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SECTION 1
PURPOSE AND SUMMARY OF TEST

PURPOSE

This 56.3 km/h frontal barrier impact test is part of the Vehicle Barrier Impact Testing Program
sponsored by the National Highway Traffic Safety Administration (NHTSA) under contract
number DTNH22-12-D-00258. The purpose of this test was to obtain vehicle crashworthiness
and occupant restraint system performance data for consumer information purposes.

The 56.3 km/h frontal barrier impact was conducted in accordance with the Office of
Crashworthiness Standards Frontal NCAP Laboratory Test Procedure.

SUMMARY

A load cell barrier consisting of 176 load cells was impacted by a 2013 Ford C-MAX Hybrid SE
5-Dr Hatchback at a velocity of 56.4 km/h. The test was performed at MGA Research
Corporation on December 5, 2012. Pre-test and post-test photographs of the vehicle and
dummies can be found in Appendix A.

Two (2) real-time cameras and fourteen (14) high-speed cameras were used to document the
frontal barrier impact event. Camera locations and other pertinent camera information can be
found in this report.

One Part 572E 50™ percentile male anthropomorphic test device (ATD), was placed in the driver
seating position and one Part 5720 5" percentile female test device (ATD) was placed in the
right-front passenger seating position according to dummy placement instructions specified in
the Frontal NCAP Laboratory Test Procedure.

Both ATDs were fully instrumented with head, chest and pelvis tri-axial accelerometers, chest
displacement potentiometers, upper neck transducers, right/left femur load cells, and lower leg
instrumentation. Seat belt load cells were also installed on the driver's and passenger’s lap and
shoulder belts to measure dummy torso and pelvic section loading.

The driver (position 1) ATD (Serial No. 351) and the right-front passenger (position 2) ATD
(Serial No. 138) were calibrated previous to this test. Certification details, along with
instrumentation calibration data, are found in Appendix C of this report.

The 234 channels of data were recorded on an on-board data acquisition system. Appendix B
contains the vehicle, load cell barrier, and dummy response data traces.

There was 100 percent windshield retention and no intrusion into the protected zone of the
windshield during the event. There was no Stoddard Solvent leakage after the event or during
any phase of the static rollover.

The maximum static crush of the vehicle was 461 mm and both the driver and passenger side
doors remained closed during the impact event and were operable after the impact.



The driver’s visible contact points were as follows: The driver’s head and chest contacted the
airbag. The driver’s head also contacted the headrest. The driver's knees contacted the knee
airbag. The passenger’s visible contact points were as follows: The passenger’s head and
chest contacted the airbag. The passenger’s head also contacted the headrest. The
passenger’s knees contacted the glove box.

The occupant data is summarized below:

3ms

Neck Neck Chest Left Right

ATD position HIC 5 Nij Tension | Comp. Cgﬁst Disp. | Femur | Femur
N | N | ge | M| NN
Driver (50™) 184 0.49 1726 83 42 18 1461 1406
Passenger (5™ 308 0.53 809 314 46 10 2291 1200

The test data can be found on the NHTSA website at www.nhtsa.dot.gov.

TEST NOTES
Top of Engine X has no valid data after 55ms.
Bottom of Engine X has no valid data after 35ms.
Barrier K-03 has questionable data.
Barrier E-10 has questionable data.
Driver and passenger shoulder belt load cells were not installed.

MGA does not endorse or certify products. The manufacturer's name appears solely for
identification purposes.




SECTION 2
OCCUPANT AND VEHICLE INFORMATION / DATA SHEETS



DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
TEST VEHICLE INFORMATION AND OPTIONS
NHTSA No. MD0205 Traction Control System (TCS) Yes
Model Year 2013 Power Steering Yes
Make Ford Power Window Auto-Reverse Yes
Model C-MAX Hybrid Driver Frontal Airbag Yes
Body Style Hatchback Driver Curtain Airbag Yes
VIN 1FADP5AUODL508183 | Driver Head/Torso Airbag No
Body Color Ruby Red Metallic Driver Torso Airbag No
Odometer (km/mi) 235/ 146 Driver Torso/Pelvis Airbag Yes
Engine Displacement (L) 2.0 Driver Pelvis Airbag No
Type/No. Cylinders 4 Driver Knee Airbag Yes
Engine Placement Lateral Front Pass. Frontal Airbag Yes
Transmission Type CVT Front Pass. Curtain Airbag Yes
Transmission Speeds N/A Front Pass. Head/Torso Airbag No
Overdrive N/A Front Pass. Torso Airbag No
Final Drive Front Wheel Drive Front Pass. Torso/Pelvis Airbag Yes
Roof Rack No Front Pass. Pelvis Airbag No
Sunroof/T-Top No Front Pass. Knee Airbag No
Running Boards No Driver Pretensioner Yes
Tilt Steering Wheel Yes Driver Load Limiter Yes
Power Seats No Front Pass. Pretensioner Yes
Anti-Lock Brakes (ABS) Yes Front Pass. Load Limiter Yes
Automatic Door Locks (ADLS) Yes Other N/A
Does owner’s manual provide instructions to turn off automatic door locks? Yes
DATA FROM CERTIFICATION LABEL

GVWR (kg) 2105
Manufactured By FORD MOTOR CO.

GAWR Front (kg) 1095
Date of Manufacture 10/12 GAWR Rear (kg) 1010

VEHICLE SEATING AND WEIGHT CAPACITY DATA

Measured Parameter

Front

Rear

Type of Seats

Bucket

Bench

Designated Seating Capacity (DSC)

2

Capacity Weight (VCW) (kg)

Cargo Weight (RCLW) (kg)

374

34




DATA SHEET NO. 1 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback
Test Program: NCAP Frontal Barrier Impact Test

NHTSA No.: MD0205
Test Date: 12/05/2012

VEHICLE TIRE INFORMATION

220 |H.ﬂ.chc{~,4 -

Tire ply wEhe

compasition st

and materials

uged
Max. cold
intlation &
load limit

U.S. DOT safaty

standard code

Ratio of height T8

width (aspect ratio)

Treadwear, traction
and temperature grades

Measured Parameter Front Rear

Max. Tire Pressure (kPa) 350 350

Cold Pressure (kPa) 260 260
Recommended Tire Size P225/50R17 P225/50R17
Tire Size on Vehicle P225/50R17 P225/50R17
Tire Manufacturer Michelin Michelin
Tire Model Energy Energy
Treadwear 480 480
Traction A A
Temperature Grade A A

Tire Plies Sidewall 1 1

Tire Plies Body 4 4

Load Index/Speed Symbol 93V 93V

Tire Material Rubber Rubber
DOT Safety Code Left B90AOONX3012 B90OAOONX3012
DOT Safety Code Rig_;ht B90AOONX3012 B90OAOONX3012




Test Vehicle:

DATA SHEET NO. 1 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.:
Test Program: NCAP Frontal Barrier Impact Test Test Date:
TEST VEHICLE WEIGHTS
As Delivered (UVW) As Tested (ATW)
Units Front Rear Total Front Rear Total
Left kg 482.2 354.7 513.5 413.7
Right kg 460.0 355.6 488.1 405.0
Ratio % 57.0 43.0 55.0 45.0
Totals kg 942.2 710.3 1652.5 1001.6 818.7 1820.3
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1652.5
Weight of 1 P572E ATD & 1 P5720 ATD kg 140.6
Rated Cargo/Luggage Weight (RCLW) kg 34
Calculated Vehicle Target Weight (TVTW) kg 1827.1
TEST VEHICLE ATTITUDES AND CG
Units LF RF LR RR CG (aft of front axle)
As Delivered mm 684 687 682 686 1139
As Tested mm 671 679 664 672 1192
Post Test mm 698 719 660 668
GENERAL TEST VEHICLE DATA
Measurement Description Units Value
Total Vehicle Wheel Base mm 2650
Total Vehicle Length at Left Side mm 4172
Total Vehicle Length at Centerline mm 4418
Total Vehicle Length at Right Side mm 4172
Weight of Ballast in Cargo Area kg 8.2
Weight of Vehicle Components Removed kg 11.8
Amount of Stoddard Solvent in Fuel Tank L 47.5

List of components removed to meet test weight: Right taillight, trunk carpet, trunk cover, and
front splash guard.

MD0205
12/05/2012




Test Vehicle:
Test Program:

DATA SHEET NO. 1 (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205

NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

TARGET VEHICLE STRUCTURAL MEASUREMENT

Elements Pre-Test (mm)

1 Total Length 4418
2 Total Width 1772
3 Bumper Top Height 542
4 Bumper Bottom Height 422
5 Longitudinal Member Top Height 568
6 Distance between Longitudinal Members 894
7 Longitudinal Member Width 65

8 Engine Top Height 788
9 Engine Bottom Height 202
10 Engine and Gearbox Width 884
11 Front Bumper-Engine Distance 227
12 Front Shock Absorber Fixing Height 843
13 Bonnet Leading Edge Height 793
14 Front Shock Absorber Fixing Width 1111
15 Front Bumper — Front Axle Distance 910
16 Front Axle — A-Pillar Distance 415
17 A-Pillar — B-Pillar Distance 1135
18 B-Pillar — Rear Axle Distance 1100
19 B-Pillar — C-Pillar Distance 634
20 Roof Sill Bottom Height 1438
21 Roof Sill Top Height 1555
22 Floor Sill Bottom Height 168
23 Floor Sill Top Height 397




DATA SHEET NO. 2
SEAT ADJUSTMENT, FUEL SYSTEM, AND STEERING WHEEL DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

NOMINAL DESIGN RIDING POSITION

The driver seat back is positioned as close as possible to the (Denrbes)
manufacturer’s design angle. For the passenger seat back, seat back

is adjusted following Appendix F, “Driver & Passenger Dummy Upright

Position

/] Seat
Back

Seating & Positioning Procedures” in the NCAP Test Procedure
dated September 2012.

Degrees ,'/ Inclinometer
Driver Seat Back Angle 4.0° on headrest post Adiuster
Passenger Seat Back Angle 0.4° on headrest post ‘

FRONT SEAT ASSEMBLY
SEAT FORE/AFT POSITIONS
The driver and passenger seat fore/aft positions are adjusted following Appendix F, “Driver &
Passenger Dummy Seating & Positioning Procedures” in the NCAP Test Procedure dated
September 2012.

Total Fore/Aft Travel Placed in Position #
Driver Seat 310 mm, 37 Detents (1* as 0) 15" Detent (foremost as 0)
Passenger Seat 270 mm, 39 Detents (1% as 0) 0 Detent (foremost as 0)

SEAT BELT UPPER ANCHORAGES
The seat belt upper anchorages are positioning following the manufacturer’s specified position
as listed in Form 1.

Total # of Positions Placed in Position #

Driver Seat 4 (1% as 1) 0 (uppermost as 0)
Passenger Seat 4 (1% as 1) 0 (uppermost as 0)

Sezat Cushion /

Seat Cushion




DATA SHEET NO. 2 (CONTINUED)
SEAT ADJUSTMENT, FUEL SYSTEM, AND STEERING WHEEL DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback

Test Program: NCAP Frontal Barrier Impact Test

NHTSA No.: MD0205
Test Date: 12/05/2012

FUEL TANK CAPACITY DATA

Liters
Usable Capacity of “Standard Tank” 51.1
Usable Capacity of “Optional Tank”
92-94% of Usable Capacity 47.0 to 48.0
Actual Amount of Solvent used 47.5
1/3 of Usable Capacity 17.0

FUEL PUMP

Describe the fuel pump type, its behavior, and the location of

the fuel filler pipe.

