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Section 1.0

Purpose and Test Procedure
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Purpose

This 40 knmv/h (25 mph) frontal barrier impact test was conducted for the National Highway
Traffic Safety Administration (NHTSA) and Vehicle Research and Test Center (VRTC) by
Transportation Research Center Inc. (TRC Inc.).

The purpose of this test was to evaluate frontal crash protection in a full frontal barrier

impact test. The subject vehicle was a 2001 Ford F150 XL Sport extended cab pickup.
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Test Procedure

This test was conducted in accordance with VRTC instructions for a full frontal car to
stationary barrier test. Data was obtained relative to FMVSS 208, "Occupant Crash Protection”
(December 18, 2001) performance for the 25 mph test mode using 5" percentile female

anthropomorphic test devices (dummues).

The test vehicle, a 2001 Ford F150 XL Sport, was instrumented with six (6) accelerometers
to measure longitudinal, lateral and vertical axis accelerations. The driver’s and passenger’s
airbag signals were monitored with inductive pickups. The vehicle impacted a flat frontal
barrier. The vehicle’s specified impact velocity range was 39.4 to 41.0 km/h.

The test vehicle contained two (2) Part 5720 small adult female Hybrid III dummies. The
dummies were positioned in the front outboard designated seating positions according to
FMVSS 208 (December 18, 2001). 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,
plus six (6) chest and three (3) pelvis accelerometers to measure longitudinal, lateral, and
vertical accelerations, three (3) sternum accelerometers to measure longitudinal accelerations.
The dummies were also instrumented with upper and lower neck moment and force load cells,
lumbar moment and force loads cells, left and right femur load cells to measure axial forces, and
chest deflection potentiometers. Both dummies were also equipped with THOR-FLX legs,
which included upper and lower tibia load cells to measure forces and moments, tibia and foot
accelerometers in three axes, tibia to femur displacement potentiometers at each knee and three

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

The 168 data channels were digitally sampled and recorded at 12,500 samples per second
and processed per SAE J211 March 1995.
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The crash event was recorded by one (1) real-time panning motion picture camera and
eleven (11) high-speed motion picture cameras. The pre- and post-test conditions were recorded

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

The barrier test summary data are presented in Section 2.0. The summary of FMVSS 208
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.

1-4 020521




Section 2.0

Full Frontal Barrier Test Summary
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Test Results Summary

This frontal barrier test was conducted by TRC Inc. on May 21, 2002.

The test vehicle, a 2001 Ford F150 XL Sport extended cab pickup, was equipped with a
4.2-liter inline engine, automatic transmission, power steering, power brakes, and single stage
front airbags. The vehicle's test weight was 2220.8 kg. The vehicle's impact speed was 40.2
km/h. The vehicle sustained 474 mm of static crush during the impact.

The driver’s 36 millisecond Head Injury Criteria (HIC) was 70. The driver’s 15 millisecond
HIC was 36. The driver's chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 39.6 g. The driver’s maximum chest deflectton was 24 mm. The
driver's left and right femur maximum axial compressive forces were 3798 N and 4113 N,
respectively. The driver dummy’s neck injury calculations were as follows: NTF, 0.26; NTE,
0.12; NCF, 0.16; NCE, 0.09. The driver dummy’s peak neck tension force was 629 N and peak

neck compression force was 108 N.

The right front passenger's 36 millisecond HIC was 192. The passenger’s 15 millisecond
HIC was 107. The passenger's chest maximum resultant acceleration with three (3)
milliseconds minimum duration was 38.9 g. The passenger’s maximum chest deflection was
6 mm. The passenger's left and right femur maximum axial compressive forces were 3510 N
and 4198 N, respectively. The right front passenger's neck injury calculations were as follows:
NTF, 0.26; NTE, 0.23; NCF, 0.29; NCE, 0.07. The right front passenger dummy’s peak neck

tension force was 544 N and peak neck compression force was 420 N.
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Data Acquisition Explanations

The driver dummy’s chest acceleration data channels, both primary and redundant, in the X,
Y, and Z axes had a questionable noise from approximately 107 to 125 milliseconds. The
primary chest acceleration mnemonics are CSTXG1, CSTYGI1, and CSTZGI1. The redundant
chest acceleration channel mnemonics are CSTXR1, CSTYR1, and CSTZR1. The calculated
resultant acceleration data channels were also affected, CSTRG1 for primary, and CSTRR1 for
redundant, however the chest maximum with three millisecond duration did not occur in the
affected time frame. The dummy was checked for mechanical and electronic problems; no

cause was found.

The driver dummy’s pelvis Z-axis data channel, PEVZGI, had a large questionable spike at
approximately 183 milliseconds. This also affected the calculated resultant pelvis acceleration

data channel, PEVRGI,

The passenger dummy’s lumbar X, Y, and Z axes force load cell data channels, LMBXF2,
LMBYF2, and LMBZF2, respectively, recorded numerous anomalous data spikes after

approximately 165 milliseconds.

The passenger dummy’s right foot rotation about the Z-axis data channel, FTRZD?2,
recorded anomalous data spikes at approximately 51 milliseconds and between 114 and 159
milliseconds. One of the potentiometer wires was found to be loose after the test and was

repaired.
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Test mode:

Test date:

Test time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact anglelz

Impact velocity*:
Maximum static crush:
Average rebound:
Number of data channels:
Number of cameras:
Dummies:

Type:

Location:

Restraint:

Seat track position for test:
Driver:

Pagsenger:
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

05/21/02
1213
21°C

2001/Ford/F150 XL Sport/Extended Cab Pickup

2220.8 kg
0°

40.2 km/h
474 mm
673 mm
168
High-speed 11
Driver #416
Part 5720
Left front
Airbag

Full forward

Full forward

21.9°
15.6°

Full down
Full down
Fixed

1 With respect to tow track centerline.
2 Speed trap measurement (x .08 km/h accuracy)

24

Real-time 1
Passenger #421
Part 5720
Right front
Airbag
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Table 2 General Test and Vehicle Parameter Data

Vehicle year/make/
model/body style:

VIN:
Model year:
Body style:
Color:

Engine data:
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
Qther

2001/Ford/F150 XL Sport/Extended Cab Pickup

IFTZX17261NB51025

2001

Extended Cab Pickup

Black

6

4.2 laters

\Y

Inline

_4 speed, __ manual, _X automatic, _ X overdrive
_ _FWD, X RWD, _ 4WD

05/15/2002

60

(Supplied by VRTC)

Yes Automatic transmission Yes
Yes Automatic speed control Yes
No Tilting steering wheel No
No Telescoping steering wheel No
Yes Air conditioning Yes
Yes Anti-skid brake Yes
Yes Rear window defroster No
None Power door locks No

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:
GVWR:
GAWR: Front:

Rear:

Ford Motor Co. in USA
04/01
1FTZX17261NB51025
6000 1bs. (2721 kg)
3100 1bs. (1406 kg)
3200 1bs. (1451 kg)
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Tabie 2 Generai Test and Vehicie Parameter Data, Cont'd.

