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Section 1

Purpose and Test Procedure
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Purpose

This moving deformable barrier side impact test is part of Federal Motor Vehicle Safety
Standard 214 Side Impact Protection. It 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 refine the
seating procedure for the 50 male WorldSID dummy and to begin to evaluate the performance
of the post-FMVSS 214 fleet. The test was conducted in accordance with the National
Highway Traffic Safety Administration’s modified test procedures FMVSS 214/NCAP side
impact moving deformable barrier (January, 2010) along with VRTC seating procedure for the
WorldSID dummy.
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Section 2

Side Impact Test Results
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Summary of Side Impact Test

A 2010 Ford F-150 XL was impacted on the left side by a crabbed moving deformable
barrier, at a velocity of 61.7 km/h (38.4 mph). The target vehicle was stationary and was
positioned at an angle of 62.5° to the line of forward motion. The side impact test was
conducted by Transportation Research Center Inc. in East Liberty, Ohio on June 28, 2012.
Pre-test and post-test photographs of the test vehicle, the moving barrier, and the side impact
dummy (WorldSID) are included in Appendix A.

One restrained Side Impact Dummy (WorldSID) S/N 014, was placed in the driver
(Position #1) designated seating position according to the instructions specified in the VRTC
WorldSID Seating Procedures. The WorldSID was calibrated prior to this test. The side
impact test was documented by one (1) real-time camera and eight (8) high-speed digital
cameras. Camera locations and other pertinent camera information are included in this

report.

The driver front airbag, passenger front airbag, and passenger side curtain and torso

airbags were disabled prior to the test performance.

The WorldSID instrumentation is detailed in Table 4. Ninety (90) dummy channels of

acceleration, force, moment, and displacement data were collected for this test.
A summary of the side impact dummy (WorldSID) configuration and verification test

data can be found in Appendix C. A total of 134 channels of data were recorded.

Appendix B contains the vehicle, barrier, and dummy response data traces.
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Test Results Summary

i -B

11 (Panning
e

Front WorldSID (#014)

HIC36 (g) CFC 1000 54
Upper Rib Deflection (mm) CFC 600 See Table 4
Lower Rib Deflection (mm) CFC 600 See Table 4
Lower Spine Resultant (g) CFC 180 22.79
Pubic Symphysis Force (N) CFC 600 -599.5 N

2010 Ford F-150 XL

Vehicle Test Weight 2436.8 kg (5372.2 Ibs)
Impact Point (Horizontal) rearward of front axle 506 mm
Impact Angle 62.5
Maximum Crush 216 mm Level 1
Impact Speed 61.7 km/h
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Data Acquisition Explanations

The Driver Lumber Moment about Z-axis transducer recorded no useful data throughout
the test.

The Vehicle Center of Gravity (X) Roll Rate gyro exceeded full scale at 16 milliseconds.

The Vehicle Center of Gravity (Y) Pitch Rate gyro exceeded full scale at 11 milliseconds.

The Vehicle Center of Gravity (Z) Yaw Rate gyro exceeded full scale at 7 milliseconds.

The Vehicle At EDR (X) Roll Rate gyro exceeded full scale at 6 milliseconds.

The Vehicle At EDR (Y) Pitch Rate gyro exceeded full scale at 21 milliseconds.

The Vehicle At EDR (Z) Yaw Rate gyro exceeded full scale at 23 milliseconds.

The Rear Floorpan Above Rear Axle (Y) Pitch Rate gyro recorded invalid data after 25

milliseconds.
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Section 3

Summary of Test Results
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Table 1 General Test Vehicle Parameter Data

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12
TEST VEHICLE INFORMATION TEST VEHICLE OPTIONS
Make Ford Driver Front Airbag Yes'
Model Pickup Driver Side Curtain Airbag Yes
Body Style M.P.V. Driver Side Torso Airbag Yes
VIN 1IFTMF1CWXAKC08799 Rear Passenger Side/Curtain Airbag | No
Color White Rear Passenger Side Torso Airbag No
Odometer Reading 10,716 Power Steering Yes
Transmission Automatic Power Door Locks No
Final Drive 4-wheel drive Tilt Wheel Yes
Number of Cylinders 8 Anti-lock Brakes Yes
IIZE)ri]sgr;Inaecement 4.6L Traction Control No
Engine Placement \Y/ Bucket Seats No
Air Conditioning Yes Rear Defroster No
Power Windows No 2-Door/4-Door 2
Power Seats No AM/FM Radio Yes
Cruise Control No CD Player No
Tinted Glass Yes Sun Roof No
Keyless Entry No Telescoping Steering Wheel/Column No

DATA FROM CERTIFICATION LABEL

GVWR (k 3062
Manufactured By Fcc:)rd MIBILT; ko)
elurzieinby GAWR Front (kg) 1497
Date of Manufacture 05/10 GAWR Rear (kg) 1724
Measured Parameter Front Mid Rear

Type of Seats Split Bench None None
3 0 0

Number Of Occupants
Capacity Wt. (VCW) (kg)

838

! Airbags were disabled prior to the test performance
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Table 1 General Test Vehicle Parameter Data, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12
TEST VEHICLE WEIGHTS
As Delivered (Axle) As Tested (ATW) (Axle)
Unitd Front Rear Total Front Rear Total
Left | kg 641.2 484.2 664.8 552.6
Right | kg 632.8 474.2 658.4 561.0
Ratio | % 57.1 42 .9 54.3 457
Totals| kg 1274.0 958.4 2232.4 1323.2 1113.6 2436.8

TARGET TEST WEIGHT CALCULATION

Measured Parameter Units Value

Total Delivered Weight kg 1734.4
Weight of WorldSID ATD kg 76.0
Rated Cargo/Luggage Weight (RCLW) kg 634.0
Calculated Vehicle Target Weight (TVTW) kg 2444.4

TEST VEHICLE ATTITUDES AND CG

Units LF RF LR RR CG(aft of front axle)
As Delivered mm 914 905 982 986 1580
As Tested mm 906 905 956 962 1682
Fully Loaded mm 907 905 953 965 1694
GENERAL TEST VEHICLE DATA
Measurement Description Units Value
Test Vehicle Wheelbase mm 3680
Total Vehicle Length at Left Side mm 5720
Total Vehicle Length at Centerline mm 5880
Total Vehicle Length at Right Side mm 5720
Weight of Ballast kg 78.5
Amount of Stoddard Solvent in Fuel Tank liters 91.6
TEST VEHICLE IMPACT ACCURACY DATA
Measurement Description Units Intended Actual Difference
Impact Reference Line From Front Axle mm 508 506 2 left
Impact Point Angle Degrees 63 62.5 0.5
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Table 1 General Test Vehicle Parameter Data, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

WORLDSID RIDING POSITION

The driver seat back is positioned according to the procedure defined in SAE J826, “Devices
for use in Defining and Measuring Vehicle Seating
Accommodation”, November, 2008. Ande

(Degrees)

Seat
Back

Driver seat back angle: The back was adjusted to 23.0° as poshon

measured at torso angle with Oscar. —

Inclinometer

Sea Cushion Adjuster

SEAT FORE/AFT POSITIONS :
The total seat travel was measured from forward most position to =~ FRONT SEATASSEMALY
rearmost position, irrespective of vertical seat height in those

positions. The seat was set at the longitudinal mid position with vertical adjustment at the
lowest position obtainable for the driver. The rear seating position was not tested.

SEAT FORE/AFT POSITIONING

- — Seat Cushion Seat Cushion
Total Fore/Aft| Placed in Position
Travel No.
Driver Seat| 58 notches 32 notches
Rear Seat N/A N/A Seat Travel Area Seat Travel Area
—p — | «—B —>!
p A =§ P A >

SEAT BELT UPPER ANCHORAGE

Total No. of Placed in
Positions Position No.
Driver Seat 4 1
Rear Seat N/A N/A

Position number one is the uppermost adjustment position.
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Table 1 General Test Vehicle Parameter Data, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

FUEL TANK CAPACITY

Liters
Usable Capacity of “Standard Tank” 98.4
Usable Capacity used for FMVSS 301 | 90.5-92.5
Actual Amount of Solvent used 91.6
The test vehicle is equipped with an Fuel Lin Filler Neck Volume
electric fuel pump. The fuel pump \:

operates for approximately two seconds Vapor Volume >
after the ignition is placed in the “ON”
position, after which the fuel pump
automatically shuts off. The fuel filler
door is located on the left rear fender.
The standard fuel tank occupies the area
under the rear seat. Unusable Capacity

VEHICLE FUEL TANKASSEMBLY

Filler Cap

STEERING COLUMN ADJUSTMENT

Steering wheel and column adjustments are made
so that the steering wheel hub is at the geometric
center of the locus it describes when moved through
its full range of motion. An aluminum plate is
placed across the rim of the steering wheel, an
inclinometer is placed on the plate and the angle is
measured.

LEFT SIDE VIEW

STEERING COLUMN ASSEMBLY

Steering Column Tilt Position Degrees
Lowermost Position 58
Geometric Center Position 69
Uppermost Position 80
Steering Column Telescoping Position (mm)
Full In Position No feature
Full Out Position No feature
Test Position No feature
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Test Vehicle:

Table 2 Test Vehicle Tire Information

2010 Ford F-150 XL Test Date: 06/28/12
and temperature grades
Tire: pl
compostion
used
infiation &
load limit
cionan o
DATA FROM TIRE PLACARD
Measured Parameter Front Rear
Maximum Tire Pressure (kPa) 240 240
Cold / Test Pressure (kPa) 240 240
Recommended Tire Size P235/75R17 P235/75R17
Tire Size on Vehicle P235/75R17 P235/75R17
Tire Manufacturer Hankook Hankook
Tire Name Dyna Pro A/T | Dyna Pro AIT
Radial Yes Yes
Wheel Diameter 17 17
Load Index & Speed Symbol 108S 108S
Tread wear 460 460
Traction Grade B B
Temperature Grade A A
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Table 3 Post-Test Observations

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

TEST DUMMY INFORMATION AND CONTACT POINTS
Description Front Seat WorldSID

Dummy Type / Serial No. WorldSID / 014

Head Contact Side header, curtain airbag

Upper Torso Contact None
Lower Torso Contact None
Left Knee Contact None
Right Knee Contact None

POST TEST DOOR OPENING AND SEAT TRACK INFORMATION

Description Front Rear
Locked/Unlocked Doors Unlocked No feature
Left Side Door Opening Jammed and latched No feature
Right Side Door Opening Closed and latched No feature
Seat Movement None No feature
Seat Back Failure None No feature

POST-TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance

Observations and Conclusions

Pillar Performance

Did not separate from vehicle

Sill Separation

Did not separate from vehicle

Windshield Damage None
Window Damage None
Other Notable Effects None

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

Restraint Left Front (Dr!ver) Occupant

Type Location 01 _

Installed Operation
Front Airbag Yes No'
Torso Airbag Yes Yes
Head Airbag No N/A
Curtain Airbag Yes Yes

Seat Belt Pre-tensioner Yes Unknown
Seat Belt Load Limiter No N/A

! The driver front airbag was disabled for this test.
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Section 4

Occupant, Vehicle and MDB Information
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Table 4 WorldSID Instrumentation Data

Test Vehicle: 2010 Ford F-150 XL

Test Date: 06/28/12

Driver Dummy Serial Number: 014

Location

Positive Direction Negative Direction

Head Acceleration (g)

Head Rotational Acceleration
(rad/sec?)