The vehicle is equipped with an electric fuel pump. The

electric fuel pump operates for a prescribed amount of time

to pressurize the fuel system following the actuation of the

ignition. If no attempt has been made to start the engine

Fuel Line\ Filler Neck Volume.

Vapor Volume

Unusable Capacity-

VEHICLE FUEL TANK ASSEMBLY

within 450ms_following ignition operation, the fuel pump will shut off. The fuel pump operates

continuously while the engine is running. If the engine stalls, the fuel pump is deactivated. Also, fuel

pump shut-off is provided, which is designed to stop the fuel flow to the engine if the vehicle sustains

an impact above a certain magnitude. The fuel pipe is on the right side.

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 -~ LEFT SIDE VIEW

on the plate and the angle is measured.

STEERING COLUMN POSITION

STEERING COLUMN ASSEMBLY

Degrees Fore/Aft Position (mm)
Lowermost Position 1 65.6 154
Geometric Center Position 2 62.6 129
Uppermost Position 3 59.6 104
Telescoping Steering Wheel Travel 50
Test Position 62.6 129

Filler Cap



Test Vehicle:

Test Program:

DATA SHEET NO. 3
DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

2013 Ford C-MAX Hybrid SE 5-Dr Hatchback

NCAP Frontal Barrier Impact Test

Seat Back Angle Line ./

LEFT SIDE VIEW

NHTSA No.:

Test Date:

MDO0205
12/05/2012

Code Measurement Description Lengtlﬂn(vnf:n?m 351 Passenger S/N 138
WA® | Windshield Angle
SWA"® | Steering Wheel Angle
SCA° | Steering Column Angle
SA° | Seat Back Angle (on headrest post)
HZ Head to Roof (2) 262
HH Head to Header 352
HW | Head to Windshield 788
NR Nose to Rim 432
CD Chest to Dash 555
CS Chest to Steering Hub 353
RA Rim to Abdomen 218
KDL | Left Knee to Dash 160 22.5 93 24.7
KDR | Right Knee to Dash 165 24.1 108 25.2
PA° | Pelvic Angle 19.9
TA° | Tibia Angle . 66.4
SK Striker to Knee 569 85.7 644 93.3
ST Striker to Head 543 8.2 557 23.2
SH Striker to H-Point 213 115.1 345 98.6

10



Test Vehicle:

DATA SHEET NO. 4
DUMMY LATERAL CLEARANCE DIMENSIONS

2013 Ford C-MAX Hybrid SE 5-Dr Hatchback

Test Program:

NCAP Frontal Barrier Impact Test

~

NHTSA No.:

Test Date:

STRIKER

FRONT VIEW OF DUMMY

MD0205
12/05/2012

Code Measurement Description Driver S/IN 351 | Passenger S/N 138
Length (mm)
AD Arm to Door 102 85
HD H-Point to Door 133 186
HR Head to Side Header 263 291
HS Head to Side Window 356 378
KK Knee to Knee 259 240
SHY | Striker to H-Point (Y Direction) 278 300
AA Ankle to Ankle 318 168

11



DATA SHEET NO. 5
SEAT BELT POSITIONING DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

Dummy’s Centerline—,

Shoulder Belt
Portion

Lap Belt

Buckle Portion

Assembly
Locking

1/8" Thick Retractor

Aluminum
Plate

Inboard
Anchorage

Outboard
Anchor

Floorpan

FRONT VIEW OF DUMMY

SEAT BELT POSITIONING MEASUREMENTS

Measurement Description Units Driver Passenger
PBU - Top surface of reference to belt upper edge mm 350 330
PBL - Top surface of reference to belt lower edge mm 275 240

BELT LENGTH DATA

Measurement Description Units Driver Passenger
Shoulder Belt Length as measured on ATD mm 850 910
Lap Belt Length as measured on ATD mm 770 870
Remainder of belt on reel mm 860 700
Total Belt Length for Continuous Webbing Systems mm 2480 2480

12



DATA SHEET NO. 6
HIGH-SPEED CAMERA LOCATIONS AND DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

CAMERA POSITIONS FOR FRONTAL IMPACTS

14 — Pit Camera Engine Compartment View I 1 — Real-Time Camera
15 — Pit Camera Fuel Tank View
16 & 17 — Frontal Airbag Deployments, Optional

13



DATA SHEET NO. 6 (CONTINUED)
CAMERA LOCATIONS AND DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
CAMERA LOCATIONS
No. | Camera View Xfoordlnitfs (mm)Z* E_rﬁrrlls) S(?gs)d
1 |Real-Time Left Overall _E
2 | Driver Close-Up 1580 -6350 | -1920 35 1000 |
3 | Left Front Half 1090 | -4980 | -1210 | 24 1000
4 | Left Angle 5640 | -4930 | -2000 | 50 1000
5 [ Steering Column - Top 500 -5030 | -1230 24 1000
6 | Steering Column - Bottom 480 -5040 -850 24 1000
7 | Right Overall 1980 6490 -1240 20 1000
8 | Passenger Close-Up 1510 6860 -1880 35 1000
9 | Right Front Half 1200 5100 -1170 24 1000
10 |Right Angle 5790 4780 | -1970 | 50 1000
11 | Windshield -260 0 -2860 | 20 1000
12 | Driver Windshield -30 -360 | -2270 | 8.5 | 1000
13 | Passenger Windshield -30 360 -2270 | 85 1000
14 | Pit Front 1040 0 3150 24 1000
15 | Pit Rear 3090 0 3150 24 1000
16 | Onboard Driver Side (optional)
17 | Onboard Passenger Side (optional)
18 |Real-Time Pan View

*COORDINATES:

+X = forward of impact plane

+Y = right of monorail centerline

+Z = below ground level

Cameras 16 & 17 were not used for this test.

14




DATA SHEET NO. 7
VEHICLE ACCELEROMETER LOCATIONS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

2,58

3/4

1,6,7

VEHICLE ACCELEROMETER PRE-TEST LOCATIONS

) Measurements (mm)
No. Accelerometer Location

X Y z
1 |Left Rear Crossmember Accelerometer — X Direction 1816 -470 -202
2 | Right Rear Crossmember Accelerometer — X Direction 1816 470 -202
3 |Engine Top X 3744 0 -788
4 |Engine Bottom X 3853 0 -202
5 |Left Rear Crossmember Accelerometer — Z Direction 1816 -470 -202
6 |Right Rear Crossmember Accelerometer — Z Direction 1816 470 -202
7 | Left Rear Crossmember Accelerometer Redundant — X Direction 1816 -470 -202
8 |Right Rear Crossmember Accelerometer Redundant — X Direction 1816 470 -202

Reference Points: X - Rear Surface of Vehicle (+ forward)
Y - Vehicle Centerline (+ to right)

Z - Ground Plane (+ down)

15



DATA SHEET NO. 8
PHOTOGRAPHIC REFERENCE TARGET LOCATIONS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.. MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
Item | Value (mm)
A 357
B 886
C 2320
D 668
E 1430
F 32 c D E
o | T
H 1110 c ' ——
' 1340 R L, LT, ST S N A T, T T
J 882
K 882 O O
L 1314 | , ) . i
M 1110
N 1314
0] 882
P 882
Q 1340

16



DATA SHEET NO. 9
LOAD CELL LOCATIONS ON FIXED BARRIER

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

Advanced Research Load Cell Barrier
L 2000 mm

1370 mm

Photo for Reference Only

: Centerline

D-01 D-02 | D-03 | D-04 | D-05 | D-06 | D-07 | D-08

D-09 | D-10 | D-11 | D-12 | D-13 | D-14 | D-15 | D-16

E-01 E-02 E-03 E-04 E-05 E-06 E-O7 | E-08 1 E-09 | E-10 | E-11 | E-12 | E-13 | E-14 | E-15 | E-16

Fo1 | F02 | F03 | F04 | F05 | F06 | F07 | F-08 1 F09 | F-10 | F-11 | F-12 | F-13 | F-14 | F-15 | F-16

G-01 G-02 | G-03 [ G-04 | G-05 | G-06 | G-07 | G-08 { G-09 | G-10 | G-11 | G-12 | G-13 | G-14 | G-15 | G-16

H-01 H-02 H-03 H-04 | H-05 H-06 H-07 | H-08 1 H-09 | H-10 | H-11 | H-12 | H-13 | H-14 | H-15 | H-16

1-01 1-02 1-03 1-04 I-05 1-06 1-07 1-08 1-09 1-10 -11 I-12 1-13 I-14 1-15 I-16

J-01 J-02 J-03 J-04 J-05 J-06 J-07 J-08 § J-09 | J-10 | J-11 | J-12 | J-13 | J-14 | J-15 | J-16

K-01 K-02 K-03 K-04 K-05 K-06 K-07 | K-08 ] K-09 | K-10 | K-11 | K-12 | K-13 | K-14 | K-15 | K-16

Load Cells are 121 mm x 121 mm with a 7 mm--gap in between each load cell.

17



Test Vehicle:
Test Program:

DATA SHEET NO. 10

TEST VEHICLE SUMMARY OF RESULTS

2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.:
NCAP Frontal Barrier Impact Test Test Date:
INSTRUMENTATION

Driver Dummy Data Channels 52
Passenger Dummy Data Channels 46
Vehicle Structure Accelerometers 8
Barrier Channels 128
Total 234

CAMERA COVERAGE
High-Speed Vehicle Onboard 0
High-Speed Offboard 14
Real-Time 2
Total 16

18

MD0205
12/05/2012



DATA SHEET NO. 11
POST-TEST OBSERVATIONS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
TEST DUMMY INFORMATION AND CONTACT LOCATIONS
Description Driver Passenger
Dummy Type / Serial No. HIll 50% / 351 HIll 5% / 138
Head Contact Airbag, Headrest Airbag, Headrest
Upper Torso Contact Airbag Airbag
Lower Torso Contact None None
Left Knee Contact Knee Airbag Glove Box
Right Knee Contact Knee Airbag Glove Box
DOOR OPENING AND SEAT TRACK INFORMATION
Description Driver Passenger

Locked/Unlocked Doors

Doors were unlocked

Doors were unlocked

Front Door Opening

Door remained closed and latched:;
Door opened without tools

Door remained closed and latched;
Door opened without tools

Rear Door Opening

Door remained closed and latched:;
Door opened without tools

Door remained closed and latched:;
Door opened without tools

Seat Track Shift (mm)

0

0

Seat Back Failure

None

None

POST TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance

Observations and Conclusions

Windshield Damage None
Window Damage None
Other Notable Effects None

VEHICLE REBOUND FROM BARRIER

Measured Parameter Units Value
Left Side mm 1212
Center mm 1159
Right Side mm 1178
Average mm 1183

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

Restraint Type Left Front (Driver) P1 Right Front (Passenger) P2
Mounted Deployed Mounted Deployed

Frontal Airbag Yes Yes Yes Yes

Curtain Side Airbag Yes No Yes No

Torso/Pelvis Side Airbag Yes No Yes No

Knee Airbag Yes Yes No

Seat Belt Pretensioner Yes Yes

Seat Belt Load Limiter Yes

Other No
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DATA SHEET NO. 12
VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

REAR DATUM REFERENCE

TO EDGE OF DOOR
(EVEN NUMBER FOR
RIGHT SIDE AND
00D NUMBER FOR
LEFT SIDE)

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE}

Y

TO LEADING EDGE
IN FRONT OF DOOR
IRIGHT/LEFT SIDE)

