REPORT NUMBER: SPNCAP-MGA-2013-004

NEW CAR ASSESSMENT PROGRAM (NCAP)
Side Impact Pole Test

GENERAL MOTORS LLC
2012 Chevrolet Silverado 2500 LT Crew Cab
NHTSA No.: GC0101

MGA RESEARCH CORPORATION
5000 Warren Road
Burlington, WI 53105

Test Date: July 25, 2012

Final Report Date: August 14, 2012

FINAL REPORT

U.S. DEPARTMENT OF TRANSPORTATION
National Highway Traffic Safety Administration
Office of Crashworthiness Standards
Mail Code: NVS-111
1200 New Jersey Ave, SE
Room W43-410
Washington, DC 20590



This publication is distributed by the U.S. Department of Transportation, National Highway
Traffic Safety Administration, in the interest of information exchange. The opinions, findings and
conclusions expressed in this publication are those of the author(s) and not necessarily those of
the Department of Transportation or the National Highway Traffic Safety Administration. The
United States Government assumes no liability for its contents or use thereof.

If trade or manufacturers' names or products are mentioned, it is only because they are

considered essential to the object of the publication and should not be construed as an
endorsement. The United States Government does not endorse products or manufacturers.

Prepared by: @9&-\

Donna Janovicz, Project Manager

% o
Approved by: %_. o _4

Ben Fischer, Project Engineer

Approval Date: August 14, 2012

FINAL REPORT ACCEPTANCE BY OCWS:

Division Chief, New Car Assessment Program
NHTSA, Office of Crashworthiness Standards

Date:

COTR, New Car Assessment Program
NHTSA, Office of Crashworthiness Standards

Date:




Technical Report Documentation Page

1. Report No. 2. Government Accession 3. Recipient's Catalog No.
SPNCAP-MGA-2013-004 No.

4. Title and Subtitle 5. Report Date

Final Report of New Car Assessment Program August 14, 2012

Side Impact Pole Testing of a 2012 Chevrolet Silverado 2500 LT 6. Performing Organization Code
Crew Cab, NHTSA No.: GC0101 MGA

7. Author(s) 8. Performing Organization Report No.
Donna Janovicz, Project Manager SPNCAP-MGA-2013-004

Ben Fischer, Project Engineer

9. Performing Organization Name and Address 10. Work Unit No.

MGA Research Corporation

5000 Warren Road 11. Contract or Grant No.
Burlington, WI 53105 DTNH22-09-D-00124

12. Sponsoring Agency Name and Address 13. Type of Report and Period
United States Department of Transportation Covered:

National Highway Traffic Safety Administration Final Test Report

Office of Crashworthiness Standards (NVS-111) July 25, 2012 to August 14, 2012
1200 New Jersey Ave, SE, Room W43-410 14. Sponsoring Agency Code
Washington, DC 20590 NVS-111

15. Supplementary Notes

16. Abstract

A 32.20 km/h, 75° oblique impact Side NCAP Test was conducted on the subject 2012 Chevrolet Silverado
2500 LT Crew Cab in accordance with the specifications of the Office of Crashworthiness Standards Side
NCAP Pole Laboratory Test Procedure for the generation of consumer information on vehicle side pole crash
protection. The test was conducted at MGA Research Corporation, in Burlington, Wisconsin, on July 25,
2012.

The impact velocity was 32.1 km/h, and the ambient temperature at the struck (driver’s) side of the target
vehicle at the time of impact was 21.3°C. The test vehicle post-test maximum crush was 447 mm at level 2.
The test vehicle’s performance was as follows:

Driver ATD (SID-lIs)

Measurement Description Units | Threshold Result
Head Injury Criteria (HICzg) N/A 1000 474
Resultant Lower Spine Acceleration Gs 82 53
Total Pelvic Force N N 5505 2966
(sum of acetabular and iliac forces)

Maximum Thoracic Rib Deflection mm 38* 31
Maximum Abdomen Rib Deflection mm 45* 36

*Proposed IARV
The two doors on the struck side of the vehicle did not separate from the body at the hinges or latches and
the opposite doors did not open during the side impact event.

17. Key Words 18. Distribution Statement
New Car Assessment Program (NCAP) Copies of this report are available from:
Side Impact National Highway Traffic Safety Administration
Pole Technical Information Services Division, NPO-411
Part 572V 1200 New Jersey Ave, SE, Room E12-100
SID-lIs Washington, DC 20590

Email: tis@nhtsa.dot.gov FAX: 202-493-2833
19. Security 20. Security 21. No. of Pages 22. Price
Classification of Report Classification of Page

Unclassified Unclassified 135




Section

Data Sheet No.

1

© 00 N oo o b~ w N

[ S N
N B O

Appendix

o O @

TABLE OF CONTENTS

Test Purpose and Procedure
Summary of Test Results

Occupant and Vehicle Information

General Test and Vehicle Parameter Data

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

Dummy Longitudinal Clearance Dimensions
Dummy Lateral Clearance Dimensions
Camera and Instrumentation Data

Vehicle Accelerometer Data

Rigid Pole Load Cell Data

Post-Test Observations

Vehicle Profile Measurements

Vehicle Exterior Crush Measurements

FMVSS No. 301 Static Rollover Results
Dummy/Vehicle Temperature Stabilization Data

Photographs
Vehicle and Dummy Response Data Plots
Dummy Configuration and Performance Verification Data

Test Equipment and Instrumentation Calibration Data

Page No.

11
12
13
14
15
16
18

19
22
23

o 0O m >



SECTION 1
TEST PURPOSE AND PROCEDURE
This 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 No. DTNH22-09-D-00124. The purpose of this test is to generate comparative side
impact performance in a 2012 Chevrolet Silverado 2500 LT Crew Cab. The side impact test was
conducted in accordance with the Office of Crashworthiness Standard’s Side NCAP Pole

Laboratory Test Procedure, dated May 2012.



SECTION 2
SUMMARY OF TEST RESULTS

A rigid pole side impact test was conducted on a 2012 Chevrolet Silverado 2500 LT Crew Cab.
The subject vehicle was towed into the rigid pole at an angle of 75° and a velocity of 32.1 km/h.
The test was conducted by MGA Research Corporation in Burlington, Wisconsin, on July 25,
2012. Pre-test and post-test photographs of the test vehicle and side impact dummy (SID-Is)
are included in Appendix A of this report.

One Part 572V (SID-1Is) dummy was placed in the driver designated seating position according
to instructions specified in the OCWS Side NCAP Pole Laboratory Test Procedure dated May
2012. Camera locations and other pertinent camera information are included in this report.

The Part 572V (SID-1ls) dummy was instrumented accordingly:

Head CG Triaxial Accelerometers (Primary and Redundant)

Thorax Upper, Middle, and Lower Rib Displacement Potentiometers
Abdomen Upper Rib and Lower Rib Displacement Potentiometers
Lower Spine (T12) Triaxial Accelerometers

lliac Load Cell

Acetabulum Load Cell

Appendix B contains the vehicle and dummy response data. Dummy configuration and
performance verification data can be found in Appendix C of this report. Appendix D contains
the test equipment and instrumentation calibration data.

Injury readings for the SID-lIs dummy were recorded as follows:

Measurement Description Driver ATD (SID-Iis)
Units | Threshold Result

Head Injury Criteria (HICzg) N/A 1000 474
Resultant Lower Spine Acceleration Gs 82 53
Total Pelvic Force N N 5505 2966
(sum of acetabular and iliac forces)

Maximum Thoracic Rib Deflection mm 38* 31
Maximum Abdominal Rib Deflection mm 45* 36

*Proposed IARV

Supplemental restraint information is given below:

Left Front (Driver) Left Rear (Passenger)

Restraint Type Occupant Location 1 Occupant Location 4

Mounted Deployed Mounted Deployed

Frontal Airbag Yes Yes

Knee Airbag No
Side Curtain Airbag Yes
Side Torso/Abdomen/Pelvis Airbag Yes
Seat Belt Pretensioner Yes
Seat Belt Load Limiter Yes

Other




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

GENERAL COMMENTS

There was no valid data collected for:
Left Floor Sill Y after 10ms

Left Lower A-Post Y is questionable from 34-46ms
Driver Seat Track Y is questionable from 27-31ms

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



SECTION 3
OCCUPANT AND VEHICLE INFORMATION



DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012

TEST VEHICLE INFORMATION AND OPTIONS

NHTSA No. GC0101 Traction Control System (TCS) Yes
Model Year 2012 Auto-Leveling System No
Make Chevrolet Automatic Door Locks (ADL) Yes
Model Silverado 2500 Crew Cab Power Window Auto-Reverse No
Body Style Truck Other Optional Feature N/A
VIN 1GCI1CXEGICF178947 Driver Front Airbaa Yes
Body Color Mocha Steel Metallic Driver Curtain Airbag Yes
Odometer Reading (km/mi) 74 /46 Driver Head/Torso Airbag No
Engine Displacement (L) 6.0 Driver Torso Airbag No
Type/No. Cylinders 8 Driver Torso/Pelvis Airbag Yes
Engine Placement Longitudinal Driver Pelvis Airbag No
Transmission Type Automatic Driver Knee Airbag No
Transmission Speeds 6 Rear Pass. Curtain Airbag Yes
Overdrive Yes Rear Pass. Head/Torso Airbag No
Final Drive Rear Rear Pass. Torso Airbag No
Roof Rack No Rear Pass. Torso/Pelvis Airbaa No
Sunroof/T-Top No Rear Pass. Pelvis Airbag No
Running Boards Yes Driver Seat Belt Pretensioner Yes
Tilt Steering Wheel Yes Rear Pass. Seat Belt Pretensioner No
Power Seats Driver Only Driver Load Limiter Yes
Anti-Lock Brakes (ABS) Yes Rear Pass. Load Limiter No
All Wheel Drive (AWD) No Other Safety Restraint N/A
Does owner’s manual provide instructions to turn off automatic door locks? No
DATA FROM CERTIFICATION LABEL
Manufactured By General Motors LLC GVWR (kg) 4309
Date of Manufacture 02/12 GAWR Front (kg) 1996
Vehicle Type Truck GAWR Rear (kg) 2812
VEHICLE SEATING AND WEIGHT CAPACITY DATA
Measured Parameter Front | Rear | Third
Designated Seating Capacity (DSC) 3
Capacity Weight (VCW) (kg) (A)
DSC x 68.04 kg (B)
Rated Cargo and Luggage Weight (RCLW) (kg) (A-B)
VEHICLE SEAT TYPE
Type of Seat Pan Type of Seat Back
Seating Location Bucket | Bench Split Contoured | Fixed Adjustable
Bench Manual Power
Front Seat X wi/lever
Rear or Second Row X X
Third Row Seat




DATA SHEET NO. 1 (CONTINUED)

GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GCO0101
Test Program:  NCAP Side Pole Impact Test Test Date:  7/25/2012
and temperature grades

Tire ply <p0 220 'H‘”f-'”wg

e i s

used

infiation &
load limit
e s
ST
wheel in inches w.?.:‘.ﬁ'?;‘p?.a'ﬂ.o)
TIRE PLACARD INFORMATION
Measured Parameter Front Rear
Recommended Cold Tire Pressure (kPa) 420 480
Recommended Tire Size LT265/70R18 LT265/70R18
TIRE SIDEWALL INFORMATION

Measured Parameter Front Rear
Max. Tire Pressure (kPa) 550 550
Tire Size on Vehicle LT265/70R18 LT265/70R18
Tire Manufacturer Michelin Michelin
Tire Name LTX A/T2 LTX A/T?
Tire Type Light Truck Light Truck
Tire Width 265 265
Aspect Ratio 70 70
Radial Yes Yes
Wheel Diameter 18 18
Load Index/Speed Symbol 124R 124R
Treadwear Not Applicable Not Applicable
Traction Grade Not Applicable Not Applicable
Temperature Grade Not Applicable Not Applicable
Tire Material Rubber Rubber




