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SECTION 1

TEST PURPOSE AND PROCEDURE

PURPOSE

This moving deformable barrier side impact test is part of the MY 2012 New Car Assessment
Program Side Impact Test Program, sponsored by the National Highway Traffic Safety
Administration (NHTSA), under contract number DTNH22-09-D-00126. The purpose of this test is
to generate comparative side impact performance in a 2012 Kia Sportage Utility Vehicle.

The side impact test was conducted in accordance with the Office of Crashworthiness Standard's

Laboratory Test Procedure dated August 2011.
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SECTION 2
SUMMARY OF TEST RESULTS

SUMMARY

A 2012 Kia Sportage Utility Vehicle was impacted on the left (driver's) side by a Moving
Deformable Barrier (MDB) which was moving forward in a 27° crabbed position to the tow road
guidance system at a velocity of 62.02 km/h (38.54 mph). The target vehicle was stationary and
was positioned at an angle of 63° to the line of forward motion. The side impact test was
conducted by the Calspan Corporation Transportation Sciences Center in Buffalo, New York on
January 6, 2012. Pretest and post- test photographs of the test vehicle, the MDB and the
dummies (ES-2re and SID-lIs) are included in this report.

Dummies were placed in the driver and left rear designated seating positions according to
instructions specified in the OCWS Side Impact Laboratory Test Procedure, dated August 2011.
The side impact event was documented by 9 high-speed and 2 real-time cameras. Camera
locations are included in this report.

The Dummies were instrumented in the following manner:

DRIVER ATD (ES-2re)

Primary and redundant head CG tri-axial accelerometers

Chest upper rib, middle rib, and lower rib y-axis displacement potentiometers
Abdomen forward, middle, and rear y-axis load cells

Lower spine (T12) tri-axial accelerometers

Public symphysis y-axis load cell

PASSENGER ATD (SID-lIs)

Primary and redundant head CG tri-axial accelerometers

Chest upper rib, middle rib, and lower rib y-axis displacement potentiometers
Abdomen upper rib and lower rib y-axis displacement potentiometers

Lower spine (T12) tri-axial accelerometers

Acetabulum and iliac wing y-axis load cells

Appendix B contains the vehicle and dummy response data. Dummy configuration and
performance verification data can be found in Appendix C of this report.
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DUMMY INJURY VALUES

Measurement Description

Driver ATD (ES-2re)

Units | Threshold Result
Head Injury Criteria (HIC36) - 1000 150.73
Maximum Thorax Rib Deflection mm 44 26.87
Combined Abdominal Force N 2500 1089.54
Pubic Symphysis Force N 6000 -1840.12

Measurement Description

Passenger ATD (SID-lIs)

Units | Threshold Result
Head Injury Criteria (HIC36) ﬁ 1000 227.62
Lower Spine (T12) Resultant Acceleration G 82 55.42
Total Pelvic Force (sum of acetabular and iliac forces) N 5525 3065.98
Maximum Thoracic Rib Deflection mm 38* 16.19
Maximum Abdominal Rib Deflection mm 45* 19.18

*Proposed IARV

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

Left Front (Driver) Left Rear (Passenger)
Restraint Type Occupant Location 1 | Occupant Location 4
Mounted | Deployed | Mounted | Deployed
Frontal Airbag Yes No
Knee Airbag No No
Curtain Airbag Yes Yes Yes Yes
Torso/Pelvis Airbag Yes Yes No No
Seat Belt Pretensioner Yes Yes No No
Seat Belt Load Limiter Yes Yes No No

GENERAL COMMENTS:

1. P1 serial number - FO34, P2 serial number — 300

2. Left front tire went flat during impact event.

3. Camera No.2 does not have a time stamp due to an internal malfunction and needs to be

sent back to the manufacturer for repair.

DATA ANOMALIES:

e Driver Front Abdomen FY has negative spike at 14 and 22 ms
e Driver Pubic Symphysis FY has a questionable spike at 22 ms
e Passenger Head AXR has a questionable spike at 67ms

2-2
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SECTION 3
Occupant and Vehicle Information

This section contains information reporting for the following Data Sheets:

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

Data Sheet No.

1 - General Test and Vehicle Parameter Data

2 — Seat, Seat Belt, Steering Wheel Adjustment and Fuel System Data

3 — Dummy Longitudinal Clearance Dimensions
4 — Dummy Lateral Clearance Dimensions

5 — Camera and Instrumentation Data

6 — Test Vehicle Accelerometer Locations

7 — MDB Accelerometer Locations

8 — Post-Test Observations

9 — MDB Summary of Results

10 — Test Vehicle Profile Measurements

11 — Test Vehicle Exterior Crush Measurements
12 — MDB Exterior Static Crush Measurements
13 — FMVSS No. 301 Static Rollover Results

14 — Dummy/Vehicle Temperature and Humidity Stabilization Data

3-1
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DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012
TEST VEHICLE INFORMATION AND OPTIONS
NHTSA No. MC0510 Traction Control System (TCS) Yes
Model Year 2012 Auto-Leveling System No
Make Kia Automatic Door Locks (ADL) Yes
Model Sportage Power Window Auto-Reverse No
Body Style Utility Vehicle Other Optional Feature --
VIN KNDPB3A22C7217023 Driver Front Airbag Yes
Body Color Gold/tan/copper Driver Curtain Airbag Yes
Odometer Reading (km/mi) 117 /73 Driver Head/Torso Airbag No
Engine Displacement (L) 24 Driver Torso Airbag No
Type/No. Cylinders CVVT 4 Driver Torso/Pelvis Airbag Yes
Engine Placement Lateral Driver Pelvis Airbag No
Transmission Type Automatic Driver Knee Airbag No
Transmission Speeds 6-Speed Rear Pass. Curtain Airbag Yes
Overdrive Yes Rear Pass. Head/Torso Airbag No
Final Drive Front Wheel Drive Rear Pass. Torso Airbag No
Roof Rack No Rear Pass. Torso/Pelvis Airbag No
Sunroof/T-Top No Rear Pass. Pelvis Airbag No
Running Boards No Driver Seat Belt Pretensioners Yes
Tilt Steering Wheel Yes Rear Pass. Seat Belt Pretensioners No
Power Seats No Driver Load Limiter Yes
Anti-Lock Brakes (ABS) Yes Rear Pass. Load Limiter No
All-Wheel Drive (AWD) No Other Safety Restraint --
Does owner’s manual provide instructions to turn off automatic door locks? No
DATA FROM CERTIFICATION LABEL
Manufactured By Kia Motor Corporation GVWR (kg) 2,040
Date of Manufacture 8/11 GAWR Front (kg) 1,075
Vehicle Type Utility Vehicle GAWR Rear (kg) 1,125
VEHICLE SEATING AND WEIGHT CAPACITY DATA
Measured Parameter Front Rear Third Total
Designated Seating Capacity (DSC) 2 3 5
Capacity Weight (VCW) (kg) 420.0 (A)
DSC X 68.04 kg 340.2 (B)
Cargo Weight (RCLW) (kg) 79.8 (A-B)
VEHICLE SEAT TYPE
Type of Seat Pan Type of Seat Back
Seating Location Bucket | Bench S Contoured Fixed st
Bench W/ Lever | W/ Knob
Front Seat X X
Rear or Second Row Seat X

Third Row seat

3-2

TR2561



Test Vehicle:

DATA SHEET NO. 1 ... (CONTINUED)

GENERAL TEST AND VEHICLE PARAMETER DATA

2012 Kia Sportage

N

Test Program: NCAP Side MDB Impact Test

VEHICLE TIRE INFORMATION

used

Tire ply
campaeitian
and materisls

U.S. DOT safaty
atandard code

oad index & A
speed symbol

Treadwear, traction
and lemperature grades

@20 |Hn..';‘ﬁ(-,,‘,__1 .

e
p— in milimeters

Ratio of height T8
width (aspect ratio)

wheel in inches

Max_cold
inflation &
load limit

HTSA No.:

Test Date:

TIRE PLACARD INFORMATION

MC0510
1/6/2012

Collect year, make, model, VIN, items circled in red, and tire manufacturer and tire name.

Measured Parameter Front Rear
Recommended Cold Tire Pressure (kPa) 230 230
Recommended Tire Size P225/60R17 P225/60R17

TIRE SIDEWALL INFORMATION

Measured Parameter Front Rear
Max. Tire Pressure (kPa) 300 300
Tire Size on Vehicle P225/60R17 P225/60R17
Tire Manufacturer Kumho Kumho
Tire Name SOLUS KL21 SOLUS KL21
Tire Type All Weather All Weather
Tire Width 225 225
Aspect Ratio 60 60
Radial Yes Yes
Wheel Diameter 665 665
Load Index/Speed 99H 99H
Treadwear 500 500
Traction Grade A A
Temperature Grade A A
Tire Material Rubber Rubber

3-3
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DATA SHEET NO. 1 ... (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012
TIRE PRESSURES
Units LF RF LR RR
As Delivered kPa 230 230 230 230
Tire Placard kPa 230 230 230 230
Owner’s Manual kPa 230 230 230 230
As Tested kPa 230 230 230 230
MDB TIRE SPECIFICATIONS
Units | Requirement LF RF LR RR
Tire Size h| P205/75R15 | P205/75R15| P205/75R15 | P205/75R15 | P205/75R15
Tire Pressure | kPa | 200 + 21 214 214 214 214
TEST VEHICLE AXLE WEIGHTS
As Delivered (UVW) As Tested (ATW) Fully Loaded
Units Front Rear Total Front Rear Total Front Rear Total
Axle Axle Axle Axle Axle Axle
Left kg 446.5 302.0 h 486.0 395.0 Ll 492.0 | 392.0 ‘-
Right kg 431.0 | 288.0 - 425.0 | 369.5 - 441.0 | 3535
Ratio % 60 40 54 46 56 44
Totals | kg | 8775 | 590.0 | 14675 911.0 | 7645 [ 16755 933.0 | 7455 | 1,678.5 |
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1,467.5 (A)
Sum of Actual Weight of 2 P572 ATDS Used kg 136.8 (B)
Rated Cargo/Luggage Weight (RCLW) kg 79.8 ©
Calculated Target Vehicle Test Weight (TVTW) kg 1,683.4 (A+B+C)

Does the measured As Test Vehicle Weight lie within the required weight range (i.e. Calculated
Test Vehicle Target Weight — 4.5 kg to — 9 kg)?

Yes

[ INo

WEIGHT OF BALLAST AND VEHICLE COMPONENTS REMOVED TO MEET TVTW

Component Description Weight (kg)
None 0
Ballast / Equipment Added 83.5
3-4 TR2561



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

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510

Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012

TEST VEHICLE ATTITUDE AND CG

Measurement Description Units | Fully Loaded As Tested Meets -
Requirement
LF mm 753 755 Yes
RF mm 759 764 Yes
RR mm 743 736 Yes
LR mm 733 728 Yes
Vehicle CG (Aft of Front Axle) mm 1,173 1,205
Vehicle CG (Left(+)/Right(-)
from Longitudinal Centerline) mm He w2

*** The “As Tested” vehicle attitude measurements must be equal to or within £ 10mm of the
“Fully Loaded” vehicle attitude measurements at each wheel well. Indicate “Yes” or “No” for
“Meets Requirements”.
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Test Vehicle:

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

2012 Kia Sportage

Test Program: NCAP Side MDB Impact Test

SEAT POSITIONING
The driver’s seat, front center seat (if applicable), and right front passenger’s seat should be set to
the mid-track, lowest, mid-angle position. The struck-side rear passenger’s seat, rear center seat,
and non-struck side rear passengers’ seats should be set to the rear-most, lowest, mid-angle

NHTSA No.:
Test Date:

MCO0510

1/6/2012

position.
SCRL ANGLE RANGE
SCRL (°)
Sl Max Min Mid
Driver Seat 12.9 9.9 11.4

Front Passenger Seat

Front Center Seat*

- Not Adiustable -

Struck Side Rear Seat Fixed Fixed Fixed
Non-Struck Side Rear Seat Fixed Fixed Fixed
Rear Center Seat* Fixed Fixed Fixed
*if applicable
SEAT HEIGHT AND ANGLE
As Tested As Tested SCRP Height (mm)
SCRL SCRP SCIRE .
Seat | angle (Mid) | Height Helght e e e armost ulles RS
o Position Fore/Aft Most
@) (mm)

Max 54 27 74
Driver Seat 11.4 24 Mid 27 34 47

Min 0 7 18
Front Max
Passenger Not Adjustable Mid
Seat Min
Front Max
Center Mid
Seat* Min
s . Max

fruck Side Fixed Fixed Mid

Rear Seat -

Min
Non-Struck Max
Side Rear Fixed Fixed Mid
Seat Min

Max
Rear Center | ke Fixed Mid
Seat -

Min
*if applicable
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DATA SHEET NO. 2 ... (CONTINUED)
SEAT, SEAT BELT, STEERING WHEEL ADJUSTMENT AND FUEL SYSTEM DATA

Test Vehicle: 2012 Kia Sportage

Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

SEAT FORE / AFT POSITION

MCO0510

1/6/2012

Total Fore / Aft Travel

Test Position from

Front Center Seat*

Seat Forwardmost Position
mm Detents* mm Detent*
Driver Seat 240 0-24 120 12
Front Passenger Seat 240 0-24 120 12

Struck Side Rear Seat Fixed Fixed Fixed Fixed
Non-Struck Side Rear Seat Fixed Fixed Fixed Fixed
Rear Center Seat* Fixed Fixed Fixed Fixed
*if applicable

SEAT BACK ANGLE ADJUSTMENT (D’Qg?éis) -

The driver's seat back is positioned to the manufacturer's Upright Seat

designated design angle. The front center and front
passenger's seat backs are positioned in a similar manner as
the driver's seat back. The struck side rear seat back is

positioned such that the dummy's head is level. The rear

center and non-struck side rear outboard seat backs are

positioned in a similar manner as the struck-side rear seat

back.

Position —*

Seat Cushion

Adjuster

FRONT SEAT ASSEMBLY

Total Seat Back Angle

Test Position from

Front Center Seat*

Seat Range Most Upright

Degrees Detents* | Degrees | Detents*
Driver Seat w/ Seated Dummy -13.81049.5 - 8.2 -
Front Passenger Seat -13.8t0 49.5 - 8.2 -

Struck Side Rear Seat w/ Seated Dummy Fixed Fixed Fixed Fixed
Non-Struck Side Rear Seat Fixed Fixed Fixed Fixed
Rear Center Seat* Fixed Fixed Fixed Fixed
*if applicable
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Test Vehicle:
Test Program: NCAP Side MDB Impact Test

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

NHTSA No.:
Test Date:

MCO0510

2012 Kia Sportage
_1/6/2012

SEAT BELT ANCHORAGE ADJUSTMENT
Seat belt anchorages are adjusted in accordance with the information provided by the
manufacturer on Form No. 1. For this test zero is defined as the uppermaost position.

Total No. of Positions

Placed in Position

Driver Seat

4

0

Rear Seat

Fixed

Fixed

HEAD RESTRAINT ADJUSTMENT
The driver’'s head restraint is adjusted to the highest and most full forward in-use position. The
struck-side rear passenger’s head restraint is adjusted to the lowest and most full forward in-use

position.

Total No. of Positions Placed in Position
Driver Seat 6 0
Rear Seat 3 2

STEERING COLUMN ADJUSTMENT

Steering wheel and column adjustments are made so that the steering wheel
hub is at the center of its geometric locus it describes when it moves through
its full range of motion.

Fore/Aft Position

Degrees

Lowermost - Position 1 64.1
Geometric Center — Position 2 60.1
Uppermost — Position 3 62.1

LEFT SIDE VIEW

Telescoping Steering Wheel Travel 40 STEERING COLUMN ASSEMBLY
Test Position 20
FUEL PUMP
Describe the fuel pump type, details about how it N e N Ve
operates, and the location of the fuel filler neck. ; R

Vapor VYolume

Filler Cap

The electric fuel pump operates when the ignition is in the ‘on’

position and the engine is running. The fuel filler neck is

located above the left rear wheel.

Unusable Capacity-

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

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012

FUEL TANK CAPACITY

Liters

Usable Capacity of “Standard Tank” (see Form No. 1) 57.9
Usable Capacity of “Optional Tank” (see Form No. 1)

Usable Capacity of Standard Tank (see Owner’s Manual)
Usable Capacity of Optional Tank (see Owner’s Manual)

93% of Usable Capacity 53.9
Actual Amount of Solvent Used in Test 53.9
1/3 of Usable Capacity 19.3

Is the Actual Amount of Solvent Used in the test equal to 93% + 1% of the Usable
Capacity stated in Form No. 1? Yes [ ] No
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DATA SHEET NO. 3

DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012
B-POST STRIKER
NOTE: 2-DOOR VEHICLE SHOWT .
ME ASUREAENTS FOR 4 4 DOOR
LEFT SIDE VIEW AR Ry
DUMMY LONGITUDINAL CLEARANCE DIMENSION INFORMATION
Driver Passenger
Driver Code Pass. Code Measurement Description (Serial No. F034) | (Serial No. 300)
HH Header to Header
HW Header to Windshield
HZ HZ Head to Roof Liner
NR NB Nose to Rim/Seat Back
CD | CB Chest to Dash/Seat Back
CS _ Chest to Steering Wheel
KD(L)/KDA(L)° KB(L)/KBA(L)° | Left Knee to Dash/Seat Back
KD(R)/KDA(R)® | KB(R)KBA(R)° | Right Knee to Dash/Seat Back
PAX® PAX® Pelvic Tilt Angle X
P ear Pelvic Tilt Angle Y
PHX PHX Hip Point to Striker (X-Axis)
PHZ PHZ Hip Point to Striker (Z-Axis)

3-10
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DATA SHEET NO. 4
DUMMY LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510

Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012

FRONT VIEW OF DUMMY

DUMMY LATERAL CLEARANCE DIMENSION INFORMATION

Code Measur_enjent Units _ Driver Pgssenger
Description (Serial No. FO34) (Serial No. 300)
HR Head to Side Header Mm 203 248
HS Head to Side Window Mm 340 362
AD Arm to Door Mm 104 158
HD Hip Point to Door Mm 151 166
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DATA SHEET NO. 5

CAMERA AND INSTRUMENTATION DATA

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012
CAMERA LOCATIONS AND DATA
Coordinates (mm) Lens Operating
No. Camera View Length Frame
X Y Z (mm) Rate (fps)
1 Overhead Overall 0 0 5150 14 1000
2 Overhead Close-up 205 0 5150 28 1000
3 Left Impact Point (MDB) -1470 0 -847 25 1000
4 Side Overall (MDB) -1140 838 -1587 12.5 1000
5 Rear 5140 9060 973 50 1000
6 Left Front 2370 1417 930 24 1000
7 Driver Front (OB) 25 500
8 Driver Side (OB) 12.5 500
9 Passenger Side (OB) 12.5 500
10 Real-time Left Rear - 30
11 Real-time Inrun - 30

Reference: Impact Point projected to Ground
+X =To Front of MDB, +Y = To Right of MDB, +Z = Down
*All measurements accurate to + 6 mm.

If applicable, explain why camera(s) did not operate as intended:

Camera No.2 does not have

a time stamp due to an internal malfunction and the camera needs to be sent back to the

manufacturer to be repaired.

INSTRUMENTATION
Driver Dummy Channels 16
Passenger Dummy Channels 16
Vehicle Structure Accelerometers 23
MDB Accelerometers 7
Total 62
3-12 TR2561




Test Vehicle:
Test Program:

DATA SHEET NO. 6
TEST VEHICLE ACCELEROMETER LOCATIONS

2012 Kia Sportage

NCAP Side MDB Impact Test

13 Z
f =
¥
= I‘. 3 ,
e
5. T ==
41065
e
i - 3’ 2
4y A
5
~— Door
o —
7.9 A
" 21
8| 0}
6,8 3y

-
4 4 -~ Floorpan
Rocker Panel-

NHTSA No.: MCO0510
Test Date: 1/6/2012
= )
> A
X L »*Y
LONGITUDINAL ¢ fa S
Y v X

LATERAL 47

VERTICAL

TEST VEHICLE ACCELEROMETER LOCATIONS

No. Accelerometer Location Sl i),
X Y Z
1 Vehicle CG 2,399 49 -664
2 Right Sill at Front Seat 2,722 662 -380
3 Right Sill at Rear Seat 1,752 649 -362
4 Left Sill at Front Door 2722 -662 380
5 Left Sill at Rear Door 1,817 -646 -363
6 A-Post Lower 2,927 -664 -455
7 A-Post Middle 3,011 -659 -1,149
8 B-Post Lower 1,942 -662 -473
9 B-Post Middle 1,931 -678 -1,048
10 Front Seat Track 2,123 -551 -447
11 Rear Seat Structure 856 -655 -1,015
12 Rt. Rear Occ. Compartment 1,845 401 -363
13 Engine Block 3,715 93 -891
14 Rear Above Axle 809 8 -723
Reference: X — Rear surface of vehicle (+ forward)

Y — Vehicle centerline (+ to right)

Z — Ground plane (+ down)

3-13
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DATA SHEET NO. 7
MDB ACCELEROMETER LOCATIONS

Test Vehicle: 2012 Kia Sportage

Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

MCO0510

1/6/2012

MDB ACCELEROMETER LOCATIONS

) Coordinates (mm)
No. Accelerometer Location
X Y Z
MDB CG 1859 0 -330
2 MDB Rear 386 -660 -660

Reference: X — Face of MDB (+ forward)
Y — MDB centerline (+ to right)
Z — Ground plane (+ down)

3-14
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DATA SHEET NO. 8
POST-TEST OBSERVATIONS

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012

TEST DUMMY INFORMATION AND CONTACT POINTS

Dummy Body Part Front Seat Dummy (ES-2re) | Rear Seat Dummy (SID-IIs)

Face Curtain Airbag Curtain Airbag

Top of Head Curtain Airbag Curtain Airbag

Left Side of Head Curtain Airbag Curtain Airbag

Back of Head HeadRest HeadRest

Left Shoulder Torso/Pelvis Airbag Door

Upper Torso Torso/Pelvis Airbag Door

Lower Torso Torso/Pelvis Airbag Door

Left Hip Door Door

Left Knee Door Door

POST-TEST DOOR PERFORMANCE

Struck Side Non-Struck Side Rear
Description Hatch/
Front Rear Front Rear Other
Remained Closed and Operational No No Yes Yes Yes
Total Separation from Vehicle at Hinges or Latches No No No No
Latch or Hinge Systems Pulled Out of Their Anchorages No No No No
Disengaged from Latched Position No No No No
Latch Separated from Striker No No No No
Jammed Shut Yes Yes No No
If Door Opened at Striker, Width of Opening at Striker (mm) NA NA NA NA

POST-TEST SEAT PERFORMANCE

Description Struck Side Non-Struck Side

Front Rear Front Rear
Seat Movement Along Seat Track Unrecoverable No No No
Seat Disengagement from Floor pan No No No No
Seat Back Movement from Initial Position Unrecoverable No No No
Seat Back Collapse No No No No