-
A
CENTER OF x18
STEERING l -~
COLUMN -
Dy -l "i‘
x £ ——
TO ‘A" POST Vo amear J
VT
1 N\
x12.13
%14.15 REFERENCE AT
. CENTER OF REAR
r~ %16 - BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

(RIGHT/LEFT SIDE)
TO FIREWALL [RIGHT/LEFT SIDE!}
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DATA SHEET NO. 12 (CONTINUED)
VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
RSOV (Rear Surface of Vehicle)

No. | Measurement Description Units | Pre-Test | Post-Test | Difference
1 |Total Length of Vehicle at Centerline mm 4418 3957 461
2 | RSOV to Front of Engine mm 4017 3685 332
3 |RSOV to Firewall mm 3648 3669 -21
4 | RSOV to Upper Leading Edge of Right Door mm 2999 3003 -4
5 | RSOV to Upper Leading Edge of Left Door mm 2999 2994 5
6 | RSOV to Lower Leading Edge of Right Door mm 2968 2974 -6
7 | RSOV to Lower Leading Edge of Left Door mm 2968 2968 0
8 |[RSOV to Upper Trailing Edge of Right Door mm 1925 1928 -3
9 | RSOV to Upper Trailing Edge of Left Door mm 1925 1922 3
10 |[RSOV to Lower Trailing Edge of Right Door mm 1928 1930 -2
11 | RSOV to Lower Trailing Edge of Left Door mm 1928 1923 5
12 | RSOV to Bottom of “A” Post of Right Side mm 3035 3010 25
13 | RSOV to Bottom of “A” Post of Left Side mm 3035 3002 33
14 | RSOV to Firewall, Right Side mm 3347 3354 -7
15 | RSOV to Firewall, Left Side mm 3347 3357 -10
16 | RSOV to Steering Column mm 2566 2625 -59
17 | Center of Steering Column to “A” Post mm 420 389 31
18 | Center of Steering Column to Headliner mm 461 472 -11
19 | RSOV to Right Side of Front Bumper mm 4172 3924 248
20 | RSOV to Left Side of Front Bumper mm 4172 3906 266
21 | Length of Engine Block mm 525 525 0
RD [ RSOV to Right Side of Dash Panel mm 2742 2736 6
CD |RSOQV to Center of Dash Panel mm 2630 2619 11
LD | RSOV to Left Side of Dash Panel mm 2728 2722 6
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DATA SHEET NO. 13
ACCIDENT INVESTIGATION DIVISION DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

VEHICLE INFORMATION

VIN: 1FADP5AU0DL508183 Wheelbase (mm): 2650
Vehicle Size Category: Passenger Test Weight (kg): 1820.3

ACCELEROMETER DATA

Accelerometer Locations: As per measurements on Page 15

Cal. Procedure/Interval: MGA procedure / 6 month

Integration Algorithm: Trapezoidal
Linearity: > 99%

Impact Velocity (km/h): 56.4 L
L2 L2
Velocity Change (km/h): 64.4 -f- -
i i c1 Linij c4 |c5 |6
Time of Separation (msec): 85.4
e
e i
CRUSH PROFILE e
[
Collision Deformation Classification: Frontal - ::::7
A
Midpoint of Damage: Centerline B ciFp
Damage Region Length (mm): 1500
Impact Mode: Frontal [
\\“\:j
No. | Measurement Description Units Pre-Test Post-Test Difference
C1 |Crush zone 1 at left side mm 4172 3906 266
C2 | Crush zone 2 at left side mm 4301 3883 418
C3 | Crush zone 3 at left side mm 4368 3926 442
C4 | Crush zone 4 at right side mm 4368 3952 416
C5 | Crush zone 5 at right side mm 4301 3912 389
C6 | Crush zone 6 at right side mm 4172 3924 248
L |[C1TOC6 mm 1500 1474 26
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DATA SHEET NO. 14
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
DOOR OPENING WIDTH
Iltem | Description Units Pre-Test Post-Test Difference
A | Left Side Upper mm 958 962 -4
B | Left Side Lower mm 954 955 -1
D [Right Side Upper mm 958 957 1
E | Right Side Lower mm 954 954 0
WHEELBASE MEASUREMENTS
Item | Description Units Pre-Test Post-Test Difference
C | Left Side Wheelbase mm 2650 2585 65
F | Right Side Wheelbase mm 2650 2565 85
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DATA SHEET NO. 14 (CONTINUED)
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
DRIVER COMPARTMENT INTRUSION
Item | Description Units | Pre-Test | Post-Test | Difference
AB | Door Opening (Inside Window Jam) mm 832 832 0
CX [ Left Knee Bolster to X mm 228 234 -6
DX | Right Knee Bolster to X mm 243 253 -10
EX | Brake Pedal to X mm 461 500 -39
FX |FootRestto X mm 578 530 48
GX | Center of Steering Column Wheel Hub to X mm 43 151 -108
X = Front of Seat Track (stationary)
< AB »>
G
A ) |} ® s
\

Y

FX >

EX >

A

DRIVER COMPARTMENT
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Test Vehicle:

DATA SHEET NO. 15
SUMMARY OF FMVSS 212, FMVSS 219 (PARTIAL) DATA, AND 301 DATA

2013 Ford C-MAX Hybrid SE 5-Dr Hatchback

Test Program: NCAP Frontal Barrier Impact Test

Windshield Mounting Details:
Windshield glass is secured to the vehicle frame with a rubber trim and glue.

NHTSA No.:
Test Date:

MDO0205
12/05/2012

The standard requires that the post-test retention measurement be a minimum of 75 percent of
the pre-test total periphery measurement for vehicles not equipped with occupant passive
restraints and 50 percent for each side of the windshield for vehicles which are equipped with
occupant passive restraints.

Temperature of windshield molding during test: 21.5°C

WINDSHIELD PERIPHERY MEASUREMENTS

Measurement Pre-Test (mm) | Post-Test (mm) | % of Retention
Left Side 2363 2363 100
Right Side 2363 2363 100
Total 4726 4726 100
A - Iltem | Units Value
Y N S Y " f B A mm 1268
1 e F i mm 667
D | L EmEEmmseeeeee = J_
Ve | / C mm 1398
l Lower Edge of Protected Zone D mm 1030
/ E c ! E mm 668
Zero Point FRONT VIEW OF WINDSHIELD F mm 530
AREA OF PROTECTED ZONE FAILURES - NONE
A. Provide coordinates of the area that the X Y

protected zone was penetrated more than
0.25 inches by a vehicle component other
than one that is normally in contact with

the windshield. None

B. Provide coordinates of the area
beneath the protected zone that the inner
surface of the windshield was penetrated

by a vehicle component. None
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DATA SHEET NO. 15 (CONTINUED)
SUMMARY OF FMVSS 212, FMVSS 219 (PARTIAL), AND 301 DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MDO0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

Temperature at Time of Impact: 21.5°C Test Time: 4:31 p.m.

A. From impact until vehicle motion ceases: _ 0 oz
(Maximum allowable = 1 0z.)

B. For the 5 minute period after motion ceases: _ 0 oz
(Maximum allowable =5 0z.)

C. For the following 25 minutes: _0 oz
(Maximum allowable = 1 oz./minute)

D. Spillage: None
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DATA SHEET NO. 16
FMVSS 301 STATIC ROLLOVER RESULTS

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012

1. The specified fixture rollover rate
for each 90° of rotation is 60 to
180 seconds.

2. The position hold time at each 2 = o.
position is 300 seconds
(minimum).

3. Details of Stoddard Solvent
spillage: None

0° TO 90° 90° TO 180°

180° TO 270° 270° TO 360°

SOLVENT COLLECTION TIME TABLE IN SECONDS

Test Phase Rotation Time Hold Time Total Time

0° to 90° 102 300 402

90° to 180° 109 300 409

180° to 270° 107 300 407

270° to 360° 110 300 410

FMVSS 301 SPILLAGE TABLE (units in ounces)

Test Phase First 5 Minutes | Sixth Minute | Seventh Minute | Eight Minute
0° to 90° 0 0 0 0
90° to 180° 0 0 0 0
180° to 270° 0 0 0 0
270° to 360° 0 0 0 0

SOLVENT SPILLAGE LOCATION TABLE
Test Phase
0° to 90°
90° to 180°
180° to 270°
270° to 360°

Spillage Location
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DATA SHEET NO. 17
DUMMY/VEHICLE TEMPERATURE STABILIZATION DATA

Test Vehicle: 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback NHTSA No.: MD0205
Test Program: NCAP Frontal Barrier Impact Test Test Date: 12/05/2012
[+
22.20
21.88

21.56

21.24

2‘:?5!2012 121512012 12152012 12/5/2012 127512012 12/8/2012 12/8/2012 121512012 12/5/2012
12:31:00 PM 1:00:00 PM 1:30:00 PM 2:00:00 PM 2:30:00 PM 3:00:00 PM 3:30:00 PM 4:00:00 PM 4:31:00 PM
30 minutes/div. = 4 hours  (M/dfyyyy h:mm:ss tt) Central Time Graph file (truncated): C:\Temps\12-5-12 C-MAX NCAP Frontal.spg
LN Serial# Description CH Value Maximum Average Minimum Units CH description Logger file

1 10102056 CrashPrep1 1 21.73 21.20 2097 C Temperature C:\Users\administrator\Desktop\10102056_Crash_Prep_1.spl
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10/12  GVYWR: 2105 KG ( 4641 LB)
AWR: (FR) 1095 KG ( 2414 1B) {RR): 1010 KG { 2297 LB)
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY BUMPER
AND THEFT PREVENTION STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE
| VIN: 1FADP5AUODL 50 183
TYPE Passenger Car TRAILER TOWING - SFE 0
(RRY. ~ 17x7.0

RIM: (FR): 1747, (
TIRE: (FR):  P225/50R17.93y RR):  P225/50R17 93

PRESSURE: (FR): 260" kPa," 38

~ DATE
8
WNER GUIDE

EXTPNT:
WB INTTR
W

i

F0051
v SUSA-3520472-Ak

MDO0205

Manufacturer's Label

%) s
2 (smma cApACITY  TOTAL:

gy u aﬂtS: 37
cefceﬂd

The combined weight of oecr
and cargo should nev e

b coLp TIRE PR

TIRE SIZE o

———1 60 KPA, 38F

FRONT p225/50R17 93V

260 KPA, 38 PS)

s
[ Rear | p2es/50R17 93V
e

NONE gl

VID0209

Tire Placard
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&
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=
—
o
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]
2
=
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2013 Ford C-MAX Hybrid Frontal As Delivered
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ew, As Received
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Pre-Test Front View of Test Vehicle
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NCAP 35 MPH FRONTAL
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2013 FORD C-MAX HYBRID

POST-TEST

Post-Test Front View of Test Vehicle
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Pre-Test Left View of Test Vehicle

Post-Test Left View of Test Vehicle
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Pre-Test Right View of Test Vehicle
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Post-Test Right View of Test Vehicle
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Post-Test Right Front 3-4 View
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Post-Tesi-Left Rear 34 iew
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Post-Test Windshield View
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Post-Test Engine Compartment View
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Pre-Test Fuel Filler Cap View
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Post-Test Fuel Filler Cap View
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Post-Test Front Underbody View

A-12




safercargov

PRE-TEST

MDo205
NCAP 35 M%‘;I!ONIM
2013 FORD C-MAX HYBRID

e - o

. ';-!m"""

Post-Test Mid Front Uderbody View
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Post-Test Mid Rear Underbody View
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Pre-Test Dummy Cable Routing

Post-Test Dummy Cable Routing
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Pre-Test Driver Dummy Front View

Post-Test Driver Dummy Front View
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PRE-TEST
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Post-Test Driver Dummy Window View |
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Post-Test Driver Dummy and Vehicle Interior (Door Open)
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Post-Test Driver's Seat Fore-Aft Markings
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Pre-Test View of Belt Anchorage for Driver Dummy

Post-Test View of Belt Anchorage for Driver Dummy
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Post-Test Driver Dummy Feet
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Post-Test Driver's Side Knee Bolster (without dummy)
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Post-Test Driver's Side Floorpan

A-24




Post-Test Driver Dummy Contact with Airbag
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Post-Test Driver Dummy Contact with Knee Airbag
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Pre-Test View of the Steering Wheel

Post-Test View of the Steering Wheel
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Post-Test Passenger Dummy Front View
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Post-Test Passenger Dummy Window View
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Post-Test Passenger Dummy and Vehicle Interior (Door Open)
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Post-Test Passenger's Seat Fore-Aft Markings
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Post-Test View of Belt Anchorage for Passenger Dummy

A-32



safercar.gov

E-TES?

