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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 DTNH22-06-D-00028. 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 was impacted by a 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan at a velocity
of 56.3 kph. The test was performed at MGA Research Corporation on February 17, 2012.
Pre-test and post-test photographs of the vehicle and dummies can be found in Appendix A.

Two 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 lap and shoulder belts
and the 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. 634) were calibrated previous to this test. Certification details, along with
instrumentation calibration data, are found in Appendix C of this report.

The 228 channels of data were recorded on an on-board data acquisition system.
Appendix B contains the dummy head, chest displacement, neck, and femur 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 529 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, side header, and b-pillar. 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 glovebox.

The occupant data is summarized below:

Neck Neck Csr:reit Chest Left Right
ATD position HIC,s Nij Tension | Comp. Clip Disp. | Femur | Femur
N | N | ge | mm [N |
Driver (50™) 312 0.29 1554 344 42 20 1877 1897
Passenger (5™ 191 0.59 934 462 43 16 1634 1074

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

TEST NOTES

There was no valid data collected for:
Right Brake Caliper X is questionable from 44-58 ms.
Left Rear Seat Crossmember XR is questionable from 57-60 ms.

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



SECTION 2
OCCUPANT AND VEHICLE INFORMATION / DATA SHEETS



Test Vehicle:

DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

2012 Mitsubishi Lancer SE AWD 4-Dr Sedan

NHTSA No.:

Test Program:

NCAP Frontal Barrier Impact Test

Test Date:

TEST VEHICLE INFORMATION AND OPTIONS

MC5603
02/17/2012

NHTSA No. MC5603 Traction Control System (TCS) Yes
Model Year 2012 Auto-Leveling System No
Make Mitsubishi Automatic Door Locks (ADLS) No
Model Lancer Power Window Auto-Reverse No
Body Style Sedan Other Optional Feature N/A
VIN JA32V2FW1CU009268 Driver Front Airbag Yes
Body Color Octane Blue Driver Curtain Airbag Yes
Odometer (km/mi) 154 / 96 Driver Torso Airbag No
Engine Displacement (L) 2.4 Driver Torso/Pelvis Airbag Yes
Type/No. Cylinders 4 Driver Pelvis Airbag No
Engine Placement Lateral Driver Knee Airbag Yes
Transmission Type Automatic Pass. Front Airbag Yes
Transmission Speeds Continuous Pass. Curtain Airbag Yes
Overdrive No Pass. Torso Airbag No
Final Drive AWD Pass. Torso/Pelvis Airbag Yes
Roof Rack No Pass. Pelvis Airbag No
Sunroof/T-Top No Pass. Knee Airbag No
Running Boards No Driver Seat Belt Pretensioner Yes
Tilt Steering Wheel Yes Pass. Seat Belt Pretensioner Yes
Power Seats No Driver Load Limiter Yes
Anti-Lock Brakes (ABS) Yes Pass. Load Limiter Yes
All-Wheel Drive (AWD) Yes Other Safety Restraint N/A
Does owner’s manual provide instructions to turn off automatic door locks? N/A
DATA FROM CERTIFICATION LABEL
Manufactured By Mitsubishi Motors Corporation, Japan GVWR (kg) 1900
Date of Manufacture OCT 2011 GAWR Front (kg) 1010
Vehicle Type Passenger Car GAWR Rear (kg) 960

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)




DATA SHEET NO. 1 (CONTINUED)

GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.:  MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
Treadwear, traction
and temperature gradeg
Tire pl
compection
uzed
it ation &
load limit
o S
Toad inder 2 Cih e nh‘i'.'.'.’..‘:;tziz
Wheet ininehes w.'.?.?.'i'?e.:}@:&'ﬂ.o)
TIRE PLACARD INFORMATION
Measured Parameter Front Rear
Recommended Cold Tire Pressure (kPa) 250 250
Recommended Tire Size P205/60R16 P205/60R16
TIRE SIDEWALL INFORMATION
Measured Parameter Front Rear
Max. Tire Pressure (kPa) 300 300
Tire Size on Vehicle P205/60R16 P205/60R16
Tire Manufacturer YOKOHAMA YOKOHAMA
Tire Name Avid S34 Avid S34
Tire Type Passenger Passenger
Tire Width 205 205
Aspect Ratio 60 60
Radial Yes Yes
Wheel Diameter 16 16
Load Index/Speed Symbol 91H 91H
Treadwear 320 320
Traction Grade B B
Temperature Grade A A
Tire Material Rubber Rubber




Test Vehicle:
Test Program:

2012 Mitsubishi Lancer SE AWD 4-Dr Sedan

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

NCAP Frontal Barrier Impact Test

TEST VEHICLE WEIGHTS

NHTSA No.: MC5603
Test Date: 02/17/2012

As Delivered (UVW) As Tested (ATW)
Units Front Rear Total Front Rear Total
Left kg 432.7 294.4 462.7 357.0
Right kg 416.0 284.4 438.6 337.9
Ratio % 59.5 40.5 56.5 43.5
Totals kg 848.7 578.8 1427.5 901.3 694.9 1596.2
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1427.5
Weight of 1 P572E ATD & 1 P5720 ATD kg 140.6
Rated Cargo/Luggage Weight (RCLW) kg 35
Calculated Vehicle Target Weight (TVTW) kg 1603.1
TEST VEHICLE ATTITUDES AND CG
Units LF RF LR RR CG (aft of front axle)
As Delivered mm 690 692 685 690 1068
As Tested mm 685 687 661 666 1147
Post Test mm 721 707 654 650
GENERAL TEST VEHICLE DATA
Measurement Description Units Value
Total Vehicle Wheel Base mm 2634
Total Vehicle Length at Left Side mm 4412
Total Vehicle Length at Centerline mm 4572
Total Vehicle Length at Right Side mm 4412
Weight of Ballast in Cargo Area kg 19.5
Weight of Vehicle Components Removed kg 22.7
Amount of Stoddard Solvent in Fuel Tank L 51.1

List of components removed: Right taillight, trunk carpet, jack/tools, and spare tire.




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

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

TARGET VEHICLE STRUCTURAL MEASUREMENT

Elements Pre-Test (mm)

1 Total Length 4572
2 Total Width 1742
3 Bumper Top Height 535
4 Bumper Bottom Height 432
5 Longitudinal Member Top Height 527
6 Distance between Longitudinal Members 935
7 Longitudinal Member Width 64

8 Engine Top Height 850
9 Engine Bottom Height 178
10 Engine and Gearbox Width 849
11 Front Bumper-Engine Distance 380
12 Front Shock Absorber Fixing Height 873
13 Bonnet Leading Edge Height 760
14 Front Shock Absorber Fixing Width 1125
15 Front Bumper — Front Axle Distance 945
16 Front Axle — A-Pillar Distance 416
17 A-Pillar — B-Pillar Distance 1173
18 B-Pillar — Rear Axle Distance 1052
19 B-Pillar — C-Pillar Distance 645
20 Roof Sill Bottom Height 1330
21 Roof Sill Top Height 1475
22 Floor Sill Bottom Height 192
23 Floor Sill Top Height 340




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

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
NOMINAL DESIGN RIDING POSITION (Degrees)

The driver seat back is positioned as close as possible to the )
manufacturer’s design angle. For the passenger seat back, seat Sbrignt e
back is adjusted following Appendix F, “Driver & Passenger

Dummy Seating & Positioning Procedures” in the NCAP Test -

Procedure dated January 2010.

ll -
Z/Inclinometer

Seat Cushion

SEAT BACK ANGLE Degrees Aduster
. [

Driver Seat Back Angle 1.3° on headrest post FRONT SEAT A‘SEEMBLY

Passenger Seat Back Angle -6.9° on headrest post

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
January 2010.

Total Fore/Aft Travel Placed in Position #
Driver Seat 22 detents (1% as 0) 10™ detent (1% as 0)
Passenger Seat 22 detents (1% as 0) 0 detent (1% 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 0) 0 (uppermost as 0)
Passenger Seat 4 (1% as 0) 0 (uppermost as 0)
Seat Cushion //7 Seat Cushion f."‘lﬁ
ip--‘:“_____‘ l.’ r__\\_““‘- ‘O ._..f

&—_ Seat Travel Arcn_-_\ S.';I Travel .'\]\.'Il.

hg e e |

—Dn-—= g

- A > e A >




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

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
FUEL TANK CAPACITY DATA
Liters

Usable Capacity of “Standard Tank” 54.9

Usable Capacity of “Optional Tank”

92-94% of Usable Capacity 50.5t0 51.6

Actual Amount of Solvent used 51.1

1/3 of Usable Capacity 18.3
FUEL PUMP

Fuel Line. Filler Neck Volume,

Describe the fuel pump type, its behavior, and the T

. . . Vapor Volume
location of the fuel filler pipe.

The vehicle is equipped with an electric fuel pump. The Filler Cap

electric fuel pump operates during the engine is running.

The fuel pipe is on the left side.

Unusable Capacity-

VEHICLE FUEL TANK ASSEMBLY

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 POSITION

Degrees Fore/Aft Position (mm
Lowermost — Position 1 71.6
Geometric Center — Position 2 69.1
Uppermost — Position 3 66.6

Telescoping Steering Wheel Travel

Test Position




DATA SHEET NO. 3
DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle:

2012 Mitsubishi Lancer SE AWD 4-Dr Sedan

Test Program:

NCAP Frontal Barrier Impact Test

Test Date:

Seat Back Angle Line ./

LEFT SIDE VIEW

NHTSA No.:

MC5603

02/17/2012

Code Measurement Description Driver S/N 351 Passenger S/N 634
Length (mm)

WA® | Windshield Angle

SWA® | Steering Wheel Angle

SCA° | Steering Column Angle

SA° | Seat Back Angle (on headrest post) : .
HZ Head to Roof (2) 181 90 200 90
HH Head to Header 337 23.0 262 41.2
HW | Head to Windshield 666 0 668 0
NR Nose to Rim
CD Chest to Dash
CS Chest to Steering Hub
RA Rim to Abdomen

KDL | Left Knee to Dash

KDR | Right Knee to Dash

PA° | Pelvic Angle

TA° | Tibia Angle
SK Striker to Knee 551 91.5 633 99.5
ST Striker to Head 466 9.7 457 26.1
SH Striker to H-Point 276 140.1 360 115.2

10




Test Vehicle:
Test Program:

DATA SHEET NO. 4
DUMMY LATERAL CLEARANCE DIMENSIONS

2012 Mitsubishi Lancer SE AWD 4-Dr Sedan

NCAP Frontal Barrier Impact Test

NHTSA No.:

Test Date:

STRIKER

FRONT VIEW OF DUMMY

MC5603
02/17/2012

Code Measurement Description Driver SIN 351 | Passenger S/N 634
Length (mm)
AD Arm to Door 98 99
HD H-Point to Door 139 163
HR Head to Side Header 220 231
HS Head to Side Window 327 338
KK Knee to Knee 339 216
SHY | Striker to H-Point (Y Direction) 260 287
AA Ankle to Ankle 324 154