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

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GCO0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012
TEST PRESSURES

Units LF RF LR RR

As Delivered kpa 420 420 480 480

Tire Placard kpa 420 420 480 480

Owner’s Manual kpa

As Tested kpa 420 420 480 480

TEST VEHICLE AXLE WEIGHTS
As Delivered (UVW) As Tested (ATW) Fully Loaded

Units | Front Rear Total Front Rear Total Front Rear Total
Left kg 815.6 | 664.5 851.9 | 724.0 835.6 | 755.7
Right kg 771.1 | 654.6 7919 | 719.4 765.2 | 737.5
Ratio % 54.6 45.4 53.2 46.8 51.7 48.3
Totals | kg | 1586.7 | 1319.1 | 2905.8 | 1643.8 | 1443.4 | 3087.2 | 1600.8 | 1493.2 | 3094.0

TARGET TEST WEIGHT CALCULATION

Measured Parameter Units Value

Total Delivered Weight (UVW) kg 2905.8 (A)
Actual Weight of 1 P572V ATD (SID-lIs) ATD Used kg 52.2 (B)
Rated Cargo/Luggage Weight (RCLW) kg 136 ©)
Calculated Vehicle Target Weight (TVTW) kg 3094.0 (A+B+C)

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

WEIGHT OF BALLAST AND VEHICLE COMPONENTS REMOVED TO MEET TVTW

Component Description Weight (kg)
Ballast (if any) 80.3
None 0.0
TEST VEHICLE ATTITUDES AND CG
Units As As Fully Meets
Delivered | Tested | Loaded | Requirement***

Driver Door Sill Angle (front-to-rear)* deg -0.9 -0.8 -0.7 Yes
Front Pass. Sill Angle (front-to-rear)* deg -1.2 -1.1 -1.1 Yes
Front Bumper Angle (left-to-right)** deg -0.5 -0.5 -0.6 Yes
Rear Bumper Angle (left-to-right)** deg -0.2 -0.2 -0.4 Yes
Vehicle CG (Aft of Front Axle) mm 1775 1828 1887
Vehlc_:le (_:G (Left (+)_/ Right (-) from mm 16 18 o5
Longitudinal Centerline)

*ND=Nose Down (-), NU=Nose Up (+)
*** The “As Tested” vehicle attitude measurements must be equal to or between the “As
Delivered” and “Fully Loaded” vehicle attitude measurements.

** | D=Left Down (-), LU=Left Up (+)




Test Vehicle:

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

2012 Chevrolet Silverado 2500 LT Crew Cab

Test Program:

NCAP Side Pole Impact Test

SEAT POSITIONING

NHTSA No.
Test Date:

GC0101
7/25/2012

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

mid-angle position.

SCRL ANGLE RANGE

SCRL (°)

Seat Max Min Mid
Driver Seat 14.6 3.0 8.8
Front Passenger Seat Fixed Fixed Fixed
Front Center Seat Fixed Fixed Fixed
Struck Side Rear Seat Fixed Fixed Fixed
Non-Struck Side Rear Seat Fixed Fixed Fixed
Rear Center Seat Fixed Fixed Fixed

SEAT HEIGHT AND ANGLE

As Tested As Tested SCRP SCRP Height (mm)
Seat SCRL Arlgle SCRP Height Height Rear- Mid- Forward-
(Mid) (%) (mm) Position most Fore/Aft Most
8.8 20 Max 40 40 40
Driver Seat 8.8 20 Mid 20 20 20
8.8 20 Min 0 0 0
Fixed Fixed Max Fixed Fixed Fixed
Front Passenger Seat Fixed Fixed Mid Fixed Fixed Fixed
Fixed Fixed Min Fixed Fixed Fixed
Fixed Fixed Max Fixed Fixed Fixed
Front Center Seat Fixed Fixed Mid Fixed Fixed Fixed
Fixed Fixed Min Fixed Fixed Fixed
Fixed Fixed Max Fixed Fixed Fixed
Struck Side Rear Seat Fixed Fixed Mid Fixed Fixed Fixed
Fixed Fixed Min Fixed Fixed Fixed
) Fixed Fixed Max Fixed Fixed Fixed
gggrsstg;k Side Fixed Fixed Mid Fixed | Fixed Fixed
Fixed Fixed Min Fixed Fixed Fixed
Fixed Fixed Max Fixed Fixed Fixed
Rear Center Seat Fixed Fixed Mid Fixed Fixed Fixed
Fixed Fixed Min Fixed Fixed Fixed




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

Test Vehicle:
Test Program:

2012 Chevrolet Silverado 2500 LT Crew Cab
NCAP Side Pole Impact Test

NHTSA No.
Test Date:

GC0101
7/25/2012

SEAT FORE/AFT POSITIONS

Test Position from
Seat Total Fore/Aft Travel Forward-most Position
mm Detents mm Detent

Driver Seat 242
Front Passenger Seat 240 22 (1% as 1) 0 0 (1% as 0)
Front Center Seat Fixed Fixed Fixed Fixed
Struck Side Rear Seat Fixed Fixed Fixed Fixed
Non-Struck Side Rear Seat Fixed Fixed Fixed Fixed
Rear Center Seat Fixed Fixed Fixed Fixed

SEAT BACK ANGLE ADJUSTMENT

The driver’s seat back is positioned such that the dummy’s head is level.
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 passenger
seat back is positioned in accordance with the information provided by
the manufacturer on Form No. 1 for the 5" percentile female dummy in a

Side NCAP MDB test. The rear center and non-struck side rear

passenger’s seat back is set to match the struck-side rear seat back.

Seat Cushion

FRONT SEAT ASSEMBLY

Angle
(Degrees) !

/] seat
/| Back

Upright
Position

— >

i/ /inclinometer

Adjuster

SEAT BELT ANCHORAGE ADJUSTMENT
Seat belt anchorages are adjusted in accordance with the information provided by the

manufacturer on Form No. 1.

Total Seat Back Angle Test Position from Vertical
Seat Range

Degrees Detents Degree Detent
Driver Seat w/Seated Dummy 50.3 -0.7 4™ (1% as 0)
Front Passenger Seat 51.4 0.3 4™ (1% as 0)
Front Center Seat Fixed Fixed Fixed
Struck Side Rear Seat Fixed Fixed Fixed
Non-Struck Side Rear Seat Fixed Fixed Fixed
Rear Center Seat Fixed Fixed Fixed

Total # of Positions

Placed in Position #

Driver Seat

51" as 1)

0 (uppermost as 0)

HEAD RESTRAINT ADJUSTMENT

Head restraints are adjusted to the lowest and most full forward in-use position.

Total # of Positions

Placed in Position #

Driver Seat

4

Lowest




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

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012

STEERING COLUMN ADJUSTMENT

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

Fore/Aft Position
Degrees
(mm)

Lowermost, Position 1 78.0

Geometric Center, Position 2 68.2

Uppermost, Position 3 58.3

Telescoping Steering Wheel Travel _ LEFT SIDE VIEW

TeSt POSltlon 682 STEERING COLUMN ASSEMBLY

FUEL PUMP

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

The vehicle is equipped with an electric fuel pump.
Pump will run when engine is running. Also, it will run
briefly when ignition key is turned to the “on” position
without starting the engine. The fuel pipe is on the left
side.

Filler Neck Volume.

Fuel Line

\

Vapor Volume

Filler Cap

Unusable Capacity-
VEHICLE FUEL TANK ASSEMBLY

FUEL TANK CAPACITY DATA

Liters
Usable Capacity of “Standard Tank” (see Form No. 1) 135.1
Usable Capacity of “Optional Tank” (see Form No. 1)

Usable Capacity of Standard Tank as Specified in Owner’s Manual
Usable Capacity of Optional Tank as Specified in Owner’'s Manual

93% of Usable Capacity 125.6
Actual Amount of Solvent Used 126.8
1/3 of Usable Capacity 45.0

Is the actual amount of solvent used in the test equal to 93% + 1%
of the Usable Capacity stated in Form No. 1? YES

10



Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab

.DATA SHEET NO. 3
DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

Test Program: NCAP Side Pole Impact Test

NHTSA No. GC0101

Test Date: 7/25/2012

LEFT SIDE VIEW

Code Measurement Description Lengt[r?r(l\r;er:l)s /N 306 Angle (°)
HH Head to Header 326
HW Head to Windshield 648
HZ Head to Roof Liner 235
NR Nose to Rim 202
CD Chest to Dashboard 381
CS Chest to Steering Wheel 158

KDL/KDAL® | Left Knee to Dash 85
KDR/KDAR® | Right Knee to Dash 83

PAX®° Pelvic Tilt Angle (X-Axis)

PAY® Pelvic Tilt Angle (Y-Axis)

PHX Hip Point to Striker (X-Axis)

PHZ Hip Point to Striker (Z-Axis)

*H-point above striker

11




DATA SHEET NO. 4
DUMMY LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012

FRONT VIEW OF DUMMY

Driver S/N 306
Length (mm)

Code | Measurement Description

HR [Head to Side Header 256
HS |Head to Side Window 380
AD [ Arm to Door 194
HD | Hip Point to Door 168

12



DATA SHEET NO. 5
CAMERA AND INSTRUMENTATION DATA

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012
Direction
of ‘ 8 10 (Overhead- Wide View)
Travel

1 {Real Time)

Reference: (from Point of Impact for X and Y; from Ground for Z):
+X = Forward of Impact, + Y = Right of Impact, +Z = Down

Camera |, Coordinates (mm) Lens | Film Speed
View

No. X* Y* Z* (mm) (fpS)
1 Real-Time Pan View B il i 30
2 Front Ground Level -90 6340 -1920 24 1000
3 Impact Side 45° Forward -2150 5370 -1940 20 1000
4 Overhead Closeup 120 0 -4420 50 1000
5 Onboard — Driver Front

6 Onboard — Driver Side

7 Onboard — Driver Rear

8 Rear Ground Level -100 -7140 -1830 24 1000
9 Impact Side 45° Rearward -4180 -4590 -1930 20 1000
10 Overhead Wide View 370 0 -4610 14 1000
11

30

Real-Time Dummy Front View

* All measurements accurate to + 6 mm
Note: Vehicle was at a 75° angle to the rigid pole.

