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SECTION 1
TEST PURPOSE AND PROCEDURE

TEST PURPOSE AND PROCEDURE

This side impact test was conducted as part of the MY13 New Car Assessment Program
Side Impact Test Program, sponsored by the National Highway Traffic Safety Administration
(NHTSA), under Contract No. DTNH22-09-D-00125. The purpose of this test is to generate
comparative side impact performance in a 2013 Buick Verano 4-door Sedan manufactured
by General Motors LLC. The side impact test was conducted in accordance with the Office
of Crashworthiness Standard’s Side NCAP Pole Laboratory Test Procedure, dated

September, 2012.



SECTION 2
SUMMARY OF TEST RESULTS

A rigid pole side impact test was conducted on a model year 2013 Buick Verano. The
subject vehicle was towed into the rigid pole at an angle of 75° and a velocity of 32.1 km/h.
The side impact test was conducted by Transportation Research Center Inc. in East Liberty,
OH, on October 5, 2012. Pre-test and post-test photographs of the test vehicle and the side
impact dummy (SID-lIs) are included in Appendix A of this report.

One Part 572V (SID-lls) dummy was placed in the driver designated seating position
according to instructions specified in the OCWS Side NCAP Pole Laboratory Test
Procedure, dated September, 2012. Camera locations and other pertinent camera

information are included in this report.

The Part 572V (SID-lls) dummy was instrumented accordingly: OCWS Side NCAP Pole
Laboratory Test Procedure

Head CG Triaxial Accelerometers

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

liac 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.

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

Measurement Description . Driver ATD (SID-IIs)
Units IARV Result
Head Injury Criteria (HIC ) NA 1000 257
Resultant Lower Spine Acceleration G 82 44.9
gﬁﬂ Efe;\ggtgg[l(l:gr and iliac forces) N Sz Sz
Maximum Thoracic Rib Deflection mm 38* 18.6
Maximum Abdominal Rib Deflection mm 45* 14.0

* 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
Front Airbag Yes No
Side Curtain Airbag Yes Yes
Side Torso/Pelvis Airbag Yes Yes Yes Yes
Knee Airbag Yes No No No
Seat Belt Pretensioner Yes No NA NA
Seat Belt Load Limiter Yes No NA NA
Other NA NA NA NA

GENERAL COMMENTS

All doors remained closed throughout the test. No fuel spillage occurred during the impact or

the static rollover test which followed.

established performance thresholds.

Injury values for both ATDs were within the

Please note that photo No.’s 026, 027, 029, 030, 031, 033, 034, 036, 038, 039, 055, and

056 state the incorrect NHTSA Test number.

however the photo placards read as MD0116.

The correct number should be MD0106;



SECTION 3
OCCUPANT AND VEHICLE INFORMATION



Test Vehicle:

Test Program:

DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

2013 Buick Verano

SPNCAP Side Impact

NHTSA No.: MDO0106
Test Date: 10/05/12

TEST VEHICLE INFORMATION AND OPTIONS

NHTSA No. MD0106 Traction Control System (TCS) Yes
Model Year 2013 Power Steering Yes
Make Buick Power Window Auto-Reverse No
Model Verano Driver Frontal Airbag Yes
Body Style 4-door Sedan Driver Curtain Airbag Yes
VIN 1G4PP5SK6D4112575 Driver Head/Torso Airbag No
Body Color Gray Metallic Driver Torso Airbag No
Odometer Reading (miles) 11 Driver Torso/Pelvis Airbag No
Engine Displacement (L) 2.4 Driver Pelvis Airbag No
Number of Cylinders 4 Driver Knee Airbag Yes
Engine Placement Longitudinally Rear Passenger Frontal Airbag No
Transmission Type Automatic Rear Passenger Curtain Airbag Yes
Transmission Speeds 6 Rear Pass. Head/Torso Airbag No
Overdrive Yes Rear Passenger Torso Airbag No
Final Drive Front Rear Pass. Torso/Pelvis Airbag No
Roof Rack No Rear Passenger Pelvis Airbag No
Sunroof / T-Top No Rear Pass. Knee Airbag No
Running Boards No Driver Pretensioner Yes
Tilt Steering Wheel Yes Driver Load Limiter Yes
Power Seats No Rr. Pass. Pretensioner Yes
Anti-Lock Brakes (ABS) Yes Rear Passenger Load Limiter Yes
Automatic Door Locks (ADL) Yes Other No

Does owner’s manual provide instructions to turn off automatic door locks? No

DATA FROM CERTIFICATION LABEL

Manufactured By General Motors LLC GVWR (kg) 1977

Date of Manufacture 8/12 GAWR Front (kg) 1060

Vehicle Type MPV GAWR Rear (kg) 917

VEHICLE SEATING AND WEIGHT CAPACITY

Front

Rear

Type of Seats

Bucket | Split bench

Number of Occupants

2

Vehicle Capacity Weight (VCW) (kg)

Cargo Weight (RCLW

) (kg)

3




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

Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
and temperature grades
_ @220 |F|l,'|f.,'.~~.J
combeke, e Ty
used
Max. cold
inflation &
load limit
U.S. DOT satety >
atandard code ‘ € __
il iR
. millimeters
Ratio of height T8
width (aspect ratio)
Measured Parameter Front Rear
Maximum Tire Pressure (kPa) 300 300
Cold Pressure (kPa) 220 220
Recommended Tire Size P235/45R18 P235/45R18
Tire Size on Vehicle P235/45R18 P235/45R18
Tire Manufacturer Continental Continental
Tire Model ContiPro Contact | ContiPro Contact
Treadwear 500 500
Traction AA AA
Temperature Grades A A
Tire Plies Sidewall 1 1
Tire Plies Body 4 4
Load Index/Speed Symbol 94H 94H
Tire Material Polyester,_steel, Polyester,_steel,
polyamide polyamide
DOT Safety Code Left A3X6 BNH 3412 A3X6 BNH 3412
DOT Safety Code Right A3X6 BNH 3412 | A3X6 BNH 3412




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

Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
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 221 221 221 221
TEST VEHICLE AXLE WEIGHTS
As Delivered (UVW) As Tested (ATW) Fully Loaded
Units Fptxolgt F;ilaer Total lfbtxolgt F,iilir Total lixolgt F;ilaer Total
Left kg 481.2 309.0 510.2 321.4 502.4 368.4
Right | kg 459.4 299.2 490.8 330.4 460.2 350.2
Ratio| % 60.7 39.3 60.6 39.4 57.3 42.7
Totals kg_; 940.6 608.2 | 1548.8 1001.0 651.8 | 1652.8 962.6 718.6| 1681.2
TARGET TEST WEIGHT CALCULATION
Measured Parameter Units Value
Total As Delivered Weight (UVW) kg 1548.8 (A)
Actual Weight of 1 P572V ATD (SID-lls) Dummy Used kg 42.2 (B)
Rated Cargo/Luggage Weight (RCLW) kg 59.8 ©
Calculated Vehicle Target Weight (TVTW) kg 1657.6 (A+B+C)

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

X YES

o NO

WEIGHT OF BALLAST AND VEHICLE COMPONENTS REMOVED TO MEET TVTW

Component Description Weight (kg)
Ballast 0.0
Removed rear deck lid and tail lights. 12.6
TEST VEHICLE ATTITUDES AND CG
. As Fully Meets
Units Delivered As Tested Loaded]Requirement***
Driver Door Sill Angle (front-to-rear)* Deg. 0.1 0.8 0.2 No
Front Passenger Sill Angle (front-to-rear)* | Deg. 0.0 0.5 0.2 No
Front Bumper-Line Angle (left-to-right)** Deg. 0.0 0.2 0.2 Yes
Rear Bumper-Line Angle (left-to-right)** Deg. 0.4 0.0 0.5 No
Vehicle CG (Aft of Front Axle) mm 1056 1061 1150
Vehl_cle CG (Left (+_)/ Right (-) from mm 13 5 23
longitudinal Centerline)

*ND=Nose Down (-), NU=Nose Up (+) **LD=LeftDown (-), LU=Left Up (+)
***The “As Tested” vehicle attitude measurements must be equal to or between the “As
Delivered” and “Fully Loaded” vehicle attitude measurements. Indicate “Yes” or “No” for

“Meets Requirements”.



DATA SHEET NO. 2
SEAT, SEAT BELT, STEERING WHEEL ADJUSTMENT AND FUEL SYSTEMS DATA
Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12

SEAT POSITIONING

The driver 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

Seat SCRL(°)
Max. Min. Mid
Driver Seat 11.0 0 55
Front Passenger Seat 11..0 0 5.5
Front Center Seat* NA NA NA
Struck Side Rear Seat Fixed NA NA
Non-Struck Side Rear Seat Fixed NA NA
Rear Center Seat* Fixed NA NA
* If applicable.
SEAT HEIGHT AND ANGLE
Seat As Tested] As Tested | SCRP SCRP Height (mm)
SCRL SCRP Height [Rearmost] Mid- Forward-
Angle (Mid Height Position Fore/Aft Most
() (mm)
Driver Seat 54 127 Max. 219 229 240
Mid 183 194 207
Min. 147 160 174
Front Passenger NA NA Max. NA NA NA
Seat Mid NA NA NA
Min. NA NA NA
Front Center NA NA Max. NA NA NA
Seat* Mid NA NA NA
Min. NA NA NA
Struck Side Rear Fixed Fixed Max. NA NA NA
Seat Mid NA NA NA
Min. NA NA NA
Non-Struck Side Fixed Fixed Max. NA NA NA
Rear Seat Mid NA NA NA
Min. NA NA NA
Rear Center Fixed Fixed Max. NA NA NA
Seat* Mid NA NA NA
Min. NA NA NA
* If applicable.




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

Test Vehicle:

2013 Buick Verano

Test Program: SPNCAP Side Impact

NHTSA No.:
Test Date:

MDO0106
10/05/12

SEAT FORE/AFT POSITION

Total Fore/Aft Travel Test Position from

Seat Forwardmost Position

mm Detents* mm Detent*
Driver Seat 265 54 135 28
Front Passenger Seat NA NA NA NA
Front Center Seat* NA NA NA NA
Struck Side Rear Seat Fixed NA Fixed N/A
Non-Struck Side Rear Seat Fixed NA Fixed NA
Rear Center Seat* Fixed NA Fixed NA

* If applicable.

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.

Angle
(Degrees) '

Upright
Position

Seat Cushion

,VJ Seat
'," Back

i # fInclinometer

Adjuster

FRONT SEAT ASSEMBLY

Seat Total Seat Back Angle Test Position from Most
Range Upright
Degrees Detents* Degrees Detent*
Driver Seat w/ Seated Dummy 92 44 8.0 20
Front Passenger Seat NA NA NA NA
Front Center Seat* NA NA NA NA
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 BELT ANCHORAGE ADJUSTMENT
Seat belt anchorages are adjusted with the information provided by the manufacturer on

Form No. 1

Total # of Positions

Placed in Position #

Driver Seat

5

1

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

5

5




DATA SHEET NO. 2 (CONTIN

UED)

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

Test Vehicle: 2013 Buick Verano
Test Program: SPNCAP Side Impact

STEERING COLUMN ADJUSTMENT

NHTSA No.: MDO0106
Test Date: 10/05/12

Steering wheel and column adjustments are made so that the

steering wheel geometric locus it describes when moved through

its full range of motion.