11



DATA SHEET NO. 5
SEAT BELT POSITIONING DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
Shoulder Belt
Portion
PBU ]r
__L__L _______ Lap Belt
Buckle Portion
Assembly
) Locking
1/8" Thick Retractor
Aluminum
Plate
|
|
: Outboard
Inboard | Anchor
Anchorage I
' Floorpan
FRONT VIEW OF DUMMY
SEAT BELT POSITIONING MEASUREMENTS
Measurement Description Units Driver Passenger
PBU - Top surface of reference to belt upper edge mm 390 305
PBL - Top surface of reference to belt lower edge mm 320 225
BELT LENGTH DATA
Measurement Description Units Driver Passenger
Shoulder Belt Length as measured on ATD mm 880 920
Lap Belt Length as measured on ATD mm 740 850
Remainder of belt on reel mm 1580 1430
Total Belt Length for Continuous Webbing Systems mm 3200 3200

12




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

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

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: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.:  MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
CAMERA LOCATIONS

No. | Camera View Xfoordlnitfs (mm)Z* E_rﬁrrlls) S(?gs)d
1 |Real-Time Left Overall _E
2 | Driver Close-Up 1570 -6570 | -1760 35 1000 |
3 | Left Front Half 1110 -5110 | -1090 24 1000
4 | Left Angle 5480 -4970 | -1910 50 1000

5 [ Steering Column - Top 470 -5240 | -1230 24 1000
6 | Steering Column - Bottom 450 -5290 -840 24 1000
7 | Right Overall 2130 6430 -1090 20 1000
8 | Passenger Close-Up 1600 6740 -1780 35 1000
9 | Right Front Half 1180 5090 | -1070 | 24 1000
10 |Right Angle 5520 4880 | -1930 | 50 1000
11 | Windshield -130 0 -2810 | 24 1000
12 | Driver Windshield 250 -450 -2030 | 12.5 | 1000
13 | Passenger Windshield 250 450 -2030 | 12.5 | 1000
14 | Pit Front 1090 0 3150 24 1000
15 |Pit Rear 3020 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 DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

VEHICLE ACCELEROMETER PRE-TEST LOCATIONS

No. Accelerometer Location Measurements (mm)
X Y VA

1 |Left Rear Accelerometer — X Direction 1751 -455 -234
2 | Right Rear Accelerometer — X Direction 1751 427 -234
3 |Engine Top X 3787 15 -824
4 | Engine Bottom X 3005 -15 -273
5 | Left Brake Caliper X 3678 -715 -265
6 | Right Brake Caliper X 3678 715 -265
7 | Left Rear Accelerometer Redundant — X Direction ‘
8 |Right Rear Accelerometer Redundant — X Direction

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: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.:  MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
Item | Value (mm)

A 357

B 871

C 2395

D 670

E 1507

F 234 c D E
B T

H 1185 c ' "

' 1366 R L, LT, ST S N A T, T T

J 908

K 908 O Q

L 1390 5 | 3 K L

M 1185

N 1390

0] 908

P 908

Q 1366

16



DATA SHEET NO. 9
LOAD CELL LOCATIONS ON FIXED BARRIER

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

Advanced Research Load Cell Barrier

S b

Column 1
1370 mm

A 2109_ mm

[73

Floor to bottom of barrier = 80 mm

4-1 | 4-2 | 4-3 | 4-4 | 45 | 46 | 4-7 | 4-8 | 49 | 4-10 | 4-11 | 4-12 | 4-13 | 4-14 | 4-15 | 4-16

51 (52|53 (|54 |55 (56|57 (58] 59 (510 | 511 | 512 | 5-13 | 5-14 | 5-15 | 5-16

6-1 [ 62 | 6-3 |64 |65 |66 | 6-7 (68| 69 | 6-10 | 6-11 | 6-12 | 6-13 | 6-14 | 6-15 | 6-16

-1\ 72 |73 |74 |75 |76 |77 (78|79 | 710 | 7-11 | 7-12 | 7-13 | 7-14 | 7-15 | 7-16

8182|8384 |85 (86|87 (88|89 (810 | 811 | 812 | 8-13 | 8-14 | 8-15 | 8-16

9-1 [ 92|93 (94|95 (96|97 (98] 99 (910 | 911 | 912 | 9-13 | 9-14 | 9-15 | 9-16

10-1 | 10-2 | 10-3 | 10-4 | 10-5 | 10-6 | 10-7 | 10-8 | 10-9 | 10-10 | 10-11 | 10-12 | 10-13 | 10-14 | 10-15 | 10-16

11-1 | 11-2 | 11-3 | 11-4 | 11-5 | 116 | 11-7 | 11-8 | 11-9 | 11-10 | 11-11 | 11-12 | 11-13 | 11-14 | 11-15 | 11-16

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

17



DATA SHEET NO. 10
TEST VEHICLE SUMMARY OF RESULTS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.:
Test Program: NCAP Frontal Barrier Impact Test Test Date:
INSTRUMENTATION

Driver Dummy Data Channels 46

Passenger Dummy Data Channels 46

Vehicle Structure Accelerometers 8

Barrier Channels 128

Total 228

CAMERA COVERAGE

High-Speed Vehicle Onboard 0
High-Speed Offboard 14
Real-Time 2

Total 16

18
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DATA SHEET NO. 11

POST-TEST OBSERVATIONS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
TEST DUMMY INFORMATION AND CONTACT LOCATIONS
Description Driver Passenger
Dummy Type / Serial No. HIll 50% / 351 HIll 5% / 634
Head Contact Airbag, Headrest, Side Header, B-Pillar Airbag, Headrest
Upper Torso Contact Airbag Airbag
Lower Torso Contact None None
Left Knee Contact Knee Airbag Glovebox
Right Knee Contact Knee Airbag Glovebox
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 Cracked
Window Damage None
Other Notable Effects None

VEHICLE REBOUND FROM BARRIER

Measured Parameter Units Value
Left Side mm 1040
Center mm 1048
Right Side mm 996
Average mm 1028

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

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

Frontal Airbag Yes Yes Yes Yes

Knee Airbag Yes Yes No _

Curtain Side Airbag Yes No Yes No

Torso/Pelvis Side Airbag Yes No Yes No

Seat Belt Pretensioner Yes Yes Yes Yes

Seat Belt Load Limiter Yes Yes

19




DATA SHEET NO. 12
VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.:
Test Program: NCAP Frontal Barrier Impact Test Test Date:
REAR DATUM REFERENCE

TO EDGE OF DOOR

- , ~| (EVEN NUMBER FOR
LENGTH OF - ¢_5‘ a RIGHT SIDE AND
ENGINE BLOCK o> >, 00D NUMBER FOR
I %3 M XE3- ~ | LEFTSIDE)
e

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE}

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

X19.20
IRIGHT/LEFT SIDE)

TO HEADLINER

xi8

STEERING -
COLUMN -

CENTER DF ‘I

X14,15 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: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603

Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
RSOV (Rear Surface of Vehicle)

No. | Measurement Description Units | Pre-Test | Post-Test | Difference
1 |Total Length of Vehicle at Centerline mm 4572 4045 527
2 | RSOV to Front of Engine mm 4082 3812 270
3 |RSOV to Firewall mm 3538 3518 20
4 | RSOV to Upper Leading Edge of Right Door mm 3052 3042 10
5 | RSOV to Upper Leading Edge of Left Door mm 3052 3046 6
6 | RSOV to Lower Leading Edge of Right Door mm 3065 3047 18
7 | RSOV to Lower Leading Edge of Left Door mm 3065 3047 18
8 |[RSOV to Upper Trailing Edge of Right Door mm 1982 1980 2
9 | RSOV to Upper Trailing Edge of Left Door mm 1982 1980 2
10 |[RSOV to Lower Trailing Edge of Right Door mm 1999 1989 10
11 | RSOV to Lower Trailing Edge of Left Door mm 1999 1986 13
12 | RSOV to Bottom of “A” Post of Right Side mm 3072 3059 13
13 | RSOV to Bottom of “A” Post of Left Side mm 3072 3049 23
14 | RSOV to Firewall, Right Side mm 3486 3447 39
15 | RSOV to Firewall, Left Side mm 3486 3434 52
16 | RSOV to Steering Column mm 2597 2648 -51
17 | Center of Steering Column to “A” Post mm 378 374 4
18 | Center of Steering Column to Headliner mm 417 426 -9
19 | RSOV to Right Side of Front Bumper mm 4412 4027 385
20 | RSOV to Left Side of Front Bumper mm 4412 3992 420
21 | Length of Engine Block mm 513 513 0
RD [ RSOV to Right Side of Dash Panel mm 2814 2810 4
CD |RSOQV to Center of Dash Panel mm 2864 2861 3
LD | RSOV to Left Side of Dash Panel mm 2816 2814 2
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DATA SHEET NO. 13
ACCIDENT INVESTIGATION DIVISION DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

VEHICLE INFORMATION
VIN: JA32V2FW1CU009268 Wheelbase (mm): 2634
Vehicle Size Category: Passenger Car Test Weight (kg): 1596.2

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): 56.3 L
L2 L2
Velocity Change (km/h): 62.8 - 5 .
i i cwﬁ c4 |C5 | CB
Time of Separation (msec): 86.4 J
]
S T
CRUSH PROFILE f‘%ﬁ 7
[
Collision Deformation Classification: Frontal I ‘E:
)
Midpoint of Damage: Centerline I oD
Damage Region Length (mm): 1230 p/

Impact Mode: Frontal g&

i

E

No. | Measurement Description Units Pre-Test Post-Test Difference
C1l [Crush zone 1 at left side mm 4412 3992 420
C2 |Crush zone 2 at left side mm 4488 3981 507
C3 | Crush zone 3 at left side mm 4526 3997 529
C4 |[Crush zone 4 at right side mm 4526 4004 522
C5 |[Crush zone 5 at right side mm 4488 3986 502
C6 |[Crush zone 6 at right side mm 4412 4027 385

L [C1TOCS6 mm 1230 1206 24
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DATA SHEET NO. 14
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
DOOR OPENING WIDTH
Item | Description Units Pre-Test Post-Test Difference
A | Left Side Upper mm 980 980 0
B | Left Side Lower mm 915 915 0
D | Right Side Upper mm 980 980 0
E |Right Side Lower mm 915 915 0
WHEELBASE MEASUREMENTS
Item | Description Units Pre-Test Post-Test Difference
C Left Side Wheelbase mm 2634 2584 50
F | Right Side Wheelbase mm 2634 2608 26
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DATA SHEET NO. 14 (CONTINUED)
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
DRIVER COMPARTMENT INTRUSION
Item | Description Units | Pre-Test | Post-Test | Difference
AB | Door Opening (Inside window jam) mm 848 848 0
CX | Left Knee Bolster to X mm 308 294 14
DX | Right Knee Bolster to X mm 305 290 15
EX | Brake Pedal to X mm 509 502 7
FX | Foot Rest to X mm 706 624 82
GX | Center of Steering Column Wheel Hub to X mm 142 154 -12

