets describes the transducer output as mounted
and wired 1 the test Jocation. See Report Sign Convention sheet for description of data

output as presented in the report: channels were adjusted in post-acquisition processing to
conform to J211 MAR95.
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