Upper Neck Force (N)

Upper Neck Moment (N-m)

Lower Neck Force (N)

Lower Neck Moment (N-m)

Shoulder Force (N)

Shoulder Displacement (mm)

Shoulder Acceleration (g)

TN <|X[|<IN|<IXINI<IXINI<IXINI<|XINI<XINI<IXITN <X

Max. Time (ms) Max. Time (ms)
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Table 4 WorldSID Instrumentation Data, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

Driver Dummy Serial Number: 014

Positive Direction Negative Direction

ocaton

T1 Acceleration ()

T4 Acceleration ()

T12 Acceleration (g)

Thorax Rib 1 Acceleration (g)

Thorax Rib 1 Displacement (mm)

Thorax Rib 2 Acceleration (g)

Thorax Rib 2 Displacement (mm)

Thorax Rib 3 Acceleration (g)

<[ |N|<| X| <|ON|<| X| <[|ON|<| X|ON|<| X|ON|<| X|TO|N|<]| X

Thorax Rib 3 Displacement (mm)
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Table 4 WorldSID Instrumentation Data, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

Driver Dummy Serial Number: 014

Location Positive Direction Negative Direction
Max. | Time (ms) Max. Time (ms)

Abdominal Rib 1 Acceleration (g)

Abdominal Rib 1 Displacement (mm)

Abdominal Rib 2 Acceleration (g)

Abdominal Rib 2 Displacement (mm)

Lumbar Force (N)

Lumbar Moment (N-m) *

Pelvis Acceleration (g)

Sacro-lliac Left Force (N)

N| <| X | | N| <| X|N| <| X| N| <| X| <A Nl <|X|<[2O N| <| X

! See Data Acquisition Explanations
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Table 4 WorldSID Instrumentation Data, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

Driver Dummy Serial Number: 014

Positive Direction Negative Direction
Location Max. Time (ms) Max. Time (ms)

Sacro-lliac Left Moment (N-m)

Sacro-lliac Right Force (N)

Sacro-lliac Right Moment (N-m)

Pubic Force (N)

Left Mid Femur Force (N)

Left Mid Femur Moment (N-m)

Left Femoral Neck Force (N)

Left Knee Outboard Force (N)

Left Knee Inboard Force (N)

Right Femoral Neck Force (N)

Positive Direction Negative Direction
Longitudinal: Forward Longitudinal: Rearward
Lateral: Rightward Lateral: Leftward
Vertical: Downward Vertical: Upward
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Figure 1 WorldSID Longitudinal Clearance Dimensions

Test Vehicle: 2010 Ford F-150 XL

Test Date:

06/28/12

Left Side View
Driver WorldSID
#014
Length
Measurement Measurement Description (mm) Angle
HH Header to Header 546
HW Header to Windshield 830
HZ Head to Roof Liner 281
NR Nose to Rim/Seat Back 543
CD Chest to Dash/Seat Back 708
CS Chest to Steering Wheel 469
KD(L)/KDA(L)® | Left Knee to Dash/Seat Back 157 13.4
KD(R)/KDA(R)° | Right Knee to Dash/Seat Back 146 11.7
PAX® Pelvic Tilt Angle X 0.2
PAY® Pelvic Tilt Angle Y 3.0
PHX Hip Point to Striker (X-AXxis) 354
PHZ Hip Point to Striker (Z-Axis) 38
HAX® Head Tilt Angle X -2.5
HAY?™ Head Tilt Angle Y 0.8
TAX® Thorax Tilt Angle X -1.4
TAY® Thorax Tilt Angle Y 0.3

Note: All measurements are in millimeters.

'NR was measured from bridge of nose
2 Measurements not recorded.
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Figqure 2 WorldSID Lateral Clearance Dimensions

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

Measurement Driver WorldSID # 014

HR 255

HS 397

AD Lower: 233 Upper: 168
HD 110

Note: All measurements are in millimeters.
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Test Vehicle:

Table 5 WorldSID Position Relative to Striker

2010 Ford F-150 XL Test Date:

Driver Dummy Serial Number: 014

) Longitudinal Vertical
Location

X (mm) Z (mm)

M_HEAD CG

M_H POINT

M_KNEE

M_ANKLE

M_RIB 1

M_RIB 2

M_RIB 3

M_RIB 4

M_RIB5

M_RIB 6

Note: All measurements are in millimeters.
Positive values are forward and down relative to the striker.

06/28/12
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Figure 3 Vehicle Pre-Test And Post-Test Measurements

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

Left Side View
Note: Measurements were achieved by using a tape measure.
All dimensions are in millimeters with tolerance of +0.1 mm

Pre-Test Pre-Test Post-Test
(as delivered) (as tested) (as tested) Change

D = Length at centerline E and L = Bumper Thickness R = Right Side Length
S = Left Side Length T = Width at B-pillar J1 =To Pinch Weld J2=ToSill

4-9 120628



Table 6 Vehicle Structural Measurements*?

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12
Elements Pre-Test
1 Total Length 5880
2 Total Width 2000
3 Bumper Top Height 617
4 Bumper Bottom Height 362
5 Longitudinal Member Top Height 552
6 Longitudinal Member Bottom Height 395
7 Distance Between Longitudinal Members 927
7 Longitudinal Member Width 115
8 Engine Top Height 1052
9 Engine Bottom Height 271
10 Engine and Gearbox Width 660
11 Front Bumper - Engine Distance 820
12 Front Shock Absorber Fixing Height 802
13 Bonnet Leading Edge Height 1158
14 Front Shock Absorber Fixing Width 930
15 Front Bumper - Front Axle Distance N/A
16 Front Axle - A Pillar Distance 650
17 A Pillar - B Pillar Distance 1200
18 B Pillar - Rear Axle Distance 1820
19 B Pillar - C Pillar Distance N/A
20 Roof Sill Bottom Height 1675
21 Roof Sill Top Height 1750
22 Floor Sill Bottom Height 502
23 Floor Sill Top Height 521

All distance measurements are in millimeters and achieved by using a tape measure.

! Taken from INSIA report, “Structural Survey of Cars, Methodology of the Main Resistant
Elements in the Car Body”, March 1999.

% The vertical measurements from the ground are adjusted based on the test vehicle’s pre-
test attitude measurements.
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Figure 4 Vehicle Side Measurements

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

LEVEL 5

—————
|
|
|
-

LEVEL 4

300 0 300 600 900 1200 1500 1800
150 150 450 750 1050 1350 1650 1950
LEFT SIDE VIEW
MAXIMUM EXTERIOR CRUSH MEASUREMENTS
Measurement Height Above Maximum Distance from
Level Description Ground Exterior Crush Impact
5 | Window Top 1843 4 1206
4 | Window Sill 1195 -135 2400
3 Mid Door 853 175 900
2 | Occupant H-Point 906 -159 2700
1 | Side Sill 517 216 1350

Note: Measurements were taken using a FARO arm at crush grid zero vertical line.
Measurements are taken when the vehicle is in the “As Tested” configuration.
Measurements forward of the vehicle impact reference line are negative.

All measurements are in mm.
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Table 7 Vehicle Exterior Crush Profiles - All Levels

Vehicle: 2010 Ford F-150 XL

(mm) From Impact Point

Location | Height -1200| -1050 | -900 | -750 | -600 [ -450 [ -300 | -150 | O 150 | 300 | 450 | 600 | 750

Pre 941 | 945 | 949 | 951 [ 953 | 955

Level 1 517 |Post 837 | 765 [ 749 | 751 | 762 | 760

Side Sill Crush 104 | 180 | 200 | 200 | 191 | 195

Pre 978 969 | 959 | 962 | 966 | 969 [ 973 | 975

Level 2 906 |Post 930 916 | 903 | 875 | 860 | 850 [ 843 | 838

H-Point Crush 48 53 56 87 | 106 | 119 | 130 | 137

Pre 977 | 957 | 959 [ 963 | 967 | 969 | 972

Level 3 853 |Post 917 | 894 | 852 | 830 | 821 | 813 | 809

Mid-Door Crush 60 63 | 107 | 133 | 146 | 156 | 163

Level 4 Pre 919 | 931 | 940 | 945 | 950 | 955 [ 959 [ 963

Window | 1195 [Post 908 | 916 | 921 | 949 | 950 | 954 [ 964 | 970

Sill Crush 11 15 19 -4 0 1 -5 -7
Level 5 Pre
Window | 1843 |Post

Top Crush

(mm) From Impact Point
Location | Height 900 | 1050 | 1200 | 1350 [ 1500 | 1650 | 1800 [ 1950 | 2100 | 2250 | 2400 | 2550 | 2700
Pre 956 | 958 | 959 | 960 [ 958 | 952 | 954 [ 954 | 955 | 955 | 955 | 955
Level 1 517 |Post 756 | 751 | 746 | 744 | 742 | 762 | 879 | 973 | 1066 | 1089 | 1104 | 1118
Side Sill Crush 200 | 207 | 213 | 216 | 216 | 190 | 75 | -19 | -111 | -134 | -149 | -163
Pre 977 | 977 | 978 | 978 | 977 | 967 | 970 | 971 | 972 | 971 | 971 | 969 | 983
Level 2 906 |Post 835 | 828 | 830 | 867 | 867 | 970 | 981 [ 993 | 1043 | 1105 | 1135 | 1127 | 1142
H-Point Crush 142 | 149 | 148 | 111 | 110 | -3 | -11 [ -22 | -71 | -134 | -164 | -158 | -159
Pre 974 | 976 | 977 | 977 | 975 | 965 | 968 | 970 | 972 | 974 | 974 | 974 | 989
Level 3 853 |Post 805 | 801 | 810 | 824 | 861 | 943 | 973 | 982 | 1044 | 1106 | 1139 | 1132 | 1151
Mid-Door| Crush 169 | 175 | 167 | 153 | 114 | 22 -5 | -12 | -72 | -132 | -165 | -158 | -162
Level 4 Pre 967 | 970 | 973 | 973 | 972 | 963 | 964 | 966 | 967 | 968 | 968 | 969 | 969
Window | 1195 |Post 971 [ 970 | 966 | 959 | 933 | 1017 | 1044 | 1068 | 1083 | 1095 | 1103 | 1104 | 1098
Sill Crush -4 0 7 14 39 | -54 | -80 | -102 | -116 | -127 | -135 | -135 | -129
Level 5 Pre 692 | 697 | 695
Window | 1843 |Post 688 | 694 | 692
Top Crush 4 3 3

All measurements were recorded using TRC Inc.'s FARO Arm with a tolerance of + 0.1 mm.

4-12 120628



Figure 5 Test Vehicle Accelerometer Locations and Data Summary

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

ebendl " LONGITUDINAL | ~&. _
T Y ¥ X
LATERAL +7
VERTICAL

1-Vehicle CG 13-Rear Floorpan
2-Right Side Sill Front 14-Left Front Door Upper Centerline
3-Right Side Sill Rear 15-Left Front Door Mid Centerline
4-Left Side Sill Front 16-Left Front Door Mid Rear
5-Left Side Sill Rear 17-Vehicle at EDR?
6-Left Side Lower A-Pillar 18-Vehicle CG Gyros
7-Left Side Middle A-Pillar 19-Vehicle at EDR Gyrost
8-Left Side Lower B-Pillar 20-Rear Floorpan Gyros

9-Left Side Middle B-Pillar

10-Left Front Seat Track

11-Right Rear Occupant Compartment
12-Engine Block

L ocation of accelerometer may change depending on vehicle EDR location.
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Table 8 Test Vehicle Transducer Locations and Data Summary

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12
Coordinates (mm) Positive Direction Negative Direction
Location X vy ~ Max Time Max Time
(ms) (ms)
1 | Vehicle CG 3400 -60 | 645
Longitudinal (g) 6.3 25.4 -10.9 5.3
Lateral (g) 30.9 5.4 -11.8 58.1
Vertical (g) 11.1 21.6 -21.7 18.6
Resultant 34.3 5.0
2 | Right Side Sill Front | 4090 730 [ 540
Longitudinal (g) 8.0 22.1 -11.3 64.6
Lateral (g) 22.9 8.3 -3.8 60.2
Vertical (g) 11.4 30.6 -23.8 8.1
Resultant 33.1 8.1
3 | Right Side Sill Rear | 3400 720 | 577
Longitudinal (g) 7.8 21.1 -10.2 64.6
Lateral (g) 30.3 14.9 -9.4 58.9
Vertical (g) 10.9 73.0 -27.7 20.9
Resultant 33.3 21.0
4 | Left Side Sill Front | 4065 | -730| 535
Lateral (g) 65.4 14.2 -28.8 8.3
5 | Left Side Sill Rear 3392 -715| 571
Lateral (g) 82.1 15.0 -20.9 21.8
6 | Left Side Lower
A-Pillar 4505| -890 | 718
Lateral (g) 135.8 £l -64.1 15.1
7 | Left Side Middle
A-Pillar 4516 | -890 | 1129
Lateral (g) 35.4 4.5 -2.8 -0.6
8 | Left Side Lower
B-Pillar' 3357 | -855| 690
Lateral (g) 199.4 3.6 -46.1 22.6
9 | Left Side Middle
B-Pillar 3345 -850 | 1115
Lateral (g) 87.0 4.2 -15.1 28.5
10 | Front Seat Track 3670 | -730| 560
Lateral (g) 69.4 4.4 -35.6 17.0
11 | Right Rear
Occupant
Compartment 3230 563 | 749
Lateral (g) 31.4 5.4 -12.7 58.2
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Table 8 Test Vehicle Transducer Locations and Data Summary, Continued