X = Front of Seat Track (stationary)

A

Y

FX >

EX >

A

DRIVER COMPARTMENT
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DATA SHEET NO. 14 (CONTINUED)
VEHICLE INTRUSION MEASUREMENTS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
ENELIAN AN
N NV N N
© [ ©
A !
L p N Uy N

Driver Passenger

TOP VIEW THROUGH FLOOR PAN

UNDERBODY FLOORBOARD DEFORMATION

Measurement Units | Pre-Test | Post-Test | Difference
A mm 400 400 0
B mm 400 400 0
C mm 400 400 0
D mm 400 400 0
E mm 400 400 0
F mm 400 400 0
G mm 400 400 0
H mm 400 400 0
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DATA SHEET NO. 15
SUMMARY OF FMVSS 212, 219 (PARTIAL), AND 301 DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

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

The standard requires that the post-test retention measurement be a minimum of 75 percent of
the pretest 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: 21.8°C

WINDSHIELD PERIPHERY MEASUREMENTS

Measurement Pre-Test (mm) | Post-Test (mm) | % of Retention
Left Side 2184 2184 100
Right Side 2184 2184 100
Total 4368 4368 100
! A > Item | Units Value

S - f_ A mm 1170
Ryi= -\ ] o o |

D | L s 2\ -
Ve | / C mm 1512
l Lower Edge of Protected Zone D mm 843
/ | c > E mm 548
Zero Point
FRONT VIEW OF WINDSHIELD F mm 496

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, 219 (PARTIAL), AND 301 DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

Test Time: 11:02 am Temperature: 21.8° C

A. From impact until vehicle motion ceases: _ 0 oz

(Maximum Allowable = 1 ounce)
B. For the 5 minute period after motion ceases: None

(Maximum allowable = 5 ounces)
C. For the following 25 minutes: None

(Maximum allowable = 1 oz./minute)
D. Spillage Details: None
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DATA SHEET NO. 16
FMVSS 301 STATIC ROLLOVER RESULTS

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012

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° 114 300 414
90° to 180° 112 300 412
180° to 270° 103 300 403
270° to 360° 114 300 414

FMVSS 301 ROLLOVER 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

ROLLOVER SOLVENT SPILLAGE LOCATION TABLE
Test Phase Spillage Location
0° to 90°
90° to 180°
180° to 270°
270° to 360°
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DATA SHEET NO. 17
DUMMY/VEHICLE TEMPERATURE STABILIZATION DATA

Test Vehicle: 2012 Mitsubishi Lancer SE AWD 4-Dr Sedan NHTSA No.: MC5603
Test Program: NCAP Frontal Barrier Impact Test Test Date: 02/17/2012
[+
22.20
POV S———— oo e e e S — b e —

-

2092
20.60

2172012 2117/2012 21712012 21712012 21712012 21712012 21712012 2172012 21712012
7:02:00 AM 7:30:00 AM 8:00:00 AM 8:30:00 AM 9:00:00 AM 9:30:00 AM 10:00:00 AM 10:30:00 AM 11:02:00 AM
30 minutes/div = 4 hours  (M/d/yyyy h:mm:ss tt) Central Time Graph file (truncated): NCAP - 2012-02-17 Mitsubishi Lancer Frontal temp.spg
LN Serial# Description CH Value Maximum Average Minimum Units CH description Logger file
1 07082326 Prep1 1 21.80 21.35 2110 C Temperature  07082326_Prep_1.spl
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MFD. BY MITSUBISHI MOTORS CORPORATION JAPAN

GVWR 4190LBS/ 1900KG OCT 2011
GAWR FR 2227LBS/1010KG GAWR RR 2117LBS/ 960KG

THIS VEHICLE CONFORMS TO ALL APPLICABLE
FEDERAL M :
'_II:H

EFT PREVENTION STANDARDS IN EFFECT ON
HE DATE OF MANUFACTURE SHOWN ABOVE .

HANILRAY

T,

JA32V2FW1CU009268
VEHICLE TYPE:PASSENGER CAR  mu0014 48

m

Manufacturer's Label

zZg @ N
g ' AR
=[P (SEATINGABRPACITY | TOTAL 5{@2&@
3< % The cfnfined weight of occupantzs_{aIbs

- = o shouldl fiver exceed 375 kg or 8 .
0 |2| ™ size™|coLD TIRE PRESSURE [P -
D= ¥k e . ¥
uf P4 = ARONT | F205/60R16 | 250 KPA, 36 PSI TN ©
5| |@ P205/60R16 | 250 KPA, 36 PS| [ardipanty <
10 g REAR =
‘5| @ SPARE | T125190D16 | 420 KPA, 60

Tire Placard
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Left Rear Thre-Quarr View, As Received
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Pre-Test Left View of Test Vehicle

Post-Test Left View of Test Vehicle
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Post-Test Right View of Test Vehicle
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Post-Test Right Front re-Quarter View
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Pre-Test Left Rear Three-Quarter View
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Post-Test Mid Front Underbody View
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Post-Test Driver Dummy and Vehicle Interior (Door Open)
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Post-Test Driver's Side Knee Bolster (without dummy)

A-22




Post-Test Driver's Side Floorpan
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Post-Test Driver Dummy Contact with Airbag
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Post-Test Driver Dummy Contact with Headrest

Post-Test Driver Dummy Contact with Knee Airbag
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Post-Test Driver Dummy Contact with B-Pillar
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Post-Test View of the Steering Wheel
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Pre-Test Passenger Dummy Front View
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Post-Test Passenger's Side Knee Bolster (without dummy)
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Pre-Test Passenger's Side Floorpan
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Post-Test Passenger's Side Floorpan
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Post-Test Passenger Dummy Contact with Glovebox
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PHOTOGRAPH NOT APPLICABLE

Post-Test Stoddard Solvent Spillage Location View
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Vehicle at 360 Degrees on Static Rollover Device
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‘=DRIVE MODE-SELECTOR [ZWDMWDILOCK)

aFR

2012 LANCER SE 2.4L AWC

4-DOOR SEDAN

OCTANE BLUE / BLACK

bl 240 D0HC 14 MVEC

CONTINUOUSLY VARUBLE TRANSMISSION

50-STATE EMISSIONS STANDARD
SAFETY FEATURES COMFORTICONVENIENCE (conte)
*ADVANGED DUAL FRONT AIRBAGS “FOWER DCOR LOCKS, WINDOWS,
FRONT SEAT MOUNTED SIDE ARBAGS & SIDEVIEW MRRORS
=SIDE CURTAIN AIRBAGS #12:/OLT ACCESSCRY OUTLET
*DRIVERS SIDE KNEE AIRBAS SREMOTE KEYLESS ENTRY SYSTEM
aFRONT CRUMPLE ZONES wREAR HEATER FLOOR DUCTS
ADJUSTABLE REARHEADRESTS “FLOCRMATS
ALATCH SYSTEM FOR CHILD SEATS SFREVIRED FOR BLUETOOTHE
+7IRE FRESSURE MONITORING SYSTEM (ADDITIONAL EQUIPMENT REQUIRED)
=ENGINE IMMOBILIZER
ANTITHEFT ALARM SYSTEM EXTERIOR FEATURES
«ACTIVE STABILITY CONTROL SAUTOOFF HALOGEN HEADLIGHTS
#TRACTION CONTROL #CHROME ACCENT FRONT GRILLE

CHROME ACCENT LOWER FRONT GRILLE

PERFORMANCEMANDLING =SIDE SILL EXTENSIONS
#ALL-WHEEL CONTROL (AWC) #COLOR-KEYED SIDEVIEW MIRRCRS

& DOOR HANDLES

ONT MAC
SREAR MULTILINK SUSPENSION
IANTH.OCK BRAKES Wi EBD
FRONT & REAR STABILIZER BAR
IEOO DRIVER INDICATOR LAMP
COMFORT/CONVENIENCE
SAIR CONDITIONING W/ MICRON FILTER.
STEERING WHEEL MOUNTED CRUISE
‘CONTROL & AUDIO SWITCHES
SMULTINFORMATION DISPLAY
SCDMPS ALIDIO HEAD UNIT W/
4 SPEAKERS
SRETRACTASLE ASSIST GRIPS
*HEIGHT ADJUSTASLE STEERING COLUMN
=DUAL FRONT CUPHOLDERS

SFRONT IGHTS

BEWAY ADJUSTABI.E DRIVER SEAT
SHEATED FRONT SEAT

SHEATED SIDEVIEW wRRORS
SCENTER CONSOLE W/ ARMREST
SCRIVER'S SEATBACK FOCKET
#6040 SPLIT FOLO-DOWN REAR

SEATBACK
REAR CENTER ARMREST Wi CUP HOLDERS.

2 AL SEASCN TIRES
16" ALLOY WHEELS

Global Warm]i'ng Score

Environmental Performance
Protect the environment, chaose vehicles with higher scores:

Vehicle emissicns are a primary contributor to global warming and smog
Scores are delermined by the California Alr Resources d based of

this vehicle's maasurad emissions. Pleas visit r&eunmauwww
www.DrivoCloan.ca.gov for morg information. AR RESOURGES BOARD

Smog Ecore

{Optional Equipment
[FULL TANK GF GAS.

™

EPA Fuel

INCLUZED
CITY MPG

22

Expected ran
for most drivers
18 to 26 MPG

22 Cay WPG
under oid methods

10“"1'1DIII.UUO" 7/100,000™
T CORSINPERSTRATIN
E"’n’UNLIMITED“"

ADSIDE ASSISTANCT

5 .’60 000™

BUMPERToBUNPER

For this vehicie:
Finel ASsermolf - MIZUSHIMA, JAPAN

Cnun:rynmngn
Engine; Transmission:
JAPAN JAPAN

M&?WWN dmwmduﬂeﬁnﬂm by,
o gthar nen

These estimates reflect new EPA methods beginning with 2008 madels.
HIGHWAY MPG
Estimated
Annual Fuel Cost
$2,200 Eoreci e
Based on 15,000 miles for most drivers
at $3.70 per galion 24to M4 MPG
Combined Fuel Economy
This Vahicle Your actual
mileage will vary
25 depanding on how you
T s and iy
1 Lol your vehicla,
Al Compact Cars.

Economy Estimates

fueleconomy.gov

VERNMENT SAFETY RATINGS

Frontal Driver To be Rated
Crash Passenger To be Rated

Star ratings based on the risk of injury in a frontal impact. Frontai ratings
shiould ONLY be compared to other vehicies of similar size and weight.

Side Front seat
Crash Rear seat
Star ratings basad on the risk of injury in a sida impact.

To be Rated
To be Rated

Rollover * % %k
Star ralings based on the risk of rallover in a singta vehicis crash.

