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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 Mazda Mazda6 sport four door sedan.
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 Mazda Mazda6 Sport Four Door Sedan 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 62.39 km/h (38.77 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
December 2, 2011. 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.

DUMMY INJURY VALUES

Driver ATD (ES-2re)
Units | Threshold Result

Head Injury Criteria (HIC36) - 1000 126.08

Measurement Description

Maximum Thorax Rib Deflection mm 44 28.89
Combined Abdominal Force N 2500 1254.93
Pubic Symphysis Force N 6000 -2135.86
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Measurement Description

Passenger ATD (SID-llIs)

Units | Threshold Result
Head Injury Criteria (HIC36) - 1000 389.26
Resultant Lower Spine Acceleration (T12) G 82 76.86
Total Pelvic Force (sum of acetabular and iliac forces) N 5525 4358.46
Maximum Thoracic Rib Deflection mm 38* 30.32
Maximum Abdominal Rib Deflection mm 45* 39.84

*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. Camera No. 5 and Camera No.6 both experienced trigger failure during the test, therefore
these cameras did not record during the event.
2. The left side curtain airbag was caught on the rear of the B-Pillar. As a result the airbag
did not deploy fully.
3. P1 Serial Number — FO34
4. P2 Serial Number — 300

Data Anomalies:

e No data anomalies were observed during this test.
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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
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DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
TEST VEHICLE INFORMATION AND OPTIONS

NHTSA No. MC5401 Traction Control System (TCS) Yes
Model Year 2012 Auto-Leveling System No
Make Mazda Automatic Door Locks (ADL) Yes
Model Mazda6 Sport Power Window Auto-Reverse Yes
Body Style Four Door Sedan Other Optional Feature --
VIN 1YVHZ8BH8C5M00612 Driver Front Airbag Yes
Body Color Light gray/silver Driver Curtain Airbag Yes
Odometer Reading (km/mi) 37 /23 Driver Head/Torso Airbag No
Engine Displacement (L) 2.5 Driver Torso Airbag No
Type/No. Cylinders 14 Driver Torso/Pelvis Airbag Yes
Engine Placement Lateral Driver Pelvis Airbag No
Transmission Type Automatic Driver Knee Airbag No
Transmission Speeds 5-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? Yes

DATA FROM CERTIFICATION LABEL

Manufactured By Auto Alliance International, Inc GVWR (kg) 1,996
Date of Manufacture 6/11 GAWR Front (kg) 1,066
Vehicle Type Four Door Sedan GAWR Rear (kg) 934
VEHICLE SEATING AND WEIGHT CAPACITY DATA
Measured Parameter Front Rear Third Total
Designated Seating Capacity (DSC) 2 3 5
Capacity Weight (VCW) (kg) 385.0 (A)
DSC X 68.04 kg 340.2 (B)
Cargo Weight (RCLW) (kg) 44.8 (A-B)
VEHICLE SEAT TYPE
Type of Seat Pan Type of Seat Back
. . Split , Adjustable
Seating Location Bucket | Bench Be?wch Contoured Fixed Wi Lever | W/ Knob
Front Seat X
Rear or Second Row Seat

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

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011

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

Treadwear, traction
and temperature grades

Tite ply
compasition

and materisls
uged

Max caold
intlation &
Ioad limit

U.S. DOT safety
standard code

6"

mlh ui tire
millimeters

Ratio of height @
width {aspect ratlo)

TIRE PLACARD INFORMATION

Measured Parameter Front Rear
Recommended Cold Tire Pressure (kPa) 220 220
Recommended Tire Size P205/65R16 P205/65R16

TIRE SIDEWALL INFORMATION

Measured Parameter Front Rear
Max. Tire Pressure (kPa) 300 300
Tire Size on Vehicle P205/65R16 P205/65R16
Tire Manufacturer Michelin Michelin
Tire Name ENERGY MXV4S8 ENERGY MXV4S8
Tire Type Passenger Passenger
Tire Width 205 205
Aspect Ratio 65 65
Radial Yes Yes
Wheel Diameter 665 665
Load Index/Speed 94H 94H
Treadwear 440 440
Traction Grade A A
Temperature Grade A A
Tire Material RUBBER RUBBER
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DATA SHEET NO. 1 ... (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
TIRE PRESSURES

Units LF RF LR RR
As Delivered kPa 220 220 220 220
Tire Placard kPa 220 220 220 220
Owner’s Manual kPa 220 220 220 220
As Tested kPa 220 220 220 220
MDB TIRE SPECIFICATIONS
Units | Requirement LF RF LR RR
Tire Size P205/75R15 | P205/75R15 | P205/75R15 | P205/75R15 | P205/75R15
Tire Pressure kPa 200 + 21 214 200 207 207
TEST VEHICLE AXLE WEIGHTS
As Delivered (UVW) As Tested (ATW) Fully Loaded
Units Front Rear Front Rear Front Rear
Axle Axle Lol Axle Axle Uil Axle Axle il
Left kg 447 299.5 486.5 379 487.5 383.5
Right kg 4445 290 451.5 337 461.5 334
Ratio % 60 40 57 43 57 43

Totals | kg | 8915 | 5895 | 1481 | 938 | 716 | 1654 | 949 | 7175 | 1,666.5 |

TARGET TEST WEIGHT CALCULATION

Measured Parameter Units Value
Total Delivered Weight (UVW) kg 1,481.0 (A)
Sum of Actual Weight of 2 P572 ATDS Used kg 136.8 (B)
Rated Cargo/Luggage Weight (RCLW) kg 44.8 (©
Calculated Target Vehicle Test Weight (TVTW) kg 1,662.6 (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 [ ]No

WEIGHT OF BALLAST AND VEHICLE COMPONENTS REMOVED TO MEET TVTW
Component Description Weight (kg)
No components were removed to meet TVTW -

| Ballast / Equipment Added | 0 |
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DATA SHEET NO. 1 ... (CONTINUED)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011

TEST VEHICLE ATTITUDE AND CG

Measurement Description Units | Fully Loaded As Tested USSE -
Reguirement
LF mm 726 727 Yes
RF mm 736 740 Yes
RR mm 728 725 Yes
LR mm 715 712 Yes
Vehicle CG (Aft of Front Axle) mm 1,201 1,207
Vehicle CG (Left(+)/Right(-)
from Longitudinal Centerline) mm 36 37

*** 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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DATA SHEET NO. 2

SEAT, SEAT BELT, STEERING WHEEL ADJUSTMENT AND FUEL SYSTEM DATA

Test Vehicle:

2012 Mazda Mazda6 Sport Four Door Sedan

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:

MC5401

12/2/2011

position.
SCRL ANGLE RANGE
SCRL (°)
Sea Max Min Mid
Driver Seat - No Angle Adjustment -

Front Passenger Seat

Front Center Seat*

- No Anﬁle Ad'lustment -

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)
SCRP
SCRL SCRP . )
Seat | angle (Mid) | Height BRI e e sulle- FRLELD
i Position Fore/Aft Most
©) (mm)
Max 56 66 78
Driver Seat 7.8 5 Mid 28 36 50
Min 0 5 23
E;Osrgenger No Height or Angle '\I\A/I?(;(
Seat Adjustable Min
Front Max
Center Mid
Seat* Min
Struck Sid Max
ruck siae Fixed Fixed Mid
Rear Seat -
Min
Non-Struck Max
Side Rear Fixed Fixed Mid
Seat Min
Rear Cent Max
ear Lenter Fixed 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 Mazda Mazda6 Sport Four Door Sedan

Test Program: NCAP Side MDB Impact Test

SEAT FORE / AFT POSITION

NHTSA No.:
Test Date:

MC5401
12/2/2011

Total Fore / Aft Travel

Test Position from

Front Center Seat*

Seat Forwardmost Position
mm Detents* mm Detent*
Driver Seat 235 25 117 12
Front Passenger Seat 235 25 0 0

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’QS?e'Zs) -

The driver's seat back is positioned to the manufacturer's Uprignt 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 X

2
Inclinom eter

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 -71035.1 - 10.3 -
Front Passenger Seat -71t0 35.1 - -

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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DATA SHEET NO. 2 ... (CONTINUED)

SEAT, SEAT BELT, STEERING WHEEL ADJUSTMENT AND FUEL SYSTEM DATA

Test Vehicle:

2012 Mazda Mazda6 Sport Four Door Sedan

Test Program: NCAP Side MDB Impact Test

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.

MC5401
12/2/2011

NHTSA No.:
Test Date:

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 4 0
Rear Seat 2 Lowest

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.

Degrees (mm)

Lowermost - Position 1

70.0

Geometric Center — Position 2

67.2

Uppermost — Position 3

64.4

Telescoping Steering Wheel Travel

50

Fore/Aft Position

LEFT SIDE VIEW

STEERING COLUMN ASSEMBLY

Test Position

25

FUEL PUMP

Describe the fuel pump type, details about how it
operates, and the location of the fuel filler neck.

The electric fuel pump operates with the ignition

Fuel Line.___

in the ‘on’ position and the engine running. The

fuel filler neck is located above the left rear wheel

well.

3-8

Filler Neck Volum
T

' Vapor Volume

Filler Cap

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 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011

FUEL TANK CAPACITY

Liters
Usable Capacity of “Standard Tank” (see Form No. 1) 70.0
Usable Capacity of “Optional Tank” (see Form No. 1) [
Usable Capacity of Standard Tank (see Owner’s Manual) 70.0
Usable Capacity of Optional Tank (see Owner's Manual)  [I )
93% of Usable Capacity 65.1
Actual Amount of Solvent Used in Test 65.1
1/3 of Usable Capacity 23.3

Is the Actual Amount of Solvent Used in the test equal to 93% + 1% of the Usable
Capacity stated in Form No. 17? Yes [ ] No
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DATA SHEET NO. 3

DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
B-POST STRIKER
NOTE: 2-DOOR VEHICLE SHOWT .
ME ASUREAENTS FOR 4 4 DOOR
LEFT SIDE VIEW STRIKER AS A REFERENCE POINT.
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 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011

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 179 236
HS Head to Side Window mm 373 390
AD Arm to Door mm 92 167
HD Hip Point to Door mm 153 202

3-11 TR2553



DATA SHEET NO. 5
CAMERA AND INSTRUMENTATION DATA

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
CAMERA LOCATIONS AND DATA
Coordinates (mm) Lens Operating
No. Camera View Length Frame
X Y Z (mm) Rate (fps)
1 Overhead Overall 300 0 5150 14 1000
2 Overhead Close-up 0 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 6490 8602 977 50 1000
6 Left Front -1850 1460 900 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 Zoom 30
11 Real-time Inrun Zoom 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. 5 and 6 both

experienced a trigger failure during the test, therefore these cameras did not record during the

event.
INSTRUMENTATION
Driver Dummy Channels 16
Passenger Dummy Channels 16
Vehicle Structure Accelerometers 23
MDB Accelerometers 7
Total | 62
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Test Vehicle:
Test Program:

DATA SHEET NO. 6
TEST VEHICLE ACCELEROMETER LOCATIONS

2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.:
NCAP Side MDB Impact Test Test Date:
13 z
f L I L
- S5<¥
. a2 ;
eh = ! =L 3 ]
7 [ £ T - € |
P, By =
7 , "‘ - S
™= ' <> L
TR S e R ’ 2 Z
7 7 I R
LONGITUDINAL ¢ ~a
~— Door o A\ -X
. " LATERAL +2
7.9
! 213 VERTICAL
6,8/ lll'
4
A% 4 '~ Floorpan

Rocker Panei-

TEST VEHICLE ACCELEROMETER LOCATIONS

MC5401

12/2/2011

No. Accelerometer Location Sl i),
X Y Z
1 Vehicle CG 2,776 -16 -444
2 Right Sill at Front Seat 3,075 683 -296
3 Right Sill at Rear Seat 2,093 672 -261
4 Left Sill at Front Door 3,158 -683 -288
5 Left Sill at Rear Door 2,070 -677 -257
6 A-Post Lower 3,396 -623 -520
7 A-Post Middle 3,324 -661 -1,003
8 B-Post Lower 2,276 -684 -385
9 B-Post Middle 2,213 -668 -951
10 Front Seat Track 2,456 -549 -275
11 Rear Seat Structure 1,211 -529 -675
12 Rt. Rear Occ. Compartment 2,096 416 -209
13 Engine Block 4,193 149 -797
14 Rear Above Axle 1,102 5 -506
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 Mazda Mazda6 Sport Four Door Sedan

Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

MC5401

12/2/2011

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)
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Test Vehicle:

DATA SHEET NO. 8

POST-TEST OBSERVATIONS

2012 Mazda Mazda6 Sport Four Door Sedan

NHTSA No.: MC5401

Test Program: NCAP Side MDB Impact Test

Test Date: 12/2/2011

TEST DUMMY INFORMATION AND CONTACT POINTS

Dummy Body Part

Front Seat Dummy (ES-2re)

Rear Seat Dummy (SID-IIs)

Face

Curtain Airbag, Interior headliner of A-Pillar

No Contact

Top of Head

Curtain Airbag, Interior headliner of A-Pillar

Curtain Airbag, Interior B-Pillar and back
of the head hit the rear center headrest

Left Side of Head

Curtain Airbag, Interior headliner of A-Pillar

Curtain Airbag, Left Rear Pass. Door

Back of Head

Headrest

Rear Center Seats Headrest

Left Shoulder Driver's Side Door Left Rear Passenger’s Door
Upper Torso Seatback and Torso Airbag Left Rear Passenger’'s Door
Lower Torso Seatback and Torso Airbag Left Rear Passenger’s Door
Left Hip Seatback and Pelvic Airbag Left Rear Passenger’'s Door
Left Knee Driver's Side Door Left Rear Passenger’s Door

POST-TEST DOOR PERFORMANCE

Seserfian Struck Side Non-Struck Side | Rear 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 N/A N/A
Latch or Hinge Systems Pulled Out of Their No No No No
Anchorages
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 N/A N/A N/A N/A
Striker (mm)
POST-TEST SEAT PERFORMANCE
Description Struck Side Non-Struck Side
Front Rear Front Rear
Seat Movement Along Seat Track NR No No No
Seat Disengagement from Floor pan No No No No
Seat Back Movement from Initial Position NR No No No
Seat Back Collapse No No No No

POST-TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance

Observations and Conclusions

Pillar Performance

Remained in good condition

Sill Separation

None

Windshield Damage

Remained in good condition

Side Window Damage

Driver's and left rear passenger windows shattered on impact

Other Notable Effects

None
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DATA SHEET NO. 8 ... (CONTINUED)
POST-TEST OBSERVATIONS

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION
Struck Side Struck Side
Restraint Type Driver Rear Passenger
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
Other I I I R

IMPACT POINT LOCATION DATA

Measured Parameter Units Tolerance Value

Vehicle Wheel Base 2789
Vertical Impact Reference Line 455
(Aft of Front Axle - Intended Impact Point)
Actual Impact Point (Aft of Frontal Axle) 461
Horizontal Offset (+ forward / - rearward) mm +/- 50 of Intended -6

Impact Point
Vertical Offset (+ down / - up) mm | */- 20 of Intended 5

Impact Point
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DATA SHEET NO. 9

MDB SUMMARY OF RESULTS

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
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 62.4
Trap No. 2 Velocity (Redundant) km/h 61.1to0 62.7 62.2
MDB CL to Target Vehicle CL degrees 88.5t091.5 89.5
MDB Forward Line of Motion to Target
Vehicle CL degrees 62.51t0 63.5 63
MDB Crabbed angle to MDB Forward degrees 26.0 to 28.0 27

Line of Motion

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE

Vertical Location From Centerline :
- - Maximum Crush
Row Description ACIEITE Distance Direction (mm)
(mm) (mm)

A Center of Bumper 432 800 Right 191

B Top of Bumper 533 700 Right 124

C Mid-Level 686 800 Left 98

D Top of Stack 813 800 Left 94
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DATA SHEET NO. 10
TEST VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
, Q
.. 0
E L
® i
T rG!r H y I J K GROUID "
F le > >l » M
B A ! C
-« ) »
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 2,789 2,786 -3
B Front Axle to FSOV 988 990 2
C Rear Axle to RSOV 1,139 1,138 -1
D Total Length at Centerline 4,916 4,913 -3
E Front Bumper Thickness 80 80 0
F Front Bumper Bottom to Ground 427 441 14
G Sill Height at Front Wheel Well 175 182 7
H Sill Height at Front Door Leading Edge 176 186 10
I Sill Height at B Pillar 175 171 -4
J1 Sill Height at Rear Wheel Well 170 174 4
J2 Pinch Weld Height at Rear Wheel Well 163 163 0
K Sill Height Aft of Rear Wheel Well 207 198 -9
L Rear Bumper Thickness 260 260 0
M Rear Bumper Bottom to Ground 355 352 -3
N Sill Height to Window Bottom of Front Window Sill 691 674 -17
0] Front Door Leading Edge to Impact CL 859 768 -91
P Rear Door Trailing Edge to Impact CL 1,196 1,106 -90
Q Front Window Opening 413 446 33
R Right Side Length 4,740 4,737 -3
S Left Side Length 4,741 4,733 -8
T Vehicle Width at B-Pillar 1,837 1,589 -248
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Test Vehicle:

TEST VEHICLE EXTERIOR CRUSH MEASUREMENTS

2012 Mazda Mazda6 Sport Four Door Sedan

DATA SHEET NO. 11

Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

MC5401
12/2/2011

LEVEL &

LEVEL 4

300 300 600 900 1200 1500 1800
150 450 750 1050 1350 1650
LEFT SIDE VIEW
MAXIMUM EXTERIOR CRUSH MEASUREMENTS
Level Measurement Height Above Maximum Exterior Distance from
Description Ground (mm) Static Crush Impact

1 Sill Top 249 19 1650
2 Driver Hip Point 488 248 1350
3 Mid-Door 643 256 1650
4 Window Sill 892 200 1800
5 Window Top 1,385 8 1500

NOTE: The above measurements should be taken along the vertical impact reference
line. Vehicle measurements forward of the vertical impact reference line are negative.
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DATA SHEET NO. 11 ... (CONTINUED)
TEST VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011

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 0
-600 -672 -679 -7
-450 =727 -731 -4
-300 =770 =775 -5
-150 -920 | -798 -918 | -800 2 -2
0 -871 | -908 | -902 | -817 -876 | -936 | -903 | -813 -5 -28 -1 4
150 | -868 | -903 | -903 | -830 -870 | -816 | -817 | -798 -2 87 86 32
300 | -865 | -906 | -910 | -841 -863 | -756 | -784 | -781 2 150 | 126 60
450 | -863 | -909 | -915 | -850 -859 | -739 [ -759 | -761 4 170 | 156 89
600 | -862 | -912 | -918 | -858 -854 | -722 | -743 | -746 8 190 | 175 | 112
750 | -861 | -914 | -920 | -867 -851 | -711 | -714 | -749 10 203 | 206 | 118

900 | -860 | -914 | -921 | -871 | -578 | -847 | -690 | -696 | -757 | -583 | 13 224 | 225 | 114 -5