Degrees Fore/Aft
Position, mm
Lowermost, Position No. 1 70.7 200
Geometric Center, Position No. 2 68.7 226
Uppermost, Position No. 3 66.8 252 STEERING COLUMN ASSEMBLY
Telescoping Steering Wheel Travel 226
Test Position 68.7 226

FUEL PUMP

Describe the fuel pump type, details about how it

operates and the location of the fuel filler neck:
Vapor

The fuel tank is located under the rear seat area in
front of the rear axle. The fuel filler neck enters the
right rear corner of the fuel tank. The fuel filler cap is
located on the right rear quarter panel. The fuel lines

FUEL TANK CAPACITY

Fuel Line Filler Neck Yolume

"‘\_‘\

Yolume

Filler Cap

Unusable Capacity.
run along the inside of the right sub frame. VEHICLE FUEL TANK ASSEMBLY

Liters
Usable Capacity of “Standard Tank” (see Form No. 1) 59.1
Usable Capacity of “Optional” Tank (see Form No. 1) NA
Usable Capacity of Standard Tank (see Owner’s Manual) 59.1
Usable Capacity of Optional Tank (see Owner’s Manual) NA
93% of Usable Capacity 95
Actual Amount of Solvent Used in Test 54.9
1/3 of Usable Capacity 19.7

Is the Actual Amount of Solvent Used in the test equ
Capacity stated on Form No. 1? X YES

10

al to 95% +/- 1% of the Usable
o NO



Test Vehicle:
Test Program:

DATA SHEET NO. 3
DUMMY LONGITUDINAL CLEARANCE DIMENSIONS

2013 Buick Verano NHTSA No.: MD0106
SPNCAP Side Impact Test Date: 10/05/12
HH HZ
HW

7

illes)

KDA®

L ~

. Driver
Code Measurement Description Cength (mm) Angie ()
HH Head to Header 309
HW Head to Windshield 683
HZ Head to Roof Liner 192
NR Nose to Rim 233
CD Chest to Dashboard 421
CS Chest to Steering Wheel 174
KDL/KDLA® Left Knee to Dash 146 35.0
KDR/KDRA? Right Knee to Dash 120
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)

11



DATA SHEET NO. 4
DUMMY LATERAL CLEARANCE DIMENSIONS
Test Vehicle: 2013 Buick Verano NHTSA No.:
Test Program: SPNCAP Side Impact Test Date:

MDO0106
10/05/12

AD
= A HD
i ﬁ | m
.::E —l— A+
’" | A I ;
- |
| |
1l
| |
.
|
|
|
Code Measurement Description Length (mm)
HR Head to Side Header 230
HS Head to Side Window 360
AD Arm to Door 163
HD Hip Point to Door 169

12



DATA SHEET NO. 5
CAMERA AND INSTRUMENTATION DATA

Test Vehicle: 2013 Buick Verano NHTSA No.
Test Program: SPNCAP Side Impact Test Date:
Direction
of ‘ 8 10 (Overhead- Wide View)
Travel

. MDO0106
10/05/12

1 {Real Time

)

REFERENCE: (from point of impact for X and Y; from ground for 2)
+ X = Forward of vehicle, + Y = Right of vehicle, + Z = Down

Coordinates Lens | Operatin
Cal\rlr:)era View (mm) Length Frapme Ra?e

' X Y Z (mm) (fps)
1 Enegéélpe (24-30 fps) pan view of e 30
2 Front ground level — impact view 287 | 5450 | -1313 | 125 1000
3 Impact side 45° — forward pole view -737 | 3786 | -1295 | 12.5 1000
4 Overhead Close-up view of impact 368 -200 | -5268 50 1000
5 Onboard — dummy front view 125 1000
6 Onboard — dummy side view 8.5 1000
7 Onboard — dummy rear oblique view 8.5 1000
8 Rear ground level — impact view -428 | -5277 | -1315 8.5 1000
9 Impact side 45° — rearward pole view -2689 | -4149 | -1280 8.5 1000
10 | Overhead wide view of impact 0 -75 | -5268 25 1000
11 Real time dummy front view 8.5 30

All measurements accurate to +/- 6 mm.
NOTE: Vehicle was at a 75° angle to the rigid pole.

If applicable, explain why camera(s) did not run:

INSTRUMENTATION

Number of Channels
Driver Dummy 19
Vehicle Structure 18
Pole Load Cells 8
TOTAL 45

13




DATA SHEET NO. 6
VEHICLE ACCELEROMETER DATA

Test Vehicle: 2013 Buick Verano NHTSA No.: MDO0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
— »
) — %, 12
. ‘, ";II 3
s | — .',rvf- y : / ’
3‘- % T~ ¥ i LA ” 3
‘ "3. \ > ?fi 1 B /—/’ ~
[} 7734‘. = 3 | -
P ; rijﬁ_ +; > = - S " =

A'Z

=<l ] == X LY
—~~  LONGITUDINAL ¢ | ™
Y 4 -X
LATERAL 47
VERTICAL
Accelerometer/Sensor Location
D Coordinates (mm)
X Y Z
1 | Vehicle CG 2695 10 -342
2 | Left Floor Sill 3055 -685 -290
3 | A-Pillar Sill 3325 -685 -290
4 | A-Pillar Low 3460 -760 -494
5 | A-Pillar Mid 3450 -740 -832
6 | B-Pillar Sill 2455 -670 -295
7 | B-Pillar Low 2472 -810 -574
8 | B-Pillar Mid 2440 -800 -903
9 | Driver Seat Track 2635 -560 -292
10 | Engine Top 4196 20 -808
11 | Firewall 3931 40 -888
12 | Right Roof 2700 565 -1324
13 | Right Floor Sill 2800 730 -354
14 | Rear Floorpan 1325 0 -494
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: 2013 Buick Verano NHTSA No.:

Test Program: SPNCAP Side Impact Test Date:

FOIL 300K RIGID POLE

[}
Onoo
R
]
Y
0o k)
LN [
d 004 [
Y w0
[

L

Load Cell Locations
Height From Top of Carrier
(mm)
87
468
648
978
1168
1651
1816
2057

O

O N[OOI A|W[IN|F

15
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Test Vehicle:

2013 Buick Verano

DATA SHEET NO. 8
POST TEST OBSERVATIONS

Test Program: SPNCAP Side Impact

NHTSA No.:
Test Date:

TEST DUMMY INFORMATION AND CONTACT POINTS

MDO0106
10/05/12

Dummy Body Part

Driver SID-lls Dummy

Face SCAB

Top of Head SCAB

Left Side of Head SCAB

Back of Head Headrest, SCAB
Left Shoulder Pelvis/Torso Airbag
Upper Torso Pelvis/Torso Airbag
Lower Torso Door panel
Left Hip NA

Left Knee Door panel

POST TEST DOOR PERFORMANCE

. Struck Side  [Non-Struck Side]Rear Hatch/
D

escription Front | Rear [ Front | Rear |Other Door
Remained Closed and Operational No No Yes Yes Removed
Total Separation from Vehicle at
Hinges or Latches No No No No Removed
Latch or Hinge Systems Pulled Out of
Their Anchorages No No No No Removed
Disengaged from Latched Position No No No No Removed
Latch Separated from Striker No No No No Removed
Jammed Shut Yes Yes No No Removed
If Door Opened at Striker, Record
Width of Opening at Striker (mm) M M M . N

* Indicate “Yes”, “No”, or “N/A".

POST-TEST SEAT PERFORMANCE

e 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

* Indicate “Yes”, “No”, or “N/A”.

POST TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance

Observations and Conclusions

Pillar Performance None
Sill Separation None
Windshield Damage Broken
Side Window Damage Broken
Other Notable Effects None

16




DATA SHEET NO. 8 (CONTINUED)
POST TEST OBSERVATIONS

Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
SUPPLEMENTAL RESTRAINT SYSTEM INFORMATION
Struck Side Struck Side Rear
Restraint Type (Driver) Passenger
Mounted | Deployed | Mounted | Deployed

Front Airbag Yes No

Knee Airbag Yes No

Side Curtain Airbag Yes Yes

Side Torso/Pelvis Airbag Yes Yes

Seat Belt Pretensioner Yes No

Seat Belt Load Limiter Yes No

Other NA NA

VEHICLE SPEED, VEHICLE ANGLE AT IMPACT AND IMPACT POINT LOCATION DATA

Measured Parameter Units Tolerance Value
Vertical Impact Reference Line (Aft of Front
Axle) (Intended Impact Point) mm 1061
Actual Impact Point (Aft of Front Axle) mm 1058
Horizontal Offset ( + forward / - rearward) mm +- 38 of Inte_nded -3

Impact point

Angle Between Vehicle’s Longitudinal i
Centerline and Line of Motion degrees 75+/-3 76
Trap No. 1 Velocity (Primary) km/h 31.4t033.0 32.1
Trap No. 2 Velocity (Redundant) km/h 31.41t033.0 32.0

17



DATA SHEET NO. 9
VEHICLE PROFILE MEASUREMENTS

Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
| AN Q
E L
s i
® 1
T \FG'“‘ H "lr’I J Y GROUND v
Fle—sg A > c » M
< 5 »
LEFT SIDE VIEW
All MEASUREMENTS IN (mm) WITH TOLERANCE OF £ 3mm
VEHICLE PRE- AND POST-TEST MEASUREMENT INFORMATION
Code | Measurement Description Pre-Test | Post-Test | Difference
A | Wheelbase 2690 2590 100
B Front Axle to Front Surface of Vehicle 990 990 0
C Rear Axle to Rear Surface of Vehicle 990 990 0
D | Total Length at Centerline 4670 4641 29
E Front Bumper Thickness 170 170 0
F Front Bumper Bottom to Ground 403 402 1
G | Sill Height at Front Wheel Well 226 235 -9
H Sill Height at Front Door Leading Edge 248 246 2
I Sill Height at B-Pillar 249 270 -21
J1 | Sill Height at Rear Wheel Well 190 233 -43
J2 | Pinch Weld Height at Rear Wheel Well 172 206 -34
K Sill Height Aft of Rear Wheel Well 334 362 -28
L Rear Bumper Thickness 250 250 0
M Rear Bumper Bottom to Ground 401 428 -27
N Sill Height to Bottom of Front Window Sill 768 758 10
O Front Door Leading Edge to Impact CL 700 677 23
P Rear Door Trailing Edge to Impact CL 1528 1238 290
Q Front Window Opening 410 400 10
R Right Side Length 4390 4383 7
S Left Side Length 4390 4326 64
T Vehicle Width at "B" Pillars 1270 1190 80
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH MEASUREMENTS
Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12

SIS S S s, || ||| Lo

A ceveLs

LEVEL3

e el
S

| GROUND
S

1500 1200 900  BOO 300 - 0 300 - BOO - 900 1200 1500

900

1000

1500 1200 1200 1500
REFERENCE PLANE

IMPACT POINT
FORWARDMOST POINT OF INDUCED DAMAGE

REARWARDMOST POINT OF INDUCED DAMAGE

MNOTE: All measurements are in millimeters (mm)

MAXIMUM EXTERIOR CRUSH MEASUREMENTS

Level Measurement Height Above MaximL_lm Exterior | Distance from
Description Ground Static Crush Impact
1 |Sill Top 354 288 0
2 | Occupant H-Point 540 320 0
3 | Mid-Door 636 337 0
4 | Window Sill 920 305 0
5 | Window Top 1422 66 150

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. 10 (CONTINUED)
VEHICLE EXTERIOR CRUSH MEASUREMENTS

Test Vehicle: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
Pre-Test Post-Test Difference

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

-900 o 0 896 810 0f 0 904| 835 o o -8 -25
-750| 872 891| 889 817 869| 890/ 891| 828 3 2l -11

-600] 866/ 890| 890 825 803| 827| 833| 804 63 63 57 21

-300] 866 892| 893 835 669 671 673| 663 197| 221| 220 172

-150] 866/ 892| 896 840 578| 573 569| 563 288 319| 327 277

q
o
o
-450| 866/ 891 893 830 738| 746| 756 738 o| 128 145 137] 92
o
o
o

O o 0o 10 10 |0 o

0 | 873 891 898 846 585 571 561| 541 288/ 320| 337 305

L QL QI Q09

150 873 889| 897| 848| 569 694| 675 665 646 503| 179 214| 232 202

[e2]

300| 873 888| 895 853 577 758| 769 778 754 535| 115 119 117} 99| 37

450 | 873 883| 891 856| 574 794| 807 820| 798 557] 79 76| 71 58 1

750 | 871 877| 883 860| 5659 842| 847 853| 832 563| 29 30 30 28

2|
600 | 872 880 887] 859 571 820 829 838 816| 565\ 52/ 51| 49 43 d
2
1

900 | 869 875 881 857| 555 864| 863 869| 845 554| 5 12| 12| 12

1050] 866 885| 881 882| 519 878 894 887 887 519| 120 -9 - -5 -1

1200 o o] 895 8500 q O 0O 891 868 o| o0 o0 4 -18 0o
13500 o ol o84 d o o o sgd o o o d o o
1500 o o o8 d o o osd o o o d 2
1650 o o o83 d o o os8d o o o d 3

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: 2013 Buick Verano NHTSA No.: MD0106
Test Program: SPNCAP Side Impact Test Date: 10/05/12
400
—— SIDE SILL
350 —
——H-POINT
300 /P‘"\ —

\ MID DOOR

250 /

200 // \\ —— WINDOW SILL
£50 /// \\ —— WINDOW TOP
foo // / \\

ol N\
NIV/ERVASEN

SN .69 D O ¢ (DD (D (S Y S ¢ ¢ ¢ ¢
N A R T U T X SN X
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Test Vehicle:

DATA SHEET NO. 11
FMVSS NO. 301 FUEL SYSTEM INTEGRITY POST-IMPACT DATA
MDO0106

2013 Buick Verano

Test Program: SPNCAP Side Impact

Test Time:

From impact until vehicle motion ceases:

(Maximum allowable is 1 ounce)

(Maximum allowable is 5 ounces)

For the following 25 minutes:

(Maximum allowable is 1 ounce/minute)

REAR VIEW

Spillage Details:

For the 5 minute period after motion ceases: 0

None

NHTSA No.:
Test Date:
14.07 Temperature: 21
0 oz.