Star ralings ranga rom 1 10.5 stars (s ox-#) with 5 being the highast
Souice: National Highway Traffic Safaty Administration (NHTSA).

www.safercar.gov or 1-888-327-4236

MSRP*: $20,182.00
‘Total Optianal Equipment:

5800 5. LAGRANGE ROAD
18108 COUNTRYSIDE, IL 60525

the manufactu
muwm, g shmle oo

Ship To: (DBA) CONTINENTAL MITSUBISHI  Sold To! (Same unless indicated)

Gancing, Josnse 0 il foe, appicadi fdacal, sats s oo was ang deale 4 ittt ntalled ptone and accassories a1 ot
vers suggosted et paco. Ths labe has e appied umvm\awmunmwmwsmbemmor-!emapm

+ JAJ2V2FWICU003268
Hm Code : RJIC

Mathed of Transport ~ RAIL
PlaalPool Eniry:  TACOMA, WA

Monroney Label

A-41



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

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

Driver Head Y Acceleration vs. Time

Driver Head Z Acceleration vs. Time

Driver Head 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

Page No.



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

28.
29.
30.
31.
32.
33.
34.
35.
36.

Passenger Neck Force X vs. Time
Passenger Neck Force Z vs. Time
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-10
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 X Redundant

Driver Head Y Redundant

Driver Head Z Redundant

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
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

Left Rear Seat Crossmember X

Right Rear Seat Crossmember X
Vehicle Engine Top X

Vehicle Engine Bottom X

Vehicle Left Brake Caliper X

Vehicle Right Brake Caliper X

Left Rear Seat Crossmember Xr

Right Rear Seat Crossmember Xr

Advanced Research Load Cell Barrier — 128 channels



E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

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

Max: 23.4 G's
Tmax: 293.4 ms
Min: -58.4 G's
Tmin: 76.7 ms
CFC 1000

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

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

5
: 5; Max: 4.9 G's
0 T Tmax: 144.3 ms
1 Min: -7.5G's
2.5
+ Tmin: 77.1 ms
-5+
i CFC 1000
7.5 C | | T T T T T A A AU AU ANUANA

PN I T i) AR
A N B I B
-20 0 20 40 60 80 100

DRIVER HEAD Z (G's) vs TIME (ms)

I e B I B e I I B I
120 140 160 180 200 220 240 260 280 300

Max: 19.9 G's

Tmax: 57.7 ms
Min: -21.9 G's

Tmin: 94.9 ms
CFC 1000

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

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

60
50 Max: 59.4 G's
40+ Tmax: 76.7 ms
30 + Min: 0.0 G's
20 T Tmin: 0.0 ms
1077 CFC 1000

0 ++++Ht e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

DRIVER CHEST DISPLACEMENT (mm) vs TIME (ms)

2.5
Max: 0.1 mm
Tmax: 0.0 ms
Min: -19.8 mm
Tmin: 65.9 ms
CFC 600
-20 H+H ‘ ‘ R A B

L PR SRR I A ‘
e L e L ‘ ‘ ‘ t t t ‘ -
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

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

Max: 2.7 G's
Tmax: 189.9 ms
Min: -41.9 G's
Tmin: 83.5 ms
CFC 180
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

107
75 Max: 7.6 G's
5: Tmax: 84.7 ms
257 Min: -4.6 G's
0T Tmin: 30.5 ms
2.57 CFC 180
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-20 (5 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

10
75: Max: 9.9 G's
5: Tmax: 88.8 ms
2.5 Min: -2.7 G's
Oi Tmin: 115.0 ms
257 CFC 180
-5 by | | AT S AU U AUUTEVEN AENTUNES AUTUTITE SPUFE AUV

A e 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

1 Max: 43.1 G's
40

T Tmax: 83.6 ms
30—

1 Min: 0.0 G's
20

1 Tmin: 0.0 ms
10

1 CFC 180
0 +++++H++=H+ e e

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

DRIVER NECK FX (N) vs TIME (ms)

Max: 879.4 N
Tmax: 84.5 ms
Min: -339.9 N
Tmin: 47.7 ms

CFC 1000

_5007}111M111M111}H11}H11}1H1}11H}11H}111W1111M111M111}Hll}Hll}lHl}lHl
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER NECK FZ (N) vs TIME (ms)

Max: 1553.8 N
Tmax: 74.8 ms
Min: -343.7N
Tmin: 99.7 ms
CFC 1000
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S L L L L L L L B L L B B I I BN
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER NECK MY (Nm) vs TIME (ms)

Max: 43.5 Nm

Tmax: 65.0 ms

Min: -21.7 Nm
Tmin: 102.1 ms

CFC 600

I RN AR AR S B | | | Ly Ly Ly | N
e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

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

0.37
0.25+ Max: 0.29
0.2+ Tmax: 69.1 ms
0.15*} Min: 0.00
0.1 T Tmin: 0.0 ms
0.05 CFC 600
S P P | P I S T I

O trrvrfrr e f H ‘ i i ‘ REREES
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

0.157
0.125+ Max: 0.13
0.1 Tmax: 112.3 ms
0.075 ” Min: 0.00
0.05 Tmin: 0.0 ms
0.02577 CFC 600
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

0.1
0.08 ,, Max; 0.09
0.06 T Tmax: 161.2 ms
T Min: 0.00

0.04 +

il Tmin: 0.0 ms
0.02+

1 CFC 600

O e | | I I AT AN PRSI I I AP I I

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

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

0.3
0,25 Max: 0.26
0.2; Tmax: 99.7 ms
0.15+ Min: 0.00
0.1*: Tmin: 0.0 ms
0.05 CFC 600

0 HH‘HM}HH“ ‘ ‘ A
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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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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

DRIVER LEFT FEMUR (N) vs TIME (ms)

500
Max: 144.3 N

Tmax: 160.1 ms
Min: -1877.4 N
Tmin: 26.6 ms
CFC 600

-2000 +—++++H+++++—++++—+H e
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

DRIVER RIGHT FEMUR (N) vs TIME (ms)

Max: 160.5N
Tmax: 175.0 ms
Min: -1897.4 N
Tmin: 51.2 ms

CFC 600
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Elll‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

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

Max: 18.1 G's
Tmax: 194.9 ms
Min: -44.2 G's
Tmin: 74.6 ms
CFC 1000
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PASSENGER HEAD Y (G's) vs TIME (ms)

4
s Max: 2.2 G's
0; Tmax: 195.3 ms

Q{} Min: -7.7 G's

-4 Tmin: 82.2 ms

6T CFC 1000
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-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

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

30”
Max: 26.6 G's
Tmax: 52.1 ms
Min: -2.2 G's
Tmin: 89.6 ms
I CFC 1000
R | | e e e e e e

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

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

50

T Max: 46.8 G's
40

T Tmax: 74.7 ms
30—

1 Min: 0.0 G's
20

T Tmin: 13.7 ms
10

1 CFC 1000
0 sttt A
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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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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

PASSENGER CHEST DISPLACEMENT (mm) vs TIME (ms)

Max: 0.3 mm
Tmax: 5.4 ms
Min: -15.6 mm
Tmin: 54.6 ms
CFC 600

B-8
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

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

Max: 3.6 G's
Tmax: 235.7 ms
Min: -43.6 G's
Tmin: 72.9 ms
CFC 180
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PASSENGER CHEST Y (G's) vs TIME (ms)

Max: 5.4 G's
Tmax: 20.8 ms
Min: -9.0 G's
Tmin: 80.2 ms
CFC 180
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PASSENGER CHEST Z (G's) vs TIME (ms)

10
5: Max: 7.2 G's
0 T Tmax: 51.3 ms
1 Min: -13.0 G's
_57
il Tmin: 94.5 ms
-10
1 CFC 180
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PASSENGER CHEST Resultant (G's) vs TIME (ms)

50
40 1 Max: 44.5 G's
30 T Tmax: 72.8 ms
1 Min: 0.1 G's
20+
1 Tmin: 0.0 ms
10+
1 CFC 180
0+ ‘ ‘ -+ A
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

PASSENGER NECK FX (N) vs TIME (ms)

Max: 367.5N
Tmax: 71.2 ms
Min: -530.7 N
Tmin: 49.3 ms
CFC 1000

-600 +++++++++ -+
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

PASSENGER NECK FZ (N) vs TIME (ms)

Max: 934.0N
Tmax: 53.0 ms
Min: -461.9 N
Tmin: 231.9 ms
CFC 1000
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PASSENGER NECK MY (Nm) vs TIME (ms)

Max: 31.5 Nm
Tmax: 125.8 ms
Min: -36.9 Nm
Tmin: 235.5 ms
CFC 600
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

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

0.3”
0.25+ Max: 0.29

0.2+ Tmax: 59.6 ms
0.15{* Min: 0.00

0.1 T Tmin: 0.0 ms
0.057 A ‘MWHmemww‘mwmﬂwCFceoo
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Pass. nij (NTE) () vs TIME (ms)

0.5

T Max: 0.46
04—+

T Tmax: 80.8 ms
0.3+

1 Min: 0.00
0.2+

il Tmin: 0.0 ms
0.1+

1 CFC 600
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Pass. nij (NCF) () vs TIME (ms)

0.3
0.25 Max: 0.26
0.2+ Tmax: 127.4 ms
0.15+ Min: 0.00
0.1 Tmin: 0.0 ms
0.05- W/CFCGOO
T B e RO
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
06 Pass. nij (NCE) () vs TIME (ms)
0.5+ Max: 0.59
04+ Tmax: 234.9 ms
0.3 Min: 0.00
0.2*: Tmin: 0.0 ms
017 CFC 600
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E——Ill‘l .l NCAP 35mph Frontal Test Date: 02/17/2012
=———=H0NCPR ;) yitsubishi Lancer - MC5603 Speed: 35.0 mph (56.3 km/h)

PASSENGER LEFT FEMUR (N) vs TIME (ms)

Max: 691.9 N
Tmax: 42.3 ms
Min: -1634.0 N
Tmin: 59.9 ms
CFC 600
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PASSENGER RIGHT FEMUR (N) vs TIME (ms)

Max: 401.6 N
Tmax: 34.6 ms
Min: -1073.9 N
Tmin: 56.0 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 Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test ID: D12531

Tested Parameter Units Specification Result Pass/Fall

Laboratory Temperature deg C 18.9-25.6 22.1 Pass

Laboratory Relative Humidity % 10to 70 24 Pass

Peak Resultant Acceleration G's 225 - 275 256 Pass

Peak Lateral Acceleration G's <=+/-15.0 3.3 Pass

Unimodal N/A Yes Yes Pass

Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass

lanca, B
“To AT / / 2/16/12

aboratory echnician Test Date

David, 1imbolgion

Approved By
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-_— Ill ‘ on TestDesc: Head Drop Test Date: 2/16/12
— .l ‘l Component ID: D12531 Velocity: 0 ft/s, 0 m/s