Tires on vehicle (mft., line, size): General, Grabber AW, P255/70R16

Tire pressure with maximum capacity vehicle load:

Front: 44 psi (300 kPa)
Rear: 44 psi (300 kPa)
Spare tire (mft., line, size): General, Grabber AW, P255/70R16
Type of seats:
Front Split-bench
Rear Bench
Maximum width: 1955 mm
Wheelbase: 3520 mm

Location of “Recommended Tire Pressure” label:

The label was located on driver B-pillar.

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

Recommended cold tire pressure:

Front: 29 psi (200 kPa)
Rear: 32 psi (221 kPa)
Vehicle Capacity Data:
Number of Occupants (Designated seating capacity):'
Front 3
Rear 3
Total 6
Vehicle capacity weight:? 728.5 kg

Rated cargo/luggage weight N/A

Test vehicle attitude:
Delivered attitude: LF 885 mm; RF 877mm; LR 908 mm;
Fully loaded attitude: LF  882mm; RF 872mm; LR 881 mm;
Pre-test attitude: LF 880mm; RF 874mm; LR 890 mm;
Post-test attitude: LF 853mm; RF 827mm; LR 884 mm;

! Not on label; derived using seat belt count.
2 Not on label; derived using NHTSA procedure.
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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 542.0 kg Right rear 445.0 kg
Left front 575.5 kg Left rear 430.0 kg
Total front weight 1117.5 kg (56.1 % of total vehicle weight)
Total rear weight 875.0 kg (43.9 % of total vehicle weight)
Total delivered weight 1992.5 kg

Calculation of test vehicle's target test weight:

Total Delivered Weight (UDW) = 1992.5 kg

Rated Cargo/Luggage Weight (RCLW)' = 320.5 kg >136 kg

Weight of 2 Part 5720 Dummies @ 49 kg each = 98 kg

Target test weight = 1992.5 + 136 + 98 =

2226.5 kg

Weight of test vehicle with required dummies and 130.3 kg of cargo weight:

Right front 577.2 kg Right rear 536 kg
Left front 593.2 kg Left rear 5144 kg
Total front weight 11704 kg (52.7% of total vehicle weight)
Total rear weight 1050.4 kg (47.3% of total vehicle weight)
Total test weight 2220.8 kg (0.3% under target test weight)

Weight of ballast secured in vehicle: None, except necessary test equipment
Components removed: None

Location of Vehicle’s CG: 1665 mm rearward of front wheel centerline

Fuel System Data:
Usable fuel system capacity 94.6 liters (from owner’s manual)

Actual test volume: 88.0 liters (93% of usable)

' 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: 020521

Test date: 05/21/02

Test time; 1213

Test type: Flat Frontal barrier
Impact angle: 0°

Ambient temperature
at impact area: 21°C

Required impact velocity range: 39.4 to 41.0 kmv/h

Barrier impact velocity:

Primary: 40.2 km/h
Secondary: 40.1 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 717 mm; C 630 mm; R  673mm

Average rebound: 673 mm
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Figure 1 _Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.
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Figure 2 Vehicle Accelerometer Placement

(X) + (Longitudinal)
Side View

Bottom View

|
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Section 3.0

Summary of FMVSS 208 Data
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Table 5 Dummy Injury Criteria Data

Maximum Acceleration’
Head Chest?
X Y 4 R X Y 4
Driver -238¢ 87g 173¢ 257g -587g -216g -109¢g
Passenger -37.7g 14l1lg 124¢g 384g -349¢ 49g 192¢

Maximum Femur Compressive Force

Left Femur Right Femur
Driver 3798 N 4113 N
Passenger 3510N 4198 N
Head Injury Criteria®

36 millisecond

HIC Time t; Time t,
Driver 70 79.4 ms 115.4 ms
Passenger 192 79.0 ms 115.0 ms

15 millisecond

HIC Time 5} Time t;
Driver 36 101.7 ms 116.7 ms
Passenger 107 93.0 ms 108.0 ms

Chest Maximum Resultant Acceleration®*

Acceleration Time t; Time t;
Driver 396¢ 62.8 ms 66.3 ms
Passenger 389¢ 95.8 ms 98.8 ms

3-2
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Table 5 Dummy Injury Criteria Data, Cont’d.

Maximum Chest Deflection
Driver 24 mm

Passenger 6 mm

Neck Injury Calculations (Nij)*

NTF NTE NCF NCE

Driver 0.26 0.12 0.16 0.09
Passenger 0.26 0.23 0.29 0.07
Neck Axial Force

Neck Tension Neck Compression

Driver 629 N 108 N
Passenger 544 N 420 N
Tibia Index’
Upper Tibia Lower Tibia

Driver - Left 0.89 0.80
Driver - Right 0.45 0.26
Passenger - Left 0.39 0.26
Passenger - Right 0.83 0.50

! See Report Sign Convention in Appendix D.

? See Data Acquisition Explanation in Section 2.0.

3 As defined in FMVSS No. 208.

* Defined as equal to or exceeding 0.003 sec. duration.

> Tibia Index calculation for Small Female THOR-FLX legs: F/8.6 kN + M/146 Nm (where
M is the resultant of the measured Mx and My channels in Nm and Fz is absolute value of
Fz in kN.
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Table 6 Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Driver Passenger
Head Airbag, head restraint Airbag
Chest Airbag Airbag
Abdomen None None
Left knee Knee bolster Glove box, back side of
airbag
Right knee Knee bolster Glove box, back side of
airbag
Door opening:
Left Right
Front Easy Easy
Rear N/A N/A
Seat movement:
Seat back failure Seat shift
Left Front None None
Right Front None None
Left Rear N/A N/A
Right Rear N/A N/A
Glazing damage: None

QOther notable impact effects: None
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Section 4.0

Occupant, Camera, and Vehicle Information
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into
the instrument panel. The dummy’s head contacted the airbag and the head flexed forward
over the airbag as the chest moved forward into the airbag. The driver dummy rebounded
upward and rearward and the head contacted the head restraint. The dummy came to rest
upright on the outboard side of the seat with the torso rotated so that the dummy faced

somewhat inboard.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward impacting both knees into the
glove box. The dummy’s head contacted the airbag and first rotated rearward as the chest
moved forward into the airbag. The head and neck then flexed forward and the dummy
began to rebound into the seat. The head and neck flexed rearward again as the dummy
continued to rebound. The dummy came to rest upright on the outboard side of the seat with

the torso rotated so that the dummy faced somewhat inboard.
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Figure 3 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE

50 (T
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Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger

Designation Type of Measurement (Serial # 416) (Serial # 421)
WA Windshield angle 33.7° 33.7°
SWA Steering wheel angle 68.7° N/A
SCA Steering column angle 21.3° N/A
SA Seat back angle 21.9° 15.6°
HZ Head to roof 323 mm 275 mm
HH Head to header 418 mm 380 mm
HW Head to windshield 631 mm 613 mm
HR Head to side header 290 mm 285 mm
NR Nose to rim 353 mm N/A
NA Nose to rim angle 3.6° N/A
CD Chest to dash 553 mm 587 mm
CS Steering wheel to chest 276 mm N/A
RA Rim to abdomen 168 mm N/A
KDL Left knee to dash 125 mm 130 mm
KDR Right knee to dash 145 mm 122 mm
KDA Outboard knee to dash angle 60.8° 77.1°
PA Pelvic angle 21.5° 22.4°
TA Tibia angle 64.2° 75.3°
KK Knee to knee 198 mm 160 mm
ST! Striker to head 625 mm 641 mm