Explain why camera(s) did not operate as intended: Not Applicable

INSTRUMENTATION
Number of Channels
Driver Dummy 16
Vehicle Structure 18
Pole Load Cells 8
TOTAL 42

13



Test Vehicle:
Test Program:

DATA SHEET NO. 6
VEHICLE ACCELEROMETER DATA

2012 Chevrolet Silverado 2500 LT Crew Cab

NHTSA No. GCO0101

NCAP Side Pole Impact Test

Test Date: 7/25/2012

D e T e
ool Y A _— =
3- -.'-3&‘!- e T' .-'-' - — — |
2 I .-'-_'..f* : = .___'.--*'l ’ 3
-'*'._ _r___._:--f_':_'.;,_ _:__ : ) TE
: —L] 4% - | > i
- LONGITUDINAL 4 ~h
i L 4 =X
LATERAL 47
: VERTICAL
Rocker Panel -'I.
Accelerometer Location
D Coordinates (mm)
X Y Z
1 Vehicle CG 3269 -139 -638
2 Left Floor Sill 4052 -795 -487
3 A Pillar Sill 4490 -795 -486
4 A Pillar Low 4524 -873 -890
5 A Pillar Mid 4524 -872 -1103
6 B Pillar Sill 3552 -805 -516
7 B Pillar Low 3253 -825 -867
8 B Pillar Mid 3268 -816 -1132
9 Driver Seat Track 3658 -608 -751
10 Engine Top 5176 0 -1170
11 Firewall 4942 0 -1346
12 Right Roof 3305 630 -1939
13 Right Floor Sill 3480 795 -525
14 Rear Floorpan 884 0 -970

Reference:

X — Test Vehicle Rear Bumper (+forward)

Y — Test Vehicle Centerline (+ to right)
Z — Ground Plane (+ down)

14



DATA SHEET NO. 7
RIGID POLE LOAD CELL DATA

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012

254 mm Diameter Rigid Pole

Load Cell Locations
Height From Impact Surface
(mm)
182
470
698
986
1212
1641
1854
2053

O

X IN|O|O|D|W|IN|F
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DATA SHEET NO. 8
POST-TEST OBSERVATIONS

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012

TEST DUMMY INFORMATION AND CONTACT POINTS

Description Driver SID-lIs Dummy
Face Curtain Airbag, Frontal Airbag, Headrest
Top of Head Curtain Airbag, Headrest
Left Side of Head Curtain Airbag
Back of Head Headrest
Left Shoulder Side Airbag
Upper Torso Side Airbag, Seatback
Lower Torso Side Airbag, Seatback
Left Hip Side Airbag, Seat Cushion
Left Knee Door Panel

POST-TEST DOOR PERFORMANCE

D ini Struck Side Non-Struck Side | Rear Hatch/
escription Front Rear Front Rear | Other Door

Remained Closed and Operational No Yes Yes Yes N/A
Total Separation from Vehicle at Hinges or NoO No NoO NoO N/A
Latches
Latch or Hinge Systems Pulled Out of Their No No No No N/A
Anchorages
Disengaged from Latched Position No No No No N/A
Latch Separated from Striker No No No No N/A
Jammed Shut Yes Yes No No N/A
If Doqr Openeql at Striker, Record Width of N/A N/A N/A N/A N/A
Opening at Striker (mm)

POST-TEST SEAT PERFORMANCE

Struck Side Non-Struck Side

Description Front Rear Front Rear
Seat Movement Along Seat Track No No No No
Seat Disengagement from Floor Pan No No No No
Seat Back Movement from Initial Position No No No No
Seat Back Collapse No No No No

POST-TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance Observations and Conclusions
Pillar Performance No Separation
Sill Separation None
Windshield Damage Cracked

Side Window Damage Left Front Window Broke
Other Notable Effects None

16




Test Vehicle:

POST-TEST OBSERVATIONS

2012 Chevrolet Silverado 2500 LT Crew Cab

NCAP Side Pole Impact Test

Test Program:

DATA SHEET NO. 8 (CONTINUED)

NHTSA No.
Test Date:

GC0101
1/25/2012

SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION

Left Rear (Passenger)
Occupant Location 4

Deployed

Left Front (Driver)
Restraint Type Occupant Location 1
Mounted Deployed Mounted

Frontal Airbag Yes Yes
Knee Airbag No
Side Curtain Airbag Yes
Side Torso/Abdomen/Pelvis Airbag Yes
Seat Belt Pretensioner Yes
Seat Belt Load Limiter Yes

Other

Measured Parameter Units Tolerance Value
Vertical Impact Refe_rence Line (Aft of Front Axle) mm 1212
(Intended Impact Point)
Actual Impact Point (Aft of Front Axle) mm 1215
Horizontal Offset (+forward / -rearward) mm +/- 38 of Inte_nded -3

Impact Point

A_ngle Between Vehl_cle’s Longitudinal Centerline and deg 75 +/- 3 75
Line of Forward Motion
Trap No. 1 Velocity (Primary) km/h 31.4to 33.0 32.1
Trap No. 2 Velocity (Redundant) km/h 31.4t0 33.0 32.3

17




VEHICLE PROFILE MEASUREMENTS

DATA SHEET NO.

9

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012
All measurements in (mm) with tolerance of + 3 mm
LEFT SIDE VIEW
VEHICLE PRE- AND POST-TEST MEASUREMENT INFORMATION
Code Measurement Description Pre-Test | Post-Test | Difference
A | Wheelbase 3910 3857 53
B Front Axle to FSOV 982 985 -3
C Rear Axle to RSOV 1209 1209 0
D Total Vehicle Length at Centerline 6101 6051 50
E Front Bumper Thickness 194 194 0
F Front Bumper Bottom to Ground 270 290 -20
G Sill Height at Front Wheel Well 365 353 12
H Sill Height at Front Door Leading Edge 330 202 128
I Sill Height at B-Pillar 340 310 30
J1 | Sill Height at Rear Wheel Well 340 320 20
J2 | Pinch Weld Height at Rear Wheel Well 317 377 -60
K Sill Height Aft of Rear Wheel Well 560 572 -12
L Rear Bumper Thickness 214 214 0

M Rear Bumper Bottom to Ground 218 215

N Sill Height to Bottom of Front Window Sill 844 836 8
@] Front Door Leading Edge to Impact CL 567 567

P Rear Door Trailing Edge to Impact CL 1590 1654 -64
Q Front Window Opening 520 575 -55
R Right Side Length 5240 5275 -35
S Left Side Length 5240 5002 238
T Vehicle Width at B-Pillars 2004 1915 89

18



DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GCO0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012
S DR A N 0 I O

| _LeveLa

oy LEVEL 3
LEVEL?Z
—_'ELEL_W

| GROUND

1500 1200
REFEREMNCE PLANE

IMPACT POINT
FORWARDMOST POINT OF INDUCED DAMAGE

REARWARDMOST POINT OF INDIICED DAMAGE

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

MAXIMUM EXTERIOR CRUSH MEASUREMENTS

Level Measurement Description Height Above Ground (mm)
1 Sill Top 590
2 Occupant Hip Point 915
3 Mid Door 995
4 Window Sill 1270
5 Window Top 1905
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DATA SHEET NO. 10 (CONTINUED)
VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012
Pre-Test Post-Test Difference

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
-1200 166 130 -36
-1050 158 129 -29
-900 155 126 -29
-750 85 | 155 70 | 137 -15 | -18
-675 89 | 89 | 160 71 | 71 | 139 -18 | -18 | -21
-600 | 146 | 103 | 114 | 160 160 | 90 | 98 | 143 14 | -13 | -16 | -17
-525 | 156 | 115 | 119 | 158 193 | 123 | 121 | 139 37 8 2 -19
-450 | 160 | 115 | 118 | 155 228 | 166 | 170 | 178 68 | 51 | 52 | 23
-375 | 159 | 114 | 116 | 154 266 | 222 | 228 | 220 107 | 108 | 112 | 66
-300 | 159 | 112 [ 115 | 153 313 | 284 | 285 | 275 154 | 172 | 170 | 122
-225 | 159 | 111 | 114 | 152 355 | 343 | 340 | 331 196 | 232 | 226 | 179
-150 | 160 | 110 | 112 | 149 406 | 396 | 390 | 393 246 | 286 | 278 | 244
-75 ] 160 | 109 | 110 | 148 462 | 453 | 447 | 452 302 | 344 | 337 | 304
0 160 | 108 | 110 | 145 | 394 | 518 | 506 | 507 | 512 | 596 | 358 | 398 | 397 | 367 | 202
75 159 | 107 | 110 | 145 | 389 | 552 | 554 | 554 | 555 | 578 | 393 | 447 | 444 | 410 | 189
150 | 159 | 106 | 109 | 142 | 383 | 535 | 547 | 551 | 554 | 553 | 376 | 441 | 442 | 412 | 170
225 | 159 [ 105 | 108 | 141 | 379 | 485 | 504 | 508 | 516 | 515 | 326 | 399 | 400 | 375 | 136
300 | 159 | 105 | 107 | 140 | 377 | 426 | 466 | 458 | 463 | 488 | 267 | 361 | 351 | 323 | 111
375 | 159 | 105 | 107 | 139 | 373 | 366 | 403 | 400 | 402 | 446 | 207 | 298 | 293 | 263 | 73
450 | 159 [ 105 | 106 | 138 | 373 | 409 | 329 | 342 | 341 | 415 ] 250 | 224 | 236 | 203 | 42
525 | 159 | 104 | 106 | 136 | 371 | 256 | 275 | 273 | 287 | 406 | 97 | 171 | 167 | 151 | 35
600 | 159 [ 104 | 105 | 135 | 369 | 203 | 236 | 226 | 236 | 407 | 44 | 132 | 121 | 101 | 38
675 | 160 [ 104 | 105 | 135 | 367 | 128 | 175 | 177 | 210 | 402 | -32 | 71 | 72 | 75 | 35
750 | 160 [ 104 | 105 | 135 | 367 | 119 | 169 | 171 | 203 | 394 | -41 | 65 | 66 | 68 | 27
900 | 162 [ 103 | 105 | 133 | 363 | 113 | 162 | 165 | 196 | 394 | -49 | 59 | 60 | 63 | 31
1050 | 165 | 103 [ 105 | 132 | 361 | 104 | 154 | 157 [ 189 | 391 ]| -61 | 51 | 52 | 57 | 30
1200 | 166 | 104 [ 105 | 132 | 359 | 203 | 149 | 151 | 181 | 387 | 37 | 45 | 46 | 49 | 28
1350 | 169 | 104 [ 105 | 130 | 358 | 197 | 145 | 147 | 177 | 382 | 28 | 41 | 42 | 47 | 24
1500 | 169 | 105 | 106 | 130 191 | 141 | 141 | 167 22 | 36 | 35 | 37
1650 - 120 | 123 | 150 164 | 164 | 203 44 | 41 | 53

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 the test based on an estimated impact point. The final
distance from impact is determined after the final dummy positioning and the pole is aligned with

the center of gravity of the dummy’s head.
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DATA SHEET NO. 10 (CONTINUED)
VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GC0101
Test Program: NCAP Side Pole Impact Test Test Date: 7/25/2012
e00
T00
800
J—n
—e—Level 1
—m—Level 2
300 Level 3
Level 4
—k—Level 5
100
=100
-300 LA7hTd 4T eE s A AL L L L LT HET AR 8 Y H R 8 F R 3R D o o
ggsgasa}gasag“ nmnunmnmangsass



Test Vehicle:

Test Program:

A. From impact until vehicle motion ceases:

FMVSS NO. 301 STATIC ROLLOVER RESULTS

DATA SHEET NO. 11

2012 Chevrolet Silverado 2500 LT Crew Cab

NCAP Side Pole Impact Test

Test Time: 10:59 am

(Maximum Allowable = 1 ounce)
B. For the 5 minute period after motion ceases:
(Maximum allowable = 5 ounces)
C. For the following 25 minutes:
(Maximum allowable = 1 oz./minute)
D. Spillage Details:

[ | L]
RFEAR RUMPFR

0°/360°

Rear View

Temperature:

21.3°C

FMVSS 301 STATIC ROLLOVER DATA

NHTSA No.
Test Date:

GC0101
7/25/2012

0°/360° 90° 180° 270°
ROLLOVER SOLVENT COLLECTION TIME TABLE IN SECONDS

Test Phase Rotation Time Hold Time Total Time

0° to 90° 169 300 469

90° to 180° 150 300 450

180° to 270° 147 300 447

270° to 360° 160 300 460

FMVSS 301 ROLLOVER SPILLAGE TABLE (units in ounces)

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

ROLLOVER SOLVENT SPILLAGE LOCATION TABLE

Test Phase

0° to 90°

90° to 180°

180° to 270°

Spillage Location

270° to 360°
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DATA SHEET NO. 12
DUMMY/VEHICLE TEMPERATURE STABILIZATION DATA