POST-TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance Observations and Conclusions
Pillar Performance The left side B-Pillar deformed
Sill Separation None
Windshield Damage None
Side Window Damage None
Other Notable Effects None
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DATA SHEET NO. 8 ... (CONTINUED)
POST-TEST OBSERVATIONS

Test Vehicle: 2012 Kia Sportage
Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

MCO0510

1/6/2012

Struck Side Struck Side
Restraint Type Driver Rear Passenger
Mounted Deployed Mounted Deployed
Frontal Airbag Yes No
Knee Aitoag No No [l
Curtain Airbag Yes Yes Yes Yes
Torso/Pelvis Airbag Yes Yes No No
Seat Belt Pretensioner Yes Yes No No
Seat Belt Load Limiter Yes Yes No No
IMPACT POINT LOCATION DATA
Measured Parameter Units Tolerance Value
Vehicle Wheel Base 2642
Vertical Impact Reference Line 385
(Aft of Front Axle - Intended Impact Point)
Actual Impact Point (Aft of Frontal Axle) 396
Horizontal Offset (+ forward / - rearward) mm +/- 50 of Inte_nded -11
Impact Point
Vertical Offset (+ down / - up) mm | */- 20 of Intended 6
Impact Point
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DATA SHEET NO. 9
MDB SUMMARY OF RESULTS

Test Vehicle: 2012 Kia Sportage NHTSA No.: MCO0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012

MDB SPECIFICATIONS

Measurement Description Length (mm)
Overall Width of Framework Carriage 1,250
Overall Length Including Honeycomb Frame 4,120
Wheelbase of Framework Carriage 2,600
CG Location of Front Axle 1,120

MDB WEIGHTS

Units Front Axle Rear Axle Total
Left kg 392.5 297.5 690.0
Right kg 386.0 291.5 677.5
Ratio % 57.4% 42.6% 100.0%
Totals kg 778.5 589.0 1367.5

SPEED AND ANGLE AT IMPACT DATA

Measured Parameter Units Requirement Value
Trap No. 1 Velocity (Primary) km/h 61.1to 62.7 62.0
Trap No. 2 Velocity (Redundant) km/h 61.1to 62.7 61.9
MDB CL to Target Vehicle CL Degrees 88.5t091.5 89.5
MDB Forward Line of Motion to Target Vehicle CL Degrees 62.510 63.5 63.0
MDB Crabbed angle to MDB Forward Line of Motion Degrees 26.0t0 28.0 27.0

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE

Vertical Location From Centerline .
= Siet Maximum Crush
Row Description €19 istance Direction (mm)
(mm) (mm)
A Center of Bumper 432 800 Left 201
B Top of Bumper 533 700 Left 119
C Mid-Level 686 800 Left 108
D Top of Stack 813 800 Left 170
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DATA SHEET NO. 10

TEST VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2012 Kia Sportage
Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

MCO0510

1/6/2012

!
&

B A > C » M
< >
D
LEFT SIDE VIEW

All MEASUREMENTS IN (mm) WITH TOLERANCE OF + 3mm
VEHICLE PRE- AND POST-TEST MEASUREMENT INFORMATION

Code Description Pre-Test | Post-Test | Difference
A Wheelbase 2,642 2,643 1
B Front Axle to FSOV 891 882 -9
C Rear Axle to RSOV 912 906 -6
D Total Length at Centerline 4,444 4,432 -12
E Front Bumper Thickness 90 90 0
F Front Bumper Bottom to Ground 446 503 57
G Sill Height at Front Wheel Well 249 203 -46
H Sill Height at Front Door Leading Edge 253 206 -47
I Sill Height at B Pillar 257 227 -30
J1 Sill Height at Rear Wheel Well 257 258 1
J2 Pinch Weld Height at Rear Wheel Well 244 242 -2
K Sill Height Aft of Rear Wheel Well 306 314 8
L Rear Bumper Thickness 160 160 0
M Rear Bumper Bottom to Ground 341 542 201
N Sill Height to Window Bottom of Front Window Sill 766 729 -37
®) Front Door Leading Edge to Impact CL 738 724 -14
P Rear Door Trailing Edge to Impact CL 1,252 1,197 -55
Q Front Window Opening 378 406 28
R Right Side Length 4,332 4,330 -2
S Left Side Length 4,331 4,313 -18
T Vehicle Width at B-Pillar 1,797 1,602 -195
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Test Vehicle:

TEST VEHICLE EXTERIOR CRUSH MEASUREMENTS

2012 Kia Sportage

DATA SHEET NO. 11

Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

MAXIMUM EXTERIOR CRUSH MEASUREMENTS

300 600 900

450 Ta0

1200 1500 1800
1330 1630 1930

LEFT SIDE VIEW

Level Measur.en)ent Height Above Maximgm Exterior Distance from
Description Ground (mm) Static Crush Impact
1 Sill Top 402 153 1650
2 Driver Hip Point 672 199 1350
3 Mid-Door 789 223 1500
4 Window Sill 1,034 133 1350
5 Window Top 1,534 8 1950

NOTE: The above measurements should be taken along the vertical impact reference line.
Vehicle measurements forward of the vertical impact reference line are negative.

MCO0510
1/6/2012




DATA SHEET NO. 11 ... (CONTINUED)
TEST VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2012 Kia Sportage NHTSA No.: MCO0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012
EXTERIOR CRUSH MEASUREMENTS AT EACH LEVEL
Pre-Test Post-Test Difference
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

-900
-750 -842 | -640 -879 | -674 -37 -34
-600 -901 | -711 -931 | -744 -30 -33
-450 -915 | -757 -935 | -788 -20 -31
-300 -919 | -785 -929 | -810 -10 -25
-150 -920 | -917 | -815 -909 | -914 | -833 11 3 -18

0 -917 | -901 | -833 -886 | -892 | -845 31 9 -12
150 | -880 | -897 | -890 | -842 -785 | -771 | -821 | -860 95 126 69 -18
300 | -873 | -893 | -892 | -850 -760 | -736 | -792 | -854 113 | 157 | 100 -4
450 | -872 | -895 | -894 | -856 -754 | -718 | -775 | -847 118 | 177 | 119 9
600 | -871 | -897 | -896 | -860 -750 | -704 | -761 | -840 121 | 193 | 135 20
750 | -870 | -894 | -897 | -863 | -604 | -745 | -700 | -751 | -831 | -613 | 125 | 194 | 146 32 -9
900 | -868 | -893 | -898 | -866 | -630 | -743 | -696 | -737 | -813 | -637 | 125 | 197 | 161 53 -7
1050 | -867 | -890 | -898 | -864 | -636 | -739 | -694 | -734 | -795 | -635 | 128 | 196 | 164 69 1
1200 | -865 | -888 | -896 | -865 | -634 | -735 | -703 | -710 | -768 | -632 | 130 | 185 | 186 97 2
1350 | -864 | -885 | -894 | -862 | -632 | -730 | -686 | -677 | -729 | -628 | 134 | 199 | 217 | 133 4
1500 | -865 | -882 | -890 | -858 | -630 | -722 | -702 | -667 | -733 | -623 | 143 | 180 | 223 | 125 7
1650 | -872 | -882 | -885 | -854 | -624 | -719 | -721 | -679 | -755 | -617 | 153 | 161 | 206 99 7
1800 | -887 | -895 | -885 | -849 | -616 | -763 | -744 | -718 | -763 | -610 | 124 | 151 | 167 86 6
1950 -913 | -901 | -864 | -606 -807 | -791 | -811 | -598 106 | 110 53 8
2100 -914 | -854 | -590 -855 | -835 | -582 59 19 8
2250 -915 | -825 | -545 -872 | -791 | -538 43 34 7
2400 -912 | -813 -882 | -789 30 24
2550 -890 | -800 -870 | -785 20 15
2700 -826 | -780 -819 | -771 7 9
2850
3000

NOTE: Pre-test measurements are taken when the vehicle is in the “As Tested” weight condition. Vehicle

measurements forward of the vertical impact reference line are negative.

The crush profile grid is established prior to test based on an estimated impact point.
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DATA SHEET NO. 11 (CONTINUED)
TEST VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2012 Kia Sportage NHTSA No.: MCO0510
Test Program: NCAP Side MDB Impact Test Test Date: 1/6/2012

Vehicle Exterior Crush Measurements - Visual Representation

300
E 200 = -
Y -
$ 7 \
S 100 /
-
- >
0 < — P

-100

-900 -750 -600 -450 -300 -150 O 150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250 2400 2550 2700 2850 3000

Distance from impact point (mm)

—— LEVEL 1 Side Sill: 402 mm above ground —8— LEVEL 2 H-Point: 672 mm above ground
—&— LEVEL 3 Mid Door: 789 mm above ground —o&— LEVEL 4 Window Sill: 1034 mm above ground
—a&— LEVEL 5 Window Top: 1534 mm above ground
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DATA SHEET NO. 12
EXTERIOR STATIC CRUSH FOR IMPACTOR FACE

Test Vehicle: 2012 Kia Sportage NHTSA No.: MC0510
Test Program:  Side MDB NCAP Test Date: 1/6/2012

SIDE IMFACT BARRIER FEAME ASSEMBLY

HONEYCOME FACE

MOUNTING BLOCK

LEFT

LEVEL 4 --
TOP STACE LEY

—
LEVEL 3 --
|| MID LEVEL
-—
LEVEL1--
~—1——__| TOP OF BUMPE
—_——

—_

LEVELI --
i BUMPER LEVEL
—

|l —_—

BUMPER ASSEMBLY

FRONT VIEW

i
GROUND LEVEL —

MOTE: Dimensions are shown o millmetars, mom

DEFORMABLE BARRIER STATIC CRUSH

Stack Distance Right of Center C/L Distance Left of Center

Level | 800 | 700 | 600 | 500 | 400 | 300 | 200 | 100 | O | 100 | 200 ]| 300 | 400 | 500 | 600 | 700 | 800
1 186|180 | 179|181 | 184 | 184 ]| 186|187 | 190 | 189 | 191 | 193 | 193 | 195 | 196 | 199 | 201
2 95| 88| 84| 91| 90| 85 79| 84| 89| 91| 97| 98| 99| 98| 100 | 107 | 119
3 106 | 83| 61| 44| 33)] 29| 51| 37| 29)] 30| 29| 32| 39| 49| 61| 75] 108
4 84| 54| 37| 29| 38| 59| 8| 81| 73| 68] 68| 74| 81| 93| 115 140 | 170
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Test Vehicle:

FMVSS NO. 301 STATIC ROLLOVER RESULTS

2012 Kia Sportage

Test Program:

Side MDB NCAP

Test Time:

REAR VIEW

2:40 PM

From impact until vehicle motion ceases:
(Maximum allowable is 1 0z.)
For the 5-minute period after motion ceases:
(Maximum allowable is 5 0z.)
For the following 25 minutes:
(Maximum allowable is 1 o0z./minute)

Spillage Details:

NHTSA No.: MCO0510
Test Date: 1/6/2012
Temperature: 9°C
0 0z.
0 0z.
0 0z.
None

FMVSS NO. 301 STATIC ROLLOVER DATA

180

REAR VIEW

ROLLOVER SOLVENT COLLECTION TIME TABLE IN SECONDS

270

Test Phase Rotation Time Hold Time Total Time
0to 90 73 300 373
90 to 180 64 300 364
180 to 270 63 300 363
270 to 360 66 300 366
FMVSS NO. 301 ROLLOVER SPILLAGE TABLE
Test Phase First 5 Minutes Sixth Minute Seventh Minute Eighth Minute
0to 90 0 0
90 to 180 0 0
180 to 270 0 0
270 to 360 0 0
ROLLOVER SOLVENT SPILLAGE LOCATION TABLE
Test Phase Spillage Location
0to 90
90 to 180
180 to 270
270 to 360
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DATA SHEET NO. 14
DUMMY/VEHICLE TEMPERATURE AND HUMIDITY STABILIZATION DATA

Test Vehicle: 2012 Kia Sportage NHTSA No.: MCO0510
Test Program:  Side MDB NCAP Test Date: 1/6/2012

3IPM

(TM325 }RH/M:Min: 2006 Max: 29.0

Friday, January 6, 2012
12PM
Date/Time

(TM325 }Temp/“F Min: 60.6 Max: 73.2

6 FriJan 2012

70
60
50
40
30
20
10
9AM
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TABLE OF PHOTOGRAPHS

No. Description Page
001 | As-Delivered Right Front % View of Test Vehicle A-5

002 | As-Delivered Left Rear % View of Test Vehicle A-5

003 | Pre-Test Frontal View of Test Vehicle A-6

004 | Post-Test Frontal View of Test Vehicle A-6

005 | Pre-Test Left Front % View of Test Vehicle A-7

006 | Post-Test Left Front % View of Test Vehicle A-7

007 | Pre-Test Left Side View of Test Vehicle A-8

008 | Post-Test Left Side View of Test Vehicle A-8

009 | Pre-Test Left Rear % View of Test Vehicle A-9

010 | Post-Test Left Rear % View of Test Vehicle A-9

011 | Pre-Test Rear View of Test Vehicle A-10
012 | Post-Test Rear Side View of Test Vehicle A-10
013 | Pre-Test Right Side View of Test Vehicle A-11
014 | Post-Test Right Side View of Test Vehicle A-11
015 | Pre-Test Overhead View of Test Area A-12
016 | Post-Test Overhead View of Test Area A-12
017 | Pre-Test Left Side View of MDB Positioned Against Side of Test Vehicle A-13
018 | Pre-Test Right Side View of MDB Positioned Against Side of Test Vehicle A-13
019 | Pre-Test Close-Up View of Impact Point Target A-14
020 | Post-Test Close-up View of Impact Point Target A-14
021 | Pre-Test Left Front Door Latch Close-Up A-15
022 | Post-Test Left Front Door Latch Close-Up A-15
023 | Pre-Test Left Rear Door Latch Close-Up A-16
024 | Post-Test Left Rear Door Latch Close-Up A-16
025 | Pre-Test Front Close-up View of Driver Dummy A-17
026 | Post-Test Front Close-up View of Driver Dummy A-17
027 | Pre-Test Left Side View of Driver Dummy Showing Belt and Chalking A-18
028 | Pre-Test Left Side View of Driver Dummy Shoulder and Door Top View A-18
029 | Post-Test Left Side View of Driver Dummy Shoulder and Door Top View A-19
030 | Pre-Test Frontal View of Driver Seat Back Prior to Dummy Positioning A-19
031 | Pre-Test Frontal View of Driver Dummy Head and Shoulders in Relation to Head Restraint A-20
032 | Pre-Test Frontal View of Driver Seat Pan Prior to Dummy Positioning A-20
033 | Pre-Test Overhead View of Driver Dummy Thighs on Seat Pan A-21
034 | Pre-Test Placement of Driver Dummy’s Feet A-21
035 | Pre-Test View of Belt Anchorage for Driver Dummy A-22
036 | Pre-Test Left Side View of Steering Wheel A-22
037 | View of Disengaged Parking Brake A-23
038 | Pre-Test View of Parking Brake A-23
039 | Pre-Test Close-Up Left Side View of Driver Seat Track A-24
040 | Pre-Test Close-Up Left Side View of Driver Seat Back A-24
041 | Pre-Test Close-Up View of Driver Seat Back or Head Restraint A-25
042 | Pre-Test Driver Dummy and Door Clearance View A-25
043 | Post-Test Driver Dummy and Door Clearance View A-26
044 | Pre-Test Right Side View of Driver Dummy and Front Seat of Occupant Compartment A-26
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045 | Post-Test Right Side View of Driver Dummy and Front Seat of Occupant Compartment A-27
046 | Pre-Test Driver Inner Door Panel View A-27
047 Post-Test Driver Inner Door Panel View A-28
048 | Post-Test Driver Dummy Close-Up Head Contact with Vehicle View A-28
049 | Post-Test Driver Dummy Close-Up Head Contact with Side Airbag View A-29
050 Post-Test Driver Dummy Close-Up Torso Contact with Vehicle Interior View A-29
051 | Post-Test Driver Dummy Close-Up Torso Contact with Side Airbag View A-30
052 | Post-Test Driver Dummy Close-Up Pelvis Contact View A-30
053 | Post-Test Driver Dummy Close-Up Pelvis Contact with Side Airbag View A-31
054 | Pre-Test Left Side View of Passenger Dummy Showing Belt and Chalking A-31
055 | Pre-Test Left Side View of Passenger Dummy Shoulder and Door Top View A-32
056 | Post-Test Left Side View of Passenger Dummy Shoulder and Door Top View A-32
057 | Pre-Test Frontal View of Rear Passenger Seat Back Prior to Dummy Positioning A-33
058 Pre-Test Frontal View of Rear Passenger Dummy Head and Shoulders in Relation to Head A-33
Restraint
059 | Pre-Test Overhead View of Rear Passenger Seat Pan Prior to Dummy Positioning A-34
060 | Pre-Test Overhead View of Rear Passenger Dummy Thighs on Seat Pan A-34
061 Pre-Test View of Rear Passenger Dummy’s Neck Showing Position of Adjustable Neck A-35
Bracket
062 | Pre-Test View of Rear Passenger Dummy’s Head Showing Dummy’s Head is Level A-35
063 | Pre-Test Placement of Rear Passenger Dummy’s Feet A-36
064 | Pre-Test View of Belt Anchorage for Rear Passenger Dummy A-36
065 | Pre-Test Close-Up Left Side View of Rear Passenger Seat Track A-37
066 | Pre-test Close-Up Left Side View of Rear Passenger Seat Back A-37
067 | Pre-Test Close-Up View of Rear Passenger Seat Back or Head Restraint A-38
068 Pre-Test Passenger Dummy and Door Clearance View A-38
069 Post-Test Passenger Dummy and Door Clearance View A-39
070 | Pre-Test Right Side View of Rear Passenger Dummy and Rear Seat Occupant Compartment A-39
071 | Post-Test Right Side View of Rear Passenger Dummy and Rear Seat Occupant Compartment A-40
072 Pre-Test Passenger Inner Door Panel View A-40
073 Post-Test Passenger Inner Door Panel View A-41
074 | Post-Test Rear Passenger Dummy Close-Up Head Contact with Vehicle View A-41
075 | Post-Test Rear Passenger Dummy Close-Up Head Contact with Side Airbag View A-42
076 | Post-Test Rear Passenger Dummy Close-Up Torso Contact with Vehicle Interior View A-42
077 | Post-Test Rear Passenger Dummy Close-Up Torso Contact with Side Airbag View A-43
078 | Post-Test Rear Passenger Dummy Close-Up Pelvis Contact View A-43
079 | Post-Test Rear Passenger Dummy Close-Up Pelvis Contact with Side Airbag View A-44
080 | Pre-Test View of Fuel Filler Cap or Fuel Filler Neck A-44
081 | Post-Test View of Fuel Filler Cap or Fuel Filler Neck A-45
082 Pre-Test Front View of MDB Impactor Face A-45
083 | Post-Test Front View of MDB Impactor Face A-46
084 Pre-Test Top View of MDB Impactor Face A-46
085 Post-Test Top View of MDB Impactor Face A-47
086 | Pre-Test Left Side View of MDB Impactor Face A-47
087 | Post-Test Left Side View of MDB Impactor Face A-48
088 | Pre-Test Right Side View of MDB Impactor Face A-48
089 | Post-Test Right Side View of MDB Impactor Face A-49
A-3 TR2561




090 | Close-Up View of Vehicle’s Certification Label A-49
091 | Close-Up View of Vehicle’s Tire Information Placard or Label A-50
092 | Pre-Test Ballast View A-50
093 | Post-Test Primary and Redundant Speed Trap Read-Out A-51
094 | FMVSS No. 301 Static Rollover 0 Degrees A-51
095 | FMVSS No. 301 Static Rollover 90 Degrees A-52
096 | FMVSS No. 301 Static Rollover 180 Degrees A-52
097 | FMVSS No. 301 Static Rollover 270 Degrees A-53
098 | FMVSS No. 301 Static Rollover 360 Degrees A-53
099 Impact Event A-54
100 | Monroney Label A-54
101 | Driver Head Restraint Use and Adjustment Information from Vehicle Owner’s Manual A-55
Left Rear Passenger Head Restraint Use and Adjustment Information from Vehicle Owner’s
102 Manual A-55
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Figure A-2: As-Delivered Left Rear % View of Test Vehicle
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Figure A-4: Post-Test Frontal View of Test Vehicle
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Figure A-8: Post-Test Left Side View of Test Vehicle
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Figure A-10: Post-Test Left Rear % View of Test Vehicle
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Figure A-11: Pre-Test Rear View of Test Vehicle
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Figure A-12: Post-Test Rear Side View of Test Vehicle
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PRE-TEST
NHTSA No. MC0510

Figure A-18: Pre-Test RightSide View of MDB Positioned Against Side of Test Vehicle
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PRE-TEST
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

POST-TEST
NHTSA No. MC0510
55128 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-20: Post-Test Close-up View of Impact Point Target
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PRE-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

POST-TEST (Pos 1)
NHTSA No. MC0510
95/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-22: Post-Test Left Front Door Latch Close-Up
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PRE-TEST (Pos 4)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-23: Pre-Test Left Rear Door Latch Close-Up

POST-TEST (Pos 4)
NHTSA No. MC0510
— 55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

-

Figure -24{: Post-Test Left Rear Door Latch CIose-Up
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FUre A-26: Post-Test Front Close-up View of Driver Dummy
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PRE-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage
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POST-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

1
Figure A-29: Post-Test Left Side View of Driver Dummy Shoulder and Door Top View

MDB Side Impact
2012 Kia Sportage

Figure A-30: Pre-Test Frontal View of Driver Seat Back Prior to Dummy Positioning
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Figure A-31: Pre-Test Frontal View of Driver Dummy Head and Shoulders in Relation to
Head Restraint

PRE-TEST (Pos 1)

NHTSA No. MC0510

55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-32: Pre-Test Frontaliw of Driver Seat Pan Prior to Dummy Positioning
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Figure A-33: Pre-Test Overhead View of Driver Dljrﬁrhy Thighs on Seat Pan
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PRE-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage
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Figure A-34: Pre-Test Placement of Driver Dummy’s Feet
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PRE-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact

Figure A-35: Pre-Test View of Belt Anchorage for Driver Dummy

-----

Figure A-36: Pre-Test Left Side View of Steering Wheel
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PRE-TEST (Pos 1)

NHTSA No. MCOSAS

55/28 km/h 90° NCA®

2012 Kia Sportae®

Figure A-38: Pre-Test View of Parking Brake B
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PRE-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact

2012 Kia Sportage

Figure A-39: Pre-test Close-Up Left Side View of Driver Seat Track

Figure A-40: Pre-Test Close-Up Left Side View of Driver Seat Back
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POST-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP

MDB Side Impact
2012 Kia Sportage

Figure A-44: Pre-Test Right Side w of Driver Dummy and Front Seat of Occupant
Compartment
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POST-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Snortane

¥

A

N .
> -

Figure A-45: Post-Test Right Side View of Driver Dummy and Front Seat of Occupant
Compartment