MD0202. S NTAL
NCAP 35 MPH 7

1212051,
2013 FORD C-Nd

Pre-Test Passenger Dummy Feet

Post-Test Passenger Dummy Feet
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Post-Test Passenger's Side Knee Bolster (without dummy)
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Pre-Test Passenger's Side Floorpan

Post-Test Passenger's Side Floorpan
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Post-Test Passenger Dummy Contact with Headrest
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Ballast Installed in Vehicle
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Post-Test Stoddard Solvent Spillage Location View
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Post-Test Speed Trap Read-Out
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Vehicle at 90° on Static Rollover Device
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VEHICLE DESCRIPTION

o. 508183

108
JEY RED METALLIC TINTED
OR
AL BLACK CLOTH SEATS

MPG

Large Caes mange from 12 to 47 MPG.
The best veticks ratés 112 MPGe.

higi
BLND THG: FRONT AND SIDE 2.1
» BLND SPOT MIRRORS *CLOTH SEATING SURFACES * ELECTRONIC PWR ASST STEER « ARBAGS - AND 5 ?
+ DUAL POWER MIRRORS 34D FIOW B0/4 FOLD FLAT « FRONT WHEEL DAVE| +15T AND 2HD ROW CURTAN Slon por i
o TER et
AUTO CLIMATE CONTROL . s +BAAKES - ABU/ESSIRSC
«IN-FLOOR STORAGE - REAR « POWER LOCKS AND WINDOWS «SECURITY ANTELTHEFT ENGINE
+ LEATHER WRAPPED SHIFT KNOB . TIVE BRAXING SYS IMMOBILIZER Annual fuel CO!
« LEATHER WRAPPED STR WHEEL * REMOTE KEYLESS ENTRY 505 POST CRASH ALERT
CONTROL. « TIRE PRESSURE MONITOR SY5
* SYNG W MYFORD * TURN SIGRAL
* TRACTION CONTROL
=12 POWERPONT
+ EXTENDED HYBRID WARRANTY
INCLUDED ON THIS VERICLE 3 esaR)
EQUIPMENT GROUP 2014 9500
'BASE PRIGE 52520000
“PURLITQATE A L P A P s ooy
SENSING et
~AMBIENT INTERIOR LIGHTING TOTAL VEHICLE & GPTIONS W50
DESTMATION & DELVERY Te500
ma%% TOTAL BEFORE DISCOUNTS Z7,610.00 | | Owverall Vehicle Score To Be Rated
RUBY TINTED w00 Based on e combined ratings cf frontal, side snd rolover.
WINTER P 2500 EQUIPMENT GROUP SAVINGS - 30.00|| | Shoukd ONLY be compared (o crwee vebices of smila size and weight.
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APPENDIX B
DUMMY RESPONSE DATA TRACES



Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
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Figure No.
Figure No.
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Figure No.
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Figure No.
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TABLE OF DATA PLOTS

List of Data Plots Provided in the Test Report
Driver 9 Axis Head CG X Acceleration vs. Time
Driver 9 Axis Head CG Y Acceleration vs. Time

Driver 9 Axis Head CG Z Acceleration vs. Time

Driver 9 Axis Head CG Resultant Acceleration vs. Time

Driver Chest Displacement vs. Time

Driver Chest X Acceleration vs. Time

Driver Chest Y Acceleration vs. Time

Driver Chest Z Acceleration vs. Time

Driver Chest Resultant Acceleration vs. Time
Driver Neck Force X vs. Time

Driver Neck Force Z vs. Time

Driver Neck Moment Y vs. Time

Driver Nij (NTF) vs. Time

Driver Nij (NTE) vs. Time

Driver Nij (NCF) vs. Time

Driver Nij (NCE) vs. Time

Driver Left Femur Force vs. Time

Driver Right Femur Force vs. Time
Passenger Head X Acceleration vs. Time
Passenger Head Y Acceleration vs. Time
Passenger Head Z Acceleration vs. Time
Passenger Head Resultant Acceleration vs. Time
Passenger Chest Displacement vs. Time
Passenger Chest X Acceleration vs. Time
Passenger Chest Y Acceleration vs. Time
Passenger Chest Z Acceleration vs. Time
Passenger Chest Resultant Z Acceleration vs. Time
Passenger Neck Force X vs. Time

Passenger Neck Force Z vs. Time

Page No.

B-10
B-10



Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.
Figure No.

30.
31.
32.
33.
34.
35.
36.

Passenger Neck Moment Y vs. Time
Passenger Nij (NTF) vs. Time
Passenger Nij (NTE) vs. Time
Passenger Nij (NCF) vs. Time
Passenger Nij (NCE) vs. Time
Passenger Left Femur Force vs. Time

Passenger Right Femur Force vs. Time

Page No.
B-10
B-11
B-11
B-11
B-11
B-12
B-12

The following additional dummy and vehicle response data can be found in the R&D section of
the NHTSA website at www.nhtsa.dot.qov

Driver Head CG X Redundant
Driver Head CG Y Redundant
Driver Head CG Z Redundant
Driver 9 Axis Head X Arm Y
Driver 9 Axis Head X Arm Z
Driver 9 Axis Head Y Arm X
Driver 9 Axis Head Y Arm Z
Driver 9 Axis Head Z Arm X
Driver 9 Axis Head Z Arm Y
Driver Upper Neck Force Y
Driver Upper Neck Moment X
Driver Upper Neck Moment Z
Driver Chest X Redundant
Driver Chest Y Redundant
Driver Chest Z Redundant
Driver Pelvis X

Driver Pelvis Y

Driver Pelvis Z

Driver Left Femur Redundant

Driver Right Femur Redundant



Driver Left Upper Tibia Moment X
Driver Left Upper Tibia Moment Y
Driver Left Upper Tibia Force Z
Driver Left Lower Tibia Moment X
Driver Left Lower Tibia Moment Y
Driver Left Lower Tibia Force Z
Driver Right Upper Tibia Moment X
Driver Right Upper Tibia Moment Y
Driver Right Upper Tibia Force Z
Driver Right Lower Tibia Moment X
Driver Right Lower Tibia Moment Y
Driver Right Lower Tibia Force Z
Driver Left Foot Fore Z

Driver Left Foot Aft X

Driver Left Foot Aft Z

Driver Right Foot Fore Z

Driver Right Foot Aft X

Driver Right Foot Aft Z

Driver Lap Belt Force

Driver Shoulder Belt Force — Not Installed
Passenger Head X Redundant
Passenger Head Y Redundant
Passenger Head Z Redundant
Passenger Upper Neck Force Y
Passenger Upper Neck Moment X
Passenger Upper Neck Moment Z
Passenger Chest X Redundant
Passenger Chest Y Redundant
Passenger Chest Z Redundant
Passenger Pelvis X

Passenger Pelvis Y

Passenger Pelvis Z



Passenger Left Femur Redundant
Passenger Right Femur Redundant
Passenger Left Upper Tibia Moment X
Passenger Left Upper Tibia Moment Y
Passenger Left Upper Tibia Force Z
Passenger Left Lower Tibia Moment X
Passenger Left Lower Tibia Moment Y
Passenger Left Lower Tibia Force Z
Passenger Right Upper Tibia Moment X
Passenger Right Upper Tibia Moment Y
Passenger Right Upper Tibia Force Z
Passenger Right Lower Tibia Moment X
Passenger Right Lower Tibia Moment Y
Passenger Right Lower Tibia Force Z
Passenger Left Foot Fore Z

Passenger Left Foot Aft X

Passenger Left Foot Aft Z

Passenger Right Foot Fore Z
Passenger Right Foot Aft X

Passenger Right Foot Aft Z

Passenger Lap Belt Force

Passenger Shoulder Belt Force — Not Installed
Passenger Head X Redundant
Passenger Head Y Redundant
Passenger Head Z Redundant
Passenger Upper Neck Force Y
Passenger Upper Neck Moment X
Passenger Upper Neck Moment Z

Left Rear Seat Crossmember X

Right Rear Seat Crossmember X
Vehicle Engine Top X

Vehicle Engine Bottom X



Left Rear Seat Crossmember Z
Right Rear Seat Crossmember Z
Left Rear Seat Crossmember Xr
Right Rear Seat Crossmember Xr

Advanced Research Load Cell Barrier — 128 channels



—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

DRIVER 9 AXIS HEAD CG X (G's) vs TIME (ms)

Max: 10.2 G's
Tmax: 282.9 ms
Min: -45.4 G's
Tmin: 69.1 ms

CFC 1000
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DRIVER 9 AXIS HEAD CG Y (G's) vs TIME (ms)

Max: 2.6 G's
Tmax: 138.6 ms
Min: -8.2 G's
Tmin: 71.2 ms

CFC 1000
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER 9 AXIS HEAD CG Z (G's) vs TIME (ms)

20T

151 Max: 16.9 G's
107 Tmax: 73.0 ms
g Min: -11.7 G's
51 Tmin: 94.4 ms

10 CFC 1000

A5 frrr | | e e e e e e

} e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER 9 AXIS HEAD CG Resultant (G's) vs TIME (ms)

50
40; Max: 47.5 G's
30 T Tmax: 72.5 ms

1 Min: 0.0 G's
20

1 Tmin: 0.0 ms
10

1 CFC 1000
0 =t e
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

DRIVER CHEST DISPLACEMENT (mm) vs TIME (ms)

2.5
Max: 0.1 mm
Tmax: 5.2 ms
Min: -18.1 mm
Tmin: 67.1 ms
CFC 600
-20 H+H ‘ ‘ R A B
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20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

DRIVER CHEST X (G's) vs TIME (ms)

Max: 3.6 G's
Tmax: 171.4 ms
Min: -41.1 G's

Tmin: 71.9 ms

CFC 180

R R N ‘ ‘ ‘ i i i ‘ Pt
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

-50 -+

DRIVER CHEST Y (G's) vs TIME (ms)

Max: 4.9 G's
Tmax: 64.5 ms
Min: -3.9 G's
Tmin: 21.0 ms

CFC 180
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DRIVER CHEST Z (G's) vs TIME (ms)

20
15: Max: 16.9 G's
10: Tmax: 88.5 ms
1 Min: -3.7 G's
51 Tmin: 48.5 ms
0-
_5,, 1] | L CFC 180

e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER CHEST Resultant (G's) vs TIME (ms)