Striker to head angle -56.9° -55.6°
SK' Striker to knee 822 mm 857 mm

Striker to knee angle -1.0° -2.1°
SH! Striker to H-point 495 mm 524 mm

Striker to H-point angle 7.0° 4.7°
SHY Striker to H-point (Y dir.) 280 mm 265 mm
HS Head to side window 274 mm 274 mm
HD H-point to door 213 mm 226 mm
AD Arm to door 160 mm 163 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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Figure 4 Pre-Test And Post-Test Measurement Points
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Table 8 Impacted Vehicle Measurements

Test number: 020521

Vehicle year/make/model/body style: 2001/Ford /F150 XL Sport/Extended Cab Pickup

No. |Type of measurement Pre-Test | Post-Test | Difference
X1 |Total Length of Vehicle at Centerline 5714 5240 474
X2 |Rear Surface of Vehicle to Front of Engine Block 4974 4963 11
X3 |Rear Surface of Vehicle to Firewall 4515 4515 0
X4 |Rear Surface of Veh. to Upper Leading Edge of Rught Door | 4116 4094 22
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 4104 4099 5
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door | 4059 4011 48
X7 {Rear Surface of Veh. to Lower Leading Edge of Left Door 4051 4019 32
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door 2885 2866 19
X9 |Rear Surface of Veh to Upper Trailing Edge of Left Door 2872 2869 3

X10 JRear Surface of Veh. to Lower Trailing Edge of Right Door | 2976 2931 45

X11 JRear Surface of Veh. to Lower Trailing Edge of Left Door 2969 2939 30

X12 [Rear Surface of Veh. to Bottom of " A " Post on Right Side 4089 4089 0

X13 JRear Surface of Veh. to Bottom of " A " Post on Left Side 4162 4084 78

X14 JRear Surface of Vehicle to Firewall--Right Side 4518 4518 0

X15 Rear Surface of Vehicle to Firewall --Left Side 4489 4489 0

X16 {Rear Surface of Vehicle to Steering Wheel Center 3647 3674 -27

X17 |Center of Steering Column to " A " Post 300 300 0

X18 |Center of Steering Column to Headliner 485 480 5

X19 JRear Surface of Vehicle to Right Side of Front Bumper 5459 5149 310

X20 |Rear Surface of Vehicle to Left Side of Front Bumper 5454 5141 313

X21 JLength of Engine Block 660 660 0
RD [Rear Surface of Vehicle to Right Side of Dash Panel 3974 3964 10
CD |Rear Surface of Vehicle to Center of Dash Panel 3876 3884 -8
LD JRear Surface of Vehicle to Left Side of Dash Panel 3797 3814 -17

All distance measurements are in millimeters.
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Figure 5 Vehicle Crush

« L
«— L/2 —>:4— L/2—»
kTR AT
L :r 2 o3 25 )
\ A ! . C6
| -
|
|
j
|
|
/\/\/
|
Notes: L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.
Vehicle: 2001 Ford F150 XL Sport
Measured with bumper:'
Location Pre-test Post-test Difference
L 1829 mm
C1 5454 mm 5141 mm 313 mm
C2 5629 mm 5254 mm 375 mm
C3 5704 mm 5257 mm 447 mm
C4 5709 mm 5251 mm 458 mm
C5 5638 mm 5255 mm 383 mm
C6 5459 mm 5149 mm 310 mm
CL 5714 mm 5240 mm 474 mm

! Duyal measurements, with and without bumper fascia, were not required due to truck’s
bumper construction.
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Figure 6 Vehicle Intrusion Measurements

Door Opening Width

©)

A
Units (mm) Left Right

Measurement 1 2 3 1 2 3
Pre-Test 1212 mm 1605mm | 1331mm | 1205mm |1604mm | 1338 mm
Post-Test 1210 mm 1595 mm | 1332 mm 1210 mm | 1600 mm 1330 mm
Difference 2 mm 10 mm -1 mm -5mm 4 mm 8 mm

Units (mm) A = Wheelbase Left A = Wheelbase Right
Pre-Test 3520 mm 3520 mm
Post-Test 3510 mm 3510 mm
Difference 10 mm 10 mm
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Figure 7 Vehicle Intrusion Measurements
Static Footwell Deformation

Seat c

D= N

Seat

]4‘

Driver’s Side

Measurement Pre-Test Post-Test Difference
A 865 mm 865 mm 0 mm
B 515 mm 515 mm 0 mm
C 485 mm 485 mm 0 mm
D 435 mm 435 mm 0 mm

Passenger’s Side

Measurement Pre-Test Post-Test Difference
A 880 mm 880 mm 0 mm
B 515 mm 510 mm 5 mm
C 465 mm 465 mm 0 mm
D 455 mm 453 mm 2 mm
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Figure 8 Vehicle Intrusion Measurements

Static Passenger Compartment Intrusion

N

.._..N_’

/ 4—T—K~—b

L—»
r——A&}t |- centerhine |
J -
YL—-M o 7
4% 0y

/ I‘i P—»
MEASUREMENTS
FROM C-PILLAR
BELT ANCHORAGE T
Y‘ 0
Measurement Pre-Test Post-Test Difference
| 485 mm 480 mm 5 mm
J 700 mm 720 mm -20 mm
K (driver’s side) 1505 mm 1515 mm -10 mm
L 1423 mm 1450 mm ~27 mm
M (driver’s side) 1478 mm 1470 mm 8 mm
N (passenger’s side) 1480 mm 1485 mm -5 mm
O (driver’s side) 1357 mm 1365 mm -8 mm
P (passenger’s side) 1667 mm 1680 mm -13 mm
Q (passenger’s side) 1522 mm 1530 mm -8 mm
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DRIVERS SIDE

Ficure 9 Fioorboard Deformation

@

PASSENGERS SIDE

-

o

~

C F
o / o J
Measurement Pre-Test Post-Test Difference
A 485 mm 485 mm 0 mm
B 445 mm 445 mm 0 mm
C 445 mm 440 mm 5 mm
D 440 mm 435 mm 5 mm
E 465 mm 465 mm 0 mm
F 450 mm 445 mm 5 mm
G 460 mm 460 mm 0 mm
H 455 mm 453 mm 2 mm

1

1

nanesni




Figure 10 Toeboard Measurements

DRIVERS SIDE

O @ O
©

11

(5)

(Ol
@ O)

=y

PASSENGERS SIDE

[c)¥eXe
® © 06

(O ONO)