MC0510
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PRE-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-46: Pre-Test Driver Inner Door Panel View
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POST-TEST (Pos 1) — )
NHTSA No. MC0510
55/28 km/h 90° NCAP

MDB Side Impact
2012 Kia Sportage

POST-TEST (Pos 1)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

. ‘ s

Figure A-48: Post-Test Driver Dummy Close-Up Head Contact with Vehicle View
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ST-TEST (Pos 1)
ZﬁTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-49: Post-Test Driver Dummy Close-Up Head Contact with Side Airbag View

Figure A-50: Post-Test Driver Dummy Close-Up Torso Contact with Vehicle Interior View

A-29
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Figure A-51: Post-Test Driver Dumrh;? CIos-Up Torso ﬁtact with Side Airbag View

Photo Not Applicable

Pelvis contacted Airbag

Figure A-52: Post-Test Driver Dummy Close-Up Pelvis Contact View

A-30 TR2561



pOST-TEST (Pos 1)

NHTSA No. MC0510

55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-53: Post-Test Driver Dummy Close-Up Pelvis Contact with Side Airbag View

Figure A-54: Pre-Test Left Side View of Passenger Dummy Showing Belt and Chalking

A-31
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PRE-TEST (Pos 4)
NHTSA No. MC0510
55/28 km/h 90° NCAP

C\V0300.0014.2561
20 e
uu;‘-:-z\ Kia Sportage
Figure A-56: Post-Test Left Side View of Passenger Dummy Shoulder and Door Top View
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Figure A-57: Pre-Test Frontal View of Rear Passenger Seat Back Prior to Dummy
Positioning

Figure A-58: Pre-Test Frontal View of Rear Passenger Dummy Head a d Shoulders in
Relation to Head Restraint
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PRE-TEST (Pos 4)

NHTSA No. MC0510

55128 kmvh 90° NCAP N
MDB Side Impact

Figure A-59: Pre-Test Overhead View of Rear Passenger Seat Pan Prior to Dummy
Positioning

Figure A-60: Pre-Test Overhead View of Rear Passenger Dummy Thighs on Seat Pan
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) Iiigure A-61: Pre-Test View of Rear Passenger Dummy’s Neck Showing Position of
Adjustable Neck Bracket

Figure A-62: Pre-Test View of Rear Passenger Dummy’s Head Showing Dummy’s Head is
Level
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Figure A-64: Pre-Test View of Belt Anchorage for Rer Passenger Dummy
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PRE-TEST (Pos 4)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact

2012 Kia Sportage

Figure A-: Pre-Test Close-Up Left Side View of Rear Passenger Seat Track

Photo Not Applicable

Passenger's Seat Back is Fixed

Figure A-66: Pre-Test Close-Up Left Side View of Rear Passenger Seat Back
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Figure A-

)

CNVO2O0 AT A SErey

Figure A-68: Pre-Test Passenger Dummy and Door Clearance View

—
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Figure A-69: Post-Test Passenger Dummy and Door Clearance View

MC0510

Figure A-70: Pre-Test nght Side View of Rear Passenger Dummy and Rear Seat
Occupant Compartment
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Occupant Compartment

i

PRE-TEST (Pos 4)
NHTSA No. MC0510
55/28 km/h 90° NCAP

MDB Side Impact

2012 Kia Sportage

Figure A-72: Pre-Test Passenger Inner Door Panel View
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Figure A-74: Post-Test Rear Passenger Dummy Close-Up Head Contact with Vehicle View
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POST-TEST (Pos 4)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

L | .4
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LA . L :
Figure A-75: Post-Test Rear Passenger Dummy Close-Up Head Contact with Side Airbag
View

POST-TEST (Pos 4)
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact

2012 Kia Sportage

s Y
Figure A-76: Post-Test Rear Passenger Dummy Close-Up Torso Contact with Vehicle
Interior View
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Photo Not Applicable

No Side Airbag

Figure A-77: Post-Test Rear Passenger Dummy Close-Up Torso Contact with Side Airbag
View

m————

pOST-TEST (Pos 4)

NHTSA No. MC0510

55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-78: Post-Test Rear Passenger Dummy Close-Up Pelvis Contact View
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Photo Not Applicable

No Side Airbag

Figure A-79: Post-Test Rear Passenger Dummy Close-Up Pelvis Contact with Side Airbag
View

Groaowneses

JMoTs aAoNE
oYY

Figure A-80: Pre-Test View of Fuel Filler Cap or Fuel Filler Neck
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POST-TEST
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact

2012 Kia Sportage

Figure A-82: Pre-Test Front View of MDB Impactor Face

A-45 TR2561



— A N u
a® ‘“W..zsg,;\ge

- W 0300 o

?‘.—:él\')_ﬂ Km;‘? 10510

Figure A-83: Post-Test Front View of MDB Impactor Face
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Figure A-84: Pre-Test Top View of MDB Impactor Face
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POST-TEST
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

Figure A-85: Post-Test Top View of MDB Impactor Face

Figure A-86: Pre-Test Left Side View of MDB Impactor Face
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POST-TEST
NHTSA No. MC0510
55/28 km/h 90° NCAP
MDB Side Impact
2012 Kia Sportage

e
r«—,-——j—;-zMC9510‘ —

A-48
TR2561



POST-TEST
NHTSA No, McCo510
55/28 km/h 9g° NCAp
MDB Sijde Impact
2012 Kia Sponage

NUFACTUR’ED IN KOREA BY

A MOTOR:

VR 4497LB PA INT. DSU'
TIRES * RS -

LB 205/60 pip -~ :
480 (8 205/60 R17 65Jx17

(HIS VEHICLE CONFORMS F0 ALL
-MOTOR \/EHICLE SAFE
IN'EFFEC

ek

Figure A-90: Close-Up View of Vehicle’s Certification Label
igu -90:

A-49

PORATJON |

TR2561



SEATING CAPACITY
NOMBRE DE PLACES |

The combined weight of occupants and cargo should never exceed
Le poids total des Occupants et du chargement ne doit Jamais dépasser

r e - COLD TIRE PRESSURE

PRESSION DES
PNEU | DIMENSIONS PNEUS A FROID
FRONT

AVANT 225/60R17 230kPa, 33psi

A:REIAEZE 225/60R17 230kPa, 33psi

. \ DE SECOURs | T155/90D16 420kPa, 60psi

225/60R 17

Fiure A-92: Pre-Test Ballast View

TR2561
A-50
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Figure A- 93 Post-Test Primary and Redundant Speed Trap Read Out

Figure A-94: FMVSS No. 301 Static Rollover 0 Degrees
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Figure A-95: FMVSS No. 301 Static Rollover 90 Degrees
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Figure A-96: FMVSS No. 301 Static Rollover 180 Degrees
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FigureA-97: FMVSS No. 301 Static Rollover 270 Degrees

) N

ISR

CV0300.0014 2561
2012 Kia Sportage
NHTSA No. MC0510
55/28 km/h 90° NCAP

ide Impact
01/06/2012
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Figure A-98: FMVSS No. 31 Static Rollover 360 Degrees
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Figure A-99:

Impact

Event

2012 42222  KIA SPORTAGE LX FWD | SOLDTO: SHIP TO:
VGORLYEAR  WODEL "0 DESCRIPTION
SAND TRACK/BLK NYO082

EXTERIOR/ NTEROR COLOR
_ KNDPB3A22C7217023 _
VEHCLE NMBER.
PHILADELPHIA
PORT OF ENTIY

TRUCK

MECHANICAL
2.4L DOHC CVVT 4-Cylinder Engine
6-Speed Automatic Transmission
Motor Driven Power Steering

17" Tires with Alloy Wheels

SAFETY

Dual Front Advanced Airbag

Front Seat Mounted Side Arbags

Full-Length Side Curtain Airbags

3-Point Seatbelts for Al Seating Positions

Front Active Headrest

Lowet Anchors and Tethers for Children (LATCH)
Anti-Lock Brake System (ABS)

Traction Control System (TCS)

Electronic Stability Control (ESC)

Downhill Brake/Hill-start Assist Control (DBC/HAC)
Rollover Protection System (

Tire Pressure Monitoring System (TPMS)

INTERIOR

Air Conditioning

Power Windows, Door Locks & Outside Mirrors
Keyless Entry and Alarm System

AM/FM/CD/MP3 Audio System

SIRIUS Satellite Radio w/ free 3-mo. subscription**
USB & Auxiliary Input Jacks

Multi-Adjustable Front Seats

60/40 Split Fold ng Rear Sea(s

Cruise Control, Trip Computs

Bluetooth (Phone and Sueammg Audio)

Tilt Steering

Steering Wheel Contrcls (Bluetooth/Audio/Cruise)
Front Cup Holders, 2nd Row Armrest w/Cupholders

EXTERIOR

Outside Mirrors w/ Turn Signal Indicators
Body Color Door Handles

Privacy and Solar Glass

WARRANTY

10 Year/100,000 Mile Limited Powertrain Warranty
5 Year/60,000 Mile Limited Basic Warranty

5 Year/60,000 Mile Roadside Assistance

**Ask dealer for details

G4KEBU49
ENGINE NUMBER

NY

FUCCILLO KIA

3950 RIDGE ROAD WEST
ROCHESTER NY 14626

VOO OF TRANSPORTATION

EPA Fuel Economy Estimates

ADDITIONAL INSTALLED EQUIPMENT:

(In addition to or in place of standard features)
Convenience Package

* Back-up Warning System
* Rear Spoiler

* Roof Rails

* Heated Outside Mirrors

* Telescopic Steering Wheel
* Couling Glove Box

* Cargo Cover

* Sunvisor Extender w/Mirror lllumination
* Carpeted Floor Mats (5 Seats)

Cargo

Cargo et

EC Mirror w/ Compass & Homelink

1%

"

MSRP INCLUDING OPTIONS

INLAND FREIGHT AND HANDLING

ed retail pric

$20,800.00

$1,300.00

$76.00
$60.00
$350.00

$22,575.00

$800.00

pre-del
Llcense and it fews iaisand looal axes and othr daser nsiaded spkone

TOTAL ADDITIONAL WEIGHT: 14.1

LA RN

Global Warming Score Smog Score
ivery service.
iy 1 2 10
Average Cleanest b Cleanest
now vehice ow vetice:
st may

10— 3D

ALL SUVS

-
See the FREE Fuel Economy Guide at dealers or www.

GOVERNMENT SAFETY RATINGS

This vehicle has not been rated by the govemment
for frontal crash, side crash or rollover risk.

Source: National Highway Traffic Safety Administration
(NHTSA).

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

Environmental Performance
Protact the environment, choose vehicies with higher scores:

_wn MANUFACTURER'S SUGGESTED RETAIL PRICE >
7 9

These ostimates refiect new EPA methods beginning with 2008 models.

CITY MPG
Estimated
Annual Fuel Cost
$1800.00
based on 15,000 miles
aadeiinon 21$3.00 per gaion
for most drivers
18 © 26 wpe
Combined Fuel Economy
This Vehicle
25

HIGHWAY MPG

32

Expected range
for most drivers

26 w© 38 wro

Your actual
mileage will vary
depending on how you
drive and maintain
your vehidle.

fueleconomy.gov.

PARTS CONTENT INFORMATION

FOR VEMICLES IN THIS CAR
U.S./CANADIAN
PARTS CONTENT: 1%

MAJOR SOURCES OF
FOREIGN PARTS:

KOREA: 98%

NOTE: PARTS CONTENT DOES
NOT INCLUDE FINAL ASSEMBLY,
DISTRIBUTION, OR OTHER
NON-PARTS COSTS

FOR THIS VEHICLE
FINAL ASSEMBLY POINT:

KOREA
COUNTRY OF ORIGIN
ENGINE : KOREA

TRANSMISSION :
KOREA

Vehicle emissions ate  primary contributor 1o giobal warming and smog
Scores are determined by the California Air Resources Board based on

this vehicle's measured emissions. Please VSl Camins Crmwomens Prisson Agsrcy
wwwDriveClean.ca.gov for more information.  AIR RESOURGES BOARD

Figure A-100: Monroney Label

A-54
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Figure A-101: Driver Head Restraint Use and Adjustment Information from Vehicle
Owner’s Manual

Figure A-102: Left Rear Passenger Head Restraint Use and Adjustment Information from
Vehicle Owner’s Manual

TR2561




APPENDIX B
VEHICLE AND DUMMY RESPONSE DATA PLOTS

The following table and respective vehicle and dummy (filtered) data plots shall be included in this

appendix:

TABLE OF DATA PLOTS

Driver & Passenger Dummy Instrumentation Plots

No. Description Page
1 Driver Head Acceleration (X) Primary vs. Time B-4
2 Driver Head Acceleration (Y) Primary vs. Time B-4
3 Driver Head Acceleration (Z) Primary vs. Time B-5
4 Driver Head Resultant Acceleration Primary vs. Time B-5
5 Driver Upper Thorax Rib Deflection (Y) vs. Time B-6
6 Driver Middle Thorax Rib Deflection (Y) vs. Time B-6
7 Driver Lower Thorax Rib Deflection (Y) vs. Time B-7
8 Driver Thorax Rib Deflection Maximum vs. Time B-7
9 Driver Anterior Abdominal Force (Y) vs. Time B-8
10 | Driver Middle Abdominal Force (Y) vs. Time B-8
11 | Driver Posterior Abdominal Force (Y) vs. Time B-9
12 | Driver Total Abdominal Force (Y) vs. Time B-9
13 | Driver Pubic Symphysis Force (Y) vs. Time B-10
14 | Passenger Head Acceleration (X) vs. Time Primary B-10
15 | Passenger Head Acceleration (Y) vs. Time Primary B-11
16 | Passenger Head Acceleration (Z) vs. Time Primary B-11
17 | Passenger Head Resultant Acceleration Primary vs. Time B-12
18 | Passenger Lower Spine T12 Acceleration (X) vs. Time B-12
19 | Passenger Lower Spine T12 Acceleration (Y) vs. Time B-13
20 | Passenger Lower Spine T12 Acceleration (Z) vs. Time B-13
21 | Passenger Lower Spine T12 Resultant Acceleration vs. Time B-14
22 | Passenger lliac Force on Impact Side (Y) vs. Time B-14
23 | Passenger Acetabulum Force on Impact Side (Y) vs. Time B-15
24 | Passenger Total Pelvic Force on Impact Side (Y) vs. Time B-15

B-1

TR2561



The following additional data for this test can be obtained from the Research and Development
section of the NHTSA website. The website can be found at www.NHTSA.dot.gov.

Additional Driver & Passenger Dummy Instrumentation Data

Driver Lower Spine T12 Acceleration (X)
Driver Lower Spine T12 Acceleration (Y)
Driver Lower Spine T12 Acceleration (Z)
Passenger Upper Thorax Rib Deflection (Y)
Passenger Middle Thorax Rib Deflection (Y)
Passenger Lower Thorax Rib Deflection (Y)
Passenger Upper Abdomen Rib Deflection ()

Passenger Lower Abdomen Rib Deflection (Y)
Driver Head Acceleration Redundant (X)

Driver Head Acceleration Redundant (YY)
Driver Head Acceleration Redundant (2)
Passenger Head Acceleration Redundant (X)
Passenger Head Acceleration Redundant (Y)
Passenger Head Acceleration Redundant (Z)

Vehicle Instrumentation Data

Vehicle Center of Gravity Acceleration (X)
Vehicle Center of Gravity Acceleration ()
Vehicle Center of Gravity Acceleration (2)
Right Side Sill at Front Seat Acceleration (X)
Right Side Sill at Front Seat Acceleration ()
Right Side Sill at Front Seat Acceleration (Z)
Right Side Sill at Rear Seat Acceleration (X)
Right Side Sill at Rear Seat Acceleration ()
Right Side Sill at Rear Seat Acceleration (2)
Left Side Sill at Front Seat Acceleration (Y)
Left Side Sill at Rear Seat Acceleration (Y)
Lower A-Post Acceleration (Y)

Upper A-Post Acceleration (Y)

Lower B-Post Acceleration (Y)

Upper B-Post Acceleration (Y)

Front Seat Track Acceleration (Y)

Rear Seat Track Acceleration (Y)

Right Rear Occupant Compartment Acceleration (Y)
Engine Block (X)

Engine Block (Y)

Rear Floorpan Above Axle Acceleration (X)
Rear Floorpan Above Axle Acceleration (Y)
Rear Floorpan Above Axle Acceleration (Z)

B-2 TR2561


http://www.nhtsa.dot.gov/

MDB Instrumentation Data

MDB Center of Gravity Acceleration (X)
MDB Center of Gravity Acceleration (Y)
MDB Center of Gravity Acceleration (Z)
MDB Rear Acceleration (X)

MDB Rear Acceleration (Y)

Left MDB Contact Switch

Right MDB Contact Switch

B-3 TR2561



January 05, 2012

2012 Kia Sportage MC0510 SINCAP

8.07 [g] at 0.185 [s]
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T_20000_0

CFC_1000

34.38 [g] at 0.048 [s]
-5.43 [g] at 0.087 [s]

Max:

V2P1 Head y [g, CFC_1000]

Min:

-0.05

CFC_1000

0.3

0.25

0.05 0.1 0.15 0.2

0

-0.1

[s]

T_20000_0
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January 05, 2012

2012 Kia Sportage MC0510 SINCAP

8.43 [g] at 0.028 [s]
-12.12 [g] at 0.065 [s]

Max:

V2P1 Head z [g, CFC_1000]

Min:

-0.05

CFC_1000

0.3

0.25

0.2

0.15

0.1

T_20000_0

0.05

0

-0.1

[s]

36.13 [g] at 0.049 [s]

Max:

V2P1 Headform Resultant [g, CFC_1000]

0.00 [g] at -0.052 [s]

Min:

0.05

-0.05

CFC_1000

0.3

0.25

0.2

0.15

0.1

0

0.1

T_20000_0 [3]
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2012 Kia Sportage MC0510 SINCAP

20.58 [mm] at 0.039 [s]
-3.16 [mm] at 0.074 [s]

Max:

V2P1 Upper Thorax Rib Dy [mm , CFC_180]

Min:

-0.05

CFC_180

0.3

0.25

0.2

0.15

0.1

T_20000_0

0.05

0

-0.1

[s]

22.26 [mm] at 0.039 [s]
-2.41 [mm] at 0.075 [s]

Max:

V2P1 Middle Thorax Rib Dy [mm , CFC_180]

Min:

0.05

-0.05

CFC_180

0.3

0.25

0.15 0.2

0.1

0

-0.1

T_20000_0 [3]

TR2561
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2012 Kia Sportage MC0510 SINCAP

26.86 [mm] at 0.039 [s]
-0.70 [mm] at 0.195 [s]

Max:

V2P1 Lower Thorax Rib Dy [mm, CFC_180]

Min:

i
1

-0.05

CFC_180

0.25 0.3

0.2

0.1 0.15
T_20000_0

0.05

0

-0.1

[s]

26.86 [mm] at 0.039 [s]
-0.70 [mm] at 0.195 [s]

Max:

V2P1 Max Thorax Rib Def [mm , CFC_180]

Min:

0.05

-0.05

CFC_180

0.2 0.25 0.3

0.15

0.1

0

-0.1

T_20000_0 [3]
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January 05, 2012

2012 Kia Sportage MC0510 SINCAP

205.69 [N] at 0.034 [s]

Max:

V2P1 Front Abdomen Fy [N, CFC_600]

-53.77 [N] at 0.022 [s]

Min:

-0.05

CFC_600

*
200 +N

0.25 0.3

0.2

0.15

0.1
T_20000_0

0.05

0

[s]

349.54 [N] at 0.033 [s]

Max:

V2P1 Middle Abdomen Fy [N , CFC_600]

-4.86 [N] at 0.186 [s]

Min:

0.05

-0.05

CFC_600

0.25 0.3

0.2

0.15

0.1

0

-0.1

T_20000_0 [3]
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January 05, 2012

2012 Kia Sportage MC0510 SINCAP

549.10 [N] at 0.031 [s]

Max:

V2P1 Rear Abdomen Fy [N, CFC_600]

-8.01 [N] at 0.186 [s]

Min:

-0.05

CFC_600

0.25 0.3

0.2

0.1 0.15
T_20000_0

0.05

0

-0.1

[s]

Max: 1089.54 [N] at 0.033 [s]

V2P1 Abdominal Summation

-4.62 [N] at 0.011 [s]

Min:

0.05

1000 — — —

0.2 0.25 0.3

0.15

0.1

0

-0.05

No Filter

-0.1

T_20000_0 [3]
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2012 Kia Sportage MC0510 SINCAP

V2P1 Pubic Fy [N, CFC_600]

January 05, 2012

Max: 169.33 [N] at 0.022 [s]
Min: -1840.12 [N] at 0.051 [s]
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2012 Kia Sportage MC0510 SINCAP

36.62 [g] at 0.071 [s]
-5.68 [g] at 0.216 [s]

Max:

V2P4 Head y [g , CFC_1000]

Min:

-0.05

CFC_1000

0.3

0.25

0.2

0.15

0.1

T_20000_0

0.05

0

-0.1

[s]

7.95 [g] at 0.047 [s]
-12.32 [g] at 0.069 [s]

Max:

V2P4 Head z [g , CFC_1000]

Min:

-0.05

CFC_1000

0.3

0.25

0.05 0.1 0.15 0.2

0

-0.1

T_20000_0 [3]
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2012 Kia Sportage MC0510 SINCAP

46.54 [g] at 0.071 [s]

Max:

V2P4 Headform Resultant [g, CFC_1000]

0.00 [g] at -0.004 [s]

Min:

-0.05

CFC_1000

0.3

0.25

0.15 0.2

0.1

T_20000_0

0.05

0

[s]

5.05[g] at 0.133 [s]
-11.61 [g] at 0.055 [s]

Max:

CFC_180]

V2P4 Lower Spine T12 x [g

Min:

0.05

-0.05

CFC_180

0.3

0.25

0.15 0.2

0.1

0

-0.1

T_20000_0 [3]
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2012 Kia Sportage MC0510 SINCAP

50.01 [g] at 0.049 [s]
-6.33 [g] at 0.074 [s]

Max:

V2P4 Lower Spine T12y [g, CFC_180]

Min:

-0.05

CFC_180

0.3

0.25

0.2

0.15

0.1

T_20000_0

0.05

0

-0.1

[s]

28.46 [g] at 0.065 [s]
-24.26 [g] at 0.047 [s]

Max:

V2P4 Lower Spine T12 z [g, CFC_180]

Min:

0.05

-0.05

CFC_180

0.3

0.25

0.15 0.2

0.1

0

-0.1

T_20000_0 [3]

TR2561
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January 05, 2012

2012 Kia Sportage MC0510 SINCAP

55.42 [g] at 0.048 [s]

Max:
Min:

V2P4 Spinal Resultant

0.00 [g] at -0.012 [s]

0.3

[s]

T_20000_0

No Filter

788.56 [N] at 0.046 [s]

Max:

V2P4 lliac Wing Force [N, CFC_600]

-67.95 [N] at 0.036 [3]

Min:

-0.05

CFC_600

8001 — — —

0.3

0.25

0.05 0.1 0.15 0.2

0

-0.1

T_20000_0 [3]

TR2561

B-14



2012 Kia Sportage MC0510 SINCAP January 05, 2012

V2P4 Acetabulum Force [N, CFC_600] Max: 2543.43 [N] at 0.041 [s]

Min: -50.15 [N] at 0.113 [s]
[ [ [ [ [

2500

2000

1500

1000

500

|
|
|
t t ﬁ t ﬁ t t t t ﬁ t
0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25 03
CFC_600 T_20000_0 [s]

V2P4 Pelvis Summation Max: 3065.98 [N] at 0.043 [s]
Min: -24.80 [N] at 0.089 [s]

30004~~~ - - - - L
2500 — — — - - — — L
20001~~~ — -~ -
15001 — — —F — — - -

wot+ ---~---L--|]-d---L___1___1___1___J

50— — — — — — — r

No Filter

T_20000_0 [s]
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APPENDIX C

DUMMY PERFORMANCE CALIBRATION TEST DATA
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TABLE OF CALIBRATION TEST RESULTS

PRE-TEST

Es-2re No: F034

CONFIGURED FOR LEFT SIDE IMPACT

C-2 TR2561
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www.calspan.com

Calspan - Transportation Research Group

ES-2re External Measurements

NHTSA S/N F034

FRONT VIEW

SIDE VIEW

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Dim. No. Description SpeE::na;tlon %is:]l; Pass/Fail
1 Sitting Height 900-918 912 Pass
2 Seat to Shoulder Joirt 558-572 565 Pass
3 Seat to Lower Face of Thoracic Spine Box 346-356 354 Pass
4 Seat to Hip Joint (center of bolt) 97-103 101 Pass
5 Soleto Seat, Sitting 433-451 445 Pass
6 Head Width 152-158 155 Pass
7 Shoulder/am Width 461-479 464 Pass
8 Thorax Width 322-332 324 Pass
39 Ahdomen Width 273-287 285 Pass
10 Pelvis Lap Width 353-373 370 Pass
11 Head Depth 196-206 201 Pass
12 Thorax Depth 262-272 268 Pass
13 Ahdomen Depth 194-204 202 Pass
14 Pelvis Depth 235-245 237 Pass
15 Back of Buttocks to Hip Joint (center of bolt) 150-160 155 Pass
16 Back of Buttocks to Front Knee 597-615 604 Pass

Technician: AR

C-3

Date: 12/22/2011

TR2561
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www._calspan.com 4455 Genesee Street, Buffale, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Head Drop Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1221/2011
Test Number: 1 Test Time: 3:13:06 PM

Component Part Number

Component Serial Number

455.1007 1916409

Test Parameters Test Specifications Test Results
Temperature 206 - 222 220 degC P
Humidity 10 -- 70 44 %RH P
Resultant Acceleration 125 -- 155 136 g P
Oscillation 00 - 150 00 % P
Fore-Aft Acceleration -1500 -- 1500 586 g P

All test parameters are within specifications

Technician: S.Zito
Supervisar: D. Travale
Test ID: Test Time:  3:13:06 PM

Copyright 2006 Denton ATD, Inc.