50

T Max: 42.9 G's
40+

T Tmax: 81.9 ms
30

1 Min: 0.0 G's
20+

il Tmin: 0.0 ms
10+

1 CFC 180

0 ++++ == e T e B I o I I I I e 1 I R IR RO I R

20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

B-3



—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

DRIVER NECK FX (N) vs TIME (ms)

Max: 979.1 N
Tmax: 66.0 ms
Min: -383.0 N
Tmin: 139.8 ms
CFC 1000
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DRIVER NECK FZ (N) vs TIME (ms)

Max: 1726.4 N
Tmax: 73.5 ms
Min: -82.7 N
Tmin: 15.6 ms

CFC 1000
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DRIVER NECK MY (Nm) vs TIME (ms)

75
1 Max: 63.5 Nm
Tmax: 64.2 ms
Min: -62.9 Nm
Tmin: 91.7 ms
CFC 600
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

Drv. nij (NTF) () vs TIME (ms)

0.3 Max: 0.34
0.25*: Tmax: 65.3 ms

027 Min: 0.00
015+ in: 0.

01T Tmin: 0.0 ms
0.05*: CFC 600
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Drv. nij (NTE) () vs TIME (ms)

05
04l Max: 0.49
0.3 1 Tmax: 91.4 ms
ol Min: 0.00
0.2+
1 Tmin: 0.0 ms
01+
| M CFC 600
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Drv. nij (NCF) () vs TIME (ms)

0.125
041 Max: 0.12

0.075 T Tmax: 145.8 ms
’ 1 Min: 0.00
0.05+

il Tmin: 0.0 ms
0.025+

1 CFC 600
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Drv. nij (NCE) () vs TIME (ms)

0.0125
T Max; 0.01
0.01—+
T Tmax: 16.0 ms

0.0075—
1 Min: 0.00

0.005-
il Tmin: 0.0 ms

CFC 600
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

DRIVER LEFT FEMUR (N) vs TIME (ms)

Max: 269.9 N
Tmax: 21.7 ms
Min: -1461.5 N
Tmin: 56.3 ms
CFC 600
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DRIVER RIGHT FEMUR (N) vs TIME (ms)

Max: 404.2 N
Tmax: 21.3 ms
Min: -1405.9 N
Tmin: 57.0 ms
CFC 600
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——————— II l‘l .l NCAP 35mph Frontal Test Date: 12/05/2012
- oJ 8 5013 Ford c-mAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

PASSENGER HEAD X (G's) vs TIME (ms)

Max: 18.1 G's
Tmax: 244.2 ms
Min: -57.7 G's
Tmin: 67.9 ms
CFC 1000
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PASSENGER HEAD Y (G's) vs TIME (ms)

12.5 T
10+ Max: 11 O G'S
7.5*: Tmax: 73.5 ms
577
2577 Min: -2.7 G's
0-1 ‘ Tmin: 247.7 ms
'2-5f CFC 1000
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PASSENGER HEAD Z (G's) vs TIME (ms)

15

10 Max: 13.4 G's
S Tmax: 50.1 ms
2 Min: -16.6 G's

10 Tmin: 88.7 ms

5 CFC 1000
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PASSENGER HEAD Resultant (G's) vs TIME (ms)

60

50 Max: 58.2 G's
40-- Tmax: 67.9 ms
30 Min: 0.0 G's

20 Tmin: 1.1 ms
107 CFC 1000
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

PASSENGER CHEST DISPLACEMENT (mm) vs TIME (ms)

2.5
1 Max: 0.4 mm
Tmax: 15.6 ms
Min: -10.0 mm
Tmin: 60.2 ms
CFC 600
-10 - LA B A A o e
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——————— II l‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
=——H0RgYN 1304 Ccuax Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

PASSENGER CHEST X (G's) vs TIME (ms)

Max: 4.6 G's
Tmax: 162.7 ms
Min: -48.0 G's
Tmin: 67.6 ms
CFC 180
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PASSENGER CHEST Y (G's) vs TIME (ms)

5
1 Max: 3.5 G's
Tmax: 21.6 ms
Min: -9.3 G's
Tmin: 67.1 ms
1 CFC 180
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PASSENGER CHEST Z (G's) vs TIME (ms)

12.5
10: Max: 11.0 G's
7.5: Tmax: 82.6 ms
5- Min: -2.1 G's
257 Tmin: 67.0 ms

0 CFC 180
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PASSENGER CHEST Resultant (G's) vs TIME (ms)

50

1 Max: 48.9 G's
40

1 Tmax: 67.6 ms
30

1 Min: 0.0 G's
20

1 Tmin: 0.0 ms
10+

1 CFC 180
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

PASSENGER NECK FX (N) vs TIME (ms)

Max: 598.7 N
Tmax: 77.2 ms
Min: -314.4 N
Tmin: 158.9 ms
CFC 1000

_400”1111}11“ ‘ ‘ R A B

PASSENGER NECK FZ (N) vs TIME (ms)

R R e e R RN ‘ ‘ ‘ i i i ‘ Pt
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Max: 808.9 N
Tmax: 56.3 ms
Min: -313.9 N
Tmin: 89.6 ms
CFC 1000
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PASSENGER NECK MY (Nm) vs TIME (ms)
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Max: 24.9 Nm
Tmax: 152.5 ms
Min: -32.6 Nm
Tmin: 96.3 ms
CFC 600
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—_— Ill‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
—————— ° | 2013 Ford C-MAX Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

Pass. nij (NTF) () vs TIME (ms)

0.37
0.25+ Max: 0.28
0.2+ Tmax: 55.7 ms
0.15*} Min: 0.00
0.1 T Tmin: 0.0 ms
0.05 CFC 600
e ‘ R B B B EEEmaman
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20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Pass. nij (NTE) () vs TIME (ms)

0.35
0.3+ Max: 0.31
0257 Tmax: 103.8 ms
2T Min: 0.00
015i* In: U.
0.1 Tmin: 0.0 ms
0.05 CFC 600
0 et - e e e
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Pass. nij (NCF) () vs TIME (ms)
027 ~
0.175+ Max: 0.20
015
0.125+ Tmax: 153.3 ms
0.1+ Min: 0.00
0.075— .
0.05+ Tmin: 0.0 ms
0.025 CFC 600
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Pass. nij (NCE) () vs TIME (ms)

0.6

05:, Max: 0.53
0.4; Tmax: 96.2 ms
0.3 Min: 0.00
0.2*: Tmin: 0.0 ms
0.1 CFC 600
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——————— II l‘l .I NCAP 35mph Frontal Test Date: 12/05/2012
=——H0RgYN 1304 Ccuax Hybrid - MD0205 Speed: 35.0 mph (56.4 km/h)

PASSENGER LEFT FEMUR (N) vs TIME (ms)

Max: 671.9 N
Tmax: 39.2 ms
Min: -2291.1 N
Tmin: 55.2 ms
CFC 600
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PASSENGER RIGHT FEMUR (N) vs TIME (ms)

Max: 749.4 N
Tmax: 44.0 ms
Min: -1200.2 N
Tmin: 58.8 ms
CFC 600
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APPENDIX C
DUMMY CALIBRATION AND PERFORMANCE VERIFICATION DATA
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MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test ID: _ D124491
Tested Parameter Units Specification Result | Pass/Fail
Laboratory Temperature deg C 18.910 25.6 21.9 Pass
Laboratory Relative Humidity % 10to 70 22.0 Pass
Peak Resultant Acceleration G's 225 to 275 247 Pass
Peak Lateral Acceleration G's <=+/-15.0 5.1 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass
A ﬁ,{
1A 7y 11/29/2012
L?ﬁ’or tory Technician Test Date

,SMM ) ‘7,()4/MQ%WWL

Approved By
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————————— @) TEST DESC: HEAD DROP

TEST DATE: 11/29/2012
TEST #: D124491

HEAD RESULTANT ACCELERATION (G's) vs TIME (ms)

250
Max: 246.6 G's
Tmax: 1.9 ms
2001
Min: 0.0 G's
Tmin: -3.4 ms
150 CFC 1000
100
501
0 —————— St —
-20 0 20 40 60 80 100
HEAD X (G's) vs TIME (ms)
Max: 3.0 G's
0- Tmax: 12.9 ms
me— Min: -201.4 G's
-50 Tmin: 1.9 ms
CFC 1000
-100
-150
-200
250 ——F—"—F—+—+—+—+—F—+—+—+—+—F—+—+—+—+— —
-20 0 20 40 60 80 100
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————————— @) TEST DESC: HEAD DROP

TEST DATE: 11/29/2012
TEST #: D124491

HEAD Y (G's) vs TIME (ms)
6

Max: 5.1 G's
ST Tmax: 1.8 ms
Min: -1.0 G's
4,,
Tmin: 4.4 ms
3+ CFC 1000
2,7
1,7
0,
-1+ttt —— :
-20 0 20 40 60 80 100
HEAD Z (G's) vs TIME (ms)
150
Max: 142.1 G's
125 Tmax: 1.9 ms
Min: -1.9 G's
1007 Tmin: 13.3 ms
751 CFC 1000
50
25
0,
25—t —— :
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION

NECK FLEXION TEST

HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test L.D: D124492
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6 to 22.2 21.6 Pass
Laboratory Relative Humidity % 10to 70 19 Pass
Pendulum Velocity m/s 6.89t07.13 7.06 Pass
10 ms G's 22.50 to 27.50 25.00 Pass
Pendulum Deceleration 20 ms G's 17.60 to 22.60 18.70 Pass
30 ms G's 12.50 to 18.50 16.23 Pass
Peak Pendulum Deceleration After 30 ms G's <=29.0 16.1 Pass
Deceleration Decay Time to Cross 5 G's ms 34.0t042.0 34.3 Pass
Maximum "D" Plane Maximum Deg 64.0 to 78.0 65.9 Pass
Rotation Time ms 57.0 to 64.0 57.1 Pass
"D" Plane Rotation Decay Time To Zero ms 113.0 to 128.0 113.0 Pass
Crossing ' ) '
Moment About Occipital Maximum Nm 88.110 108.5 99.1 Pass
Condyle Time ms 47.0 to 58.0 47.4 Pass
Positiye Moment Decay Time To Zero ms 97.0to 107.0 103.0 Pass
Crossing
Overall Test Results Pass
A ﬁ,{
A7 ; 11/26/2012
Lgforatory Technician Test Date

bmfuﬁ) ‘7,(),(/)4%-@%%%

Approved By
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Elll‘l. TEST DESC: NECK FLEXION TEST DATE: 11/26/2012
- (] ‘ VELOCITY: 23.15 ft/s, 7.06 m/s TEST #: D124492

PENDULUM DECELERATION (G's) vs TIME (ms)

30

Max: 26.3 G's
Tmax: 8.2 ms
Min: -4.4 G's
Tmin: 39.6 ms
CFC 60

NECK ROTATION (DEG) vs TIME (ms)

Max: 65.9 DEG
Tmax: 57.1 ms
Min: -47.5 DEG
Tmin: 170.9 ms
CFC 60

C-7



VELOCITY: 23.15 ft/s, 7.06 m/s

————————— @) TEST DESC: NECK FLEXION

TEST DATE: 11/26/2012
TEST #: D124492

OCCIPITAL MOMENT (Nm) vs TIME (ms)