Driver’s Side Toeboard Measurements in Millimeters

Toeboard Pre-Test Post-Test Difference

Location X Y Z X Y Z X Y Z
1 4269 685 614 | 4269 685 593 0 0 21
2 4274 503 616 | 4274 503 566 0 0 50
3 4279 335 616 | 4279 334 562 0 1 54
4 4207 685 580 | 4204 685 544 3 0 36
5 4199 503 578 | 4194 503 555 5 0 23
6 4199 335 580 | 4199 335 520 0 0 60
7 4096 620 538 | 4094 620 474 2 0 64
8 4104 503 534 | 4104 503 482 0 0 52
9 4114 335 535 | 4114 335 477 0 0 58
10 4116 460 703 | 4114 460 652 2 0 51
11 4126 685 555 | 4124 685 505 2 0 50

Passenger’s Side Toeboard Measurements in Millimeters

Toeboard Pre-Test Post-Test Difference

Location X Y Z X Y Z X Y Z
1 4239 262 642 | 4239 262 604 0 0 38
2 4264 460 636 | 4264 460 577 0 0 59
3 4269 710 637 | 4269 710 597 0 0 40
4 4174 262 595 | 4174 262 537 0 0 58
5 4212 460 594 | 4209 460 540 3 0 54
6 4225 710 576 | 4224 710 539 1 0 37
7 4079 262 534 | 4079 262 470 0 0 64
8 4094 460 515 | 4094 460 470 0 0 45
9 4114 710 522 | 4114 710 477 0 0 45

Reference: +X forward from rear bumper; +Y from centerline; +Z upward from ground level
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Pre-Test X Y Z
Driver Left Knee 3850 624 1043
Driver Right Knee 3859 256 1059
Passenger Left Knee 3869 325 1042
Passenger Right Knee 3864 638 1040
Steering Column 3749 416 660
Driver Front Outboard
Seat Attachment Bolt 3569 593 555
Pass. Front Outboard
Seat Attachment Bolt 3564 640 559
Post-Test X Y Z
Driver Left Knee 3894 610 992
Driver Right Knee 3899 256 989
Passenger Left Knee N/A! N/A! 994
Passenger Right Knee N/A! N/A! 990
Steering Column 3774 435 1044
Driver Front Qutboard
Seat Attachment Bolt 3569 593 516
Pass. Front OQutboard
Seat Attachment Bolt 3564 640 510
Difference X Y Z
Driver Left Knee -44 14 51
Driver Right Knee -40 0 70
Passenger Left Knee N/A N/A 48
Passenger Right Knee N/A N/A 50
Steering Column -25 -19 -384
Driver Front Outboard
Seat Attachment Bolt 0 0 39
Pass. Front Qutboard
Seat Attachment Bolt 0 0 49

Knee intrusions are points measured pre and post, which are located just above where the
four knees would be expected to contact the instrument panel.

+X: Forward from rear bumper

+Y: From centerline

+Z: Upward from ground level

! Glove box door fell off prior to post-test measurements.
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Iigure 11 Camera Positions

/( oncrete Pad

RBamer

Umbilical
Cabl,

Cable

Support ‘\

Tow
Road

| —

Monorail ‘E

Overhead
Steenng Column
Motion [argets

Tow
Cable
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Figure 11 Camera Positions, Cont'd

Barrier

@ e 6' e ee‘ Photographic Target

22 70
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Table 10 Camera Information

Camera Lens Speed Purpose of
Number Location Type (mm) (fps) camera data
1  Panning Bolex 24 Vehicle dynamics
2 Left perpendicular overall Photosonic 13 1000 Vehicle crush
3 Left tight dummy Photosonic 25 1010 Dummy kinematics
4  Left angled on dummy Photosonic 25 1000 Dummy kinematics
5  Barrier driver Photosonic 17 1005 Airbag deployment
6  Right perpendicular overall Photosonic 13 1010 Dummy kinematics
7  Right tight dummy Photosonic 25 1010 Dummy kinematics
8 Right angled on dummy Photosonic 25 e ' Dummy kinematics
9  Barrier passenger Photosonic 17 1005 Airbag deployment
10  Overhead Photosonic 13 1000 Vehicle dynamics
11 Pit front Photosonic 13 1000 Vehicle crush
12 Pitrear Photosonic 13 1005 Vehicle crush

! Film broke
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Figure 12 Vehicle Reference Photo Target Locations

e
ot
L\ \(—-7

-« D > —C—p

o0 oo PP

] +|127|<"
e @ @Eee@eeeeeeee@

Measurement Pre-Test

A left: 460 mm
right: 460 mm

B N/A mm

C left: N/A mm
right: N/A mm

D 1385 mm

E! 300 mm

! The first side target is placed 600 mm from front edge of bumper, and others are at

300 mm intervals.
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Appendix A

Photographs
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Figure A-4 Post-Test Left Front View




Figure A-6 Post-Test Left Side View |
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Figure A-7 Pre-Test Left Rear View
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Figure A-8 Post-Test Left Rear View
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Figure A-9 Pre-Test Rear View
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Figure A-11 Pre-Test Right Rear View
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Figure A-12 Post-Test Right Rear View




Figure A-13 Pre-Test Right Side View

Figure_K-M Post-Test Right Side View



Figure A-15 Pre-Test Right Front View

Figure A-16 Post-Test Right Front View




Figure A-17 Pre-Test Overhead View

Figure A-18 Post-Test Overhead View



il R |

:‘l‘llpll - —
+ Tl 1

| ‘ 4
A-19 Pre-Test Front Underbody View
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Figure A-23 Pre-Test Rear Mid Underbody View

Figure A-24 Post-Test Rear Mid Underbody View
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Figure A-25 Pre-Test Rear Underbody View
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Figure A-26 Post-Test Rear Underbody View




“Figure A-28 Post-Test Engine Compartment View



Figure A-30 Post-Test Windshield View
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Figure A-34 Post-Test Right Front Windshield View
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Figure A-36 Post-Test Driver and Passenger Dummies Front View




Figure A-38 Post-Test Driver Dummy Position - View 1
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Figure A-d0 Post-Test Driver Dummy Position - View 2




Figure A-42 Post-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-43 Pre-Test Driver Dummy & Vehicle Interior - View 2

Figure A-44 Post-Test Driver Dummy & Vehicle Interior - View 2




7
-
P
-
-
.,.
-
-
-
e
ypreel
e
e

Figure A-46 Post-Test Passenger Dummy Position - View 1
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Figure A-47 Pre-Test Passenger ummy Position - View 2
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Figure A-48 Post-Test Passenger Dummy Position - View
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Figure A-50 Post-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-54 Post-Test Driver Dummy Head Contact - View 1
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Figure A-58 Post-Test Driver Dummy Knee Contact - View 2



Figure A-59 Post-Test Passenger Dummy Overall View
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Figure A-6l) Post-Test Passenger Dummy Head Contact - View 1
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Figure A-61 Post-Test Passenger Dummy Head Contact - View 2

Figure A-62 Post-Test Passenger Dummy Knee Contact - View 1
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Figure A-63 Post-Test Passenger Dummy Knee Contact - View 2
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Figure A-64 Post-Test Passenger Dummy Knee Contact - View 3
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Figure A-65 Pre-Test Vehicle Certification and Tire Load Label View
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Dummy Configuration and Performance Verification Data
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Pre-test Dummy Configuration and Performance Verification Data