LabPag Il Version: 1.85.0

Cc-4

Test Date:

122172011

of 2

TR2561
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i _/ L™ &4

42

www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Endevco 7264-2000 P71271 8/122011
Endevco 7264-2000 P71281 8/122011
Endevco 7264-2000 P71298 8/12.2011
Test ID: Test Time:  3:13:06 PM Test Date:  12/21/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2

C-5 TR2561
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www_cals pan.com

Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Head Drop Revision: 12/14i2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Test Date: 12.221.2011
Test Number: 1 Test Time: 3:13:06 PM
Resultant Acceleration
Resultart Max = 1265.6at: 2.10 Hin = 0.0 at: -2.60
Result Corridor
180.0
160.0
1400
/"\
1200 z 5

s
o
o
o

Acceleration (g)
[ o0
o o
o o

=

o

o
[

200
/ M~
0.0
0.00 115 230 345 460 575 6.90 8.05 920 10.35
Time (msec)
Test ID: Test Time:  3:13:06 PM Test Date:  12/221/2011
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2

C-6

TR2561
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Calspan - Transportation Research Group

www_cals pan.com

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

X Axis Acceleration

X hxis Aocel. Filter: CFC-1000 P Max = 5.9 at: 2.0 Hin = -12.2 at: 91.50
———— Rozel Corridor
30.0
B 200
c 10.0
E 0.0 S E—
L 100
Q
< 200
0.00 115 2.30 345 460 575 6.90 5.05 9.20 10.35
Time (msec)
Y Axis Acceleration
Y Axis Accel.  Fiter: CFC-1000P  Max =05 2050 Min=-115.3 at: 210 .
G 0.0
S //
~,§ -50.0
o
& 000 \ /
3 i
-150.0
0.00 115 2.30 345 460 575 6.90 8.05 9.20 1035
Time (msec)
Z Axis Acceleration
[— Z Axis Acceleration  Fitter: CFC-1000 P Max =71.5at 220 Min = -1.9 at: 95.40 .
100.0
. 800
=
= 800 sl -
S / \\
| 400
5 7 S
2 200 ¥l
2 0.0
0.00 115 230 345 460 575 6.90 8.05 9.20 10.35
Time (msec)
Test ID: Test Time:  3:13:06 PM Test Date:  12/221/2011
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

www._calspan.com 4455 Genesee Street, Buffale, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Neck Flexion Resision: 12114/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1222/2011
Test Number: 3 Test Time: 10:59:08 AM

Component Part Number

Component Serial Number

455.2002 07066
Test Parameters Test Specifications Test Results
Temperature 206 222 218 degC P
Humidity 10 70 34 %RH P
Yelocity 3.30 3.50 346 mfs P
Maximum Neck Flexion Angle 43.0 59.0 50.9 degrees P
Time At Maximum Neck Flexion 54.0 66.0 61.2 ms P
Decayto Zero Degrees 53.0 88.0 63.0 ms P
Velocity Corridor P
All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Test Time: 10:59:08 AM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2

C-8

TR2561
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1112011
Endevco 7231CT C16510 1032011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/252011
Test ID: Test Time: 10:59:08 AM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2

C-9 TR2561
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o
www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Neck Flexion Resision: 1211412006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Test Date: 12.22/2011
Test Number: 3 Test Time: 10:59:08 AM
Pendulum Yelbcity
Velocity Filter: Ho Filter MHax = 0.01 at: -0.9 Hin = -4.72 at: 214.1
—— Upper Corridor
——— Lower Corridor
0.00 S—
@ R
E-1.00 ——]
£ 200 M‘“\}aﬁ:«\
(=]
T 300 ] ]
-25 0.0 25 5.0 75 100 125 15.0 175 200
Time (ms)
Neck Flexion &ngle
Heck Flexion Filter: Ho Filter Max = 50.9 at: 61 .2 Hin = -22.6 at: 166.9
——— Argle Corridor
80.0
W 600
g 400 — ] ]
& 200 e
E 0.0
— ',—l‘""-'
% =200
2 -400
00 250 500 750 100.0 1250 1500 175.0 2000 2250
Time (ms)
Test ID: Test Time: 10:59:08 AM Test Date:  12/22/2011
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2

C-10
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

C-11

Potentiometer &
Pot &  Fiter: CFC-180  Max =351 at: 608 Mn =-17.9at: 169.2 .
& 500
D 400
o 300 =] =
<L 3 1
5 100 ——
T o0
O .
£ 10.0 ——
o -20.0 —
2
0.0 250 50.0 750 100.0 1250 150.0 175.0 200.0 2250
Time (ms)
Potentiometer B
PotB  Fitter: CFC-180  Max =30.7 at: 522 Min =-20.8 at: 168.8 '
'g 40.0
o 300
o
£ 200 e
@ 100 Pl =N
5 a0 Pz
£ 00 = -
5 200 S el
g
0.0 250 50.0 750 100.0 125.0 1500 175.0 200.0 2250
Ratation (ms)
Patertiometer C
l Pot C  Fitter: CFC-180 Max =159 at:61.4 Mn =-11.0at 160.7 .
o 200
g 15.0 i
§’ 100 £
S // Ty
= 00
S -10.0 =
5 150
2
0.0 250 50.0 750 100.0 1250 150.0 175.0 2000 2250
Time (ms)
Test ID: Test Time: 10:59:08 AM Test Date:  12/22/2011
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Shoulder Impact Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: FO34
Test ID: Test Date: 1/4/2012
Test Number: 1 Test Time: 11:18:44 AM

Component Part Number

Component Serial Number

960715-313

Test Parameters Test Specifications Test Results
Temperature 2086 -- 22 21.2 degC P
Humidity 100 - 700 17.0 %RH P
Yelocity 4.20 - 4.40 422 mfs P
Pendulum Acceleration -1050 - -7.50 1030 g P

All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time

Copyright 2006 Denton ATD, Inc.

©o11:18:44 AM

LebPagll Version: 1.850

C-12

Test Date:  1/4/2012

TR2561
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A.x:/_/,j&’:/ iy Calspan - Transportation Research Group
www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1112011
Endevco 7231CT AGHF5 1/3/2012
Test ID: Test Time:  11:18:44 AM Test Date:  1/4/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 2 of 2

C-13 TR2561



/} Wos A
A.;. Gallk 2! vl

www_cals pan.com

Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Test Name: Shoulder Impact Revision: 121142006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1/4/2012
Test Number: 1 Test Time: 11:18:44 AM
Pendulum g's
Decel g's Filter: CFC-130 Hax = 0.3 at: 498.50 Hin = -10.3 at: 11.20
Decel. Corridor
3.0+
1.55
UAD: e
] 3 .
oo d
~ -30] \ ,/
2 ]
o I 7
o 457
3 .
E o | #
& .60 \
s N 7
.7_:: \/ \ 7
-9.0] /|
5 |
1053
" om0 1000 2000 3000 4000 5000 6000 7000 8000  90.00
Time - Shifted (ms)
Test ID: Test Time:  11:18:44 AM Test Date:  1/4/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 1
C-14 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Full Rib Module Impact
4.0 Meters/Second

ES-2re
F034

Upper Rib 4 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
10:56:37 AM

Component Part Number

Component Serial Number

4553100 07203
Test Parameters Test Specifications Test Results
Temperature 206 222 215 degC P
Humidity 10.0 700 17.0 %RH P
Yelocity 3.0 4.10 396 mfs P
Rib Displacement -51.00 -46.00 4824 mm P
Drop Height 8070 823.0 815.0 mm P
All test parameters are within specifications

Technician: A.Rudniski
Supervisor; D. Travale

Test ID: Upper Rib 4 m/s Test Time: 10:56:37 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2

C-15

TR2561
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2

www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-183 8/31.2011
DentonATD Velocity Trap 1 11112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Upper Rib 4 m/s Test Time: 10:56:37 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2

C-16 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name:

Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Upper Rib 4 m/s Test Date: 1/3/2012
Test Number: 1 Test Time: 10:56:37 AM
Rib Displacement
| Displacemerd Filter: CPRC-120 Max = 4.9 at: 61 .4 Hin = -42.24 at: 27.7
Rib Corridor
6.00
0.00 //_\\
-6.00 \ / \
-12.00 \ /
g \ /
£ -18.00
=
£ -24.00 \\ /
Pl
; 5 #
& -30.00
8 \ /
-36.00 \ //
-42.00
S
N 2
-48.00 S
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Upper Rib 4 m/s Test Time: 10:56:37 AM Test Date:  1/3/2012
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
C-17 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Full Rib Module Impact
3.0 Meters/Second

ES-2re
F034

Upper Rib 3 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
11:06:55 AM

Component Part Number
455-3100

Component Serial Number
07203

Test Parameters Test Specifications Test Results
Temperature 206 222 215 degC P
Humidity 10.0 700 17.0 %RH P
Yelocity 2.80 3.10 297 mis P
Rib Displacement -40.00 -36.00 3762 mm P
Drop Height 454 464 459 mm P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Upper Rib 3 m/s Test Time: 11:06:55 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2

C-18
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2

www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-183 8/31.2011
DentonATD Velocity Trap 1 11112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Upper Rib 3 m/s Test Time: 11:06:55 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2

C-19 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Upper Rib 3 m/s Test Date: 1/3/2012
Test Number: 1 Test Time: 11:06:55 AM
Rib Displacement
Displacemerd Filter: CPRC-120 Max = 411 at: 642 Hin = -27.62 at: 29.2
| Rib Corridor
6.00
0.00 /\
-6.00 \ / s
-12.00 \\
£ -18.00 3
= /
£ -24.00
Pl
3 \ /
& -30.00 < =
(=]
N w
-36.00 =
-42.00
-45.00
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Upper Rib 3 m/s Test Time: 11:06:55 AM Test Date:  1/3/2012
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 1

C-20
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Full Rib Module Impact
4.0 Meters/Second

ES-2re
F034

Middle Rib 4 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
11:17:54 AM

Component Part Number
455-3100

Component Serial Number
07205

Test Parameters Test Specifications Test Results
Temperature 206 222 215 degC P
Humidity 10.0 700 17.0 %RH P
Yelocity 3.0 4.10 397 mfs P
Rib Displacement -51.00 -46.00 4809 mm P
Drop Height 8070 823.0 815.0 mm P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Middle Rib 4 m/s Test Time: 11:17:54 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2

C-21
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2

www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-184 8/31.2011
DentonATD Velocity Trap 1 11112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Middle Rib 4 m/s Test Time:  11:17:54 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Middle Rib 4 m/s Test Date: 1/3/2012
Test Number: 1 Test Time: 11:17:54 AM
Rib Displacement
Displacemerd Filter: CPRC-120 Max = ¢.52 at: B3.7 Hin = -42.09 at: 26.2
| Rib Corridor
6.00
0.00 /\\ //
-6.00 \ / ]
-12.00 \
£ -18.00 \
g )
£ -24.00
Pl
; X
& -30.00
& /
-36.00 \
-42.00 /
\'\ /
-45.00 —
00 200 300 400 500 60.0 700 800 90.0
Time (msec)
Test ID: Middle Rib 4 m/s Test Time:  11:17:54 AM Test Date:  1/3/2012
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 of 1

C-23
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Full Rib Module Impact
3.0 Meters/Second

ES-2re
F034

Middle Rib 3 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
11:29:37 AM

Component Part Number
455-3100

Component Serial Number
07205

Test Parameters Test Specifications Test Results
Temperature 206 222 215 degC P
Humidity 10.0 700 17.0 %RH P
Yelocity 2.80 3.10 298 mfs P
Rib Displacement -40.00 -36.00 3761 mm P
Drop Height 454 464 459 mm P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Middle Rib 3 m/s Test Time: 11:29:37 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2

C-24
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2

www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-184 8/31.2011
DentonATD Velocity Trap 1 11112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Middle Rib 3 m/s Test Time:  11:29:37 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name:

Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Middle Rib 3 m/s Test Date: 1/3/2012
Test Number: 1 Test Time: 11:29:37 AM
Rib Displacement
Displacemerd Filter: CPRC-120 Max = 2 .26 at: 6.4 Hin = -27.61 at: 22.6
| Rib Corridor
6.00
0.00 //\ 4

i

£l Pa L

-12.00 \

E L1s00 Vi
z P
£ -24.00
o
(%)
S /
& -30.00 \
2 Ny /

-36.00 ——

-42.00

-48.00

0.0 100 200 300 400 500 60.0 700 80.0 a0.0
Time (msec)

Test ID: Middle Rib 3 m/s

Test Time: 11:29:37 AM Test Date:  1/3/2012
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Full Rib Module Impact
4.0 Meters/Second

ES-2re
F034

Lower Rib 4 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
11:44:40 AM

Component Part Number

Component Serial Number

4553100 07209
Test Parameters Test Specifications Test Results
Temperature 206 222 215 degC P
Humidity 10.0 700 17.0 %RH P
Yelocity 3.0 4.10 396 mfs P
Rib Displacement -51.00 -46.00 4877 mm P
Drop Height 8070 823.0 815.0 mm P
All test parameters are within specifications

Technician: A.Rudniski
Supervisor: D. Travale

Test ID: Lower Rib 4 m/s Test Time: 11:44:40 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-182 8/312011
DentonATD Velocity Trap 1 11112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Lower Rib 4 m/s Test Time:  11:44:40 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Lower Rib 4 m/s Test Date: 1/3/2012
Test Number: 1 Test Time: 11:44:40 AM
Rib Displacement
Displacemerd Filter: CPRC-120 Max = ¢.40 at: 6.2 Hin = -42.77 at: 27.4
| Rib Corridor
6.00
0.00 /\ -~
5 A
-6.00 \
-12.00 \
£ -18.00 \
= \ /
£ -24.00
Pl
; y /
& -30.00
3 \ /
-36.00 \ //
-42.00
\\ /
-48.00 A =
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Lower Rib 4 m/s Test Time:  11:44:40 AM Test Date:  1/3/2012
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Full Rib Module Impact
3.0 Meters/Second

ES-2re
F034

Lower Rib 3 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
11:59:14 AM

Component Part Number
455-3100

Component Serial Number
07209

Test Parameters Test Specifications Test Results
Temperature 206 222 215 degC P
Humidity 10.0 700 17.0 %RH P
Yelocity 2.80 3.10 296 mfs P
Rib Displacement -40.00 -36.00 3792 mm P
Drop Height 454 464 459 mm P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Lower Rib 3 m/s Test Time:  11:59:14 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2
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2

www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-182 8/312011
DentonATD Velocity Trap 1 11112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Lower Rib 3 m/s Test Time:  11:59:14 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name:

Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Lower Rib 3 m/s Test Date: 1/3/2012
Test Number: 1 Test Time: 11:59:14 AM
Rib Displacement
Displacemerd Filter: CPRC-120 Max = ¢.15 at: @ .4 Hin = -27.92 at: 22.9
| Rib Corridor
6.00
0.00 /\

ki |

Ml

-12.00 \

E L1s00
3 /
£ -24.00
Pl
Q
S 30,00 /
1 P 4
& &

-36.00 N //

-42.00

-45.00

00 100 200 300 400 50.0 60.0 700 800 a0.0
Time (msec)

Test ID: Lower Rib 3 m/s

Test Time:  11:59:14 AM Test Date:  1/3/2012

Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
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Calspan - Transportation Research Group

4455 Genesee

Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT
Test Name: Thorax Impact Revision: 8/15/2008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: FO34
Test ID: Test Date: 1/3/2012
Test Number: 1 Test Time: 4:24:52 PM
Component Part Number Component Serial Number
Upper Rib - 175-4002 7203
Middle Rib - 175-4002 7205
Lower Rib - 175-4002 7209
Test Parameters Test Specifications Test Results
Temperature 206 - 222 214 degC P
Humidity 100 - 700 16.4 %RH P
Velocity 5.40 - 560 548 mis P
Upper Rib Displacement 340 - 410 37.6 mm P
Middle Rib Displacement 370 - 450 419 mm P
Lower Rib Displacement 370 - 440 416 mm P
Impactor Force 5100 - 6200 5694 N P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Test Time:  4:24:52 PM Test Date:  1/3/2012

Copytight 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/11.2011

Endevco 7231CT AGHF5 1/3/2012

Honeywell MLT-38000 DS-183 8/31.2011

Honeywell MLT-38000 DS-184 8/31.2011

Honeywell MLT-38000 DS-182 8/312011

Test ID: Test Time: 4:24:52 PM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1550 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Test Name: Thorax Impact Revision: 81572008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1/3/2012
Test Number: 1 Test Time: 4:24:52 PM
Pendulum g's
Decelg's  Fitter: CFC-180 Max =01 at: -49.10 Min = -36.4 at: 3.40
0.0
E |
@ ~20AD: \V/-n\\_’___.—...f'"'
w
= .40.03
= 3
5 ]
& -6003
-80.0
T ””0‘.0‘0”” ...1.&60. ”””2’0150”” ”’3'0‘0'0”””:1&!.60”” ’”5!01;1’0”” ”;S'UD'D' ””"7'0‘[1’0”””'SI’JD'D”” ”:Ello.ou
Time - Shifted (ms)
Impactor Force
Force Filter: No Filter Hax = §330.6 at: 3.40 Hin = -27.7 at: -49.10
Impactor Force Corrider
8,000.0 £
N I
= s,clotmE rt =
& 4,000.03 LY h\'\\
e BTAY,
[ .
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time - Shifted (ns)
Test ID: Test Time: 4:24:52 PM Test Date:  1/3/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 2
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Calspan - Transportation Research Group

www_cals pan.com

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

C-36

Upper Rib Displacement
|—Uppet Rib Displacement Filter: CFC-150  Hax = 37.60 at: 17.50 Hin = -4.16 at: 41.7%
50.00
€ 40.00
€ 300 e e
= 30
[ / \
20.00
5 7 58y
& 1000 _/ \ [
[~3
2 000 ) S——
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 50.00 90.00
Time - Shifted (ms)
Middle Rib Displacement
—  Upper Rib Displacement Filter: CFC-150  Hax = 41.55 at: 15.10 Hin = -3.35 at: 45.30
50.00
E 40,00
= Yl N
E 30.00 / ‘\
£ 20.00
2 / P
& 1000 ~
& 000 L3# AN il e
=)
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time - Shifted (ms)
Lowver Rib Displacement
— Upper Rib Displacement Filter: CFC-180  Hax = 41.64 at: 18.70 Hin = -2.56 at: 50.50
50.00
E 40.00 =
< 3000 L N
o / \
E 2000
2 1000 V% ™~
& 0.00 —// \ I i ]
=)
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time - Shifted (ms)
Test ID: Test Time: 4:24:52 PM Test Date:  1/3/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 2 of 2
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Abdominal Impact Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: FO34
Test ID: Test Date: 1/5/2012
Test Number: 2 Test Time: 1:17:51 PM

Component Part Number
4554001 0483

Component Serial Number

Test Parameters

Test Specifications

Test Results

Temperature 2086 -- 22 21.7 degC P
Humidity 10 - 70 23 %RH P
Yelocity 3.90 - 4.10 402 mfs P
Peak Abdominal Force -2.70 -- -2.20 257 kN P
Time At Peak Abdominal Force 100 - 123 10.5 ms P
Maximum Pendulum Force -4.80 - -4.00 4.75 kN P
Time at Peak Pendumlum Force 106 - 130 10.7 ms P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time

Copyright 2006 Denton ATD, Inc.

o 1:17:51 PM

LebPagll Version: 1.850

C-37

Test Date:  1/5/2012
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/11.2011