100
Max: 99.1 Nm
75- Tmax: 47.4 ms
Min: -26.2 Nm
50 Tmin: 19.2 ms
CFC 600
25
0,
-25
-50 ++H | ——— e
-20 0 20 40 60 80 100 120 140 160 180 200
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MGA RESEARCH CORPORATION
NECK EXTENSION TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test L.D: D124493
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6 t0 22.2 21.6 Pass
Laboratory Relative Humidity % 10to 70 19 Pass
Pendulum Velocity m/s 5.95106.19 6.12 Pass
10 ms G's 17.20 to 21.20 19.43 Pass
Pendulum Deceleration 20 ms G's 14.00 to 19.00 16.23 Pass
30 ms G's 11.00 to 16.00 11.05 Pass
Peak Pendulum Deceleration After 30 ms G's <=22.0 11.9 Pass
Deceleration Decay Time to Cross 5 G's ms 38.0 10 46.0 38.9 Pass
Maximum "D" Plane Maximum Degrees 81.0to 106.0 91.9 Pass
Rotation Time ms 72.0 to 82.0 74.9 Pass
"D" Plane Rotation Decay Time To Zero
. ms 147.0t0 174.0 153.1 Pass
Crossing
Condyle Time ms 65.0 to 79.0 70.2 Pass
Negat!ve Moment Decay Time To Zero ms 120.0 to 148.0 1385 Pass
Crossing
Overall Test Results Pass

40 H

Laboratory Technician.

bmfuﬁ) ‘7,(),(/)4%-@%%%

Approved By

11/26/2012

Test Date
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Elll‘l. TEST DESC: NECK EXTENSION TEST DATE: 11/26/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124493

PENDULUM DECELERATION (G's) vs TIME (ms)

25

Max: 20.6 G's
Tmax: 8.4 ms
Min: -3.6 G's
Tmin: 46.8 ms
CFC 60

NECK ROTATION (DEG) vs TIME (ms)

100
Max: 91.9 DEG

Tmax: 74.9 ms
Min: -30.2 DEG
Tmin: 193.4 ms
CFC 60
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Elll‘l. TEST DESC: NECK EXTENSION TEST DATE: 11/26/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124493

OCCIPITAL MOMENT (Nm) vs TIME (ms)

40

Max: 33.1 Nm
Tmax: 186.0 ms
Min: -59.6 Nm
Tmin: 70.2 ms
CFC 600




MGA RESEARCH CORPORATION

THORAX IMPACT

HYBRID Il 50TH PERCENTILE MALE

ATD Serial No:

351

Test I.D: D124494

1,4

Lgb 6ry ¢hnician

@m% i/ ‘7,()4/MQ%WWL

Approve
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Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6t0 22.2 21.5 Pass
Laboratory Relative Humidity % 10to 70 16 Pass
Probe Velocity m/s 6.58 t0 6.82 6.77 Pass
Peak Probe Force N 5159 to 5893 5,274 Pass
Peak Sternum Displacement cm 6.35t07.26 6.49 Pass
Internal Hysteresis % 69 to 85 70 Pass
Overall Test Results Pass

11/27/2012

Test Date




————— Ill‘l @) TEST DESC: THORAX IMPACT TEST DATE: 11/27/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D124494

FORCE (N) vs CHEST DISPLACEMENT (cm)

6000
Max: 5274.2 N
5000 Tmax: 6.1 cm
Min: -12.4 N
4000+
Tmin: 0.0 cm
3000 + CFC 180
2000
1000
0,,
-1000 1 1 1 —— 1 1 1
-1 0 1 2 3 4 5 6 7
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ATD Serial No: 351

MGA RESEARCH CORPORATION

RIGHT KNEE IMPACT TEST
HYBRID Il 50TH PERCENTILE MALE

Test I.D: D124495

. | ’ /
Approveé éy
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Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.910 25.6 21.5 Pass
Laboratory Relative Humidity % 10to 70 20 Pass
Probe Velocity m/s 2.07t02.13 2.10 Pass
Peak Probe Force N 4715 to 5782 4,859 Pass
Overall Test Results Pass

11/26/2012

Test Date




glll‘l. TEST DESC: RIGHT KNEE
0 ‘ VELOCITY: 6.89 ft/s, 2.10 m/s

TEST DATE: 11/26/2012
TEST #: D124495

FORCE (N) vs TIME (ms)

5000
Max: 4859.4 N

4000+ Tmax: 2.4 ms
Min: -40.9 N

3000 Tmin: 14.0 ms
CFC 600

2000 1

1000 +

0
-1000 : | — —
-20 0 20 40 60 80 100
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ATD Serial No: 351

MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID Il 50TH PERCENTILE MALE

Test I.D: D124496

. | ’ /
Approveé éy
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Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.910 25.6 21.5 Pass
Laboratory Relative Humidity % 10to 70 20 Pass
Probe Velocity m/s 2.07t02.13 2.11 Pass
Peak Probe Force N 4715 to 5782 5,103 Pass
Overall Test Results Pass

11/26/2012

Test Date




VELOCITY: 6.92 ft/s, 2.11 m/s

————————— @) TEST DESC: LEFT KNEE

TEST DATE: 11/26/2012
TEST #: D124496

FORCE (N) vs TIME (ms)

6000
Max: 5102.8 N
5000 Tmax: 2.3 ms
Min: -52.8 N
4000
Tmin: 14.0 ms
3000 CFC 600
2000
1000
0,
-1000 +— i — } ——
-20 0 20 40 60 80 100




MGA RESEARCH CORPORATION
HIP-FEMUR FLEXION TEST
HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test L.D: D124490
Tested Parameter Units Specification Result Pass/Fail
Right Left
Laboratory Temperature deg C 18.9t0 25.6 21.5 21.5 Pass
Laboratory Relative Humidity % 10to 70 25 25 Pass
Rotation Rate deg/s 5.0t0 10.0 6.3 6.3 Pass
30 Degrees Nm 94.9 Nm Max 63.6 63.9 Pass
40.0 to 50.0 Degree
150 ft-Ibf / 203.4 Nm Deg Max Rotation 48.0 46.5 Pass
Overall Test Results Pass
A ’E
A a ~ 11/26/2012
Lﬁb ory Test Date
Oaurd, 1 delaron
Approved By
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I“‘l §]) TEST DESC: RIGHT HIP FEMUR FLEXION TEST DATE: 11/26/2012
o) TEST # D124499

MOMENT (Nm) vs FEMUR ROTATION (DEG)

250
Max: 203.6 Nm
Tmax: 48.0 DEG
200
Min: 0.0 Nm
Tmin: 0.0 DEG
150 10 Hz

100

50
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I“‘l §]) 7EST DESC: LEFT HIP FEMUR FLEXION TEST DATE: 11/26/2012
o) TEST # D124490

MOMENT (Nm) vs FEMUR ROTATION (DEG)

250
Max: 203.5 Nm
Tmax: 46.5 DEG
200
Min: 0.0 Nm
Tmin: 0.0 DEG
150 10 Hz

100

50

C-20



MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test ID: D124641
Tested Parameter Units Specification Result | Pass/Fail
Laboratory Temperature deg C 18.910 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Peak Resultant Acceleration G's 225 to 275 258 Pass
Peak Lateral Acceleration G's <=+/-15.0 1.8 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass
A ﬁ’i
’7 Al ( 12/06/2012
Lgbo tory Technician Test Date

. | ’ /
Approved éy
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————————— @) TEST DESC: HEAD DROP

TEST DATE: 12/06/2012
TEST #: D124641

HEAD RESULTANT ACCELERATION (G's) vs TIME (ms)

300
Max: 258.5 G's
250+ Tmax: 1.8 ms
Min: 0.0 G's
200 Tmin: -13.9 ms
CFC 1000
150 1
1001
5077 L
0 ————— e —{— —— —
-20 0 20 40 60 80 100
HEAD X (G's) vs TIME (ms)
Max: 2.9 G's
0 Tmax: 12.5 ms
Min: -221.7 G's
50+ Tmin: 1.8 ms
CFC 1000
-100
-150
-200
250 ——+—F—F—F—F+—+—+—+—F—+—+—+—+— —— —
-20 0 20 40 60 80 100
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————————— @) TEST DESC: HEAD DROP

TEST DATE: 12/06/2012
TEST #: D124641

HEAD Y (G's) vs TIME (ms)
2

Max: 1.8 G's
15+ Tmax: 2.3 ms
Min: -0.8 G's
11 Tmin: 8.1 ms
CFC 1000
0.5
OW’\V\/\WM
-0.5
A+t —
-20 0 20 40 60 80 100
HEAD Z (G's) vs TIME (ms)
150
Max: 134.2 G's
125+ Tmax: 1.9 ms
Min: -1.5 G's
100 _
Tmin: 12.9 ms
751 CFC 1000
50
2577 k/\/\/—/—‘/\,
0
25—t —
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION

NECK FLEXION TEST

HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test L.D: D124642
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6 to 22.2 20.9 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Pendulum Velocity m/s 6.89t07.13 7.06 Pass
10 ms G's 22.50 to 27.50 23.24 Pass
Pendulum Deceleration 20 ms G's 17.60 to 22.60 17.79 Pass
30 ms G's 12.50 to 18.50 14.31 Pass
Peak Pendulum Deceleration After 30 ms G's <=29.0 14.7 Pass
Deceleration Decay Time to Cross 5 G's ms 34.0t042.0 36.4 Pass
Maximum "D" Plane Maximum Deg 64.0 to 78.0 65.1 Pass
Rotation Time ms 57.0 to 64.0 57.3 Pass
"D" Plane Rotation Decay Time To Zero ms 113.0 to 128.0 114.2 Pass
Crossing ' ) '
Moment About Occipital Maximum Nm 88.110 108.5 95.6 Pass
Condyle Time ms 47.0 to 58.0 49.5 Pass
Positiye Moment Decay Time To Zero ms 97.0to 107.0 975 Pass
Crossing
Overall Test Results Pass
A ﬁ,{
1, A / 12/06/2012
Lgfioratory Technician Test Date

bmfuﬁ) ‘7,(),(/)4%-@%%%

Approved By
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Elll‘l. TEST DESC: NECK FLEXION TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 23.15 ft/s, 7.06 m/s TEST #: D124642

PENDULUM DECELERATION (G's) vs TIME (ms)

30

Max: 25.6 G's
Tmax: 7.9 ms
Min: -2.4 G's
Tmin: 269.9 ms
CFC 60

NECK ROTATION (DEG) vs TIME (ms)

Max: 65.1 DEG
Tmax: 57.3 ms
Min: -47.2 DEG
Tmin: 170.7 ms
CFC 60

C-25



VELOCITY: 23.15 ft/s, 7.06 m/s

————————— @) TEST DESC: NECK FLEXION

TEST DATE: 12/06/2012
TEST #: D124642

OCCIPITAL MOMENT (Nm) vs TIME (ms)

100
Max: 95.6 Nm
75- Tmax: 49.5 ms
Min: -26.3 Nm
50 Tmin: 14.4 ms
CFC 600
25
0,
-25
-50 ++H | ——— e
-20 0 20 40 60 80 100 120 140 160 180 200
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MGA RESEARCH CORPORATION
NECK EXTENSION TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test L.D: D124643
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6 t0 22.2 211 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Pendulum Velocity m/s 5.95106.19 6.12 Pass
10 ms G's 17.20 to 21.20 19.47 Pass
Pendulum Deceleration 20 ms G's 14.00 to 19.00 18.40 Pass
30 ms G's 11.00 to 16.00 12.51 Pass
Peak Pendulum Deceleration After 30 ms G's <=22.0 12.4 Pass
Deceleration Decay Time to Cross 5 G's ms 38.0 10 46.0 38.4 Pass
Maximum "D" Plane Maximum Degrees 81.0to 106.0 93.6 Pass
Rotation Time ms 72.0 to 82.0 76.0 Pass
"D" Plane Rotation Decay Time To Zero
. ms 147.0t0 174.0 153.8 Pass
Crossing
Condyle Time ms 65.0 to 79.0 70.0 Pass
Negat!ve Moment Decay Time To Zero ms 120.0 to 148.0 139.7 Pass
Crossing
Overall Test Results Pass