FMVSS 301 STATIC ROLLOVER DATA

REAR VIEW

10/05/12

ROLLOVER SOLVENT COLLECTION TIME TABLE IN SECONDS

Test Phase Rotation Time Hold Time | Total Time
0to 90 120 300 420
90 to 180 120 300 840
180 to 270 120 300 1260
270 to 360 120 300 1680

FMVSS NO. 301 ROLLOVER SPILLAGE TABLE

Test Phase | First 5Minutes | Sixth Minute Seventh Minute | Eighth Minute

0to 90 0 0 0 N/A

90 to 180 0 0 0 N/A

180 to 270 0 0 0 N/A

270 to 360 0 0 0 N/A
ROLLOVER SOLVENT SPILLAGE LOCATION TABLE

Test Phase Spillage Location

Oto 90 None

90 to 180 None

180 to 270 None

270 to 360 None
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DATA SHEET NO. 12
DUMMY/VEHICLE TEMPERATURE AND HUMIDITY STABILIZATION DATA

Test Vehicle:

MDO0106

NHTSA No.:
Test Date:

2013 Buick Verano

10/05/12

Test Program: SPNCAP Side Impact

MDO0106 75° Oblique Pole NCAP of 2013 Buick Verano 121005;

90

80

o
~

o
©

L ApIUnH -
n <

™

(@]
N

o
-

Test Time 14:07

30

25

o o
(o) S¥nesadwa] -

o
—

"¢ 102/S/01
"¢ 102/S/01
"¢ 102/5/01
"¢ 102/S/01
"¢ 102/S/01
"¢ 102/S/01
£°¢10¢/3/01
£°¢10¢/G/01
£°¢10¢/3/01
£°¢10¢/G/01
£°¢10¢/G/01
£°¢10¢/G/01
£°¢10¢/G/01
"¢ 102/S/01 |
£°¢102/G/01
F'C102/5/01
"¢ 102/5/01
£'¢102/5/01
¢ 102/5/01
¢ 102/5/01
-'¢102/5/01
£'C102/5/01
£'¢102/5/01
"¢ 102/S/01

¢10¢/g/0l

Time of Sample

23



APPENDIX A
PHOTOGRAPHS
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29
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31
32
33
34
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TABLE OF PHOTOGRAPHS

Description
As Delivered Right Front 3/4 View of Test Vehicle

As Delivered Left Rear 3/4 View of Test Vehicle

Pre-Test Frontal View of Test Vehicle

Post-Test Frontal View of Test Vehicle

Pre-Test Left Front 3/4 View of Test Vehicle

Post-Test Left Front 3/4 View of Test Vehicle

Pre-Test Left Side View of Test Vehicle

Post-Test Left Side View of Test Vehicle

Pre-Test Left Rear 3/4 View of Test Vehicle

Post-Test Left Rear 3/4 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

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
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 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

A-2

Page
A4

A4
A5
A5
A6
A6
A7
A7

A-8
A-9

A-10
A-10
A-11
A-11
A-12
A-12
A-13
A-13
A-14
A-14
A-15
A-15
A-16
A-16

A-17
A-17
A-18

A-18
A-19
A-19
A-20
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No.
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6la
61b
62
63
64
65
66
67
68
69
70
71

TABLE OF PHOTOGRAPHS (CONTINUED)

Description
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 Driver Door Panel View

Post-Test Inner Driver Door Panel View Showing Dummy Contact Location
Post-Test Dummy Close-Up Head Contact with Vehicle View

Post-Test Dummy Close-Up Head Contact with Side Airbag View
Post-Test Dummy Close-Up Torso Contact with Vehicle Interior View
Post-Test Dummy Close-Up Torso Contact with Side Airbag View
Post-Test Dummy Close-Up Pelvis Contact View

Post-Test Dummy Close-Up Pelvis Contact with Side Airbag View
Post-Test Dummy Close-Up Knee Contact with with Vehicle Interior 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

Pre-Test Pole Barrier Side View

Pre-Test Ballast 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
Post-Test View of Shattered Vehicle Inner Door Panel
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A-21
A-22
A-22
A-23
A-23
A-24
A-24
A-25
A-25
A-26
A-26
A-27
A-27
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002 As Delivered Left Rear 3/4 View of Test Vehicle
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004 Post-Test Frontal View of Test Vehicle
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006 Post-Test Left Front 3/4 View of Test Vehicle

A-6



L . i R A AT e T Tt

008 Post-Test Left Side View of Test Vehicle
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009 Pre-Test Left Rear 3/4 View of Test Vehicle
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011 Pre-Testﬁ Rear View of Test Vehicle

4121005
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Side NCAP Impav.'x
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014 Post-Test Right Side View of Test Vehicle
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018 Pre-Test Right Side View of Pole Positioned Against Side of Vehicle
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019 Pre-Test Close-Up View of Impact Point Target

)

r . | d( / “ . .
MD0106 «
75° Oblique Rigid Pole

Side NCAP Impact

- e

I
—
5 |

2013 Buick Verano

020 Post-Test Close-Up View of Impact Point Target Showing Impact Location
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022 Post-Test Front Close-Up View of Dummy
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026 Pre-Test Front View of Seat Back Prior to Dummy Positioning
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027 Pre-Test Front View of Dummy Head and Shoulders in Relation to Head Restraint

028 Pre-Test Front View of Seat Pan Prior to Dummy Positioning
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030 Pre-Test Left Side View of Dummy Neck Showing Position of Adjustable Neck Bracket

A-18



032 Pre-Test Placement of Dummy Feet
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PRE-TEST

034 Pre-Test Left Side View of Steering Wheel
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PHOTO NOT AVAILABLE

035 Pre-Test View of Disengaged Parking Brake

¢ *

2013 Buick Verano
MD0116

10/05/12
PRE-TEST

036 Pre-Test View of Parking Brake
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"MD0106
| 75° Oblique Rigid Pole

| _ Side NCAP Impact —
2013 Buick Verano

121005
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038 Pre-Test Close-Up Left Side View of Driver Seat Back
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2013 Buick Verano
MDO0116
10/05/12

PRE-TEST

040 Pre-Test Dummy and Door Clearance View
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PHOTO NOT AVAILABLE

041 Post-Test Dummy and Door Clearance View

.

042 Pre-Test Right Side View of Dummy and Front Seat of Occupant Compartment
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044 Pre-Test Inner Driver Door Panel View
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PHOTO NOT AVAILABLE

045 Post-Test Inner Driver Door Panel View Showing Dummy Contact Location

| —

\
MD010g |

75° Oblique Rigid Pole
Side NCAP Impact

2013 Buick Verano

046 Post-Test Dummy Close-Up Head Contact with Vehicle View
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T5° Obligue Rigd Pole
Side WCAP \mpact
2013 Bulck\lerano
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048 Post-Test Dummy Close-Up Torso Contact with Vehicle Interior View
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MDM% 1l

B Oblique Rigi P

Side NCAP impact
2043 Buick Verano
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050 Post-Test Dummy Close-Up Pelvis Contact View
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051 Post-Test Dummy Close-Up Pelvis Contact with Side Airbag View

PHOTO NOT AVAILABLE

052 Post-Test Dummy Close-Up Knee Contact with Vehicle Interior View
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'MD0106

/ 75° Oblique Rigid Pole
Side NCAP Impact—
2013 Buick Verano

121005
PREi

N\DO1 06

T75° Oblique Rigid Pole
Side NCAP Impact
2013 Buick Verano

121005
POST

054 Post-Test View of Fuel Filler Cap or Fuel Filler Neck
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2013 Buick Verano
MDO116

10/05/12

EFFECT ON THE DATE OF A
PRE-TEST § 164PP5SKGD4112575
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&

S

Y URE AND LOADING INFORMATION

OLD TIRE PRESSURE %
COLD TIRE PRESSURE s owngps | 2
MANUAL FOR
ADDITIONAL
INFORNATION -

056 Close-Up View of Vehicle Tire Information Placard or Label
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MD0106

121005
PRE

057 Pre-Test Pole Barrier Front View
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058 Post-Test Pole Barrier Front View
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059 Pre-Test Pole Barrier Side View

3

L.

060 Post-Test Pole Barrier Side View
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PHOTO NOT APPLICABLE

061 Pre-Test Ballast View
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MDO0106 MD04106

» Oblique Rigid Pole :
& Iod: "?CAP Impact 75° Oblique Rigid'Pole
- Buick Verano Side NCAP Impact
2 2013 Buick Verano

121005

POST
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062 Post-Test Primary and Redundant Speed Trap Read-Out
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064 FMVSS No. 301 Static Rollover 90 Degrees
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065 FMVSS No. 301 Static Rollover 180 Degrees

- - wt

066 FMVSS No. 301 Static Rollover 270 Degrees
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067 FMVSS No. 301 Static Rollover 360 Degrees

e

068 Impact Event
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STANDARD EOU'PME“T SYSTEM W/ TRACTION CONTROL UP/DOWMN DRVER DOOR BUCK INTELLLNK, COIWP3 & PRICING

TS AT B0 M€ AELCED A7 KO 0 NG -‘mv':aaugzux SYSTEM, -moo‘v{.l%;r;wam EXPRESS xv’m.nmmnmbm M ACIER'S SUGRSTED REIL K
* 6 YEAR /70,000 MILE « 6 MTHS ONSTAR DIRECTIONS AND « HEAD RESTRAINTS, 2 WAY « BLUETOOTH FOR PHONE AND MUSIC STANDARD VEWICLE PRICE _ $23,080.00
POWERTRAN LIMITED WARRANTY CONNECTIONS WITH AUTOMATIC ADJUSTABLE « AUDIO SYSTEM, 6 SPEAKER CPTONS NTALED 1 € WHFACTUHER (W FEALKE
5:1 mem‘gﬂmﬂ_‘"‘u CRASH RESPONSE & TURN-BY- TURN * POWER DOOR LOCKS. « STEERING WHEEL CONTROLS STIRONRD FPHENT S0

* 4 YEARISO, NAVIGATION (ASK DEALER ABOUT + DOOR SILL PLATE FLOOR MATS, ALL WEATHER FRONT  140.00
BUMPER-TO-BUMPER WARRANTY GEOGRAPHIC COVERAGE) « REMOTE VEHCLE STARTER SYSTEM f’ms i AND REAR (DEALER INSTALLED)

SEE DEALER FOR DETALS + TIE PRESSURE MONITOR « AR CONDIIONING, AUTOMATIC e —
ey CONTNT T AL, T i oRoME ST T T
« ENGINE, 2.4L DOHC 4 CYL * . £ o TOTAL VEHIGLE & OPTIONS 7322000
frosrtrek DETERRENT SYSTEM « POWER OUTLET, FRONT AULIARY TR SR PO ikt 3l 7
+ TRANSHISSION, 6 SPD AUTOMATIC INTERIOR -‘:(:ll[n P « EXHAUST TIP, CHROME

SAFETY & SECURITY « SEATS, FRONT SPORT BUCKET T RN . « TIRE, COMPACT SPARE & WHEEL TOTAL VEHICLE PRICE* __$24,105.00
« REAR VISON CAMERA SYSTEM « SEAT TRIM, RBBON FABRI, « LEATHER TRMIMED SHIFT LEVER ML, 10 N NS

« REMOTE KEYLESS ENTRY LEATHERETTE BOLSTERS « STEERING COLUMN, TILT ALy
« ARBAGS, DRVER & FRONT * SEAT ADJUSTER, DRVER AND TELESCOPIC TRME HOS LIS