Driver Dummy S/N: 416
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Transportation Research Center Inc.
572F HIII 5th Dummy
External Dimensions
Serial No. 416 Calibration No. 14

Test Parameter Dimension Specification Results Pass
Total Sitiing Height A 7747 - 800.1 mm 783 mm Yes
Shoulder Pivot Height B 431.8 - 457.2 mm 449 mm Yes
Hip Pivot Height C 81.3 - 863 mm 82 mm Yes
Hip Pivot from Backline D 1448 - 1498 mm 149 mm Yes
Shoulder Pivot from Backline E 686 - 838 mm 70.5 mm Yes
Thigh Clearance F 1194 - 1346 mm 123 mm Yes
Back of Elbow to Wrist Pivot G 2439 - 259.0 mm 249 mm Yes
Head Back to Backline H 407 - 457 mm 43 mm Yes
Shoulder to Elbow Length 1 276.9 - 2971 mm 283 mm Yes
Elbow Rest Height J 1829 - 203.2 mm 193 mm Yes
Buttock Knee Length K 520.7 - 5461 mm 536 mm Yes
Popliteal Height L 355.6 - 3759 mm 361 mm Yes
Knee Pivot Height M 3937 - 4191 mm 402 mm Yes
Buttock Popliteal Height N 4141 - 4394 mm 421 mm Yes
Chest Depth without Jacket 0 1753 - 1905 mm 181 mm Yes
Foot Length P 2185 - 2336 mm 230 mm Yes
Buttock to Knee Pivot Length R 4572 - 4826 mm 468 mm Yes
Head Breadth S 137.2 - 147.3 mm 139 mm Yes
Head Depth T 177.8 - 1879 mm 180 mm Yes
Hip Breadth U 299.8 - 3149 mm 302 mm Yes
Shoulder Breadth Vv 350.6 - 365.7 mm 356 mm Yes
Foot Breadth w 788 - 939 mm 88 mm Yes
Head Circumference X 528.4 - 548.6 mm 539 mm Yes
Chest Circumference with Jacket Y 8509 - 881.3 mm 864 mm  Yes
Waist Circumference b4 759.5 - 789.9 mm 782 mm Yes
Reference Location for Chest Circumference AA 299.8 - 3098 mm 308 mm Yes
Reference Location for Waist Circumference BB 160.1 - 1701 mm 168 mm Yes
Technician Approved
frs B Lj ijﬁ/t)
e
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Transportation Research Center Inc.

5720 Head Drop Test
HIII 5th Female Senal No.416 Calibration No. 14 -1

Test Date 05/17/2002
Test Parameter Specification Test Results  Pass
Temperature 189 -25.5 °C 21.7 °C Yes
Relative Humidity 10-70 % 50 % Yes
Peak Resultant Acceleration 250-300 g 285.9 g Yes
Peak Lateral Acceleration 15 g Max 122 g Yes
Is Acceleration Curve Unimodal? Yes Yes Yes
Comments:

Technician Approved

%/;M
//
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Acceleration {g] Acceleration {g} Acceleration g}

Acceleration [g}

Transportation Research Center Inc.

5720 Head Drop Test

HIII 5th Female Senal No. 416 Calibration No. 14 - 1

Head X-Axis

Test Date 05/17/2002
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Transportation Research Center Inc.
5720 Neck Flexion Test - 6 Channel Transducer

HIII 5th Female Serial No.416 Calibration No. 14 -2

Test Date 05/17/2002
Test Parameter Specification  Test Results Pass
Temperature 20.6-222 °C 21.7 °C Yes
Relative Humudity 10-70 % 47 % Yes
Impact Velocity 6.89-7.13 m/s 7.10 m/s Yes
Integrated Pendulum Velocity
10 ms 2.10-2.50 m/s 2.14 m/s Yes
20 ms 4.00 -5.00 m/s 4.21 m/s Yes
30 ms 5.80 - 7.00 m/s 6.12 m/s Yes
Peak D Plane Rotation 77-91 ° 784 ° Yes
Peak Moment About Occipital 69.0-83.0 Nm 76 74 N'm Yes
Condyles
(During time 1nterval rotation 1is
within specified corridors)
Positive Moment Decay Time 80 - 100 ms 89.84 ms Yes
To 10 N'm
Comments:
Technician Approved

%ﬁfﬁ Z _
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Transportation Research Center Inc.
5720 Neck Flexion Test

HIII 5th Female Serial No. 416 Calibration No. 14 - 2
Test Date 05/17/2002
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Force [N] Force[N]

Torque [N-m]

Torque [N-m]
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Transportation Research Center Inc.

5720 Neck Flexion Test

HIII 5th Female Serial No. 416 Calibration No. 14 - 2

NEKXF

Test Date 05/17/2002
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Filter Class: 1000
Max. 1437 N at 177.8 ms
Min: -667.9 N at 42.4 ms

Filter Class. 600
Max: 143.1 N at 177.9 ms
Min: -666.7 N at 42.5 ms

Filter Class: 600
Max: 699 Nm at 53.6 ms
Min: -29.4 N'm at 15.3 ms

Filter Class. 600
Max: 79 5 N'm at 54.1 ms
Min. -21.5 N'm at 14.9 ms




Transportation Research Center Inc.
5720 Neck Extension Test - 6 Channel Transducer
HIII 5th Female Serial No. 416 Calibration No. 14 - 1
Test Date 05/17/2002

Test Parameter Specification  Test Results Pass
Temperature 206-222 °C 21.7 °C Yes
Relative Humidity 10-70 % 46 % Yes
Impact Velocity 5.95-6.19 nv/s 6.18 m/s Yes
Integrated Pendulum Velocity

10 ms 1.50 - 1.90 m/s 1.54 m/s Yes

20 ms 3.10 - 3.90 mv/s 3.13 m/s Yes

30 ms 4.60 - 5.60 m/s 4.64 m/s Yes
Peak D Plane Rotation 99-114 ° 1024 ° Yes
Peak Moment About Occipital -65.0 - (-53.0) N'm -55.50 N'm Yes
Condyles
(During time mterval rotation 1s
within specified corndors)
Positive Moment Decay Time 94 -114 ms 105.60 ms Yes
To -10 N'm
Comments:

Technician Approved

0517200211 4008 547 m




Transportation Research Center Inc.
5720 Neck Extension Test
HIII 5th Female Serial No. 416 Calibration No. 14 - 1
Test Date 05/17/2002
Pendulum Deceleration
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Transportation Research Center Inc.
5720 Neck Extension Test

HIII 5th Female Senal No. 416 Calibration No 14 -1
Test Date 05/17/2002
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Transportation Research Center Inc.