1050 | -859 [ -915 | -921 | -877 | -589 | -845 | -676 | -674 | -764 | -591 | 14 239 | 247 | 113 -2
1200 | -857 [ -913 | -919 | -883 | -593 | -842 | -673 | -664 | -746 | -590 | 15 240 | 255 | 137 3
1350 | -856 | -912 | -917 | -887 | -593 | -839 | -664 | -666 | -734 | -588 | 17 248 | 251 | 153 5
1500 | -855 | -910 | -915 | -890 | -589 | -837 | -677 | -663 | -719 | -581 | 18 233 | 252 | 171 8
1650 | -856 | -907 | -913 | -890 | -580 | -837 | -683 | -657 | -703 | -577 | 19 224 | 256 | 187 3
1800 | -864 | -904 | -910 | -887 | -562 | -851 | -713 | -662 | -687 | -560 | 13 191 | 248 | 200 2
1950 -913 | -911 | -878 -852 | -789 | -780 61 122 98

2100 -920 | -880 -881 | -849 39 31

2250 -875 -860 15

2400 -869 -864 5

2550 -859 -860 -1

2700 -846 -854 -8

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 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
300
A
;\E\
’é 200 3/2 /
@ //
=
S 100 / I an \
= / \
o 1
)
=
O 0 \fl}\z
-100
-900 -750 -600 -450 -300 -150 0 150 300 450 600 750 900 105012001350 150016501800 19502100 22502400 2550 2700 28503000
Distance from impact point (mm)

—&— LEVEL 1 Side Sill: 249 mm above ground —&— LEVEL 2 H-Point: 488 mm above ground

—&— LEVEL 3 Mid Door: 643 mm above ground —o— LEVEL 4 Window Sill: 892 mm above ground

—&— LEVEL 5 Window Top: 1385 mm above ground

Vehicle Exterior Crush Measurements - Visual Representation
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DATA SHEET NO. 12
EXTERIOR STATIC CRUSH FOR IMPACTOR FACE

Test Vehicle: 2012 Mazda Mazda6 Sport Four Door Sedan
Test Program: NCAP Side MDB Impact Test

NHTSA No.:
Test Date:

MC5401
12/2/2011

f FEAME ASSEM r
HONEYCOMB FACE SIDE IMPFACT BARRIEE. FEAME ASSEMBLY

MOUNTING BLOCK

LEFT

LEVEL4--
TOP STACE LEY

TEVEL3 -
MID LEVEL
M L

LEVEL1--

TOP OF BUMPE
T

LEVELI --
BUMPER LEVEL
—_

—

BUMPER ASSEMBLY

FRONT VIEW

i
GROUND LEVEL —'

MOTE: Dimensions are shown n millmetsrs,

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
1 191 | 183 | 172 | 164 | 156 | 155 | 148 | 146 | 137 | 139 | 135 | 132 | 129 | 128 | 125 | 121 | 127
2 124 | 114|101 | 89| 77| 70| 68| 70| 75| 69| 68| 75| 81| 79| 79| 78| 78
3 21| 17| 16| 19| 23| 25| 34| 27| 21| 20| 21| 25| 35| 49| 66| 85| 98
4 30 | 11 7| 10| 26| 58| 65| 41| 31)] 33| 32| 35| 40| 46| 58| 75| 94
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Test Vehicle:
Test Program: NCAP

FMVSS NO. 301 STATIC ROLLOVER RESULTS

2012 Mazda Mazda6 Sport Four Door Sedan

Side MDB Impact Test

Test Time:

REAR VIEW

2:50 PM

Temperature:

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 oz./minute)

Spillage Details:

NHTSA No.:
Test Date:
3°C
0 0z.
0 0z.
0 0z.
None

FMVSS NO. 301 STATIC ROLLOVER DATA

180

REAR VIEW

ROLLOVER SOLVENT COLLECTION TIME TABLE IN SECONDS

MC5401
12/2/2011

270

Test Phase Rotation Time Hold Time Total Time
0to 90 77 300 377
90 to 180 66 300 366
180 to 270 61 300 361
270 to 360 68 300 368
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 Mazda Mazda6 Sport Four Door Sedan NHTSA No.: MC5401
Test Program: NCAP Side MDB Impact Test Test Date: 12/2/2011
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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
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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-4: Post-Test Frontal View of Test Vehicle
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Figure A-6: Post-Test Left Front % View of Test Vehicl
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Figure A-8: Post-Test Left Side View of Test Vehicle
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Figure A-9: Pre-Test Left Rear % View of Test Vehicle

-

MC540

Figure A-10: Post-Test Left Rear % View of Test Vehicle
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NHTSA No. M
55/28 km/h 90° NCAP
MDB Side Impact

12/02/2011
—

Figure A-11: Pre-Test Rear View of Test Vehicle

NHTSA No. MC5401
55/28 km/h 90° NCAP

MDB Side |1 ;

Figure A-12: Post-Test Rear Side View of Test Vehicle
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Figure A-13: Pre-Test Right Side View of Test Vehicle

f

Figure A-14: Post-Test Right Side View of Test Vehicle
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Figure A-16: Post-Test Overhead View of Test Area
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Figure A-18: Pre-Test Right Side View of MDB Positioned Against Side of Test Vehicle
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PRE-TEST
NHTSA No. MC5401
55/28 km/h 90° NCAP

MDB Side Impact

2012 Mazda 6

POST-TEST
NHTSA No. MC5401
95/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-20: Post-Test Close-Up View of Impact Point Target
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PRE-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-21: Pre-Test Left Front Door Latch Close-Up

“ MC5401

POST-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

-

—

~ Figure A-22: Post-Test Left Front Door Latch Close-Up
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PRE-TEST (Pos 4)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6
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POST-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

A .

Figure A-26: Post-Test Front Close-Up View of Driver Dummy
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PRE-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

"PRE-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

B > =— N

Figure A-28: Pre-Test Left Side View of Driver Dummy Shoulder and Door Top View
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Flgure A-29: Post-Test Left Side Vlew of Driver Dummy Shoulder and Door Top View

PRE-TEST (Pos 1) |
NHTSA No. MC5401
95/28 km/h 90° NCAP

)8 Side Impact

Figure A-30: Pre-Test Frontal View of Driver Seat Back Prior to Dummy Positioning
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MC5401f84

E4

Figure A-31: Pre-Test Frontal View of Driver Dummy Head and Shoulders in Relation to
Head Restraint

Figure A-32: Pre-Test Frontal View of Driver Seat Pan Prior to Dummy Positioning
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MC5401

£
Figure A-33: Pre-Test Overhead View of Driver Dummy Thighs on Seat Pan

PRE-TEST (Pos 1)
NHTSA No. NMC5401
55/28 kmih 90° NCAP

MDB Side \mpact
2012 Mazda &

L
Figure A-34: Pre-Test Placement of Driver Dummy’s Feet
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Figure A-36: Pre-Test Left Side View of Steering Wheel
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Photo Not Available

Figure A-37: View of Disengaged Parking Brake

PRE-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact

2012 Mazda 6

Figure A-38: Pre-Test View of Parking Brake
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Figure A-39: Pre-test Close-Up Left Side View of Driver Seat Track

PRE-TEST (Pos 1)
NHTSA No. MC5401

55/28 km/h 90° NCAP

MDB Side Impact
2012 Mazda 6

Figure A-40: Pre-Test Close-Up Left Side View of Driver Seat Back
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PRE-TEST (Pos 1)
NHTSA No. MC5401
55/28 km/h 90° NCAP

MDB Side Impact
2012 Mazda 6

Figure A-42: Pre-:l:éswfubriver Dummy and Door Clearance View
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POST-TEST (Pos 1)

NHTSA No. MC5401

55/28 km/h 90° NCAP
MDB Side Impact

2012 Mazda 6

Figure A-44: Pre-Test Right Side View of Driver Dummy and Front Seat of Occupant
Compartment
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Figure A-45: Post-Test Right Side View of Driver Dummy and Front Seat of Occupant
Compartment

MC5401

PRE-TEST (Pos 1)

NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-46: Pre-Test Driver Inner Door Panel View
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Figure A-47: Post-Test Driver Inner Door Panl‘\'/iew

POST-TEST (Pos 1‘)|
NHTSA No. MC540
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-48: Post-Test Driver Dummy Close-Up Head Contact with Vehicle View
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Figure A-49: Post-Test Driver Dummy Close-Up Head Contact with Side Airbag View

—y

Figure A-50: Post-Test Driver Dummy Close-Up Torso Contact with Vehicle Interior View
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Figure A-52: Post-Test Driver Dummy Close-Up Pelvis Contact View
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Figure A-54: Pre-Test Left Side View of Passenger Dummy Showing Belt and Chalking'
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Figure A-55: Pre-Test Left Side View of Passenger Dummy Shoulder and Door Top V|ew

POST-TEST (Pos 4)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

o i\ 0300. 0
: 20*“"62 253
NHTSA N, ¢

Figure A-56: Post-Test Left Side View of Passenger Dummy Shoulder and Door Top View
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| 55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

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 and Shoulders in
Relation to Head Restraint

TR2553




Figure A-59: Pre-Test Overhead View f Rear assengr 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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. Figure A-61: Pre-Test View of Rear Passenger Dummy’s Neck Showing Position of
Adjustable Neck Bracket

MC540 15

-

Figure A-62: Pre-Test View of Rear Passenger Dummy’s Head Showing Dummy’s Head is
Level
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MDB Side Impact
2012 Mazda 6

\

Fi\gure A-63: Pre-Test Placement of Rear Passenger Dummy’s Feet

Figure A-64: Pre-Test View of Belt Anchorage for Rear Passenger Dummy
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Figure A-66: Pre-Test Close-Up Left Side View of Rear Passenger Seat Back
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'Figur A-67: Pre-Test Close-Up View of Rear Passenger Seat Back or Head Restraint

e

e~ VIC5401

] |

MDB Side Impact
_l
Figure A-68: Pre-Test Passenger Dummy and Door Clearance View
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POST-TEST (Pos 4)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact

2012 Mazda 6

Figure A-70: Pre-Test Right Side View of Rear Passenger Dummy and Rear Seat
Occupant Compartment
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POST-TEST (Pos 4)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact

2012 Mazda 6

X
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Figure A-71: Post-Test Right Side View of Rear Passenger Dummy and Rear Seat
Occupant Compartment
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PRE-TEST (Pos 4)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-72: Pre-Test Passenger Inner Door Panel View
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55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6 Ly ¥

’ i\
POST-TEST (Pos 4) 72 A g
NHTSA No. MC5401 - \
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Figure A-73: Post-test Passenger Inner Door Panel View

Figure A-74: Post-Test Rear Passenger Dummy Close-Up Head Contact with Vehicle View
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Figure A-75: Post-Test Rear Passenger Dummy Close-Up Head Contact with Side Airbag
View

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

No Contact

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

‘ﬂ\A

==

POST-TEST (Pos 4)
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

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

No Pelvis Airbag

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

PRE-TEST
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-80: Pre-Test View of Fuel Filler Cap or Fuel Filler Neck
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POST-TEST |
NHTSA No. MC5401

55/28 km/h 90° NCAP
.MDB Side Impact
2012 Mazda 6

MC5401

J LA A AN

Figure A-82: Pre-Test Front View of MDB Impactor Face
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Figure A-83: Post-Test Front View of MDB Impactor Face

[}

C€V0300.0010.2553
2012 NMazda 6

NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side \mpact
12/02/2011

Figure A-84: Pre-Test Top View of MDB Impactor Face
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Figure A-85: Post-Test Top View of MDB Impactor Face

MC5401=——=

PRE-TEST
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

Figure A-86: Pre-Test Left Side View of MDB Impactor Face
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PRE-TEST
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

[ [ ace
Figure A-88: Pre-Test Right Side View of MDB Impactor F

TR2553
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Figure A-89: Post-Test Right Side View of MDB Impactor Face

NEDBY AT ALANCE INTERNATIONAL, INC
ror MAZDA MOTOR CORPORATION

MADE IN U.S.A.

' DATE: 06/11 GIWR: 1996 G ( 4400 18)
FRONT GAWR: ~ 1066 KG { 2350 1B) -
(% REAR GAWR: 934G ( 2059 1B) -
- THIS VEHICLE CONFORNMS T0 ALL (PPLICABLE FEDERAL MOTOR
VEHICLE SAFETY BUMPER, AND THEFT PREVENTION STANDARDS
&= N EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.
VIN. 1YVHZ8BH8C5M00612

TYPE: Passenger Car

v F858-1520477-AB

Figure A-90: Close-Up View of Vehicle’s Certification Label
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POST-TEST
NHTSA No. MC5401
55/28 km/h 90° NCAP
MDB Side Impact
2012 Mazda 6

8.77 mrh
8.66 mrh
8.72 mrh

Il

Fi‘gure 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

Figure A-96: FMVSS No. 301 Static Rollover 180 Degrees

TR2553




Figure A-97: FMVSS No. 301 Static Rollover 270 Degrees

Figure A-98: FMVSS No. 301 Static Rollover 360 Degrees
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m
12021201 1Pact

EPA Fuel Economy Estimates

PARTS CONTENT (__STANDARD EQUIPMENT )
INFORMATION: ENGINE/MECHANICAL FEATURES
= 25 DOHC 16-VALVE VWT 4 ENGINE 3 FRONT & REAR STABILIZER BARS
i = 170 HP: 167 LB FT TORQUE ® 4-WHEEL
5%’} VE"lngEﬁ gg:'sS(?ARL'NE; (PZEV EMISSIONS REFER TO OPT CE2) = ABS wta‘csg v'l ';m‘g'nw OONML
.S JCANA! ONTENT: ® 5-SPEED AUTOMATIC TRANSMISSION * DYNAMIC STABILITY CONTRO!
CITY MPG HIGHWAY MPG WITH MANUAL SHIFT MODE * INDEPENDENT FRONT/REAR SUSPENSION
Est MAJOR SOURCES OF FOREIGN EXTERIOR FEATURES
imated PARTS CONTENT: JAPAN 35% ® 16° STEEL WHEELS WIWHEEL COVERS * DUAL REMOTE POWER MIRRORS
Annual Fuel Cost ® P20S/85R16 TIRES * CHROME EXHAUST FINISHERS
* VARIABLE INTERMITTENT WIPERS
$1 ,aoo NOTE: PARTS CONTENT DOES INTERIOR FEATURES
Expects " oSTRBON, SR OTHER . mcm'.?%‘i?»é‘v‘«% FLTER . m"&w%
X H v . o : ’
e s based on 15,000 miles E;',pm'dl phiginss NR-PARTS COUT » 5040 s = FRONT DUAL MAP LIGHTS
at $3.00 por galion ® TILT & TELESCOPIC STEERING WHEEL * CENTER CONSOLE ARMREST WIDUAL
18 to 26 wPG 251037 wPa FOR THIS VEHICLE: = Al STEREO W/S SPEAKERS STORAGE ”
3 . .
FINAL ASSEMBLY PORIT: & NPOPLAVBACKCAPABLITY # REAR SEAT ARMAEST WICUPHOLDERS
S FLAT ROCK, MI, USA ® SIAIUS SATELLITE RADIO- * POWER AUTOMATIC DOOR LOCKS
This Vehicle aags Wil COUNTRY OF ORIGIN: COMPATIBLE AUDIO SYSTEM » SUIDING SUNVISOR
s aibermiinyid ENGINE: JAPAN " ENTRY ® ILLUMINATED VANITY MIRRORS
25 depending on how you TRANSMISSION: JAPAN ® CARPETED FLOOR MATS & CARGO MAT
drive and maintain SAFETY AND SECURITY FEATURES
u+ your vehidle. # 36-MONTH/36,000 MILE = DUAL FRONT AIR BAGS
3 29 g *BUMPER-TO-BUMPER" WARRANTY * SIDE AIR BAGS & SIDE AIR CURTAINS
= 60 MONTH / 60,000 MILE # LATCH CHILD SAFETY SEAT.
XTRAIN WARRANTY * “TRIPLE-H' BODY CONSTRUCTION
® 24-HOUR ROADSIDE ASSISTANCE * ANTI-THEFT ENGINE MMOBIL
» 5-PASSENGER 3-PT SAFETY BELTS * TIRE PRESSURE MONITORING SYSTEM

GOVERNMENT SAFETY RATINGS

Protect the environment, choose vehicles with higher scores: . CE2  PZEV EMISSIONS-168 HP;166 LB FT TORQUE NO CHARGE
4 Frontal Driver Not Rated Total Vehicie and Options 521,200
Global Warming Score Smog Score Crash Passenger  Not Rated Deiivery, Processing and Handiing Fee $795
- % TowaIMSRP _ $22,035
similar stz and weight.
Side Front seat Not Rated
Crash Rear seat Not Rated
AIR RESOURCES BOARD Rollover * * * * *

Star ratings besed on the risk of rollover In 8 eingle vehicie crash.