Test Vehicle: 2012 Chevrolet Silverado 2500 LT Crew Cab NHTSA No. GCO0101
Test Program: NCAP Side Pole Impact Test Test Date:  7/25/2012
c
22.20 3
o B (I — S — S I S
ST S— — FRR— S— I— —— SUNPE P

DITTY s s s S S oz o o, S

202 e e S feomreras et — e

20.60 :
7/25/2012 7/25/2012 7/25/2012 7/25/2012 7/25/2012 712512012 7125/2012 7/25/2012 712512012
6:59:00 AM 7:30:00 AM 8:00:00 AM 8:30:00 AM 9:00:00 AM 9:30:00 AM 10:00:00 AM 10:30:00 AM 10:59:00 AM

30 minutes/div = 4 hours (M/d/yyyy h:mm:ss tt) Central Time Graph file (truncated): NCAP Pole - 2012 Chevrolet Silverado 2500 Crew Cab 7-25-12.spg

LN Serial# Description CH Value Maximum Average Minimum Units CH description Logger file
1 12032257 LoggerlD 1 2153  20.80 2061 C Temperature 12032257 LoggeriD.spl

23



APPENDIX A

PHOTOGRAPHS



Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

Photo No.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

TABLE OF PHOTOGRAPHS

As Delivered Right Front % View of Test Vehicle
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Pre-Test Left Side View of Test Vehicle
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Pre-Test Left Rear % View of Test Vehicle
Post-Test Left Rear % View of Test Vehicle
Pre-Test Rear View of Test Vehicle
Post-Test Rear View of Test Vehicle
Pre-Test Right Side View of Test Vehicle
Post-Test Right Side View of Test Vehicle
Pre-Test Overhead View of Test Area
Post-Test Overhead View of Test Area

Post-Test Overhead View of Test Area

Pre-Test Left Side View of Pole Positioned Against Side of Vehicle
Pre-Test Right Side View of Pole Positioned Against Side of Vehicle

Pre-Test Close-Up View of Impact Point Target

Post-Test Close-Up View of Impact Point Target Showing Impact

Location

Pre-Test Front Close-Up View of Dummy Head and Chest

Post-Test Front Close-Up View of Dummy

Pre-Test Left Side View of Dummy Showing Belt and Chalking
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45.

46.

47.
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49.
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Pre-Test Left Side View of Dummy Shoulder and Door Top View
Post-Test Left Side View of Dummy Shoulder and Door Top View

Pre-Test Front View of Seat Back Prior to Dummy Positioning

Pre-Test Front Close-Up View of Dummy Head and Shoulders in
Relation to Head Restraint
Pre-Test Front Close-Up View of Dummy Head and Shoulders in
Relation to Head Restraint

Pre-Test Front View of Seat Pan Prior to Dummy Positioning

Pre-Test Overhead View of Dummy Thighs on Seat Pan

Pre-Test Left Side View of Dummy’s Neck Showing Position of
Adjustable Neck Bracket

Pre-Test Left Side View of Dummy’s Head Showing Dummy’s Head is
Level

Pre-Test Placement of Dummy’s Feet

Pre-Test View of Belt Anchorage for Dummy

Pre-Test Left Side View of Steering Wheel

Pre-Test View of Disengaged Parking Brake

Pre-Test View of Parking Brake

Pre-Test Close-Up Left Side View of Driver Seat Track
Pre-Test Close-Up Left Side View of Driver Seat Back
Pre-Test Close-Up View of Driver Seat Back or Head Restraint
Pre-Test Dummy and Door Clearance View

Post-Test Dummy and Door Clearance View

Pre-Test Right Side View of Dummy and Front Seat of Occupant
Compartment

Post-Test Right Side View of Dummy and Front Seat of Occupant
Compartment

Pre-Test Inner Door Panel View

Post-Test Inner Door Panel View Showing Dummy Contact Location
Post-Test Dummy Close-Up Head Contact with Vehicle Interior View
Post-Test Dummy Close-Up Head Contact with Side Air Bag View

Post-Test Dummy Close-Up Head Contact with Frontal Air Bag View
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72.
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Post-Test Dummy Close-Up Torso Contact with Vehicle Interior View
Post-Test Dummy Close-Up Torso Contact with Side Air Bag View
Post-Test Dummy Close-Up Torso Contact with Side Air Bag View
Post-Test Dummy Close-Up Pelvis Contact with Vehicle Interior View
Post-Test Dummy Close-Up Pelvis Contact with Side Air Bag View
Pre-Test View of Fuel Filler Cap or Fuel Filler Neck

Post-Test View of Fuel Filler Cap or Fuel Filler Neck

Close-Up View of Vehicle’s Certification Label

Close-Up View of Vehicle’s Tire Information Placard or Label
Pre-Test Pole Barrier Front View

Post-Test Pole Barrier Front View

Pre-Test Pole Barrier Side View

Post-Test Pole Barrier Side View

Pre-Test Ballast View

Post-Test Primary and Redundant Speed Trap Read-Out

FMVSS No. 301 Static Rollover 0 Degrees

FMVSS No. 301 Static Rollover 90 Degrees

FMVSS No. 301 Static Rollover 180 Degrees

FMVSS No. 301 Static Rollover 270 Degrees

FMVSS No. 301 Static Rollover 360 Degrees

Impact Event

Monroney Label

Head Restraint Use and Adjustment Information from Vehicle Owner’s
Manual
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Post-Test Left Side View of Test Vehicle

A-4



",,",.lrr}'"‘l:llllllllll FENNE [ ‘
i PRE-TEST .

T L R P AR
Panosmma|~ i

‘ | s vermpofEeHy

'J'_V'_-

Post-Test I:eft Rear % View of Test Vehicle

A-5



X

gov’

2012 CHEVROLET SILVERADO
2500 CREW CAB

| |
EEmm/E=EN

Pre-Test Rear View of Test Vehicle

GCol01
75" OBLIQUE RIGID POLE SIDE NCAP
12072501
2012 CHEVROLET SILVERADO
2500 CREW CAB

Post-Tet Rear View of Test Vehicle

A-6




Post-Test Right Side View of Test Vehicle
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Post-Test Overhead View of Test Area
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B IMPACT LINE » |

Pre-Test Front Close-Up View of Dummy Head and Chest
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Pre-Test Left Side View of Dumm Sowing Belt and Chalking
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Post-Test Left Side View of Dummy Shoulder and Door Top View
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Pre-Test Front Close-Up View of Dummy Head and Shoulders in Relation to Head Restraint
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Pre-Test Front Close-Up View of Dummy Head and Shoulders in Relation to Head Restraint

PHOTOGRAPH NOT AVAILABLE

Pre-Test Front View of Seat Pan Prior to Dummy Positioning
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Pre-Test Left Side View of Dummy's Neck Showing Position of Adjustable Neck Bracket
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Pre-Test Placement of Dummy's Feet
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Pre-Test Left Side View of S:[éérlng Wheel
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PHOTOGRAPH NOT AVAILABLE

Pre-Test View of Disengaged Parking Brake
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Pre es \)\7‘81“ Parking Brake
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PBE-TEST
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Pre-Test Close-Up Left Side View of Driver Seat Track
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Pre-Test Close- Up Left Side View of Driver Seat Back
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Pre-Test Close-Up View of Driver Seat Back or Head Restraint
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Pre-Test Dummy and Door Clearance View
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Post-Test ummy and Door Clearance View
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Pre-Test Right Side View of Dummy and Front Seat of Occupant Compartment

A-22



GCY
SuGUE [railisy
YT 2501
o cHEY ROMEL 500 ERpDC 2t
Oew CA2

75
201

Pre-T
est|
nner Door Panel Jiew
View

A-23




GC\%\G\ L SIDE NCAP
75 OBLGUE ’,‘E’g&zsm £RADO 2500
1
2012 CHEV “casw CAB

Post-Test Dummy Close-Up Head Contact Wth Vehicle Interior View
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Post-Test Dummy Close-Up Head Contact with Side Air Bag View

Post-Test Dummy Close-Up Head Contact with Frontal Air Bag View
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Post-Test Dummy Close-Up Torso Contact with Veh

Post-Test Dummy Close-Up Torso Contact with Side Air Ba View



Test Dummy Close-Up Pelvis Contact with Vehicle Interior View
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Post-Test Dummy Close-Up Pelvis Contact with Side Air Bag View

safercar.gov
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GCO0101
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Pre-Test View of Fuel Filler Cap or Fuel Filler Neck
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CHEVROLET SILVERADO 2500
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Post-Test View of Fuel Filler Cap or Fuel Filler Neck

T T

D NERAL MOTORS LLC
GYWR AWR FART GAWR RR
4309 KG 1996 KG 2812 KG
9500 LB 4400 LB 6200 LB

THIS VEHICLE CONFORMS TO ALL APPLICABLE U.S. FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF
MANUFACTURE SHOWN ABOVE.

1GC1CXEG1CF178947  TvPe: TRUCK
MODEL: (20743
CD7P TIRESIZE SPEEDRTG  RIM COLD TIRE PRESSURE
FRT  LT265/70R18F R 18X84 420KPA(BOPSI)
RR  LT265/70R18E R 18X8. 480KPA(TOPS)
© SPA  LT265/70R18E S 18X84 550K PA(B0PSI)
SEE OWNER'S MANUAL( Ti] FOR MORE INFORMATION.,

GC0101

CIose-Up View rrbf‘ Vehicle's Certification Label
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91991

Ly68L140193X

N2 (SEATINGCAPACTY 'TOTAL 6 | FRONT3 ' REAR3 )

The combined weight of occupants and cargo should never exceed 1388 kg or 3059 Ibs.
ORIGINAL SIZE COLD TIRE PRESSURE

LT265/70R18E R 420 kPa, 60 PSI

LT265/70R18E R 480 kPa, 70 PSI
LT265/70R18E 8 550 kPa, 80 PSI

e p— - AR ¥

Pre-Test Pole Barrier Front View
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Pre-Test Pole Barrier Side View
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Pre-Test Ballast View
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POST-TEST

GCO0101
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Post-Test Primary and Redundant Speed Trap Read-Out

* OBLIQUE RIGID 7 SIDE NCAP.
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FMVSS No. 301 Static Rollover 0 Degrees
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FMVSS No. 301 Static Rollover 90 Degrees
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FMVSS No. 301 Static Rollover 180 Degrees
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STANDARD EQUIPMENT

TEMS FEATIRED EELOW ARE WOLLDZD AT WD EXTRA ORRAGEY
THE STARIARD VEREOLE PRCE SHOWY

5 YEAR/ 100,000 MILE

POWERTRAIN LIMITED WARRARTY

SEE DEALER FOR DETALS

MECRANIEAL

*VORTEC 6.0L V& ENGINE

*B-SPEED H.D. AUTO TRANSMISSION
*TORSION BAR FRONT SUSPENSICN
«MULTI-LEAF REAR SPAING SUSP
«285 HANDLING TRAILERING SUSP
*FULLY BOXED FRAME DESIGN

125 AMP ALTERNATOR
*RE-CIRCULATING BALL STEERING

SAFETY & SECURMTY
*4-WHEEL ABS BRAKES
*DRIVER AND RIGHT FRT PASS
AR BAGS

»THEFT DETERRENT SYSTEM
*REMOTE KEYLESS ENTRY
=DAYTIME RUNNING LAMPS

CITY MPG

Expected range
for most anivers
XX to XX MPG

Impact Event

¥

{ o N e
S TER

5

EPA Fuel Economy Estimates

GOVERNMENT 5-STAR SAFETY RATINGS

Overall Vehicle Scare
Based on the combined ratings of frontal, side and rollover.
Shauld ORLY be compared to other vehickes of similas size and weight.