Endevco 7231CT AGHF5 1/3/2012

Denton 2631 LC-1512 3/252011

Denton 2631 LC-1526 3/252011

Denton 2631 LC-1516 3/252011

Test ID: Test Time:  1:17:51 PM Test Date:  1/5/2012
Copytight 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Test Name: Abdominal Impact Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1/5/2012
Test Number: 2 Test Time: 1:17:51 PM
Comhined Abdaominal Force
———— Combined Force Filter: No Filter Hax = 0.05 at: 102.9 Hin = -2.57 at: 10.5
——— Abd Corrider
. 1.004
£ UUDE
i e ——
£ 1003 \ ]
s E
E 200 \\ /
= E =
£ -3.003
o E
(&) 3
0.0 10.0 200 300 40.0 500 600 700 80.0 a0.0
Time - Shifted (ms)
Pendulum F orce
——— Pend. Force Filter: No Filter Hax = 0.1 at: -0.6 Hin= 4.8 at: 10.7
Pend Corrider
2.0
2 003
5 3
o -2.03
5 3 \ /
2 403 I
503
0.0 100 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ns)
Test ID: Test Time:  1:17:51 PM Test Date:  1/5/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 2
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Calspan - Transportation Research Group

www_cals pan.com

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Front Abdominal Force

[ Front Force Fitter: CFC-B00P  Max=004at 913  Mn=-060at 113 |
0.50+
< 000
= E \ IRT= ey ST
@ -0.50 ——
5 E
uw 1,003
E 3
= E
w -1.50
0.0 100 200 300 400 50.0 60.0 700 80.0 90.0
Time - Shifted (ms)
Middle Abdominal Force
I Middle Force  Fiter: CFC-600P  Max = 0.00 at: 87.6 Min=-1.08 at: 11.0 .
0.50+
Z 0003
= .
2 0503 \ pEeEs
- e
» -1.003 T
2 o
= -1 .SD:
0.0 10.0 200 300 400 500 60.0 700 30.0 90.0
Time - Shifted (ms)
Rear Abdominal Force
I Rear Force  Fitter: CFC-600P  Max=002at: 1.9 Min = -0.93 at: 9.8 .
0.50+
< 000
= 7 N\ i
o -0.50 =
(%)
5 3 e L
w -1.00
5 E
o -1.503
.....0.0 ppss 200 300 40'0.......501] ”'B'D.'D' ....7.00 80.'0”” pcd
Time - Shifted (ms)
Test ID: Test Time: 1:17:51 PM Test Date:  1/5/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Lumbar Spine

ES-2re
F034

1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

1/3/2012
9:19:48 AM

Component Part Number

Component Serial Number

175-5501 15050329A
Test Parameters Test Specifications Test Results
Temperature 206 222 21.0 degC P
Humidity 10 - 70 17 %RH P
Yelocity 5.95 6.15 615 m/fs P
Maximum Headform Flexion Angle 45.0 550 455 degrees P
Time at Maximum Headform Flexion Angle 39.0 530 422 ms P
Decayto Zero Degrees 37.0 57.0 40.3 ms P
Velocity Corridor P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Test Time: 9:19:48 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 1 of 2
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)832-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 17112011
Endevco 7231CT C16510 1032011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/252011
Test ID: Test Time: 9:19:48 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1850 2 of 2
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Test Name: Lumbar Spine Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: FO34
Test ID: Test Date: 1/3/2012
Test Number: 1 Test Time: 9:19:48 AM
Pendulum Yelbcity
Velocity Filter: Ho Filter MHax = 0.00 at: -0.7 Hin = -2.22 at: 121.4
—— Upper Corridor
——— Lower Corridor
0.00
2 om0 %‘*—-ﬁ
e -2
= -4.00 ———
g “‘m..._%‘---_\q__ﬁh_‘\
S 600 o
>
-5.00
0.0 100 200 300 40.0 500
Time (ms)
Spine Flexion Angle
——— Spine Flexion Filter: Ho Filter Max = 455 at: 42 .2 Hin = -21.4 at: 107.1
——— Argle Corridor
B 400 Jm|
& / \
& 200 ]
[ =4
% 0.0 / \ / S PO el [T
B \ /
® 200
-7286 -36.3 00 363 726 108.9 1452 181.4 277 2540
Time - Shifted (ms)
Test ID: Test Time: 9:19:48 AM Test Date:  1/3/2012

Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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Potentiometer &
Pot &  Fiter: CFC-180  Max =33.0 at: 456 Mn =-14.7 at: 1066 .

W
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B on / /] N B P
B \ / O
5 00
5 P Py
-7286 -36.3 0.0 363 726 108.9 1452 181.4 177 2540
Time - Shifted (ms)
Potentiometer B
PotB  Fitter: CFC-180  Max = 29.7 at: 441 Mn =-16.2 at: 105.4 '
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o
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Time - Shifted (ms)
Patertiometer C
Pot C  Fitter: CFC-180 Max =12.8at: 386 Min=-69at 109.5 .
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-726 -36.3 00 363 7286 108.9 1452 181.4 177 2540
Time - Shifted (ms)
Test ID: Test Time: 9:19:48 AM Test Date:  1/3/2012
Copyright 2008 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Pelvis Impact Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: FO34
Test ID: Test Date: 1/4/2012
Test Number: 2 Test Time: 11:52:25 AM
Component Part Number Component Serial Number
4554003
Test Parameters Test Specifications Test Results
Temperature 2086 -- 22 21.3 degC P
Humidity 10 - 70 17 %RH P
Yelocity 4.20 - 4.40 431 mfs P
Peak Pendulum Force -5.40 -- -4.70 5.01 kN P
Time at Peak Pendulum Force 1180 - 1610 1339 ms P
Peak Pubic Symphysis Force -1.59 - -1.23 1.36 kN P
Time at Peak Pubic Symphysis Force 1220 - 17.00 1509 ms P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Test Time:  11:52:25 AM Test Date:  1/4/2012

Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 1 of 2
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/11.2011
Endevco 7231CT AGHF5 1/3/2012
Denton 3096 LC465Fy 8/312011
Test ID: Test Time:  11:52:25 AM Test Date:  1/4/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1550 2 of 2

C-46 TR2561



o
1wy
20

/ = e 7
A.;. Gallk 41

www_cals pan.com

Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (7

16)632-7500

Test Name:

Pelvis Impact Revision: 12114/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1/4/2012
Test Number: 2 Test Time: 11:52:25 AM
Pendulum Acceler ameter
Deceleration  Fitter: CFC-180 Max =1 at: -58.31 Min=-214 at: 13.39
503
& 3
~<‘£ 3 \ L~
E -50
5 1003 & P
® 1 e L~
o -150 4
3 3 \\ /
o -200 S
o E
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time - Shifted (ms)
Pendulum F orce
——— Pendulum Force Filter: No Filter Hax = 0.0 at: -55.31 Hin = -5.0 at: 13.39
——— Impact Corrider
1.0
0.03
2 -1.03 i
=204 \ il
8 303 K 7l
S 409 ™,
-y Y Vs
-5.03
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time - Shifted (ns)
Test ID: Test Time: 11:52:25 AM Test Date:  1/4/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 2
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Pubic Symphysis Force
———— Pubic Symphysis Filter: CFC-600 P Hax = 0.02 at: 154.19 Hin = -1.36 at: 15.08
- Pubic Corridor
0213
o.oof
: \ / —] |
021 n"\/
-0.41 \uﬂ j
Z ] \ /
= -061
B Y
£ 082 ‘
& ] /
8 ]
& -1.039 ’[\ \ /
-1.239
-1 ‘44:
-1.64
0.00 1000 2000 30,00 40.00 50.00 60.00 70,00 §0.00 90.00
Time - Shifted (ms)
Test ID: Test Time: 11:52:25 AM Test Date:  1/4/2012
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0 2 of 2
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CALIBRATION TEST RESULTS

PRE-TEST

SID-lIs No: 300

CONFIGURED FOR LEFT SIDE IMPACT
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SID-lIsD External Measurements

NHTSA ATD S/N 300

Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

symbl bR Specification Results B
mm mm
A Sitting Height 772.0 -788.0 782 Yes
B Shoulder Pivot Height 437.0 - 453.0 440 Yes
C H-Paint Height 79.0 - 83.0 83 Yes
D H-Point from Seat Back 141.0 -151.0 143 Yes
E Shoulder Pivot from Backline 97.0-107.0 98 Yes
F Thigh Clearance 119.0 - 135.0 122 Yes
G Head Breadth 140.0 -148.0 143 Yes
H Head Back from Backline 40.0 - 46.0 43 Yes
| Head Depth 178.0 -188.0 181 Yes
] Head Circumference 541.0 - 551.0 545 Yes
K Buttock to Knee Length 514.0 - 540.0 525 Yes
L Popliteal Hei ght 343.0 - 369.0 352 Yes
%) Knee Pivot to Floor Height 393.0 - 409.0 397 Yes
N Buttock Popliteal Length 416.0 - 442.0 433 Yes
8] Chest Depth without Jacket 195.0 - 211.0 204 Yes
P Foot Length (right) 216.0 - 232.0 220 Yes
P Foot Length (Ift) 216.0 - 232.0 220 Yes
Q Hip Breadth 313.0 -323.0 316 Yes
R Arm Length 249.0 - 259.0 253 Yes
S Knee Joint to Seat back 478.0 - 4393.0 483 Yes
W Shoulder Width (only one arm installed) 341.0 - 357.0 345 Yes
W Foot Width (right) 78.0 - 94.0 85 Yes
W Foot Width (left) 78.0 - 94.0 a5 Yes
i Chest Circumference with Jacket 851.0 - 881.0 866 Yes
Z Waist Circumference 761.0 - 791.0 776 Yes

Technician: AR

C-50

Date: 12/21/2011

TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Head Drop Revision: 121142006
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 12.21,2011
Test Number: 1 Test Time: 1:54:13 PM

Component Part Number
Head Skin - 180-1002

Component Serial Number
1355

Test Parameters Test Specifications Test Results
Temperature 206 22 220 degC P
Humidity 10 70 41 %RH P
Resultant Acceleration 1150 137.0 1293 g P
Oscillation 0.0 150 6.9 % P
Fore-Aft Acceleration -150 150 29 g P

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 1:54:13 PM

Copyright 2006 Denton ATD, Inc.

C-52

All test parameters are within specifications

LabPaqg Il Yersion: 1.85.0

Test Date:

12212011

of 2

TR2561



A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Endevco 7264-2000 P71271 8/12.2011
Endevco 7264-2000 P71281 8/12.2011
Endevco 7264-2000 P71298 8/12.2011
Test ID: Test Time: 1:54:13 PM Test Date: 122172011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2

C-53 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Head Drop

SID-lIs
300

Resision:
Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

12:21/2011
1:54:13 PM

Resultant Acceleration

Resultart
Result Corridor

Hax = 1392 at: 1.60

Hin = 0.0 at: -11.40

180.0

160.0

1400

1200

=
o
=
o

80.0

Acceleration (g)

400 /

N\

200

=

0.0

0.00 1.08

315 4.20

Time (msec)

5.25

945

Test ID:

Copyright 2008 Denton ATD, Inc.

Test Time: 1:54:13 PM

LabPagll Version: 1.85.0

C-54

Test Date:

1

12:21/2011
of 2

TR2561
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

X Axis Acceleration

— X Rxis hocel. Filter: CFC-1000 P Max = 1.7 at: 4.20 Min = -2.9 at: 2.80
——— Lateml Corridor
200
2 100
(=
S
E 0.0 —
[
3 -10.0
e
0.00 1.05 210 315 420 525 6.30 7.35 8.40 9.45
Time (msec)
Y Axis Acceleration
Y Axis Accel.  Fitter: CFC-1000 P Max=102.54: 260 Min = -5.4 at: 37.70 .
120.0
100.0
G L~ \
=~ 800
§ / N
% 600 \
2 400
§ 200
| e
0.0
0.00 1.05 210 315 420 525 6.30 735 §.40 9.45
Time (msec)
I Axis Acceleration
—— Z Axis Acceleration  Fiter: CFC-1000 P Max =758.8at: 260 Min = -3.1 at: 37 .60
100.0
~ 800
A
c 600
S
= 400 / \
e}
o /
§ 200
00 B
0.00 1.05 210 315 420 525 6.30 735 5.40 9.45
Time (msec)
Test ID: Test Time: 1:54:13 PM Test Date:  1221/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2

C-55
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name: Neck Pendulum Revision: 8i242009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 12212011
Test Number: 1 Test Time: 4:02:11 PM
Component Part Number Component Serial Number
Neck - 180-2000 787

Test Parameters Test Specifications Test Results
Temperature 206 - 222 220 degC P
Humidity 10 5 70 45 %RH P
Yelocity 5.51 = 563 559 mis P
Pendulum Impulse at 10 ms 220 -- 280 222 mis P
Pendulum Impulse at 15 ms 3.30 -- 4.10 332 mfs P
Pendulum Impulse at 20 ms 440 - 540 452 mis P
Pendulum Impulse at 25 ms 5.40 -- 6.10 545 mfs P
Pendulum Impulse between 25 and 100 ms 5.50 - 6.20 576 mis P
Max D Plane Rotation 71.0 -- 81.0 73.5 degrees P
Time at Max Rotation 50.0 - 700 619 ms P
Moment about OC -440 -~ 360 409 Nm P
Moment Decay to Zero 1020 -- 1260 114.6 ms P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 4:02:11 PM

Copyight 2006 Denton ATD, Inc.  LabPag Il Version: 1.8.5.0

C-56

Test Date: 122172011

TR2561



A'/,T;-,»/ff//g,/j Calspan - Transportation Research Group
e /J-' i 24

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011

Endevco 7231CT C16510 10322011

Denton 1716A LC-2192Fy 8/31.2011

Denton 1716A LC-2192Mx 8/31.2011

DentonATD 78051342 184 5/8/2011

DentonATD 78051342 174 5/8:2011

DentonATD 78051342 185 5/8/2011

Test ID: Test Time: 4:02:11 PM Test Date: 122172011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2

C-57 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Neck Pendulum Resision: 8242009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 12212011
Test Number: 1 Test Time: 4:02:11 PM
D Plane Rotation
D Plane Potation Filter: Ho Filter Max = T2_.5at: 61.90 Hin = -20.6 at: 172.20
———— Botation Corridor
100.0
£ so0 E——
(=]
g 5 _,_._.-4—-r-"'"/ -“"M__“_‘_
[ =
S
m -
£ 50.0
o
0.00 15.00 30.00 45.00 60.00 75.00 90.00 105.00 120.00 135.00
Time (msec)
Moment About Occipital Condyle
——— Hamert vs Fotation Filter: Ho Filter Max = 12. 9@ at: 162 .20 Hin = -40.90 at: 55.70
——— Hamer®: Corridor
Decay Corridor
£
£ 4000
S 2000
2 000 O st
1 000 Y |
b= \
g -40.00
= 0.00 15.00 30.00 45.00 60.00 75.00 90.00 105.00 120.00 135.00
Time (msec)
Test ID: Test Time: 4:02:11 PM Test Date:  1221/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
C-58 TR2561
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Calspan - Transportation Research Group

www_calspan.com

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Pendulum Impulse

C-59

—— Impulse Filter: Mo Filter Max = 6.929 at: 22 .20 Hin = -0.0%6 at: -0.60
10 mz Corridor
15 ms Corridor
20 mz Corridor
325 ms Corridor
—— Upper 25-100 Corridor
——— Lower %5-100 Corridor
§.000
7.000
6.000
e
5.000 /Tk'
@ 4000 =
€ 4
& 3.000 2
2 14
E 2000 /
1.000 /
0.000
-1.000
0.00 15.00 30.00 45.00 60.00 75.00 90.00 105.00 120.00 135.00
Time (msec)
Test ID: Test Time: 4:02:11 PM Test Date:  1221/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2

TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name: Shoulder |mpact Rewision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1222/2011
Test Number: 1 Test Time: 2:51:32 PM
Component Part Number Component Serial Number
Shoulder Rib 180-3355 168
Left Arm 18060111 822

Test Parameters Test Specifications Test Results
Temperature 206 - 222 2200 degC P
Humidity 10.0 - 700 328 %RH P
Velocity 420 = 4.40 424 mis P
Probe Acceleration 13.0 -- 180 16.2 g P
Shoulder Deflection 28.0 -- 370 295 mm P
T1 Acceleration 17.0 - 220 205 g P

All test parameters are within specifications

Technician: S.Zito
Supervisar: D. Travale
Test ID: Test Time: 2:51:32 PM

Copyight 2006 Denton ATD, Inc.  LabPag Il Version: 1.8.5.0

C-60

Test Date:

12222011

of 2

TR2561



A'/,T;-,»/ff//g,/j Calspan - Transportation Research Group
e /J-' i 24

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 17112011
Endevco 7231CT AGHF5 1214/2011
Servo 180-3885 DS-1063 10312011
Endevco 7264-2000 P58806 11322011
Test ID: Test Time: 2:51:32 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2

C-61 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Shoulder Impact Resision: 8242009
Sub Test Mame: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1222/2011
Test Number: 1 Test Time: 2:51:32 PM
Shoulder Displacement
Displacement Filter: CPC-600 P Max = 29.2 at: 16.40 Hin = -0.01 at: 1.20
Deflect Corridor
41 60
36.40
31.20
P A
26.00 i i
E 2080 4 \
3 / %
Y
E 1560 / \
Q
K
21040 \
i / %
5.20 \
/ D Sy e
0.00
-5.20
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Test ID: Test Time: 2:51:32 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2

C-62
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www_calspan.com

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Acceleration (g)

Probe Accelerometer

Prmobe hocel.

Filter: CRC-120
———— Rocelemtion Corridor

Hax = 16.17 at: 12.00

Hin = -0.17 at: -0.90

20.00

17.50

15.00

1250 F—

10.00

7.50

5.00

250
0.00 A

-2.50

0.00 10.00 20.00 30.00 40.00

Time (msec)

50.00

60.00 70.00 50.00 90.00

Acceleration (g)

T1 Accelerometer

——T1 hocel.
—— T1 Corridor

Filter: CFC-120 Hax = 20.5at: 6.20

Hin = -2.1 at: 22.00

222

185

148

114

——
|
1

. / T

00 / i

N\

37

7]

7.4

-1141

0.00 10.00 20.00 30.00 40.00

Time (msec)

50.00

60.00 70.00 §0.00 90.00

Test ID: Test Time:

Copyright 2008 Denton ATD, Inc.

2:51:32 PM
LabPagll Version: 1.85.0

C-63

Test Date:  12/22/2011
2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Thorax Impact with Arm

SID-lIs
300

3

Resision:

Spec Type:

Test Date:
Test Time:

8242009
HHTSA

1/3/2012
11:07:24 AM

Component Part Number
Thorax Ribs 1,2, 3 180-3362
Shoulder Rib 180-3355

Left Arm 180 60111

Component Serial Number
2024, 2061, 2062

168

822

Test Parameters Test Specifications Test Results
Temperature 06 - 222 214 degC P
Humidity 10 - 70 17 %RH P
Velocity 660 -  BEO 675 mis P
Probe Acceleration after 5ms 300 - 360 36.0 g P
Upper Thorax Rib Deflection 250 - 320 27.0 mm P
Mid Thorax Rib Deflection 300 - 360 329 mm P
Lower Thorax Rib Deflection 320 - 350 344 mm P
Upper Spine Acceleration ("y") 340 - 430 397 g P
Lower Spine Acceleration {"y") 230 - 370 333 g P
Shoulder Deflection 310 - 400 332 mm P
All test parameters are within specifications

Technician: S.Zito
Supervisar: D. Travale

Test ID: Test Time: 11:07:24 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.

C-64

LebPagll Version: 1.850

TR2561
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 17112011
Endevco 7231CT AGHF5 1/3/2012
Servo 180-3885 DS-1121 1029/2011
Servo 180-3885 DS-1151 1031/2011
Servo 180-3885 DS-1156 10312011
Endevco 7264-2000 P58806 1132011
Endevco 7264-2000 P64147 1112011
Servo 180-3885 DS-1063 10/31/2011

Test ID: Test Time:  11:07:24 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

C-65 TR2561
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Thorax Impact with Arm Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/3/2012
Test Number: 3 Test Time: 11:07:24 AM
Pendulum Acceler ameter
Pendalum Aecel. Filter: CFC-180  Hax = 36.0 at: 13.30 Hin = -0.2 at: 44.%0
Probe RAccel Corrider
36.0 pl
3 .S: “‘J i
27,0 I k\
C 225
5.7 )
E 18.0]
2 .
oo \
8 1357
a E \
9.03
4.‘:
0.0
—4.‘2
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 11:07:24 AM Test Date:  1/3/2012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 3

C-66
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A _Z,«_,_ff;;./&’/:; Calspan - Transportation Research Group
www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Shoulder Displacement
— Shoulder Disp. Filter: CFC-600 P Hax = 33.2 at: 15.90 Hin = -1.4 at: 32.50
Deflect Corrider
E 40405
= 30,04 =
E 2III.0E / \
E 0o] P
8 10,07
I / \
o 0.0 =
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Thorax Displacement
— Upper Rib Deflaction Filter: CFC-600 P Hax = 27.0 at: 16.20 Hin = 0.0 at: 1.20
Deflect Corridoer
40.0+
E 3003
hos = ¥ et
T 2003 A
£ E
oo LY
[~ / e ]
o 0.0
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Mid Thorax Displacement
— Hid Rib Displacement Hax = 32.9 at: 16.40 Hin = 0.0 at: 1.90
Deflect Corrider
40.0+
£ 3003 //\
5 2003
E ]
$ 10.0] / A,
A i ~
a 003
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 11:07:24 AM Test Date:  1/3/2012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 3
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Lowver Thorax Displacemnet

— Lower Rib Displacement Filter: CFC-500 P Hax = 3¢.4 at: 17.00 Hin = 0.0 at: 3.00
Deflect Corrider
400
E 3003 e
5 2003 / \
E 3
S 100 [ \\
&5 15=d
2 3 j ey
a 0.05
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Spine Accelkeration
— Upper Spine Accel. Filter: CFC-130  Hax = 39.7 at: 11.00 Hin = -15.2 at: 30.90
Accel Corrider
C) JFV\\
5 /
& /
o
9 / X S—— —
g 3 1
S
-20.00 ono 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Lower Spine Acceleration
Accelaration Filter: CFC-130 Hax = 33.3 at: 9.30 Hin = -7.7 at: 3¢.30
Accel Corrider
40.04
C] o
5 Y
S
2 i N
< i i
-20.00 ono 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 11:07:24 AM Test Date:  1/3/2012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 3 of 3
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Thorax Impact without Arm

SID-lis
300

1

Revision:

Spec Type:

Test Date:
Test Time:

8/24/2009
HHTSA

12222011
3:18:50 PM

Component Part Number
Thorax Ribs 1,2,3

Component Serial Number
2024, 2061, 2062

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 10 5 70 33 %RH P
Yelocity 420 - 4.40 437 mis P
Probe Acceleration 140 - 180 164 g P
Upper Thorax Rib Deflection 32.0 -- 400 374 mm P
Mid Thorax Rib Deflection 39.0 - 450 431 mm P
Lower Thorax Rib Deflection 350 -- 430 388 mm P
Upper Spine Acceleration T1 13.0 - 170 16.1 g P
Lower Spine Acceleration T12 7.0 -- 110 8.7 g P

All test parameters are within specifications

Technician: S.Zito
Supervisar: D. Travale
Test ID: Test Time: 3:18:50 PM

Copyight 2006 Denton ATD, Inc.  LabPag Il Version: 1.8.5.0

C-69

Test Date:  12/22/2011

TR2561
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 17112011

Endevco 7231CT AGHF5 12142011

Servo 180-3885 DS-1121 10229/2011

Servo 180-3885 DS-1151 10312011

Servo 180-3885 DS-1156 10/31/2011

Endevco 7264-2000 P58806 1132011

Endevco 7264-2000 P64147 1112011

Test ID: Test Time: 3:18:50 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Thorax Impact without Arm Revision: 8/242009
Sub Test Mame: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1222/2011
Test Number: 1 Test Time: 3:18:50 PM
Pendulum Acceler ometer
Perchalum Aocel . Filter: CRC-120 Yax = 16,44 at: 12.10 Hin = -0.12 at: -52.50
—— Aozel Corridor
20.00
17.50
15.00 ~/ N
{ A
1250 f \
Si10.00 { \
T 750
K]
g [ \
2 5.00
250 \¥
0.00
-2.50
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 3:18:50 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 3

C-711

TR2561



o ey &y

_-‘;J,«_,_-/J./.:L’/:; Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Upper Thorax Displacemert
——— Upper Rib Deflection Filter: CPC-600 P Yax =27.4 at: 21.40 Hin = 0.0 at: 0.50

Deflect Corridor

z 40.0
BN

£ ap 2 S
z 200 A i
i N

n

cel

5100
[=3
(7]
& 00 / N
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)

Mid Thorax Displacement

Hid Rib Displacement Yax =421 at: 21.20 Hin = 0.0 at: 0.20
Deflect Corridor
50.0
€ ==
400
E
—
= 300 ¥ N\

E 20'0 P N

2100 / N
1]
o 00 / ~
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Lowver Thorax Displacemnet
— Lower Rib Displacement Filter: CFC-600 P Max = 22.8 at: 22.20 Min = 0.0 at: 0.00
Deflect Corridor

50.0
E 400
=300 Z AN

% 20.0 /
é 100 /
£ oo A Ml

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 3:18:50 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 3
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Upper Spine Accelkerdion
— Upper Spine Aocel. Filter: CRC-180  Max = 16.1 at: 15.20 Hin = -6.6 at: 50.00
—— hocel Corridor
18.0
150 /’\
120 ¢ =
S [
5 J .
% 60
T 3p J \ "
-3.0 \\ h,_‘.—/A
50 AN N
-9.0
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Lowver Spine Acceleration
— Lower Spine Aocel . Filter: CFC-180  Max = £.7 at: 14.90 Min = -4.1 at: 50.90
——— Rozel Corridor
108
9.0 /\/\
7.2
3 54 I X
- / )
; / N\
2 1.8 \
& oo Y an—
18 \ /’/‘ ] C
36 o
-5.4
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 3:18:50 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 3 of 3
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Abdominal Impact

SID-lis
300

1

Revision:

Spec Type:

Test Date:
Test Time:

8/24/2009
HHTSA

12222011
3:42:17 PM

Component Part Number
Abdomen Ribs 4,5

Component Serial Number
2024, 2061

Test Parameters Test Specifications Test Results
Temperature 206 22 221 degC P
Humidity 10 70 33 %RH P
Yelocity 4.20 4.40 438 m/s P
Probe Acceleration 12.0 160 155 g P
Upper Abdominal Rib Deflection 36.0 470 39.6 mm P
Lower Abdominal Rib Deflection 33.0 440 37.7 mm P
Lower Spine Acceleration - T12 9.0 140 123 g P

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 3:42:17 PM

Copyright 2006 Denton ATD, Inc.