5720 Thorax Test
HIII 5th Female Serial No 416 Calibration No. 14 - 3
Test Date 05/20/2002 .

Test Parameter Specification Test Results  Pass
Temperature 20.6-22.2 °C 21.7 °C Yes
Relative Hurmdity 10-70 % 32 % Yes
Pendulum Velocity 659 - 6.83 m/s 6 66 m/s Yes
Maximum Chest Deflection -58.0 - (-50.0) mm -54.9 mm Yes
Peak Impact Probe Force 3900 - 4400 N 4290 N Yes
Within Compression Corridor
Internal Hysteresis 105 % Max. 95 % Yes
Internal Hysteresis 69 - 85 % 73 % Yes
Comments:

Technician Approved

- v —
P
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Acceleration [g]

Force[N]

Displacement[mm]

Force[N]

Transportation Research Center Inc.
5720 Thorax Test

HIII 5th Female

Pendulum Deceleration

Serial No. 416 Calibration No, 14 - 3

Test Date 05/20/2002
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TRANSPORTATION RESEARCH CENTER INC.

TORSO FLEXION TEST

HYBRID III SMALL FEMALE

CAL DATE: 17-May-02

TRC, INC. TEST NO: 416C14TF1 572 O SN 416 TORSO FLEX CAL 14

TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 18.9 - 25.6 DEG. C 21 7DEG. C
RELATIVE HUMIDITY 10-70 % 45 %
INITIAL ANGLE OF <= 20 DEG.
UNSUPPORRTED DUMMY REFERENCED 13 2 DEG

TO VERTICAL

MAXIMUM FORCE AT 45 DEG.
DURING 10 SECOND PERIOD 320-390 N 361.2N
RETURN ANGLE @ 3MINUTES 17.1 DEG
DIFFERENCE BETWEEN RETURN +/- 8 DEG OF
ANGLE & INTIAL ANGLE INTIAL ANGLE 3.9 DEG.

TEST MEETS SPECIFICATIONS

(
TECHNICIA ,,%




Transportation Research Center Inc.

5720 Left Knee Test
HIII 5th Female Serial No. 416 Calibration No. 14 -1

Test Date 05/17/2002
Test Parameter Specification Test Results  Pass
Temperature 18.9-25.6 °C 21.7 °C Yes
Relative Humidity 10-70 % 46 % Yes
Pendulum Velocity 2.07-2.13 m/s 2.10 m/s Yes
Maximum Pendulum Force 3450 -4060 N 3532 N Yes

Comments:

Technician Approved
P —d QUALb
Z ;

0524200208 3505 1699 m




Acceleration [g]

Force[N]

Transportation Research Center Inc.
5720 Left Knee Test

HIII 5th Female Serial No. 416 Calibration No. 14 - 1
Test Date 05/17/2002
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Transportation Research Center Inc.

5720 Right Knee Test

HIII 5th Female Serial No 416 Calibration No. 14 - 1

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Maximum Pendulum Force

Comments:

Technician

7, .

2

-y

Test Date 05/17/2002

Specification
18.9-25.6 °C
10-70 %
2.07-2.13 m/s

3450 - 4060 N

Test Results  Pass
21.7 °C Yes
46 % Yes
2.10 m/s Yes
3532 N Yes
Approved

@l




Acceleration {g]

Force[N]

Transportation Research Center Inc.
5720 Right Knee Test

HIII 5th Female Serial No. 416 Calibration No. 14 - 1
Test Date 05/17/2002

Pendulum Deceleration
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Transportation Research Center Inc.
5720 Left Knee Slider Test

HIII 5th Female Serial No. 416 Calibration No. 14 -1

Test Date 05/17/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-25.6 °C 21.7 °C Yes
Relative Humdity 10-70 % 48 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.76 m/s Yes
Knee Displacement <15.5-(-12.7) mm -14.1 mm Yes
Comments:
Technician Approved

//j/w 2 ( ]
%’ — i .
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Force [N]

Displacement [mm)]

Force [N]

1000

Transportation Research Center Inc.
5720 Left Knee Shder Test

HIII 5th Female Serial No. 416 Calibration No. 14 - 1
Test Date 05/17/2002
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Transportation Research Center Inc.
5720 Rught Slider Test
HIII 5th Female Senal No. 416 Calibration No. 14 - 1
Test Date 05/17/2002
Test Parameter Specification = Test Results Pass
Temperature 189-256°C 21.7 °C Yes
Relative Humidity 10-70 % 47 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.76 m/s Yes
Knee Displacement -155 - (-12.7) mm -14.4 mm Yes
Comments:
Technician Approved
e =28
/ 2 Ly /
05172002 092221 1702 m




Transportation Research Center Inc.
5720 Raght Slider Test

HIII 5th Female Sernal No. 416 Calibration No. 14 -1
Test Date 05/17/2002
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Pre-test Dummy Configuration and Performance Verification Data

Passenger Dummy S/N: 421

020521




Transportation Research Center Inc.

572F HIII 5th Dummy
External Dimensions

Serial No. 421 Calibration No. 07

Test Parameter Dimension Specification Results Pass
Total Siting Height A 774.7 800.1 mm 790 mm Yes
Shoulder Pivot Height B 431.8 457.2 mm 449 mm Yes
Hip Pivot Height Cc 81.3 863 mm 86 mm Yes
Hip Pivat from Backline D 144.8 149.8 mm 145 mm Yes
Shouider Pivot from Backiine E 686 83.8 mm 77 mm Yes
Thigh Clearance F 119.4 1346 mm 130 mm Yes
Back of Elbow to Wrist Pivot G 2439 259.0 mm 254 mm Yes
Head Back to Backline H 40.7 457 mm 45 mm Yes
Shoulder to Elbow Length ] 276.9 297.1 mm 281 mm Yes
Elbow Rest Height J 1829 203.2 mm 192 mm Yes
Buttock Knee Length K 520.7 546.1 mm 533 mm Yes
Popiiteal Height L 3656 3759 mm 367 mm Yes
Knee Pivot Height M 393.7 4191 mm 408 mm Yes
Buttock Popliteal Height N 414.1 4394 mm 430 mm Yes
Chest Depth without Jacket o) 1753 190.5 mm 184 mm Yes
Foot Length P 2185 233.6 mm 229 mm Yes
Buttock to Knee Pivot Length R 457.2 4826 mm 472 mm Yes
Head Breadth S 137.2 147.3 mm 144 mm Yes
Head Depth T 177 8 1879 mm 181 mm Yes
Hip Breadth U 299.8 3149 mm 301 mm Yes
Shoulder Breadth \Y 350.6 365.7 mm 351 mm Yes
Foot Breadth w 78 8 93.9 mm 89 mm Yes
Head Circumference X 528.4 548 6 mm 547 mm Yes
Chest Circumference with Jacket Y 850.9 881.3 mm 867 mm Yes
Waist Circumference Z 7595 789.9 mm 765 mm Yes
Reference Location for Chast Circumference AA 299.8 309.8 mm 305 mm Yes
Reference Location for Waist Circumference BB 160.1 1701 mm 165 mm Yes
Technician Approved
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Transportation Research Center Inc.