Not Rated

HIGHWAY MPG  }} Fromir

Crash

Driver
Passenger

* % Kk
* K

Based o the risk of injury 0 2 frontal Tmpact.
Should ONLY be compared to other wehicles of similar size-and weight.

Your actuat
mileage will vary
depending on how you
drive and maintain
your vehicte.

See the FREE Fuel Economy Guide at dealers or www.fuelecanomy.gov

Source: National

Side Front seat Not Rated
Expected mnge Crash Rear seal Not Rated
for most drivers Based on the risk of injury in  site impact.
XX 0 XX MEG

Rollover * % X

Based on the ris of reliover in a single-vehicle crash.

Star ratings range from 1 t05 stars { % ¥ ¥ ) with 5 being the highest.
uay Traffic Safety Administration (NHTSA)

www.salerear.goy or 1-886-327-4236

i ’
2012 SILVERADO 2500 2WD LT exverion: MOCHA STEEL METALLIC  VGRTEG 6.0L VB SFI GAS ENGINE
CHEVVROLET CREW CAB INTERIOR: LIGHT CASHMERE/DARK  -SPEED AUTOMATIC TRANSMISSION
CASHMERE
Visit us at www.chevy.com
(s
*STABILITRAK-STASILITY CONTROL INTERIOR GTHER « LOCKING REAR DIFFERENTIAL (DEALER INSTALLED)
WITS TRAILER SWAY CONTROL AR CONDITIONIG “BATTERY RUN DOWN PROTECTION + INTEGRATED TRAILER BRAKE MIRRORS, CANPER STVLE, HEATED, 24000
AND HILL START ASSIST «POWERLOCKS +QILLIFE MONITOR SYSTEM CONTROLLER POWER ADJUSTABLE
<AUTO HEADLAMPS VHFLASH-TO-PASS *POWER WENDOWS. +24-HOUR AGADSIDE ASSISTANCE (REPLACES STD/OPT MIARORS)
«6 MTHS ONSTAR DIRECTIONS & +LEATHER WRAPPED STEERING WHEEL COMVEMIENCE PACKAGE: 86000 | 18" ALL-TERRAI BUAKWALLTRES 200,00
COMNECTIONS WITH AUTOMATIC LLLIMINATED VANITY MIRRORS. OPTIONS & PRICING « ADJUSTABLE PEDALS REAR AYLE - 4.10 RATIO 108.00
CRASH RESPONSE AND TURN-8Y- +UPLEVEL FRT SPLIT BENCH SEATS prem— 1T G RATING - 8,500 LBS NG,
TURN NAVIGATION (ASK CEALER WIDR LUMEAR & LOCKING STORAGE z « ELECTRIC REAR WINDOW DEFORGER VBRTEG 6.0L V8 SF GAS ENCINE NG
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3-2 Seats and Restraints

Head Restraints

Front Seats

The front seats have adjustable
head restraints in the outboard
seating positions.

/\ WARNING

With head restraints that are not
installed and adjusted properly,
there is a greater chance that
occupants will suffer a neck/
spinal injury in a crash. Do not
drive until the head restraints for
all occupants are installed and
adjusted properly.

Adjust the head restraint so that the
top of the restraint is at the same
height as the top of the occupant's
head. This position reduces the
chance of a neck injury in a crash.

¥

The height of the head restraint can
be adjusted. Pull the head restraint
up to raise it. Try to move the head
restraint to make sure that it is
locked in place.

To lower the head restraint, press
the button, located on the top of the
seatback, and push the restraint
down. Try to move the head
restraint after the button is released
to make sure that it is locked in
place.

The front seat outboard head
restraints are not designed to be
removed.

Head Restraint Use and Adjustment Information from Vehicle Owner's Manual
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APPENDIX B

VEHICLE AND DUMMY RESPONSE DATA PLOTS



TABLE OF DATA PLOTS
Driver Dummy Instrumentation Plots

Page No.
Figure No. 1. Driver Head Acceleration (X) Primary vs. Time B-1
Figure No. 2. Driver Head Acceleration (Y) Primary vs. Time B-1
Figure No. 3. Driver Head Acceleration (Z) Primary vs. Time B-1
Figure No. 4. Driver Head Resultant Primary Acceleration vs. Time B-1
Figure No. 5. Driver Lower Spine T12 Acceleration (X) vs. Time B-2
Figure No. 6. Driver Lower Spine T12 Acceleration (Y) vs. Time B-2
Figure No. 7. Driver Lower Spine T12 Acceleration (Z) vs. Time B-2
Figure No. 8. Driver Lower Spine T12 Resultant Acceleration vs. Time B-2
Figure No. 9. Driver lliac Wing Force on Impact Side (Y) vs. Time B-3
Figure No. 10. Driver Acetabulum Force on Impact Side (Y) vs. Time B-3
Figure No. 11. Driver Total Pelvis Force on Impact Side (Y) vs. Time B-3

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.qov

Additional Driver Dummy Instrumentation Data
Driver Head Acceleration (X) Redundant
Driver Head Acceleration (Y) Redundant
Driver Head Acceleration (Z) Redundant

Driver Upper Thorax Rib Deflection (Y)

Driver Middle Thorax Rib Deflection (Y)

Driver Lower Thorax Rib Deflection (Y)
Driver Upper Abdomen Rib Deflection (YY)

Driver Lower Abdomen Rib Deflection (Y)



Vehicle Instrumentation Data
Vehicle Center of Gravity Acceleration (X)
Vehicle Center of Gravity Acceleration (Y)
Vehicle Center of Gravity Acceleration (Z)
Left Floor Sill Acceleration (Y)
Left A-Pillar Sill Acceleration (YY)
Left Lower A-Pillar Acceleration (Y)
Left Mid A-Pillar Acceleration (Y)
Left B-Pillar Sill Acceleration (Y)
Left Lower B-Pillar Acceleration (Y)
Left Mid B-Pillar Acceleration (Y)
Driver Seat Track at Dummy Hip Point Acceleration (Y)
Engine Top Acceleration (X)
Engine Top Acceleration (Y)
Firewall Center Acceleration ()
Right Roof at Vertical Impact Reference Line Acceleration (Y)
Right Sill at Vertical Impact Reference Line Acceleration (Y)
Rear Floorpan Behind Rear Axle at Centerline Acceleration (X)

Rear Floorpan Behind Rear Axle at Centerline Acceleration ()

Pole Instrumentation Data
Load Cell Pole Barrier #1 Force (Y)
Load Cell Pole Barrier #2 Force (Y)
Load Cell Pole Barrier #3 Force (Y)
Load Cell Pole Barrier #4 Force (Y)
Load Cell Pole Barrier #5 Force (Y)
Load Cell Pole Barrier #6 Force (Y)
Load Cell Pole Barrier #7 Force (Y)
Load Cell Pole Barrier #8 Force (Y)



Ill'l @) 75° Oblique Rigid Pole Side NCAP Test Date: 07/25/2012
2012 Chevrolet Silverado 2500 Crew Cab - GC0101 Speed: 20.0 mph (32.1 km/h)

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

-10
-20
-30*

Max: 12.3 G's
Tmax: 101.3 ms
Min: -36.4 G's
Tmin: 66.0 ms
CFC 1000

-40

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

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

125
100
754
50|
251
0

Max: 114.7 G's
Tmax: 65.9 ms
Min: -21.8 G's
Tmin: 94.3 ms
CFC 1000

-25
-20 O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 30

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

0

Max: 23.9 G's
Tmax: 64.8 ms
Min: -9.0 G's
Tmin: 124.5 ms
CFC 1000

125
T Max: 121.5 G's
100
T Tmax: 65.9 ms
75
T Min: 0.0 G's
50
1 Tmin: 0.0 ms
25
1 CFC 1000
O T h
-20 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Ill'l @) 75° Oblique Rigid Pole Side NCAP Test Date: 07/25/2012
2012 Chevrolet Silverado 2500 Crew Cab - GC0101 Speed: 20.0 mph (32.1 km/h)

DRIVER LOWER SPINE X (G's) vs TIME (ms)

-10*

Max: 6.7 G's
Tmax: 95.4 ms
Min: -14.1 G's
Tmin: 76.5 ms
CFC 180

-15

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

DRIVER LOWER SPINE Y (G's) vs TIME (ms)

60T
507
401
301
20
10
07
-107
-207

Max: 50.9 G's
Tmax: 50.7 ms
Min: -20.1 G's
Tmin: 86.8 ms
CFC 180

-30

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

DRIVER LOWER SPINE Z (G's) vs TIME (ms)

Max: 20.4 G's

Tmax: 73.3ms
Min: -16.0 G's

Tmin: 47.5 ms
CFC 180

50 Max: 53.3 G's
40 1 Tmax: 50.6 ms
30 ” Min: 0.0 G's
20 T Tmin: 0.0 ms
10 CFC 180

0 -+

-20 O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
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Ill'l @) 75° Oblique Rigid Pole Side NCAP Test Date: 07/25/2012
2012 Chevrolet Silverado 2500 Crew Cab - GC0101 Speed: 20.0 mph (32.1 km/h)

DRIVER LEFT ILLIUM CREST FY (N) vs TIME (ms)

Max: 666.7 N
Tmax: 48.9 ms
Min: -26.8 N
Tmin: 17.2 ms
CFC 600

Max: 2321.3N
Tmax: 49.8 ms
Min: -3.3 N
Tmin: 0.0 ms

CFC 600

-500 7::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::‘::::
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 30

DRIVER LEFT LATERAL PELVIC FORCE (N) vs TIME (ms)

0

Max: 2966.3 N
Tmax: 49.6 ms
Min: -4.5 N
Tmin: 2.9 ms

CFC 600
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APPENDIX C

DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA



SID-lIsD External Measurements

SN: 306
No. Name Spec. (mm) Result Pass/Fail
A Sitting Height 772 - 788 785 Pass
B Shoulder Pivot Height 437 - 453 449 Pass
C H-point Height 79 - 89 86 Pass
D H-point from Seatback 141 -151 147 Pass
E Shoulder Pivot from Backline 97 - 107 99 Pass
F Thigh Clearance 119 -135 120 Pass
G Head Breadth 140 - 148 141 Pass
H Head Back from Backline 40 - 46 45 Pass
[ Head Depth 178 - 188 182 Pass
J Head Circumference 541 - 551 550 Pass
K Buttock to Knee Length 514 - 540 538 Pass
L Popliteal Height 343 - 369 349 Pass
M Knee Pivot to Floor Height 392 - 409 394 Pass
N Buttock Popliteal Length 416 - 442 435 Pass
®) Chest Depth w/o Jacket 195 - 211 198 Pass
P Foot Length 216 - 232 222 Pass
Q Hip Breadth (w/ pelvic plugs) 313 - 323 317 Pass
R Arm Length 249 - 259 250 Pass
S Knee Joint to Seatback 477 - 493 483 Pass
V Shoulder Width 341 - 357 351 Pass
w Foot Width 78 - 94 82 Pass
Y Chest Circumference w/ jacket 851 - 881 863 Pass
Z Waist Circumference 761 - 791 782 Pass
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MGA RESEARCH CORPORATION
HEAD DROP TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306 Test ID: D122501
Tested Parameter Units Specification Result | Pass/Fail
Laboratory Temperature deg C 20.6 t0 22.2 22.1 Pass
Laboratory Relative Humidity % 10to 70 47 Pass
Peak Resultant Acceleration G's 115 to 137 120 Pass
Peak Longitudinal Acceleration G's +/- 15 2.8 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A <15% Yes Pass
Overall Test Results Pass