C-74

All test parameters are within specifications

LabPaqg Il Yersion: 1.85.0

Test Date:  12/22/2011

TR2561
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 17112011

Endevco 7231CT AGHF5 12142011

Servo 180-3885 DS-1162 1132011

Servo 180-3885 DS-1622 1132011

Endevco 7264-2000 P64 147 1112011

Test ID: Test Time: 3:42:17 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Abdominal Impact Resision: 8242009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1222/2011
Test Number: 1 Test Time: 3:42:17 PM
Pendulum Acceler oneter
Perchilum Aocel Filter: CRC-120 Yax = 15.5 at: 15.90 Hin = -0.1 at: -52.20
Pmbe Corridor
200
w150
5100 f/ -
o
] 50 / \
T 8 /
Q
& 00
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Abdominal Rik Deflection
——— Upper Rib Deflection Filter: CPC-600 P Max = 29.6 at: 22_40 Hin = 0.0 at: 0.20
Rib Corridor
500
E 400 —
5300 i ™~
c /’ ™~
E 200 ™~
Q
<100 / \
(7] R T—
2 Fi
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 3:42:17 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Lower Abdominal Rib Deflection

——— Lower Rib Deflection Hax =27.7 at: 31.90

Hin = 0.0 at: 0.20

Rib Corridor

54.0

480

420
E 36.0 Y4 B
£ 300 z AN
5 T ;-
E 240

o
180
2120 / N\

6.0 /

D:O /

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Lowver Spine Acceleration
— hocelemtion Filter: CFC-180  Max = 12.2 at: 7.30 Min = -2.7 at: 27.70
——— hocel Corridor

147

126

- A%

J
~ 84 s S
8 I
5 6.3 f
E a2
2 i A
2 0.0 \
i A
- \\) /- =
-4.2
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 3:42:17 PM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2

C-77

TR2561



CERT

Resultant Data - SIDIIs Plug Compression — =

19800

1700.0

1500.0

1300.0

1100.0

900.0

700.0

500.0

300.0 T

100.0

-90.0 |
-0.500 0.000

ATD Calibration Lab

Loading Curve

>

Boundary Limit Upper -

e =
Pl e | Boundary Limit Lower —
\.\w\\\\\ %xw | Peak Load Upper —
i e _ ! \\\\\N 4
\\ \\\ r\\\\\\\m\n\\ Peak Load Lower .~
/ % - Peak Defl Upper —
L - \\ y, pp
o - ! Peak Defl Lower —
\ \ A
v / w72 4
7 § \\
\ ~
\\ \ “ \.\
s e
o \\ o
i, S
At
/o -~
- -
. o
\_ o o
.\\\\\l
0.500 1.000 1.500 2.000 2.500 3.000 3.500
Displacement(mm)
Test ID Part Serial Number Test Date Test Time
46469 9/22/2011 8:58 PM
Cert ID ATD Serial Number  ATD Type
N/A SIDIIs
Current Date : 9/22/2011 Current Time : 20:59:25
kbbb s kel . o

TR2561

C-78



CRASH

Resultant Data - SIDIIs Plug Compression
1980.0

1700.0

1500.0

1300.0 5 -

1100.0 s

900.0

700.0 Lt

500.0 b

300.0

100.0 e e

-90.0
-0.500 0.000 0.500 1.000 1.500
Displacement(mm)

ATD Calibration Lab Test ID

Cert ID

Current Date : 9/20/2011

Loading Curve —
Boundary Limit Upper —
e : ., Boundary Limit Lower —

e / n Peak Load Upper —

e Peak Load Lower —

Peak Defl Upper —

7 Peak Defl Lower .

2.000 2.500 3.000 3.500

Part Serial Number  Test Date Test Time
46017 9/20/2011 10:15 PM

ATD Serial Number  ATD Type
N/A SIDIIs

Current Time : 22:15:48

TR2561
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Calspan - Transportation Research Group

e Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Pelvis Revision: 8/24/2009
Sub Test Name: Acetabulum Impact Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/3/2012
Test Number: 1 Test Time: 11:54:57 AM

Component Part Number

Component Serial Number

1804343 Pelvis Flesh DI3396
Humanetics Cert Plug 46469
Humanetics Test Plug 46017
Test Parameters Test Specifications Test Results
Temperature 06 - 222 217 degC P
Humidity 10 - 70 17 %RH P
Velocity 660 -  BEO 661 mis P
Peak Probe Acceleration 3|0 - 470 465 g P
Peak Pelvis Acceleration 340 o 420 413 g P
Peak Acetabulum Force 3.60 - 4.30 388 kN P
All test parameters are within specifications

Technician: §.Zito
Supervisor: D. Travale

Test ID: Test Time: 11:54:57 AM Test Date:  1/3/2012

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 17112011
Endevco 7231CT AGHF5 1/3/2012
Endevco 7264-2000 P15526 10/31/2011
DentonATD 32494 LC-275a 1132011
Test ID: Test Time:  11:54:57 AM Test Date:  1/3/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Pelvis Revision: 8/24/2009
Sub Test Name: Acetabulum Impact Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 1/3/2012
Test Number: 1 Test Time: 11:54:57 AM
Acetabulim Force
HAcetabuluam Force Filter: CFC-600 P Hax = 3.38 at: 6.30 Hin = -0.09 at: -0.40
Force Corrider
5.00+
i 4.oo: —
£ 3.00 lr/ 3
[ = \
o 2.00.
5 : \
w 1.00 \\
0.003
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Probe Accelerometer
Decelaration Filter: CFC-130 Hax = 46.50 at: 6.60 Hin = -0.71lat: -1.40
Probe RAccel Corrider
SDAUE!:
Z 40003 2L X
SN i h
= 30,003 / N
=2 E
g 20400: \\
T 10.00 <]
& 0003 e
e e e e e e
Time (msec)
Test ID: Test Time: 11:54:57 AM Test Date:  1/3/2012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Pelvis Acce (g)

Pelvis Accelerometer

Pelris Accel

Pelris fccel Corridor

Filter: CFC-130

Hax = 42.91 at: 0.60

Hin = -12.11 at: 22 .60

56.00

45.00

40.00.

32.00

24.00.

16.00.

§.00

-8.00

AN

-16.00

Szl

0.00

10.00 20.00

30.00 40.00 50.00
Time (msec)

60.00

70.00 80.00

90.00

Test ID:

Test Time: 11:54:57 AM

Copyright 2006 Denton ATD, Inc.

LabP agll Version: 1.850

C-83

Test Date:  1/3/2012
2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Pelvis Revision: 8/24/2009
Sub Test Name: lliac Impact Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 12.22/2011
Test Number: 1 Test Time: 10:23:06 AM

Component Part Number
180-4343 Pelvis Flesh

Component Serial Number
DI3396

Test Parameters Test Specifications Test Results
Temperature 206 22 21.7 degC P
Humidity 10 5 70 35 %RH P
Yelocity 4.20 4.40 431 mis P
Peak Probe Acceleration 36.0 450 422 g P
Peak Pelvis Acceleration 280 -- 390 337 g P
Peak lliac Force 410 5.10 466 kN P
All test parameters are within specifications

Technician: A. Rudniski

Supervisor: D. Travale

Test ID: Test Time: 10:23:06 AM Test Date:  12/22/2011
Copytight 2006 Denton ATD, Inc.  LabPag |l Version: 1.8.5.0 1 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AGHF5 1214/2011
Endevco 7264-2000 P15526 10312011
DentonATD 3228J LC-279 Fy 11322011
Test ID: Test Time: 10:23:06 AM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Pelvis Revision: 812412009
Sub Test Name: lliac Impact Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1222/2011
Test Number: 1 Test Time: 10:23:06 AM
liac Force
Iliac Force Filter: CRC-600 P Max = ¢.66at: 9.20 Hin = -0.01 at: -10.20
| Forme Corridor
5.00
. 4.00 A

300 £ 1\

§ 2.00. / \
b 1.00 / \\
0.00 —'/
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Pelvis Accelerometer
Pelvis Aocel Filter: CFC-120  Max = 22.72 at: 2.70 Hin = -5.00 at: 14.10
Pelvis hocel Corridor
50.00
e~ 40.00
2 ya¥
= 30.00 =
9 2000
2 10.00 Vi \
0 !
= o0 s AL I—
& -10.003
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Test ID: Test Time: 10:23:06 AM Test Date: 1272272011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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Probe Accelerometer

Decelemtion Filter: CPC-120 Hax = 42.19 at: 920 Hin = -0.15 at: -53.70
Probe hocel Corridor

49.50

44.00

38.50 p

33.00

5 27.50

kM)
| |
-—J—'-'—“_'_‘-‘-

2200

2
o
o
o

Deceleration (g

11.00

550 /

0.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Test ID: Test Time: 10:23:06 AM Test Date:  12/22/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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CALIBRATION TEST RESULTS

POST-TEST

ES2-re No: F034

CONFIGURED FOR LEFT SIDE IMPACT

C-88 TR2561



Afﬁ/ _:Zr&;jfj Calspan - Transportation Research Group
www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
ES-2re External Measurements
NHTSA S/N F034
i !A_,u"'l,__~
FRONT VIEW SIDE NVTEW :
Dim. No. Description Speg::na;uon Tiﬁ:lg Pass/Fail
1 Sitting Height 900-918 915 Pass
2 Seat to Shoulder Joint 558-572 560 Pass
3 Seat to Lower Face of Thoracic Spine Box 346-356 355 Pass
4 Seat to Hip Joint (center of bolt) 97-103 98 Pass
5 Soleto Seat, Sitting 433-451 440 Pass
6 Head Width 152-158 154 Pass
7 Shoulder/am Width 461-479 465 Pass
8 Thorax Wicth 322-332 327 Pass
3 Abdomen Width 273-287 285 Pass
10 Pelvis Lap Width 353-373 369 Pass
11 Head Depth 196-206 199 Pass
12 Thorax Depth 262-272 268 Pass
13 Ahdomen Depth 194-204 203 Pass
14 Pelvis Depth 235-245 239 Pass
15 Back of Buttocks to Hip Joint {center of bolt) 150-160 153 Pass
16 Back of Buttocks to Front Knee 597-615 605 Pass
Technician: MG Date: 1/31/2012

C-89
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Head Drop Revision: 12114i2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: FO34
Test ID: Test Date: 1/24/2012
Test Number: 1 Test Time: 9:06:16 AM

Component Part Number

Component Serial Number

455.1007 1916409

Test Parameters Test Specifications Test Results
Temperature 206 - 222 21.2 degC P
Humidity 10 5 70 26 %RH P
Resultant Acceleration 125 - 155 145 g P
Oscillation 0.0 - 150 106 % P
Fore-Aft Acceleration -1500 -- 1500 735 g P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 9:06:16 AM

Copyright 2006 Denton ATD, Inc.

LabPaqg Il Yersion: 1.85.0

C-90

Test Date:

1/242012

of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Endevco 7264-2000 P58737 9/29.2011
Endevco 7264-2000 P52022 9/29.2011
Endevco 7264-2000 P52040 9/29.2011
Test ID: Test Time: 9:06:16 AM Test Date:  1/242012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Head Drop Revision: 1211442006
Sub Test Mame: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/24/2012
Test Number: 1 Test Time: 9:06:16 AM
Resultant Acceleration
Resultarnt Max = 145 .0at: 2.0 Hin = 0.0 at: -2.20
Result Corridor
180.0
160.0
1400 A
1200
S1000 / \
® 800
5
: \
§ 600
400 // \\
200 /
00
0.00 115 2.30 345 460 575 6.90 8.05 9.20 10.35
Time (msec)
Test ID: Test Time: 9:06:16 AM Test Date:  1/242012
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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X Axis Acceleration

X hxis Aocel . Filter: CRC-1000 P Max = 7.0 at: 2.90 Hin = -17.2 at: 20.90
———— Rooel Corridor
30.0
@ 200
g 100 P ——
£ o0 B——
5
& 100
(%)
< 200
0.00 115 2.30 345 460 575 6.90 8.05 9.20 1035
Time (msec)
Y Axis Acceleration
Y Axis &ccel.  Fiter: CFC-1000 P Max=1.0a: 2060 Min =-124.3 at: 2.00 .
G 0.0
s /
;E -50.0
o
2 1000 \ /
-150.0
0.00 115 2.30 345 460 575 6.90 8.05 9.20 1035
Time (msec)
I Axis Acceleration
—— Z Axis Acceleration  Fiter: CFC-1000 P Max =74.7 at: 200 Min = -7 .9 at: 81.10
100.0
. 800 /_\
o
g0 B \\
g 400
T 200 d
2 0.0
0.00 115 230 345 460 575 6.90 8.05 9.20 10.35
Time (msec)
Test ID: Test Time: 9:06:16 AM Test Date:  1/242012
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Neck Flexion Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 9:53:29 AM
Component Part Number Component Serial Number
4552002 07066
Test Parameters Test Specifications Test Results
Temperature 206 - 222 218 degC P
Humidity 10 - 70 27 %RH P
Yelocity 3.30 - 3.50 346 mis P
Maximum Neck Flexion Angle 490 -- 590 52.6 degrees P
Time At Maximum Neck Flexion 540 - 66.0 59.3 ms P
Decayto Zero Degrees 530 - g5.0 635 ms P
Velocity Corridor - P
All test parameters are within specifications
Technician: 8. Zito
Supervisor: D. Travale
Test ID: Test Time: 9:53:29 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT C16510 1032011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/252011
Test ID: Test Time: 9:53:29 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Neck Flexion Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 9:53:29 AM
Pendulum Vebcity
Velocity Filter: No Filter Hax = 0.01 at: -0.9 Hin = -4.76 at: 225.5
—— Upper Corrider
Lower Corrider
@ 1.00 ——___'-M-‘\_
E . : _‘a-
= E %
£ 2003 B =
3 3 e S
£ 2003 S ———
-25 o0 25 50 75 100 125 15.0 175 200
Time (ms)
Neck Flexion Ande
Neck Flexdom Filter: No Filter Hax = 52.6 at: 59.3 Hin = -25.9 at: 170.2
——— fngle Corridor
100.0+
Ig)-; E e — e |
& 5003
il 3 /_ —‘K
T 007 = —
& E e N E—
= s
£ 50.0:
& ]
00250SDU?50100012501500175020002250
Time (ms)
Test ID: Test Time: 9:53:29 AM Test Date:  1/232012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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Paotertiometer A
Pot &  Fiter: CFC-180  Max = 353 at: 558.0 Min =-18.1 at: 169.8 .
o
L 40.03
- 20.03
L E
a-) § D: /
o E \R
E -20.03
£ 3
E -40]3:
0.0 250 50.0 750 100.0 125.0 1500 175.0 200.0 2250
Time (ms)
Patertiometer B
| PotB  Fitter: CFC-180 Max =309 at: 57.7 Min =-208 at: 1656 '
o 4
L 40,04
=3 E F——— |
g 2003 e ~
fis} ]
] 3
€ -20.0] i
£ 3
E -40.0:
0.0 250 50.0 750 100.0 1250 1500 175.0 2000 2250
Rotation (ms)
Potentiometer C
Pot C  Fitter: CFC-180  Max =17.7 at: 67.2 Mn =-109 at: 175.8 '
@ 5
S 4004
=) E
g 20.0 S
(.-_) 0,0: e |
e N I ey
£ -20.03
E 40!3E
B
0.0 250 500 750 100.0 125.0 150.0 175.0 200.0 2250
Time (ms)
Test ID: Test Time: 9:53:29 AM Test Date:  1/232012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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VERIFICATION REPORT
Test Name: Shoulder Impact Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Z2re
ATD Serial Number: F034
Test ID: Test Date: 1/26.2012
Test Number: 1 Test Time: 2:27:21 PM

Component Part Number
960715-313 Arm 07018

Component Serial Number

Test Parameters

Test Specifications

Test Results

Temperature 206 - 222 222 degC P
Humidity 100 - 700 250 %RH P
‘elocity 420 -~ 440 423 mis P
Pendulum Acceleration 1080 - 750 996 g P

All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale
s TestTime:  2:27:21 PM

Copyright 2006 Denton ATD, Inc.

LebPagll Version: 1.850

C-98

Test Date:  1/26/2012
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Aﬁ:’./_/ﬂf/fjﬂ Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
REFERENCE EQUIPMENT
Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1242012
Test ID: Test Time: 2:27:21 PM Test Date:  1/26/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Shoulder Impact Revision: 1211442006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/26/2012
Test Number: 1 Test Time: 2:27:21 PM
Pendulum g's
Decel g's Filter: CFC-130 Hax = 0.2 at: 126.50 Hin = -10.0 at: 11.30
Decel. Corridor
3.0+
i
0.0:
- il
~ -30] \ /
o ] -
'g _4:: \ /
= .
S oo \ J
& 5.0]
P \ £\ /
. \//
1053
" poo 1000 2000 3000 4000 5000 6000 7000 8000 90.00
Time - Shifted (ms)
Test ID: Test Time: 2:27:21 PM Test Date:  1/262012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 1
C-100 TR2561
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Thorax Impact Revision: 81572008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/26/2012
Test Number: 1 Test Time: 2:00:06 PM
Component Part Number Component Serial Number
Upper Rib - 175-4002 7203
Middle Rib - 175-4002 7205
Lower Rib - 175-4002 7209
Test Parameters Test Specifications Test Results
Temperature 06 - 222 222 degC P
Humidity 100 - 700 250 %RH P
Velocity 540 - 580 548 m/s P
Upper Rib Displacement 340 - 410 379 mm P
Middle Rib Displacement 370 - 450 41.7 mm P
Lower Rib Displacement 370 - 440 41.7 mm P
Impactor Force 5100 - 65200 5576 N P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 2:00:06 PM Test Date:  1/26/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1242012
Honeywell MLT-38000 DS-183 8/31.2011
Honeywell MLT-38000 DS-184 8/31.2011
Honeywell MLT-38000 DS-182 8/31.2011
Test ID: Test Time: 2:00:06 PM Test Date:  1/26/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Thorax Impact Revision: 8M5/2008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/26/2012
Test Number: 1 Test Time: 2:00:06 PM
Pendulum g's
Decelg's  Fitter: CFC-180 Max = 0.1 at: -49.50 Min = -35.4 at: 3.40
0.04
@ -20 DE \ /_‘\\
SR Y,
40,03
b~ 3
= ]
& -600
-30.03
Time - Shifted (ms)
Impactor Force
Force Filter: No Filter Hax = 3738.6 at: 3.40 Hin = -27.1 at: -49.50
Impactor Force Corrider
= 5,000.0 r,“\
S 6,000.0 =
= E
5 4,000.07 J,f '1\_/( V\ﬂ\_‘
[V E
22,0000 e |
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time - Shifted (ms)
Test ID: Test Time: 2:00:06 PM Test Date:  1/262012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

C-104

Upper Rib Displacement
|—Upp=: Rib Displacement Filter: CFC-180  Hax = 37.88 at: 17.70 Hin = -4.40 at: ¢1.80
50.00
€
= —_—
= 30.
2 2000 / ™
g 10.00 _/ \ p—
£ 0.00
a "
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time - Shifted (ms)
Middle Rib Displacement
— Upper Rib Displacement Filter: CFC-180  Hax = 41.70 at: 15.40 Hin = -3.61 at: 45.30
50.00
E 40,00 — =
= 3000 P
E
£ 2000 e ™
3 £ Ry
& 1000 <
% o000 L3 N e RS,
o
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time - Shifted (ms)
Lowver Rib Displacement
——— Upper Rib Displacement Filter: CFC-150 Hax = ¢1.65 at: 15.90 Hin = -2.87 at: 50.30
50.00
E 40.00 = ~
E 30.00 \
E 2000
& 10.00 7 g
& 10
2 om it \\*
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time - Shifted (ms)
Test ID: Test Time: 2:00:06 PM Test Date:  1/26/22012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 2
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT

Test Name: Full Rib Module Impact Revision: 1211472006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Upper Rib 4.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 10:59:55 AM
Component Part Number Component Serial Number
4553100 07203

Test Parameters Test Specifications Test Results
Temperature 206 - 222 222 degC P
Humidity 100 - 700 29.0 %RH P
Yelocity 3.90 - 4.10 397 mis P
Rib Displacement 5100 - -46.00 -48.23 mm P
Drop Height 8070 - 8230 815.0 mm P

All test parameters are within specifications

Technician: 8. Zito
Supervisor: D. Travale

Test ID: Upper Rib 4.0 m/s Test Time:  10:59:55 AM

Copyright 2006 Denton ATD, Inc.