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12
Coordinates (mm) Positive Direction Negative Direction
Location X vy ~ Max Time Max Time
(ms) (ms)
12 | Engine Block 5065 | 353 | 902
Longitudinal (g) 5.9 18.6 -9.8 45.7
Lateral (g) 20.1 45.6 9.1 1255
13 | Rear Floorpan 1485 0 837
Longitudinal (g) 3.2 41.0 -8.5 34.4
Lateral (g) 14.8 30.6 -3.1 258.5
Vertical (g) 17.8 73.8 -16.2 39.1
Resultant 19.9 73.8
14 | Left Front Door 3895 [ -880 | 1179
Upper Centerline
Lateral (g) 109.2 19.0 -711.7 27.8
15 | Left Front Door Mid | 3948 | -880 | 870
Centerline
Lateral (g) 168.3 10.3 -101.7 23.0
16 | Left Front Door Mid | 3445 | -880 | 870
Rear
Lateral (g) 126.9 3.8 -39.8 28.4
17 | Vehicle at EDR 3765 | 35 660
Longitudinal (g) 3.2 41.0 -8.5 34.4
Lateral (g) 14.8 30.6 -3.1 258.5
Vertical (g) 17.8 73.8 -16.2 39.1
Resultant 19.9 73.8
18 | Vehicle CG 3400 [ 60 645
Roll (°sec) * 3.2 41.0 -8.5 34.4
Pitch (°/sec) 14.8 30.6 -3.1 258.5
Yaw (°/sec) * 17.8 73.8 -16.2 39.1
19 | Vehicle at EDR 3765 | -25 660
Roll (°/sec) * 3.2 41.0 -8.5 34.4
Pitch (°/sec) - 14.8 30.6 -3.1 258.5
Yaw (%sec) * 17.8 73.8 -16.2 39.1
20 | Rear Floorpan 1450 0 837
Roll (°/sec) 3.2 41.0 -8.5 34.4
Pitch (°/sec) 14.8 30.6 -3.1 258.5
Yaw (°/sec) 17.8 73.8 -16.2 39.1
Reference: X: + Forward from rear bumper
Y: + Rightward from vehicle centerline
Z: + Upward from ground level
For acceleration data sign convention see Report Sign Convention in Appendix D.
! See Data Acquisition Explanations
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Table 9 MDB Test Data Summary

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

Positive Direction Negative Direction
Max. Time (ms) Max. Time (ms)

Location

1| MDB CG
Longitudinal ()
Lateral (g)
Vertical (g)
Resultant

2 | MDB Rear Frame
Longitudinal ()
Lateral (g)

Reference : X - Face of MDB (+ forward)
Y - MDB Centerline (+ to right)
Z - Ground Plane (+ down)
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Table 9 MDB Test Data Summary, Continued

MDB WEIGHTS

Total

Units Front Axle | Rear Axle
Left kg 413.2 272.8
Right kg 371.6 310
Ratio % 57.4 42.6
Totals kg 784.8 582.8

1367.6

SPEED AND IMPACT ANGLE DATA

Measured Parameter Units | Requirement | Value
Trap No. 1 Velocity (Primary) km/h 61.1to 62.7 61.7
Trap No. 2 Velocity (Redundant) km/h 61.1to 62.7 61.7
MDB CL to Target Vehicle CL degrees | 88.5t091.5 91.5
MDB Forward Line of Motion to Target Vehicle CL | degrees | 62.51t0 63.5 62.5
m([))tliBOrC]:rabbed Angle to MDB Forward Line of degrees 26 10 28 2
MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE
Vertical Location From Centerline Maximum
Row Description Height Distance Direction Crush
A Center of Bumper 432 800 Left 107
B Top of Bumper 533 700 Left 109
C Mid-Level 686 800 Right 184
D Top of Stack 813 800 Right 277
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Table 9 MDB Test Data Summary, Continued

SIDE IMPACT BARRIER FEAME ASSEMEBLY

HOMWEYCOMB FACE

MOUNTING ELOCE

LEFT

LEVEL 4 --
TOP STACE LES

—
LEVEL3--
|~ MID LEVEL
-
LEVEL2--
™1 —__| TOP OF BUMPE
T
LEVEL1--
~—— .| BUMPER LEVEL
—

L b —_—

BUMPER ASSEMBLY

E13

FRONT VIEW

i
GROUMD LEVEL —/

MOTE: Dimensions are shown in millimeters, nm

DEFORMABLE BARRIER STATIC CRUSH

Stack Distance Right of Center C/L Distance Left of Center
Level| 800 700 | 600 | 500 |400|300|200{100| 0 |100|200 |300 |400 [500 |600 | 700 |800

-277|-212|-181|-155|-115|-118| -79 | -69 | -65 | -58 | -61 | -62 | -65 | -71 | -83 | -98 |-132

-184]-119]-127]-114|-104| -90 | -62 | -57 | -59 | -57 | -48 | -44 | -43 | -44 | -50 | -62 | -99

-86|-89| --- | --- | --- |-94|-96 | -98 | -96 |-100{-103|-104|-107|-108|-109|-103

AW IN]|PF
1
(Ce]
©

-70|-74(-82[-91[-90|-88|-90|-92|-93|-95]|-96 | -98 |-100|-101|-103|-105|-107
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Figure 6 High-Speed Camera Locations and Data Summary

Test Vehicle: 2010 Ford F-150 XL Test Date: 06/28/12

LI
q (Panning
Wil
/ g

Camera Lens Speed
No. View (mm) (fps)
1 | Overhead wide view 8.5 1000
2 | Overhead tight 16 1000
3 | Impact point 12.5 1000
4 | Struck side at impact 8.5 1000
5 | Rear view 8.5 1000
6 | Front oblique 12.5 1000
7 | Onboard driver front 12.5 1000
8 | Onboard driver side 8.5 1000
9 Real-time Zoom 30
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Appendix A

Photographs
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Figure A-1 Pre-Test Front View

Figure A-2 Post-Test Front View
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Photograph Not Taken

Figure A-3 Pre-Test Left Front View

Figure A-4 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 Rear View
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Photograph Not Taken

Figure A-9 Pre-Test Right Side View
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Figure A-10 Post-Test Right Side View
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Figure A-12 Post-Test Overhead View
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Figure A-13 Pre-Test Overhead Close-up View

l
|

Figure A-14 Post-Test Overhead Close-up View
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Figure A-16 Pre-Test Rear Overall View
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Figure A-17 Pre-Test Primary Impact Point View
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Figure A-18 Post-Test Primary Impact Point View
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Figure A-19 Pre-Test Secondary Impact Point View
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Figure A-20 Post-Test Secondary Impact Point View
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Figure A-21 Pre-Test Driver Dummy - View 1

Figure A-22 Post-Test Driver Dummy - View 1
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Figure A-24 Post-Test Driver Dummy - View 2
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Figure A-26 Post-Test Driver Dummy - View 3
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Figure A-27 Pre-Test Driver Dummy - View 4
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Figure A-28 Post-Test Driver Dummy - View 4
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Figure A-30 Post-Test Driver Dummy - View 5
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Figure A-31 Pre-Test Driver Door Panel View

Figure A-32 Post-Test Driver Door Panel View
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Figure A-33 Post-Test Driver Dummy Contact View
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Overall - View 2
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Figure A-35 Post-Test
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Figure A-37 Post-Test Overall - View 4
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Figure A-38 Post-Test Overall - View 5
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Figure A-39 Post-Test Overall - View 6
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Figure A-40 Pre-Test MDB Face Front View

Figure A-41 Post-Test MDB Face Front View
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Figure A-43 Post-Test MDB Face Top View
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Figure A-44 Pre-Test MDB Face Left Side View
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Figure A-45 Post-Test MDB Face Left Side View
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Figure A-47 Post-Test MDB Face Right Side View
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Figure A-48 Vehicle Certification Label

Figure A-49 Tire Pressure Label
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Appendix B

Data Plots
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Test Number: 120628

Z 800
Q

600 —
400 —

200 —

-200 —

-400 T

-50

Filter: CFC 600

| ! | ! | ! | ! |
50 100 150 200 250
Min. Value Max. Value

-355.85 N at 25.04 ms 62894 N at 71.36 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Sacro-Iliac Left Moment Mx

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SACRLEOOWSMOXB

TRC Inc. Test Lab: CTF

Test Number: 120628

=75 —

-100 —

-125 —

-150 —

17 ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_600 -162.85 Nm at 32.24 ms 15.81 Nm at 71.36 ms

300

350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Sacro-Iliac Left Moment My

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SACRLEOOWSMOYB

TRC Inc. Test Lab: CTF
Test Number: 120628

Torque [Nm]

10 —

=10 —

-15 T

-50

Filter: CFC 600

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-12.32 Nm at 55.84 ms 10.65 Nm at 134.16 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Sacro-Iliac Left Moment Mz

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11TSACRLEOOWSMOZB

TRC Inc. Test Lab: CTF
Test Number: 120628

Torque [Nm]

-10 T

-50

Filter: CFC 600

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-5.01 Nm at 124 48 ms 29 85 Nm at 32.08 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL

Sacro-Ilac Left Force Ix

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11TSACRLEOOWSFOXB

TRC Inc. Test Lab: CTF
Test Number: 120628

Z 200
Q
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-200 —

-300 —

-400 T

-50

Filter: CFC 600

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-344 79 N at 35.76 ms 159.00 N at 206.88 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL Date: 672812012

Sacro-Iliac Left Force Iy Time: 12:59

Customer: VRTC

Z 250
Q

11SACRLEOOWSFOYB e vumbes 10628

-750 —

-1000 —

-1250 —

-1500 —

-1750 T

-50 (|) SIO I(IIO 1;0 Z(lJO ZSIO 3(I)0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -1,542.12 N at 32.48 ms 42.52 N at 194.88 ms




FMVSS 214 Side Impact 2010 Ford F150 XL —
Sacro-Iliac Left Force Iz Tame: 12:59

Customer: VRTC

Zuso
Q

11SACRLEOOWSFOZB Tt Nowbons 130628

Fore

1000 —
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500 —
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-250 —

500 T I T

-50 ] SIO I(IIO 1;0 Z(|)0 ZSIO 3(I)0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -293.54 N at 64.88 ms 1,104.52 N at 31.76 ms




FMVSS 214 Side Impact 2010 Ford F150 XL —
Left Mid Femur Force I'x Time: 12:59

Customer: VRTC

Z 100
Q

11IFEMRLEMIWSFOXB e numbes 120628

-50 —
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-200 —

-250 —

-300 —

350 T

-50 (|) SIO I(IIO 1;0 Z(|)0 ZSIO 3(I)0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -306.48 N at 29.68 ms 57.92 N at 86.08 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Mid Femur Force Fy

Date: 06/28/2012
Time: 12:59

Customer: VRTC

I1TFEMRLEMIWSFOYB

TRC Inc. Test Lab: CTF
Test Number: 120628

Z 100
Q
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-200 —
-300 —

400 —

500 T

-50

Filter: CFC 600

50 100 150 200 250
Min. Value Max. Value
-451.68 N at 31.36 ms 23 98 N at 210.00 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL —
Left Mid Femur Force Iz Time: 12:59