PASSENGER FRONTAL, KNEE, SIDE us:llavwmwvm —— « XMRADIO + SERVICE . mmm PROJECTOR BEAM

IMPACT & HEAD CURTAIN; REAR 2 SUBSCRIPTION SOLD SEPARATELY

QUTBOARD PASSENGERS SIOE 8 WAY MANUAL BY SRUSKM AFTER 3 MTHS RN TR ATOUNTE

IMPACT & HEAD CURTAIN * SEAT, REAR 60-40 SPUT-FOLD  DRWER INFORMATION CENTER R

S ST SN Y OO « WINDOW, POWER WITH EXPRESS 7 O A s St

EPA :
por Fuel Economy and Environment

GOVERNMENT 5-STAR SAFETY RATINGS PARTS CONTENT INFORMATION
FOR VEHICLES IN THIS CARLINE:

Fuel Economy U.S./CANADIAN PARTS CONTENT: 56%

Compact s mgn o umsoree You SAVE
a 2 5 ThaSast vl s 112 PG, Vilows
gt padbrmsdds oot
eeeasee $850
21 32 41

This vehicle has not been rated by the

00€S NOT
combinedcgfoey Gy ghwey gebions per 100 mes in fuel costs for overall vehicle score, frontal crash, side crash ASSEMBLY, DISTRIBUTION, OR OTHER NON-PARTS COSTS.
over 5 years or rollover risk.
s scemme—— s, compared to the A FOR THIS VEMIGLE:
[ —————==Y average new vehicle.  § FINAL ASSEMBLY POINT:
LAKE ORION, M| US.A.
Smog Rati COUNTRY OF ORIGIN:
ENGINE: UNITED STATES
TRANSMISSION: UNITED STATES

& 2008 et o 1

Source: Nati

inistration (NHTSA)

VIN 1 112575

el LR
mcnm BUICK %

WAUKESHA, Wi 531864020 10A0145408

069 Monroney Label

3-2 Secats and Restraints
S S s al scacd) rescrail <o ihat thoe TD Icw & hanrt eslisint, peeass
Hend Resatralnts I o o hes BTN 5 At 1he sare | ouuled on e log of tha
ocu - 1 e hvead

reRraIn: down. Try o move the
head rmatraint aflcr -6 hoctan ia
rrlmaned 10 Take suro hat it s
lon<ad In phace.
The fron: st cLthna a nes
'--uulnm Aare ncl designod > be
rrieonsemc

heig Wt
[ lhls seumitic— seens fves

el
—|, ' T A nack iniary o 8 ora
ortents S

AN WARNING

=i

driver l\lll the
@ Dccupants e bastelod o
=djustod prozery

P2 el S8’ rrse ssets Save
1o P restreiobs i
LLRSOa~] Mol g pos lons Thc
Feintit of the Fead restraint can be
head rextoakt Sp

| Mnr Seats

owe “he S
rastre; o niake =re that it i
lockec In Elace.

| e DES res
o i v
waint lo eke surs 1Al
lockod ir olace

it of tho hend raswaim o
] -1 '

Seats and Restraints 3-3

TO lower ‘hm hoard rantraint, proas . S P
the Sution, ocatec or the too of the Front Seats o e

-ﬂ‘ulnk e > 1 Lif: tha handle at the Trool of
ow': > .B;hh;h,‘,",r::ﬂm Seat Adjustment | s 1

et afie- the buaron
relBased 15 Meke Sure thutitis O WARNING
lovked in placs

' you are Irstazing a chiid restraint TSt cmun e Sy is. Cor M
e et

? Shze tre seat to the deshed
position unc relasss the handle

3. Try o —ove tre seat back and
forth 10 Lo suru it is locked in >
plece.

Seat Height Adjuster

> vaehicle f you try to adjust a drivor

TG RO Ly i sest wrile the venicle s MOWINg.
undar Lowoe Adctjun” tha driver sont only whon

eIners for Chiidren Ui valictu is nol esoving.

.._A; paves Sy.lgm) an page 334

Rostra
H syul

I availatie. move he lever up o~
down 1o manus ly rase or owor
the aeat

070 Head Restraint Use and Adjustment Information from Vehicle Owner Manual

A-38



PHOTO NOT AVAILABLE

071 Post-Test View of Shattered Vehicle Inner Door Panel
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APPENDIX B
VEHICLE AND DUMMY RESPONSE DATAPLOTS
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TABLE OF DATA PLOTS

Description
Driver Head Acceleration (X) Primary vs. Time
Driver Head Acceleration (YY) Primary vs. Time
Driver Head Acceleration (2) Primary vs. Time
Driver Head Acceleration Resultant Primary vs. Time
Driver Lower Spine T12 Acceleration (X) vs. Time
Driver Lower Spine T12 Acceleration (Y) vs. Time
Driver Lower Spine T12 Acceleration (2) vs. Time
Driver Lower Spine T12 Resultant Acceleration vs. Time
Driver lliac Wing Force on Impact Side (Y) vs. Time
Driver Acetabulum Force on Impact Side (Y) vs. Time
Driver Total Pelvis Force on Impact Side (Y) vs. Time

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 Dummy Instrumentation Data

Driver Head Acceleration (X) Redundant
Driver Head Acceleration (Y) Redundant
Driver Head Acceleration (Z) Redundant
Driver Upper Thorax Rib Deflection (YY)
Driver Middle Thorax Rib Deflection ()
Driver Lower Thorax Rib Deflection (Y)
Driver Upper Abdomen Rib Deflection (Y)
Driver Lower Abdomen Rib Deflection (YY)

B-2
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B-5
B-5
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http://www.nhtsa.dot.gov/

Vehicle Instrumentation Data
Vehicle Center of Gravity Acceleration (X)
Vehicle Center of Gravity Acceleration (Y)
Vehicle Center of Gravity Acceleration (2)

Left Floor Sill Acceleration ()

Left A-Pillar Sill Acceleration (YY)

Left Lower A-Pillar Acceleration (Y)

Left Mid A-Pillar Acceleration (Y)

Left B-Pillar Sill Acceleration (YY)

Left Lower B-Pillar Acceleration (YY)
Left Mid B-Pillar Acceleration ()
Driver Seat Track at Dummy Hip Point Acceleration (Y)
Engine Top Acceleration (X)
Engine Top Acceleration (Y)
Firewall Center Acceleration (Y)

Right Roof at Vertical Impact Reference Line Acceleration (YY)
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 (Y)

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)
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NHTSA

Test Lab: CTF
Test Number: 121005 (MDO0106)

Position #1 SID lls Dummy (033)

Test Date: 10/05/2012

Driver Head Acceleration (X) Primary (g) vs. Time [ms]

006

5.001

000
5.001
-10.001
-15.001

-20.001

-A5iot LIS N I L L L I L L B |

Driver Head Acceleration (Y) Primary (g) vs. Time [ms]

56-660
40.00:*
C0.00:*
20.001
]0.00:*

-10.001

Driver Head Acceleration (Z) Primary (g) vs. Time [ms]

2

500
20.00 *;
15.00 *;
10.00 *;

5.001

<Max>
5.25 g at 104.56 ms

<Min>
-22.17gat61.84 ms

CFC_1000

<Max>
42.04 g at 57.84 ms
<Min>
-12.27 g at 106.96 ms

CFC_1000

<Max>
20.92 g at 36.72 ms

<Min>
-3.60 g at 92.96 ms

CFC_1000

<Max>
48.29 g at 59.44 ms

<Min>_
0.03 g at-8.16 ms

CFC_1000

TRE |
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NHTSA

Test Lab: CTF
Test Number: 121005 (MDO0106)

Position #1 SID lls Dummy (033)

Test Date: 10/05/2012

Driver Lower Spine T12 Acceleration (X) Primary (g) vs. Time [ms]

000
5.00 *-
“EH?&‘-
5.00 *-
-10.00 *-

-15.00

1o
-20100

Driver Lower Spine T12 Acceleration (Y) Primary (g) vs. Time [ms]

56-660
4 0.00:*
C0.00*.*
E0.00:*

10.001

000

Driver Lower Spine T12 Acceleration (Z) Primary (g) vs. Time [ms]

20-66
15.00 T
10.00 T
5.00 *:*

0.00
5.00 T
-10.00 T
-15.00 *:*

1o
-26160 T

[0] 32 64 96 128 160 192 224

A

(0] 32 64 96 128 160 192 224

n |
LI L

256

288

<Max>
8.90 g at 58.16 ms
<Min>
-19.32 g at 22.72 ms

CFC_180

<Max>
40.25 g at 50.08 ms

<Min>
-8.66 g at 73.76 ms

CFC_180

<Max>
19.79 g at 23.52 ms

<Min>
-19.87 gat51.28 ms

CFC_180

<Max>
44.93 g at 50.80 ms

<Min>_
0.01 g at -5.68 ms

CFC_180

TRE |
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NHTSA

Test Lab: CTF
Test Number: 121005 (MDO0106)

Position #1 SID lls Dummy (033)

Test Date: 10/05/2012

Driver lliac Wing Force on Impact Side (Y) (N) vs. Time [ms]

10Q

6(

49

20

0-06
0.00*:
0.00*:
0.00*:

0.00 1

-2

Driver Acetabulum Force on Impact Side (Y) (N) vs. Time [ms]

25Q

200q

150

10q

5(

0-06
0.00 :*
0.00 :*
0.00 :*

0.00 1

00

1ok

-5

35Q

0166 =|||‘||||‘llll‘llll‘llll‘llll‘llll‘llll‘llll

Driver Total Pelvis Force on Impact Side (Y) (N) vs. Time [ms]

-6

304
250
204
15Q
10Q

5(

6-66
0.00 T
0.00 T
0.00 T
0.00 T
0.00 T
0.00 *:*

<Max>
856.15 N at 46.72 ms

<Min>
-141.14 N at 24.56 ms

CFC_600

<Max>
2,408.26 N at 47.04 ms
<Min>
-73.10 N at 75.76 ms

CFC_600

<Max>
3,262.52 N at 46.96 ms

<Min>
-162.35 N at 24.40 ms

CFC_600
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APPENDIX C
DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA
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TABLE OF CALIBRATION MEASUREMENTS AND PLOTS
SID-lIs (Driver) Dummy
Description
Table 1. External Measurements
Table 2. Head Drop Test
Resultant Head Acceleration (G’s) vs. Time (ms)
Head (X) Acceleration (G’s) vs. Time (ms)
Head (Y) Acceleration (G’s) vs. Time (ms)
Head (Z) Acceleration (G’s) vs. Time (ms)
Table 3. Lateral Neck Pendulum Test
Pendulum Velocity (m/s) vs. Time (ms)
Flexion Angle (°) vs. Time (ms)
Moment About Occipital Condyle (Nm) vs. Time (ms)
Table 4. Shoulder Impact Test
Impactor Acceleration (G’s) vs. Time (ms)
Shoulder Displacement (mm) vs. Time (ms)
Upper Spine Acceleration (G’s) vs. Time (ms)
Table 5. Thorax (With Arm) Impact Test
Impactor Acceleration (G’s) vs. Time (ms)
Shoulder Displacement (mm) vs. Time (ms)
Upper Rib Displacement (mm) vs. Time (ms)
Middle Rib Displacement (mm) vs. Time (ms)
Lower Rib Displacement (mm) vs. Time (ms)
Upper Spine Acceleration (G’s) vs. Time (ms)
Lower Spine Acceleration (G’s) vs. Time (ms)
Table 6. Thorax (Without Arm) Impact Test
Impactor Acceleration (G's) vs. Time (ms)
Upper Rib Displacement (mm) vs. Time (ms)
Middle Rib Displacement (mm) vs. Time (ms)
Lower Rib Displacement (mm) vs. Time (ms)
Upper Spine Acceleration (G’s) vs. Time (ms)
Lower Spine Acceleration (G’s) vs. Time (ms)
Table 7. Abdomen Impact Test
Impactor Acceleration (G’s) vs. Time (ms)
Upper Abdominal Rib Displacement (mm) vs. Time (ms)
Lower Abdominal Rib Displacement (mm) vs. Time (ms)
Lower Spine Acceleration (G’s) vs. Time (ms)
Table 8. Pelvis Plug Quasi-Static Test (Optional*)
Table 9. Pelvis Acetabulum Impact Test
Impactor Acceleration (G’s) vs. Time (ms)
Pelvis (Y) Acceleration (G’s) vs. Time (ms)
Acetabulum Force (N) vs. Time (ms)
Table 10. Pelvis lliac Impact Test
Impactor Acceleration (G’s) vs. Time (ms)
Pelvis (Y) Acceleration (G’s) vs. Time (ms)
liac Force (N) vs. Time (ms)
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Pre-Test Calibration Sheets
Driver S/N 033
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Transportation Research Center Inc.
SIDIIs Dummy - Level D
External Dimensions
Serial No. 033 Calibration No.12