SOLD TO: 50153 SHIP TO: 50153

NORTHTOWN MAZDA NORTHTOWN MAZDA 1YVHZ8BHBC5M00612
3600 SHERIDAN DR 3500 SHERIOAN OR L T MIZDIUST.CON
AMHERST, NY 14225 AMHERST.NY 14226

Figure A-100: Monroney Label
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Figure A-101: Driver Head Restraint Use and Adjustment Information from Vehicle
Owner’s Manual
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Figure A-102: Left Rear Passenger Head Restraint Use and Adjustment Information from
Vehicle Owner’s Manual
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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
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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 (Y)

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 (Y)
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 TR2553
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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 TR2553



December 02, 2011

2012 Mazda 6 SINCAP MC5401

12.34 [g] at 0.207 [s]
-19.83 [g] at 0.060 [s]

Max:

V2P1 Head x [g , CFC_1000]

Min:

-0.05

CFC_1000

-20

0.25

0.2

0.15

-0.1

[s]

T _20000_0

28.27 [g] at 0.053 [s]
-2.77 [g] at 0.277 [s]

Max:

V2P1 Head y [g , CFC_1000]

Min:

0.25

0.2

0.15

-0.05

CFC_1000

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

12.39 [g] at 0.036 [s]
-29.21 [g] at 0.058 [s]

Max:

V2P1 Head z [g, CFC_1000]

Min:

f f f

[ [ [

[ [ [

, , ,

| | |

1 1 1
o o o o o
2 = - &

-0.05

CFC_1000

-30

0.25

0.2

0.15

-0.1

[s]

T _20000_0

41.53 [g] at 0.058 [s]
0.00 [g] at -0.061 [s]

Max:

V2P1 Headform Resultant [g, CFC_1000]

Min:

0.25

0.2

0.15

T_20000_0 [s]

CFC_1000

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

25.38 [mm] at 0.043 [s]
-2.40 [mm] at 0.073 [s]

Max:

V2P1 Upper Thorax Rib Dy [mm , CFC_180]

Min:

0.2 0.25

0.15

-0.05

CFC_180

[s]

T _20000_0

25.33 [mm] at 0.043 [s]
-2.00 [mm] at 0.072 [s]

Max:

V2P1 Middle Thorax Rib Dy [mm , CFC_180]

Min:

0.25

0.2

0.15

-0.05

CFC_180

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

28.89 [mm] at 0.043 [s]

Max:

V2P1 Lower Thorax Rib Dy [mm, CFC_180]

-0.00 [mm] at -0.033 [s]

Min:

0.15

-0.05

CFC_180

[s]

T _20000_0

28.89 [mm] at 0.043 [s]

Max:

V2P1 Max Thorax Rib Def [mm , CFC_180]

-0.00 [mm] at -0.033 [s]

Min:

-0.05

CFC_180

0.25

0.2

15

[s]

T_20000_0

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

256.47 [N] at 0.038 [s]

Max:

V2P1 Front Abdomen Fy [N, CFC_600]

-40.13 [N] at 0.015 [s]

Min:

0.2 0.25

0.15

-0.05

CFC_600

-0.1

[s]

T _20000_0

434.99 [N] at 0.037 [s]

Max:

V2P1 Middle Abdomen Fy [N , CFC_600]

-5.60 [N] at 0.083 [s]

Min:

0.25

0.2

0.15

-0.05

CFC_600

-100
-0.1

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

577.32 [N] at 0.035 [s]

Max:

V2P1 Rear Abdomen Fy [N, CFC_600]

-8.18 [N] at 0.211 [s]

Min:

0.2 0.25

0.15

-0.05

CFC_600

-100
-0.1

[s]

T _20000_0

Max: 1254.93 [N] at 0.038 [s]

V2P1 Abdominal Summation

-23.11 [N] at 0.085 [s]

Min:

0.25

0.2

15

-0.1

1500
12504+ — — -
-250

T_20000_0 [s]

No Filter

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

23.64 [N] at 0.013 [s]
Min: -2135.86 [N] at 0.033 [s]

Max:

V2P1 Pubic Fy [N, CFC_600]

500

0.2 0.25

0.15

-0.05

CFC_600

-2500
-0.1

[s]

T _20000_0

9.79 [g] at 0.218 [s]
-23.02 [g] at 0.054 [s]

Max:

V2P4 Head x [g, CFC_1000]

Min:

-25

0.25

0.2

0.15

-0.05

CFC_1000

-0.1

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

58.48 [g] at 0.056 [s]
-7.27 [g] at 0.211 [s]

Max:

V2P4 Head y [g, CFC_1000]

Min:

, , , , ,

[ [ [ [ [

[ [ [ [ [

, , , , ,

1 1 1 1 1

1 1 1 1 1
o o o o o o o =)
© rs) < ™ 39 — 1__

-0.05

CFC_1000

0.25

0.2

0.15

-0.1

[s]

T _20000_0

19.28 [g] at 0.049 [s]
-7.41 [g] at 0.033 [s]

Max:

V2P4 Head z [g , CFC_1000]

Min:

104+ - - -
54— — — —
0

54 - — —

-10

0.25

0.2

0.15

-0.05

CFC_1000

-0.1

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

63.80 [g] at 0.056 [s]
0.00 [g] at -0.070 [s]

Max:

V2P4 Headform Resultant [g, CFC_1000]

Min:

-0.05

CFC_1000

0.25

0.2

0.15

-0.1

T _20000_0 [s]

6.16 [g] at 0.039 [s]
-13.05 [g] at 0.036 [s]

Max:

CFC_180]

V2P4 Lower Spine T12 x [g,

Min:

-15

0.25

0.2

0.15

-0.05
CFC_180

-0.1

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

76.30 [g] at 0.044 [s]
-5.64 [g] at 0.073 [s]

Max:

V2P4 Lower Spine T12y [g, CFC_180]

Min:

0.25

0.2

15

-0.05

CFC_180

80

-20
-0.1

[s]

T _20000_0

8.94 [g] at 0.054 [s]
-17.36 [g] at 0.040 [s]

Max:

V2P4 Lower Spine T12 z [g, CFC_180]

Min:

-20

0.25

0.2

0.15

-0.05
CFC_180

-0.1

T_20000_0 [s]

TR2553
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December 02, 2011

2012 Mazda 6 SINCAP MC5401

76.86 [g] at 0.044 [s]
0.00 [g] at -0.028 [s]

Max:

V2P4 Spinal Resultant

Min:

0.25

0.2

0.15

[s]

T _20000_0

No Filter

Max: 1709.00 [N] at 0.042 [s]

V2P4 lliac Wing Force [N, CFC_600]

-148.29 [N] at 0.058 [s]

Min:

1750

-250

0.25

0.2

0.15

-0.1

T_20000_0 [s]

CFC_600

TR2553
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2012 Mazda 6 SINCAP MC5401 December 02, 2011

V2P4 Acetabulum Force [N, CFC_600] Max: 2657.90 [N] at 0.042 [s]

Min: -93.95 [N] at 0.069 [s]
[ [

3000

I

T \
2500+— — — — - — - -

1 \

2000 - |
1500
1000

500

CFC_600 T_20000_0 [s]

V2P4 Pelvis Summation Max: 4358.46 [N] at 0.042 [s]

Min: -180.07 [N] at 0.061 [s]
5000

40004+ — — — — — — — = — -

3000+ — — —

20004+ — — -

10004+ — — — = — — — — —

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
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QA AT

www_cals pan.com

Calspan - Transportation Research Group

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

X Axis Acceleration

X hxis Aocel. Filter: CPC-1000 P Max = 42 at: 2.90 Min = -15.0 at: 90.20
———— Rozel Corridor
300
B 200
5 10.0
g 0.0 —
T 100
o
<L 200
0.00 115 230 345 460 575 6.90 §.05 920 10.35
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Test ID: Test Time: 1:11:19 PM Test Date: 111172011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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VERIFICATION REPORT
Test Name: Neck Flexion Revision: 121142006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 11112011
Test Number: 1 Test Time: 6:15:33 PM
Component Part Number Component Serial Number
455.2002 07066
Test Parameters Test Specifications Test Results
Temperature 206 - 222 214 degC P
Humidity 10 - 70 29 %RH P
Yelocity 3.30 -- 3.50 342 mfs P
Maximum Neck Flexion Angle 43.0 -- 590 53.6 degrees P
Time At Maximum Neck Flexion 54.0 - 66.0 60.7 ms P
Decayto Zero Degrees 53.0 -- g8.0 60.6 ms P
Velocity Corridor - P
All test parameters are within specifications
Technician: Don Schenk
Supervisor: D. travale
Test ID: Test Time: 6:15:33 PM Test Date: 1141172011
Copyright 2006 Denton ATD, Inc.  LabPaqg Il Version: 1.85.0 1 of 2
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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 1/11.2011
Endevco 7231CT C16510 103722011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/2572011
Test ID: Test Time: 6:15:33 PM Test Date:  11/11/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 2 of 2

C-5 TR2553
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Calspan - Transportation Research Group

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

Test Name: Neck Flexion Resision: 12114/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 11112011
Test Number: 1 Test Time: 6:15:33 PM
Pendulum Yelocity
Velocity Filter: Ho Filter Max = 0.01 at: -0.6 Hin = -4.66 at: 213 .4
——— Upper Corridor
—— Lower Corridor
0.00 — I
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€100 X_%
3200 R —
o
® 300 b‘{_“
Fom——
-25 0.0 25 5.0 75 100 125 15.0 175 200
Time (ms)
Neck Flexion Angle
Heck Flexion Filter: Ho Filter Hax = 52.6 at: &.7 Hin = -20.6 at: 162.6
—— Argle Corridor
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2
B 500 ————
& P ]
2 oo [
S R PR, e
® 500
°
o
00 250 500 750 100.0 1250 150.0 175.0 200.0 2250
Time (ms)
Test ID: Test Time: 6:15:33 PM Test Date: 111172011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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Calspan - Transportation Research Group

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

Potentiometer &
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Test ID: Test Time: 6:15:33 PM Test Date: 111172011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 2 of 2
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VERIFICATION REPORT

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

Test Name: Shoulder Impact 1211472006

Sub Test Name: HHTSA

ATD Type: ES-2re

ATD Serial Number: FO34

Test ID: Test Date: 11/10/2011

Test Number: 3 Test Time: 10:19:16 AM
Test Parameters Test Specifications Test Results

Temperature 206 - 222 213 degC P

Humidity 100 - 700 36.0 %RH P

“elocity 420 - 4.40 426 mis P

Pendulum Acceleration 1080 - 750 1011 g P

All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time:  10:19:16 AM Test Date:  11/10/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2

TR2553
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Calspan - Transportation Research Group

ES-2re External Measurements

NHTSA S/N F034

FRONT VIR

SIDE VTEW

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

Dim. No. Description specfication’ | Resuit Pass/Fail
{mm) {mm)
1 Sitting Height 900-918 314 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
9 Ahdomen Width 273-287 283 Pass
10 Pelvis Lap Width 359-373 370 Pass
11 Head Depth 196-206 201 Pass
12 Thorax Depth 262-272 268 Pass
13 Ahdomen Depth 134-204 133 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-9

Date: 11/9/2011

TR2553
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
VERIFICATION REPORT
Test Name: Head Drop Resvision: 12114/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 11112011
Test Number: 4 Test Time: 1:11:19 PM

Component Part Number

Component Serial Number

455.1007 1916409

Test Parameters Test Specifications Test Results
Temperature 206 - 222 218 degC P
Humidity 10 -- 70 29 %RH P
Resultant Acceleration 125 -- 155 129 g P
Oscillation 00 - 150 27 % P
Fore-Aft Acceleration -1500 -- 1500 425 g P

All test parameters are within specifications

Technician: S.Zito
Supervisar: D. Travale
Test ID: Test Time: 1:11:19 PM

Copyright 2006 Denton ATD, Inc.

LabPaqg Il Yersion: 1.85.0

C-10

Test Date:

11112011

of 2

TR2553
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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
Endevco 7264-2000 P58737 9/292011
Endevco 7264-2000 P52022 9/292011
Endevco 7264-2000 P52040 9/29.2011
Test ID: Test Time: 1:11:19 PM Test Date:  11/11/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 2 of 2

C-11 TR2553
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www.calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Test Name: Head Drop Resision: 12114/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 11112011
Test Number: 4 Test Time: 1:11:19 PM
Resultart Acceleration
Resultant Max = 129.4at: 2.00 Hin = 0.0 at: -1.20
Result Corridor
180.0
160.0
140.0

1200 -
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R
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0.00 115 230 345 460 575 6.90 8.05 9.20 1035
Time (msec)
Test ID: Test Time: 1:11:19 PM Test Date: 111172011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 1 of 2
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www_cals pan.com

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 11872011
Test ID: Test Time:  10:19:16 AM Test Date:  1110/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

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

VERIFICATION REPORT

REFERENCE EQUIPMENT

C-13

TR2553
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Calspan - Transportation Research Group

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

Test Name: Shoulder Impact Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 11/10/2011
Test Number: 3 Test Time: 10:19:16 AM
Pendulum g's
Decel g's Filter: CFC-130 Hax = 0.4 at: 53.00 Hin = -10.1at: 11.20
Decel. Corridor
3.04
i
0.0 =
] 3 i
157 /
30 \ /
2 ]
8 4o \ A
o 457
5 .
E \ '
o 6.0
A/
55 —
1053
" oo0 1000 2000 3000 4000 5000 6000 7000 8000  90.00
Time - Shifted (ms)
Test ID: Test Time: 10:19:16 AM Test Date: 111072011
Copyright 2003 Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 1
C-14 TR2553
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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: Full Rib Module Impact
Sub Test Name: 4.0 Meters/Second
ATD Type: ES-2re

ATD Serial Number: F034

Test ID: UPPER RIB 4 ms

Test Number: 1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

11/10/2011

11:24:46 AM

Component Part Number
4553100 07203

Component Serial Number

Test Parameters

Test Specifications

Test Results

Temperature 206 - 222 216 degC P
Humidity 100 - 700 35.7 %RH P
Yelocity 3.90 - 4.10 391 mfs P
Rib Displacement -51.00 - -46.00 -49.27 mm P
Drop Height 8070 - 8230 815.0 mm P
All test parameters are within specifications

Technician: $Zito

Supervisor: D.Travale

Test ID: UPPER RIB 4 mis Test Time:  11:24:46 AM

Copytight 2006 Denton ATD, Inc.

LebPagll Version: 1850

C-15

Test Date:  1110/2011

TR2553



A/Z/_/;_/C/_:jﬂ 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 8/312011
DentonATD Velocity Trap 1 1112011
Endevco 7264-2000 P32222 1014/2011
Test ID: UPPER RIB 4 mis Test Time:  11:24:46 AM Test Date:  1110/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

C-16 TR2553
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Calspan - Transportation Research Group
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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: F034
Test ID: UPPER RIB 4 mis Test Date: 11/10/2011
Test Number: 1 Test Time: 11:24:46 AM
Rib Displacement
| Displacement Filter: CFC-130 Hax = ¢.71 at: 61.3 Hin = -49.27 at: 27.8
—— Rib Corrider
£.004
D-Dcf \ //"\\
500 \‘“- /
42003 \ /
£ -18.00] \ ,/
E ] \ /‘
£ -24.00] i
E :
§ \ /
2 -30.00
o ] \ /
-36.00 \ 7
-42.00] /]
A \\ /
-48.003 N L
"""" 0o 100 200 300 400 s00 600 700 800 900
Time (msec)
Test ID: UPPER RIB 4 mis Test Time: 11:24:46 AM Test Date: 111072011
Copyright 200G Denton ATD, Inc.  LebPagll Version: 1.85.0 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-Zre
F034

Upper Rib 3 m/s
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

11/10/2011
11:32:43 AM

Component Part Number

Component Serial Number

4553100 07203
Test Parameters Test Specifications Test Results
Temperature 206 - 222 216 degC P
Humidity 100 - 700 359 %RH P
Yelocity 2.90 - 3.10 294 mfs P
Rib Displacement -4000 - -36.00 -38.45 mm P
Drop Height 454 - 464 459 mm P
All test parameters are within specifications
Technician: $Zito
Supervisor: D.Travale
Test ID: Upper Rib 3 m/s Test Time:  11:32:43 AM Test Date:  11/10/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2

C-18

TR2553



A/Z/_/;_/C/_:jﬂ 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 8/312011
DentonATD Velocity Trap 1 1112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Upper Rib 3 m/s Test Time:  11:32:43 AM Test Date:  1110/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

C-19 TR2553
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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: F034
Test ID: Upper Rib 3 m/s Test Date: 11102011
Test Number: 1 Test Time: 11:32:43 AM
Rib Displacement
| Displacement Filter: CFC-130 Hax = 4.23 at: 64.4 Hin = -35.45 at: 296
——— Rib Corrider
£.004
o /m“‘\
500 i ]
42003 \\ /
€ N /
£ -18.00] .
- Ry 7
£ -24.00
E ]
;- /
2 -30.00 4
a ]
-36.00 \ /
: o]
-42.00]
48,00
"""" 00 100 200 300 400 500 600 700 800 900
Time (msec)
Test ID: Upper Rib 3 m/s Test Time: 11:32:43 AM Test Date: 1141072011

Copyright 2003 Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 1
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
VERIFICATION REPORT
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 m/s Test Date: 11/10/2011
Test Number: 1 Test Time: 11:55:09 AM

Component Part Number
455.3100 07205

Component Serial Number

Test Parameters

Test Specifications

Test Results

Temperature 206 - 222 216 degC P
Humidity 10.0 - 700 35.7 %RH P
Yelocity 3.90 4.10 397 mfs P
Rib Displacement -51.00  --  -46.00 -4835 mm P
Drop Height 8070 -- 8230 815.0 mm P
All test parameters are within specifications

Technician: SZito

Supervisor: D.Travale

Test ID: Middle Rib 4 m/s Test Time: 11:55:09 AM

Copyright 2006 Denton ATD, Inc.

LabPaqg Il Yersion: 1.85.0

C-21

Test Date:  11/10/2011

TR2553
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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
Honeywell MLT-38000 DS-184 8/312011
DentonATD Velocity Trap 1 1112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Middle Rib 4 m/s Test Time: 11:55:09 AM Test Date:  11/10/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 2 of 2

C-22 TR2553
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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: F034
Test ID: Middle Rib 4 m/s Test Date: 11/10/2011
Test Number: 1 Test Time: 11:55:09 AM
Rib Displacement
| Displacemerd Filter: CPC-120 Maxx = 2.92 at: €02 Hin = -42.25 at: 27.4
Rib Corridor
6.00
0.00 /\\

6.00 \

-12.00 \

-18.00 \

-24.00 N

-30.00 \

Displacement (mm)

-36.00 \

-42.00 \

Vi

N i

-48.00 B P
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Middle Rib 4 m/s Test Time: 11:55:09 AM Test Date: 111072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
C-23
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
VERIFICATION REPORT
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 m/s Test Date: 11/10/2011
Test Number: 1 Test Time: 12:05:25 PM

Component Part Number

Component Serial Number

455-3100 07205

Test Parameters Test Specifications Test Results
Temperature 206 - 222 21.7 degC P
Humidity 10.0 - 700 356 %RH P
Yelocity 2.80 -- 3.10 295 mfs P
Rib Displacement -4000  --  -36.00 3736 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 m/s Test Time: 12:05:25 PM

Copyright 2006 Denton ATD, Inc.

LabPaqg Il Yersion: 1.85.0

C-24

Test Date:

11102011

of 2
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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
Honeywell MLT-38000 DS-184 8/312011
DentonATD Velocity Trap 1 1112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Middle Rib 3 m/s Test Time: 12:05:25 PM Test Date:  11/10/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 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: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Middle Rib 3 m/s Test Date: 11/10/2011
Test Number: 1 Test Time: 12:05:25 PM
Rib Displacement
| Displacemerd Filter: CPC-120 Max =2 .95 at: 6.9 Hin = -27.26 at: 29.2
Rib Corridor
6.00
00 /\\ \
-6.00 \ /
-12.00 \\ //
£ -18.00 N )
= \ /
g -24.00
o
3 \ /
© -30.00
8 \\ /’
-36.00
-42.00
-43.00
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Middle Rib 3 m/s Test Time: 12:05:25 PM Test Date: 111072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
C-26
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
VERIFICATION REPORT
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 m/s Test Date: 1110/2011
Test Number: 1 Test Time: 12:23:46 PM

Component Part Number
455.3100 07209

Component Serial Number

Test Parameters

Test Specifications

Test Results

Temperature 206 - 222 216 degC P
Humidity 10.0 - 700 36.1 %RH P
Yelocity 3.90 4.10 396 mfs P
Rib Displacement -51.00  --  -46.00 4873 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 m/s Test Time: 12:23:46 PM

Copyright 2006 Denton ATD, Inc.