LebPagll Version: 1.85.0

Test Date:

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-183 8/31.22011
DentonATD Velocity Trap 1 1/112012
Endevco 7264-2000 P32222 10/14/2011
Test ID: UpperRib4.0 mis  Test Time: 10:59:55 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com

C-106 TR2561



2

ACZ’_/:,’/EJJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Upper Rib 4.0 m/s Test Date: 1/23.2012
Test Number: 1 Test Time: 10:59:55 AM
Rib Displacement
Displacement Filter: CFC-130 Hax = 5.01 at: 61.3 Hin = -453.23 at: 27.6
——— Rib Corrider

o.oog / ,_\\
-5.005 \ // \\ /

Displacement (mm)
r
»
o
1 IDI 1
]

-48.003 e
"""" 00 100 200 300 400 500 8OO 700 800 900
Time (msec)
Test ID: Upper Rib 4.0 m/s Test Time: 10:59:55 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 1
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Full Rib Module Impact Revision: 1211472006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Upper Rib 3.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 11:10:19 AM
Component Part Number Component Serial Number
4553100 07203
Test Parameters Test Specifications Test Results
Temperature 206 - 222 222 degC P
Humidity 100 - 700 29.0 %RH P
Yelocity 280 - 3.10 291 mis P
Rib Displacement -4000 - -36.00 -36.96 mm P
Drop Height 454 - 464 459 mm P
All test parameters are within specifications
Technician: S.Zito
Supervisor: D. Travale
Test ID: UpperRib 3.0 m/s  TestTime: 11:10:19 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-183 8/31.22011
DentonATD Velocity Trap 1 1/112012
Endevco 7264-2000 P32222 10/14/2011
Test ID: UpperRib 3.0 m/s  Test Time: 11:10:19 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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ACZ’_/:,’/EJJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Upper Rib 3.0 m/s Test Date: 1/23.2012
Test Number: 1 Test Time: 11:10:19 AM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.52 at: 64.4 Hin = -35.96 at: 29.5
——— Rib Corrider

0.00g /_\\ R
-5.005 \ / \\\___/
.12005 \ /

Displacement (mm)
r
»
o
1 IDI 1

-42.003
-48.003
"""" 00 100 200 300 400 500 8OO 700 800 900
Time (msec)
Test ID: Upper Rib 3.0 m/s Test Time:  11:10:19 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 1
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT

Test Name: Full Rib Module Impact Revision: 1211472006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Middle Rib 4.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 11:20:14 AM
Component Part Number Component Serial Number
4553100 07205

Test Parameters Test Specifications Test Results
Temperature 206 - 222 222 degC P
Humidity 100 - 700 29.0 %RH P
Yelocity 3.90 - 4.10 396 mis P
Rib Displacement 5100 - -46.00 -47.99 mm P
Drop Height 8070 - 8230 815.0 mm P

All test parameters are within specifications

Technician: 8. Zito
Supervisor: D. Travale

Test ID: Middle Rib 4.0 m/s  Test Time: 11:20:14 AM

Copyright 2006 Denton ATD, Inc.

LebPagll Version: 1.85.0

Test Date:

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-184 8/31.22011
DentonATD Velocity Trap 1 1/112012
Endevco 7264-2000 P32222 10/14/2011
Test ID: Middle Rib4.0 m/s  Test Time: 11:20:14 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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ACZ’_/:,’/EJJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Middle Rib 4.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 11:20:14 AM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.15 at: 59.7 Hin = -47.99 at: 26.8
——— Rib Corrider

0.00g /\\ el
el |\ £l N, L~

Displacement (mm)
r
»
o
1 IDI 1
o /

-45.003
"""" 00 100 200 300 400 500 8OO 700 800 900
Time (msec)
Test ID: Middle Rib 4.0 m/s  Test Time: 11:20:14 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 1
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Full Rib Module Impact Revision: 1211472006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Middle Rib 3.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 11:38:41 AM
Component Part Number Component Serial Number
4553100 07205
Test Parameters Test Specifications Test Results
Temperature 206 - 222 222 degC P
Humidity 100 - 700 29.0 %RH P
Yelocity 280 - 3.10 296 mfs P
Rib Displacement -4000 - -36.00 37.24 mm P
Drop Height 454 - 464 459 mm P
All test parameters are within specifications
Technician: S.Zito
Supervisor: D. Travale
Test ID: Middle Rib 3.0 m/s  TestTime: 11:38:41 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-184 8/31.22011
DentonATD Velocity Trap 1 1/112012
Endevco 7264-2000 P32222 10/14/2011
Test ID: Middle Rib3.0 m/s  Test Time: 11:38:41 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Middle Rib 3.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 11:38:41 AM
Rib Displacement
Displacement Filter: CFC-130 Hax = 3.91 at: 62.0 Hin = -37.24 at: 28.2
|—Rib Corrider
£.00+
0.003 //_\\\\ =
-12005 \\ //
£ -18.003 \ /
b= ] \ /
£ -24.00
E :
83 %
. .30.00
a N
-36.00 ™
4200
48003
"""" 0o 100 200 300 400 s00 600 700 800 900
Time (msec)
Test ID: Middle Rib 3.0 m/s  Test Time: 11:38:41 AM Test Date:  1/232012

Copyright 2003 Denton ATD, Inc.  LsbPagll Version: 1850
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name: Full Rib Module Impact
Sub Test Name: 4.0 Meters/Second
ATD Type: ES-Zre

ATD Serial Number: F034

Test ID: Lower Rib 4.0 mis
Test Number: 1

Resvision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1/2372012
1:12:33 PM

Component Part Number

Component Serial Number

4553100 07209

Test Parameters Test Specifications Test Results
Temperature 206 - 222 215 degC P
Humidity 100 - 700 31.0 %RH P
Yelocity 3.90 - 4.10 396 mis P
Rib Displacement 5100 - -46.00 -49.05 mm P
Drop Height 8070 - 8230 815.0 mm P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale

Test ID: Lower Rib 4.0 mss  Test Time: 1:12:33 PM

Copyright 2006 Denton ATD, Inc.

LebPagll Version: 1.85.0

Test Date:

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-182 8/31.22011
DentonATD Velocity Trap 1 1/112012
Endevco 7264-2000 P32222 10/14/2011
Test ID: Lower Rib 4.0m/s  Test Time: 1:12:33 PM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 4.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Lower Rib 4.0 mis Test Date: 1/232012
Test Number: 1 Test Time: 1:12:33 PM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.36 at: 60.6 Hin = -49.05 at: 27.4
|—Rib Corrider
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0.00: \ / < /
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Test ID: Lower Rib 4.0 ms  Test Time: 1:12:33 PM

Copyright 2003 Denton ATD, Inc.  LsbPagll Version: 1850
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Full Rib Module Impact Revision: 1211472006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Lower Rib 3.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 1:26:13 PM
Component Part Number Component Serial Number
4553100 07209
Test Parameters Test Specifications Test Results
Temperature 206 - 222 215 degC P
Humidity 100 - 700 31.0 %RH P
Yelocity 280 - 3.10 297 mis P
Rib Displacement -4000 - -36.00 -38.38 mm P
Drop Height 454 - 464 459 mm P
All test parameters are within specifications
Technician: 8. Zito
Supervisor: D. Travale
Test ID: Lower Rib 3.0 m/s Test Time: 1:26:13 PM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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A.CZ/_/ZJDEJ// Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-182 8/31.22011
DentonATD Velocity Trap 1 1/112012
Endevco 7264-2000 P32222 10/14/2011
Test ID: Lower Rib 3.0 m/s Test Time: 1:26:13 PM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Full Rib Module Impact Revision: 12/14/2006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Lower Rib 3.0 m/s Test Date: 1/232012
Test Number: 1 Test Time: 1:26:13 PM
Rib Displacement
| Displacement Filter: CFC-130 Hax = ¢.09 at: 63.3 Hin = -353.33 at: 28.9
——— Rib Corrider
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Test ID: Lower Rib 3.0 m/s Test Time: 1:26:13 PM Test Date:  1/232012

Copyright 2006 Denton ATD, Inc.
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Abdominal Impact

ES-2re
F034

1

Resision:

Spec Type:

Test Date:
Test Time:

1214/2006
HHTSA

1/26/2012

1:32:39 PM

Component Part Number
4554001 Abdomen Insert

Component Serial Number
0483

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 10 = 70 25 %RH P
Yelocity 3.90 - 4.10 401 mis P
Peak Abdominal Force -2.70 - 220 258 kN P
Time At Peak Abdominal Force 100 - 123 105 ms P
Maximum Pendulum Force -480 - -400 4.66 kN P
Time at Peak Pendumlum Force 106 - 130 106 ms P

Technician: A. Rudniski
Supervisor: D. Travale
TestiD: Test Time:  1:32:39 PM

Copyright 2006 Denton ATD, Inc.

C-123

All test parameters are within specifications

LebPagll Version: 1.850

Test Date:  1/26/2012
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A.x:;/-./.:/j&":jfj Calspan - Transportation Research Group
www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1242012
Denton 2631 LC-1512 3/252011
Denton 2631 LC-1526 3/252011
Denton 2631 LC-1516 3/252011
Test ID: Test Time:  1:32:39 PM Test Date:  1/26/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Abdominal Impact Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/26/2012
Test Number: 1 Test Time: 1:32:39 PM
Combined Abdominal Force
——— Combined Force Filter: No Filter Hax = 0.04 at: 97.3 Hin = -2.55 at: 10.5
—— Bbd Corrider
. 1.004
£ DDIJE
ol L —————
5 -1.003
(= R 20 3
w E
3 -2.003 \ /
= o =g
= ]
£ -3.003
< E
(&) 3
0.0 100 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Pendulum Force
——— Pend. Foxrce Filter: No Filter Hax = 0.1 at: -0.5 Hin= 4.7 at: 10.6
—— Pend Corridor
2.0
= U.Of
3 3
E -2.09 \ / ™
& 4.0 =
-6.03
00100 20..0.......?’.Db.......dﬂ..o.......s.o_l.].......éﬂ..o......._,.UA.D.......éD-.O.......éo_n
Time - Shifted (ms)
Test ID: Test Time: 1:32:39 PM Test Date:  1/262012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Front Abdominal Force
[ Front Force  Fitter: CFC-600 P Max = 0.03 at: 97 .4 Min=-062at 11.4 .
0.50+
< 0003 \
= 3 L "]
® -0.503 —
5 E
L .1.003
= ]
= E
w -1.504
0.0 10.0 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Middle Abdominal Force
I Middle Force  Fiter: CFC-600 P Max = 0.00 at: 90.7 Min =-1.06 at: 10.8 .
0.504
£ 0.003
= \
8 -0.50
2 ] \\ /
o -1.003
2 e
=-1 .50:
0.0 10.0 200 300 400 50.0 60.0 700 300 90.0
Time - Shifted (ms)
Rear Abdominal Force
I Rear Force  Fitter: CFC-B00 P Max=002at 1.9 Min =-0.91 at: 10.2 '
0.50+
< 0007
z , 595 \\ ,_,a—'—""’""_—'—
o -0.504
5. ] WL
w -1.003
e
o -1.503
0.0 10.0 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Test ID: Test Time: 1:32:39 PM Test Date:  1/26/22012

Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 2
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VERIFICATION REPORT
Test Name: Lumbar Spine Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1/302012
Test Number: 1 Test Time: 10:46:01 AM
Component Part Number Component Serial Number
1755501 15050329A
Test Parameters Test Specifications Test Results
Temperature 206 - 222 214 degC P
Humidity 10 - 70 19 %RH P
Yelocity 595 - 6.15 6.14 m/s P
Maximum Headform Flexion Angle 450 -- 550 48.4 degrees P
Time at Maximum Headform Flexion Angle 390 - 530 46.5 ms P
Decayto Zero Degrees 370 - 570 389 ms P
Velocity Corridor - P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 10:46:01 AM Test Date:  1/302012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT C16510 1032011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/252011
Test ID: Test Time: 10:46:01 AM Test Date:  1/302012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

PDF created with FinePrint pdfFactory Pro trial version http./fwwiw fineprint.com
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Lumbar Spine Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/302012
Test Number: 1 Test Time: 10:46:01 AM
Pendulum Vebcity
Velocity Filter: No Filter Hax = 0.01 at: -0.9 Hin = -3.19 at: 136.5
—— Upper Corrider
Lower Corrider
0.003
£ -2.003 =
Z 4003 =
% -B.UDE ;:\R\
> E
-8.003
R M R ™ R e e B s i
Time (ms)
Spine Flexion Angle
——— Spine Flexden Filter: No Filter Hax = 45.4 at: 46.5 Hin = -21.9 at: 110.0
—— Fngle Corridor
§ 40.03 / g
- F
- 2003
T ] P
£ 00 / Ve EeS I
& 20,03
T o e i
Time - Shifted (ms)
Test ID: Test Time: 10:46:01 AM Test Date:  1/302012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Potertiometer &
Pot & Fitter: CFC-180 Max =332 at: 46.7 Mn =-143at: 109.2 .
%\ 30,03 PN
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SE i3
£ 2003
T 400 7/ N
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E 0.0 // \ /] \\ e
=] E
ﬁ -10.0: —
-726 -36.3 00 36.3 726 108.9 1452 181.4 2177 2540
Time - Shifted (ms)
Potentiometer B
PotB  Fitter: CFC-180 Max = 296 at: 45.4 Mn =-161at: 1104 '
g 30.0 /_\
S 2003 /
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E 3 % rd =
T 10.03
§ E Wl gt
-726 -36.3 0.0 363 726 108.9 1452 181.4 2177 2540
Time - Shifted (ms)
Potertiometer C
Pot C  Fitter: CFC-180 Max =154 at: 41.7 Min=-76at 1110 '
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g 1040: / \I\
© 504 ]
5 3 P
5 3 \ / R
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728 -B3 0.0 363 726 1089 1452 181.4 177 2540
Time - Shifted (ms)
Test ID: Test Time: 10:46:01 AM Test Date:  1/302012

Copyright 2006 Denton ATD, Inc.
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Calspan - Transportation Research Group

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Pelvis Impact

ES-2re
F034

1

Resision:

Spec Type:

Test Date:
Test Time:

1214/2006
HHTSA

1/26/2012
12:55:10 PM

Component Part Number

Component Serial Number

4554003 Pelvis 0703L
Test Parameters Test Specifications Test Results
Temperature 206 - 222 219 degC P
Humidity 10 = 70 25 %RH P
Yelocity 4.20 - 4.40 433 m/fs P
Peak Pendulum Force 540 - -470 5.06 kN P
Time at Peak Pendulum Force 1180 - 16.10 1353 ms P
Peak Pubic Symphysis Force 189 - -1.23 1.39 kN P
Time at Peak Pubic Symphysis Force 1220 - 17.00 1453 ms P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 12:55:10 PM Test Date:  1/26/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2

C-131

TR2561



/ Fo) ,/‘m- Ry 1 S e & i
Ai.x'.’;/‘./ﬁ_yj"-(/(’fjﬁ Calspan - Transportation Research Group
www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1242012
Denton 3096 LC465Fy 8/31.2011
Test ID: Test Time: 12:55:10 PM Test Date:  1/26/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name:

Pelvis Impact Reision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 1/26/2012
Test Number: 1 Test Time: 12:55:10 PM
Pendulum Acceler ameter
Deceleration  Fiter: CFC-180 Max =1 at: -48.87 Min=-217 at: 13.53
505
8 o —
o
E -503 N T
5 1003 % /
W Xe 4
B -150 Vil
£ 2003 L® i
ac 3 S’
Time - Shifted (ms)
Pendulum Force
—— Pendulum Force Filter: No Filter Hax = 0.0 at: -43.37 Hin = -5.1at: 13.53
——— Impact Corridoer
1.0
—
S N\ il
= -2.03
@ o3 N
o -3.03
& -4.03 i
- ~J A
5.03 .
000100020003000400050008000700080009000
Time - Shifted (ms)
Test ID: Test Time: 12:55:10 PM Test Date:  1/262012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Pubic Symphysis Force
— Pubic Symphysis Filter: CFC-500 P Hax = 0.10 at: 36.63 Hin = -1.39 at: 14.5
———— Pubic Corridor
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0.00] Fo
] \ / I
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Time - Shifted (ms)
Test ID: Test Time: 12:55:10 PM Test Date:  1/262012
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POST-TEST

SID-lIs No: 300

CONFIGURED FOR LEFT SIDE IMPACT
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Head Drop Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1/20/2012
Test Number: 1 Test Time: 9:08:54 AM
Component Part Number Component Serial Number
Head Skin - 180-1002 1355
Test Parameters Test Specifications Test Results
Temperature 206 22 21.7 degC P
Humidity 10 70 15 %RH P
Resultant Acceleration 1150 137.0 1349 g P
Oscillation 0.0 150 0.0 % P
Fore-Aft Acceleration -150 150 76 g P
All test parameters are within specifications
Technician: A.Rudniski
Supervisor: D. Travale
Test ID: Test Time: 9:08:54 AM Test Date:  1/2022012
Copytight 2006 Denton ATD, Inc.  LabPag |l Version: 1.8.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Endevco 7264-2000 P51685 10312011
Endevco 7264-2000 P51682 10312011
Endevco 7264-2000 P51699 1031/2011
Test ID: Test Time: 9:08:54 AM Test Date:  1/202012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2
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Test Name: Head Drop Revision: 1211442006
Sub Test Mame: Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1/20/2012
Test Number: 1 Test Time: 9:08:54 AM

Resultant Acceleration

Resultant Hax = 124.9at: 2 .80 Hin = 0.0 at: -2.40
Result Corridor

180.0
160.0
1400
1200 /\\.‘
S1000 \
5 J
® 800
5
! / \
g 600 / \
400 \
200 = "-\\\\
0.0 T
0.00 1.05 210 315 420 5.25 6.30 7.35 8.40 9.45
Time (msec)
Test ID: Test Time: 9:08:54 AM Test Date:  1/202012
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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X Axis Acceleration

— X Rxis hocel. Filter: CFC-1000 P Max = 7.6 at: 2.70 Min = -1.5 at: ¢.80
——— Lateml Corridor
200
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5 e
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[
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e
0.00 1.05 210 315 420 525 6.30 7.35 8.40 9.45
Time (msec)
Y Axis Acceleration
Y Axis Accel.  Fitter: CFC-1000 P Max=106.14: 2.50 Min =-0.4 at: 17.30 .
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I Axis Acceleration
I Axis Accelerstion  Fitter: CFC-1000 P Max =830 a: 280 Min = -1.4 at: 7.00
100.0
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A
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S
w
T 400 /
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o 200
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0.00 1.05 210 315 420 525 6.30 735 5.40 9.45
Time (msec)
Test ID: Test Time: 9:08:54 AM Test Date:  1/202012
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name: Neck Pendulum Revision: 8i242009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1/20/2012
Test Number: 1 Test Time: 2:19:19 PM
Component Part Number Component Serial Number
Neck - 180-2000 787

Test Parameters Test Specifications Test Results
Temperature 206 - 222 22.2 degC P
Humidity 10 5 70 15 %RH P
Yelocity 5.51 = 563 558 m/is P
Pendulum Impulse at 10 ms 220 -- 280 250 mis P
Pendulum Impulse at 15 ms 3.30 -- 4.10 359 mfs P
Pendulum Impulse at 20 ms 440 - 540 479 mis P
Pendulum Impulse at 25 ms 5.40 -- 6.10 569 mfs P
Pendulum Impulse between 25 and 100 ms 5.50 - 6.20 576 mis P
Max D Plane Rotation 71.0 -- 81.0 72.0 degrees P
Time at Max Rotation 50.0 - 700 595 ms P
Moment about OC -440 -~ 360 43.2 Nm P
Moment Decay to Zero 1020 -- 1260 110.6 ms P

All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 2:19:19 PM

Copyight 2006 Denton ATD, Inc.  LabPag Il Version: 1.8.5.0

C-140
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012

Endevco 7231CT C16510 1032011

Denton 1716A LC-1591 Fy 6/202011

Denton 1716A LC-1591 Mx 6/2022011

DentonATD 78051342 184 5/8/2011

DentonATD 78051342 174 5/8:2011

DentonATD 78051342 185 5/8/2011

Test ID: Test Time: 2:19:19 PM Test Date:  1/202012
Copyright 2006 Denton ATD, Inc.  LabPagll Yersion: 1550 2 of 2
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Neck Pendulum Resision: 8242009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lis
ATD Serial Number: 300
Test ID: Test Date: 1/20/2012
Test Number: 1 Test Time: 2:19:19 PM
D Plane Rotation
D Plane Potation Filter: Ho Filter Max = 7T2.0at: 5350 Hin = -20.5 at: 172.20
———— Botation Corridor
100.0
b 500
4 i
S
T -
£ 50.0
o
0.00 15.00 30.00 45.00 60.00 75.00 90.00 105.00 120.00 135.00
Time (msec)
Moment About Occiptal Condyle
——— Hamert vs Fotation Filter: Ho Filter Max = 14.69 at: 161 .60 Hin = -42.22 at: 54.70
——— Hamer®: Corridor
Decay Corridor
£
£ 4000
S 2000
T 000 —
g 2000 \—\
[ \ —._/_
g -40.00 ~
= 0.00 15.00 30.00 45.00 £0.00 75.00 90.00 105.00 120.00 135.00
Time (msec)
Test ID: Test Time: 2:19:19 PM Test Date:  1/202012

Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Pendulum npuse
— Impulse Filter: o Filter Max = 6.967 at: $19.90 Hin = -0.022 at: -0.90
10 mz Corridor
15 ms Corridor
20 mz Corridor
325 ms Corridor
§.000
7.000
6.000 +
/t“\_,«—
5.000 T
@ 4.000 =+
& /f
& 3.000 Z
=
(=X
E 2.000 /
1.000
0.000
-1.000
0.00 15.00 30.00 45.00 60.00 75.00 90.00 105.00 120.00 135.00
Time (msec)
Test ID: Test Time: 2:19:19 PM Test Date:  1/2022012
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
VERIFICATION REPORT
Test Name: Shoulder Impact Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 10:41:45 AM
Component Part Number Component Serial Number
Shoulder Rib 180-3355 168
Left Arm 180 60111 822
Test Parameters Test Specifications Test Results
Temperature 206 - 222 2210 degC P
Humidity 100 - 700 29.0 %RH P
Velocity 420 - 440 436 mis P
Probe Acceleration 130 - 180 16.5 0 P
Shoulder Deflection 280 - 370 30.0 mm P
T1 Acceleration 17.0 - 220 220 g P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 10:41:45 AM Test Date:  1/23/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1/3/2012
Servo 180-3885 DS-1063 10/31/2011
Endevco 7264-2000 P58806 1132011
Test ID: Test Time:  10:41:45 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Shoulder Impact Revision: 8/24i2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 10:41:45 AM
Shoulder Displacement
——— Displacement Filter: CFC-600 P Hax = 30.02 at: 16.40 Hin = -0.01L at: 1.10
Deflect Corridoer
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Time (msec)
Test ID: Test Time: 10:41:45 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Yersion: 1850 1 of 2
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Probe Accelerometer
Probe RAccel. Filter: CFC-130 Hax = 16.54 at: 11.90 Hin = -0.22 at: -1.00
Accelaration Corrider
20.00+
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T1 Accelerometer
— Tl Accel. Filter: CFC-130 Hax = 22.0 at: 7.60 Hin = -5.6 at: 35.90
— T1 Corrider
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Test ID: Test Time: 10:41:45 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Yersion: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Thorax Impact with Arm Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 11:19:24 AM
Component Part Number Component Serial Number
Thorax Ribs 1,2, 3 180-3362 2024, 2061, 2062
Shoulder Rib 180-3355 168
Left Arm 180 60111 822
Test Parameters Test Specifications Test Results
Temperature 06 - 222 22.0 degC P
Humidity 10 - 70 28 %RH P
Velocity 660 -  BEO 675 mis P
Probe Acceleration after 5ms 300 - 360 351 g P
Upper Thorax Rib Deflection 250 - 320 26.9 mm P
Mid Thorax Rib Deflection 300 - 360 326 mm P
Lower Thorax Rib Deflection 320 -- 350 33.6 mm P
Upper Spine Acceleration ("y") 340 - 430 419 g P
Lower Spine Acceleration {"y") 230 - 370 350 g P
Shoulder Deflection 310 - 400 338 mm P
All test parameters are within specifications
Technician: A. Rudniski
Supervisar: D. Travale
Test ID: Test Time:  11:19:24 AM Test Date:  1/23/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1/3/2012
Servo 180-3885 DS-1121 10229/2011
Servo 180-3885 DS-1151 1031/2011
Servo 180-3885 DS-1156 10312011
Endevco 7264-2000 P58806 1132011
Endevco 7264-2000 P64147 1112011
Servo 180-3885 DS-1063 10/31/2011

Test ID: Test Time:  11:19:24 AM Test Date:  1/232012

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Thorax Impact with Arm Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 11:19:24 AM
Pendulum Acceler ameter
Pendalum Aecel. Filter: CFC-180  Hax = 35.1 at: 13.30 Hin = -0.1 at: 159.30
Probe RAccel Corrider
35.cf ﬂ
3 .5; u} i
27,0 | \\
C 225 n
5 |
E 18.0]
2 .
oo \
8 1357
a E \
9.03
453
0.0
—4.‘2
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 11:19:24 AM Test Date:  1/232012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 3
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Shoulder Displacement

Deflect Corridoer

|—S.houldg: Disp. Filter: CFC-600 P Hax = 33.5 at: 16.00 Hin = -1.8 at: 32.60

E 3003 X
Ezn.o§ / iy
o 3

émo; / \
2 003 7 %

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Thorax Displacement
— Upper Rib Deflaction Filter: CFC-500 P Hax = 26.9 at: 15.40 Hin = 0.0 at: 1.60
Deflect Corridoer
40.0+
E 3003
hos = Pt §
T 2003 LN
£ E
oo LY
A o &
o 0.04
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Mid Thorax Displacement
— Hid Rib Displacement Hax = 32.6 at: 16.60 Hin = 0.0 at: -43.60
Deflect Corrider
40.0+
£ 3003 7
5 2003
E ]
$ 10.0] / i
A i ~
a 003
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time:  11:19:24 AM Test Date:  1/232012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 3
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Lowver Thorax Displacemnet
— Lower Rib Displacement Filter: CFC-600 P Hax = 33.6 at: 16.70 Hin = 0.0 at: 3.00
Deflect Corrider
40.0
E 3003 —
5 2003 / \\
E E
& 10
= E / ]
2 E
& 003 [
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Spine Accelkeration
— Upper Spine Accel. Filter: CFC-180  Hax = 41.9 at: 9.00 Hin = -10.2 at: 31.50
Accel Corrider
@ l! 1_\\
5 {
& i
5
2 7 I\
£ N
-20.00 ono 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Lower Spine Acceleration
Accelaration Filter: CFC-130 Hax = 35.0 at: 9.30 Hin = -8.8 at: 3130
Accel Corrider
40.0
B f
5 I
E ]
s # Y
-20.00 ono 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time:  11:19:24 AM Test Date:  1/232012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 3 of 3
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Calspan - Transportation Research Group

VERIFICATION REPORT

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Thorax Impact without Arm

SID-lIs
300

1

Resision:

Spec Type:

Test Date:
Test Time:

8242009
HHTSA

1/232012
10:19:29 AM

Component Part Number
Thorax Ribs 1,2,3

Component Serial Number
2024, 2061, 2062

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 10 = 70 28 %RH P
Yelocity 420 - 4.40 435 mis P
Probe Acceleration 140 B 180 16.7 ¢ P
Upper Thorax Rib Deflection 320 - 400 349 mm P
Mid Thorax Rib Deflection 390 - 450 416 mm P
Lower Thorax Rib Deflection 350 -- 430 385 mm P
Upper Spine Acceleration T1 13.0 - 170 16.0 g P
Lower Spine Acceleration T12 7.0 - 110 95 g P
All test parameters are within specifications

Technician: A. Rudniski

Supervisor: D. Travale

Test ID: Test Time: 10:19:29 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1/3/2012
Servo 180-3885 DS-1121 10229/2011
Servo 180-3885 DS-1151 1031/2011
Servo 180-3885 DS-1156 10312011
Endevco 7264-2000 P58806 1132011
Endevco 7264-2000 P64147 1112011
Test ID: Test Time:  10:19:29 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Thorax Impact without Arm Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 10:19:29 AM
Pendulum Acceler ometer
Pendaluam Accel. Filter: CFC-180 Hax = 16.65 at: 17.60 Hin = -0.11 at: -57.30
Accel Corridor
20,004
17‘50:
15,003 r“/_\
E ! kY
12,503 { \
@111005 j
5 ] } \
T 750
x ]
[ .
3 500 {/ \\
2503
0.0 \
250
2000 000 2000 4000 6000 8000 10000 12000 14000 16000
Time (msec)
Test ID: Test Time: 10:19:29 AM Test Date:  1/232012

Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1.85.0
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Upper Thorax Displacement

——— Upper Rib Deflection Filter: CFC-600 P Hax = 3¢4.9 at: 20.90 Hin = 0.0 at: -5.00
Deflect Corrider

’E“U‘Di
E 3003 e
2200E / \

C

¥ N

i~ SVt N
(7] 3
& 003 /
-20.00 0.00 20.00 40,00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Mid Thorax Displacement
— Hid Rib Displacement Hax = 41.6 at: 21.10 Hin = 0.0 at: 0.30

Deflect Corrider

€ 4003 .
%30.05 L1 N
EmoE # *

03 <
o 3
5 10.03 / \\__‘_
(7] 3
a 004 /
-20.00 0.00 20.00 40.00 60.00 80.00 10000 12000 14000 160.00

Time (msec)

Lower Thorax Displacemnet

— Lower Rib Displacement Filter: CFC-600 P Hax = 38.5 at: 21.90 Hin = 0.0 at: 0.00
Deflect Corrider

50.05
E 40,05 =
= 30.03 s =,
E 2003 # N
) E / \
< 10.03 \_/
(7] -
& 0.03 /

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 10:19:29 AM Test Date:  1/232012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 3
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Upper Spine Accelkeration
——— Upper Spine Accel. Filter: CFC-130 Hax = 16.0 at: 15.20 Hin = -6.5 at: 45.10

——— feccel Corrider

18.03
15.03 A

E R
12.03 i LN

8 903
J \
5 304 j 5
o 3 T L
< 003 / \\ <
-3.03 : TRk
5.0 N A
-9.03
-20.00 ono 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Lower Spine Acceleration
 Lower Spine Rccel. Filter: CFC-180  Hax = 9.5 at: 14.20 Hin = -4 .2 at: 45.90
Accel Corrider
1083
9.03 A
E R
?_ﬁf N AN
B 543 J X
e J X
B / %
2 184
2 003 —
183 1 L,
1.8 /
-363 <
5.4
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 10:19:29 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Yersion: 1850 3 of 3
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Abdominal Impact

SID-lIs
300

1

Resision:

Spec Type:

Test Date:
Test Time:

8242009
HHTSA

1/232012
9:49:23 AM

Component Part Number
Abdomen Ribs 4,5

Component Serial Number
2024, 2061

Test Parameters Test Specifications Test Results
Temperature 206 - 222 218 degC P
Humidity 10 = 70 27 %RH P
Yelocity 4.20 - 4.40 436 m/s P
Probe Acceleration 120 - 160 160 g P
Upper Abdominal Rib Deflection 360 - 47.0 39.3 mm P
Lower Abdominal Rib Deflection 330 - 440 358 mm P
Lower Spine Acceleration - T12 9.0 - 140 124 g P

Technician: A. Rudniski
Supervisor: D. Travale
TestID: Test Time:  9:49:23 AM

Copyright 2006 Denton ATD, Inc.

C-158

All test parameters are within specifications

LebPagll Version: 1.850

Test Date:  1/232012
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012

Endevco 7231CT AGHF5 1/3/2012

Servo 180-3885 DS-1162 1132011

Servo 180-3885 DS-1622 1132011

Endevco 7264-2000 P64147 1112011

Test ID: Test Time: 9:49:23 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Abdominal Impact Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1/232012
Test Number: 1 Test Time: 9:49:23 AM
Pendulum Acceler ameter
Pendulum Aecel Filter: CFC-130  Hax = 16.0 at: 16.30 Hin = -0.1 at: 53.70
Probe Corrider
20.0+
= 15.03 =
= A T
S 10.0 2 S
" 3
L 503 / \
§ DOE / \
-20.00 0.00 20.00 40.00 60.00 §0.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Abdominal Rib Deflection
— Upper Rib Deflection Filter: CEC-500 P Hax = 39.3 at: 22.50 Hin = 0.0 at: -55.70
——— Rib Corrider
SDB:
E 400 S
= 30,03 £ “®
2 3 / \
§ 20.03 A
8 1003 / \
I / o
a 0.0
e o o e e e S T
Time (msec)
Test ID: Test Time: 9:49:23 AM Test Date:  1/232012

Copyright 2006 Denton ATD, Inc.

LsbP agll Version: 1.85.0
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Lower Abdominal Rib Deflection

— Lower Rib Deflection Hax = 35.8 at: 21.30 Hn =0.0 at: 0.20
—— Rib Corridor
54.0
4303
42.03
36.03
E E f/
= 3003

m

R

T

™
1]

/

B / Sy
S.C% / \

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)

Lower Spine Acceleration

Receleration Filter: CFC-150 Hax = 12.4 at: 12.10 Hin = -3.0 at: 37.10
HAecel Corrider

14.74
1263
e AN
—_ 3/1E rf \\
et { \
c R b
= 3
B 427 J \
o E
8 213 J \1
4 N
D.O; v ~] =
. \ /—/‘\ A
o) LN
-4.";
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 9:49:23 AM Test Date:  1/232012
Copyright 2006 Denton ATD, Inc.  LsbPagll Yersion: 1850 2 of 2
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Resultant Data - SIDIIs Plug Compression
1980.0 |

1700.0
1500.0
1300.0
1100.0 : L

900.0

700.0 ; -~
500.0 Ll | oy

\\ b
300.0 A | \\
100.0 ; \\\

e
-90.0 | | " i | _
-0.500 0.000 0.500 1.000 1.500 2.000
Displacement(mm)

ATD Calibration Lab Test ID

Cect

Cert ID

Current Date : 10/8/2010

\
N,

e

| I
2.500 3.000

3.500

Part Serial Number Test Date

Loading Curve .~
Boundary Limit Upper —
Boundary Limit Lower

Peak Load Upper
Peak Load Lower
Peak Defl Upper .~
Peak Defl Lower

Test Time

37075 10/8/2010

ATD Serial Number ~ ATD Type

N/A SIDIIs

9:53 PM

Current Time : 21:54:01

TR2561
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Resultant Data - SIDIIs Plug Compression

Homo.ouﬂ\ : = " | - Loading Curve ~
g Boundary Limit Upper -
2000 = =l Boundary Limit Lower "~
1500.0- : Peak Load Upper|~
£ EEessis oemn Peak Load Lower|
1300.0 =
i = Peak Defl Upper|~
1100.0- ; = = Peak Defl Lower|~
4 W M ~
900.0- i : ,A
700.0- 2
500.0- , g |
300.0-|= :
100.0 —
=90.0=1% | | : | | W I | : =g |
0.000 0.500 1.000 “—.wobf\ilw.‘ooab )N S () (VEe=ERIEs S8 () () () S 3R K () RS e

ATD Calibration Lab
craAsH

Displacement(mm)

Test ID Part Serial Number
Cert ID ATD Serial Number
8143

Test Date Test Time
2/19/2007 5:45 AM

ATD Type
SIDIIs

Current Date : 2/19/2007 Current Time : 05:47:17

TR2561
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Calspan - Transportation Research Group

e Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Pelvis Revision: 8/24/2009
Sub Test Name: Acetabulum Impact Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 2/1/2012
Test Number: 1 Test Time: 3:54:47 PM

Component Part Number

Component Serial Number

1804343 Pelvis Flesh DJ0890
Humanetics Cert Plug - 1488N 37075
Humanetics Crash Plug - 1466N 8143
Test Parameters Test Specifications Test Results
Temperature 06 - 222 222 degC P
Humidity 10 - 70 39 %RH P
Velocity 660 -  BEO 663 mis P
Peak Probe Acceleration 3|0 - 470 438 g P
Peak Pelvis Acceleration 340 o 420 388 g P
Peak Acetabulum Force 3.60 - 4.30 377 kN P
All test parameters are within specifications

Technician: A. Rudniski
Supervisor: D. Travale

Test ID: Test Time: 3:54:47 PM Test Date:  2/1/2012

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1242012
Endevco 7264-2000 P66941 1/252012
DentonATD 32494 LC275a 1132011
Test ID: Test Time:  3:54:47 PM Test Date:  2/1/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Test Name: Pelvis Revision: 8/24/2009
Sub Test Name: Acetabulum Impact Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 2/1/2012
Test Number: 1 Test Time: 3:54:47 PM
Acetabulim Force
HAcetabuluam Force Filter: CFC-600 P Hax = 3.77 at: 6.70 Hin = -0.08 at: -0.40
Force Corrider
5.00+
4.003
£ 3.00 A
8 2.003 \
o 3 \
w 1.00 \
0.003
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Probe Accelerometer
Decelaration Filter: CFC-130 Hax = 43.76 at: 7.20 Hin = -0.70 at: -1.30
Probe RAccel Corrider
50.004
Z 40,00 LN
< 30003 VA \
£ E / \
& 20.003 ~
T 10.00 <]
o 3
a 0.004
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Test ID: Test Time: 3:54:47 PM Test Date:  2/1/2012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Pelvis Accelerometer

C-167

Peluis Rocel Filter: CFC-130  Hax = 44.63 at: 0.70 Hin = -11.83 at: 25.80
Peluris RAccel Corrider
56.00
43.00
] A
40,00 “\/\ A
32.003 L
G 3
T 24.00
8 ]
<L 1 l
é’ 16.00 \
5 ]
a ]
5.00+ \
0.00 Avs Ll
3 \ . ssred
-3.00 \\//
-16.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Test ID: Test Time: 3:54:47 PM Test Date:  2/1/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Yersion: 1850 2 of 2
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Calspan - Transportation Research Group

e Street, Buffalo, New York 14225 - Phone (716)632-7500

VERIFICATION REPORT
Test Name: Pelvis Revision: 8/24i2009
Sub Test Name: lliac Impact Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 2/2/2012
Test Number: 1 Test Time: 8:37:52 AM

Component Part Number

Component Serial Number

1804343 Pelvis Flesh DJ0890
Test Parameters Test Specifications Test Results
Temperature 206 - 222 212 degC P
Humidity 10 = 70 36 %RH P
Yelocity 420 - 4.40 433 mis P
Peak Probe Acceleration 360 - 450 413 g P
Peak Pelvis Acceleration 280 - 390 333 g P
Peak lliac Force 410 - 510 451 kN P
All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale

Test ID: Test Time: 8:37:52 AM Test Date:  2/2/2012

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112012
Endevco 7231CT AGHF5 1242012
Endevco 7264-2000 P66941 1/252012
DentonATD 3228J LC-279 Fy 1132011
Test ID: Test Time: 8:37:52 AM Test Date:  2/2/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500
Test Name: Pelvis Revision: 8/24/2009
Sub Test Name: lliac Impact Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 2i2/2012
Test Number: 1 Test Time: 8:37:52 AM
liac Force
Iliac Force Filter: CFC-600 P Hax = ¢.51 at: 9.10 Hin = 0.00 at: 50.20
Force Corrider
5.003
4003 -
£ 300 ’f \
g 2Al.'llZ!E / \
(=] 3
“ 1003 / \\_
0.003 J/
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time (msec)
Pelvis Accelerometer
Peliris Rccel Filter: CFC-130 Hax = 33.34 at: §.70 Hin = -4.94 at: 14.00
Peliris Accel Corrider
50,003
~ 40.003
= 30,003 /A
2 20.003
2 10003 £ 4
(2] h E
= 0003 i ANV S
(5} : 3 M
& 10.003
R e e e e o e I Oy P oot
Time (msec)
Test ID: Test Time: 8:37:52 AM Test Date:  2/2/2012
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
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Probe Accelerometer

Deceleration Filter: CFC-130 Hax = 41.3¢ at: 9.10 Hin = -0.39 at: 149.50
Probe ficcel Corrider

4950+
44.00
38.50 Jf\
33.00 {1
: [
= 2750

16.50:

Deceleration (g
[
[ %)
o
o

s g oo Taaaa e g g b g g

11.00
) / \
0.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Test ID: Test Time: 8:37:52 AM Test Date:  2/2/2012
Copyright 2006 Denton ATD, Inc.  LsbPagll Yersion: 1850 2 of 2
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Table 1 — Dummy Instrumentation (ES-2re)

ES-2re S/N: FO34
Serial Manufacturer Calibration
Number Date
X P58737 ENDEVCO 9/29/11
Head Accelerometers Y P52022 ENDEVCO 9/29/11
Z P52040 ENDEVCO 9/29/11
RX P58843 ENDEVCO 9/29/11
Head Accelerometers RY | P51668 | ENDEVCO | 9/29/11
Redundant
Rz P51327 ENDEVCO 9/29/11
Thorax Rub Upper Y 183 HONEYWELL 8/31/11
Displacement Middle Y 184 HONEYWELL 8/31/11
Potentiometers Lower Y 182 HONEYWELL 8/31/11
Upper Y 1512 DENTON 6/3/11
Abdominal Load Cells Middle 1526 DENTON 6/3/11
Lower Y 1516 DENTON 6/3/11
X P51979 ENDEVCO 1/5/12
Lower Spine Accelerometers (T12) Y P51873 ENDEVCO 8/17/11
Z P52152 ENDEVCO 8/17/11
Public Symphysis Load Cell Y 465 DENTON 8/31/11
Table 2 —= Dummy Instrumentation (SID-lIs)
SID-lIs S/N: 300
Serial Manufacturer Calibration
Number Date
X P51685 ENDEVCO 10/31/11
Head Accelerometers Y P51682 ENDEVCO 10/31/11
Z P51699 ENDEVCO 10/31/11
RX P51701 ENDEVCO 10/31/11
Head Accelerometers RY | P45019 ENDEVCO | 10/31/11
Redundant
RZ P51690 ENDEVCO 10/31/11
. Upper Y 1121 FTSS 10/29/11
Thoracic -
Displacement Rib Middle Y 1151 FTSS 10/31/11
Potentiometer Lower Y 1156 FTSS 10/31/11
Abdominal Upper Y 1162 FTSS 10/29/11
Rib Lower Y 1622 DENTON 10/31/11
X P58883 ENDEVCO 10/31/11
Lower Spine Accelerometers (T12) Y P64147 ENDEVCO 10/31/11
Z P58786 ENDEVCO 10/31/11
Acetabulum Load Cell Y 275 DENTON 11/3/11
Lilac Wing Load Cell Y 279Fy DENTON 11/3/11
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Table 3 — Vehicle Instrumentation

Vehicle Instrumentation Serial Manufacturer Calibration
Number Date
Vehicle Center of Gravity X P69809 ENDEVCO 8/10/11
1 | Vehicle Center of Gravity Y P71294 ENDEVCO 10/4/11
Vehicle Center of Gravity Z P69798 ENDEVCO 8/10/11
Right Side Sill at Front Seat X A081436 MS 10/4/11
2 | Right Side Sill at Front Seat Y A081453 MS 10/4/11
Right Side Sill at Front Seat z A081456 MS 10/4/11
Right Side Sill at Rear Seat X P39743 ENDEVCO 10/4/11
3 | Right Side Sill at Rear Seat Y P23303 ENDEVCO 10/4/11
Right Side Sill at Rear Seat z P18532 ENDEVCO 10/4/11
4 | Left Side Sill at Front Door Y A081431 MS 10/4/11
5 | Left Side Sill at Rear Door Y A081447 MS 10/4/11
6 | Left A-Post Lower Y A081414 MS 10/4/11
7 | Left A-Post Middle Y A081410 MS 10/4/11
8 | Left B-Post Lower Y A081457 MS 10/4/11
9 | Left B-Post Middle X A081443 MS 10/4/11
10 | Front Seat Track Y A081413 MS 10/4/11
11 | Rear Seat Track or Structure Y A081424 MS 10/4/11
12 | Right Rear Occ. Y | aos1412 MS 10/4/11
Compartment
13 Engine Block X A034971 MS 10/4/11
Engine Block Y A027662 MS 10/4/11
Rear Floorpan Above Axle X P35786 ENDEVCO 10/4/11
14 | Rear Floorpan Above Axle Y P16289 ENDEVCO 9/15/11
Rear Floorpan Above Axle Z P32219 ENDEVCO 10/4/11

TABLE 4 — MDB Instrumentation

MDB Instrumentation Skl Manufacturer Ul
Number Date
MDB Center of Gravity X C14901 ENDEVCO 10/4/11
MDB Center of Gravity Y C16680 ENDEVCO 10/4/11
MDB Center of Gravity z CP30 ENDEVCO 10/4/11
Left Frame at Rear Axle Centerline X C16507 ENDEVCO 10/4/11
Left Frame at Rear Axle Centerline Y C16499 ENDEVCO 10/4/11
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