Date: 10/04/12

Symbol |Description Specification | Results Pass
mm mm
A Sitting Height 772.0 - 788.0 777 Yes
B Shoulder Pivot Height 437.0 - 453.0 441 Yes
C H-Point Height 79.0 - 89.0 85 Yes
D H-Point from Seat Back 141.0 - 151.0 145 Yes
E Shoulder Pivot from Backline 97.0 - 107.0 101 Yes
F Thigh Clearance 119.0 - 135.0 127 Yes
G Head Breadth 140.0 - 148.0 145 Yes
H Head Back from Backline 40.0 - 46.0 45 Yes
I Head Depth 178.0 - 188.0 183 Yes
J Head Circumference 541.0 - 551.0 543 Yes
K Buttock to Knee Length 514.0 - 540.0 533 Yes
L Popliteal Height 343.0 - 369.0 353 Yes
M Knee Pivot to Floor Height 393.0 - 409.0 399 Yes
N Buttock Popliteal Length 416.0 - 442.0 431 Yes
(8} Chest Depth without Jacket 195.0 - 211.0 205 Yes
P Foot Length (right) 216.0 - 232.0 220 Yes
P Foot Length (left) 216.0 - 232.0 220 Yes
Q Hip Breadth 313.0 - 323.0 314 Yes
R Arm Length 249.0 - 259.0 253 Yes
S Knee Joint to seat Back 478.0 - 493.0 483 Yes
\% Shoulder Width (only one arm installed) 341.0 - 357.0 350 Yes
W Foot Width (right) 78.0 - 94.0 84 Yes
\\% Foot Width (left) 78.0 - 94.0 84 Yes
Y Chest Circumference with Jacket 851.0 - 881.0 870 Yes
V4 Waist Circumference 761.0 - 791.0 780 Yes
Technician Approved

Revised 9/29/2005




Transportation Research Center Inc.

Left Lateral Head Drop
SID IIs Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Test Parameter Specification Test Results Pass
Temperature 18.9-25.6 °C 21.7°C Yes
Relative Humidity 10-70 % 57% Yes
Peak Head Resultant Acceleration 115-137¢ 1175g Yes
Peak Head Longitudinal Acceleration (-15)-15¢ 39g Yes
Is Head Resultant Acceleration Curve v Y v
Unimodal within 15% of Peak? s e e
Test meets specifications.

Comments:

Techmclan Approved

Specification Source: Procedures based on Final Rule effectwe 8/24/2009 10.03.2012 13:39:10 234

Polarity in accordance with SAE J2
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Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Head Drop

SID IIs  Serial No. 033 Certification No. 12-1

Test Date: 10/3/2012

Head X-Axis Acceleration
4
3
23 \
1] / \ AN
0] N
i \
~~—1
3 ]
0 2 4 6 8
Time [ms]
Head Y-Axis Acceleration
100
%0 /\\
60 / \
40
20
0
20 t } } t +
0 2 4 6 8
Time [ms]
Head Z-Axis Acceleration
807
70
60 i
50 5
404 \
& / N
20 /
104
0
-10 : + + + }
0 2 4 6 8
Time [ms]
Head Resultant Acceleration
125
10 /\\
. /I \
50 /
25
0 } } : — ;
0 2 4 6 8
Time [ms]

Specification Source: Procedures based on Final Rule effecnve 8/24/2009
Polarity in accordance with SAE J2

C-6

10.03.2012 13:39:22 234

Filter Class: CFC_1000
Max: 3.9 gn at 3.0 ms
Min: -3.3 gnat 5.7 ms

Filter Class: CFC_1000
Max: 92.9 gn at 2.6 ms
Min: -0.2 gn at 7.0 ms

Filter Class: CFC_1000
Max: 72.0 gn at 2.7 ms
Min: -0.9 gn at 9.7 ms

Filter Class: CFC_1000
Max: 117.5 gn at 2.6 ms
Min: 0.0 gn at -0.8 ms




Transportation Research Center Inc.

Left Lateral Neck
SID IIs  Serial No. 033 Certification No. 12-2
Test Date: 10/3/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21:2.°€ Yes
Relative Humidity 10-70 % 55% Yes
Pendulum Velocity (-5.51) - (-5.63) m/s -5.581 m/s Yes
Pendulum Integrated Velocity

Change at 10 ms 2.20 - 2.80 m/s 2.345 m/s Yes
Change at 15 ms 3.30-4.10 m/s 3.377 m/s Yes
Change at 20 ms 4.40 - 5.40 m/s 4.564 m/s Yes
Change at 25 ms 5.40-6.10 m/s 5.542 m/s Yes
Change at 25 to 100 ms 5.50 - 6.20 m/s 5.750 m/s Yes

Maximum Headform Flexion
occurring between 50ms and 70ms.

Peak (-71) - (-81) deg -73.8 deg Yes
Time of Peak 50 - 70 ms 58.6 ms Yes
Total Neck Occipital Condyles Moment 36 - 44 N'-m 41.8 N'm Yes
Total Neck Occipital Condyles Moment
Decay Time to 0 N'm 102 - 126 ms 114.5 ms Yes

Test meets specifications.

Comments:

Technician Approved

L Yoo Lt

Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 15:24:08 642

Polarity in accordance with SAE J211.
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Acceleration [g]

Velocity [m/s]

35

Transportation Research Center Inc.

Left Lateral Neck

SIDIIs Serial No. 033 Certification No. 12-2

Test Date: 10/3/2012

Pendulum Acceleration

Filter Class: CFC_180

Max: 31.2 gn at 2.0 ms

30

Min: -5.8 gn at 34.6 ms

25

20

. Pendulum Integrated Velocity Change

-

40 80 120

— |
1
T
160 200
Time [ms]

Filter Class: CFC_180
/ Max: 6.8 m/s at 200.0 ms

Min: 0.0 m/s at 0.0 ms

40 80 120

Specification Source: Procedures based on Final Rule efzfel:ctive 8/24/2009

Polarity in accordance with SAE J211.

C-8

160
Time [ms]

200

10.03.2012 15:24:16 642




Angle Degrees [°] Angle Degrees [°] Angle Degrees [°]

Angle Degrees [°]

Transportation Research Center Inc.

Left Lateral Neck
SID IIs Serial No. 033 Certification No. 12-2
Test Date: 10/3/2012

Forward Pot Rotation at Base of Pendulum
20 Filter Class: CFC_60
Max: 14.4°at 182.3 ms
Min: -65.8 ° at 68.4 ms

0

-20

-40

60

|
-80 + t t
0 40 80 120

160

Time [ms]
Rear Pot Rotation at Base of Pendulum
30 Filter Class: CFC_60

20 Max:20.2°at 177.1 ms

10 Min: -48.5 ° at 60.6 ms
0

-10
20
30
40
-50 } t } } }
0 40 80 120 160
Time [ms]

Center Headform Pot Rotation at Center of Gravity
15 Filter Class: CFC_60

10d Max: 10.9° at 167.7 ms
s Min: -12.4 ° at 43.8 ms

0 40 80 120 160 200
Time [ms]
Total Headform Flexion
40 Filter Class: CFC_60

20 Max: 24.7 ° at 175.6 ms

" Min: -73.8 ° at 58.6 ms

-20

-40

-60

-80 t } t + }

160
Time [ms]

|
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 15:24:17 642 m
Polarity in accordance with SAE J211. .
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Torque [Nm] Force [N] Force [N]

Torque [N-m]

-100
-200

-100
-200

Transportation Research Center Inc.

Left Lateral Neck

SID IIs Serial No. 033 Certification No. 12-2

Neck Force (Y)

Test Date: 10/3/2012

600
500

Filter Class: CFC_1000

Max: 502.9 N at 51.1 ms

400

300

Min: -164.4 N at 164.9 ms

200

100

0

0

40

80

160
Time [ms]

Neck Force (Y) Filtered for Total Neck Occipital Condyles Moment Calculation

600

Filter Class: CFC_600

500
400

P ™

Max: 501.7 N at 51.1 ms

300

A\

Min: -164.0 N at 165.0 ms

2004
100

0.

Neck Moment (X)

160
Time [ms]

40
30

Filter Class: CFC_600
Max: 35.8 Nm at 38.2 ms

Min: -19.8 Nm at 10.8 ms

20

Total Neck Occipital

Condyles Mo

80

ment (X)

160 200
Time [ms]

50
40

Filter Class: Without (Constas

il

Max: 41.8 N'm at 58.2 ms

30
20

L

Min: -15.1 N'm at 168.0 ms

10

0

-10

S
~J

-20

Specification Source: Procedures based on Final Rule effec
Polarity in accordance with SAE J2

40

80

120

tive 8/24/2009

C-10

1
T

160
Time [ms]
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Transportation Research Center Inc.

Left Lateral Shoulder
SID IIs Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.1°C Yes
Relative Humidity 10-70 % 62 % Yes
Impactor Velocity 42-44n/s 4.34 m/s Yes
Impactor Acceleration (-13)-(-18) g -16.6 g Yes
Shoulder Displacement 28 - 37 mm 31.9 mm Yes
Upper Spine Lateral Acceleration 17-22¢g 2l.1g Yes

Test meets specifications.

Comments:

Technician

92\)4/79 - ,ﬁﬁé % ol

Approved

Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 09:35:22 867
Polarity in accordance with SAE J211.
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Acceleration [g]

Distance [mm]

Acceleration [g]

-125- \
RIERRYS

Transportation Research Center Inc.

Left Lateral Shoulder

SID IIs  Serial No. 033 Certification No. 12-1

Test Date: 10/3/2012

Probe Acceleration

25

0

2.5

Polarity in accordance with SAE J211.

C-12

Filter Class: CFC_180
Max: 0.2 gn at -0.4 ms
Min: -16.6 gn at 12.4 ms

! V
-17.5 } + t } t
0 20 40 60 80 100
Time [ms]
Shoulder Displacement
359 Filter Class: CFC_600
30 / \ Max: 31.9 mm at 16.8 ms
2 Min: -0.0 mm at 1.9 ms
& // \\
15 / \
10 / \
5
T N S——
5 t } t } t
0 20 40 60 80
Time [ms]
Upper Spine Acceleration (Y)
25 Filter Class: CFC_180
- A Max: 21.1 gn at 15.2 ms
1 /\/\/ \ Min: -9.4 gn at 40.1 ms
15 f
10 I \
11 \
0
s \ AN
N Y
-10 } t } } t
0 20 40 60 80 100
Time [ms]
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 09:35:29 867




Transportation Research Center Inc.

Left Lateral Thorax with Arm
SID IIs  Serial No. 033 Certification No. 12-1

Test Parameter
Temperature

Relative Humidity

Impactor Velocity

Impactor Acceleration

Shoulder Displacement

Upper Thorax Rib Displacement
Center Thorax Rib Displacement
Lower Thorax Rib Displacement
Upper Spine Lateral Acceleration
Lower Spine Lateral Acceleration
Test meets specifications.