5720 Head Drop Test
HIII 5th Female Seral No. 421 Calibration No. 07 - 2
Test Date 05/20/2002
Test Parameter Specification Test Results  Pass
Temperature 18.9-255 °C 21.7 °C Yes
Relative Humudity 10-70 % 29 % Yes
Peak Resultant Acceleration 250-300 g 2793 g Yes
Peak Lateral Acceleration 15 g Max 38 g Yes
Is Acceleration Curve Unimodal? Yes Yes Yes
Comments:
Technician Approved
£ “ "ﬁl/;/:/'"’-"" {
7 VA

05202002134239 614
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Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.
5720 Head Drop Test

HIII 5th Female Serial No. 421 Calibration No 07 - 2
Test Date 05/20/2002
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Transportation Research Center Inc.
5720 Neck Flexion Test - 6 Channel Transducer
HIII 5th Female Serial No.421 Calibration No. 07 -7
Test Date 05/20/2002

Test Parameter Specification  Test Results Pass
Temperature 20.6-22.2 °C 21.7 °C Yes
Relative Hurmdity 10-70 % 30 % Yes
Impact Velocity 689-7.13 m/s 7.10 m/s Yes
Integrated Pendulum Velocity

10 ms 2.10-2.50 m/s 247 m/s Yes

20 ms 4.00 - 5.00 m/s 4 81 m/s Yes

30 ms 580-7.00 m/s 6.85 m/s Yes
Peak D Plane Rotation 77-91 ° 832 ° Yes
Peak Moment About Occipital 69.0 - 83.0 N'm 71.77 N'm Yes
Condyles
(During time interval rotation 18
within specified corridors)
Positive Moment Decay Time 30 - 100 ms 8976 ms Yes
To 10 N m
Comments;

Technician Approv.
=z, s
05202002 15 08 35 477 m




Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.

5720 Neck Flexion Test
HIII 5th Female Serial No. 421 Calhibration No. 07 -7
Test Date 05/20/2002
Pendulum Deceleration
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Torque [N-m] Force [N] Force[N]

Torque [N-m]

Transportation Research Center Inc.
5720 Neck Flexion Test

HIII 5th Female Serial No.421 Calibration No. 07 -7
Test Date 05/20/2002
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Transportation Research Center Inc.
5720 Neck Extension Test - 6 Channel Transducer

HIII 5th Female Serial No. 421 Calibration No 07 -1

Test Date 05/20/2002
Test Parameter Specification  Test Results Pass
Temperature 20.6-22.2 °C 21.7 °C Yes
Relative Humudity 10-70 % 29 % Yes
Impact Velocity 595-619 m/s 6.18 my/s Yes
Integrated Pendulum Velocity
10 ms 150-1.90 nm/s 1.88 m/s Yes
20 ms 3.10 - 3.90 m/s 3.82 m/s Yes
30 ms 4.60 - 560 m/s 5.56 m/s Yes
Peak D Plane Rotation 99-114 ° 1039 ° Yes
Peak Moment About Occipital -65.0-(-530) N'm -60 37 N'm Yes
Condyles
(During time interval rotation 1s
within specified corridors)
Positive Moment Decay Time 94 - 114 ms 102 72 ms Yes
To -10 N'-m
Comments;
Technician Approved
’V% W

05202002 153931 543




Acceleration [g]

Angle [°] Angle [°]

Angle [?]

Transportation Research Center Inc.

HIII 5th Female Sernal No 421

Pendulum Deceleration

5720 Neck Extension Test

Test Date 05/20/2002

Calibration No. 07 - 1
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=
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05202002 15 39 33 543
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Filter Class: 180
Max: 247 g at 9 1 ms
Min: -5.2 g at 450 ms

Filter Class: 60
Max:404° at 729 ms
Min: -15.3° at 220.0 ms

Filter Class: 60
Max: 64 4° at 84.2 ms
Min:-26 1° at 2149 ms

Filter Class* 60
Max: 103 9° at 81.5ms
Min: -41.3° at 219.0 ms
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Force [N] Force[N]

Torque [N m}

Torque [N-m]

Transportation Research Center Inc.

HIII 5th Female Serial No. 421

1500

5720 Neck Extension Test

Test Date 05/20/2002

Calibration No. 07 - 1
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60 70 80 90 100110120 130 140 150 160 170 180 190 200

Flter Class: 1000
Max: 431.2 N at 73.6 ms
Min. -166 4 N at 201.0 ms

Filter Class: 600
Max: 430.6 N at 73.8 ms
Min: -165.8 N at 202.6 ms

Filter Class: 600
Max: 23.8 N'm at 14 0 ms
Mimn; -54.2 N-m at 69.8 ms

Filter Class: 600
Max: 21.0 N'm at 207.1 ms
Min: -60.4 N-m at 70.0 ms
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Transportation Research Center Inc.

5720 Thorax Test
HIII 5th Female Senal No. 421 Calibration No. 07 - 1
Test Date 05/20/2002
Test Parameter Specification Test Results  Pass
Temperature 20.6-22.2 °C 21.7 °C Yes
Relative Humidity 10-70 % 30 % Yes
Pendulum Velocity 6.59 - 6.83 m/s 6.82 m/s Yes
Maximum Chest Deflection -58.0 - (-50.0) mm -52.9 mm Yes
Peak Impact Probe Force 3900 - 4400 N 4086 N Yes
Within Compression Corridor
Internal Hysteresis 105 % Max. 100 % Yes
Internal Hysteresis 69 -85 % 73 % Yes
Comments:
Technician Approved
r
,/’?—’-—'—\__

052020021619 12 1668 m




Transportation Research Center Inc.
5720 Thorax Test
HIII 5th Female Senal No. 421 Calibration No. 07 - 1
Test Date 05/20/2002
Pendulum Deceleration
= T Filter Class 180
s BT
g 301 - Max: 305 g at 5.4 ms
I ERNAVARN
k3 207 / Mm: -0.1 g at 237.5 ms
O 10
2 X / \N
-10 1 + $ + + + + + 4 + + )
-10 0 10 20 30 40 50 60 70 30 9 100
Pendulum Force Time (ms)
— 5000.. Filter Class. 180
Z. 4000 A —
2 o0 AN Max. 41823 N at 5.4 ms
le -
2000“ / \\ Min: -13.4 N at 237.5 ms
1000 <
1 -
-1000 I + + + + $ 4 + 4 + + +
-10 0 10 20 30 40 50 60 70 80 90 100
Chest Displacement Time (ms)
E 20-- Filter Class: 180
0
= ool N\ s Max. 0.0 mm at 2.2 ms
= 7 A
-
5“7 ~T Min' -52 9 mm at 20.9 ms
= -60
= 1
280
o |
-100 + + $ 4 + + - 4 + + +
-10 0 10 20 30 40 50 60 70 80 90 100
Chest Displacement vs. Pendulum Force Time (ms)
5000
% 4000 I
2 30004 [ a }
B 2000 / pd
1 L~
1000 el
C - -/
-10004— ' +

0 0 10 20 3 40 50 60 70 8 90 100
Displacement [mm]

052020021619 13 1668 m




TRANSPORTATION RESEARCH CENTER INC.
TORSO FLEXION TEST
HYBRID III SMALL FEMALE

CAL DATE: 20-May-02

TRC, INC, TEST NO: 421C07TF1 572 O SN 421 TORSO FLEX CAL 07

TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 189 -25.6 DEG. C 21.7DEG. C
RELATIVE HUMIDITY 10 -70 % 31 %
INITIAL ANGLE OF <= 20 DEG.
UNSUPPORRTED DUMMY REFERENCED 16.1 DEG.