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

300
Max: 256.0 G's
250+
Xmax: 1.8 ms
200+
150 Min: 0.0 G's
100+
Xmin: -12.6 ms
S0+
CFC 1000
o +——+—+—+—f—r————t—t
-20 0 20 40 60 80
HEADY (G's) vs TIME (ms)
4
Max: 3.3 G's
34%
Xmax: 2.0 ms
24%
14 Min:-1.8 G's
O*M Xmin: 3.6 ms
1+
CFC 1000
2+—ttt+—t—+—+—+—+—t—+—+—+——+F—+—+—+—+F—+—+—+
-20 0 20 40 60 80
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MGA RESEARCH CORPORATION
NECK FLEXION TEST
HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12532
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t0 22.2 22.0 Pass
Laboratory Relative Humidity % 10to 70 26 Pass
Pendulum Velocity m/s 6.89t0 7.13 6.96 Pass
10 ms G's 22.50 to 27.50 25.05 Pass
Pendulum Deceleration 20 ms G's 17.60 to 22.60 19.92 Pass
30 ms G's 12.50 to 18.50 14.85 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 34.3 Pass
. Maximum Degrees 64.0to 78.0 69.5 Pass
Maximum "D" Plane
Rotation Time ms 57.0t0 64.0 57.3 Pass
D Plgne Rotation Decay Time To Zero ms 113.0 to 128.0 113.4 Pass
Crossing
Maximum Nm 88.1t0 108.5 93.8 Pass
Moment About Occipital
Condyle Time ms 47.010 58.0 47.3 Pass
Positive Moment Decay Time To Zero ms 97.0to0 107.0 101.4 Pass
Crossing ' ' '
Overall Test Results Pass

Approved By

2/16/12

Test Date
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P Ill ‘ .l Test Desc: Neck Flexion Test Date; 2/16/12
= .l‘ Component ID; D12532 Velocity: 22.83 ftls, 6.96 mis

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

30
Max: 26.9 g's
25+
20 Xmax: 7.2 ms
15—+
Min: -4.2 g's
10+
5+ Xmin: 40.1 ms
04?
CFC60
S5+ttt
-50 0 50 100 150 200
NECK ROTATION (DEG.) vs TIME (ms)
75
Max: 69.5 DEG.
S50+
Xmax: 57.3 ms
25
0-+ Min: -53.8 DEG.
257 Xmin: 173.0 ms
-50-+
CFC 60
-5+———++t+—+—+—+—+—+—+—+—f+—+—+—+—+—F—+—+—+
-50 0 50 100 150 200
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—_— Ill ‘ on 'estDesc: Neck Flexion Test Date: 2/16/12
S ‘I Component ID: D12532 Velocity: 22.83 ft/s, 6.96 m/s
)

OCCIPITAL MOMENT (Nm) vs TIME (ms)

100

Max: 93.8 Nm
75

Xmax: 47.3 ms
S50+
25 Min: -28.6 Nm
04%

Xmin: 16.3 ms
-25-+

CFC 600
50+ttt
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION

NECK EXTENSION TEST

HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D; D12533
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t0 22.2 22.0 Pass
Laboratory Relative Humidity % 10to 70 26 Pass
Pendulum Velocity m/s 5.95106.19 6.05 Pass
10 ms G's 17.20t0 21.20 19.39 Pass
Pendulum Deceleration 20 ms G's 14.00 to 19.00 16.51 Pass
30 ms G's 11.00 to 16.00 13.41 Pass
Peak Pendulum Deceleration After 30 ms G's <=22.0 13.4 Pass
Deceleration Decay Time to Cross 5 G's ms 38.0to0 46.0 38.3 Pass
. Maximum Degrees 81.0to 106.0 97.7 Pass
Maximum "D" Plane
Rotation Time ms 72.010 82.0 78.2 Pass
D Plgne Rotation Decay Time To Zero ms 1470 to 174.0 157.7 Pass
Crossing
Moment About Occipital Maximum Nm -52.910-79.9 -60.3 Pass
Condyte Time ms 65.0 10 79.0 717 Pass
Negatl_ve Moment Decay Time To Zero ms 120.0 to 148.0 145.2 Pass
Crossing
Overall Test Results Pass
A ﬁ,{
A7 / 2/16/12
% ratory TeChnicia Test Date

Approved By
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P Ill ‘ .l Test Desc: Neck Extension Test Date; 2/16/12
e .l‘ Component ID: D12533 Velocity: 19.84 fls, 6.05 mis

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

25
Max: 20.2 g's
20+
Xmax: 8.3 ms
15—+
10+ Min: -3.1¢'s
54%
Xmin: 46.7 ms
04?
CFC60
S5+ttt
-50 0 50 100 150 200
NECK ROTATION (DEG.) vs TIME (ms)
100
Max: 97.7 DEG.
75+
Xmax: 78.2 ms
50
251 Min: -31.5 DEG.
O Xmin: 188.6 ms
25-+
CFC 60
-5+—+—++t—+—+—+—+—+—+—+—+—f+—+—+—+—+—F—+—+—+
-50 0 50 100 150 200
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————— on 'estDesc: Neck Extension

Component ID: D12533

Test Date: 2/16/12
Velocity: 19.84 ft/s, 6.05 m/s

OCCIPITAL MOMENT (Nm) vs TIME (ms)

40

Max: 31.2 Nm
20+

Xmax; 188.2 ms
04?
-20+ Min: -60.3 Nm
_404?

Xmin: 71.7 ms
_60;?

CFC 600
-80 i | —t
-50 0 50 100 150 200




MGA RESEARCH CORPORATION
THORAX IMPACT
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12534
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t022.2 22.1 Pass
Laboratory Relative Humidity % 10to 70 25 Pass
Probe Velocity m/s 6.58 t0 6.82 6.77 Pass
Peak Probe Force N 5159 to 5893 5,280 Pass
Peak Sternum Displacement cm 6.35t0 7.26 6.72 Pass
Internal Hysteresis % 69 to 85 70 Pass
Overall Test Results Pass

7 2/16/12

cian Test Date

Approved By




_— Ill ‘ o 'estDesc: Thorax Impact Test Date: 2/16/12
S .l‘l Component ID; D12534 Velocity: 22.22 ftfs, 6.77 mis

FORCE (N) vs CHEST DISPLACEMENT (cm)

6000

Max: 5280.4 N
5000+
4000+ Xmax: 6.2 cm
3000+

Min: -19.6 N
2000+
1000 Xmin: 0.3 ¢cm

O 4
CFC 180
-1000 1 1 i —— i i 1
-1 0 1 2 3 4 5 6 7
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MGA RESEARCH CORPORATION

RIGHT KNEE IMPACT TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12535
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 18.9t0 25.5 22.0 Pass
Laboratory Relative Humidity % 10to 70 24 Pass
Probe Velocity m/s 2.071t02.13 2.08 Pass
Peak Probe Force Newtons 4715 to 5782 5,019 Pass
Overall Test Results Pass

- y
Jaca /BdK
aboratory Technician

Approved By

2/16/12

Test Date




————————— ‘ on 'estDesc: Right Knee
==l .l ‘l Component ID: D12535

Test Date: 2/16/12
Velocity: 6.83 ft/s, 2.08 m/s

FORCE (N) vs TIME (ms)
6000
Max: 5019.5N
5000+
4000+ Xmax: 2.5 ms
3000+
Min: -36.8 N
2000+
1000+ Xmin: 29.4 ms
04% S
CFC 600
-1000 i — i i ———————
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12536
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 18.9t0 25.5 22.0 Pass
Laboratory Relative Humidity % 10to 70 24 Pass
Probe Velocity m/s 2.071t02.13 2.10 Pass
Peak Probe Force Newtons 4715 to 5782 4,980 Pass
Overall Test Results Pass

- y
Janca  pdK
aboratory Technician

Do d . 1imbelaiecn

Approved By

2/16/12

Test Date




————————— ‘ on 'estDesc: Left Knee
=1 .l ‘l Component ID: D12536

Test Date: 2/16/12
Velocity: 6.89 ft/s, 2.10 m/s

FORCE (N) vs TIME (ms)
5000
Max: 4979.9N
4000+
Xmax: 2.5 ms
3000+
2000 Min: -29.8 N
1000+
Xmin: 33.6 ms
o+ —
CFC 600
-1000 i — i i ———————
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION
HIP-FEMUR FLEXION TEST
HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12530
Tested Parameter Units Specification Result Pass/Fall
Right Left

Laboratory Temperature deg C 18.9t0 25.6 22.1 221 Pass

Laboratory Relative Humidity % 10to 70 23 23 Pass

Rotation Rate deg/s 5.0-10.0 6.3 6.3 Pass

30 Degrees Nm 94.9 Nm Max 58.1 58.4 Pass

40.0 - 50.0 Degree

150 ft-Ibf / 203.4 Nm Deg Max Rotation 48.8 47.5 Pass

Overall Test Results Pass
A ﬁ,{
1 / 2/16/12
cian Test Date

Do d . 1imbelaiecn

Approved By




Ill ‘ on 'estDesc: Hip Femur Flexion Test Date: 2/16/12
omponent ID: elocity: 0 ft/s, 0.00 m/s
° ‘I C ID: D12539 Velocity: 0 ft/s, 0.00 m/

MOMENT (Nm) vs FEMUR ROTATION (Deg)

250
Max: 203.7 Nm
200
Xmax: 48.8 Deg
150
100 Min: -0.0 Nm
50
Xmin: 0.0 Deg
04
CFC 1000
-50 | — | |
0 10 20 30 40 50




_— Ill ‘ on 'estDesc: Hip Femur Flexion Test Date: 2/16/12
——————————— Omponent : e OCity: S, V.00 M/s
=————— ° ‘I C ID: D12530 Vel 0 ft/s, 0.00 m/

MOMENT (Nm) vs FEMUR ROTATION (Deg)

250
Max: 203.4 Nm
200+
Xmax: 47.5 Deg
150
Min: 0.0 Nm
100
Xmin: 0.1 Deg
50
CFC 1000
O f f f f f f f f f f f f f f f f f f f f
0 10 20 30 40 50



MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test ID: D12551
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature degC 18.9-25.6 22.0 Pass
Laboratory Relative Humidity % 10to 70 23 Pass
Peak Resultant Acceleration G's 225 - 275 263 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
A ﬁ,{
1A o 2117/12
aboratory Technician Test Date
David, Uimbelgon

Approved By

C-20



-_— Ill ‘ on TestDesc: Head Drop Test Date: 2/17/12
= .l ‘l Component ID: D12551 Velocity: 0 ft/s, 0 m/s

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

300
Max: 262.7 G's
250+
Xmax: 1.8 ms
200+
150 Min: 0.0 G's
100+
Xmin: -13.2 ms
S0+
CFC 1000
o+ttt
-20 0 20 40 60 80
HEADY (G's) vs TIME (ms)
4
Max: 3.7 G's
34%
Xmax: 2.4 ms
24%
14 Min:-1.6 G's
0 Xmin: 3.8 ms
1+
CFC 1000
2+—ttt+—t—+—+—+—+—t—+—+—+——+F—+—+—+—+F—+—+—+
-20 0 20 40 60 80
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MGA RESEARCH CORPORATION
NECK FLEXION TEST
HYBRID Il 50TH PERCENTILE MALE