Comments:

Test Date: 10/3/2012

Specification
20.6-22.2°C

10-70 %

6.60 - 6.80 m/s

(-30)-(-36) g

31 - 40 mm
25 - 32 mm
30 - 36 mm
32-38 mm
34-43 ¢
29-37¢g

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-13

Test Results Pass

21.0°C
61 %
6.707 m/s
-336¢g
34.5 mm
27.4 mm
32.6 mm
35.3 mm
382¢g
343¢g

Approved

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

St (ot

10.03.2012 10:43:56 666



Acceleration [g]

Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Thorax with Arm
SID IIs Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Probe Acceleration

Filter Class: CFC_180
Max: 0.2 gn at 44.6 ms
Min: -33.6 gn at 14.0 ms

-30
35 } } } } }
0 20 40 60 80 100
Time [ms]
Upper Spine Acceleration
40 Filter Class: CFC_180
o [\’\ Max: 38.2 gn at 10.2 ms
] / Min: -13.2 gn at 29.3 ms
20 /
RV
0
0 N
20 } } } } }
0 20 40 60 80
Time [ms]
Lower Spine Acceleration
40 Filter Class: CFC_180
1 A Max: 34.3 gn at 9.8 ms
= / \ Min: -10.1 gn at 34.7 ms
20 /
10 / \
0
-10 \
20 t t } t t
0 20 40 60 80 0
Time [ms]
Specification Source: Procedures based on Final Rule effectwe 8/24/2009 10.03.2012 10:44:05 666

Polarity in accordance with SAE J21
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Distance [mm] Distance [mm] Distance [mm]

Distance [mm]

Transportation Research Center Inc.
Left Lateral Thorax with Arm

SID IIs Serial No. 033 Certification No. 12-1

Test Date: 10/3/2012

Shoulder Rib Displacement

80
Time [ms]

0 20 40 60 80
Time [ms]
Center Thorax Rib Displacement
35
30
= AR\
5 / \
y // \\
10
/ N
5 o
0 20 40 60 80
Time [ms)
Lower Thorax Rib Displacement
40
35
i
30
25 F 1%
0 / \
" // \\
10
/
5 ¥
0 20 40 60

Specification Source: Procedures based on Final Rule cfzfti,ctive 8/24/2009

Polarity in accordance with SAE J211.

C-15

80
Time [ms]

10.03.2012 10:44:06 666

100

Filter Class: CFC_600
Max: 34.5 mm at 16.6 ms
Min: -2.4 mm at 32.5 ms

Filter Class: CFC_600
Max: 27.4 mm at 17.0 ms
Min: -0.0 mm at -9.8 ms

Filter Class: CFC_600
Max: 32.6 mm at 17.3 ms
Min: -0.0 mm at -10.0 ms

Filter Class: CFC_600
Max: 35.3 mm at 17.8 ms
Min: -0.0 mm at 3.4 ms




Transportation Research Center Inc.

Left Lateral Thorax without Arm
SID IIs Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Test Parameter Specification Test Results Pass
Temperature 20.6 -22.2°C 21.1°C Yes
Relative Humidity 10-70 % 60 % Yes
Impactor Velocity 4.20 - 4.40 nv/s 4.336 m/s Yes
Impactor Acceleration (-14)-(-18) g -15.6¢g Yes
Upper Thorax Rib Displacement 32 - 40 mm 36.9 mm Yes
Center Thorax Rib Displacement 39-45 mm 41.1 mm Yes
Lower Thorax Rib Displacement 35-43 mm 37.5 mm Yes
Upper Spine Lateral Acceleration 13-17¢g 150g Yes
Lower Spine Lateral Acceleration 7-11g 9.8¢g Yes

Test meets specifications.

Comments:

Technician Approved

L/ 9/& (S,

Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 11:15:38 839
Polarity in accordance with SAE J211.
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Acceleration [g]

Acceleration [g]

Acceleration [g]

125
-15 ] \

175 + t t } +

Transportation Research Center Inc.

Left Lateral Thorax without Arm
SID IIs  Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Probe Acceleration

\ 7
i 7

-10

0 20 40 60 80 100
Time [ms]
Upper Spine Acceleration
15
LU \
. /\,J
-5 _,—J\/\
-10 } } } } }
0 20 40 60 80
Time [ms]
Lower Spine Acceleration
10 /\
T = %
5
nay \\
0
~ e Wy
2.5
\,\/
0 20 40 60

80
Time [ms]

Specification Source: Procedures based on Final Rule efzf?(itive 8/24/2009 10.03.2012 11:15:55 839

Polarity in accordance with SAE J211.

C-17

Filter Class: CFC_180
Max: 0.1 gn at 97.7 ms
Min: -15.6 gn at 18.6 ms

Filter Class: CFC_180
Max: 15.0 gn at 15.2 ms
Min: -5.8 gn at 50.2 ms

Filter Class: CFC_180
Max: 9.8 gn at 7.0 ms
Min: -3.6 gn at 47.7 ms




Distance [mm]

Distance [mm]

Distance [mm)]

40

Transportation Research Center Inc.

Left Lateral Thorax without Arm
SID IIs  Serial No. 033 Certification No. 12-1

Test Date: 10/3/2012

Upper Thorax Rib Displacement

Filter Class: CFC_600

35

Max: 36.9 mm at 20.9 ms

Min: -0.0 mm at 0.8 ms

50

40

Center Thorax Rib Displacement

60

L)
80 100
Time [ms]

Filter Class: CFC_600
Max: 41.1 mm at 21.4 ms

30

Min: -0.0 mm at 0.6 ms

20

60

80
Time [ms]

40

39

Filter Class: CFC_600

30

Max: 37.5 mm at 22.2 ms
Min: -0.0 mm at 0.9 ms

2‘.

20

Specification Source: Procedures based on Final Rule efzfe(itivc 8/24/2009
1

60

Polarity in accordance with SAE J211.
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80
Time [ms]

10.03.2012 11:15:55 839




Transportation Research Center Inc.

Left Lateral Abdomen
SID IIs Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.5°C Yes
Relative Humidity 10-70 % 62 % Yes
Impactor Velocity 4.2-4.4m/s 4.34 m/s Yes
Impactor Acceleration (-12)-(-16) g -13.6g Yes
Upper Abdominal Rib Displacement 36 - 47 mm 40.3 mm Yes
Lower Abdominal Rib Displacement 33 - 44 mm 40.3 mm Yes
Lower Spine Lateral Acceleration 9-140¢g 10.70 g Yes

Test meets specifications.

Comments:
Techm jan L\é K Approved
/ ¥4
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 11:25:06 659
Polarity in accordance with SAE J211.
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Distance [mm)] Acceleration [g] Acceleration [g]

Distance [mm]

Transportation Research Center Inc.

Left Lateral Abdomen
SID IIs Serial No. 033 Certification No. 12-1
Test Date: 10/3/2012

Probe Acceleration

2.5 Filter Class: CFC_180
0 Max: 0.2 gn at 90.4 ms
2.5 \ Min: -13.6 gn at 17.8 ms

23 \\
10 \
125
15 t t } t }
0 20 40 60 80 100
Time [ms]
Lower Spine Acceleration (Y)
12.5 Filter Class: CFC_180
107 /’\\/ \ Max: 10.7 gn at 7.3 ms
7.5 / Min: -3.5 gn at 34.0 ms
: / S
25 / \
0 \ T [
2.5
-5 t + } } t
0 20 40 60 80 100
Time [ms]
Upper Abdominal Rib Displacement
50 Filter Class: CFC_600
40 Max: 40.3 mm at 24.1 ms
36 Min: -0.0 mm at 1.5 ms
20 /,/
10
/ e
0
104 : ; i : :
0 20 40 60 80
Time [ms]
Lower Abdominal Rib Displacement
50 Filter Class: CFC_600
40 Max: 40.3 mm at 23.5 ms
30 Min: 0.0 mm at 1.3 ms
20 /
10
7 e —
0
-10 t } } } }
0 20 40 60 80 100
Time [ms]
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.03.2012 11:25:15 659

Polarity in accordance with SAE J211.
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Transportation Research Center Inc.

Left Lateral Pelvis

SID IIs  Serial No. 033 Certification No. 12-1

Test Date: 10/3/2012

Test Parameter Specification
Temperature 20.6-22.2°C
Relative Humidity 10-70 %
Pendulum Velocity 6.6 - 6.8 m/s
Impactor Acceleration (-38.0)-(-47.0) g
Peak Pelvis Lateral Acceleration

after 6ms 34-42 ¢
Acetabulum Force 3,600 - 4,300 N

Test meets specifications.

Comments:

ngb_n\ician ) Q
LAb

Specification Source: Procedures based on Final Rule effective 8/24/2009
11.

Polarity in accordance with SAE J2

C-21

Test Results

21.8°C

61 %
6.66 m/s
-4453 g

413¢

3,984.8 N

Approved

Pass
Yes
Yes
Yes
Yes

Yes

Yes

s

10.03.2012 12:35:20 445
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Acceleration [g]

Acceleration [g]

Force [N]

-1000

Transportation Research Center Inc.

Left Lateral Pelvis

SID IIs Serial No. 033 Certification No. 12-1

Test Date: 10/3/2012

Probe Acceleration

Filter Class: CFC_180

10

Max: 0.7 gn at -0.7 ms

Min: -44.5 gn at 8.0 ms

-20

-30

-40

-50

50

Pelvis Y-Axis Acceleration

60

80
Time [ms]

100

40

Filter Class: CFC_180

v

Max: 41.3 gn at 1.4 ms
Min: -13.8 gn at 22.6 ms

30

\

20

\

10

Kot

4000

0 20 40

Acetabulum Y-Axis Force

60

80
Time [ms]

100

3000

/]

Filter Class: CFC_600
Max: 3,984.8 N at 7.7 ms

2000

Min: -63.7 N at 0.3 ms

1000

Specification Source: Procedures based on Final Rule effec
Polarity in accordance with SAE J211

60

tive 8,24/2009

C-22

80
Time [ms]

100

10.03.2012 12:35:46 445




Transportation Research Center Inc.

SID IIs

Test Parameter
Temperature

Relative Humidity

Pendulum Velocity

Impactor Acceleration

Peak Pelvis Lateral Acceleration
Iliac Force

Test meets specifications.

Comments:

Technician
P

\

Left Lateral Iliac
Serial No. 033 Certification No. 12-2
Test Date: 10/4/2012

Specification

20.6-22.2°C
10-70 %
42-4.4m/s
(:36) - (-45) g
28-39¢g
4,100 - 5,100 N

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-23

Test Results

20.9°C
51%
4.40 m/s
-39.8g
20.1g
4,457.6 N

Pass

Yes
Yes
Yes
Yes
Yes
Yes

%mcsug

10.04.2012 07:32:40 637
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Acceleration [g]

Acceleration [g]

Force [N]

-1000

Transportation Research Center Inc.

Left Lateral Iliac

SIDIIs Serial No. 033 Certification No. 12-2

Probe Acceleration

Test Date: 10/4/2012

Pelvis Y-Axis Acceleration

30

40

60

T
80 100
Time [ms]

Iliac Y-Axis Force

5000

80
Time [ms]

/\

4000

3000

[\

2000

/

1000

0

\
[\
/

4

0 20

40

60

Specification Source: Procedures based on Final Rule effective 8/24/2009

Polarity in accordance with SAE J211

C-24

80 100
Time [ms]

10.04.2012 07:32:47 637

Filter Class: CFC_180
Max: 0.2 gn at 35.6 ms
Min: -39.8 gn at 10.9 ms

Filter Class: CFC_180
Max: 29.1 gn at 10.2 ms
Min: -2.7 gn at 45.7 ms

Filter Class: CFC_600
Max: 4,457.6 N at 10.9 ms
Min: -16.7 N at 35.5 ms




Driver S/N 033

Post-Test Calibration Sheets

C-25



Transportation Research Center Inc.
SIDIIs Dummy - Level D
External Dimensions
Serial No. 033 Calibration No.13

Date: 10/10/12

Specification

Results

Symbol [Description Pass
mm mm
A Sitting Height 772.0 - 788.0 777 Yes
B Shoulder Pivot Height 437.0 - 453.0 441 Yes
C H-Point Height 79.0 - 89.0 85 Yes
D H-Point from Seat Back 141.0 - 151.0 145 Yes
E Shoulder Pivot from Backline 97.0 - 107.0 101 Yes
F Thigh Clearance 119.0 - 135.0 127 Yes
G Head Breadth 140.0 - 148.0 145 Yes
H Head Back from Backline 40.0 - 46.0 45 Yes
I Head Depth 178.0 - 188.0 183 Yes
J Head Circumference 541.0 - 551.0 543 Yes
K Buttock to Knee Length 514.0 - 540.0 533 Yes
L Popliteal Height 343.0 - 369.0 353 Yes
M Knee Pivot to Floor Height 393.0 - 409.0 399 Yes
N Buttock Popliteal Length 416.0 - 442.0 431 Yes
(0] Chest Depth without Jacket 195.0 - 211.0 205 Yes
P Foot Length (right) 216.0 - 232.0 220 Yes
P Foot Length (left) 216.0 - 232.0 220 Yes
Q Hip Breadth 313.0 - 323.0 314 Yes
R Arm Length 249.0 - 259.0 253 Yes
S Knee Joint to seat Back 478.0 - 493.0 483 Yes
\ Shoulder Width (only one arm installed) 341.0 - 357.0 350 Yes
W Foot Width (right) 78.0 - 94.0 84 Yes
W Foot Width (left) 78.0 - 94.0 84 Yes
Y Chest Circumference with Jacket 851.0 - 881.0 870 Yes
Z Waist Circumference 761.0 - 791.0 780 Yes
Technician Approved

Revised 9/29/2005
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Transportation Research Center Inc.