LabPaqg Il Yersion: 1.85.0

C-27

Test Date:  11/10/2011
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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
Honeywell MLT-38000 DS-182 8/312011
DentonATD Velocity Trap 1 1112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Lower Rib 4 m/s Test Time: 12:23:46 PM Test Date:  11/10/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 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: F034
Test ID: Lower Rib 4 m/s Test Date: 11/10/2011
Test Number: 1 Test Time: 12:23:46 PM
Rib Displacement
| Displacemerd Filter: CPC-120 Max = ¢.62 at: 6.0 Hin = -42.72 at: 27.9
Rib Corridor
6.00
0.00 /\ \_/
-6.00 \ /
-12.00 \ /
£ -18.00 \ ,/
=
g -24.00 /
o
: \ X
2 -30.00
8 \ /
-36.00
\ Pl i
-42.00 =
N Y
-48.00 A o
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Lower Rib 4 m/s Test Time: 12:23:46 PM Test Date: 111072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
VERIFICATION REPORT
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 m/s Test Date: 1110/2011
Test Number: 1 Test Time: 12:31:20 PM

Component Part Number

Component Serial Number

455-3100 07209

Test Parameters Test Specifications Test Results
Temperature 206 - 222 216 degC P
Humidity 10.0 - 700 36.7 %RH P
Yelocity 2.80 -- 3.10 297 mfs P
Rib Displacement -4000  --  -36.00 3768 mm P
Drop Height 454 - 464 459 mm P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale

Test ID: Lower Rib 3 m/s Test Time: 12:31:20 PM

Copyright 2006 Denton ATD, Inc.

LabPaqg Il Yersion: 1.85.0

C-30

Test Date:

11102011

of 2

TR2553



AC ‘,:_/;Jr/fj// Calspan - Transportation Research Group

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

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-182 8/312011
DentonATD Velocity Trap 1 1112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Lower Rib 3 m/s Test Time: 12:31:20 PM Test Date:  11/10/2011
Copyright 2006 Denton ATD, Inc.  LabPagll Version: 1.85.0 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: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Lower Rib 3 m/s Test Date: 11/10/2011
Test Number: 1 Test Time: 12:31:20 PM
Rib Displacement
| Displacemerd Filter: CPC-120 Max = ¢.19 at: @ .2 Hin = -27.62 at: 29.6
Rib Corridor
6.00
0:00 /\\\
-6.00 \ / ]
-12.00 \\ /
£ -18.00 N
= &
g -24.00
o
3 \ /
© -30.00
A \\ //
-36.00
-42.00
-43.00
00 100 200 300 400 500 60.0 700 80.0 90.0
Time (msec)
Test ID: Lower Rib 3 m/s Test Time: 12:31:20 PM Test Date: 111072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1850 1 of 1
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Calspan - Transportation Research Group

VERIFICATION REPORT

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

Test Name: Thorax Impact Revision: 81152008

Sub Test Name: Spec Type: HHTSA

ATD Type: ES-2re

ATD Serial Number: FO34

Test ID: Test Date: 11/10/2011
Test Number: 1 Test Time: 5:02:43 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 21.2 degC P
Humidity 100 - 700 37.0 %RH P
Yelocity 540 - 5.60 549 mis P
Upper Rib Displacement 340 - 410 384 mm P
Middle Rib Displacement 370 - 450 420 mm P
Lower Rib Displacement 370 - 440 413 mm P
Impactor Force 5100 - 6200 5749 N P

All test parameters are within specifications

Technician: SZito
Supervisor: D.Travale
TestID: TestTime:  5:02:43 PM

Copytight 2006 Denton ATD, Inc.

LebPagll Version: 1850

C-33
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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 AH5M8 11872011
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: 5:02:43 PM Test Date:  1110/2011
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)532-7500

Test Name:

Thorax |mpac{ Revision: 8/1M5/2008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 11102011
Test Number: 1 Test Time: 5:02:43 PM
Pendulum g's
Decelg's  Fitter: CFC-180 Max = 0.2 at: -49.10 Min = -36.3 at: 3.60
0.03 ——
E o —
@ -20.03 \\//4\\ e
“ E
S .40.03
b= 3
-
I 00
800
000 a 1000200030004000'50006000?000'8000'9000
Time - Shifted (ms)
Impactor Force
Force Filter: No Filter Hax = §319.7 at: 3.60 Hin = -35.2 at: -49.10
Impactor Force Corrider
5,000.03 7
5 3 f
z 6,000.0 1 \
T 400009 R -\\—\\
L RRe
€ 20000 [~
a T
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: 5:02:43 PM Test Date: 111072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 18550 1 of 2
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Upper Rib Displacement
|—Uppe: Rib Displacement Filter: CFC-130 Hax = 35.3% at: 17.70 Hin = -4.0¢4 at: ¢1.90
50.00

€
5 40.00 ———
= 3000 Z N
£ 2000 / R
£ 20
] / \
& 1000 _/ \
[=3
2 o000 S—— ~———

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-130 Hax = 42.02 at: 15.40 Hin = -3.34 at: 45.40

50.00
€ 4000 _
E
< 3000 // N
g 2000 ™
3 / e
& 1000 <
t o]l — 7 I

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Time - Shifted (ms)
Lovver Rib Displacement
— Upper Rib Displacement Filter: CFC-180  Hax = 41.34 at: 19.00 Hin = -2.73 at: 50.20

50.00
E 40.00: —
< 30.00 \
£ 20.00
3 £ ™~
& 1000
§ 0.00 —/ \ [

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: 5:02:43 PM Test Date: 111072011
Copyright 2003 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:

Abdominal Impact

ES-Zre
F034

2

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

11/10/2011

10:43:05 AM

Component Part Number
4554001

Component Serial Number
07591

Test Parameters Test Specifications Test Results
Temperature 206 - 222 214 degC P
Humidity 10 - 70 36 %RH P
Yelocity 3.90 - 4.10 406 mfs P
Peak Abdominal Force -2.70 - -2.20 252 kN P
Time At Peak Abdominal Force 100 - 123 10.1 ms P
Maximum Pendulum Force -4.80 - -4.00 4.67 kN P
Time at Peak Pendumlum Force 106 - 130 11.0 ms P

Technician: A. Rudniski
Supervisor: D. Travale
SSHIES Test Time:  10:43:05 AM

Copytight 2006 Denton ATD, Inc.

C-37

All test parameters are within specifications

LebPagll Version: 1850

Test Date:  1110/2011

TR2553
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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 AH5M8 11872011
Denton 2631 LC-1512 3/252011
Denton 2631 LC-1526 3/252011
Denton 2631 LC-1516 3/252011
Test ID: Test Time:  10:43:05 AM Test Date:  1110/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

C-38 TR2553
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Calspan - Transportation Research Group

www_cals pan.com

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

Test

Name:

Abdominal Impact Revision: 12114/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 11/10/2011
Test Number: 2 Test Time: 10:43:05 AM
Combined Abdominal Force
——— Combined Force Filter: No Filter Hax = 0.03 at: 95.3 Hin = -2.52 at: 10.1
——— Abd Corrider
. 1.00+
z E
= 0.003
o E L ——
£ 1.003 5 o]
= 00 X
B -2.00
= E =
£ -3.003
o E
(&) 3
00 100 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Pendulum F orce
——— Pend. Force Filter: No Filter Hax = 0.1 at: -0.6 Hin= 4.7at: 11.0
—— Pend Corridor
203
2 003
5 =
@ -2.07
5o \\\ //
w <44 =1
-6.03
0.0 100 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Test ID: Test Time: 10:43:05 AM Test Date: 111072011
Copyright 2003 Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 2
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Front Abdominal Force
Front Force  Fitter: CFC-B00 P Max = 0.02 at: 95.3 Min=-061 at: 11.5 .

0.50+
< 000
X 3 \ ]
8 -0.503 ——
100
= ]
<] E
- -1.509
0.0 10.0 200 300 400 500 600 700 80.0 a0.0
Time - Shifted (ms)
Middle Abdominal Force
| Middle Force  Fiter: CFC-600 P Max =001 at: §5.9 Min=-1.06 at: 10.7 .
050
Z 0003
A \
% 050
E 2 \ /
5 -1.00
= 3
= -1 .SD:
00 100 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Rear Abdominal Force
[ Rear Force  Fiter: CFC-600 P Max=001at 781  Min=-092at92 [
0.504
2 0.003 \ —
s =
P -0.504 \J/_J/,—:—'
£ 1,003
= E
o -1.50
00 100 200 300 400 500 60.0 700 80.0 90.0
Time - Shifted (ms)
Test ID: Test Time: 10:43:05 AM Test Date: 1141072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 18550 2 of 2
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Calspan - Transportation Research Group

4455 Genesee

VERIFICATION REPORT

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

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Lumbar Spine

ES-2re
034

034
1

Revision:

Spec Type:

Test Date:
Test Time:

12114/2006
HHTSA

11.30/2011
9:26:33 AM

Component Part Number

Component Serial Number

1755501 15050329A
Test Parameters Test Specifications Test Results
Temperature 206 - 222 211 degC P
Humidity 10 - 70 37 %RH P
Yelocity 5.95 - 6.15 6.14 m/s P
Maximum Headform Flexion Angle 450 - 550 456 degrees P
Time at Maximum Headform Flexion Angle 390 - 530 449 ms P
Decayto Zero Degrees 370 - 570 383 ms P
Velocity Corridor - P
All test parameters are within specifications
Technician: $Zito
Supervisor: D Travale
Test ID: 034 Test Time: 9:26:33 AM Test Date:  11/30/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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A/Z/_/;_/C/_:jﬂ 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 1/112011
Endevco 7231CT C16510 1032011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/2572011
DentonATD 7000428 093 4/252011
Test ID: 034 Test Time: 9:26:33 AM Test Date:  11/30/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

C-42 TR2553
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Calspan - Transportation Research Group

www_cals pan.com

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

Test Name: Lumbar Spine Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: 034
Test ID: 034 Test Date: 11.30/2011
Test Number: 1 Test Time: 9:26:33 AM
Pendulum Yelocity
Velocity Filter: No Filter Hax = 0.01 at: -0.7 Hin = -5.16 at: 132.2
—— Upper Corrider
Lower Corrider
o “s%\\\\\
£ -2003 -t
= -4003 HH_:::::\R
% -6.003 == =
> 3
-8.003
R M ™ R P e e i
Time (ms)
Spine Flexion Angle
——— Spine Flexdon Filter: No Filter Hax = 45.6 at: 44.9 Hin = -23.5 at: 105.2
——— Ingle Corrider
% 400 =1
e X
- 20.07
— ] /‘ﬁ\
5 UU: / \\ / \ e, i
% B \ / H"‘-——r"/-'
® _20.03
L B B B A N AL BRI A IR RS AL SRR
Time - Shifted (ms)
Test ID: 034 Test Time: 9:26:33 AM Test Date: 113072011
Copyright 2006 Denton ATD, Inc.  LebPagll Version: 1.85.0 1 of 2
C-43 TR2553
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Calspan - Transportation Research Group

www_cals pan.com

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

Potertiometer A

Pot &  Fitter: CFC-180

Max =323 at: 442

Mn=-152at 107.4 |

C-44

o r
o 30.0 RS
o 3
3 20.03 / \
T T
< 1003 / \ -
o 3
£ 5o o \\ // - -
= ]
T 100 Sl
= 3
a
-726 -36.3 00 36.3 726 108.9 1452 181.4 2177 2540
Time - Shifted (ms)
Patentiometer B
PotB  Fitter: CFC-180  Max =289 at: 449 Min =-16.4 at: 108.3 '
w 300
o ]
5 20.03 //\
- / \
@ 1003 -
% 0.03 // /] ™~ =
E 3 \ / RS P
T -10.03
5 1013E N7
o E
726 -36.3 0.0 363 726 108.9 1452 181.4 2177 2540
Time - Shifted (ms)
Patentiometer C
PotC  Fiter: CFC180  Max=137at 515 Min =-8.3 at: 109.3 I
o 4
o E
510,03 LN
o ]
b= ] / \
3 00 //J \ yd [P s
B \ /
E - A \_/
a LI L I B B B B B R B B B B B B B L B B B L B B B L N B B
-726 -H3 0.0 363 726 108.9 1452 181.4 2177 254.0
Time - Shifted (ms)
Test ID: 034 Test Time: 9:26:33 AM Test Date: 113072011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 18550 2 of 2
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VERIFICATION REPORT
Test Name: Pelvis Impact Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number:
Test ID: F034 Test Date: 1182011
Test Number: 1 Test Time: 3:54:14 PM

Component Part Number

Component Serial Number

4554003
Test Parameters Test Specifications Test Results

Temperature 206 - 222 222 degC P
Humidity 10 - 70 34 %RH P
Yelocity 4.20 - 4.40 434 mfs P
Peak Pendulum Force 540 - -470 515 kN P
Time at Peak Pendulum Force 1180 - 1610 1380 ms P
Peak Pubic Symphysis Force 189 - -1.23 1.36 kN P
Time at Peak Pubic Symphysis Force 1220 - 17.00 1460 ms P

All test parameters are within specifications

Technician: R Weil
Supervisor: D Travale
Test ID: F034 Test Time: 3:54:14 PM

Copytight 2006 Denton ATD, Inc.

LebPagll Version: 1850

C-45

Test Date:

11872011

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 AH5M8 11872011
Denton 3096 LC465Fy 8/31.2011
Test ID: F034 Test Time: 3:54:14 PM Test Date: 1192011
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: Pelvis Impact Revision: 1211472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number:
Test ID: F034 Test Date: 1182011
Test Number: 1 Test Time: 3:54:14 PM
Pendulum Acceler ometer
Deceleration  Fitter: CFC-180 Max =1 at: -59.90 Min = -220 at: 13.80
505
& 0
@ 3 \ st
£ -503
5 1003 N G
B X /
5 1503 b,
§ ZUDE \\ /
O] ~—
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: -59.90 Hin = -5.1 at: 13.50
——— Impact Corrider
1.0
0.03
2 -1.03
= .20 AN =
P AN 7
o -3.0
£ 409 M /]
503 S
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: F034 Test Time: 3:54:14 PM Test Date: 1182011
Copyright 2003 Denton ATD, Inc.  LsbPagll Version: 1.85.0 1 of 2
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www._calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Pubic Symphysis Force
——— Pubic Symphysis Filter: CFC-600 P Hax = 0.1¢ at: 36.50 Hin = -1.36 at: 14.60
—— Pubic Corridor
0213
0.003 /\-\\
] \ / TERLL e
-0.213 A
: \ /\/

-0.41
s ] % ¥
= -0613
o \ /
2 0827 al
g \
& 103 .\t /f

-1.23

144

-1.64

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: F034 Test Time: 3:54:14 PM Test Date: 1182011

Copyright 200G Denton ATD, Inc.  LebPagll 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

Siibol bisseAEn Specification Results s
mm mrn
A Sitting Height 772.0 -788.0 782 Yes
B Shoulder Pivot Height 437.0 - 453.0 440 Yes
\Bf H-Point Height 79.0 -85.0 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 -1858.0 151 Yes
J Head Circumference 541.0 - 551.0 545 Yes
K Buttock to Knee Length 514.0 - 540.0 525 Yes
L Popliteal Height 343.0 - 369.0 352 Yes
%) Knee Pivot to Floor Height 393.0 - 408.0 397 Yes
N Buttock Popliteal Length 416.0 - 442.0 433 Yes
(0] Chest Depth without Jacket 135.0 - 211.0 204 Yes
P Foot Length (right) 216.0 - 232.0 220 Yes
P Foot Length (1eft) 216.0 - 232.0 220 Yes
Q Hip Breadth 313.0 -323.0 315 Yes
R Arm Length 249.0 - 259.0 253 Yes
S Knee Joint to Seat back 478.0 - 493.0 483 Yes
3 Shoulder Width (only one arm installed) 341.0 - 357.0 349 Yes
W Foot Width (right) 78.0 - 94.0 85 Yes
W Foot Width {left) 78.0 - 94.0 85 Yes
Y Chest Circumference with Jacket 851.0 - 881.0 866 Yes
Z Waist Circumference 761.0 - 791.0 777 Yes
Technician: AR Date: 11/17/2011

C-50
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SID-1IsD External Dimension Reference Diagram
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VERIFICATION REPORT

Calspan - Transportation Research Group

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

Test Name: Head Drop Revision: 121472006
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1172011
Test Number: 2 Test Time: 1:57:09 PM
Component Part Number Component Serial Number
Head Skin - 180-1002 1355

Test Parameters Test Specifications Test Results
Temperature 206 - 222 222 degC P
Humidity 10 s 70 33 %RH P
Resultant Acceleration 150 - 1370 1325 g P
Oscillation 00 - 150 68 % P
Fore-Aft Acceleration -150 - 150 86 g P

All test parameters are within specifications
Technician: SZito
Supervisor: D. Travale
Test ID: Test Time:  1:57:09 PM Test Date: 1172011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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 P45019 10312011
Endevco 7264-2000 P51699 10/31/2011
Test ID: Test Time:  1:57:09 PM Test Date:  11/7.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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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

Revision:
Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1172011
1:57:09 PM

Resultant Acceleration

——— Rasultant
——— Result Corrider

Hax = 132.5 at: 2.60

Hin = 0.0 at:

-12.10

180.0

160.0

1400

1200

100.0:

50.0

Acceleration (g)

60.0

40.0

200

2
o

T

s g g Do oo g g Do T g

LI e e e

opoo 1.08

TTTTTTTTT

210

TTTTTTTTT

TTTTTTTTT

315

420 5.25
Time (msec)

TTTTTTTTT

6.30 7.35

TTTTTTTTT

TTTTT T

5.40 9.45

Test ID:

Test Time:
Copyright 2003 Denton ATD, Inc.