Customer: VRTC

Z 800
Q

11FEMRLEMIWSFOZB 1o Numbon 120628

600 —

400 —

200 —

-200 —

-400 T

-50 (|) SIO I(IIO 1;0 Z(|)0 ZSIO 3(I)0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -278.82 N at 85.28 ms 678.29 N at 32.48 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Mid Femur Moment Mx

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11TFEMRLEMIWSMOXB

TRC Inc. Test Lab: CTF
Test Number: 120628
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20 —

20 T

-50

Filter: CFC 600

| ! | ! | ! | ! |
50 100 150 200 250
Min. Value Max. Value

-5.08 Nm at 207.04 ms 8593 Nm at 27.76 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL —
Left Mid Femur Moment My Time: 12:59

11IFEMRLEMIWSMOYB 1o vomben 30628

Customer: VRTC

Torque [Nm]

=20 =

40 —

-60 =

-80

T I T | T I T I T I T | T
-50 0 50 100 150 200 250 300 350

_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -79.75 Nm at 18.64 ms 8.68 Nm at 72.08 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Mid Femur Moment Mz

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TFEMRLEMIWSMOZB

TRC Inc. Test Lab: CTF
Test Number: 120628

-10 —

-20 —

-30 —

40 —

=0 ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_600 _45.51 Nm at 29.60 ms 0.10 Nm at 7.12 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Femoral Neck Force FFx

Date: 06/28/2012
Time: 12:59

Customer: VRTC

I1TFEACLEOOWSFOXB

TRC Inc. Test Lab: CTF
Test Number: 120628

Z 200
Q

200 —
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-600 —|
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-1000 T

-50

Filter: CFC 600

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-815.38 N at 30.32 ms 11.08 N at 12.64 ms

300 350
Time [ms]




Customer: VRTC

FMVSS 214 Side Impact 2010 Ford F150 XL
Left Femoral Neck Force Fy

Date: 06/28/2012

Time: 12:59
TRC Inc. Test Lab: CTF
1 1 FEACLEOO \; » SFOYB Test Number: 120628
Z 400
3
<)
= -
200 —
0 —
-200 —
400 —
-600 ] | I T I 1 | T | T I T I T
50 0 50 100 150 200 250 300 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -599.66 N at 25.92 ms 389.20 N at 45.76 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Femoral Neck Force Fz

Date: 06/28/2012
Time: 12:59

Customer: VRTC

I1TFEACLEOOWSFOZB

TRC Inc. Test Lab: CTF
Test Number: 120628

Z 250
Q

-250 —

-500 —

=750 —

-1000 T

-50

Filter: CFC 600

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-930 87 N at 31.44 ms 151.82 N at 209.92 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL Date: 06282012
Right Femoral Neck Force Fx e
Customer: VRTC TRC Inc. Test Lab: CTF
1 IFEACRIOO \; » SFOXB Test Number: 120628
Z 600
3
<)
= i
400 —f
200 —
0 —
-200 —
-400 T | T | T | T | T | T | T | T
-50 0 50 100 150 200 250 300 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -238.23 N at 87.44 ms 592.75 N at31.52 ms




Customer: VRTC

FMVSS 214 Side Impact 2010 Ford F150 XL
Right Femoral Neck Force Fy

Date: 06/28/2012
Time: 12:59

Z 300
Q

11FEACRIOOWSFOYB

TRC Inc. Test Lab: CTF

Test Number: 120628

200 —

100 —

-100 —

-200 T
-50

Filter: CFC 600

50

T I T I T I T
100

I T
150 200
Min. Value

250
Max. Value
-102.94 N at 96.80 ms

208.92 N at 65.20 ms

300

Time [ms]

350




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Femoral Neck Force Fz

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11FEACRIOOWSFOZB

TRC Inc. Test Lab: CTF
Test Number: 120628

Z 800
Q
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400 —

200 —

-200 —

-400 T

-50

Filter: CFC 600

| ! | ! | ! | ! |
50 100 150 200 250
Min. Value Max. Value

-260.09 N at 58.16 ms 67235 Nat70.32 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL —
Left Knee Outboard IForce Iy Time: 12:59

Customer: VRTC

Z 100
3 .
B
£

50 —

J o e

11KNEELEOUWSFOYB e numbes 0628

=50 =

-100 —

-150 —

-200 —

-250 —

300 T

-50 (|) SIO I(IIO 1;0 Z(|)0 ZSIO 3(I)0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -253.51 N at 32.72 ms 73.29 N at 52.96 ms




m FMVSS 214 Side Impact 2010 Ford F150 XL —
" Left Knee Inboard Force Iy Time: 12:59

11KNEELEINWSFOYB tet xumbor 0628

Customer: VRTC

Z 150
Q

100 —

50 —

=50 —

-100 —

-150 T

-50 (|) SIO I(IIO 1;0 Z(|)0 ZSIO 3(I)0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_600 -131.80 N at 16.56 ms 11175 N at 34.08 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle CG (X)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11VEHCCGOO00ACXD

TRC Inc. Test Lab: CTF
Test Number: 120628

~
wn

wn
I

Aceeleration [g]

2.5 —

-10 —

123 ' I ' T ' T ' I T I ' T
-50 0 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 -10.90 g at 5.28 ms 6.26 g at 25.36 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle CG (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11VEHCCGOO00ACYD

TRC Inc. Test Lab: CTF
Test Number: 120628

s
o

30 —

Aceeleration [g]

20 —

10 —

=10 —

-20 T | T I T I T | T | ) |
-50 0 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 ~11.78 g at 58.08 ms 30.86 g at 5.36 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle CG (7)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

—
w

11VEHCCGO000ACZD

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]

=10 —

=15 —
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25 T

-50

Filter: CFC_60

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-21.69 g at 18.64 ms 11.11 g at 21.60 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle CG Resultant

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TVEHCCGOO0O0OACRD

TRC Inc. Test Lab: CTF
Test Number: 120628

w
73

30 —

Aceeleration [g]

25 —

20 —

15 —

10 —

o ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250

Filter: CFC_60 0.00 g at -14.48 ms 3435 g at 5.04 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Front Sill at Front Seat (X)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TSILBRIFROOACXD

—
(=]

TRC Inc. Test Lab: CTF
Test Number: 120628

~
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|

Aceeleration [g]
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-1.5 =

=10 =

123 ' I ' T ' T ' I T I ' T
-50 0 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 1131 g at 64.56 ms 7.97 g at 22.08 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Front Sill at Front Seat (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

Aceeleration [g]

[
[

11SILBRIFROOACYD

TRC Inc. Test Lab: CTF
Test Number: 120628

b
(=]
]
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10 —

-5 T

-50

Filter: CFC_60

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-3.82 g at 60.24 ms 2293 gat 832 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Front Sill at Front Seat (7))

Date: 06/28/2012
Time: 12:59

Customer: VRTC

—
w

1TSILBRIFROOACZD

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]

=10 —

=15 —

-20 —

25 T

-50

Filter: CFC_60

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-23.778 g at 8.08 ms 11.43 g at 30.56 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Front Sil] at Front Seat Resultant

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TSILBRIFROOACRD

w
73

TRC Inc. Test Lab: CTF
Test Number: 120628
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Aceeleration [g]
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o ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250

Filter: CFC_60 0.00 g at -16.80 ms 33.08 g at 8.08 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Rear Sill at Rear Seat (X)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SILBRIREOOACXD

—
(=]

TRC Inc. Test Lab: CTF
Test Number: 120628

~
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Aceeleration [g]
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-12.5 T I T | T
-50 0 50

Filter: CFC_60

| ! | ' | ' |
100 150 200 250

Min. Value Max. Value
-10.21 g at 64.56 ms 776 gat21.12ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Rear Sill at Rear Seat (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SILBRIREOOACYD

w
73

TRC Inc. Test Lab: CTF
Test Number: 120628

30 —

Aceeleration [g]

25 —

10 ' I ' T ' T ' I T I ' T

-50 0 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 9.40 g at 58.88 ms 30.27 g at 14.88 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Rear Sill at Rear Seat (Z)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

—
w

11SILBRIREOOACZD

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]
I
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Filter: CFC_60

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-27.66 g at 20.88 ms 10.86 g at 73.04 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Right Rear Sill at Rear Seat Resultant

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SILBRIREOOACRD

w
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TRC Inc. Test Lab: CTF
Test Number: 120628

30 —

Aceeleration [g]
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o ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250

Filter: CFC_60 0.00 g at -5.76 ms 33.26 g at 20.96 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Side Sill at Front Seat (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

Aceeleration [g]

11SILBLEFROOACYD

TRC Inc. Test Lab: CTF
Test Number: 120628
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Filter: CFC_60

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-28.76 g at 832 ms 6538 g at 14.16 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Side Sill at Rear Seat (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SILBLEREOOACYD

—
o
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TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]
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-25 T I T
-50 0

| ! | ! | ! | ! |
50 100 150 200 250
Min. Value Max. Value

Filter: CFC_60 -20.88 g at 21.84 ms 82.11 g at 15.04 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL

Left Lower A Post (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC
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1TAPILLOOO00OACYD

TRC Inc. Test Lab: CTF

Test Number: 120628

Aceeleration [g]
L
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Filter: CFC_60
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' | ! | ' | ' |
100 150 200 250

Min. Value Max. Value
-64.06 g at 15.12ms 13578 g at 3.28 ms

300
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Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Middle A-Post (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TAPILMIOOO0ACYD

s
o

TRC Inc. Test Lab: CTF
Test Number: 120628
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3 ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250

Min. Value Max. Value

Filter: CFC 60 -2.85 g at -0.56 ms 3540 g at 4.48 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Lower B Post (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11BPILLOO000ACYD
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TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]

150 —

100 —
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=0 ' | ' | ' [ ' | ' | ' I
-50 0 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 -46.13 g at 22.56 ms 199.43 g at 3.60 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Middle B Post (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11BPILMIOO0O0OACYD
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TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]
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-25 T I T
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50 100 150 200 250
Min. Value Max. Value

Filter: CFC_60 -15.09 g at 28 48 ms 87.04 g at 4.24 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Front Seat Track (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11SETRO00000ACYD

3

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]
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-50 ] 50 100 150 200 250

. Min. Value Max. Value
Filter: CFC_60 -35.56 gat 17.04 ms 69.44 g at 4.40 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
RIGHT REAR OCCUPANT COMPARTMENT AY

Date: 06/28/2012
Time: 12:59

Customer: VRTC

Aceeleration [g]
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TRC Inc. Test Lab: CTF
Test Number: 120628
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Filter: CFC_60
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Min. Value Max. Value
-12.770 g at 58.24 ms 3137 gat5.44ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
ENGINE BLOCK AX

Date: 06/28/2012
Time: 12:59

Customer: VRTC

~
wn

I1TENGNTPOOO0ACXD

TRC Inc. Test Lab: CTF
Test Number: 120628
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Filter: CFC_60
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Min. Value Max. Value
981 gat 45.68 ms 5.94 g at 18.56 ms
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Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
ENGINE BLOCK AY

Date: 06/28/2012
Time: 12:59

Customer: VRTC

I1TENGNTPOOO0OACYD

TRC Inc. Test Lab: CTF
Test Number: 120628
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Filter: CFC_60
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Min. Value Max. Value
-9.12 g at 125.52 ms 20.05 g at 45.60 ms
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Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Rear Floor Pan Above Axle (X)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11FORAO00000ACXD

TRC Inc. Test Lab: CTF
Test Number: 120628
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Filter: CFC_60 -8.52 g at 34.40 ms 3.24 g at 40.96 ms
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Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Rear Floor Pan Above Axle (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

11FORAO00000ACYD
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TRC Inc. Test Lab: CTF
Test Number: 120628
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Min. Value Max. Value

Filter: CFC_60 -3.13 g at 258.48 ms 14.80 g at 30.64 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Rear Floor Pan Above Axle (7)