Left Lateral Head Drop

SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/11/2012

Test Parameter Specification
Temperature 18.9-25.6°C
Relative Humidity 10-70 %
Peak Head Resultant Acceleration 115-137¢
Peak Head Longitudinal Acceleration (-15)-15¢

Is Head Resultant Acceleration Curve

. . Yes
Unimodal within 15% of Peak?

Test meets specifications.

Comments:

Technician % A /

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-27

Test Results Pass

Approved

21.7°C Yes
23 % Yes
1219¢g Yes
68¢g Yes
Yes Yes

i

10.11.201209:24:48 233



Acceleration [g]

Acceleration [g]

Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Head Drop
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/11/2012

Head X-Axis Acceleration
8 Filter Class: CFC_1000
TN Max: 6.8 gn at 2.6 ms

6

/ \ Min: -1.6 gn at 5.0 ms
3 /
> /

-2 y } t + t

0 2 4 6 8. 10
Time [ms]
Head Y-Axis Acceleration
100 Filter Class: CFC 1000
95 /\ Max: 100.0 gn at 2.6 ms
/{ \ Min: -1.2 gn at 7.8 ms
50 /
25 /
0
25 + } t t t
0 2 4 6 8
Time [ms]
Head Z-Axis Acceleration
70 Filter Class: CFC_1000
60 / \ Max: 69.4 gn at 2.6 ms
50 / in: -
0 // '\\ Min: -0.6 gn at 10.0 ms
30
20 // \\\
10
-10 t } 1 t t
0 2 4 6 8. 10
Time [ms]
Head Resultant Acceleration
125 Filter Class: CFC_1000
- /\ Max: 121.9 gn at 2.6 ms
/ \ Min: 0.0 gn at -0.3 ms
. /L \
50 / \
25 / AN
0 t } t ¥ t

8. 10
Time [ms]

Specification Source: Procedures based on Final Rule effective 8/24/2009 10.11.201209:24:55 233 m
Polarity in accordance with SAE J211. .

C-28



Transportation Research Center Inc.

Left Lateral Neck
SID IIs Serial No. 033 Certification No. 13-2
Test Date: 10/11/2012

Test Parameter
Temperature
Relative Humidity

Pendulum Velocity
Pendulum Integrated Velocity
Change at 10 ms

Change at 15 ms

Change at 20 ms

Change at 25 ms

Change at 25 to 100 ms
Maximum Headform Flexion

occurring between 50ms and 70ms.

Peak
Time of Peak

Total Neck Occipital Condyles Moment
Total Neck Occipital Condyles Moment

Decay Time to 0 N-m

Test does not meet specifications.

Comments:

Technician A ~
) )

o

(S I

/

?ﬁ);ﬁ

Specification
206-22.2°C
10-70 %

(-5.51) - (-5.63) m/s
2.20 - 2.80 m/s

3.30-410m/s
4.40 - 5.40 m/s
5.40-6.10m/s

5.50-6.20m/s

(-71) - (-81) deg
50 - 70 ms
36 - 44 N'm

102 - 126 ms

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-29

Test Results Pass
21.4°C Yes

24 % Yes
-5.581m/s Yes
2.492 m/s Yes
3.705 m/s Yes
5.079 m/s Yes
5.710 m/s Yes
5.711 m/s Yes
-68.8 deg No

56.6 ms Yes

452 N'm No
110.5 ms Yes

Approved Z(//

10.11.201211:20:55 640

TRE |



Acceleration [g]

Velocity [m/s]

Transportation Research Center Inc.

Left Lateral Neck
SID IIs Serial No. 033 Certification No. 13-2
Test Date: 10/11/2012

Pendulum Acceleration

40 Filter Class: CFC_180
Max: 34.4 gnat 2.1 ms
Min: -7.5 gn at 30.6 ms
30 f\
20
10
0 /‘/ A AP S B
T v
-10 t + } t +
0 40 80 120 160 200
Time [ms]
" Pendulum Integrated Velocity Change
Filter Class: CFC 180
// Max: 6.8 m/s at 200.0 ms
6 Min: 0.0 m/s at 0.0 ms
/’\/,\H_’—V-f——‘
5
4 //
| /
2
1 /
0 + t t t t
0 40 80 120 160 200
Time [ms]
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.11.201211:23:01 640 m

Polarity in accordance with SAE J211.
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Angle Degrees [°] Angle Degrees [°] Angle Degrees [°]

Angle Degrees [°]

20 \
-40
-60 \

Transportation Research Center Inc.

Left Lateral Neck

SID IIs Serial No. 033 Certification No. 13-2
Test Date: 10/11/2012

Forward Pot Rotation at Base of Pendulum

20

0

Specification Source: Procedures based on Final Rule effective 8/24/2009
1

Polarity in accordance with SAE J211.

C-31

-80 + i t t +
0 40 80 120 160 200
) Time [ms]
Rear Pot Rotation at Base of Pendulum
3
20
10
0
10
" 5" Z
30 \
-40
50 t t t t t
0 40 80 120 160 200
] ] Time [ms]
Center Headform Pot Rotation at Center of Gravity
15
10
5
0 SN
. \\
-10 —
-15 + $ t + +
0 40 80 120 160 200
) Time [ms]
Total Headform Flexion
40
/‘\
20 —
0 \
-20 \
-40 /
-60 =
-80 t } } t t
0 40 80 120 200

160
Time [ms]

Filter Class: CFC 60
Max: 18.7°at 176.5 ms
Min: -62.8 © at 66.6 ms

Filter Class: CFC 60
Max: 21.3°at 173.8 ms
Min: -46.2 © at 59.6 ms

Filter Class: CFC 60
Max: 11.7°at 171.3 ms
Min: -11.0 ° at 38.2 ms

Filter Class: CFC_60
Max: 30.3 °at 174.9 ms
Min: -68.8 °at 56.6 ms

10.11.201211:23:01 640 m



Torque [Nm] Force [N] Force [N]

Torque [N'm]

600
500
400
300
200
100

Transportation Research Center Inc.

Neck Force (Y)

Left Lateral Neck
SID IIs Serial No. 033 Certification No. 13-2
Test Date: 10/11/2012

-100
-200

S~

0 40

Neck Force (Y) Filtered for Total Neck Occipital Condyles Moment Calculation

80

-

120

T

160
Time [ms]

200

Filter Class: CFC_1000
Max: 578.1 N at 44.5 ms
Min: -156.5 N at 161.7 ms

600 o Filter Class: CFC_600
500 f \ Max: 577.0N at 44.5 ms
A9 1 \ Min: -156.2 N at 161.8 ms
300 A e
200 Ju
100
0 [ \l\v\
-100 [~
-200 + } } t t
0 40 80 120 160 200
Time [ms]
Neck Moment (X)
4 Filter Class: CFC_600
30 ,jM /v\\ Max: 36.4 Nim at 55.0 ms
20 / \ Min: -24.9 Nm at 10.0 ms
10 ,./
\\ //
V
-3 + + $ + +
0 40 80 120 160 200
Time [ms]
Total Neck Occipital Condyles Moment (X)
5 Filter Class: Without (Constant Ch
40 j’“\/’ ‘\ Max: 45.2 N'm at 50.1 ms
30 / \ Min: -19.3 N'm at 10.2 ms
20 /
10 /
y \\J/
-20 + } } t t
] 40 80 120 160 200
Time [ms]

10.11.201211:23:02 640 m
Polarity in accordance with SAE J211. :

Specification Source: Procedures based on Final Rule effective 8/24/2009
11
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Transportation Research Center Inc.

Left Lateral Shoulder
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/9/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.9°C Yes
Relative Humidity 10-70% 31% Yes
Impactor Velocity 42-44m/s 433m/s Yes
Impactor Acceleration (-13)-(-18) g -165¢g Yes
Shoulder Displacement 28 -37 mm 322 mm Yes
Upper Spine Lateral Acceleration 17-22¢g 196¢g Yes

Test meets specifications.

Comments:
Technician . n Approved
) M /] r
I/ o9 l/
A A
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.09.201215:24:48 853 m
Polarity in accordance with SAE J211. =
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Distance [mm] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Shoulder
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/9/2012

Probe Acceleration

Polarity in accordance with SAE J211.

C-34

25 Filter Class: CFC_180
N Max: 0.2 gn at -0.9 ms
h / Min: -16.5 gnat 11.9 ms
2.
1 / /
I A W 4
P EITA
v
-15
vV
-17.5 t t t t t
0 20 40 60 80 100
Time [ms]
Shoulder Displacement
33 Filter Class: CFC_600
30 //\ \ Max: 32.2 mm at 16.8 ms
25 Min: -0.3 mm at 44.8 ms
. // \\
15
5 // !
0 N
S t t t t t
0 20 40 60 80 100
Time [ms]
Upper Spine Acceleration (Y)
20 Filter Class: CFC_180
/\/\ Max: 19.6 gnat 14.3 ms
s / Min: -8.8 gn at 39.6 ms
10 [ \
s
1 \\
5 N
-10 + t t t t
0 20 40 60 80 100
Time [ms]
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.09.201215:24:56 853 m



Transportation Research Center Inc.

Left Lateral Thorax with Arm
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/9/2012

Test Parameter Specification Test Results
Temperature 206-22.2°C 21.7°C
Relative Humidity 10 -70 % 30 %
Impactor Velocity 6.60 - 6.80 m/s 6.715 m/s
Impactor Acceleration (-30)-(-36) g -349¢g
Shoulder Displacement 31-40mm 34.3 mm
Upper Thorax Rib Displacement 25-32mm 27.8 mm
Center Thorax Rib Displacement 30-36 mm 32.5 mm
Lower Thorax Rib Displacement 32-38mm 34.8 mm
Upper Spine Lateral Acceleration 34-43¢g 390¢g
Lower Spine Lateral Acceleration 29-37¢g 353¢g

Test meets specifications.

Pass

Comments:
Technician . 1 Approved
) ’\ /] /4
(O /h/s,ﬁ_/{\‘
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.09.201216:02:32 620
Polarity in accordance with SAE J211.

C-35
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Acceleration [g]

Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

Left Lateral Thorax with Arm
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/9/2012

Probe Acceleration

AV . . .

-35 t 1 } 1 T
0 20 40 60 80 100
Time [ms]

Upper Spine Acceleration

40

. /\/\
20 /
10

0 20 40 60 80 100

Lower Spine Acceleration

J
RN

-20 t t } } }

0 20 40 60 80
Time [ms]

100

Specification Source: Procedures based on Final Rule effective 8/24/2009 10.09.201216:02:50 620

Polarity in accordance with SAE J211.

C-36

Filter Class: CFC 180
Max: 0.2 gn at 42.1 ms
Min: -34.9 gnat 13.2 ms

Filter Class: CFC_180
Max: 39.0 gnat 9.4 ms
Min: -153 gnat31.2 ms

Filter Class: CFC_180
Max: 35.3 gnat 9.3 ms
Min: -11.0 gn at 33.4 ms

TRE |



Distance [mm]

Distance [mm]

Distance [mm]

Distance [mm]

Transportation Research Center Inc.