S tory Techni

bl
clal

Dawid, Wnhellaren

Approved By

ATD Serial No: 351 Test I.D: D12552
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t0 22.2 21.9 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Pendulum Velocity m/s 6.89t0 7.13 7.06 Pass
10 ms G's 22.50 to 27.50 25.07 Pass
Pendulum Deceleration 20 ms G's 17.60 to 22.60 20.24 Pass
30 ms G's 12.50 to 18.50 17.08 Pass
Peak Pendulum Deceleration After 30 ms G's <=29.0 17.0 Pass
Deceleration Decay Time to Cross 5 G's ms 34.0t042.0 34.5 Pass
) Maximum Degrees 64.0to 78.0 70.4 Pass
Maximum "D" Plane
Time ms 57.0to 64.0 57.2 Pass
D" Plane Rotation Decay Time To Zero ms 113.0 to 128.0 113.2 Pass
Maximum N m 88.1t0108.5 96.3 Pass
Moment About Occipital
Time ms 47.0t0 58.0 48.1 Pass
Positive Moment Decay Time To Zero ms 97.0to0 107.0 103.6 Pass
Overall Test Results Pass

2/17/12

Test Date

C-22




P Ill ‘ .l Test Desc: Neck Flexion Test Date; 2/17/12
= .l‘ Component ID; D12552 Velocity: 23.15 ffs, 7.06 mis

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

30
Max: 28.0 g's
25+
20 Xmax: 7.8 ms
15—+
Min: -3.9 ¢'s
10+
5+ Xmin: 40.6 ms
04?
CFC60
S5+ttt
-50 0 50 100 150 200
NECK ROTATION (DEG.) vs TIME (ms)
75
Max: 70.4 DEG.
50+
Xmax: 57.2 ms
25+
Min: -47.5 DEG.
04?
Xmin: 172.2 ms
=25
CFC 60
-50+—+—t++t—+—+—+—+—+—+—+—+—f+—+—+—+—+—F—+—+—+
-50 0 50 100 150 200
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—_— Ill ‘ on 'estDesc: Neck Flexion Test Date: 2/17/12
S ‘I Component ID: D12552 Velocity: 23.15 ft/s, 7.06 m/s
)

OCCIPITAL MOMENT (Nm) vs TIME (ms)

100

Max: 96.3 Nm
75

Xmax: 48.1 ms
S50+
25 Min: -28.0 Nm
04%

Xmin: 18.7 ms
-25-+

CFC 600
50+ttt
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION

NECK EXTENSION TEST

HYBRID Il 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12553
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t0 22.2 21.9 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Pendulum Velocity m/s 5.95106.19 6.12 Pass
10 ms G's 17.20t0 21.20 17.98 Pass
Pendulum Deceleration 20 ms G's 14.00 to 19.00 15.72 Pass
30 ms G's 11.00 to 16.00 15.26 Pass
Peak Pendulum Deceleration After 30 ms G's <=22.0 15.2 Pass
Deceleration Decay Time to Cross 5 G's ms 38.0to0 46.0 38.4 Pass
. Maximum Degrees 81.0to 106.0 95.7 Pass
Maximum "D" Plane
Rotation Time ms 72.010 82.0 79.2 Pass
"D Plgne Rotation Decay Time To Zero ms 1470 to 174.0 157.4 Pass
Crossing
Moment About Occipital Maximum Nm -52.910-79.9 -57.0 Pass
Condyte Time ms 65.0 10 79.0 70.4 Pass
Negatl_ve Moment Decay Time To Zero ms 120.0 to 148.0 143.7 Pass
Crossing
Overall Test Results Pass
A ﬁ,{
wy /ol L 2/117/12
aporatory Technician Test Date

Approved By
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P Ill ‘ .l Test Desc: Neck Extension Test Date; 2/17/12
= .l‘ Component ID: D12553 Velocity: 20.08 fls, 6.12 mis

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

20
Max: 19.1¢'s
15
Xmax: 8.0 ms
10+
Min: -3.0 ¢'s
54%
Xmin: 46.6 ms
04%
CFC60
S5+ttt
-50 0 50 100 150 200
NECK ROTATION (DEG.) vs TIME (ms)
100
Max: 95.7 DEG.
75+
Xmax: 79.2 ms
50
251 Min: -28.7 DEG.
O Xmin: 188.2 ms
25-+
CFC 60
-5+—+—++t—+—+—+—+—+—+—+—+—f+—+—+—+—+—F—+—+—+
-50 0 50 100 150 200

C-26



P Ill ‘ on lestDesc: Neck Extension Test Date; 2/17/12
S ‘I Component ID: D12553 Velocity: 20.08 ft/s, 6.12 m/s
®

OCCIPITAL MOMENT (Nm) vs TIME (ms)

40

Max: 30.0 Nm
20+

Xmax: 188.2 ms
04?

Min: -57.0 Nm
20+

Xmin: 70.4 ms
40+

CFC 600
--0+——t+————+—+——F—————F——+—+—
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION
THORAX IMPACT
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12554
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t022.2 219 Pass
Laboratory Relative Humidity % 10to 70 18 Pass
Probe Velocity m/s 6.58 t0 6.82 6.77 Pass
Peak Probe Force N 5159 to 5893 5,398 Pass
Peak Sternum Displacement cm 6.35t0 7.26 6.36 Pass
Internal Hysteresis % 69 to 85 71 Pass

Overall Test Results Pass
lasca. 2
11 A /i 2/20/12
Jta oratory Technician Test Date

Approved By
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_— Ill ‘ o 'estDesc: Thorax Impact Test Date: 2/20/12
S .l‘l Component ID; D12554 Velocity: 22.22 ftfs, 6.77 mis

FORCE (N) vs CHEST DISPLACEMENT (cm)

6000

Max: 5398.4 N
5000+
4000+ Xmax: 6.0 cm
3000+

Min: -21.2N
2000+
1000 Xmin: -0.0 cm

O 4
CFC 180
-1000 1 1 i —— i i 1
-1 0 1 2 3 4 5 6 7
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MGA RESEARCH CORPORATION

RIGHT KNEE IMPACT TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12555
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 18.91t0 25.5 22.2 Pass
Laboratory Relative Humidity % 10to 70 24 Pass
Probe Velocity m/s 2.071t02.13 2.10 Pass
Peak Probe Force Newtons 4715 to 5782 4,957 Pass
Overall Test Results Pass

- y
Janca  pdK
aboratory Technician

Do d . 1imbelaicn

Approved By
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Test Date




————————— ‘ on 'estDesc: Right Knee
==l .l ‘l Component ID: D12555

Test Date: 2/17/12
Velocity: 6.89 ft/s, 2.10 m/s

FORCE (N) vs TIME (ms)
5000
Max: 4957.2N
4000+
Xmax: 2.5 ms
3000+
2000 Min: -18.7 N
1000+
Xmin: 10.9 ms
o+ —
CFC 600
-1000 i — i i ———————
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID 11l 50TH PERCENTILE MALE

ATD Serial No: 351 Test I.D: D12556
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 18.91t0 25.5 22.2 Pass
Laboratory Relative Humidity % 10to 70 24 Pass
Probe Velocity m/s 2.071t02.13 2.09 Pass
Peak Probe Force Newtons 4715 to 5782 4,914 Pass
Overall Test Results Pass

- y
Janca  pdK
aboratory Technician

Approved By
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Test Date




————————— ‘ on 'estDesc: Left Knee
=1 .l ‘l Component ID: D12556

Test Date: 2/17/12
Velocity: 6.86 ft/s, 2.09 m/s

FORCE (N) vs TIME (ms)
5000
Max: 4914.5N
4000+
Xmax: 2.5 ms
3000+
2000 Min: -25.0 N
1000~
Xmin: 10.6 ms
CFC 600
-1000 i — i i ———————
-25 0 25 50 75 100 125 150 175

C-33




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

ATD Serial No: 351 Test I.D: D12550
Tested Parameter Units Specification Result Pass/Fall
Right Left

Laboratory Temperature deg C 18.9t0 25.6 22.2 22.2 Pass

Laboratory Relative Humidity % 10to 70 24 24 Pass

Rotation Rate deg/s 5.0-10.0 6.3 6.3 Pass

30 Degrees Nm 94.9 Nm Max 58.1 58.9 Pass

40.0 - 50.0 Degree

150 ft-Ibf / 203.4 Nm Deg Max Rotation 48.7 47.4 Pass

Overall Test Results Pass
A ﬁ’i
1 / 217112
cian Test Date

Approved By
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_— Ill ‘ on 'estDesc: Hip Femur Flexion Test Date: 2/17/12
——————————— Omponent : e OCity: S, V.00 M/s
=————— ° ‘I C ID: D12559 Vel 0 ft/s, 0.00 m/

MOMENT (Nm) vs FEMUR ROTATION (Deg)

250
Max: 203.6 Nm
200+
Xmax: 48.7 Deg
150
Min: 0.0 Nm
100
Xmin: 0.1 Deg
50
CFC 1000
O f f f f f f f f f f f f f f f f f f f f
0 10 20 30 40 50
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_— Ill ‘ on 'estDesc: Hip Femur Flexion Test Date: 2/17/12
——————————— Omponent : e OCity: S, V.00 M/s
=————— ° ‘I C ID: D12550 Vel 0 ft/s, 0.00 m/

MOMENT (Nm) vs FEMUR ROTATION (Deg)

250
Max: 203.9 Nm
200+
Xmax: 47.4 Deg
150
Min: 0.0 Nm
100
Xmin: 0.0 Deg
50
CFC 1000
O f f f f f f f f f f f f f f f f f f f f
0 10 20 30 40 50