1:57:09 PM
LebP agll Version: 1.85.0

C-54

Test Date:

1

1172011
of 2

TR2553



7 S s »

Gl /,'/':L/J Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
X Axis Acceleration
— X fuds Recel. Filter: CFC-1000 P Hax = §.6 at: 2.70 Hin = -1.6 at: 6.80
Lateral Corridor
20.0+
5 1007 e
c .
S ]
T 007 e ]
o ]
2 3
§ -10.03
0.00 1.05 210 315 4.20 525 6.30 7.35 §.40 9.45
Time (msec)
Y Axis Acceleration
Y Axis &Accel.  Fiter: CFC-1000P Max = 106.2 at: 2,60 Min=-1.4 at: 47.30 .
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Z Axis Acceleration
—— Z Axis Acceleration  Fitter: CFC-1000P  Max =4.7 at: 101.70 Min = -79.2 at: 2.70 .
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~ 003 r—
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Test ID: Test Time: 1:57:09 PM Test Date: 1172011
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VERIFICATION REPORT

Test Name: Neck Pendulum Revision: 8i24i2009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1172011
Test Number: 3 Test Time: 2:33:57 PM
Component Part Number Component Serial Number
Neck - 180-2000 787
Test Parameters Test Specifications Test Results
Temperature 206 - 222 222 degC P
Humidity 10 - 70 34 %RH P
Velocity 551 - 563 561 mis P
Pendulum Impulse at 10 ms 2.20 - 2.80 243 mis P
Pendulum Impulse at 15 ms 3.30 - 4.10 357 mfs P
Pendulum Impulse at 20 ms 4.40 - 5.40 480 mfs P
Pendulum Impulse at 25 ms 5.40 - 6.10 567 mis P
Pendulum Impulse between 25 and 100 ms 5.50 - 6.20 575 mis P
Mayx D Plane Rotation 710 - 810 75.2 degrees P
Time at Max Rotation 500 - 700 62.1 ms P
Moment about OC 440 - 360 418 Nm P
Moment Decay to Zero 1020 - 1260 1139 ms P
All test parameters are within specifications
Technician: 8. Zito
Supervisor: D. Travale
Test ID: Test Time:  2:33:57 PM Test Date: 1172011

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0
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VERIFICATION REPORT

REFERENCE EQUIPMENT

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

Endevco 7231CT C16510 10322011

Denton 1716A LC-1591 Fy 6/202011

Denton 1716A LC-1591 Mx 6/202011

DentonATD 78051342 184 5/8/2011

DentonATD 78051342 174 5/8/2011

DentonATD 78051342 185 5/8/2011

Test ID: Test Time:  2:33:57 PM Test Date:  11/7.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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Test Name: Neck Pendulum Revision: 8/24/2009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 1172011
Test Number: 3 Test Time: 2:33:57 PM

D Plane Rotation

D Plane Rotation Filter: No Filter Hax = 75.2 at: 62.10 Hin = -32.0 at: 180 .30
Rotation Corrider

100.0+

@ E __,_;ﬁE_L_

2 5003 ™

=y ]

S ]

B . E

£ SU.D:

o« 3

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

——— Homent vs Rotation Filter: No Filter Hax = 14.29 at: 166.10 Hin = -41.31 at: 55.60
——— Homent Corrider
Decay Corrider

E
£ 40.00]
3 20003
2 0003 2T | i
L oo R“‘\ ]
B Y
g -40.00. -
= T IJEIJ 1500 T 3000 '45008006750'0"900010500'1200013500
Time (msec)
Test ID: Test Time: 2:33:57 PM Test Date: 1172011
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Pendulum Impulse
Impulse Filter: No Filter Hax = 7.043 at: 230.00 Hin = -0.023 at: -0.70
——— 10 me Corridor
15 me Corridor
20 me Corrider
25 me Corrider
—— Upper 25-100 Corrider
—— Lower 25-100 Corridoer
5.000+
7.0003
£.0003
5.0003 AP
@ 40003 L
E 3 4
% 3.000 Va
3 5 4
£ 2.0004 /
1.0003
0.000
10003
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: 2:33:57 PM Test Date: 1172011
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VERIFICATION REPORT

Test Name: Shoulder Impact Revision: 872412009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1172011
Test Number: 1 Test Time: 4:41:53 PM
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 2180 degC P
Humidity 100 - 700 37.7 %RH P
Velocity 420 - 4.40 424 mis P
Probe Acceleration 130 - 180 164 g P
Shoulder Deflection 280 - 370 28.3 mm P
T1 Acceleration 170 - 220 211 g P
All test parameters are within specifications
Technician: A. Rudniski
Supervisar: D. Travale
Test ID: Test Time:  4:41:53 PM Test Date: 1172011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P71267 1122011
Servo 180-3885 DS-1063 10312011
Endevco 7264-2000 P58806 1132011
Test ID: Test Time:  4:41:53 PM Test Date:  11/7.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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Test Name: Shoulder Impact Revision: 872412009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 1172011
Test Number: 1 Test Time: 4:41:53 PM
Shoulder Displcement
——— Displacement Filter: CFC-600 P Hax = 25.26 at: 16.40 Hin = 0.00 at: 1.10
Deflect Corridor
41 60+
36.40]
ki 203
26.00] 27 N
= ] - \
£ 20803 /
b= ]
£ 1550 / \
g ] / N
= E \
21040
<R %
5.20] =
0.003
-5.20
i 5l 7 4 s . 7 .10 A 1 5105 R 8
Time (msec)
Test ID: Test Time:  4:41:53 PM Test Date: 1172011
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Probe Accelerometer

Probe Accel. Filter: CFC-130 Hax = 16.41 at: 12.20 Hin = -0.24 at: -0.90
Acceleration Corrider

20,00
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15.00

_ 1250

]

= 10.00

® 750

{[x]

¥i
ot %

IR TR TIRERTI IR TARTRT]
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ITRTINTE
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Time (msec)

T1 Accelerometer

——— T1 Accel. Filter: CFC-130 Hax = 21.1 at: 6.30 Hin = -7.8 at: 38.50
——— T1 Corridex

222
185 i

148 / \
14

7 / AN
37 ‘{ \\
0.0 )‘ \

=37 PN

74 I s =i

-114

Acceleration (g)
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Test ID: Test Time: 4:41:53 PM Test Date: 1172011
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VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Thorax Impact with Arm

SID-lIs
300

2

Resision:

Spec Type:

Test Date:
Test Time:

81242009
HHTSA

1182011
1:59:05 PM

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

Left Arm 180 6011-1

Component Serial Number
2024, 2061, 2062

168

822

Test Parameters Test Specifications Test Results
Temperature 06 - 222 221 degC P
Humidity 10 < 70 44 %RH P
Velocity 660 -  BEO 672 mis P
Probe Acceleration after 5ms 300 - 360 348 g P
Upper Thorax Rib Deflection 250 - 320 26.4 mm P
Mid Thorax Rib Deflection 300 - 360 31.2 mm P
Lower Thorax Rib Deflection 320 - 380 32.0 mm P
Upper Spine Acceleration ("y") 340 - 430 417 g P
Lower Spine Acceleration {"y") 290 -- 370 36.7 g P
Shoulder Deflection 310 - 400 354 mm P
All test parameters are within specifications

Technician: SZito

Supervisor: D.Travale

Test ID: Test Time:  1:59:05 PM Test Date: 1182011

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0
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Manufacturer

DentonATD
Endevco
Servo
Servo
Servo
Endevco
Endevco
Servo

Test ID:

VERIFICATION REPORT

REFERENCE EQUIPMENT

Model

Velocity Trap
7231CT
180-3885
1803885
180-3885
7264-2000
7264-2000
1803885

Test Time:

Copyright 2006 Denton ATD, Inc.

Serial Number

1
AH5M8
DS-1121
DS-1151
DS-1156
P58806
P64147
DS-1063

1:59:05 PM

LebPagll Yersion: 1850

C-65

Calspan - Transportation Research Group

1/11.2011
1182011
10292011
10312011
10/31/2012
11372011
11172011
10312011

Test Date:

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

Calibration Date

11872011

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-lls
ATD Serial Number: 300
Test ID: Test Date: 11872011
Test Number: 2 Test Time: 1:59:05 PM
Pendulum Acceler ometer
Pendulum Accel. Filter: CFC-130 Hax = 34.8 at: 12.50 Hin = -0.3 at: 146.20
Probe Rocel Corrider
36.0
5] ]
27.0 [
5225 /
5. /
E 18.0]
- \
5 ]
8 1357
a E \
9.0
4F:
0.0 4
453
-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: 1:59:05 PM Test Date: 1182011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 3
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Calspan - Transportation Research Group

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

Shoulder Displacement

— Shoulder Disp.

Deflect Corrider

Filter: CFC-600 P Hax = 35.4 at: 15.20 Hin = -1.2 at: 32.00

= 40.0
€ 3003 VAN
e VAR
£ 20.03
£ 1003 / \
. / X
2 003 e
-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 Deflection Filter: CFC-600 P Hax = 26.%4 at: 15.90 Hin = 0.0 at: 0.30
Deflect Corridor
40.0+
E 3003
= ] =
T 2003 A
E E
& 10
A / W
2 00 manSS
-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 = 31.2 at: 16.30 Hin = 0.0 at: 0.90
Deflect Corridoxr
40.0+
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5 2003 A
E ]
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& ] ] ook |
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)
Test ID: Test Time: 1:59:05 PM Test Date: 1182011
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Lowver Thorax Displacemnet

——— Lower Rib Displacement
Deflect Corrider

Filter: CFC-600 P Hax = 32.0 at: 16.70

Hin = 0.0 at: 2.40

C-68

40.0
E 3003 —
5 2003 /
£ E
Il
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 Spine Accekration
— Upper Spine Accel. Filter: CFC-130  Hax = 41.7 at: 9.90 Hin = -12.9 at: 30.10
—— Rccel Corridor
C) r{ > kY
P
o
% / \ |
g N —~d—
S~
-20.00 000 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 = 36.7 at: 3.60 Hin = -5.8 at: 31.00
Accel Corrider
G fiy
5 2
[
2 ¥ i
< % ]
-20.00 ono 20.00 40.00 60.00 80.00 100.0 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 1:59:05 PM Test Date: 1182011
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

VERIFICATION REPORT

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:

81242009
HHTSA

1182011
9:09:55 AM

Component Part Number
Thorax Rihs 1,2,3

Component Serial Number

2024, 2061, 2062

Test Parameters Test Specifications Test Results
Temperature 206 - 222 216 degC P
Humidity 10 - 70 50 %RH P
Velocity 420 -~ 440 433 mis P
Probe Acceleration 140 -- 180 16.7 g9 P
Upper Thorax Rib Deflection 320 - 400 350 mm P
Mid Thorax Rib Deflection 390 - 450 41.2 mm P
Lower Thorax Rib Deflection 350 - 430 37.7 mm P
Upper Spine Acceleration T1 130 - 17.0 16.3 g P
Lower Spine Acceleration T12 7.0 - 110 95 g P

All test parameters are within specifications

Technician: R Weil
Supervisor: D Travale
Test ID: Test Time:  9:09:55 AM

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0
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VERIFICATION REPORT

REFERENCE EQUIPMENT

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

Endevco 7264-2000 P71267 1122011

Servo 180-3885 DS-1121 10.29/2011

Servo 180-3885 DS-1151 10312011

Servo 180-3885 DS-1156 1031/2011

Endevco 7264-2000 P58806 11322011

Endevco 7264-2000 P64147 11122011

Test ID: Test Time:  9:09:55 AM Test Date: 1182011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: 812472009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 11872011
Test Number: 1 Test Time: 9:09:55 AM
Pendulum Acceler ometer
Pendulum Accel. Filter: CFC-130 Hax = 16.69 at: 17.70 Hin = -0.08 at: 54.50
BAccel Corridor
20,004
17.50
15.00] /“/\\
] { Y
12,50 [ 3
G 104005 ‘j \
S ] } \
T 750
£ ]
a Y \
250
0.0 \
250
2000 000 2000 4000 6000 8000 10000 12000 14000 16000
Time (msec)
Test ID: Test Time: 9:09:55 AM Test Date: 1182011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 3
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Upper Thorax Displacement

——— Upper Rib Deflection
Deflect Corrider

Filter: CFC-600 P Hax = 35.0 at: 20.90 Hin = 0.0 at: 0.40

—_
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a 003 J N
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Time (msec)
Mid Thorax Displacement
— Hid Rib Displacement Hax = 41.2 at: 21.10 Hin = 0.0 at: -15.40
Deflect Corridor
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a 0.0 /
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Lowver Thorax Displacemnet
———— Lower Rib Displacement Filter: CFC-600 P Hax = 37.7 at: 22.10 Hin = 0.0 at: 0.10
Deflect Corridox
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@ E
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Test ID: Test Time: 9:09:55 AM Test Date: 1182011
Copyright 200G Denton ATD, Inc.  LsbPagll 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 Accelkeration
 TUpper Spine Rccel. Filter: CFC-180  Hax = 16.3 at: 15.20 Hin = -6.7 at: 46.10
—— Rocel Corridor
18.03
15.03 A\
3 i Y
12.03 V’ hY
S 903 { \
¥ o ! \
o 309 ]
8 E ) \ /_'_,_.f_
< 003
-3.0 \\ Jﬂvﬁ\/
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Time (msec)
Lower Spine Acceleration
 Lower Spine Rccel. Filter: CFC-180  Hax = 9.5 at: 14.00 Hin = -4.1at: 45.00
—— Rccel Corridox
1083
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Time (msec)
Test ID: Test Time: 9:09:55 AM Test Date: 1182011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 3 of 3
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

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:

81242009
HHTSA

1117/2011
11:49:28 AM

Component Part Number

Component Serial Number

Abdomen Ribs 4,5 2024, 2061
Test Parameters Test Specifications Test Results
Temperature 206 - 222 214 degC P
Humidity 10 - 70 26 %RH P
Velocity 420 -~ 440 434 s P
Probe Acceleration 120 - 160 160 g P
Upper Abdominal Rib Deflection 360 - 470 39.7 mm P
Lower Ahdominal Rib Deflection 330 - 440 359 mm P
Lower Spine Acceleration - T12 9.0 - 140 126 g P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 11:49:28 AM Test Date:  1117/2011
Copyright 2006 Denton ATD, Inc.  LebPagll Version: 1.8.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
Servo 180-3885 DS-1162 1132011
Servo 180-3885 DS-1622 11322011
Endevco 7264-2000 P64147 11122011
Test ID: Test Time:  11:49:28 AM Test Date:  1117/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: 872412009
Sub Test Name: Spec Type: HHTSA
ATD Type: SIDlIs
ATD Serial Number: 300
Test ID: Test Date: 11172011
Test Number: 1 Test Time: 11:49:28 AM
Pendulum Acceler ameter
Pendulam Accel Filter: CFC-130 Hax = 16.0 at: 16.30 Hin = -0.1 at: -53.50
Probe Corrider
20.0
5 15.03 -
= ol
S 10.0 P ™
= E
L 503 / \
Qo E
Z po3 / \\
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Abdominal Rib Deflection
— Upper Rib Deflection Filter: CFC-600 P Hax = 39.7 at: 22.60 Hin = 0.0 at: 0.20
——— Rib Corrider
50.05
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B 30.04 L i ®
: & N
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£ 100 / LN
I BNE i ]
a 0.0
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Time (msec)
Test ID: Test Time: 11:49:28 AM Test Date:  1117/2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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Lower Abdominal Rib Deflection

——— Lower Rib Deflection Hax = 35.9 at: 21.20 Hn = 0.0 at: 0.30
—— Rib Corrider
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7 N

603 / s

C-77
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Time (msec)
Lower Spine Acceleration
Rcceleration Filter: CFC-180  Hax = 12.6 at: 12.10 Hin = -3.7 at: 35.20
—— Rccel Corridox

14.74

1263

105 § fN \

4 E 1 Y
B -
§ 63 | v
B 423
3o 1
o 213
fgg )
0.03 L
21 E ‘\ M/
"z \..\;\/'/
-4.23
-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: 11:49:28 AM Test Date:  1117/2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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Resultant Data - SIDIIs Plug Compression

1 2 -
980.0 Loading Curve —

Boundary Limit Upper —

1700. 7
00.0 e o s sl | Boundary Limit Lower —

1500.0 W L ! \l«\M Peak Load Upper —

A e Peak Load Lower —

1300.0 2l s

\\\\ x\\ Peak Defl Upper — |
1100.0 \\ iy Peak Defl Lower —

i :
900.0
700.0
500.0
300.0
100.0
-90.0 | , : _ _ , .
-0.500 0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500
Displacement(mm)
ATD Calibration Lab Test ID Part Serial Number ~ Test Date Test Time
9/23/2010 7:28 AM
Cert ID ATD Serial Number  ATD Type
36408 SIDIIs
Current Date : 9/23/2010 Current Time : 07:29:26

FuLL
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Resultant Data - SIDIIs Plug Compression

1980. [
0 " Loading Curve —
Boundary Limit Upper —
1700. ! | o
e SR e Boundary Limit Lower —
1500.0 | | Peak Load Upper —
e Peak Load Lower .~
1300.0
Peak Defl Upper —
¥
1100.0 \ Peak Defl Lower —
900.0 = i
700.0
500.0
300.0
100.0
-90.0 , : | f, i ) | | )
-0.500 0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500
Displacement(mm)
ATD Calibration Lab Test ID Part Serial Number ~ Test Date Test Time
9/24/2010 7:04 AM
Cert ID ATD Serial Number  ATD Type
36555 SIDIIs

Current Date : 9/24/2010

Current Time : 07:05:03

CBy

TR2553
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Calspan - Transportation Research Group

VERIFICATION REPORT

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Pelvis
Acetabulum Impact

SID-lIs
300

1

Resision:

Spec Type:

Test Date:
Test Time:

81242009
HHTSA

11/16/2011
1:39:05 PM

Component Part Number

1804343 Pelvis Flesh
FTSS Certification Plug - 1474N

Component Serial Number

DI3396
36555

FTSS Full Scale Test Plug - 1467N 36408

Test Parameters Test Specifications Test Results
Temperature 06 - 222 219 degC P
Humidity 10 < 70 47 %RH P
Velocity 660 -  BEO 664 mis P
Peak Probe Acceleration 380 - 470 455 g P
Peak Pelvis Acceleration 340 - 420 401 g P
Peak Acetabulum Farce 360 - 430 370 kN P
All test parameters are within specifications

Technician: A. Rudniski

Supervisar: D. Travale

Test ID: Test Time:  1:39:05 PM Test Date:  11/16/2011
Copyright 2006 Denton ATD, Inc.  LebPag |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 AH5M8 1182011
Endevco 7264-2000 P15526 10312011
DentonATD 32494 LC275a 1132011
Test ID: Test Time:  1:39:05 PM Test Date:  1116/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: 8/24/2009
Sub Test Name: Acetabulum Impact Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 11/16/2011
Test Number: 1 Test Time: 1:39:05 PM
Acetabulim Force
Acetabuluam Force Filter: CFC-600 P Hax = 3.70 at: 6.70 Hin = -0.09 at: -0.40
Force Corrider
5.004
4.003
Z 300 N
8 2.003 r N
< 1 oo \
0.003 oy
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Probhe Accelerometer
Decelaration Filter: CFC-130 Hax = 45.5¢ at: 7.00 Hin = -0.69 at: -1.30
Probe Accel Corrider
50400_
Z 40003 N
S 2000 T
= 30,003 7 X
2 E
g 20.00: \\
D 10003 ]
& 0003 S
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: 1:39:05 PM Test Date:  11/16/2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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Calspan - Transportation Research Group

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

Pelvis Acceerometer

Peluis Rccel Filter: CFC-180  Hax = 45.54 at: 0.70 Hin = -10.36 at: 24 .50
Peluris Accel Corrider

56.00

43.00

40.00 “V\ A

32,003 H—
CHE =
T 24.00
8 3
< ]
._g_ 16.00 \
& ]
o ]

§.004 \
i B S
] /'“
-S.UG: #
-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: 1:39:05 PM Test Date:  11/16/2011
Copyright 200G 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)632-750

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Pelvis
lliac Impact

SID-lIs
300

1

Resision:

Spec Type:

Test Date:
Test Time:

81242009
HHTSA

11.21/2011
11:39:59 AM

Component Part Number
1804343 Pelvis Flesh

Component Serial Number
DI3396

Test Parameters Test Specifications Test Results
Temperature 206 - 222 217 degC P
Humidity 10 - 70 26 %RH P
Velocity 420 -~ 440 431 mis P
Peak Probe Acceleration 360 - 450 391 g P
Peak Pelvis Acceleration 280 - 390 310 ¢ P
Peak lliac Force 410 - 5.10 431 kN P
All test parameters are within specifications

Technician: A. Rudniski

Supervisor: D. Travale

Test ID: Test Time:  11:39:59 AM Test Date:  1121/2011
Copyright 2006 Denton ATD, Inc.  LebPagll 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 AH5M8 1182011
Endevco 7264-2000 P15526 10312011
DentonATD 3228J LC-279 Fy 1132011
Test ID: Test Time:  11:39:59 AM Test Date:  11.21/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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-lls
ATD Serial Number: 300
Test ID: Test Date: 1121/2011
Test Number: 1 Test Time: 11:39:59 AM
liac Force
Iliac Force Filter: CFC-600 P Hax = ¢.31 at: 9.20 Hin = -0.01 at: 35.30
| Force Corrider
5.004
. 4.003 =

it /N

Pl =
g 2.004 / \
U 1 003 / \\_
0.003 /
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Pelvis Accelerometer
Peliis Rocel Filter: CFC-180  Hax = 31.04 at: 9.10 Hin = -4.99 at: 14.00
Peliris Accel Corrider
50.00
~ 40003
] E
= 30.00E =
§ 20.004 7 T
P 10.003
= E ./ \ AR P S
= 0.003 X\~ —— —
3 ——
5 -10.003
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: 11:39:59 AM Test Date:  11/21/2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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Calspan - Transportation Research Group

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

Probe Accelerometer
Deceleration Filter: CFC-130  Hax = 39.11 at: 9.20 Hin = -0.14 at: -47.30
Probe Accel Corrider

49.50

44.004

38.50:

] /

33.00] A
e ] [
5 2750
g I 1
3% 22.004
5 ] / \
o ]
2 16.509
o] / \

11.003 / \

5.50 / P
0.003 4
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 50.00 90.00
Time (msec)
Test ID: Test Time: 11:39:59 AM Test Date:  11/21/2011
Copyright 200G Denton ATD, Inc.  LsbPagll 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 TR2553
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Calspan - Transportation Research Group

ES-2re External Measurements

NHTSA S/N F034

FRONT VTEW

SIDE VTEW

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

Dirm. No. Description Spe;':;a)t'm szns';'; Pass/Fail
1 Sitting Height 900-918 914 Pass
2 Seat to Shoulder Joint 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
3 Abdomen Width 273-287 283 Pass
10 Pelvis Lap Width 353-373 370 Pass
11 Head Depth 196-206 201 Pass
12 Thorax Depth 262-272 268 Pass
13 Abdomen Depth 194-204 193 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: DS

C-89

Date: 12/8/2011

TR2553
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
VERIFICATION REPORT
Test Name: Head Drop Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 12/8/2011
Test Number: 1 Test Time: 1:14:29 PM

Component Part Number

Component Serial Number

455.1007 1916409

Test Parameters Test Specifications Test Results
Temperature 206 - 222 219 degC P
Humidity 0 - 70 23 %RH P
Resultant Acceleration 125 -- 1585 155 g P
Oscillation 0.0 - 150 27 % P
Fore-Aft Acceleration -1500 -- 1500 371 ¢ P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time:  1:14:29 PM

Copyright 2006 Denton ATD, Inc.