Date: 06/28/2012
Time: 12:59

Customer: VRTC
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TRC Inc. Test Lab: CTF
Test Number: 120628
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. Min. Value Max. Value
Filter: CFC_60 -16.23 gat 39.12ms 17.75 g at 73.84 ms
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Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL I
Rear Iloor Pan Above Axle Resultant e 12:59

Customer: VRTC

11FORAO000000ACRD Tt Nowbons 130628
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Filter: CFC_60 0.00 g at -4.88 ms 10.88 g at 73.84 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle at EDR (X)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

I1TVEHCEDROOOACXD
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TRC Inc. Test Lab: CTF
Test Number: 120628
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-50 0 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 -12.82 gat 5.28 ms 8.33 gat 11.36 ms
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Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle at EDR (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

I1TVEHCEDROOOACYD

TRC Inc. Test Lab: CTF
Test Number: 120628

30

Aceeleration [g]

10 ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250

Filter: CFC_60 -8.46 g at 57.76 ms 28.47 g at 14.64 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle at EDR (7))

Date: 06/28/2012
Time: 12:59

Customer: VRTC

—
w

1TVEHCEDROOOACZD

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]

=10 —

=15 —

-20 —

25 T

-50

Filter: CFC_60

| ' | ! | ' | ' |
50 100 150 200 250

Min. Value Max. Value
-24.770 g at 13.36 ms 12777 g at 45.04 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
Vehicle at EDR Resultant

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TVEHCEDROOOACRD

TRC Inc. Test Lab: CTF
Test Number: 120628

40

35 —

Aceeleration [g]

30 —

25 —

20 —
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10 —

o ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250

Filter: CFC_60 0.02gat-1512ms 36.67 g at 472 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL

VEHICLE CENTER OF GRAVITY (X) ROLL RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

s
o
=

10VEHCCGO000AVXD

TRC Inc. Test Lab: CTF
Test Number: 120628

Angular Velocity [*/s]
I

-100 —

-200 —

-300

-50

Filter: CFC_60

rlz slo ulxo 1!0 zrlno zslo
Min. Value Max. Value
-205.47 %s at 15.68 ms 306.62 %s at 51.12ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL

VEHICLE CENTER OF GRAVITY (Y) PITCH RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

w
o
o

10VEHCCGOO00AVYD

TRC Inc. Test Lab: CTF
Test Number: 120628

Angular Velocity [*/s]
I

-400

-50

Filter: CFC_60

rlz slo ulxo 1!0 zrlno zslo
Min. Value Max. Value
-309.21 %s at 31.60 ms 225.66 °%s at 74.64 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL

VEHICLE CENTER OF GRAVITY (Z) YAW RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

s
o
=

10VEHCCGO0O00AVZD

TRC Inc. Test Lab: CTF
Test Number: 120628

w

o

o
]

Angular Velocity [*/s]

200 —

100 —

-100 —

-200

-50

Filter: CFC_60

rlz slo ulxo 1!0 zrlno
Min. Value Max. Value
-126.00 ®/s at 79.68 ms 318.13 %s at 26.00 ms

250

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
VEHICLE AT EDR (X) ROLL RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

s
o
=

10VEHCEDROOOAVXD

TRC Inc. Test Lab: CTF
Test Number: 120628

Angular Velocity [*/s]
I

-100 —

-200 —

-300

-50

Filter: CFC_60

rlz slo ulxo 1!0 zrlno zslo
Min. Value Max. Value
-261.03 %s at 53.12 ms 369.20 %s at 36.96 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
VEHICLE AT EDR (Y) PITCH RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

w
o
o

10VEHCEDROOOAVYD

TRC Inc. Test Lab: CTF
Test Number: 120628

200 —

Angular Velocity [*/s]

100 —

-100 —

-200

-50 rln 5'0 ulxo 120 zrlno zslo 3:':0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_60 _145.69 /s at 21.12 ms

291.44 %s at 8.56 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
VEHICLE AT EDR (7)) YAW RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

wh
o
o

10VEHCEDROOOAVZD

TRC Inc. Test Lab: CTF
Test Number: 120628

250 —

Angular Velocity [*/s]

-250 —

-500 —

-750

-50 (I, slo ulxo 120 zrlm zslo 3:':0 350
_ Min. Value Max. Value Time [ms]
Filter: CFC_60 _630.38 s at 4.88 ms

374.52°%s at 11.20 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
REAR DECK (X) ROLL RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

10FORARDOOOOAVXD

1

TRC Inc. Test Lab: CTF
Test Number: 120628

Angular Velocity [*/s]

s ' | ' T ' T ' | ' | ' T
50 0 50 100 150 200 250
Min. Value Max. Value

Filter: CFC_60 ~430 %s at 33.52 ms 0.39 %s at 143.12 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
REAR DECK (Y) PITCHRATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

(]
[
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10FORARDOOOOAVYD

TRC Inc. Test Lab: CTF
Test Number: 120628

Angular Velocity [*/s]
I

-750 —

-1000 —

-1250 —

-1500 —

-1750 T

-50

Filter: CFC_60

slo ulxo 1!0 zrlno zslo
Min. Value Max. Value
-1,632.80 %s at 31.28 ms 237.68 °%s at 60.08 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
REAR DECK (7)) YAW RATE GYRO

Date: 06/28/2012
Time: 12:59

Customer: VRTC

10FORARDOOOOAVZD

TRC Inc. Test Lab: CTF
Test Number: 120628
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-400 1 | 1 I 1 I 1 | 1 | 1 I 1 I 1
-50 ] 50 100 150 200 250 300 350
Filter: CFC_60 Min. Value Max. Value Time [ms]

-330.01 %s at 35.28 ms 187.63 °/s at 88.96 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
Left Front Door Mid Centerline (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC

1TDOORMIMI71IACYD

(]
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o

TRC Inc. Test Lab: CTF
Test Number: 120628
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Aceeleration [g]
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50 100 150 200 250
Min. Value Max. Value

Filter: CFC_60 ~101.68 g at 23.04 ms 168.27 g at 10.32 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL

Left Front Door Mid Rear (Y)

Date: 06/28/2012
Time: 12:59

Customer: VRTC
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TRC Inc. Test Lab: CTF

Test Number: 120628
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Aceeleration [g]
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Filter: CFC_60
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Min. Value Max. Value
-39.81 g at 28.40 ms 126.87 g at 3.76 ms

300

350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL —
Left Front Door Upper Centerline (Y) Time: 12:59

Customer: VRTC

11DOORMIUP7IACYD tevumbes 120638
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Aceeleration [g]

)
]
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-50 —

-75 1 | 1 I 1 I 1 | 1 | 1 I 1 I 1
50 0 50 100 150 200 250 300 350

Min. Value Max. Value Time [ms]

Filter: CFC_60 7173 gat 27.76 ms 10915 g at 19.04 ms




FMVSS 214 Side Impact 2010 Ford F150 XL

MDB CG AX

Date: 06/28/2012
Time: 12:59

Customer: VRTC

MOMBARCGO000ACXD

TRC Inc. Test Lab: CTF
Test Number: 120628
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Aceeleration [g]
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25 T
-50

Filter: CFC_60

50
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Min. Value Max. Value
-21.92 gat 27.12ms 1.67 g at 138.40 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
MDB CG AY

Date: 06/28/2012
Time: 12:59

Customer: VRTC

MOMBARCGO000ACYD

[
wn

TRC Inc. Test Lab: CTF
Test Number: 120628

o
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Aceeleration [g]
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Min. Value Max. Value

Filter: CFC_60 -10.57 g at 43 44 ms 0.60 g at 84.48 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
MDB CG A7

Date: 06/28/2012
Time: 12:59

Customer: VRTC

MOMBARCGO000ACZD

TRC Inc. Test Lab: CTF
Test Number: 120628

o0

@
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Aceeleration [g]

-4 T

-50

Filter: CFC_60

50 100 150 200 250
Min. Value Max. Value
-2.97 g at 84.00 ms 6.15 gat 13.44 ms

300 350
Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL
MDB CG A Resultant

Date: 06/28/2012
Time: 12:59

Customer: VRTC

MOMBARCGO000ACRD

[
[

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]

20 —

15 —
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o ' I ' T ' T ' I T I ' T
-50 ] 50 100 150 200 250
. Min. Value Max. Value
Filter: CFC_60 0.17 g at-3.84 ms 23.18 g at 27.20 ms

300 350

Time [ms]




FMVSS 214 Side Impact 2010 Ford F150 XL Date:oarza012
MDB REAR AX i

Customer: VRTC

MOFRAMREOQOOOACXKD e Numbers 120628

w

o
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Aceeleration [g]

-10 —

=15 —

=20 —

-25 1 | 1 I 1 I 1 | T | 1 I 1 I T
-50 0 50 100 150 200 250 300 350
Min. Value Max. Value Time [ms]

Filter: CFC_60 -23.59 g at 40.80 ms 2.08 g at 168.72 ms




FMVSS 214 Side Impact 2010 Ford F150 XL
MDB REAR AY

Date: 06/28/2012
Time: 12:59

Customer: VRTC

MOFRAMREOOOOACYD

o

TRC Inc. Test Lab: CTF
Test Number: 120628

Aceeleration [g]

I
]

| ' | ! | ' | ' |
50 0 50 100 150 200 250

Filter: CFC_60 -3.95 g at 82.80 ms 4.06 g at 45.84 ms

300 350

Time [ms]




m FMVSS 214 Side Impact 2010 Ford F150 XL —
“ LEFT MDB CONTACT Time: 12:59

MOMBARILEOOOOVO00 TRC Inc. Test Lab: CTF

Test Number: 120628
1 —

0.75 —
0.5
)
0 —
50 0 50 100 150 200 250 300

. Min. Value Max. Value
Filter: Unfiltered 0.00 Logic at -19.76 ms 1.00 Logic at -20.00 ms

Customer: VRTC

Unknown [Logic]

350
Time [ms]




m FMVSS 214 Side Impact 2010 Ford F150 XL

Date: 06/28/2012

RIGHT MDB CONTACT Time: 12:59

MOB/IB ARRIOOOOVOO 0 TRC Inc. Test Lab: CTF

Test Number: 120628
1 —

Customer: VRTC

Unknown [Logic]

0.75 —

0.5

0.25 —

0 —
-50 0 50 100 150 200

250 300
Filter- Unfiltered Min. Value Max. Value

0.00 Logic at -20.00 ms 1.00 Logic at -19.92 ms

350
Time [ms]




Appendix C

WorldSID Configuration and Performance Verification Data

C-1 120628



Calibration Test Results

Pre-Test
WorldSID: 014

Configured for Left Side Impact

C-2 120628



Transportation Research Center Inc.

Front Head Drop
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/14/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.3°%C Yes
Relative Humidity 10-70 % 37% Yes
Peak Head Resultant Acceleration 225-275¢g 258.7g Yes
Peak Head Lateral Acceleration (-15)-15¢ 22¢g Yes

Is Acceleration Curve Unimodal

within 10% of Peak? Yes Yes Yoy

Test meets specifications.

Comments:

I/ Tl

Specification Source: ISO 15830-2, dated 02/10/2009 06.14.2012 07:16:31 609
with Polarity in accordance with J211




Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

o] \__/

Transportation Research Center Inc.

Front Head Drop

WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1

Test Date: 6/14/2012
Head X-Axis Acceleration

30

0
sl N A

100

Specification Source: 1SO 15830-2, dated 02/10/2009
with Polarity in accordance with J211
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250 } } i }
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Time [ms]
Head Y-Axis Acceleration
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Time [ms]
Head Resultant Acceleration
300
250. "\
2004 \
150 / \
100
50 1 // \
o : : — :
0 2 4 6 8 10
Time [ms]

06.14.2012 07:16:38 609

Filter Class: CFC_1000
Max: 2.5 gn at 5.1 ms
Min: -227.0 gn at 2.4 ms

Filter Class: CFC 1000
Max: 1.0 gn at 9.8 ms
Min: -2.2 gn at 2.0 ms

Filter Class: CFC 1000
Max: 124.0 gn at 2.4 ms
Min: -2.3 gn at 5.4 ms

Filter Class: CFC_1000
Max: 258.7 gn at 2.4 ms
Min: 0.0 gn at -1.0 ms




Transportation Research Center Inc.