C-36



".M,, "WIp 10} pasn S32011Ng 8y} JO 82elNS Jeal ay] uo

HL1ON31

9'8cy v'eEr-viy julod swes ayl 0} H| Jomo| 8y} JO 89eNS 1soweal ay | Iv3ALIdOd M2011Ngd N
¥'001 T'617-L€6€E 199} 8 JO WIon0q 1HOIIH LOAId 33N W
ay1 Jo aueyd [eluoziioy sy} 01 1joq 10Aid 88U JO BuIlIRIUBD
T'29¢ 0'9.€-9'5G€ 198 94} o Wonod LHOIFH T¥3LMdOd 1
ay) Jo aue|d [eluozuoy ay} Jo aueld ay) 01 aoeuns Jeas
. e ENTENTGEREINE HLON3T
vivs 1'9rS-L70¢S [e21BA Jeal ay) 0} ysal) aauy oyl Jo Hed 1sow premio) syl J3IANM OL MD0l11Nd %
. conT_or ‘8JeINs 1eas
S'L6T 2'€0¢-8¢8T 3y} 01 }j0q 1oAld moQ|a 8yl Mojaq Ysa|} ayl WOl diNsesi 1H9IFH 1S34 MOg13 C
"110q 10A1d MOQ|3 81 YUM HLONT
8'/,.¢ 2',62-8'9/¢ aul| Ul Mog|d 8y} Uo Ysaly 8y} Jo Wed 1Samo| 8y} 0} SIAS|D MOS13 -OL ¥3A1NOHS I
lapjnoys ays jo dol uo uiod 1saybiy ayl woiy ainsesy
. con o [ERTEIEIEN))
oSy c8rcey 92BLINS [BJ1AA Jeal 1eas 0] upjs ded [|nyS Jo xoeq ANIMAOVE O1 40vd dvaH H
. e o s10Ad 1SUM pue Mod|8 LOAId LSIdM
vese Lesceere 3Y} yum aui| ut JoAid 1SLM BY) 01 US|} Mog|a 38U} JO Yoeq 0Ol MOdT13 40 MOvd 9
. T ‘Juswbas
9'G¢CT 9VET-V'6TT inwiy Jaddn ayy uo uiod 1s8yBIY 8y} Te painses|y IONVHVITO HOIHL =
. ccomar 21Xl syl INITMOVE
A 8'€8-9'89 JO 92.LNS [e2ILBA Jeal 8y} 0] SIAS[O Jap|Noys 8y} JO Jaluad INOYd LOAId 43dTNOHS .
. . . INITMOVE
- ERIIEIEIE]
0svi geri-8vyl 1od NOYH NOILVYOO1 INIOd-H d
0's8 €'98-€'18 9dual8)ay 1H9OIFH LNIOd-H 0
0’67y 2'LSV-8'TEY '92eINS Jeas ay} 0} Jjoq JoAld JBpINoys Jo ullIRUdD | LHOIFH LOAId ¥3ATNOHS S|
9'v8. T°008-L'¥.L ‘peay ays jo doy uo julod 1saybiy 01 ddeLNS 1e8s 1HOIFH ONILLIS V10l v
ININIFHNSVYIN (wu)
WALV NOISN3NIA S1v.i3ada NOILdIYOSs3A NOISN3WIA
AT1GNISSY

SNOISNINIA TYNYILXT O LHVdENS ZLS 1dvd ‘Il dId9AH

€9 ‘NS
sjuswaInseay [eulaix3 yis ‘[l pligAH

C-37



JONIHI4NNDHID LSIVM

16T Z'0LT-T°09T aouaiapRy | 40 INAWIUNSYIIN HOH ag
NOILYD0T IONIHIHTY
ONTYIANNDYID LSTAHD

b'Spe 1'8G€-1'2€€ aouaiapey | 40 INTWIUNSYIN HOS v
NOILYD0T IONIHIHTY

898/ 6'68.-5'65. 90B}INS Je8s an0ge WW T'S T T'G9T Pansesiy |  JONTHIHNNDNHID LSIVM e
. . . oy (LIMOVC LSIHD HLIM)

- 9JelINs Jeas aAnoge ww alNsea

1'898 £188-6'058 Jins 3 qe WW /2T T ¥'SYE P W | o Aol AL A

9°0vS /'8VS-€'825 L, "Wip uf se juiod ay1 1e painseapy | IONIHIAWNDHID AVIH X

006 076-8'8L 100} aU J0 1ed 1sapim 8y L H1AV3dg 1004 M

§'ge /'G9E-G'0GE s8s1A9]2 JapINOYs 8| pue 1yB J0 SaBPa BpISINOD HLAVIYE ¥3ATNOHS A

1908 67TE-L 662 diy a1 Jo 1ed 1SapIM BY L HLAVIYE diH n

Z6LT 0'88T-8'2.1 peayaio} ay) 0} peay au) o %oeg HLd3a avaH 1

96T € IYT-T'LET peay aup Jo ed 1sapim ay | HLAVIYg avaH s

028y 9°28v-2 LSk 1100 10AId 98U U} 01 SYO0NNG BU) JO IBLNS Jeal BUL HLONI 1 o
! 1OAId FANY OL YD0L1Nd

VIN 10T (IVOILIHOTHL) 1HOITH ONIANYLS R

1'vee 1'€€2-5'8T2 [eay Jo Jeai 0} 201 Jo diy HLON31 10OH d
. . . TENRLTY

- 9JBJINS Jeas anoqge 2INsea
9'18T S06T-€'SLT NS 83 SAOCE W T'G F 8YOE painsea | o o OV 0
INIWIENSYIN (wu)
v | Noisnawia STv13a NOILdI¥OS3a | NOISNAWIA
ATINISSY

panunuod ‘SNOISNINIA TYNYILXT O LYVdEaNS ‘il AI49AH

C-38



MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test ID: D12391
Tested Parameter Units Specification Result Pass/Fail
|Laboratory Temperature deg C 18.9t0 25.6 215 Pass
[Laboratory Relative Humidity % 10to 70 24 Pass
[Peak Resultant Acceleration G's 250 to 300 272 Pass
[Peak Lateral Acceleration G's +/-15 -1.3 Pass
[Unimodal N/A Yes Yes Pass
Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass

1,4 ) /M 213/12
aboratory Technician Test Date

Dawid. Winbhelaron

Approved By
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———————— Ill‘ .I Test Desc: Head Drop Test Date: 2/3/12
_ .l‘ Component ID: D12391 Velocity: 0 ft/s, 0 m/s

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

300
Max: 272.4 G's
250~
Xmax: 2.2 ms
200
150~ Min: 0.0 G's
1001
Xmin: -10.7 ms
90+
1 J LN CFC 1000
o+—+—+—+—+—4——rf—t—————t——+———f—————f———
-25 0 25 50 75 100 125
HEAD Y (G's) vs TIME (ms)
1.5
Max: 1.0G's
14
Xmax: 5.8 ms
0.51
0 W Min:-1.3 G's
05T Xmin: 2.0 ms
14
CFC 1000
-1.5+—+—++t+—+—+—+—t+—+—+—+—f—+—+—+—+—f—+—+—+——F—+—+—+
-25 0 25 30 75 100 125
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MGA RESEARCH CORPORATION
NECK FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12392
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature degC 20.6 to 22.2 21.8 Pass
Laboratory Relative Humidity % 10t0 70 24 Pass
Pendulum Speed m/s 6.891t07.13 7.06 Pass
10 ms m/s 211025 24 Pass
Pendulum Pulse 20 ms m/s 40t05.0 4.6 Pass
30 ms m/s 58107.0 6.2 Pass
D Plane Rotation Max deg 77 t0 91 78 Pass
Occipital Condyle Moment within Deflection Corridor Nm 69 to 83 71 Pass
Positive Moment Time Curve Decay to 10 Nm ms 80 to 100 83 Pass
Overall Results Pass
1A7 /// / 2/3/12

Laboratory Technician Test Date

B()M ) ‘tduwj-@%-quL

Approved By
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————— II l ‘ .I Test Desc: Neck Flexion Test Date: 2/3/12
= .l‘ Component ID: D12392 Velocity: 23.15 ft/s, 7.06 m/s

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

8
yan Max: 7.2 m/s
6__
1 Xmax: 191.4 ms
54
44
T Min: -0.0 m/s
3__
2__
1 Xmin: -1.1 ms
14
O__
1 CFC 180
-1+ttt
-50 0 50 100 150 200
NECK ROTATION (DEG) vs TIME (ms)
100
Max: 77.5 DEG
75
30 Xmax: 55.9 ms
25
Min: -52.4 DEG
O__
251 Xmin: 183.8 ms
-501
CFC 60
-5+——tt+—+—+—+—f—+—+—+—+——+—+—+—+—F—+—+—+
-50 0 30 100 150 200

C-42



————— II l ‘ .I Test Desc: Neck Flexion Test Date: 2/3/12
= .l‘ Component ID: D12392 Velocity: 23.15 ft/s, 7.06 m/s

OCCIPITAL MOMENT (Nm) vs TIME (ms)

80

Max: 70.5 Nm
601

Xmax: 42.3 ms
40+
201 Min: -23.9 Nm
O__

Xmin: 12.2 ms
20+

CFC 600
40-——+——+——+—+—+—+—1—+—+—+—+—1—————1—
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION
NECK EXTENSION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12393
Tested Parameter Units Specification Result Pass/Falil
Laboratory Temperature deg C 20.6t0 22.2 21.8 Pass
Laboratory Relative Humidity % 10to0 70 26 Pass
Pendulum Speed m/s 5.95106.19 6.12 Pass

10 ms m/s 1.5t01.9 1.9 Pass

Pendulum Pulse 20 ms m/s 311039 3.8 Pass
30 ms m/s 46t05.6 5.3 Pass

D Plane Rotation Max deg 99 to 114 104 Pass
Occipital Condyle Moment within Deflection Corridor  Nm -65 to -53 -53 Pass
Negative Moment Time Curve Decay to -10 Nm ms 94 to 114 103 Pass
Overall Results Pass

A0 //’ L ( 21312

Laboratory Technician Test Date

Dawid , Winhellaren

Approved By
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] Ill‘ .I Test Desc: Neck Extension Test Date: 2/3/12
= .l‘ Component ID: D12393 Velocity: 20.08 ft/s, 6.12 m/s

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

7
Max: 6.3 m/s
61
5__
Xmax: 190.2 ms
44
3T Min: -0.0 m/s
21
al Xmin: -0.9 ms
O__
CFC 180
-1+ttt
-50 0 50 100 150 200
NECK ROTATION (DEG) vs TIME (ms)
125
Max: 104.1 DEG
1001
751+ Xmax: 74.6 ms
S0
Min: -31.1 DEG
25
o0+ Xmin: 190.2 ms
251
CFC60
S50+——tt+—+—+—+—f—+—+—+—+——+—+—+—+—F—+—+—+—
-50 0 30 100 150 200
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] Ill‘ .I Test Desc: Neck Extension Test Date: 2/3/12
= .l‘ Component ID: D12393 Velocity: 20.08 ft/s, 6.12 m/s

OCCIPITAL MOMENT (Nm) vs TIME (ms)

30
201 Max: 22.0 Nm
10
1 Xmax: 187.9 ms
0+
104
T Min: -53.4 Nm
-20
-30
1 Xmin: 70.7 ms
401
-50-
1 CFC 600
-60 —tt+——
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION

THORAX IMPACT

HYBRID Il 5TH PERCENTILE

ATD Serial No: 634

Test 1.D: D12394

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 221 Pass
Relative Humidity % 10t0 70 22 Pass
Probe Speed m/s 6.59 to 6.83 6.77 Pass
Peak Deflection mm 50 to 58 51 Pass
Peak Resistive Force w/in Deflection Corridor kN 39to44 4.16 Pass
Internal Hysteresis % 69 to 85 74 Pass
Peak Force 18 mm - 50 mm N <=4,600 N 4183 Pass
Overall Test Results Pass

iy ACA UL
aboratory Technician

Dawid. Winbhelaron

Approved By

C-47
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Test Date




_ II l‘ .I Test Desc: Thorax Impact Test Date: 2/6/12
= .l‘ Component ID: D1239%4 Velocity: 22.22 ft/s, 6.77 m/s

FORCE (kN) vs CHEST DISP (mm)