A, H

Lﬁﬁoratory Technician.

bmfuﬁ) ‘7,(),(/)4%-@%%%

Approved By

12/06/2012

Test Date
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EII"I. TEST DESC: NECK EXTENSION TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124643

PENDULUM DECELERATION (G's) vs TIME (ms)

25

Max: 21.5G's
Tmax: 3.0 ms
Min: -2.7 G's
Tmin: 47.0 ms
CFC 60

NECK ROTATION (DEG) vs TIME (ms)

100
Max: 93.6 DEG

Tmax: 76.0 ms
Min: -30.8 DEG
Tmin: 192.4 ms
CFC 60

C-28



‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124643

Elll‘l. TEST DESC: NECK EXTENSION TEST DATE: 12/06/2012
)

OCCIPITAL MOMENT (Nm) vs TIME (ms)

Max: 34.4 Nm
Tmax: 185.1 ms
Min: -63.3 Nm
Tmin: 70.0 ms
CFC 600

C-29




MGA RESEARCH CORPORATION

THORAX IMPACT

HYBRID Il 50TH PERCENTILE MALE

ATD Serial No:

351

Test I.D: D124644

1, A7
L;b ry

Approve

@m% 3/ ‘7,()4/MQ%WWL
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Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6t0 22.2 20.9 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Probe Velocity m/s 6.58 t0 6.82 6.68 Pass
Peak Probe Force N 5159 to 5893 5,206 Pass
Peak Sternum Displacement cm 6.35t07.26 6.49 Pass
Internal Hysteresis % 69 to 85 70 Pass
Overall Test Results Pass

12/06/2012

Test Date




————— Ill‘l @) TEST DESC: THORAX IMPACT TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 21.93 fi/s, 6.68 m/s TEST #: D124644

FORCE (N) vs CHEST DISPLACEMENT (cm)

6000
Max: 5206.2 N
5000 Tmax: 5.6 cm
Min: -76.7 N
4000+
Tmin: -0.0 cm
3000 + CFC 180
2000
1000
0,,
-1000 1 1 1 —— 1 1 1
-1 0 1 2 3 4 5 6 7
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MGA RESEARCH CORPORATION
RIGHT KNEE IMPACT TEST

HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351

Test I.D: D124645

A7
Lgb ry
Approved By

C-32

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.910 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Probe Velocity m/s 2.07t02.13 2.12 Pass
Peak Probe Force N 4715 to 5782 5,452 Pass
Overall Test Results Pass

12/06/2012

Test Date




EII"I. TEST DESC: RIGHT KNEE TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 6.97 ft/s, 2.12 m/s TEST #: D124645

FORCE (N) vs TIME (ms)

6000
Max: 5451.8 N
5000 Tmax: 2.4 ms
Min: -9.6 N
4000
Tmin: -0.4 ms
3000 CFC 600
2000
1000
0 -
-1000 —tt
-20 0 20 40 60 80 100

C-33



ATD Serial No:

MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID Il 50TH PERCENTILE MALE

351

Test I.D: D124646

Approved By

C-34

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.910 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Probe Velocity m/s 2.07t02.13 2.12 Pass
Peak Probe Force N 4715 to 5782 5,080 Pass
Overall Test Results Pass

12/06/2012

Test Date




EII"I. TEST DESC: LEFT KNEE
0 ‘ VELOCITY: 6.97 ft/s, 2.12 m/s

TEST DATE: 12/06/2012
TEST #: D124646

FORCE (N) vs TIME (ms)

6000
Max: 5080.0 N
5000 Tmax: 2.5 ms
Min: -16.7 N
4000 +
Tmin: 11.8 ms
3000+ CFC 600
2000
1000
0
-1000 : ‘ —_— ——t—t—f—+—+—+—
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
HIP-FEMUR FLEXION TEST
HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D124640
Tested Parameter Units Specification Result Pass/Fail
Right Left
Laboratory Temperature deg C 18.9t0 25.6 20.9 20.9 Pass
Laboratory Relative Humidity % 10to 70 27 27 Pass
Rotation Rate deg/s 5.0t0 10.0 6.3 6.3 Pass
30 Degrees Nm 94.9 Nm Max 63.2 63.8 Pass
40.0 to 50.0 Degree
150 ft-Ibf / 203.4 Nm Deg Max Rotation 48.4 46.4 Pass
Overall Test Results Pass
A ’E
A a 12/06/2012
Lgb ory Test Date

o /] ’ /
Approvea %y
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I“‘l §]) TEST DESC: RIGHT HIP FEMUR FLEXION TEST DATE: 12/06/2012
o) TEST # D124649

MOMENT (Nm) vs FEMUR ROTATION (DEG)

250
Max: 203.6 Nm
Tmax: 48.4 DEG
200
Min: 0.0 Nm
Tmin: 0.0 DEG
150 10 Hz

100

50

C-37



I“‘l §]) 7EST DESC: LEFT HIP FEMUR FLEXION TEST DATE: 12/06/2012
o) TEST # D124640

MOMENT (Nm) vs FEMUR ROTATION (DEG)

250
Max: 203.6 Nm
Tmax: 46.4 DEG
200
Min: 0.0 Nm
Tmin: 0.0 DEG
150 10 Hz

100

50

C-38
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MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test ID: D124441
Tested Parameter Units Specification Result | Pass/Fail
Laboratory Temperature deg C 18.910 25.6 22.0 Pass
Laboratory Relative Humidity % 10to 70 32 Pass
Peak Resultant Acceleration G's 250 to 300 260 Pass
Peak Lateral Acceleration G's <=+/-15.0 -3.7 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass

11/16/2012
Test Date

,SMM ) ‘7,()4/MQ%WWL

Approved By
C-41



————————— @) TEST DESC: HEAD DROP

TEST DATE: 11/16/2012
TEST #: D124441

HEAD RESULTANT ACCELERATION (G's) vs TIME (ms)

300
Max: 260.0 G's
250+ Tmax: 1.9 ms
Min: 0.0 G's
2001 Tmin: -3.0 ms
CFC 1000
150
100
50 k
0 +——F——+—f—+t—t—F————F —+ —f
-20 0 20 40 60 80 100
HEAD X (G's) vs TIME (ms)
Max: 1.4 G's
0 Tmax: 9.0 ms
1 fﬁ Min: -210.2 G's
50+ Tmin: 1.9 ms
CFC 1000
-100
-150
-200
-250 +——F—+—"—F—+—+—+—+— —— —— —
-20 0 20 40 60 80 100
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———— I“‘l ol TEST DESC: HEAD DROP TEST DATE: 11/16/2012
——— ° ¢ TEST #: D124441

) HEAD Y (G's) vs TIME (ms)

Max: 1.4 G's
14 Tmax: 4.5 ms
1 Min: -3.7 G's
0- W Tmin: 1.9 ms
T CFC 1000
-1+
2+
3+
-4 —tt
-20 0 20 40 60 80 100
HEAD Z (G's) vs TIME (ms)
175
Max: 152.9 G's
150 Tmax: 1.9 ms
125+ Min: -0.8 G's
Tmin: 45.8 ms
1007 CFC 1000
7571
501
25
0
-25 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
NECK FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test I.D: D124442
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6 to 22.2 21.5 Pass
Laboratory Relative Humidity % 10to 70 32 Pass
Pendulum Speed m/s 6.89t07.13 7.06 Pass

10 ms m/s 211025 24 Pass

Pendulum Velocity 20 ms m/s 40t05.0 4.4 Pass
30 ms m/s 5.81t07.0 6.2 Pass

D Plane Rotation Max deg 77 to N1 81 Pass
Occipital Condyle Moment within Rotation Corridor Nm 69 to 83 69.2 Pass
Positive Moment Time Curve Decay to 10 Nm ms 80 to 100 85 Pass
Overall Results Pass

11/16/2012

Laboratory Technician Test Date

Approved By C-44



Elll‘l. TEST DESC: NECK FLEXION TEST DATE: 11/16/2012
- (] ‘ VELOCITY: 23.15 ft/s, 7.06 m/s TEST #: D124442

PENDULUM VELOCITY (m/s) vs TIME (ms)

10
Max: 8.1 m/s

Tmax: 256.4 ms
Min: -0.0 m/s
Tmin: -1.0 ms

CFC 180

NECK ROTATION (DEG) vs TIME (ms)

100
Max: 81.4 DEG

Tmax: 60.1 ms
Min: -47.5 DEG
Tmin: 187.3 ms
CFC 60
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Elll‘l. TEST DESC: NECK FLEXION TEST DATE: 11/16/2012
- (] ‘ VELOCITY: 23.15 ft/s, 7.06 m/s TEST #: D124442

OCCIPITAL MOMENT (Nm) vs TIME (ms)

80

Max: 72.6 Nm
Tmax: 48.0 ms
Min: -22.0 Nm
Tmin: 12.1 ms

CFC 600

-20 0 20 40 60 80 100 120 140 160 180 200
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MGA RESEARCH CORPORATION
NECK EXTENSION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test I.D: D124443
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6t0 22.2 21.5 Pass
Laboratory Relative Humidity % 10to 70 32 Pass
Pendulum Speed m/s 5.95t06.19 6.12 Pass

10 ms m/s 1.5t01.9 1.7 Pass

Pendulum Velocity 20 ms m/s 3.1t03.9 3.5 Pass
30 ms m/s 46t05.6 5.2 Pass

D Plane Rotation Max deg 99to 114 107 Pass
Occipital Condyle Moment within Rotation Corridor Nm -65 to -53 -59.4 Pass
Negative Moment Time Curve Decay to -10 Nm ms 94 to 114 101 Pass
Overall Results Pass

1,

11/16/2012

Laboratory Technician Test Date

Approved By 7



Elll‘l. TEST DESC: NECK EXTENSION TEST DATE: 11/16/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124443

PENDULUM VELOCITY (m/s) vs TIME (ms)

Max: 7.3 m/s
Tmax: 258.7 ms
Min: -0.0 m/s
Tmin: 0.5 ms

CFC 180

NECK ROTATION (DEG) vs TIME (ms)

125
Max: 107.0 DEG

100 Tmax: 77.2 ms
Min: -35.6 DEG
75 _
Tmin: 205.3 ms
CFC 60

50

25+
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Elll‘l. TEST DESC: NECK EXTENSION TEST DATE: 11/16/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124443

OCCIPITAL MOMENT (Nm) vs TIME (ms)

40

Max: 21.9 Nm
Tmax: 194.1 ms
Min: -59.4 Nm
Tmin: 70.3 ms
CFC 600
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MGA RESEARCH CORPORATION
THORAX IMPACT
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138

Test I.D: D124444

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6 to 22.2 22.0 Pass
Relative Humidity % 10to 70 30 Pass
Probe Speed m/s 6.59 10 6.83 6.68 Pass
Peak Deflection mm 50 to 58 56 Pass
Peak Resistive Force w/in Deflection Corridor N 3900 to 4400 4122 Pass
Internal Hysteresis % 69 to 85 69 Pass
Peak Force 18 mm - 50 mm N <= 4600 4003 Pass
Overall Test Results Pass

40 H

Laboratory Technician.