Left Lateral Head Drop
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/14/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.6°C Yes
Relative Humidity 10-70% 39% Yes
Peak Head Resultant Acceleration 99-121¢ 116.6 g Yes
Peak Head Longitudinal Acceleration (-15)-15¢ -3.1g Yes

Is Acceleration Curve Unimodal

Y
within 10% of Peak? Yes o Yes

Test meets specifications.

Comiuments:

Specification Source: ISO 15830-2, dated 02/10/2009 06.14.2012 08:50:22 608
with Polarity in accordance with J211



Acceleration [g]

Acceleration [g]

Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Head Drop

WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1

Test Date: 6/14/2012

Head X-Axis Acceleration
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Specification Source: ISO 15830-2, dated 02/10/2009
with Polarity in accordance with J211

8
Time [ms]

06.14.2012 08:50:29 608

Filter Class: CFC 1000
Max: 1.0 gn at 2.3 ms
Min: -3.1 gn at 3.0 ms

Filter Class: CFC_1000
Max: 97.1 gn at 3.0 ms
Min: -0.3 gn at 8.3 ms

Filter Class: CFC 1000
Max: 64.6 gn at 3.0 ms
Min: -0.8 gn at 7.2 ms

Filter Class: CFC_1000
Max: 116.6 gn at 3.0 ms
Min: 0.0 gn at -0.9 ms




Transportation Research Center Inc.

Right Lateral Head Drop
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date:; 6/14/2012

Test Parameter Specification Test Results Pass
Temperature 20.6 -22.2°C 21.2°C Yes
Relative Humidity 10-70 % 40 % Yes
Peak Head Resultant Acceleration 99-121¢g 1195¢g Yes
Peak Head Longitudinal Acceleration (-15)-15¢g 8.1lg Yes

Is Acceleration Curve Unimodal

within 10% of Peak? Yes Yes Yes

Test meets specifications.

Comments:

Technician Approve
;’/) / |
L r— A r'fi % i ﬂ . 3

[—— |
+ ;  BERN |
Specification Source: ISO 15830-2, dated 02/10/2009 06.14.2012 09:04:03 606 Fi kY Ef!

with Polarity in accordance with J211 ‘:ugh:ﬂﬂu.




Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

-100

Transportation Research Center Inc.

Right Lateral Head Drop
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/14/2012

Head X-Axis Acceleration

10 Filter Class: CFC_1000

3 Max: 8.1 gn at 2.7 ms
) /\ Min: -0.2 gn at 6.2 ms

g A

1 e v e D
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8 10
Time [ms]

Head Y-Axis Acceleration
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Filter Class: CFC_1000
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Head Resultant Acceleration
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{ / Min: 0.1 gn at -0.5 ms
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0 T T

8 10
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Specification Source: ISO 15830-2, dated 02/10/2009 06.14.2012 09:04:09 606
with Polarity in accordance with J211



Transportation Research Center Inc.

Left Lateral Neck

WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1

Test Date: 6/14/2012

Test Parameter Specification
Temperature 20,6-22.2°C
Relative Humidity 10-70 %

Pendulum Velocity (-3.3) - (-3.5) m/s

Pendulum Integrated Velocity

Change at 4 ms 0.77 - 1.04 m/s
Change at 8 ms 1.6 -2.16 m/s
Change at 12 ms 243-3.29m/s

Maximum Headform Flexion
Headform Flexion Decay
- from Peak to Zero Degrees 58 - 72 ms

(-50) - (-61) deg

Total Neck Occipital Condyles Moment 55 - 68 N'm
Total Neck Occipital Condyles Moment
Decay Time to 0 N'm 71 - 87 ms

Maximum Forward Pot Rotation

Peak (-32) - (-39)°

Time of Peak 56 - 68 ms
Maximum Rear Pot Rotation

Peak (-30)-(-37)°

Time of Peak 56 - 68 ms

Test meets specifications.

Comments:

W 0

Specification Source: ISO 15830-2, dated 02/10/2009
with Polarity in accordance with J211

Test Results

Approved

21.2°C
41 %
-3.49 m/s

0.846 m/s

1.786 m/s
2.787 m/s
-54.7 deg

61.0 ms
66.4 N'm
79.0 ms

-35.8°
60.5 ms

-31.8°
60.6 ms

Aﬂo b
<

o5

Pass
Yes
Yes
Yes

Yes

Yes
Yes
Yes

Yes

Yes

Yes

Yes
Yes

Yes
Yes

e

|

06.14.2012 10:29:21 1282



Acceleration [g]

Velocity [m/s]

Transportation Research Center Inc.

Left Lateral Neck
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/14/2012

Pendulum Acceleration

% Filter Class: CFC_60
d Max: 26.4 gn at 8.6 ms

5 /\\ Min: -6.4 gn at 46.3 ms
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-10 } t t : t
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Time [ms]
; Pendulum Integrated Velocity Change
Filter Class: CFC_180
/ Max: 4.8 m/s at 200.0 ms
) A Min: 0.0 m/s at 0.0 ms
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0 } : i i i

0 40 80 120 160 200
Time [ms]

Specification Source: ISO 15830-2, dated 02/10/2009 06.14.2012 10:29:29 1282

with Polarity in accordance with J211



Angle Degrees [°] Angle Degrees [°] Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Left Lateral Neck
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/14/2012

Forward Pot Rotation at Base of Pendulum

20 Filter Class: CFC 180
T Max: 19.4 ° at 170.1 ms
il Min: -35.8 © at 60.5 ms

ol \ /
_20 1 \\ /
ol /
-40 } : i i i
0 490 80 120 160 200
Time [ms]
Rear Pot Rotation at Base of Pendulum
30T Filter Class: CFC 180
20- Max: 20.4 ° at 172.3 ms
10 Min: -31.8 © at 60.6 ms
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Time [ms]
Center Headform Pot Rotation at Center of Gravity '
15 7 Filter Class: CFC 180
10- Max: 14.1 ° at 164.4 ms
5 Min: -19.3 © at 56.4 ms
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Specification Source: 1SO 15830-2, dated 02/10/2009 06.14.2012 10:29:30 1282

with Polarity in accordance with J211



Torque [Nm] Force [N] Force [N]

Torque [N-m]

Transportation Research Center Inc.

Left Lateral Neck
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/14/2012

Neck Force (Y)
600 Filter Class: CFC_1000
wol A VAR Max: 565.5 N at 18.2 ms
/ \ / Vo \ Min: -240.1 N at 167.6 ms

S e
sl V /

g
-400 i t t ; t
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Time [ms]
Neck Force (Y) Filtered for Total Neck Occipital Condyles Moment Calculation _
600 Filter Class: CFC_600

i /\\« VAR Max: 564.9 N at 18.2 ms
I / \ / V| Min: -239.9 N at 167.5 ms
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80 Filter Class: Without (Constai
o Fa) Max: 66.4 N'm at 34.4 ms
B T / N Min: -27.6 N'm at 16.6 ms
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Time [ms]
Specification Source: ISO 15830-2, dated 02/10/2009 06.14.2012 10:29:31 1282

with Polarity in accordance with J211



Transportation Research Center Inc.

Left Lateral Shoulder
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-12
Test Date: 6/26/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.1°C Yes
Relative Humidity 10-70 % 44 % Yes
Impactor Velocity 42 -4.4m/s 4.34 m/s Yes
Impactor Force (-2,600) - (-3,300) N -2,961.1 N Yes
Shoulder Displacement 35 - 44 mm 41.8 mm Yes

Test meets specifications.

Comments:

Technician Approved
/ /
m/g i 0 Q )
: el n't\..--- D i

Specification Source: ISO 15830-2, dated 02/10/2009 06.26.2012 12:36:53 2007
with Polarity in accordance with J211



Acceleration [g]

Force [N]

Distance [mm]

Transportation Research Center Inc.

Left Lateral Shoulder
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-12
Test Date: 6/26/2012

Impactor Acceleration
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Filter Class: CFC_180
Max: 0.2 gn at 56.6 ms
Min: -12.9 gn at 3.3 ms

Filter Class: CFC 180
Max: 39.6 N at 56.6 ms
Min: -2,961.1 N at 3.3 ms

Filter Class: CFC 600
Max: 41.8 mm at 25.1 ms
Min: -1.6 mm at 100.0 ms



Transportation Research Center Inc.

Left Lateral Thorax with Arm
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-2
Test Date: 6/26/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.2.°%C Yes
Relative Humidity 10-70 % 44 % Yes
Impactor Velocity 6.6 - 6.8 m/s 677 m/s Yes
Impactor Force (-4,900) - (-5,800) N -5,450.3 N Yes
Upper Thorax Rib Displacement 35 - 47 mm 40.8 mm Yes
Center Thorax Rib Displacement 46 - 56 mm 44.9 mm No
Lower Thorax Rib Displacement 39 - 46 mm 39.3 mm Yes
Upper Spine Lateral Acceleration 28-37g 3l6g Yes
Lower Spine Lateral Acceleration 22-28¢ 23.0¢g Yes

Test does not meet specifications.

Comments:

Technician
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o

Specification Source: ISO 15830-2, dated 02/10/2009 06.26.2012 13:17:18 1995
with Polarity in accordance with J211




Acceleration [g]
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Acceleration [g]

Transportation Research Center Inc.

Left Lateral Thorax with Arm

WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-2
Test Date: 6/26/2012
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Filter Class: CFC 180
Max: 0.1 gn at 0.0 ms
Min: -23.8 gn at 13.3 ms

Filter Class: CFC_180
Max: 31.3 N at 0.0 ms
Min; -5,450.3 N at 13.3 ms

Filter Class: CFC 180
Max: 31.6 gn at 10.6 ms
Min: -6.9 gn at 38.5 ms

Filter Class: CFC 180

‘Max: 23.0 gn at 18.7 ms

Min: -15.0 gn at 37.8 ms
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Distance [mm]

Distance [mm)]

Distance [mm]

Transportation Research Center Inc.

Left Lateral Thorax with Arm
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-2
Test Date: 6/26/2012

Upper Thorax Rib Displacement
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with Polarity in accordance with J211



Transportation Research Center Inc.

Left Lateral Thorax without Arm
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-3
Test Date: 6/21/2012

Test Parameter Specification Test Results Pass
Temperature 206-222°C 21.1°C Yes
Relative Humidity 10-70 % 55% Yes
Impactor Velocity 4.20 - 4.40 m/s 4.366 m/s Yes
Impactor Force (-3,200) - (-3,800) N -3,557.2N Yes
Upper Thorax Rib Displacement 33-43 mm 36.5 mm Yes
Center Thorax Rib Displacement 35-43 mm 37.8 mm Yes
Lower Thorax Rib Displacement 32 - 40 mm 39.9 mm Yes
Upper Spine Lateral Acceleration 14-20¢g 141g Yes
Lower Spine Lateral Acceleration 14-22 ¢ 159¢ Yes

Test meets specifications.

Comments:

Technician Approv
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Specification Source: SO 15830-2, dated 02/10/2009
with Polarity in accordance with J211

06.26.2012 10:52:29 1995
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Acceleration [g]
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Acceleration [g]

Transportation Research Center Inc.

Left Lateral Thorax without Arm
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-3

Test Date: 6/21/2012
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Filter Class: CFC_180
Max: 0.1 gn at 70.8 ms
Min: -15.5 gn at 16.0 ms

Filter Class: CFC_180
Max: 15.0 N at 70.8 ms
Min: -3,557.2 N at 16.0 ms

Filter Class: CFC_ 180
Max: 14.1 gn at 8.9 ms
Min: -7.2 gn at 57.1 ms

Filter Class: CFC 180
Max: 15.9 gn at 13.3 ms
Min: -5.1 gn at 76.7 ms




Distance [mm]

Distance [mm]

Distance [mm]

Transportation Research Center Inc.