LabPag Il Version: 1.850

C-90

Test Date:

1282011

of 2

TR2553
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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
Endevco 7264-2000 P58737 9/292011
Endevco 7264-2000 P52022 9/29.2011
Endevco 7264-2000 P52040 9/292011
Test ID: Test Time: 1:14:29 PM Test Date: 1282011
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:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Head Drop

ES-2re
F034

Revision:
Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

128/2011
1:14:29 PM

Resuttant Acceleration

Resultant
Result Corridor

Hax = 155.1 at: 2.00

Hin = 0.0 at: -4.40

180.0

160.0

1400

-

1200

=

o

(=]

|
e

800 /

Acceleration (g)

\-“—ﬁ

0.00 115

230 345 460 575
Time (msec)

9.20 1035

Test ID:

Test Time:  1:14:29 PM

Copyright 2003 Denton ATD, Inc.  LabPagll Version: 1.85.0

C-92

Test Date:

1

1282011
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
X Axis Acceleration
— X Rxis hocel. Filter: CFC-1000 P Max = 2.7 at: 2.20 Min = -2.9 at: 1.90
—— Rozel Corridor
30.0
G 200
5 100
® 00
o
T 100
[5)
< -20.0
0.00 115 2.30 345 460 575 6.90 8.05 9.20 1035
Time (msec)
Y Axis Acceleration
[ Y Axis Accel.  Fitter: CFC-1000P  Max =43at:4.30  Mn=-1286at 200 |
G 0.0
S
@ -50.0
o
& 1000 \ /
& ’ \/
-150.0
0.00 115 2.30 345 460 575 6.90 5.05 9.20 10.35
Time (msec)
Z Axis Acceleration
— Z Axis Acceleration  Fitter: CFC-1000P  Max =86.7at 200  Min=-38at 12.50 .
100.0
80.0
G A
- 600
S
® 400 \
5
& 200 ~]
2 0.0
0.00 115 230 345 460 575 6.90 8.05 9.20 10.35
Time (msec)
Test ID: Test Time: 1:14:29 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 2
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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:

Neck Flexion

ES-2re
F034

1

Revision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

12872011
1:51:16 PM

Component Part Number

Component Serial Number

455.2002 07066
Test Parameters Test Specifications Test Results
Temperature 206 - 222 220 degC P
Humidity 10 -- 70 23 %RH P
Velocity 330 - 340 345 mis P
Maximum Neck Flexion Angle 480 - 580 498 degrees P
Time At Maximum Neck Flexion 54.0 - 66.0 604 ms P
Decayto Zero Degrees 53.0 - 85.0 616 ms P
Velocity Corridor P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time:  1:51:16 PM Test Date: 1282011
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)532-7500

VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 11122011
Endevco 7231CT C16510 10322011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/2572011
Test ID: Test Time: 1:51:16 PM Test Date: 1282011
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: Neck Flexion Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 128/2011
Test Number: 1 Test Time: 1:51:16 PM
Pendulum Yelcity
Velocity Filter: Ho Filter Max = 0.01 at: -0.7 Hin = -4.66 at: 214.0
——— Upper Corridor
——— Lower Corridor
0.00 _— I
2 i
£ -1.00
£ 200 N
o T4 ———]
Biiang e
> -3 —
-25 0.0 25 50 75 100 125 15.0 175 200
Time (ms)
Neck Flexion Angle
Heck Flexion Filter: Ho Filter Max = 49.2 at: 60 .4 Hin = -29.0 at: 165.6
———— irgle Corridor
100.0
2 —
o 500
& ]
E o0 ] e~
5 O ——
E 500
°
o
00 250 500 750 100.0 1250 150.0 175.0 2000 2250
Time (ms)
Test ID: Test Time:  1:51:16 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 1 of 2
C-96 TR2553
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Calspan - Transportation Research Group

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

Potertiometer &
Pot &  Fiter: CFC-180  Max =355 at: 606 Mn =-17.2at 1679 .
o
L 400
=} 3
£ 200 kil
<L
g 00 \\ | ==
E 200 e
.E
E -40.0
0.0 250 500 750 100.0 125.0 1500 175.0 200.0 2250
Time (ms)
Patentiometer B
PotB  Fiter: CFC-180  Max =309 at: 519 Mn =-19.0at 168.3 .
W
L 400
9 200
Ao S T
m
5 00 P
b \ A
£ -200
|5
E -40.0
0.0 250 500 750 1000 1250 150.0 175.0 200.0 2250
Raation (ms)
Patertiometer C
Pot C  Fitter: CFC-180  Max =145 at: 562 Mn =-11.8 at: 163.5 .
)
L 400
=3
g 200
(&)
5 00
k] R I
E -200
%
E -40.0
0.0 250 500 750 100.0 125.0 150.0 175.0 2000 2250
Time (ms)
Test ID: Test Time: 1:51:16 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 2
Cc-97 TR2553
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Calspan - Transportation Research Group

445

o

VERIFICATION REPORT

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

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Shoulder Impact

ES-2re
F034

1

Resision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1282011
4:28:47 PM

Component Part Number

Component Serial Number

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 24.0 %RH P
Velocity 420 -~ 440 427 mis P
Pendulum Acceleration 1050 - -7.50 960 g P
All test parameters are within specifications

Technician: A. Rudniski

Supervisor: D. Travale

Test ID: Test Time:  4:28:47 PM Test Date: 1282011
Copyright 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 AH5M8 1182011
Test ID: Test Time: 4:28:47 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Test Name: Shoulder Impact Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 12872011
Test Number: 1 Test Time: 4:28:47 PM
Pendulum g's
Decel g's Filter: CFC-130 Hax = 0.3 at: 43.70 Hin = -9.6 at: 11.20
Decel. Corridoer
3.04
1.59
0.0: ' /J,_,_,_‘—-L___‘___ e
153 /
~ -30]
2 ]
s \ A
o 457
° ]
S \ 5
o .50
\N
-S-DE \k/"‘/
1053
i .05 . . i .5~ 1 23 705 00 1 v
Time - Shifted (ms)
Test ID: Test Time: 4:28:47 PM Test Date: 1282011
Copyright 200G 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
Sub Test Name: 4.0 Meters/Second
ATD Type: ES-Zre

ATD Serial Number: F034

Test ID: Upper 4 m/s

Test Number: 1

Resision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1282011
1:41:54 PM

Component Part Number

Component Serial Number

4553100 07203
Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 23.0 %RH P
Velocity 380 - 410 395 mis P
Rib Displacement 5100 - -46.00 -48.36 mm P
Drop Height 8070 - 8230 815.0 mm P
All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Upper 4 mis Test Time:  1:41:54 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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
Honeywell MLT-38000 DS-183 8/31.2011
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Upper 4 mis Test Time:  1:41:54 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2

C-102 TR2553



(o /./"Z,D:EJL/] Calspan - Transportation Research Group

www_calspan.com 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-2re
ATD Serial Number: F034
Test ID: Upper 4 m/s Test Date: 1282011
Test Number: 1 Test Time: 1:41:54 PM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.39 at: 61.5 Hin = -43.36 at: 27.8
~——— Rib Corrider

0.00 /\\\\
-6.00 \\ / \ /

Displacement (mm)
"
B
o
o
e
\‘

-43.00
T U 0 ....... 1.0'.0 ....... 200 ....... 300 ....... 4.0‘(.] ....... SDU ....... S U.'O ....... ?00 ....... 800 ....... 9.0'0
Time (msec)
Test ID: Upper4 ms Test Time: 1:41:54 PM Test Date: 1282011
Copyright 200G 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: 121472006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Upper 3 m/s Test Date: 1282011
Test Number: 1 Test Time: 1:52:50 PM
Component Part Number Component Serial Number
4553100 07203

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 23.0 %RH P
Velocity 280 - 310 298 mis P
Rib Displacement -40.00 - -36.00 -37.54 mm P
Drop Height 454 - 464 459 mm P

All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Upper 3 mis Test Time:  1:52:50 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-183 8/31.2011
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Upper 3 mis Test Time:  1:52:50 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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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 3 m/s Test Date: 1282011
Test Number: 1 Test Time: 1:52:50 PM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.56 at: 64.4 Hin = -37.5¢ at: 29.7
~——— Rib Corrider

0.00 /\ R
-6.00 \ / \ |
12,00 \ /

Displacement (mm)
"
B
o
W

N //

-36.UD: ——

-42.00

-43.00

T U 0 ....... 1.0'.0 ....... 200 ....... 300 ....... 4.01.3 ....... 500 ....... 8 U.'O ....... ?00 ....... 800 ....... S;D.O
Time (msec)
Test ID: Upper3 ms Test Time: 1:52:50 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 1
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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: Middle 4.0 m/s

Test Number: 1

Resision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1282011
2:04:27 PM

Component Part Number

Component Serial Number

4553100 07205
Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 23.0 %RH P
Velocity 380 - 410 397 mis P
Rib Displacement 5100 - -46.00 -48.24 mm P
Drop Height 8070 - 8230 815.0 mm P
All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Middle 4.0 m/s Test Time: 2:04:27 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-184 8/31.2011
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Middle 4.0 m/s Test Time: 2:04:27 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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www_calspan.com 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-2re
ATD Serial Number: F034
Test ID: Middle 4.0 m/s Test Date: 12872011
Test Number: 1 Test Time: 2:04:27 PM
Rib Displacement
Displacement Filter: CFC-150 Hax = ¢.15 at: 60.1 Hin = -45.2¢4 at: 273
~——— Rib Corrider

TN T

Displacement (mm)
"
oS
=
o

-48.00 TS
T U 0 ....... 1.0'.0 ....... 200 ....... 300 ....... 4.05 ....... SDU ....... S U.'O ....... ?00 ....... BUD ....... 9.0'0
Time (msec)
Test ID: Middle 4.0 m/s Test Time: 2:04:27 PM Test Date: 1282011
Copyright 200G 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: 121472006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Middle 3.0 m/s Test Date: 1282011
Test Number: 1 Test Time: 2:10:48 PM
Component Part Number Component Serial Number
4553100 07205

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 23.0 %RH P
Velocity 280 - 310 298 mis P
Rib Displacement -40.00 - -36.00 -37.19 mm P
Drop Height 454 - 464 459 mm P

All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Middle 3.0 m/s Test Time: 2:10:48 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-184 8/31.2011
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Middle 3.0 m/s Test Time: 2:10:48 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: Middle 3.0 m/s Test Date: 12872011
Test Number: 1 Test Time: 2:10:48 PM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.03 at: 62.9 Hin = -37.19 at: 239
|—R:ib Corrider
£.00+
0.00 /
500 \ /
41200 \\ //
£ -18.003 4
= ] \ /
£ -24.00]
E ]
8 ] \ /
& -30.00] < b
a ]
-36.003 ™~ /
-42.00]
4800
oo 100 200 300 400 s00 600 700 800 900
Time (msec)
Test ID: Middle 3.0 m/s Test Time: 2:10:48 PM Test Date: 1282011
Copyright 200G 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
Sub Test Name: 4.0 Meters/Second
ATD Type: ES-Zre

ATD Serial Number: F034

Test ID: Lower 4.0 m/s

Test Number: 1

Resision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1282011
2:15:48 PM

Component Part Number

Component Serial Number

4553100 07209
Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 23.0 %RH P
Velocity 380 - 410 396 mis P
Rib Displacement 5100 - -46.00 -48.91 mm P
Drop Height 8070 - 8230 815.0 mm P
All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Lower 4.0 m/s Test Time:  2:15:48 PM Test Date: 12872011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2

C-113

TR2553



(B e e - i
4 "i/l/-’/f";’«"fffj 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 8/31.2011
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Lower 4.0 m/s Test Time:  2:15:48 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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www_calspan.com 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-2re
ATD Serial Number: F034
Test ID: Lower 4.0 m/s Test Date: 12872011
Test Number: 1 Test Time: 2:15:48 PM
Rib Displacement
Displacement Filter: CFC-130 Hax = ¢.32 at: 61.1 Hin = -43.91 at: 27.7
~——— Rib Corrider

0.00 F\\\ =
-6.00 \ / [ //

Displacement (mm)
"
B
o
o
]
-
™S
]

-48.003 AN pa
amanss U 0 ....... 1.0'.0 ....... 200 ....... 300 ....... 4.0‘(.3 ....... SDU ....... 8 U.'O ....... ?00 ....... 800 ....... 9.0'0
Time (msec)
Test ID: Lower 4.0 m/s Test Time: 2:15:48 PM Test Date: 1282011
Copyright 200G 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: 121472006
Sub Test Name: 3.0 Meters/Second Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Lower 3.0 m/s Test Date: 1282011
Test Number: 1 Test Time: 2:20:32 PM
Component Part Number Component Serial Number
4553100 07209

Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 100 - 700 23.0 %RH P
Velocity 280 - 310 297 mis P
Rib Displacement -40.00 - -36.00 -38.02 mm P
Drop Height 454 - 464 459 mm P

All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Lower 3.0 m/s Test Time:  2:20:32 PM Test Date: 12872011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Honeywell MLT-38000 DS-182 8/31.2011
DentonATD Velocity Trap 1 1/112011
Endevco 7264-2000 P32222 1014/2011
Test ID: Lower 3.0 m/s Test Time: 2:20:32 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
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 3.0 m/s Test Date: 12872011
Test Number: 1 Test Time: 2:20:32 PM
Rib Displacement
Displacement Filter: CFC-130 Hax = 3.97 at: 63.9 Hin = -35.02 at: 294
~——— Rib Corrider
£.00+
0.003 \ Vi 3
500 /
41200 \ /

€
&
5 \ /
£ -24.003
E ]
o 3
2 30,00 \ /
a N //

-36.00] ™~

] G |
-42.00]
-48.00]
A1 50 .0 A 115 AR .1 B i1 S 50 A A0 1 i 8
Time (msec)
Test ID: Lower 3.0 m/s Test Time: 2:20:32 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 1
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

VERIFICATION REPORT
Test Name: Thorax Impact Revision: 815/2008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1282011
Test Number: 1 Test Time: 4:39:46 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 - 222 221 degC P
Humidity 100 - 700 24.0 %RH P
Velocity 540 - 580 548 mis P
Upper Rib Displacement 340 - 410 372 mm P
Middle Rib Displacement 370 - 450 418 mm P
Lower Rib Displacement 370 - 440 419 mm P
Impactor Force 5100 - 6200 5506 N P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time:  4:39:46 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
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:  4:39:46 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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 Resision: 81512008
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 12872011
Test Number: 1 Test Time: 4:39:46 PM
Pendulum g's
| Decelg's  Fiter: CFC-180  Max =01 at: -35.30 Min = -34.2 at: 3.50 .
0.0 —
ongd N e |
T -200 -
N Y
= _40.03
= .
& ]
& -600
-50.03
5 o S P 3 o o ek 51
Time - Shifted (ms)
Impactor Force
Force Filter: No Filter Hax = 7528.2 at: 3.50 Hin = -19.1 at: -35.30
Impactor Force Corridor
,000.0 n
£ 6,000.0 H—
S : Q
E 40000 /W] ASaN ]
2o
§ 2,000.0] f U [,
0 DE ,/ \
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: 4:39:46 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Upper Rib Displacement

| ——— Upper Rib Displacement

Filter: CFC-130

Hax = 37.19 at: 17.50

Hin = -4.64 at: ¢1.70

50.00
€ 4000
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& 1000 _/ \ [
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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-180  Hax = 41.77 at: 15.20 Hin = -3.65 at: 45.40
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Lowver Rib Displacement
——— Upper Rib Displacement Filter: CFC-130 Hax = ¢1.94 at: 13.80 Hin = -3.03 at: 51.00
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Time - Shifted (ms)
Test ID: Test Time: 4:39:46 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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VERIFICATION REPORT
Test Name: Abdominal Impact Revision: 121472006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-Zre
ATD Serial Number: F034
Test ID: Test Date: 1282011
Test Number: 1 Test Time: 4:58:33 PM

Component Part Number
4554001 0751

Component Serial Number

Test Parameters

Test Specifications

Test Results

Temperature 206 - 222 22.0 degC P
Humidity 10 - 70 24 %RH P
Velocity 380 - 410 404 s P
Peak Abdominal Force 270 - 220 245 kN P
Time At Peak Abdominal Force 100 - 123 10.1 ms P
Maximum Pendulum Force -480 - -4.00 4.13 kN P
Time at Peak Pendumlum Force 106 - 130 108 ms P

All test parameters are within specifications

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

Copyright 2006 Denton ATD, Inc.