Max: 4.3 kN

Xmax: 6.1 mm

Min: -0.1 kN

Xmin; 2.7 mm

CFC 180

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: 634

Test I.D:; D1

2395

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.91025.5 215 Pass
Laboratory Relative Humidity % 10to 70 21 Pass
Probe Speed m/s 2.07t02.13 210 Pass
Maximum Force kN 3.45104.06 3.95 Pass
Overall Test Results Pass

”?mm, /M

(/Laboratory Technician

Dawid. Winbhelaron

Approved By

C-49
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Test Date




_ on TestDesc: Right Knee Test Date: 2/6/12

Component ID: D12395 Velocity: 6.88 ft/s, 2.10 m/s
FORCE (kN) vs TIME (ms)
4
354 Max: 4.0 kN
3__
1 Xmax: 2.1 ms
2.5
24
T Min: -0.0 kN
1.50
1__
1 Xmin: 6.6 ms
0.5+
o+ —
1 CFC 600
-0.5-—+—+—+—+—t+—+—+—+—+—t+—+—+—+1—+—+—+——t—+——+—+—1+——————————
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12396
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature deg C 18.91025.5 215 Pass
Laboratory Relative Humidity % 10to 70 21 Pass
Probe Speed m/s 2.07t02.13 210 Pass
Maximum Force kN 3.45104.06 3.86 Pass
Overall Test Results Pass

Janca ALK

dﬁaboratory Technician Test Date

Approved By
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_ on TestDesc: Left Knee Test Date: 2/6/12

Component ID: D12396 Velocity: 6.88 ft/s, 2.10 m/s
FORCE (kN) vs TIME (ms)
4
354 Max: 3.9 kN
3__
1 Xmax: 2.0 ms
2.5
24
T Min: -0.0 kN
1.50
1__
1 Xmin: 9.8 ms
0.5+
o+ —
1 CFC 600
-0.5-—+—+—+—+—t+—+—+—+—+—t+—+—+—+1—+—+—+——t—+——+—+—1+——————————
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

TORSO FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12397

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature degC 18.91t0 25.6 21.7 Pass

Laboratory Relative Humidity % 10t0 70 22 Pass

Initial Angle deg Oto20 18 Pass

Return Angle deg +/-8 6 Pass

Force at 45 deg N 320 to 390 339 Pass

Upper Torso Deflection Rate Deg/sec 05t01.5 1.0 Pass
Overall Result Pass

AT /// ’ 2/6/12
aboratory Technician Test Date

Bmfuﬂ ) ‘71)xxy\j-@%‘quL

Approved By
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MGA RESEARCH CORPORATION
HEAD DROP TEST
HYBRID 11l 5TH PERCENTILE

ATD Serial No: 634 Test ID: D12561
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 18.9t0 25.6 21.8 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Peak Resultant Acceleration G's 250 to 300 276 Pass
Peak Lateral Acceleration G's +/- 15 -2.9 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A within 10% of peak Yes Pass
Overall Test Results Pass

A ,i
A7 /M 201712
aboratory Technician Test Date

Emw ) ‘7,(JJ/MMAWL

Approved By
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-_— Ill ‘ on IestDesc: Head Drop Test Date: 2/17/12
—_— .l ‘l Component ID: D12561 Velocity: 0 ft/s, 0 m/s

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

300
Max: 275.7 G's
250
Xmax: 2.0 ms
200+
150+ Min: 0.0 G's
100
Xmin: -10.0 ms
S50+
CFC 1000
0 +————— sttt
-25 0 25 50 75 100 125
HEADY (G's) vs TIME (ms)
1
Max: 1.0 G's
0.5
04%
Xmax: 28.3 ms
-0.5
-1 Min: -2.9 G's
-1.5
Xmin: 2.0 ms
2+
257 CFC 1000
-3+—+—+t+—t—+—+—+—+—t—+—+—+—+—+—+—+—+—+—f—+—+—+—+—F—+—+—+
-25 0 25 50 75 100 125
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MGA RESEARCH CORPORATION
NECK FLEXION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12562
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6 t0 22.2 21.9 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Pendulum Speed m/s 6.89t0 7.13 7.06 Pass
10 ms m/s 21t025 24 Pass
Pendulum Pulse 20 ms m/s 4.0t05.0 4.9 Pass
30 ms m/s 5.8t07.0 6.4 Pass
D Plane Rotation Max deg 77 t0 91 84 Pass
Occipital Condyle Moment within Deflection Corridor Nm 69 to 83 70 Pass
Positive Moment Time Curve Decay to 10 Nm ms 80 to 100 84 Pass
Overall Results Pass
1 \ H 2/117/12
/

Laboratory Technician Test Date

Approved By
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P Ill ‘ .l Test Desc: Neck Flexion Test Date; 2/17/12
= .l‘ Component ID; D12562 Velocity: 23.15 ffs, 7.06 mis

PENDULUM VELOCITY (ms) vs TIME (ms)

8
| Max: 7.4
21 ax: 7.4 m/s
64%
T Xmax: 189.8 ms
54%
44%
T Min: -0.0 m/s
34%
24%
1 Xmin: -1.0 ms
14%
Of CFC 180
Attt
-50 0 50 100 150 200
NECK ROTATION (DEG) vs TIME (ms)
100
Max: 84.2 DEG
75+
50+ Xmax: 57.9 ms
25+
Min: -54.2 DEG
04%
o5 Xmin: 189.8 ms
-50-+
CFC 60
-5+———++t+—+—+—+—+—+—+—+—f+—+—+—+—+—F—+—+—+
-50 0 50 100 150 200
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—_— Ill ‘ on 'estDesc: Neck Flexion Test Date: 2/17/12
S ‘I Component ID: D12562 Velocity: 23.15 ft/s, 7.06 m/s
)

OCCIPITAL MOMENT (Nm) vs TIME (ms)

80

Max: 70.1 Nm
60

Xmax: 55.8 ms
40+
20 Min: -26.5 Nm
04%

Xmin: 12.4 ms
20+

CFC 600
40+t
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION
NECK EXTENSION TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12563
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 20.6t0 22.2 219 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Pendulum Speed m/s 5.95106.19 6.12 Pass

10 ms m/s 15t01.9 19 Pass

Pendulum Pulse 20 ms mis 311039 3.7 Pass
30 ms m/s 4.61t05.6 5.2 Pass

D Plane Rotation Max deg 99to 114 104 Pass
Occipital Condyle Moment within Deflection Corridor Nm -65to -53 -57 Pass
Negative Moment Time Curve Decay to -10 Nm ms 94 t0 114 97 Pass
Overall Results Pass

2/17/12

Test Date

M /

Approved By
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P Ill ‘ .l Test Desc: Neck Extension Test Date; 2/17/12
= .l‘ Component ID: D12563 Velocity: 20.08 fls, 6.12 mis

PENDULUM VELOCITY (ms) vs TIME (ms)

7
Max: 6.7 m/s
64?
54%
Xmax: 188.6 ms
44?
3 Min: -0.0 m/s
24%
Xmin: -1.0 ms
14%
04%
CFC 180
Attt
-50 0 50 100 150 200
NECK ROTATION (DEG) vs TIME (ms)
125
Max: 103.8 DEG
100+
75+ Xmax: 72.5ms
S0+
Min: -34.7 DEG
25+
0 Xmin: 188.6 ms
=25
CFC 60
-5+—+—++t—+—+—+—+—+—+—+—+—f+—+—+—+—+—F—+—+—+
-50 0 50 100 150 200
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————— on 'estDesc: Neck Extension

Component ID: D12563

Test Date: 2/17/12
Velocity: 20.08 ft/s, 6.12 m/s

OCCIPITAL MOMENT (Nm) vs TIME (ms)

20

Max: 19.5 Nm
10+
04*

Xmax; 188.3 ms
_10;?
-20+ Min:; -57.1 Nm
_30;?

Xmin: 69.2 ms
_40;?
_50;?

CFC 600
-60 i | —t
-50 0 50 100 150 200
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MGA RESEARCH CORPORATION

THORAX IMPACT
HYBRID 11l 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12564
Tested Parameter Units Specification Result Pass/Fall
Temperature deg C 20.6t022.2 22.0 Pass
Relative Humidity % 10to 70 18 Pass
Probe Speed m/s 6.59 to 6.83 6.77 Pass
Peak Deflection mm 50 to 58 52 Pass
Peak Resistive Force w/in Deflection Corridor kN 39t044 4.13 Pass
Internal Hysteresis % 69 to 85 74 Pass
Peak Force 18 mm - 50 mm N <=4,600 N 4135 Pass
Overall Test Results Pass

7
cian

Approved By
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Test Date




_— Ill ‘ o 'estDesc: Thorax Impact Test Date: 2/20/12
S .l‘l Component ID; D12564 Velocity: 22.22 ftfs, 6.77 mis

FORCE (kN) vs CHEST DISP (mm)

Max: 4.3 kN

Xmax; 6.0 mm

Min: -0.0 kN

Xmin: 2.5 mm

CFC 180

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: 634 Test I.D: D12565
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature degC 18.9t0 25.5 219 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Probe Speed m/s 2.071t02.13 2.08 Pass
Maximum Force KN 3.4510 4.06 3.89 Pass
Overall Test Results Pass

- y
Jaca /BdK
aboratory Technician

Approved By
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————— on 'estDesc: Right Knee Test Date: 2/17/12

Component ID: D12565 Velocity: 6.83 ft/s, 2.08 m/s
FORCE (kN) vs TIME (ms)
4
i Max: 3.9 kN
351 ax: 3.9
3 -
T Xmax: 2.1 ms
2.5+
2 -
T Min: -0.0 kN
1.5+
1 .
1 Xmin: 16.9 ms
0.5+
Of CFC 600
-0.5 +—+—+—+—++4+—+—+—+—+t+—+—+—+t++++ft+—+—+—F————F+———+—
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

LEFT KNEE IMPACT TEST
HYBRID Il 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12566
Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature degC 18.9t0 25.5 219 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Probe Speed m/s 2.071t02.13 2.08 Pass
Maximum Force KN 3.4510 4.06 4.02 Pass
Overall Test Results Pass

- y
Jaca /BdK
aboratory Technician

Approved By
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= on 'estDesc: Left Knee Test Date: 2/17/12

Component ID: D12566 Velocity: 6.83 ft/s, 2.08 m/s
FORCE (kN) vs TIME (ms)
5
Max: 4.0 kN
44?
Xmax: 2.0 ms
31
2 Min: -0.0 kN
14?
Xmin: 26.8 ms
CFC 600
-1+ttt
-25 0 25 50 75 100 125 150 175
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MGA RESEARCH CORPORATION

TORSO FLEXION TEST
HYBRID 11l 5TH PERCENTILE

ATD Serial No: 634 Test I.D: D12567

Tested Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 18.910 25.6 21.8 Pass
Laboratory Relative Humidity % 10to 70 22 Pass
Initial Angle deg O0to 20 19 Pass
Return Angle deg +/- 8 5 Pass
Force at 45 deg N 320 to 390 363 Pass
Upper Torso Deflection Rate Deg/sec 05t01.5 1.0 Pass

Overall Result Pass

2/17/12
Test Date

Approved By
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