1
7Y /2 07/06/2012

Lagéral ofy Technician | Test Date

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

TEST DATE: 07/06/2012
TEST #: D122501

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

125
Max: 120.3 G's
Tmax: 1.0 ms
100 +
Min: 0.2 G's
Tmin: -1.7 ms
[Chn CFC 1000
50+
25+
o—+—F—‘4—+—F—FFF—"FFFFTF—FF—FFFF :
-20 0 20 40 60 80 100
3 HEAD X (G's) vs TIME (ms)
Max: 2.8 G's
2.5 Tmax: 4.2 ms
2+ Min: -0.8 G's
Tmin: 0.4 ms
1.5+
CFC 1000
1,,
0.5+
0,
0.5
- Tttt :
-20 0 20 40 60 80 100
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= I“‘l ) TEST DESC: HEAD DROP TEST DATE: 07/06/2012
=—=13j TEST # D122501

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

100
Max: 98.2 G's

80 - Tmax: 1.0 ms
Min: -1.8 G's

60 Tmin: 53.1 ms
CFC 1000

40

20

0,

20 —————t—+F—+—+—+—+—F—+———+—F—————F————

-20 0 20 40 60 80 100

0 HEAD Z (G's) vs TIME (ms)
Max: 1.5 G's

0 Tmax: 5.9 ms

10+ Min: -69.4 G's
Tmin: 1.0 ms

207 CFC 1000

-30 T

-40

-50

-60 1

70 +—H—t—F——t—F————F—————F—————————

-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
LATERAL NECK PENDULUM TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306 Test I.D: D122502

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6 t0 22.2 22.0 Pass
Humidity % 10to 70 47 Pass
Impact Velocity m/s 5.51t0 5.63 5.58 Pass
10 ms m/s 2.20t0 2.80 2.63 Pass
15 ms m/s 3.30t0 4.10 3.68 Pass
Pendulum Velocity 20 ms m/s 4.40 to 5.40 4.90 Pass
25 ms m/s 5.40t0 6.10 5.50 Pass
25-100 ms m/s 5.50 t0 6.20 5.52 Pass
Maximum D-Plane Rotation deg 71 to 81 72 Pass
Time of Maximum D-Plane Rotation ms 50 to 70 59 Pass
Maximum Occipital Condyle Moment Nm -44 to -36 -43 Pass
Time of Moment Decay to 0 Nm ms 102 to 126 117 Pass
Overall Test Results Pass

-

Tasrcos e

Lap{)ra‘{ory Technician

Approved By

C-5
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Elll‘l. TEST DESC: NECK BENDING TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 18.32 ft/s, 5.58 m/s TEST #: D122502

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

Max: 6.3 m/s
Tmax: 188.6 ms
Min: -0.0 m/s
Tmin: -0.9 ms

CFC 180

FLEXION ANGLE (DEG) vs TIME (ms)

Max: 72.2 DEG
Tmax: 59.3 ms
Min: -28.4 DEG
Tmin: 173.3 ms
CFC 60

-20 0 20 40 60 80 100 120 140 160 180 200
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Elll‘l. TEST DESC: NECK BENDING TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 18.32 ft/s, 5.58 m/s TEST #: D122502

OCCIPITAL MOMENT (Nm) vs TIME (ms)

Max: 14.6 Nm
Tmax: 9.9 ms
Min: -42.6 Nm
Tmin: 54.1 ms

CFC 600

C-7
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MGA RESEARCH CORPORATION
SHOULDER IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test ID: D122503

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 20.6t0 22.2 22.0 Pass

Laboratory Relative Humidity % 10to 70 47 Pass

Impact Velocity m/s 4.20 t0 4.40 4.34 Pass

Maximum Probe Acceleration G's 13t0 18 15 Pass

Shoulder Displacement mm 28 to 37 29 Pass

Upper Spine (T1) Y Acceleration G's 17 to 22 18 Pass
Overall Test Results Pass

amca, LB
A] 7 ' 07/06/2012
Laporatory Technician Test Date

Approved By
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————— Ill‘l @) TEST DESC: SHOULDER IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.25 fi/s, 4.34 m/s TEST #: D122503

PROBE (G'S) vs TIME (ms)

15
Max: 15.0 G'S
12.57 Tmax: 14.3 ms
Min: -0.2 G'S
10
Tmin: 155.9 ms
7.5 CFC 180
57
2.5
0,
25-+H—4—t+F———F—+———+—F—————————
-20 0 20 40 60 80 100
SHOULDER DISPLACEMENT (mm) vs TIME (ms)
Max: 29.3 mm
25 - Tmax: 19.4 ms
Min: -0.0 mm
20 _
Tmin: 1.9 ms
15+ CFC 600
10+
5,7
0
-5+ttt
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: SHOULDER IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.25 fi/s, 4.34 m/s TEST #: D122503

UPPER SPINE Y ACCELERATION (G's) vs TIME (ms)

Max: 18.0 G's
Tmax: 9.5 ms
Min: -10.1 G's
Tmin: 41.8 ms

CFC 180

-15t+———+tF—+——+—+—F—+————F———+—+

-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
THORAX (WITH ARM) IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122504

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6 t0 22.2 22.0 Pass
Humidity % 10to 70 47 Pass
Impact Velocity m/s 6.60 to 6.80 6.77 Pass
Maximum Probe Acceleration G's 30 to 36 32 Pass
Shoulder Displacement mm 31t040 33 Pass
Upper Rib Displacement mm 2510 32 27 Pass
Middle Rib Displacement mm 30 to 36 31 Pass
Lower Rib Displacement mm 32 to 38 35 Pass
Upper Spine (T1) Y Acceleration G's 34 to 43 39 Pass
Lower Spine (T12) Y Acceleration G's 29 to 37 31 Pass
Overall Test Results Pass

-

Tasrco e

Labpfaté'ry Technician

David, Wnhelaren

Approved By

07/06/2012

Test Date
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————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122504

PROBE (G'S) vs TIME (ms)

35
Max: 31.9 G'S
Tmax: 13.5 ms
Min: -0.7 G'S
Tmin: 180.7 ms
CFC 180

-5+ttt

-20 0 20 40 60 80 100

5 SHOULDER DISPLACEMENT (mm) vs TIME (ms)
Max: 32.8 mm

30 Tmax: 16.9 ms

251 Min: -0.4 mm
Tmin: 33.1 ms

207 CFC 600

151

10

5,7

0

-5+t

-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122504

UPPER RIB DISPLACEMENT (mm) vs TIME (ms)

30
Max: 26.8 mm
Tmax: 17.3 ms
Min: -0.0 mm
Tmin: -16.7 ms
CFC 600

-5+ttt

-20 0 20 40 60 80 100

5 MIDDLE RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 31.4 mm

30 Tmax: 17.4 ms

251 Min: -0.0 mm
Tmin: -19.2 ms

207 CFC 600

151

10

5,7

0

-5+t

-20 0 20 40 60 80 100

C-13


wi1710
Text Box


————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122504

LOWER RIB DISPLACEMENT (mm) vs TIME (ms)

40
T Max: 35.1 mm
351
1 Tmax: 16.4 ms
30 1 Min: -0.0 mm
25 Tmin: -20.0 ms
20+ CFC 600
151
10
5,7
0
-5 —tt
-20 0 20 40 60 80 100
0 UPPER SPINE Y ACCELERATION (G's) vs TIME (ms)
Max: 39.3 G's
Tmax: 10.6 ms
Min: -10.3 G's
Tmin: 30.7 ms
CFC 180
-20 —tt
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122504

LOWER SPINE Y ACCELERATION (G's) vs TIME (ms)

35

Max: 31.0 G's
Tmax: 9.5 ms
Min: -7.5 G's
Tmin: 34.2 ms
CFC 180

C-15
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MGA RESEARCH CORPORATION
THORAX (WITHOUT ARM) IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122505

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.9 Pass
Humidity % 10to 70 47 Pass
Impact Velocity m/s 4.20t0 4.40 4.38 Pass
Maximum Probe Acceleration G's 14 to 18 15 Pass
Upper Rib Displacement mm 32t040 36 Pass
Middle Rib Displacement mm 391to0 45 41 Pass
Lower Rib Displacement mm 35 to 43 40 Pass
Upper Spine (T1) Y Acceleration G's 13to 17 14 Pass
Lower Spine (T12) Y Acceleration G's 7 to 11 9 Pass
Overall Test Results Pass
07/06/2012
Test Date

Approved By
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————— II l‘l @) TEST DESC: THORAX IMPACT WITHOUT ARM TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122505

PROBE (G'S) vs TIME (ms)

17.5
Max: 156.1 G'S
159 Tmax: 19.8 ms
12.51 Min: -0.3 G'S
Tmin: 170.1 ms
10
CFC 180
7.5
5,
2.5
0,
25-+—4—tF———F—+———+—F———————+
-20 0 20 40 60 80 100
0 UPPER RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 36.0 mm
35
1 Tmax: 21.8 ms
30T Min: -0.0 mm
251 Tmin: -8.3 ms
CFC 600
20
151
10
577
0
-5+t
-20 0 20 40 60 80 100
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————————— II l‘l @) TEST DESC: THORAX IMPACT WITHOUT ARM TEST DATE: 07/06/2012
)

‘ VELOCITY: 14.37 fi/s, 4.38 m/s

TEST #: D122505

MIDDLE RIB DISPLACEMENT (mm) vs TIME (ms)

50
Max: 41.5 mm

40+ Tmax: 22.3 ms
Min: -0.0 mm

30 Tmin: -20.0 ms
CFC 600

20

10

0

10 +————+—F—+—+—F—+—F—+—+—+—+—— —

-20 0 20 40 60 80 100

0 LOWER RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 40.1 mm

40+ Tmax: 22.7 ms
Min: -0.0 mm

30+ Tmin: -12.6 ms
CFC 600

20

10

0

10 +—————F—————F—————F —

-20 0 20 40 60 80 100
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————— II l‘l @) TEST DESC: THORAX IMPACT WITHOUT ARM TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122505

UPPER SPINE Y ACCELERATION (G's) vs TIME (ms)

15
T Max: 13.9 G's
12.5+
1 Tmax: 17.2 ms
107 Min: -5.9 G's
7.5 Tmin: 48.3 ms
5-F CFC 180
2.5
0
2.5
51
75 —tt
-20 0 20 40 60 80 100
0 LOWER SPINE Y ACCELERATION (G's) vs TIME (ms)
Max: 94 G's
Tmax: 15.0 ms
Min: -4.0 G's
Tmin: 47.8 ms
CFC 180
-5 —_—
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
ABDOMINAL IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122506

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.9 Pass
Humidity % 10to 70 47 Pass
Impact Velocity m/s 4.20 to 4.40 4.38 Pass
Maximum Probe Acceleration G's 12to 16 13 Pass
Upper Abdomen Rib Displacement mm 36 to 47 43 Pass
Lower Abdomen Rib Displacement mm 33 to 44 37 Pass
Lower Spine (T12) Y Acceleration G's 9to 14 10 Pass
Overall Test Results Pass
lasco. AL
TADAMCA. <TAX 07/06/2012
La@ératory Technician Test Date

Approved By
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————— Ill‘l @) TEST DESC: ABDOMEN IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122506

PROBE (G'S) vs TIME (ms)

15
Max: 13.2 G'S
12.57 Tmax: 18.5 ms
Min: -0.2 G'S
10
Tmin: 157.8 ms
7.5 CFC 180
57
2.5
0,
25-+—4—tF———F—+———+—F———————+
-20 0 20 40 60 80 100
UPPER ABDOMEN RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 43.1 mm
40+ Tmax: 25.0 ms
Min: -0.0 mm
30+ Tmin: 1.0 ms
CFC 600
20
10
0
10—t
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: ABDOMEN IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122506

LOWER ABDOMEN RIB DISPLACEMENT (mm) vs TIME (ms)