Left Lateral Thorax without Arm
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-3
Test Date: 6/21/2012

Upper Thorax Rib Displacement
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Specification Source: ISO 15830-2, dated 02/10/2009
with Polarity m accordance with J211
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Filter Class: CFC_600
Max: 36.5mmat 21.2 ms
Min: -1.4 mm at 95.4 ms

Filter Class: CFC 600
Max: 37.8 mm at 22.9 ms
Min: -1.6 mm at 61.6 ms

Filter Class: CFC_600
Max: 39.9 mm at 22.9 ms
Min: -2.5 mm at 97.8 ms




Transportation Research Center Inc.

Left Lateral Abdomen
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-2
Test Date: 6/26/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 214°C Yes
Relative Humidity 10-70 % 43 % Yes
Impactor Velocity 4.2 -4.4m/s : 4.38 m/s Yes
Impactor Force (-2,700}) - (-3,100) N -3,029.1 N Yes
Upper Abdominal Rib Displacement 33 - 40 mm 35.8 mm Yes
Lower Abdominal Rib Displacement 30-36 mm 34.4 mm Yes
Lower Spine Lateral Acceleration 15-20g 164 g Yes

Test meets specifications.

Comments:

=

[
Specification Source: ISO 15830-2, dated 02/10/2009 06.26.2012 13:49:27 1996 iil_l
with Polarity in accordance with J211 o

Technician } Approved
1Q/-JL‘/))_/<.A_/ 9\/ 2 0 -
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Transportation Research Center Inc.

Left Lateral Abdomen
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-2
Test Date: 6/26/2012

Impactor Acceleration
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Specification Source: ISO 15830-2, dated 02/10/2009
with Polarity in accordance with J211
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Distance [mm]

Distance [mm]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Abdomen
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-2
Test Date: 6/26/2012

Upper Abdominal Rib Displacement
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Transportation Research Center Inc.

: Left Lateral Pelvis
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/25/2012

Test Parameter Specification Test Results Pass
Temperature 20.6 -22.2°C 21L.5%C Yes
Relative Humidity 10-70 % 54 % Yes
Impactor Velocity 6.6 - 6.8 m/s 6.76 m/s Yes
Impactor Force (-6,300) - (-7,800) N -1,539.7TN Yes
Pelvis Lateral Acceleration 41-51g 458 ¢ Yes
Lower Spine Lateral Acceleration 10-14 ¢ 119¢g Yes

Test meets specifications.

Comments:

Technician

Approved
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Specification Source: ISO 15830-2, dated 02/10/2009 06.26.2012 10:39:04 1993
with Polarity in accordance with J211




Transportation Research Center Inc.

Left Lateral Pelvis
WorldSID ISO 15830-2 Serial No. 014 Certification No. 11-1
Test Date: 6/25/2012
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Filter Class: CFC_180
Max: 0.3 gn at -0.4 ms
Min: -32.9 gn at 6.4 ms

Filter Class: CFC 180
Max: 77.6 N at -0.4 ms
Min: -7,539.7 N at 6.4 ms

Filter Class: CFC_180
Max: 45.8 gnat 11.0 ms
Min: -15.2 gn at 28.8 ms

Filter Class: CFC_180
Max: 11.9 gn at 21.7 ms
Min: -2.4 gn at 78.4 ms




Appendix D

Miscellaneous Test Information
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Sign Convention
SAE J211 MAR95

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

Potentiometers: +Chest longitudinal deflection:  Outward
+Chest lateral deflection: Rightward
+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 load 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

D-2 120628



Lumbar load cells:

Sign Convention (Continued)

+X force:
+Y force:
+Z force:
+X moment:
+Y moment:

+Z moment:

SAE J211 MAR95

Chest rearward, pelvis forward
Chest leftward, pelvis rightward
Chest upward, pelvis downward
Left shoulder toward left hip
Sternum toward front of legs

Right shoulder forward, left shoulder rearward

120628



Frequency Response Classes
SAE J211 MAR95

Typical Test Measurements Channel Class
Vehicle Structural Accelerations for use in:
Total vehicle comparison 60
Collision simulation input 60
Component analysis 600
Integration for velocity or displacement 180
Barrier Face Forces 60
Belt Restraint System Loads 60
Anthropomorphic Test Device
Head accelerations (linear and angular) 1000
Neck
Forces 1000
Moments 600
Thorax
Spine accelerations 180
Rib accelerations 1000
Sternum accelerations 1000
Deflections 600
Lumbar
Forces 1000
Moments 1000
Pelvis
Accelerations 1000
Forces 1000
Moments 1000
Femur/Knee/Tibia/Ankle
Forces 600
Moments 600
Displacements 180
Sled Accelerations 60
Steering Column Loads 600
Head Form Accelerations 1000

D-4 120628



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 MAR95. 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 MAR95.

D-5 120628
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Channel Report Test Number 120628

Ref

O 00 N O Ul A WN BB

N NN NNRNNNRRRRRBRRR R R
N OO Ul WNRPR O WOWNOUWUMAWNIERO

Transducer ID
Trig D1
P74804
P72544
P74809
P74518
P74822
P74519
P75105
P49789
P74736
P45699
P66701
P73290
P73572
P74816
P74091
P74435
P74081
P75097
P75096
P74795
P73598
P74176
P73285
P75034
P74428
P74521

ISO Signal Identifier
10ZEROOO0000VOO0A
11VEHCCGOOOOACXA
11VEHCCGOOOOACYA
11VEHCCGOOOOACZA
11SILBRIFROOACXA
11SILBRIFROOACYA
11SILBRIFROOACZA
11SILBRIREOOACXA
11SILBRIREOOACYA
11SILBRIREOOACZA
11SILBLEFROOACYA
11SILBLEREOOACYA
11APILLOOOOOACYA
11APILMIOO00ACYA
11BPILLOOO0O0ACYA
11BPILMIOOOOACYA
11SETROOO000ACYA
1120CCRIREOOACYA
11ENGNTPOOOOACXA
11ENGNTPOOOOACYA
11FORAOOOOO0ACXA
11FORAOOOO00ACYA
11FORAOOOOO00ACZA
11DOORMIUP71ACYA
11DOORMIMI71ACYA
11DOORMIRE71ACYA
11VEHEDROOOOACXA

Description

EVENT

Vehicle CG (X)

Vehicle CG (Y)

Vehicle CG (2)

Right Front Sill at Front Seat (X)
Right Front Sill at Front Seat (Y)
Right Front Sill at Front Seat (2)
Right Rear Sill at Rear Seat (X)
Right Rear Sill at Rear Seat (Y)
Right Rear Sill at Rear Seat (2)
Left Side Sill at Front Seat (Y)
Left Side Sill at Rear Seat (Y)
Left Lower A Post (Y)

Left Middle A-Post (Y)

Left Lower B Post (Y)

Left Middle B Post (Y)

Front Seat Track (Y)

Right Rear Occupant Comp (Y)
ENGINE BLOCK AX

ENGINE BLOCK AY

Rear Floor Pan Above Axle (X)
Rear Floor Pan Above Axle (Y)
Rear Floor Pan Above Axle (2)
Left Front Door Upper Centerline (Y)
Left Front Door Mid Centerline (Y)
Left Front Door Mid Rear (Y)
Vehicle at EDR (X)

FScale

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Units
Logic

0 0o 0u Ou Ou 0O 0o 0Q 0o 09 09 09 09 09 OO0 O OO OO OO O Ou 0o 0o 0o 0o 09

Polarity
Bipolar
Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
-Bipolar
Bipolar
Bipolar
-Bipolar
Bipolar
-Bipolar
-Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
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Channel Report Test Number 120628 Continued

Ref
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Transducer ID
P69381

P74082
ARS-1500-ARS0323
ARS-1500-ARS0300
ARS-1500-ARS2331
ARS-1500-ARS3810
ARS-1500-ARS4783
ARS-1500-ARS4512
ARS-1500-ARS4511
ARS-1500-ARS3811
ARS-1500-ARS3812
P72290

P74455

P75026

P74446

P74438

Bit.00

Bit.01

ISO Signal Identifier
11VEHEDROOOOACYA
11VEHEDROOOOACZA
10VEHCCGOOOOAVXA
10VEHCCGOOO0AVYA
10VEHCCGOOO0AVZA
10VEHEDROOOOAVXA
10VEHEDROOOOAVYA
10VEHEDROOOOAVZA
10DECKRROOOOAVXA
10DECKRROOOOAVYA
10DECKRROOOOAVZA
MOMBARCGOO00ACXA
MOMBARCGOOOOACYA
MOMBARCGOO000ACZA
MOFRAMREOOOOACXA
MOFRAMREOOOOACYA
MOMBARLEOOOOVOO00
MOMBARRIO000VO00

Description

Vehicle at EDR (Y)

Vehicle at EDR (2)

VEHICLE CENTER OF GRAVITY (X) ROLL RATE GYRO
VEHICLE CENTER OF GRAVITY (Y) PITCH RATE GYRO
VEHICLE CENTER OF GRAVITY (Z) YAW RATE GYRO
VEHICLE AT EDR (X) ROLL RATE GYRO

VEHICLE AT EDR (Y) PITCH RATE GYRO

VEHICLE AT EDR (Z) YAW RATE GYRO

Rear Floorpan Above Rr Axle (X) ROLL RATE GYRO
Rear Floorpan Above Rr Axle (Y) PITCH RATE GYRO
Rear Floorpan Above Rr Axle (Z) YAW RATE GYRO
MDB CG AX

MDB CG AY

MDB CG AZ

MDB REAR AX

MDB REAR AY

LEFT MDB CONTACT

RIGHT MDB CONTACT

FScale
2000
2000
1500
1500
1500
1500
1500
1500
1500
1500
1500
2000
2000
2000
2000
2000

1
1

Units

g

g

o/s
o/s
o/s
o/s
o/s
o/s
o/s
o/s
o/s
g

ca 0 O0u Oa

Logic
Logic

Polarity
-Bipolar
-Bipolar
Bipolar
-Bipolar
-Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
-Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
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Command File Test Number 120628

Channel

21A
22
23

I1SO mnemonic

11HEADCGOOWSACXA
11HEADCGOOWSACYA
11HEADCGOOWSACZA
11HEADOOOOWSACRA
11HEADOOOOWSAAXA
11HEADOOOOWSAAYA
11HEADOOOOWSAAZA
11NECKUPOOWSFOXA
11NECKUPOOWSFOYA
11NECKUPOOWSFOZA
11NECKUPOOWSMOXA
11NECKUPOOWSMOYA
11NECKUPOOWSMOZA
11NECKLOOOWSFOXA
11NECKLOOOWSFOYA
11NECKLOOOWSFOZA
11NECKLOOOWSMOXA
11NECKLOOOWSMOYA
11NECKLOOOWSMOZA
11SHLDLEOOWSACXA
11SHLDLEOOWSACYA
11SHLDLEOOWSACZA
11SHLDLEOOWSACRA
11SHLDLEOOWSFOXA
11SHLDLEOOWSFOYA

Channel Title

Head
Head
Head
Head
Head
Head
Head
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck

Longitudinal Ax

Lateral Ay

Vertical Az

A Resultant

Rotational Acceleration Rx
Rotational Acceleration Ry
Rotational Acceleration Rz
Upper Force Fx

Upper Force Fy

Upper Force Fz

Upper Moment Mx

Upper Moment My

Upper Moment Mz

Lower Force Fx

Lower Force Fy

Lower Force Fz

Lower Moment Mx

Lower Moment My

Lower Moment Mz

Shoulder Longitudinal Ax
Shoulder Lateral Ay
Shoulder Vertical Az
Shoulder A Resultant
Shoulder Force Fx
Shoulder Force Fy

Filter Flip

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
600
600
600
1000
1000
1000
600
600
600
1000
1000
1000
1000
600
600

o+ o+ o+ +

+ 4+ + + + +

Full
Zero Scal

no
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no
no

e
400
400
400

50000
50000
50000
10000
10000
12000
300
300
200
10000
10000
12000
300
300
200
400
400
400

5000
10000
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Command File Test Number 120628 Continued

Channel
24
25
26
27
28
28A
29
30
31
31A
32
33
34
35
35A
36
37
38
39
39A
40
41
42
43
43A
44
45