o /] ’ /
Approved éy

C-50

11/16/2012

Test Date




‘ VELOCITY: 21.93 fi/s, 6.68 m/s

—————— @) TEST DESC: THORAX IMPACT

TEST DATE: 11/16/2012
TEST #: D124444

FORCE (N) vs CHEST DISPLACEMENT (mm)

5000
Max: 4122.3 N

4000 Tmax: 52.9 mm
Min: -8.7 N

3000 Tmin: 0.3 mm
CFC 180

2000

1000

0,
-1000 —_— —
0 10 20 30 40 50 60
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MGA RESEARCH CORPORATION

RIGHT KNEE IMPACT TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138

Test I.D: D124445

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9 to 25.6 22.0 Pass
Laboratory Relative Humidity % 10to 70 35 Pass
Probe Speed m/s 2.07t02.13 212 Pass
Maximum Force N 3450 to 4060 3533 Pass
Overall Test Results Pass

A, H

Lﬁﬁoratory Technician'

. | ’ /
Approved éy
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11/16/2012

Test Date




Elll‘l. TEST DESC: RIGHT KNEE TEST DATE: 11/16/2012
- (] ‘ VELOCITY: 6.97 ft/s, 2.12 m/s TEST #: D124445

FORCE (N) vs TIME (ms)

4000
T Max: 35632.5 N
3500
1 Tmax: 2.2 ms
30007 Min: -57.2 N
2500 Tmin: 7.5 ms
2000 CFC 600
1500
1000
500
0,
-500 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138

Test I.D: D124446

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9 t0 25.6 22.0 Pass
Laboratory Relative Humidity % 10to 70 35 Pass
Probe Speed m/s 2.07t0o 2.13 212 Pass
Maximum Force N 3450 to 4060 3545 Pass
Overall Test Results Pass

’7 - /.//i

Lgﬁoratory Technician

,SMM ) ‘7,()4/MQ%WWL

Approved By
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11/16/2012

Test Date




E"l‘l. TEST DESC: LEFT KNEE TEST DATE: 11/16/2012
= ) ¢ VELOCITY: 6.97 ft/s, 2.12 m/s TEST #: D124446

FORCE (N) vs TIME (ms)

4000
T Max: 3544.8 N
3500
1 Tmax: 2.3 ms
30007 Min: -56.7 N
2500 Tmin: 7.9 ms
2000 CFC 600
1500
1000
500
0 -
-500 —tt
-20 0 20 40 60 80 100

C-55



MGA RESEARCH CORPORATION

TORSO FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test L.D: D124447
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9 10 25.6 21.8 Pass
Laboratory Relative Humidity % 10to 70 32 Pass
Initial Angle deg 0to 20 18 Pass
Return Angle deg +/-8 2 Pass
Force at 45 deg N 320 to 390 378 Pass
Upper Torso Deflection Rate deg/s 0.5t01.5 0.9 Pass
Overall Result Pass
A ﬁ,{
4 Sl 11/16/2012
L#oratory Technician Test Date

o /) ’ /
Approved é’y
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MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test ID: D124651
Tested Parameter Units Specification Result | Pass/Fail
Laboratory Temperature deg C 18.910 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Peak Resultant Acceleration G's 250 to 300 254 Pass
Peak Lateral Acceleration G's <=+/-15.0 7.2 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass

A, H

Al /| 12/06/2012
Lﬁbo atory Technician Test Date

Dawid, Winhellaren

Approved By
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————————— @) TEST DESC: HEAD DROP

TEST DATE: 12/06/2012
TEST #: D124651

HEAD RESULTANT ACCELERATION (G's) vs TIME (ms)

300
Max: 253.6 G's
250+ Tmax: 1.8 ms
Min: 0.0 G's
2001 Tmin: -4.0 ms
CFC 1000
150
100
5077 K&
0P e e :
-20 0 20 40 60 100
HEAD X (G's) vs TIME (ms)
Max: 1.6 G's
0- Tmax: 9.1 ms
Min: -211.2 G's
50+ Tmin: 1.8 ms
CFC 1000
-100
-150
-200
250 ——F—"F—F—"+—+—+—+—F—+—+—+—+—F—+—+—+—+— :
-20 0 20 40 60 100
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————————— @) TEST DESC: HEAD DROP

TEST DATE: 12/06/2012
TEST #: D124651

HEAD Y (G's) vs TIME (ms)
8

Max: 7.2 G's
Tmax: 1.9 ms
6,,
Min: -0.9 G's
Tmin: 5.5 ms
4T CFC 1000
2,,
07 W\/\\MW\/WWV\—/MW/NW
2+t —— :
-20 0 20 40 60 80 100
HEAD Z (G's) vs TIME (ms)
150
Max: 140.2 G's
125 Tmax: 1.9 ms
Min: -1.6 G's
100+ .
Tmin: 14.4 ms
75 CFC 1000
25—t —— :
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION

NECK FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test I.D: D124652
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6 to 22.2 21.2 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Pendulum Speed m/s 6.89t07.13 7.06 Pass

10 ms m/s 211025 24 Pass

Pendulum Velocity 20 ms m/s 40t05.0 4.6 Pass
30 ms m/s 5.81t07.0 6.2 Pass

D Plane Rotation Max deg 77 to N1 81 Pass
Occipital Condyle Moment within Rotation Corridor Nm 69 to 83 75 Pass
Positive Moment Time Curve Decay to 10 Nm ms 80 to 100 89 Pass
Overall Results Pass

12/06/2012

Laboratory Technician Test Date

Approved By C-60



Elll‘l. TEST DESC: NECK FLEXION TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 23.15 ft/s, 7.06 m/s TEST #: D124652

PENDULUM VELOCITY (m/s) vs TIME (ms)

Max: 7.7 m/s
Tmax: 269.9 ms
Min: -0.0 m/s
Tmin: -1.1 ms

CFC 180

NECK ROTATION (DEG) vs TIME (ms)

100
Max: 81.4 DEG

Tmax: 57.9 ms
Min: -53.0 DEG
Tmin: 188.3 ms
CFC 60

C-61



————— Ill‘l @) TEST DESC: NECK FLEXION TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 23.15 ft/s, 7.06 m/s TEST #: D124652

OCCIPITAL MOMENT (Nm) vs TIME (ms)

100
Max: 75.3 Nm

Tmax: 48.3 ms
Min: -30.0 Nm
Tmin: 21.0 ms

CFC 600
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MGA RESEARCH CORPORATION
NECK EXTENSION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test I.D: D124653
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 20.6t0 22.2 21.2 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Pendulum Speed m/s 5.95t06.19 6.12 Pass

10 ms m/s 1.5t01.9 1.7 Pass
Pendulum Velocity 20 ms m/s 3.1t03.9 3.4 Pass
30 ms m/s 46t05.6 5.0 Pass
D Plane Rotation Max deg 99to 114 105 Pass
Occipital Condyle Moment within Rotation Corridor Nm -65 to -53 -55 Pass
Negative Moment Time Curve Decay to -10 Nm ms 94 to 114 102 Pass
Overall Results Pass
" 4
“I1 A ; 12/06/2012
Laboratory Technician Test Date

Approved By

C-63




EII"I. TEST DESC: NECK EXTENSION TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124653

PENDULUM VELOCITY (m/s) vs TIME (ms)

Max: 7.3 m/s
Tmax: 264.4 ms
Min: -0.0 m/s
Tmin: 0.6 ms

CFC 180

NECK ROTATION (DEG) vs TIME (ms)

125
Max: 104.9 DEG
100 Tmax: 78.8 ms
Min: -34.6 DEG
75 _
Tmin: 205.5 ms
CFC 60

50

25+
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EII"I. TEST DESC: NECK EXTENSION TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 20.08 ft/s, 6.12 m/s TEST #: D124653

OCCIPITAL MOMENT (Nm) vs TIME (ms)

30

Max: 22.0 Nm
Tmax: 194.7 ms
Min: -55.2 Nm
Tmin: 70.8 ms
CFC 600

C-65




MGA RESEARCH CORPORATION
THORAX IMPACT
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Testl.D: _ D124654
Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6 to 22.2 20.9 Pass
Relative Humidity % 10to 70 27 Pass
Probe Speed m/s 6.59 10 6.83 6.77 Pass
Peak Deflection mm 50 to 58 54 Pass
Peak Resistive Force w/in Deflection Corridor N 3900 to 4400 4106 Pass
Internal Hysteresis % 69 to 85 69 Pass
Peak Force 18 mm - 50 mm N <= 4600 4008 Pass
Overall Test Results Pass

Lgﬁoratory Technician

A4 4

12/06/2012

o /] ’ /
Approved éy

C-66
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‘ VELOCITY: 22.22 fi/s, 6.77 m/s

—————— @) TEST DESC: THORAX IMPACT

TEST DATE: 12/06/2012
TEST #: D124654

FORCE (N) vs CHEST DISPLACEMENT (mm)

5000
Max: 4105.8 N

4000 Tmax: 51.9 mm
Min: -6.2 N

3000 Tmin: 0.3 mm
CFC 180

2000

1000

0,
-1000 —t——f 1 —
0 10 20 30 40 50 60
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MGA RESEARCH CORPORATION

RIGHT KNEE IMPACT TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138

Test I.D: D124655

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9 t0 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Probe Speed m/s 2.07t02.13 212 Pass
Maximum Force N 3450 to 4060 3593 Pass
Overall Test Results Pass

A, H

Lﬁﬁoratory Technician'

,SMM ) ‘7,()4/MQ%WWL

Approved By

C-68
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Test Date




————— Ill‘l @) TEST DESC: RIGHT KNEE TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 6.97 ft/s, 2.12 m/s TEST #: D124655

FORCE (N) vs TIME (ms)

4000
T Max: 3592.7 N
3500
1 Tmax: 2.2 ms
30007 Min: -27.1 N
2500 Tmin: 7.0 ms
2000 CFC 600
1500
1000
500
0,
-500 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138

Test I.D: D124656

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9 t0 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Probe Speed m/s 2.07t0o 2.13 212 Pass
Maximum Force N 3450 to 4060 3500 Pass
Overall Test Results Pass

’7 - /.//i

Lgﬁoratory Technician

,SMM ) ‘7,()4/MQ%WWL

Approved By

C-70

12/06/2012

Test Date




————— Ill‘l @) TEST DESC: LEFT KNEE TEST DATE: 12/06/2012
- (] ‘ VELOCITY: 6.97 ft/s, 2.12 m/s TEST #: D124656

FORCE (N) vs TIME (ms)

3500
Max: 3499.9 N
30007 Tmax: 2.3 ms
2500 Min: -17.5 N
Tmin: 13.1 ms
2000
CFC 600
1500
1000
500
0,
-500 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION

TORSO FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 138 Test L.D: D124657
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.9 10 25.6 20.9 Pass
Laboratory Relative Humidity % 10to 70 27 Pass
Initial Angle deg 0to 20 17 Pass
Return Angle deg +/-8 3 Pass
Force at 45 deg N 320 to 390 377 Pass
Upper Torso Deflection Rate deg/s 0.5t01.5 0.8 Pass
Overall Result Pass
A ﬁ,{
A7 -k 12/06/2012
L@zforatory Technician Test Date

o /) ’ /
Approved é’y

C-72



	MD0205 2013 Ford C-MAX Hybrid SE 5-Dr Hatchback Frontal NCAP FinalReport
	Table of Contents

	Section 1 Purpose and Summary of Test

	Section 2 Occupant and Vehicle Information / Data Sheets

	Appendix A Photographs

	Appendix B Dummy Response Data Traces

	Appendix C Dummy Calibration and Performance Verification Data