40
T Max: 37.0 mm
35+
1 Tmax: 24.4 ms
30 ” Min: -0.0 mm
251 Tmin: -17.9 ms
201 CFC 600
15+
10+
5,,
0
-5+ttt
-20 0 20 40 60 80 100
19.5 LOWER SPINE ACCELERATION (G's) vs TIME (ms)
Max: 104 G's
Tmax: 13.2 ms
Min: -2.4 G's
Tmin: 61.7 ms
CFC 180
.-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
PELVIS IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122507

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 22.0 Pass
Humidity % 10to0 70 47 Pass
Impact Velocity m/s 6.60 to 6.80 6.77 Pass
Maximum Probe Acceleration G's 38 to 47 44 Pass
Pelvis Y Acceleration After 6 ms G's 34 to 42 41 Pass
Peak Acetabulum Force N 3600 to 4300 3,921 Pass
Overall Test Results Pass
lanica, L
TAMCA . ~TAX 07/06/2012
Laggr'asiary Technician Test Date

Approved By
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‘ VELOCITY: 22.22 fi/s, 6.77 m/s

—————— @) TEST DESC: PELVIS IMPACT

TEST DATE: 07/06/2012
TEST #: D122507

PROBE (G'S) vs TIME (ms)

50
Max: 43.6 G'S
40+ Tmax: 8.4 ms
Min: -0.7 G'S
30 Tmin: 0.6 ms
CFC 180
20
10
0,7
10 +————+—F—+—+—F—+—F—+—+—+—+—— —t 1 :
-20 0 20 40 60 80 100
PELVIS Y ACCELERATION (G's) vs TIME (ms)
Max: 41.9 G's
40 Tmax: 2.6 ms
Min: -14.3 G's
301 _
Tmin: 24.4 ms
20 CFC 180
10+
0,,
-10+
20 —————F—+—+——+—+F+—+—+—+—+—— —t 1 :
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: PELVIS IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122507

ACETABULUM FORCE (N) vs TIME (ms)

4000
T Max: 3920.8 N
3500
1 Tmax: 8.2 ms
3000 Min: -76.7 N
2500 Tmin: 1.5 ms
2000 CFC 600
1500 +
1000
500
0 i -
-500 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
ILIAC IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122508

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.9 Pass
Humidity % 10to 70 46 Pass
Impact Velocity m/s 4.20 to 4.40 4.38 Pass
Maximum Probe Acceleration G's 36 to 45 38 Pass
Pelvis Y Acceleration G's 2810 39 31 Pass
Peak Pelvis lliac Force N 4100 to 5100 4,497 Pass
Overall Test Results Pass
lamea, AL
TADMCAL  <TAX 07/06/2012
Lgﬂoratory Technician Test Date

,SMM ) ‘7,()4/MQ%WWL

Approved By
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————— Ill‘l @) TEST DESC: ILLIAC IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122508

PROBE (G'S) vs TIME (ms)

Max: 38.0 G'S
Tmax: 9.8 ms
Min: -0.1 G'S

Tmin: 41.1 ms

CFC 180
-5 —tt
-20 0 20 40 60 80 100
5 PELVIS Y ACCELERATION (G's) vs TIME (ms)
Max: 31.3 G's
30 Tmax: 9.0 ms
251 Min: -2.4 G's
Tmin: 44.8 ms
207 CFC 180
151
10
5,7
0
-5 —tt
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: ILLIAC IMPACT TEST DATE: 07/06/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122508

ILIAC FORCE (N) vs TIME (ms)

5000
Max: 4497.5 N

4000 Tmax: 9.8 ms
Min: -16.5 N

3000 Tmin: 34.8 ms
CFC 600

2000

1000

0 |
-1000 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
HEAD DROP TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306 Test ID: D122731
Tested Parameter Units Specification Result | Pass/Fail
Laboratory Temperature deg C 20.6 t0 22.2 22.1 Pass
Laboratory Relative Humidity % 10to 70 45 Pass
Peak Resultant Acceleration G's 115 to 137 119 Pass
Peak Longitudinal Acceleration G's +/- 15 4.4 Pass
Unimodal N/A Yes Yes Pass
Oscillations N/A <15% Yes Pass
Overall Test Results Pass

07/25/2012
Test Date

David, Wnhelaren

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

TEST DATE: 07/25/2012
TEST #: D122731

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

125
Max: 119.1 G's
Tmax: 1.5 ms
100 +
Min: 0.1 G's
Tmin: 10.9 ms
[Chn CFC 1000
50+
25+
0 "+ ] :
-20 0 20 40 60 80 100
5 HEAD X (G's) vs TIME (ms)
Max: 4.4 G's
Tmax: 2.0 ms
Min: -1.5G's
Tmin: 5.5 ms
CFC 1000
2 | | — | :
-20 0 20 40 60 80 100

C-30



wi1710
Text Box


= I“‘l ) TEST DESC: HEAD DROP TEST DATE: 07/25/2012
=—=13j TEST # D122731

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

100
Max: 99.4 G's
Tmax: 1.5 ms
75
Min: -1.5 G's
Tmin: 43.9 ms
507 CFC 1000
25
0,
25—t
-20 0 20 40 60 80 100
0 HEAD Z (G's) vs TIME (ms)
Max: 1.2 G's
Tmax: 5.7 ms
Min: -65.6 G's
Tmin: 1.6 ms
CFC 1000
—
40 60 80 100
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MGA RESEARCH CORPORATION
LATERAL NECK PENDULUM TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306 Test I.D: D122732

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6 t0 22.2 21.5 Pass
Humidity % 10to 70 49 Pass
Impact Velocity m/s 5.51t0 5.63 5.58 Pass
10 ms m/s 2.20t0 2.80 2.52 Pass
15 ms m/s 3.30t0 4.10 3.74 Pass
Pendulum Velocity 20 ms m/s 4.40 to 5.40 5.06 Pass
25 ms m/s 5.40t0 6.10 5.50 Pass
25-100 ms m/s 5.50 t0 6.20 5.53 Pass
Maximum D-Plane Rotation deg 71 to 81 72 Pass
Time of Maximum D-Plane Rotation ms 50to 70 60 Pass
Maximum Occipital Condyle Moment Nm -44 to -36 -43 Pass
Time of Moment Decay to 0 Nm ms 102 to 126 116 Pass
Overall Test Results Pass

fasca, I

Lal@fgratory Technician

b(wi/f_) ‘ijwﬂum

Approved By

C-32
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Test Date




Elll‘l. TEST DESC: NECK BENDING TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 18.32 ft/s, 5.58 m/s TEST #: D122732

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

Max: 6.4 m/s
Tmax: 189.0 ms
Min: -0.0 m/s
Tmin: -0.7 ms

CFC 180

FLEXION ANGLE (DEG) vs TIME (ms)

Max: 72.5 DEG
Tmax: 59.8 ms
Min: -29.5 DEG
Tmin: 173.7 ms
CFC 60

-20 0 20 40 60 80 100 120 140 160 180 200
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Elll‘l. TEST DESC: NECK BENDING TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 18.32 ft/s, 5.58 m/s TEST #: D122732

OCCIPITAL MOMENT (Nm) vs TIME (ms)

Max: 15.4 Nm
Tmax: 7.0 ms
Min: -43.4 Nm
Tmin: 63.1 ms

CFC 600

C-34



MGA RESEARCH CORPORATION
SHOULDER IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test ID: D122733

Tested Parameter Units Specification Result Pass/Fail

Laboratory Temperature deg C 20.6t0 22.2 21.3 Pass

Laboratory Relative Humidity % 10to 70 51 Pass

Impact Velocity m/s 4.20 t0 4.40 4.38 Pass

Maximum Probe Acceleration G's 13t0 18 15 Pass

Shoulder Displacement mm 28 to 37 29 Pass

Upper Spine (T1) Y Acceleration G's 17 to 22 18 Pass
Overall Test Results Pass

amca, LB
A] 7 ' 07/25/2012
Laporatory Technician Test Date

Dawid, Wenhelaren

Approved By
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————— Ill‘l @) TEST DESC: SHOULDER IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122733

PROBE (G'S) vs TIME (ms)

17.5
Max: 156.2 G'S
159 Tmax: 13.8 ms
12.5 Min: -0.2 G'S
Tmin: 43.6 ms
10
CFC 180
7.5
5,
2.5
0,
25-+H—4—t+F———F—+———+—F—————————
-20 0 20 40 60 80 100
SHOULDER DISPLACEMENT (mm) vs TIME (ms)
Max: 28.9 mm
25 Tmax: 18.5 ms
Min: -0.0 mm
20 _
Tmin: -10.2 ms
151 CFC 600
10+
5,7
0
-5+ttt
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: SHOULDER IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 14.37 fi/s, 4.38 m/s TEST #: D122733

UPPER SPINE Y ACCELERATION (G's) vs TIME (ms)

Max: 18.2 G's
Tmax: 8.1 ms
Min: -11.7 G's
Tmin: 37.3 ms
CFC 180

-15t+———+tF—+——+—+—F—+————F———+—+

-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
THORAX (WITH ARM) IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122734

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6 t0 22.2 21.3 Pass
Humidity % 10to 70 51 Pass
Impact Velocity m/s 6.60 to 6.80 6.77 Pass
Maximum Probe Acceleration G's 30 to 36 32 Pass
Shoulder Displacement mm 31t040 32 Pass
Upper Rib Displacement mm 2510 32 27 Pass
Middle Rib Displacement mm 30 to 36 32 Pass
Lower Rib Displacement mm 32 to 38 36 Pass
Upper Spine (T1) Y Acceleration G's 34 to 43 39 Pass
Lower Spine (T12) Y Acceleration G's 29 to 37 31 Pass
Overall Test Results Pass

Jumca, L

Lapﬁratory Technician

Dawid, Wenhelaren

Approved By

C-38
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Test Date
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————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122734

PROBE (G'S) vs TIME (ms)

35
Max: 32.4 G'S
Tmax: 13.6 ms
Min: -0.7 G'S
Tmin: 183.7 ms
CFC 180

-5+ttt

-20 0 20 40 60 80 100

5 SHOULDER DISPLACEMENT (mm) vs TIME (ms)
Max: 31.6 mm

30 Tmax: 17.0 ms

251 Min: -0.8 mm
Tmin: 33.4 ms

207 CFC 600

151

10

5,7

0

-5+t

-20 0 20 40 60 80 100

C-39


wi1710
Text Box


—————— IIl‘I: TEST DESC: THORAX IMPACT WITH ARM
- )

VELOCITY: 22.22 fi/s, 6.77 m/s

TEST DATE: 07/25/2012
TEST #: D122734

UPPER RIB DISPLACEMENT (mm) vs TIME (ms)

30
Max: 26.8 mm
25 Tmax: 17.5 ms
Min: -0.0 mm
20+
Tmin: -4.0 ms
151 CFC 600
10+
5,7
0
-5+ 1 —t 1 :
-20 0 20 40 60 80 100
MIDDLE RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 32.0 mm
30 Tmax: 17.7 ms
251 Min: -0.0 mm
Tmin: -7.9 ms
20T CFC 600
15
10+
5,,
0
-5 : | —— —— —— ——— :
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122734

LOWER RIB DISPLACEMENT (mm) vs TIME (ms)

40
T Max: 36.1 mm
351
1 Tmax: 16.7 ms
30 1 Min: -0.0 mm
25 Tmin: -11.2 ms
20+ CFC 600
151
10
5,7
0
-5 —tt
-20 0 20 40 60 80 100
0 UPPER SPINE Y ACCELERATION (G's) vs TIME (ms)
Max: 39.3 G's
Tmax: 10.7 ms
Min: -11.5 G's
Tmin: 30.6 ms
CFC 180
-20 —tt
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: THORAX IMPACT WITH ARM TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122734