o 4:58:33 PM

LebPagll Yersion: 1850
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
Denton 2631 LC-1512 3/252011
Denton 2631 LC-1526 3/252011
Denton 2631 LC-1516 3/25/2011
Test ID: Test Time:  4:58:33 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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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: 12872011
Test Number: 1 Test Time: 4:58:33 PM
Combined Abdominal Force
——— Combined Force Filter: No Filter Hax = 0.02 at: 114.0 Hin = -2.45 at: 10.1
—— Bbd Corrider
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Time - Shifted (ms)
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——— Pend. Force Filter: No Filter Hax = 0.1 at: -0.6 Hin= <4.1lat: 10.8
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Time - Shifted (ms)
Test ID: Test Time: 4:58:33 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Front Abdominal Force
{ Front Force  Fitter: CFC-600 P Max = 0.02 at: 93.1 Min=-060at: 11.7 '
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Test ID: Test Time: 4:58:33 PM Test Date: 1282011
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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

2

Revision: 12114/2006
Spec Type: HHTSA

Test Date: 12/8/2011
Test Time: 3:03:46 PM

Component Part Number

Component Serial Number

175-5501 15050329A
Test Parameters Test Specifications Test Results
Temperature 206 222 221 degC P
Humidity 10 -- 70 23 %RH P
Velocity 595 B6.15 6.14 mis P
Maximum Headform Flexion Angle 45.0 550 46.0 degrees P
Time at Maximum Headform Flexion Angle 39.0 - 530 451 ms P
Decayto Zero Degrees 370 570 372 ms P
Velocity Corridor P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 3:03:46 PM Test Date: 1282011
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
DentonATD Velocity Trap 1 11122011
Endevco 7231CT C16510 10322011
DentonATD 7000428 094 4/252011
DentonATD 7000428 095 4/252011
DentonATD 7000428 093 4/2572011
Test ID: Test Time: 3:03:46 PM Test Date: 1282011
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: Lumbar Spine Revision: 12/14/2006

Sub Test Name: Spec Type: HHTSA

ATD Type: ES-2re

ATD Serial Number: F034

Test ID: Test Date: 128/2011

Test Number: 2 Test Time: 3:03:46 PM
Pendulum Yelcity

Velocity
——— Upper Corridor
—— Lower Corridor

Filter: Ho Filter Max = 0.00 at: -0.6

Hin = -2.22 at: 121.2
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Spine Flexion Filter: Mo Filter Max = 46.0 at: 45.1 Min = -22.4 at: 108.2
——— irgle Corridor
B 400 -]
= / \
& 200 P
c
£ 00 / \ yd ™. 53
=] \ /
& 200
726 -36.3 0.0 363 726 1089 1452 1814 2540
Time - Shifted (ms)
Test ID: Test Time: 3:03:46 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 of 2
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Calspan - Transportation Research Group

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

C-130

Potertiometer &
Pot &  Fitter: CFC-180 Max = 33.6 at: 446 Mn =-15.7 at: 107 .4 .
@ 30.0 LN
o 30
5 AN
g 200 /
T 100 -
T oo / /] N //“_
S
£ 100 \ /
E ] B
7286 -36.3 0.0 363 726 108.9 1452 181.4 2177 2540
Time - Shifted (ms)
Patentiometer B
PotB  Fitter: CFC-180  Max =305 at: 452 Mn =-168at 1076 .
@ 300
o —
o
2 200 ZERN
S /
@ 100 vl ~
T 00 / / N L
§ \ / N
T 100
§ Nl
-726 -36.3 0.0 363 7286 1089 1452 181.4 2977 2540
Time - Shifted (ms)
Patertiometer C
——Pot C  Fiter: CFC-180  Max =13.2at: 51 .4 Min=-6.7 at: 1109 .
@
o /—f\
5100
g # R
o 50
> =l
o
T oo j \ /] ™\ |-
o \ /
S
=
g -5.0. =
o
-7286 -36.3 0o 363 7286 108.9 1452 181.4 2177 2540
Time - Shifted (ms)
Test ID: Test Time: 3:03:46 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LabPagll Version: 1550 2 of 2
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VERIFICATION REPORT

Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

Test Name: Pelvis Impact

Sub Test Name:

ATD Type: ES-Zre
ATD Serial Number: F034
Test ID:

Test Number: 2

Resision:

Spec Type:

Test Date:
Test Time:

12/14/2006
HHTSA

1282011

5:26:07 PM

Component Part Number

Component Serial Number

4554003
Test Parameters Test Specifications Test Results
Temperature 206 - 222 22.0 degC P
Humidity 10 - 70 24 %RH P
Velocity 420 -~ 440 439 mis P
Peak Pendulum Force 5400 - -4.70 4.97 kN P
Time at Peak Pendulum Force 1180 - 1610 1320 ms P
Peak Pubic Symphysis Force -89 - -1.23 141 kN P
Time at Peak Pubic Symphysis Force 1220 - 17.00 1410 ms P
All test parameters are within specifications
Technician: A. Rudniski
Supervisor: D. Travale
Test ID: Test Time: 5:26:07 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LebPagll Version: 1.8.5.0 1 of 2

C-131

TR2553



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

VERIFICATION REPORT

A/Z/./Qf’/fjf] Calspan - Transportation Research Group

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
Denton 3096 LC465Fy 8/31.2011
Test ID: Test Time:  5:26:07 PM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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Test Name: Pelvis Impact Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: ES-2re
ATD Serial Number: F034
Test ID: Test Date: 12872011
Test Number: 2 Test Time: 5:26:07 PM
Pendulum Acceler ometer
I Deceleration  Fiter: CFC-180  Max =2at -0.70 Min =-212 at: 13.20 .
505
& o
@ E P iy
E -503 N ]
5 -1003 \ /
B E \ //
T 1503
A N, A
B -200 —
. . P 5 O R 3 P L 55 57
Time - Shifted (ms)
Pendulum Force
——— Pendulum Force Filter: No Filter Hax = 0.0 at: -0.70 Hin = -5.0 at: 15.20
——— Impact Corrider
1.07
0.03
o g T
£ 20 AN -
B 303 i £
S 40 N i
.5,02 \m'{/
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: 5:26:07 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Pubic Symphysis Force

——— Pubic Symphysis
——— Pubic Corrider

Filter: CFC-600 P Hax = 0.03 at: 36.00

Hin = -1.41lat: 14.10

0213
: 5
U.OD: \ / /
-0.213
-0.41 : \ /\,\/
2 3 \ /
= 0617
- \ /
2 -0823 =
o ] m [J
< ]
& -1.03] y
-1.23 \
-1 .44:
-1 .84:
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: 5:26:07 PM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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CALIBRATION TEST RESULTS

POST-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

Siibol bisseAEn Specification Results s
mm mrn
A Sitting Height 772.0 -788.0 782 Yes
B Shoulder Pivot Height 437.0 - 453.0 440 Yes
\Bf H-Point Height 79.0 -85.0 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 -1858.0 151 Yes
J Head Circumference 541.0 - 551.0 545 Yes
K Buttock to Knee Length 514.0 - 540.0 525 Yes
L Popliteal Height 343.0 - 369.0 352 Yes
%) Knee Pivot to Floor Height 393.0 - 408.0 397 Yes
N Buttock Popliteal Length 416.0 - 442.0 433 Yes
(0] Chest Depth without Jacket 135.0 - 211.0 204 Yes
P Foot Length (right) 216.0 - 232.0 220 Yes
P Foot Length (1eft) 216.0 - 232.0 220 Yes
Q Hip Breadth 313.0 -323.0 315 Yes
R Arm Length 249.0 - 259.0 253 Yes
S Knee Joint to Seat back 478.0 - 493.0 483 Yes
3 Shoulder Width (only one arm installed) 341.0 - 357.0 349 Yes
W Foot Width (right) 78.0 - 94.0 85 Yes
W Foot Width {left) 78.0 - 94.0 85 Yes
Y Chest Circumference with Jacket 851.0 - 881.0 866 Yes
Z Waist Circumference 761.0 - 791.0 777 Yes

Technician: AR

C-136

Date: 12/7/2011

TR2553



SID-1IsD External Dimension Reference Diagram
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VERIFICATION REPORT

Calspan - Transportation Research Group

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

Test Name: Head Drop Revision: 121472006
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number:
Test ID: Test Date: 1272011
Test Number: 2 Test Time: 1:02:13 PM
Component Part Number Component Serial Number
Head Skin - 180-1002 1355

Test Parameters Test Specifications Test Results
Temperature 206 - 222 22.0 degC P
Humidity 10 s 70 27 %RH P
Resultant Acceleration 1150 - 1370 136.7 g P
Oscillation 0.0 - 150 136 % P
Fore-Aft Acceleration -150 - 150 59 g P

All test parameters are within specifications
Technician: §.Zito
Supervisor: D. Travale
Test ID: Test Time:  1:02:13 PM Test Date: 1272011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
Endevco 7264-2000 P51885 10172011
Endevco 7264-2000 P58839 10172011
Endevco 7264-2000 P51991 1017/2011
Test ID: Test Time:  1:02:13 PM Test Date:  12/7/.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Test Name: Head Drop Revision: 12/14/2006
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number:
Test ID: Test Date: 12772011
Test Number: 2 Test Time: 1:02:13 PM

Resultant Acceleration

——— Resultant Hax = 136.7 at: 2.70 Hin = 0.0 at: -11.00
——— Result Corrider

180.04
160.0
140.03
120.0] /_\
5 100.03
- L
S 1
® 50.0]
o ]
- / \
§ 60.03
400 // \
200] o
0.0 e
000105210315420525630735840945
Time (msec)
Test ID: Test Time: 1:02:13 PM Test Date:  12/7.2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2

C-140 TR2553



7 S s »

Gl /,'/':L/J Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
X Axis Acceleration
— X fuds Recel. Filter: CFC-1000 P Hax = 1.7 at: 4.90 Hin = 5.9 at: 2.60
Lateral Corridor
20.0+
B 1003
c .
S ]
w003
£ 7 R
§ -10.03
0.00 1.05 210 315 4.20 525 6.30 7.35 §.40 9.45
Time (msec)
Y Axis Acceleration
Y Axis &Accel.  Fiter: CFC-1000P Max =113.0 at: 2,60 Min=-4.8 at: 32.30 .
120.0+
_ 100,03 //_\
2 5003 vi
£ 6003 / S
L 4003 2 X
Q 3
F 2004
opoo 1.05 210 315 4.20 525 6.30 735 540 9.45
Time (msec)
Z Axis Acceleration
—— Z Axis Acceleration  Fitter: CFC-1000P  Max =101 at: 99.70 Min = -76.9 at: 2.70 .
20.05
0.03
8 —1
S i ~ =
B -40.0
5 E
© 5003 ™~ o
-80.04
0.00 1.05 210 315 420 525 6.30 735 §.40 9.45
Time (msec)
Test ID: Test Time: 1:02:13 PM Test Date: 1272011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
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VERIFICATION REPORT

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

Test Name: Neck Pendulum Revision: 8/24/2009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1272011
Test Number: 1 Test Time: 2:05:06 PM
Component Part Number Component Serial Number
Neck - 180-2000 787
Test Parameters Test Specifications Test Results
Temperature 206 - 222 221 degC P
Humidity 10 - 70 26 %RH P
Velocity 551 - 563 559 mis P
Pendulum Impulse at 10 ms 220 - 2.80 239 mis P
Pendulum Impulse at 15 ms 3.30 - 4.10 354 mfs P
Pendulum Impulse at 20 ms 4.40 - 5.40 473 mis P
Pendulum Impulse at 25 ms 5.40 - 6.10 567 mis P
Pendulum Impulse between 25 and 100 ms 5.50 - 6.20 580 m/s P
Max D Plane Rotation 710 - 810 71.8 degrees P
Time at Max Rotation 500 - 700 60.3 ms P
Woment about OC 440 - 360 427 Nm P
Moment Decay to Zero 1020 - 1260 1119 ms P
All test parameters are within specifications
Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 2:05:06 PM Test Date:  12/7/2011

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/11/2011

Endevco 7231CT C16510 10.3/2011

Denton 1716A LC-1591 Fy 6/20/2011

Denton 1716A LC-1591 Mx 6/20/2011

DentonATD 78051342 184 5/8/2011

DentonATD 78051342 174 5/8/2011

DentonATD 78051342 185 5/8/2011

Test ID: Test Time: 2:05:06 PM Test Date:  12/7/2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2

C-143 TR2553



7 e sy o
A_;.:-j_/.'/;/gfj

Calspan - Transportation Research Group

www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Test Name: Neck Pendulum Revision: 8/24/2009
Sub Test Name: Left Side Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 12772011
Test Number: 1 Test Time: 2:05:06 PM
D Plane Rotation
D Plane Rotation Filter: No Filter Hax = 71.5 at: 60.30 Hin = -29.8 at: 177 .40
Rotation Corrider
100.0+
Py E B e ———
E 50.03 et R
B o il —
-~ 00
[~ 3
g -50.0
S Y 8 S s 155 e 5 T\l 0555 o
Time (msec)

Moment About Occipital Condyle

——— Homent Corrider
Decay Corrider

——— Homent vs Rotation Filter: No Filter Hax = 14.56 at: 153.50

Hin = -42.69 at: 55.60 I

5 40,003
o 20.003
E 0.003 /_“\\H\ — =
20,003 |
E-m.ue: -
o 1500 3000 4500 6000 7500 9000 10500 12000  135.00
Time (msec)
Test ID: Test Time: 2:05:06 PM Test Date:  12/7/2011

Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500

Pendulum Impulse

Impulse Filter: No Filter Hax = 7.010 at: 220.00 Hin = -0.009 at: -0.50
——— 10 me Corridor
15 me Corridor
20 me Corrider
25 me Corrider
—— Upper 25-100 Corridoxr
—— Lower 25-100 Corridoer
5.000+
7.0003
5.000] —
5.0003 T/T
B 4.0003 i
N %
3.0004 ;P,/
20003 /
1.0003 /
0.000
10003
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: 2:05:06 PM Test Date:  12/7/2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2
C-145
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

VERIFICATION REPORT

Test Name: Shoulder Impact Revision: 872412009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 1282011
Test Number: 2 Test Time: 8:24:07 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 2160 degC P
Humidity 100 - 700 25.0 %RH P
Velocity 420 - 4.40 426 mis P
Probe Acceleration 130 - 180 157 g P
Shoulder Deflection 280 - 370 29.2 mm P
T1 Acceleration 170 - 220 207 g P
All test parameters are within specifications
Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 8:24:07 AM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
Servo 180-3885 DS-1063 10312011
Endevco 7264-2000 P58806 1132011
Test ID: Test Time: 8:24:07 AM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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Test Name: Shoulder Impact Revision: 872412009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 12872011
Test Number: 2 Test Time: 8:24:07 AM
Shoulder Displcement
——— Displacement Filter: CFC-600 P Hax = 29.18 at: 16.00 Hin = -0.02 at: 0.90
Deflect Corrider
41 60+
36.40]
ki 203
26.00] L h
E 2080 / \
b= ]
£ 1550 / \
3 / X
2 10.40] IS
e / Y,
5.20] \
0.00 / Eenacil
-5.20
i 5l 7 4 s . 7 .10 A 1 5105 R 8
Time (msec)
Test ID: Test Time: 8:24:07 AM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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Calspan - Transportation Research Group

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

Probe Accelerometer

Probe Accel.

Acceleration Corrider

Filter: CFC-130 Hax = 15.66 at: 11.60 Hin = -0.23 at:

-1.20

20.00

17.50

15.00

12.50

]
= 10.00

{[x]

® 750

IR TR TIRERTI IR TARTRT]

Accelerat
W
o
o
1

2503

\

14
o
o
i

-2.50

ITRTINTE

0.00

10.00

20.00 30.00 40.00 50.00 £0.00
Time (msec)

70.00

80.00 90.00

T1 Accelerometer

——— T1 Accel.
——— T1 Corridex

Filter: CFC-130 Hax = 20.7 at: 5.80 Hin =

-§.5 at: 34.50

222

185

148

//

114

Acceleration (g)

o 9
[ B B N

X

N

=37

\ I e GV

74

A

-114

0.00

10.00

20.00 30.00 40.00 50.00 £0.00
Time (msec)

70.00

80.00 90.00

Test

D:

Test Time: 8:24:07 AM

Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

VERIFICATION REPORT

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Thorax Impact with Arm

SID-lIs
300

2

Resision:

Spec Type:

Test Date:
Test Time:

81242009
HHTSA

1282011
9:36:03 AM

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

Left Arm 180 6011-1

Component Serial Number
2024, 2061, 2062

168

822

Test Parameters Test Specifications Test Results
Temperature 06 - 222 220 degC P
Humidity 10 < 70 24 %RH P
Velocity 660 -  BEO 673 mis P
Probe Acceleration after 5ms 300 - 360 330 g P
Upper Thorax Rib Deflection 250 - 320 26.4 mm P
Mid Thorax Rib Deflection 300 - 360 319 mm P
Lower Thorax Rib Deflection 320 - 380 331 mm P
Upper Spine Acceleration ("y") 340 - 430 404 g P
Lower Spine Acceleration {"y") 290 -- 370 340 g P
Shoulder Deflection 310 - 400 338 mm P
All test parameters are within specifications

Technician: S. Zito

Supervisor: D. Travale

Test ID: Test Time: 9:36:03 AM Test Date: 1282011

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0
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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 AH5M8 1182011

Servo 180-3885 DS-1121 10.29/2011
Servo 180-3885 DS-1151 10312011
Servo 180-3885 DS-1156 1031/2011
Endevco 7264-2000 P58806 11322011
Endevco 7264-2000 P64147 11122011

Servo 180-3885 DS-1063 10312011

Test ID: Test Time:  9:36:03 AM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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-lls
ATD Serial Number: 300
Test ID: Test Date: 12872011
Test Number: 2 Test Time: 9:36:03 AM
Pendulum Acceler ometer
——— Pendulam Accel. Filter: CFC-130 Hax = 33.0 at: 15.10 Hin = -0.6 at: 96 60
Probe Accel Corridoer
36.0
z n
3. T

270% M

Deceleration (g)
@
o

45
0.0 o
-45
-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: 9:36:03 AM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 3
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Calspan - Transportation Research Group

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

Shoulder Displacement

— Shoulder Disp.
Deflect Corrider

Filter: CFC-600 P Hax = 33.5 at: 15.90 Hin = -1.5 at: 32 .40

E 40.0;
Eano £
T K
£ 20.03
£ 1003 / \
& P X
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 Deflection Filter: CFC-600 P Hax = 26.%4 at: 16.20 Hin = 0.0 at: 1.70
Deflect Corridor
40.0+
£ 3003
T 2003 PARR
E E
& 10
A / \
2 00 e
-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 = 31.9 at: 16.40 Hin = 0.0 at: 1.50
Deflect Corridoxr
40.0+
£ 3003 /
5 2003 \
E ]
5 1M
g / e
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)
Test ID: Test Time: 9:36:03 AM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 3

C-153




V7 S [y s 2 om
P (& UG

www_calspan.c

Calspan - Transportation Research Group
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4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-7500

Lowver Thorax Displacemnet

—— feccel Corrider

— Lower Rib Displacement Filter: CFC-500 P Hax = 33.1 at: 17.40 Hin = 0.0 at: -43.90
Deflect Corridoexr