Left Lateral Thorax with Arm

SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/9/2012

Shoulder Rib Displacement
35

Filter Class: CFC_600

30
25 /

Max: 34.3 mm at 16.3 ms

Min: -2.5 mm at 31.7 ms

- /A A

K / \

o7
5 $ + $ + +
0 20 40 60 80. 100
Time [ms]
Upper Thorax Rib Displacement
30 Filter Class: CFC_600
25 / Max: 27.8 mm at 16.6 ms
20 / \ Min: -0.0 mm at -8.5 ms
15
0 // \\
’ 7 N
0
-5 t } } t t
0 20 40 60 80, 100
Time [ms]
Center Thorax Rib Displacement
35 Filter Class: CFC_600
30 / Max: 32.5 mm at 16.8 ms
43 / \ Min: -0.0 mm at 1.6 ms
20
i // \\
10 ] X
: /
0
-5 t } 1 t t
0 20 40 60 80 100
Time [ms]
Lower Thorax Rib Displacement
35 Filter Class: CFC_600
30 //\ \ Max: 34.8 mm at 16.8 ms
2 / \ Min: -0.0 mm at 3.3 ms
20
s Il \\
10 / \
. /
0
-5 } } } + +
0 20 40 60 80 100
Time [ms]

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-37

10.09.201216:02:50 620 m



Transportation Research Center Inc.

Left Lateral Thorax without Arm
SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/9/2012

Test Parameter Specification
Temperature 206-22.2°C
Relative Humidity 10-70 %
Impactor Velocity 4.20-4.40m/s
Impactor Acceleration -14)-(-18) g
Upper Thorax Rib Displacement 32-40mm
Center Thorax Rib Displacement 39 -45 mm
Lower Thorax Rib Displacement 35-43 mm
Upper Spine Lateral Acceleration 13-17¢g
Lower Spine Lateral Acceleration 7-11¢g

Test does not meet specifications.

Comments:

Technician . = 1

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-38

Test Results Pass
21.4°C Yes

30% Yes

4326 m/s Yes
-163¢g Yes
33.5mm Yes

41.1 mm Yes

39.2 mm Yes
154¢ Yes

114¢ No

Approved W

10.09.201216:48:47 835



Acceleration [g]

Acceleration [g]

Acceleration [g]

1/

Transportation Research Center Inc.

Left Lateral Thorax without Arm
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/9/2012

Probe Acceleration

/~

o \ |/

Polarity in accordance with SAE J211.

C-39

Filter Class: CFC 180
Max: 0.2 gn at 97.0 ms
Min: -16.3 gnat 18.3 ms

g
-17.5 + + t t t
0 20 40 60 80 100
Time [ms]
Upper Spine Acceleration
20 Filter Class: CFC_180
iz Max: 15.4 gnat 16.5 ms
/\/ \ Min: -5.7 gn at 45.8 ms
10 / \
5
1 fy
[~
5 N AVAA
-10 t t t t t
0 20 40 60 80 100
Time [ms]
Lower Spine Acceleration
12.5 Filter Class: CFC_180
10 R /\ Max: 11.4 gn at 14.6 ms
/\/ \] Min: -4.2 gn at 44.3 ms
7.5 / \\
RN \
25 / \
0 \
——  ——
25 \///—’
-5 + + t t t
0 20 40 60 80 100
Time [ms]
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.09.201216:51:35 835 m



Distance [mm]

Distance [mm]

Distance [mm]

35

30

25

20

15

10

Transportation Research Center Inc.

Left Lateral Thorax without Arm
SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/9/2012

Upper Thorax Rib Displacement

Filter Class: CFC_600

Max: 33.5 mm at 21.0 ms

VAN

Min: -0.0 mm at -8.9 ms

g \

50

20 40

Center Thorax Rib Displacement

60

40

30

JARN

20

/[ 1N

10

0

20 40

Lower Thorax Rib Displacement

40

60

80 100

Time [ms]
Filter Class: CFC_600
Max: 41.1 mm at 21.9 ms
Min: -0.0 mm at 1.0 ms

80 100

Time [ms]

35

A%

Filter Class: CFC_600

30

/1 N\

Max: 39.2 mm at 22.3 ms
Min: -0.0 mm at 1.2 ms

25

/ \

20

1S

10

20 40

60

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-40

80 100
Time [ms]

10.09.201216:51:36 835 m



Transportation Research Center Inc.

Left Lateral Abdomen
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/10/2012

Test Parameter Specification Test Results Pass
Temperature 20.6-22.2°C 21.3°C Yes
Relative Humidity 10-70 % 34% Yes
Impactor Velocity 42-44m/s 434m/s Yes
Impactor Acceleration (-12)-(-16) g -133¢g Yes
Upper Abdominal Rib Displacement 36-47 mm 40.0 mm Yes
Lower Abdominal Rib Displacement 33-44mm 41.5 mm Yes
Lower Spine Lateral Acceleration 9-140¢g 10.94 g Yes

Test meets specifications.

Comments:
Technician 22 N Approved W
) / 4
X /M\Q
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.10.201206:58:46 623 m
Polarity in accordance with SAE J211. =
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Acceleration [g]

Acceleration [g]

Distance [mm]

Distance [mm]

Transportation Research Center Inc.

Left Lateral Abdomen
SID IIs Serial No. 033 Certification No. 13-1
Test Date: 10/10/2012

Probe Acceleration

2.5 Filter Class: CFC_180
0 Max: 0.4 gn at 65.9 ms
2.5 \ Min: -13.3 gnat 19.4 ms

i \ gt

=
15 + i t t +
0 20 40 60 80 100
) ] Time [ms]
Lower Spine Acceleration (Y)
12.5 Filter Class: CFC 180
10 /"\//\ Max: 10.9 gn at 14.3 ms
7.5 [ Min: -3.7 gn at 38.7 ms
5 | AW
25 / \
0 N—'\’\-
s \
0 20 40 60 80, 100
Time [ms]
Upper Abdominal Rib Displacement
40 — Filter Class: CFC_600
25 74 Max: 40.0 mm at 25.6 ms
30
A% /) Min: -0.0 mm at 0.8 ms
20 /
15 /
10 /
3 /
s i
-5 y } t + +
0 20 40 60 80 100
Time [ms]
Lower Abdominal Rib Displacement
50 Filter Class: CFC_600
40 Max: 41.5 mm at 24.4 ms
- Min: -0.0 mm at 1.8 ms
20 //
10 /
0
-10 + } t t t
0 20 40 60 80 100
Time [ms]
Specification Source: Procedures based on Final Rule effective 8/24/2009 10.10.201206:58:54 623 m

Polarity in accordance with SAE J211.

C-42



Transportation Research Center Inc.

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Impactor Acceleration

Left Lateral Pelvis

SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/9/2012

Specification
206-22.2°C
10-70 %
6.6-6.8m/s

(-38.0)- (-47.0) g

Peak Pelvis Lateral Acceleration

after 6ms

Acetabulum Force

34-42¢

3,600 - 4300 N

Test meets specifications.

Comments:

Technician

)
!'n
{

I

N

i “.‘
/L/JJQ

Specification Source: Procedures based on Final Rule effective 8/24/2009
21

Polarity in accordance with SAE J211.

C-43

Test Results Pass
21.6°C Yes
30 % Yes
6.68 m/s Yes
-45.18¢g Yes
402¢ Yes
3,805.6 N Yes
Approved

W

10.09.201214:58:51 441



Acceleration [g]

Acceleration [g]

Force [N]

Transportation Research Center Inc.

Left Lateral Pelvis

SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/9/2012

Probe Acceleration

10

Filter Class: CFC 180

Max: 0.7 gn at -0.7 ms

Min: -45.2 gnat 7.7 ms

I
S

S\

-50 t t t

Pelvis Y-Axis Acceleration
50

}
80 100
Time [ms]

Filter Class: CFC 180

40 A
i

30

Max: 45.4 gnat 1.4ms
Min: -13.9 gnat21.2 ms

. \

. \

N/

L7

-20 t t +
0 20 40 60

Acetabulum Y-Axis Force
4000

80 100
Time [ms]

Filter Class: CFC_600
Max: 3,805.6 N at 7.4 ms

3500 / \
3000

Min: -73.5 N at 0.4 ms

2500 \

2000 \

1500 \
1000

500 \

0

-500 } } }

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-44

100

10.09.201214:59:01 441 m

80
Time [ms]



Transportation Research Center Inc.

Left Lateral Iliac

SID IIs Serial No. 033 Certification No. 13-1

Test Date: 10/10/2012

Test Parameter Specification
Temperature 206-22.2°C
Relative Humidity 10-70 %
Pendulum Velocity 42-4.4m/s
Impactor Acceleration (-36) - (-45) g
Peak Pelvis Lateral Acceleration 28-39g
Iliac Force 4,100-5,100N

Test does not meet specifications.

Comments:

Technician A N /
LJ“ { /WJ*Q

Specification Source: Procedures based on Final Rule effective 8/24/2009
Polarity in accordance with SAE J211.

C-45

Test Results Pass

Approved

21.2°C Yes
37 % Yes
440 m/s Yes
-39.1g Yes
241¢g No
4,239.6 N Yes

w
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Transportation Research Center Inc.

Probe Acceleration

SID IIs

Left Lateral Iliac

Serial No. 033 Certification No. 13-1

Test Date: 10/10/2012
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Specification Source: Procedures based on Final Rule effective 8/24/2009
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Polarity in accordance with SAE J211.
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Filter Class: CFC 180
Max: 0.4 gn at 36.2 ms
Min: -39.1 gnat 10.5 ms

Filter Class: CFC_180
Max: 24.1 gnat 12.4 ms
Min: -3.8 gn at 29.0 ms

Filter Class: CFC_600
Max: 4,239.6 N at 10.5 ms
Min: -31.1 N at 37.2 ms

10.10.201210:09:26 668 m



APPENDIX D
TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION DATA
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TABLE 1 - Dummy Instrumentation (SID-IIs)

SID-llIs S/N 033
Serial Number | Manufacturer Calibration
Date

X J32214 Endevco 1-Oct-12

Head Accelerometers Y J27040 Endevco 1-Oct-12

Z AGAC4 Endevco 1-Oct-12

Shoulder Y NA NA NA
. Upper | Y 592 Servo 16-Nov-11
. Thoracic .

Dlsplgcement Rib Middle Y 213 Servo 16-Nov-11
Potentiometers Lower Y 714 Servo 16-Nov-11
Abdominal | Upper Y 918 Servo 16-Nov-11

Rib Lower Y 904 Servo 16-Nov-11

X 00L13-F05 Entran 1-Oct-12

Lower Spine Accelerometers (T12) Y P63998 Endevco 1-Oct-12
Z 04J04120-A17 Entran 1-Oct-12

Acetabulum Load Cell Y 235-FY FTSS 2-Oct-12

lliac Wing Load Cell Y 113-FY FTSS 2-Oct-12

Pelvis Plug (struck side) 36740 FTSS 2-Oct-12

Pelvis Plug (non-struck side) NA NA NA
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TABLE 2 — Vehicle Instrumentation

Vehicle Instrumentation Serial Number Manufacturer Calg);?etlon
Vehicle Center of Gravity X P75996 Endevco 10-Sep-12
Vehicle Center of Gravity Y P76067 Endevco 24-Jul-12
Vehicle Center of Gravity Z P74493 Endevco 24-Jul-12
Left Floor Sill Y P75251 Endevco 23-Apr-12
A-Pillar Sill Y P74428 Endevco 24-Jul-12
A-Pillar Low Y P74480 Endevco 24-Jul-12
A-Pillar Mid Y P75240 Endevco 16-May-12
B-Pillar Sill Y P74084 Endevco 1-May-12
B-Pillar Low Y P75105 Endevco 26-Apr-12
B-Pillar Mid Y P74519 Endevco 17-Aug-12
Driver Seat Y P69381 Endevco 4-Jun-12
Engine Top X P74091 Endevco 18-Apr-12
Engine Top Y P75571 Endevco 4-Sep-12
Firewall Y P74233 Endevco 17-Aug-12
Right Roof Y P74452 Endevco 26-Jul-12
Right Floor Sill Y P73388 Endevco 19-Jul-12
Rear Floor Pan X P74479 Endevco 24-Jul-12
Rear Floor Pan Y P74478 Endevco 24-Jul-12

TABLE 3 - Pole Instrumentation

Instrulr?wc()elr?tation Serial Number Manufacturer Calibration Date
Load Cell 1 5764-77-FX Denton 23-Jul-12
Load Cell 2 5764-89-FX Denton 23-Jul-12
Load Cell 3 5763-77-FX Denton 23-Jul-12
Load Cell 4 5763-89-FX Denton 20-Jul-12
Load Cell 5 5763-88-FX Denton 20-Jul-12
Load Cell 6 5763-92-FX Denton 23-Jul-12
Load Cell 7 5763-90-FX Denton 23-Jul-12
Load Cell 8 5763-78-FX Denton 23-Jul-12
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