LOWER SPINE Y ACCELERATION (G's) vs TIME (ms)

35

Max: 30.9 G's
Tmax: 9.5 ms
Min: -8.2 G's
Tmin: 34.0 ms
CFC 180

C-42
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MGA RESEARCH CORPORATION
THORAX (WITHOUT ARM) IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122735

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.3 Pass
Humidity % 10to 70 51 Pass
Impact Velocity m/s 4.20t0 4.40 4.34 Pass
Maximum Probe Acceleration G's 14 to 18 16 Pass
Upper Rib Displacement mm 32t040 36 Pass
Middle Rib Displacement mm 391to0 45 42 Pass
Lower Rib Displacement mm 35 to 43 40 Pass
Upper Spine (T1) Y Acceleration G's 13to 17 14 Pass
Lower Spine (T12) Y Acceleration G's 7 to 11 10 Pass
Overall Test Results Pass
07/25/2012
Test Date

David, Wnhelaren

Approved By
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————————— II l‘l @) TEST DESC: THORAX IMPACT WITHOUT ARM TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 14.25 fi/s, 4.34 m/s TEST #: D122735

PROBE (G'S) vs TIME (ms)

17.5
Max: 15.6 G'S
159 Tmax: 20.0 ms
12.51 Min: -0.2 G'S
Tmin: 170.5 ms
10
CFC 180
7.5
5,
2.5
0,
25-+—4—tF———F—+———+—F———————+
-20 0 20 40 60 80 100
0 UPPER RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 36.0 mm
35
1 Tmax: 22.8 ms
30T Min: -0.0 mm
251 Tmin: -19.0 ms
CFC 600
20
151
10
577
0
-5+t
-20 0 20 40 60 80 100
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————————— II l‘l @) TEST DESC: THORAX IMPACT WITHOUT ARM TEST DATE: 07/25/2012
)

‘ VELOCITY: 14.25 fi/s, 4.34 m/s

TEST #: D122735

MIDDLE RIB DISPLACEMENT (mm) vs TIME (ms)

50
Max: 41.7 mm

40+ Tmax: 22.1 ms
Min: -0.0 mm

30 Tmin: -13.9 ms
CFC 600

20

10

0

10 +————+—F—+—+—F—+—F—+—+—+—+—— —

-20 0 20 40 60 80 100

0 LOWER RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 40.2 mm

40+ Tmax: 23.6 ms
Min: -0.0 mm

30+ Tmin: -20.0 ms
CFC 600

20

10

0

10 +—————F—————F—————F —

-20 0 20 40 60 80 100
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————————— II l‘l @) TEST DESC: THORAX IMPACT WITHOUT ARM TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 14.25 fi/s, 4.34 m/s TEST #: D122735

UPPER SPINE Y ACCELERATION (G's) vs TIME (ms)

15
Max: 14.4 G's
Tmax: 16.9 ms
10+
Min: -5.9 G's
Tmin: 51.4 ms
ST CFC 180
0
5+
10 +————+tF—+—+—+—F—+—+——+—F—————F———
-20 0 20 40 60 80 100
LOWER SPINE Y ACCELERATION (G's) vs TIME (ms)
Max: 9.9 G's
Tmax: 15.1 ms
Min: -4.3 G's
Tmin: 46.9 ms
CFC 180
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
ABDOMINAL IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306 Test I.D: D122736
Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.3 Pass
Humidity % 10to 70 51 Pass
Impact Velocity m/s 4.20 to 4.40 4.34 Pass
Maximum Probe Acceleration G's 12 to 16 13 Pass
Upper Abdomen Rib Displacement mm 36 to 47 42 Pass
Lower Abdomen Rib Displacement mm 33 to 44 40 Pass
Lower Spine (T12) Y Acceleration G's 9to 14 10 Pass
Overall Test Results Pass

07/25/2012

Test Date

Approved By
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————— Ill‘l @) TEST DESC: ABDOMEN IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 14.25 fi/s, 4.34 m/s TEST #: D122736

PROBE (G'S) vs TIME (ms)

15
Max: 13.0 G'S
12.57 Tmax: 18.3 ms
Min: -0.3 G'S
10
Tmin: 169.6 ms
7.5 CFC 180
57
2.5
0,
25-+—4—tF———F—+———+—F———————+
-20 0 20 40 60 80 100
UPPER ABDOMEN RIB DISPLACEMENT (mm) vs TIME (ms)
Max: 41.8 mm
40+ Tmax: 24.5 ms
Min: -0.0 mm
304 Tmin: -4.8 ms
CFC 600
20
10
0
10—t
-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: ABDOMEN IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 14.25 fi/s, 4.34 m/s TEST #: D122736

LOWER ABDOMEN RIB DISPLACEMENT (mm) vs TIME (ms)

40
T Max: 39.8 mm
351
1 Tmax: 23.5 ms
30 1 Min: -0.0 mm
25 Tmin: -17.4 ms
20+ CFC 600
151
10
5,7
0
-5 —tt
-20 0 20 40 60 80 100
5 LOWER SPINE ACCELERATION (G's) vs TIME (ms)
Max: 10.2 G's
Tmax: 13.2 ms
Min: -3.0 G's
Tmin: 40.2 ms
CFC 180
-5 —tt
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
PELVIS IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122737

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.3 Pass
Humidity % 10to 70 51 Pass
Impact Velocity m/s 6.60 to 6.80 6.77 Pass
Maximum Probe Acceleration G's 38 to 47 44 Pass
Pelvis Y Acceleration After 6 ms G's 34 to 42 41 Pass
Peak Acetabulum Force N 3600 to 4300 3,993 Pass
Overall Test Results Pass
lanica, L
TAMCA . ~TAX 07/25/2012
Laggr'asiary Technician Test Date

bmfuﬁ) ‘7,(),(/)4%-@%%%

Approved By
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————— Ill‘l @) TEST DESC: PELVIS IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 22.22 fi/s, 6.77 m/s TEST #: D122737

PROBE (G'S) vs TIME (ms)

50

Max: 44.4 G'S
Tmax: 7.3 ms
Min: -0.6 G'S

Tmin: -0.6 ms

CFC 180

-20 0 20 40 60 80 100

o PELVIS Y ACCELERATION (G's) vs TIME (ms)

Max: 41.1 G's
Tmax: 1.4 ms
Min: -13.7 G's
Tmin: 22.8 ms
CFC 180

-20 0 20 40 60 80 100
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@) TEST DESC: PELVIS IMPACT

VELOCITY: 22.22 fi/s, 6.77 m/s

TEST DATE: 07/25/2012
TEST #: D122737

ACETABULUM FORCE (N) vs TIME (ms)

4000
Max: 3992.7 N
Tmax: 7.2 ms
3000+
Min: -70.4 N
Tmin: 0.3 ms
20007~ CFC 600
1000
0 \
-1000 — i i — —
-20 0 20 40 60 80 100
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MGA RESEARCH CORPORATION
ILIAC IMPACT TEST
SID-lis BUILD LEVEL D DUMMY

ATD Serial No: 306

Test I.D: D122738

Tested Parameter Units Specification Result Pass/Fail
Temperature deg C 20.6t0 22.2 21.3 Pass
Humidity % 10to 70 51 Pass
Impact Velocity m/s 4.20 to 4.40 4.23 Pass
Maximum Probe Acceleratio G's 36 to 45 38 Pass
Pelvis Y Acceleration G's 2810 39 31 Pass
Peak Pelvis lliac Force N 4100 to 5100 4,505 Pass
Overall Test Results Pass
lasca, L
TADMCAL  <TAX 07/25/2012
Laﬁoratory Technician Test Date
Dawid, Wnhelraren

Approved By
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————— Ill‘l @) TEST DESC: ILLIAC IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 13.89 fi/s, 4.23 m/s TEST #: D122738

PROBE (G'S) vs TIME (ms)

40
Max: 38.1 G'S

35T Tmax: 9.5 ms

30 + Min: 0.0 G'S
Tmin: 53.1 ms

251
CFC 180

201

15+

10+

5,7

0 — —_—

-20 60 80 100

PELVIS Y ACCELERATION (G's) vs TIME (ms)

Max: 31.3 G's
Tmax: 8.6 ms
Min: -2.5 G's
Tmin: 46.3 ms
CFC 180

-5+ttt

-20 0 20 40 60 80 100
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————— Ill‘l @) TEST DESC: ILLIAC IMPACT TEST DATE: 07/25/2012
- (] ‘ VELOCITY: 13.89 fi/s, 4.23 m/s TEST #: D122738

ILIAC FORCE (N) vs TIME (ms)

5000
Max: 4505.4 N

4000 Tmax: 9.5 ms
Min: -4.0 N

3000 Tmin: 34.3 ms
CFC 600

2000

1000

0 |
-1000 —tt
-20 0 20 40 60 80 100
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APPENDIX D

TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION DATA



Table 1 — Dummy Instrumentation

SID-lIs S/N 306

Serial Manufacturer Calibration
Number Date
X P67884 Endevco 05/23/12
Head Accelerometers Y P67886 Endevco 05/23/12
Z P67887 Endevco 05/23/12
Xr P67888 Endevco 05/23/12
Head Accelerometers Yr P67889 Endevco 05/23/12
Zr P67890 Endevco 05/23/12
' Upper Y G1187 FTSS 05/23/12
| Thoracic | "miadie | v | G121 FTSS 05/23/12
splacement Lower | Y | 61270 FTSS 05/23/12
Abdominal | Upper Y G1287 FTSS 05/23/12
Rib Lower | Y G1304 FTSS 05/23/12
X P67508 Endevco 05/23/12
Lower Spine Accelerometers (T12) Y P67510 Endevco 05/23/12
Z P67511 Endevco 05/23/12
Acetabulum Load Cell Y ACG111 FTSS 05/09/12
lliac Wing Load Cell Y IWG226 FTSS 05/14/12
Pelvis Plug (struck side) 49270 FTSS 12/09/11
Pelvis Plug (non-struck side) 49177 FTSS 12/08/11
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Table 2 — Vehicle Instrumentation

Serial Number Manufacturer Calibration Date
Vehicle Center of Gravity X P66612 Endevco 07/12/12
Vehicle Center of Gravity Y P66611 Endevco 07/12/12
Vehicle Center of Gravity Z P66613 Endevco 07/12/12
Left Floor Sill Y P63880 Endevco 07/12/12
A-Pillar Sill Y P68855 Endevco 07/12/12
A-Pillar Low Y P63542 Endevco 07/12/12
A-Pillar Mid Y P66644 Endevco 07/12/12
B-Pillar Sill Y P68857 Endevco 07/12/12
B-Pillar Low Y P63873 Endevco 07/12/12
B-Pillar Mid Vv P59283 Endevco 07/12/12
Driver Seat Y P63878 Endevco 07/12/12
Engine Top X P67954 Endevco 07/05/12
Engine Top Y P67953 Endevco 07/05/12
Firewall Y P66532 Endevco 07/05/12
Right Roof Y P63287 Endevco 07/12/12
Right Floor Sill Y P63899 Endevco 07/12/12
Rear Floorpan X P59395 Endevco 07/12/12
Rear Floorpan Y P59396 Endevco 07/12/12

Table 3 — Pole Instrumentation

Serial Number Manufacturer Calibration Date
Load Cell 1 DG6277 FTSS 09/15/11
Load Cell 2 DG6278 FTSS 09/15/11
Load Cell 3 DG6279 FTSS 09/15/11
Load Cell 4 DG6280 FTSS 09/15/11
Load Cell 5 DG6281 FTSS 09/15/11
Load Cell 6 DG6283 FTSS 09/15/11
Load Cell 7 DG6284 FTSS 09/15/11
Load Cell 8 DG6282 FTSS 09/15/11
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