I1SO mnemonic

11SHLDLEOOWSFOZA
11SHRILEOOWSDSYA
11THSPO100WSACXA
11THSPO100WSACYA
11THSPO100WSACZA
11THSPO100WSACRA
11TRRILEO1WSACXA
11TRRILEO1WSACYA
11TRRILEO1WSACZA
11TRRILEO1WSACRA
11TRRILEO1WSDSYA
11TRRILEO2WSACXA
11TRRILEO2WSACYA
11TRRILEO2WSACZA
11TRRILEO2WSACRA
11TRRILEO2WSDSYA
11TRRILEO3WSACXA
11TRRILEO3WSACYA
11TRRILEO3WSACZA
11TRRILEO3WSACRA
11TRRILEO3WSDSYA
11ABRILEO1WSACXA
11ABRILEO1WSACYA
11ABRILEO1WSACZA
11ABRILEO1WSACRA
11ABRILEO1WSDSYA
11ABRILEO2WSACXA

Channel Title
Shoulder Force Fz
Shoulder Displacement Dy
T1 Longitudinal Ax

T1 Lateral Ay
T1 Veritcal
Tl A Resultant

Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax
Thorax

Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib

Abdominal
Abdominal
Abdominal
Abdominal
Abdominal
Abdominal

0 XV OV XV W O

- o o oo OWWWWNDNDNDNMNNREREERRERPRPR

OO O OO O
N R R R R

Az

Longitudinal Ax
Lateral Ay
Vertical Az
A Resultant
Displacement Dy
Longitudinal Ax
Lateral Ay
Vertical Az
A Resultant
Displacement Dy
Longitudinal Ax
Lateral Ay
Vertical Az
A Resultant
Displacement Dy

=

Lateral Ay
Vertical Az
A Resultant

Longitudinal Ax

Displacement Dy
Longitudinal Ax

Filter Flip

600
600
180
180
180
180
1000
1000
1000
1000
600
1000
1000
1000
1000
600
1000
1000
1000
1000
600
1000
1000
1000
1000
600
1000

+ 4+ 4+ 4+ + + + + I+ o+ o+

+ + + +

Full

Zero Scale

no 5000
no 90
no 400
no 400
no 400
no 400
no 400
no 400
no 90
no 400
no 400
no 400
no 90
no 400
no 400
no 400
no 90
no 2000
no 2000
no 2000
no 90
no 400
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Command File Test Number 120628 Continued

Channel
46
47
47A
48
49
50
51
51A
52
53
54
54A
55
56
57
57A
58
59
60
61
62
63
64
65
66
67
68
69

I1SO mnemonic

11ABRILEO2WSACYA
11ABRILEO2WSACZA
11ABRILEO2WSACRA
11ABRILEO2WSDSYA
11THSPO400WSACXA
11THSPO400WSACYA
11THSPO400WSACZA
11THSPO400WSACRA
11THSP1200WSACXA
11THSP1200WSACYA
11THSP1200WSACZA
11THSP1200WSACRA
11PELVOOOOWSACXA
11PELVOOOOWSACYA
11PELVOOOOWSACZA
11PELVOOOOWSACRA
11PUBCOOOOWSFOYA
11LUSPOOOOWSFOXA
11LUSPOOOOWSFOYA
11LUSPOOOOWSFOZA
11LUSPOOOOWSMOXA
11LUSPOOOOWSMOYA
11LUSPOOOOWSMOZA
11SACRRI0O0OWSMOXA
11SACRRI0O0OWSMOYA
11SACRRI00WSMOZA
11SACRRIO0OWSFOXA
11SACRRIOOWSFOYA

Channel Title

Abdominal Rib 2 Lateral Ay
Abdominal Rib 2 Vertical Az
Abdominal Rib 2 A Resultant

Abdominal Rib 2 Displacement Dy

T4 Longitudinal Ax

T4 Lateral Ay

T4 Vertical Az

T4 A Resultant

T12 Longitudinal Ax

T12 Lateral Ay

T12 Vertical Az

T12 A Resultant

Pelvis Longitudinal Ax
Pelvis Lateral Ay

Pelvis Vertical Az

Pelvis A Resultant

Pubic Force Fy

Lumbar Force Fx

Lumbar Force Fy

Lumbar Force Fz

Lumbar Moment Mx

Lumbar Moment My

Lumbar Moment Mz
Sacro-1liac Right Moment Mx
Sacro-l1liac Right Moment My
Sacro-1liac Right Moment Mz
Sacro-l1liac Right Force Fx
Sacro-1liac Right Force Fy

Filter Flip

1000
1000
1000
600
180
180
180
180
180
180
180
180
1000
1000
1000
1000
600
600
600
600
600
600
600
600
600
600
600
600

+ 4+ 4+ 4+

+ 4+ 4+ + + + +

Full

Zero Scale

no 400
no 400
no 90
no 400
no 400
no 400
no 400
no 400
no 400
no 400
no 400
no 400
no 12000
no 10000
no 10000
no 12000
no 300
no 300
no 200
no 1000
no 400
no 400
no 6000
no 12000
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Command File Test Number 120628 Continued

Channel
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
93A
94
95
96

I1SO mnemonic

11SACRRIOOWSFOZA
11SACRLEOOWSMOXA
11SACRLEOOWSMOYA
11SACRLEOOWSMOZA
11SACRLEOOWSFOXA
11SACRLEOOWSFOYA
11SACRLEOOWSFOZA
11FEMRLEMIWSFOXA
11FEMRLEMIWSFOYA
11FEMRLEMIWSFOZA
11FEMRLEMIWSMOXA
11FEMRLEMIWSMOYA
11FEMRLEMIWSMOZA
11FEACLEOOWSFOXA
11FEACLEOOWSFOYA
11FEACLEOOWSFOZA
11FEACRIOOWSFOXA
11FEACRIOOWSFOYA
11FEACRIOOWSFOZA
11KNEELEOUWSFOYA
11KNEELE INWSFOYA
11VEHCCGOOOOACXA
11VEHCCGOOOOACYA
11VEHCCGOOOOACZA
11VEHCCGOOOOACRA
11SI1LBRIFROOACXA
11SI1LBRIFROOACYA
11SI1LBRIFROOACZA

Channel Title

Sacro-Iliac
Sacro-lliac
Sacro-Iliac
Sacro-lliac
Sacro-Iliac
Sacro-lliac
Sacro-Iliac

Right Force Fz
Left Moment Mx
Left Moment My
Left Moment Mz
Left Force Fx
Left Force Fy
Left Force Fz

Left Mid Femur Force Fx
Left Mid Femur Force Fy
Left Mid Femur Force Fz
Left Mid Femur Moment Mx
Left Mid Femur Moment My
Left Mid Femur Moment Mz

Left Femoral

Neck Force Fx

Left Femoral Neck Force Fy

Left Femoral

Neck Force Fz

Right Femoral Neck Force Fx
Right Femoral Neck Force Fy
Right Femoral Neck Force Fz
Left Knee Outboard Force Fy
Left Knee Inboard Force Fy

Vehicle CG (X)

Vehicle CG (Y)

Vehicle CG (2)

Vehicle CG Resultant

Right Front Sill at Front Seat (X)
Right Front Sill at Front Seat (Y)
Right Front Sill at Front Seat (2)

Filter Flip

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

60

60

60

60

60

60

60

o+ + + L+ + + o+

+ + +

+ 4+ + + o+

Full

Zero Scale

no 6000
no 1000
no 400
no 400
no 6000
no 12000
no 6000
no 15000
no 15000
no 15000
no 350
no 350
no 300
no 10000
no 25000
no 10000
no 10000
no 25000
no 10000
no 20000
no 20000
no 2000
no 2000
no 2000
no 2000
no 2000
no 2000
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Channel
96A
97
98
99
99A
100
101
102
103
104
105
106
107
108
109
110
111
112
112A
113
114
115
115A
116
117
118
119
120

I1SO mnemonic

11S1LBRIFROOACRA
11S1LBRIREOOACXA
11S1LBRIREOOACYA
11SI1LBRIREOOACZA
11S1LBRIREOOACRA
11S1LBLEFROOACYA
11S1LBLEREOOACYA
11APILLOOOOOACYA
11APILMIOOOOACYA
11BPILLOOOOOACYA
11BPILMIOOOOACYA
11SETROOO0O00ACYA
11VEHCRIREOOACYA
11ENGNTPOOOOACXA
11ENGNTPOOOOACYA
11FORAOOOOOOACXA
11FORAOOOOOOACYA
11FORAOOOOOOACZA
11FORAOOOOOOACRA
11VEHCEDROOOACXA
11VEHCEDROOOACYA
11VEHCEDROOOACZA
11VEHCEDROOOACRA
10VEHCCGOOO0AVXA
10VEHCCGOOOOAVYA
10VEHCCGOOO0AVZA
10VEHCEDROOOAVXA
10VEHCEDROOOAVYA

Channel Title

Right Front Sill at Front Seat Resultant
Right Rear Sill at Rear Seat (X)

Right Rear Sill at Rear Seat (Y)

Right Rear Sill at Rear Seat (2)

Right Rear Sill at Rear Seat Resultant

Left Side Sill at Front Seat (Y)

Left Side Sill at Rear Seat (Y)

Left Lower A Post (Y)

Left Middle A-Post (Y)

Left Lower B Post (Y)

Left Middle B Post (Y)

Front Seat Track (Y)

RIGHT REAR OCCUPANT COMPARTMENT AY

ENGINE BLOCK AX

ENGINE BLOCK AY

Rear Floor Pan Above Axle (X)

Rear Floor Pan Above Axle (Y)

Rear Floor Pan Above Axle (2)

Rear Floor Pan Above Axle Resultant

Vehicle at EDR (X)

Vehicle at EDR (Y)

Vehicle at EDR (2)

Vehicle at EDR Resultant

VEHICLE CENTER OF GRAVITY (X) ROLL RATE GYRO
VEHICLE CENTER OF GRAVITY (Y) PITCH RATE GYRO
VEHICLE CENTER OF GRAVITY (Z) YAW RATE GYRO
VEHICLE AT EDR (X) ROLL RATE GYRO

VEHICLE AT EDR (Y) PITCH RATE GYRO

Filter Flip

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

+ 4+ 4+ + + + + + + + + + +

Full
Zero Scale

no
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no

no
no
no
no
no

2000
2000
2000

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000
2000

1500
1500
1500
1500
1500
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Command File Test Number 120628 Continued

Channel
121
122
123
124
125
126
127
128
129
130
130A
131
132
133
134

I1SO mnemonic

10VEHCEDROOOAVZA
10FORARDOOOOAVXA
10FORARDOOOOAVYA
10FORARDOOOOAVZA
11DOORMIMI71ACYA
11DOORMIRE71ACYA
11DOORMIUP71ACYA
MOMBARCGOOOOACXA
MOMBARCGOOOOACYA
MOMBARCGOOOOACZA
MOMBARCGOOOOACRA
MOFRAMREOOOOACXA
MOFRAMREOOOOACYA
MOMBARLEOOOQVO00
MOMBARRI10000V000

Chan
VEHI
REAR
REAR
REAR
Left
Left
Left
MDB
MDB
MDB
MDB
MDB
MDB
LEFT
RIGH

nel Title
CLE AT EDR (Z) YAW RATE GYRO
DECK (X) ROLL RATE GYRO
DECK (Y) PITCH RATE GYRO
DECK (Z) YAW RATE GYRO
Front Door Mid Centerline (Y)
Front Door Mid Rear (Y)
Front Door Upper Centerline (Y)
CG AX
CG AY
CG AZ
CG A Resultant
REAR AX
REAR AY
MDB CONTACT
T MDB CONTACT

Filter Flip

60
60
60
60
60
60
60
60
60
60
60
60
60

0

0

+ + + + 4+ + + 4+ + o+

+ + + +

Full
Zero Scale

no
no
no
no
no
no
no
no
no
no

no
no
no
no

1500
1500
1500
1500
2000
2000
2000
2000
2000
2000

2000
2000
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