40.0
E 3003 7
5 2003 / \
E 3
[+ aim
B j ™~
2 ]
& 009 B

-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Spine Accekration
— Upper Spine Accel. Filter: CFC-130  Hax = 40.4 at: 9.70 Hin = -12.9 at: 29.30

C-154

G {J 1‘.,..\
§ /
E /
o
= / T
g N e
ol
-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 = 34.0 at: 9.20 Hin = -5.1at: 32.50
Accel Corrider
G fi
5 'y
[
2 / iR
S \_'/"\./-
-20.00 ono 20.00 40.00 60.00 80.00 100.0 120.00 140.00 160.00
Time (msec)
Test ID: Test Time: 9:36:03 AM Test Date: 1282011
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

VERIFICATION REPORT

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:

81242009
HHTSA

1282011
7:27:34 AM

Component Part Number
Thorax Rihs 1,2,3

Component Serial Number

2024, 2061, 2062

Test Parameters Test Specifications Test Results
Temperature 206 - 222 208 degC P
Humidity 10 - 70 26 %RH P
Velocity 420 -~ 440 432 rmis P
Probe Acceleration 140 - 180 156 9 P
Upper Thorax Rib Deflection 320 - 400 36.3 mm P
Mid Thorax Rib Deflection 390 - 450 411 mm P
Lower Thorax Rib Deflection 350 - 430 36.3 mm P
Upper Spine Acceleration T1 130 - 17.0 16.3 g P
Lower Spine Acceleration T12 7.0 - 110 9.0 g P

All test parameters are within specifications

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 7:27:34 AM

Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0

C-155

Test Date: 1282011
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VERIFICATION REPORT

REFERENCE EQUIPMENT

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

Endevco 7231CT AH5M8 1182011

Servo 180-3885 DS-1121 10.29/2011

Servo 180-3885 DS-1151 10312011

Servo 180-3885 DS-1156 1031/2011

Endevco 7264-2000 P58806 11322011

Endevco 7264-2000 P64147 11122011

Test ID: Test Time: 7:27:34 AM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 2 of 2
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www_calspan.com 4455 Genesee Street, Buffalo, New York 14225 - Phone (716)532-7500
Test Name: Thorax Impact without Arm Revision: 8/24/2009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 12872011
Test Number: 1 Test Time: 7:27:34 AM

Pendulum Acceler ometer

Pendulum feocel. Filter: CFC-130 Hax = 15.58 at: 15.20 Hin = -0.2¢ at: 126.10
fiecel Corrider

20,004
17.50
15.00] 3
] P\
12.50: J, \
S 10003 ] \
c ] } \
S ]
T 750
£ ]
- [ \
& 5003 \
250
0.00 \
-2.50
-2000 OED T 2000 mame 4000 BDUU 8000 10000 1200014.000. 18000 a
Time (msec)
Test ID: Test Time: 7:27:34 AM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 3
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Calspan - Transportation Research Group

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

Upper Thorax Displacement
— Upper Rib Deflection Filter: CFC-500 P Hax = 36.3 at: 20.60 Hin = 0.0 at: -11.70
Deflect Corridexr
= 40.0
E 3003 B
k] 2
€ 20,03 7 i
g / 8,
< 10.03 / \__,__
@ 3
a 0.0
-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 = 41.1 at: 21.40 Hin = 0.0 at: 0.30
Deflect Corridoer
50.0+
E 40.03
= 3003 // \\
E 20.03
g / N
£ 10.03 \.\N_‘_
(7] 3
a 003 / _———
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Lowver Thorax Displacemnet
———— Lower Rib Displacement Filter: CFC-600 P Hax = 36.3 at: 22.00 Hin = 0.0 at: 0.20
Deflect Corridox
50.05
= 3
E 4!1!2!E
= 3003 // "‘-\
° ]
£ 20,03 =
. ¥ N
= 10.03
@ E
& 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: 7:27:34 AM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 3

C-158



Ve S s g
A5 N

Calspan - Transportation Research Group

www_calspan.com
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Acceleration (g)

Upper Spine Accelkeration

——— Upper Spine Accel.
——— feccel Corrider

Filter: CFC-130 Hax = 16.3 at: 15.00

Hin = -6.3 at: 47.50

18.03

15.03 JAN

~

@
o
T

/
e ff\’ \
f

3.03
U.E!E J

/,V./“'

60 3 N ’_//\Mr-\/'\/

909

-20.00 opno 20.00 40.00 60.00 80.00

Time (msec)

100.00

120.00 140.00 160.00

Acceleration (g)

Lower Spine Acceleration

——— Lower Spine Accel.
—— fccel Corridoex

Filter: CFC-130 Hax = 9.0 at: 15.10

Hin = -3.7 at: 51.60

4t S

o
T

A

B

-20.00 0.00 20.00 40.00 60.00 80.00

Time (msec)

100.00

120.00 140.00 160.00

Test ID: Test Time: 7:27:34 AM

Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850
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Test Date: 1282011
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Calspan - Transportation Research Group

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

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:

81242009
HHTSA

12/72011
4:46:30 PM

Component Part Number

Component Serial Number

Abdomen Ribs 4,5 2024, 2061
Test Parameters Test Specifications Test Results

Temperature 206 - 222 221 degC P
Humidity 10 - 70 26 %RH P
Velocity 420 -~ 440 435 mis P
Probe Acceleration 120 -~ 180 145 g P
Upper Abdominal Rib Deflection 360 - 470 40.8 mm P
Lower Ahdominal Rib Deflection 330 - 440 359 mm P
Lower Spine Acceleration - T12 9.0 - 140 127 g P

Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time:  4:46:30 PM

Copyright 2006 Denton ATD, Inc.

C-160

All test parameters are within specifications

LebPagll Yersion: 1850

Test Date:  12/7.2011
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
Servo 180-3885 DS-1162 1132011
Servo 180-3885 DS-1622 11322011
Endevco 7264-2000 P64147 11122011
Test ID: Test Time:  4:46:30 PM Test Date:  12/7/.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: 872412009
Sub Test Name: Spec Type: HHTSA
ATD Type: SID-lIs
ATD Serial Number: 300
Test ID: Test Date: 12772011
Test Number: 1 Test Time: 4:46:30 PM
Pendulum Acceler ameter
——— Pendulam ficcel Filter: CFC-130 Hax = 14.5 at: 17.10 Hin = -0.2 at: 7560
Probe Corrider
20.0
5 15.0
o e P il -
S 10.03 vl S
" 3
L 503 / \
-20.00 0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Time (msec)
Upper Abdominal Rib Deflection
— Upper Rib Deflection Filter: CFC-600 P Hax = 40.8 at: 23.30 Hn = 0.0 at: 0.20
——— Rib Corrider
50.05
E 40.04 -
= 30.03 Vi N
&7 / N
§ 20.03 / \\
o E
< 1004 —~—
@ E / N
a 0.0
-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: 4:46:30 PM Test Date: 1272011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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Lower Abdominal Rib Deflection

—— Lower Rib Deflection Hax = 35.9 at: 21.50
——— Rib Corrider

Hn = 0.0 at: 0.4

71 %]

/ %

603 / LR

-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
Rcceleration Filter: CEC-180  Hax = 12.7 at: 7.30 Hin = -3.5 at: 4160

—— fccel Corridoex

C-163

1474
1263
10‘55 [\/\
ot e
gt ] ¥
c 39
=) 3
T 423 I \
o E
3 213 ! \\
2 0.03 \
E Lo o o
243 \ il Bl
5 et T
-4.23
-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: 4:46:30 PM Test Date: 1272011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2




CERT

Resultant Data - SIDIIs Plug Compression

1 i
200 Loading Curve —
A Boundary Limit Upper —
700. e ]
A0 ﬂ\\\\\ i Boundary Limit Lower —
1500.0 \r\\\;\!.\ﬁl\ . _ Peak Load Upper —
gl Pl e Peak Load Lower —
1300.0 e i T
2 / Peak Defl Upper —
1100.0 \\ Peak Defl Lower —
% 2
= 900.0 f | i
: : \\ - =
700.0 .
500.0
300.0
100.0 .
-90.0 i ; ; ; i . i ’
-0.500 0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500
Displacement(mm)
ATD Calibration Lab Test ID Part Serial Number  Test Date Test Time
9/22/2010 11:56 AM
Cert ID ATD Serial Number  ATD Type
36290 SIDIIs

Current Date : 9/22/2010 Current Time : 11:58:18

TR2553
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Resultant Data - SIDIIs Plug Compression

1980.0
1700.0 L ]
1500.0 T
, saegt e
1300.0 \\\\\ o f \\\
1100.0 _ , A
#
7 i
900.0 \\ | \\
\.\ Sk
700.0 i 7 geg)
i ~ ol
500.0 -
300.0 n\,
100.0 o o ”
o \\\ i ”
-90.0 | “ _ ﬁ |
-0.500 0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500
Displacement(mm)
ATD Calibration Lab Test ID Part Serial Number ~ Test Date
10/5/2010
Cert ID ATD Serial Number ~ ATD Type
36780 SIDIIs

Current Date : 10/5/2010

Current Time : 20:02:

Loading Curve -~
Boundary Limit Upper —
Boundary Limit Lower .~

Peak Load Upper —
Peak Load Lower —
Peak Defl Upper —~
Peak Defl Lower —

Test Time
8:02 PM

50
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Calspan - Transportation Research Group

VERIFICATION REPORT

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Pelvis
Acetabulum Impact

SID-lIs
300

1

Resision:

Spec Type:

Test Date:
Test Time:

81242009
HHTSA

1282011
10:19:29 AM

Component Part Number

Component Serial Number

1804343 Pelvis Flesh DI3396
FTSS Certification Plug -1494N 36290
FTSS Full Scale Test Plug -1490N 36780
Test Parameters Test Specifications Test Results
Temperature 06 - 222 220 degC P
Humidity 10 < 70 24 %RH P
Velocity 660 -  BEO 664 mis P
Peak Probe Acceleration 380 - 470 435 g P
Peak Pelvis Acceleration 340 - 420 416 ¢ P
Peak Acetabulum Farce 360 - 430 375 kN P
All test parameters are within specifications
Technician: S.ZIto
Supervisor: D. Travale
Test ID: Test Time: 10:19:29 AM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LebPag |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 AH5M8 1182011
Endevco 7264-2000 P15526 10312011
DentonATD 32494 LC275a 1132011
Test ID: Test Time:  10:19:29 AM Test Date: 1282011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: 12872011
Test Number: 1 Test Time: 10:19:29 AM
Acetabulim Force
Acetabuluam Force Filter: CFC-600 P Hax = 3.75 at: 6.70 Hin = -0.08 at: -0.40
Force Corrider
5.004
4.003
Z 3003 7N
o E N\
o 2.00.
5 3 \
Y1 004
0.003
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Probhe Accelerometer
Decelaration Filter: CFC-130 Hax = 43.47 at: 7.00 Hin = -0.71at: -1.30
Probe Accel Corrider
50400_
Z 40,00 oV
SN 7 S |
= 30,003 7 N
2 E
& 20.003 N
D 10003 ]
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: 10:19:29 AM Test Date: 1282011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 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 Acceerometer

Peluis Accel
Pelris Accel Corrider

Filter: CFC-130

Hax = 43.55 at: 0.60

Hin = -15.39 at: 21.80

56.00

43,003

40.00.

A

LY 1

3200

24.00

16.00

8.00

-8.00

YR

-16.00

W

o g g g g

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: 10:19:29 AM

Copyright 2003 Denton ATD, Inc.

LebP agll Version: 1.85.0

C-169

Test Date: 1282011
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Calspan - Transportation Research Group

VERIFICATION REPORT

4455 Genesee Street, Buffalo, New York 14225 - Phone (716)632-750

Test Name:
Sub Test Name:

ATD Type:
ATD Serial Number:

Test ID:
Test Number:

Pelvis
lliac Impact

SID-lIs
300

1

Resision:

Spec Type:

Test Date:
Test Time:

81242009
HHTSA

12/72011
3:52:00 PM

Component Part Number

Component Serial Number

1804343 Pelvis Flesh DI3396
Test Parameters Test Specifications Test Results
Temperature 206 - 222 22.0 degC P
Humidity 10 - 70 26 %RH P
Velocity 420 -~ 440 433 mis P
Peak Probe Acceleration 360 - 450 409 g P
Peak Pelvis Acceleration 280 - 390 330 g P
Peak lliac Force 410 - 5.10 476 kN P
All test parameters are within specifications
Technician: S.Zito
Supervisor: D. Travale
Test ID: Test Time: 3:52:00 PM Test Date:  12/7.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 1 of 2
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VERIFICATION REPORT

REFERENCE EQUIPMENT

Manufacturer Model Serial Number Calibration Date
DentonATD Velocity Trap 1 1/112011
Endevco 7231CT AH5M8 1182011
Endevco 7264-2000 P15526 10312011
DentonATD 3228J LC-279 Fy 1132011
Test ID: Test Time:  3:52:00 PM Test Date:  12/7/.2011
Copyright 2006 Denton ATD, Inc.  LsbPagll Version: 1.58.5.0 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: lliac Impact Spec Type: HHTSA
ATD Type: SID-lls
ATD Serial Number: 300
Test ID: Test Date: 12772011
Test Number: 1 Test Time: 3:52:00 PM
liac Force
——— Iliac Force Filter: CFC-600 P Hax = ¢.76 at: §.80 Hin = 0.00 at: -0.10
Force Corrider
5.004
. 4.003 A
g 3.003 f \
8 2003 AN
o 3
e / \
0.003 o e
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 §0.00 90.00
Time (msec)
Pelvis Accelerometer
Peliris RAccel Filter: CFC-130 Hax = 33.01 at: §.30 Hin = -4.17 at: 45.60
Peliris Accel Corrider
50,00
~ 40003
S E ~
. =
2 10003 JZA N
= 0.003 / \ TN e
[ R LT e ]
& .10.003
B B BB G B A 8 AR AR R BE 50 I
Time (msec)
Test ID: Test Time: 3:52:00 PM Test Date:  12/7.2011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 1 of 2
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Probe Accelerometer
Deceleration Filter: CFC-180  Hax = 40.87 at: 8.80 Hin = -0.15 at: 51.40
Probe Accel Corrider

49.50

44.004

38.50

] /

33.003 {
e ] Al
5 2750
g [}
3% 22.004
5 ] / \
o ]
2 16.509
o [ 1\

11.003 / \

5.50 /
0.007 <
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 50.00 90.00
Time (msec)
Test ID: Test Time: 3:52:00 PM Test Date: 1272011
Copyright 200G Denton ATD, Inc.  LsbPagll Version: 1850 2 of 2

C-173 TR2553



Appendix D
Test Equipment and Instrumentation Calibration Data
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Table 1 — Dummy Instrumentation (ES-2re)

ES-2re S/N 034
Serial Manufacturer Calibration
Number Date

X P58737 Endevco 9/29/2011

Head Accelerometers Y P52022 Endevco 9/29/2011

Z P52040 Endevco 9/29/2011

RX P58843 Endevco 9/29/2011

Head Accelerometers RY | P51668 Endevco | 9/29/2011

Redundant

Rz P51327 Endevco 9/29/2011

Thorax Rub Upper Y 183 Honeywell 8/31/2011
Displacement Middle Y 184 Honeywell 8/31/2011
Potentiometers Lower Y 182 Honeywell 8/31/2011

Upper Y 1512 Denton 6/3/2011

Abdominal Load Cells Middle Y 1526 Denton 6/3/2011

Lower Y 1516 Denton 6/3/2011

X P58830 Endevco 9/29/2011

Lower Spine Accelerometers (T12) Y P52084 Endevco 9/29/2011
Z P51288 Endevco 9/29/2011

Pubic Symphysis Y 465 Denton 8/31/2011

Table 2 —= Dummy Instrumentation (SID-lIs)
SID-lIs S/N 300
Serial Manufacturer Calibration
Number Date
X P51685 Denton 10/31/2011
Head Accelerometers Y P51682 Denton 10/31/2011
Z P51699 Denton 10/31/2011
RX P51701 Denton 10/31/2011
Head Accelerometers RY | P45019 Denton | 10/31/2011
Redundant

Rz P51690 Denton 10/31/2011
Thorax Rub Upper Y 1121 FTSS 10/29/2011
Displacement Middle Y 1151 FTSS 10/31/2011
Potentiometers Lower Y 1156 FTSS 10/31/2011
. Upper Y 1162 FTSS 10/29/2011
Abdominal Load Cells Lower | Y 1622 FTSS 10/31/2011
X P58883 Endevco 10/31/2011
Lower Spine Accelerometers (T12) Y P64147 Endevco 10/31/2011
Z P58786 Endevco 10/31/2011

Acetabulum Load Cell Y 275 Denton 11/3/2011
Lilac Wing Load Cell Y 279Fy Denton 11/3/2011

D-2 TR2553



Table 3 — Vehicle Instrumentation

Vehicle Instrumentation Serial Manufacturer Calibration
Number Date

Vehicle Center of Gravity X P35786 Endevco 10/4/2011

1 | Vehicle Center of Gravity Y P16289 Endevco 9/15/2011
Vehicle Center of Gravity Z P32219 Endevco 10/4/2011
Right Side Sill at Front Seat X P69809 Endevco 8/10/2011

2 | Right Side Sill at Front Seat Y P69802 Endevco 10/4/2011
Right Side Sill at Front Seat z P71294 Endevco 10/4/2011
Right Side Sill at Rear Seat X A081436 MS 10/4/2011

3 | Right Side Sill at Rear Seat Y A081453 MS 10/4/2011
Right Side Sill at Rear Seat z A081456 MS 10/4/2011

4 | Left Side Sill at Front Door Y A081424 MS 10/4/2011
5 | Left Side Sill at Rear Door Y A081457 MS 10/4/2011
6 | Left A-Post Lower Y A081412 MS 10/4/2011
7 | Left A-Post Middle Y A081410 MS 10/4/2011
8 | Left B-Post Lower Y A081431 MS 10/4/2011
9 | Left B-Post Middle X A081414 MS 10/4/2011
10 | Front Seat Track Y A081413 MS 10/4/2011
11 | Rear Seat Track or Structure Y A081447 MS 10/4/2011
12 | Right Rear Occ. Compartment Y | A081443 MS 10/4/2011
13 Engine Block X A034971 MS 10/4/2011
Engine Block Y A027662 MS 10/4/2011
Rear Floorpan Above Axle X P18532 Endevco 10/4/2011

14 | Rear Floorpan Above Axle Y P39743 Endevco 10/4/2011
Rear Floorpan Above Axle z P23303 Endevco 10/4/2011

TABLE 4 — MDB Instrumentation
MDB Instrumentation Serial Manufacturer Calibration
Number Date

MDB Center of Gravity X C16680 Endevco 10/4/2011
MDB Center of Gravity Y C14901 Endevco 10/4/2011
MDB Center of Gravity Z CP30 Endevco 10/4/2011

Left Frame at Rear Axle X C16507 Endevco 10/4/2011

Centerline
Left Frame at Rear Axle Y C16499 Endevco 10/4/2011
Centerline

D-3
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