TO VERTICAL

MAXIMUM FORCE AT 45 DEG.
DURING 10 SECOND PERIOD 320-390 N 3532 N
RETURN ANGLE @ 3MINUTES 20.1 DEG.
DIFFERENCE BETWEEN RETURN +/- 8 DEG OF
ANGLE & INTIAL ANGLE INTIAL ANGLE 4.0 DEG.

TEST MEETS SPECIFICATIONS

Y
TECHNICIAN /% /%




Transportation Research Center Inc.

5720 Left Knee Test
HIII 5th Female Serial No. 416 Calibration No. 14 - 1

Test Date 05/17/2002
Test Parameter Specification Test Results  Pass
Temperature 18.9-25.6 °C 21.7 °C Yes
Relative Humidity 10-70 % 46 % Yes
Pendulum Velocity 2.07-2.13 m/s 2.10 m/s Yes
Maximum Pendulum Force 3450 - 4060 N 3725 N Yes
Comments:

Technician Approved

0517200210 51 55 1699 m




Acceleration [g]

Force[N]

Transportation Research Center Inc.
5720 Left Knee Test

HIII 5th Female Serial No. 416 Calibration No. 14 - 1
Test Date 05/17/2002

Pendulum Deceleration

iig T Filter Class: 600

130 2 Max: 127.0 g at 2.6 ms

120 =
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100
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-2 0 2 4 6 8 10 12 14 16 18 20
Tine (ms)
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Transportation Research Center Inc.
5720 Right Knee Test
HIII 5th Female Serial No 421 Calibration No. 07 - 1
Test Date 05/17/2002
Test Parameter Specification Test Results  Pass
Temperature 189-256 °C 21.7 °C Yes
Relative Humidity 10-70 % 47 % Yes
Pendulum Velocity 2.07-2.13 m/s 212 m/s Yes
Maximum Pendulum Force 3450 - 4060 N 3732 N Yes
Comments:
Technician Approved
0524200210 06 12 1693 m

]



Acceleration [g]

Force[N]

Transportation Research Center Inc.
5720 Right Knee Test

HIII 5th Female Serial No. 421 Calibration No. 07 - 1
Test Date 05/17/2002

Pendulum Deceleration

1501

Falter Class: 600

140
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N\ Max. 1273 g at 25 ms
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110

\\ Mim: -1.1 g at 17.5 ms
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Time (ms)

052420021006 13 1693 m




Transportation Research Center Inc.
5720 Left Knee Shder Test

HIII 5th Female Serial No. 421 Calbration No. 07 - 1

Test Date 05/17/2002
Test Parameter Specification  Test Results Pass
Temperature 189-25.6°C 21.7 °C Yes
Relative Humudity 10-70 % 49 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.76 m/s Yes
Knee Displacement -15.5 - (-12.7) mm -14.3 mm Yes

Comments:

Technician Apmoved

ya /

0524 2002 08 18 50 1701 m




Transportation Research Center Inc.
5720 Left Knee Slider Test

HII 5th Female Serial No. 421 Calibration No. 07 - 1
Test Date 05/17/2002

Femur Force

1000 Filter Class: 600
500+

AN e Max- 4384 N at 31.4ms

Force [N]
AN
(

_500F

1000 \ // Min -2717.6 N at 13.9 ms
-1500 \
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4000 + + : + + + + + + 4 4
-10 0 10 20 30 40 50 60 70 80 90 100

Time (ms)

Tibia Displacement
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0.. \ / =T Max: 0.4 mm at 31 8 ms
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10
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-20

0 0 10 20 30 40 50 60 70 8 90 100
Time (ms)

Femur Force vs Tibia Displacement
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500 }fﬂ
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22500 [
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-3500
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<

-4000 + + + y } +
-25 20 -15 -10 -5 0 5
Displacement [mm]
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Transportation Research Center Inc.

5720 Right Knee Shder Test

EARSISLANA B34

HIII 5th Female Sernal No. 421 Calibration No. 07 - 1

Test Date 05/17/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-256°C 21.7 °C Yes
Relative Humidity 10-70 % 48 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 275 m/s Yes
Knee Displacement -15.5 - (-12.7) mm -14 8 mm Yes

Comments;

Technician Approved
‘ -
% s —_— AIM

0524200208 17 37 1730 m




Force [N]

Displacement [mm]

Force [N]

-1000
-1500
-20004 /
-2500 L \\ /
23000

-3500F
-4000-F

-1500
2000
-2500F
-3000F
-3500F

Transportation Research Center Inc.
5720 Right Knee Shder Test

HIII 5th Female Serial No. 421

Femur Force

Calibration No. 07 - 1

Test Date 05/17/2002
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Appendix D

Test Equipment and Instrumentation Calibration Information

D-1 020521




The direction column on the following sheets describes the transducer output as mounted
and wired in the test location. The polarity column indicates whether a polarity change
occurred during data acquisition to conform to J211 MAR9S. See Report Sign Convention
sheet for description of data output as presented in the report: occasionally channels have
been adjusted in post-acquisition processing to conform to J211 MAR9S.

020521



Sign Convention
SAE J211 MAR95

Accelerometers: +X:; Forward
+Y: Rightward
+7: Downward

Potentiometers: +Chest longitudinal deflection: OQOutward
+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation
+Knee slider displacement: Distance between femur and tibia
increased (in relation to a seated
dummy)
Rotation potentiometers:
+About the X-axis: Left foot-eversion

Right foot-inversion
+About the Y-axis: Left/right foot-dorsiflexion
+About the Z-axis: Left foot-internal

Right foot-external

Load cells: +Femur force: Tension
+Seat belt force: Tension
+Barrier force:  Tension

Neck load cells: +X force: Head pushed rearward
+Y force: Head pushed leftward
+Z force: Head pulled upward (tension on neck)

+X moment: Left ear rotating toward left shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder

Tibia Joad cells: +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

020521




Sign Convention, Cont’d.
SAE J211 MAR95

Lumbar load cells:  +X force: Chest rearward, pelvis forward
+Y force: Chest leftward, pelvis rightward
+Z force: Chest upward, pelvis downward

+X moment: Left shoulder toward left hip
+Y moment: Sternum toward front of legs

+Z moment: Right shoulder forward, left shoulder rearward

020521




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
Sternum 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
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Description Of Timing Marks On TRC High-Speed Film

All TRC high-speed cameras are equipped with red LEDs which put uming marks on the
right edge of the film. TRC 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 cameras.

The tuming 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 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 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 second pulse.

To locate time-zero, observe the continuous LED that is visible on the left side of the frame
at the beginming of each view. Locate the frame where the left side LED is fully
extinguished and reverse 4 frames for the Photosonic cameras; reverse 5 frames for Hycam
cameras; reverse 2 frames for Stalex cameras. This frame is time-zero.
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