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1.0 PURPOSE OF COMPLIANCE TEST

The purpose of this head impact compliance test was to determine whether the
subject vehicle, a 2011 Chevrolet Cruze, meets the performance requirements of FMVSS
201, Occupant Protection in Interior Impact - Upper Interior Head Impact Protection.

Tests were conducted on April 21-26, 2011 on a 2011 Chevrolet Cruze,
manufactured by General Motors LLC.

All tests were conducted in accordance with the U. S. Department of Transportation,
National Highway Traffic Safety Administration's Laboratory Test Procedure TP-201U-01
dated April 3, 1998 and the corresponding MGA Research Corporation's FMVSS 201U
procedure number MGATP201U_FRAME#2 dated August 21, 2009.

All tests were conducted at MGA Research Corporation in Troy, Michigan and
were performed by MGA engineers and technicians. The FMVSS 201U impactor test
machine was used to conduct the testing. Target locations were determined by using a
Coordinate Measurement Machine in conjunction with the MGA EZ-Target™ program
and MGA procedure MGATP201U_Test Series dated November 9, 2009.
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2.0 COMPLIANCE TEST DATA SUMMARY

The 2011 Chevrolet Cruze was equipped with A, B, and rear-pillars, an adjustable
seat belt anchorage on each B-pillar, and a grab handle located on the side rail above each

door (front and rear).

Upon completion of targeting the test vehicle, twelve (12) targets were chosen to be
impacted based upon engineering judgment and certification test data provided by the

manufacturer. The twelve (12) targets chosen were:

AP1 BP2 UR1@SR1 UR4@SR3-1
AP2 BP3 UR2@SR2A UR5@SR3-2
AP3 FH1 UR3@BP URG6@RP

The 2011 Chevrolet Cruze tested appears to comply with the upper interior
performance criteria for FMVSS 201. The HIC(d) measured using the Part 572L (Free

Motion Headform) was below 1000 for each tested component.
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TABLE 2-1

SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Chevrolet Cruze

VEH. NHTSA NO.: CB0103 VIN: 1G1PD5SH8B7171987 COLOR: Silver Ice Metallic
VEH. BUILD DATE: January, 2011 TEST DATES: April 21-26, 2011

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Nathaniel Newth, Kevin McKenna, Sean Moran, Ryan

Jones
TARGET VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC() | FMH IMPACT ON FMH
SIDE ANGLE ANGLE (kph) HIC (mm)
(deg) (deg) _
Above | Left/Right
AP1 Right 110 34 19.0 605 582 12 1 Right
AP2 Left 202 49 18.9 538 493 22 2 Left
AP3 Right 158 48 18.8 499 441 9 2 Right
BP2 Left 270 0 23.9 535 488 13 6 Left
BP3 Right 90 -1 24.0 749 772 20 7 Right
FH1 Left 180 50 23.9 605 582 26 5 Left
UR1@SR1 Left 270 50 23.8 756 782 35 9 Right
UR2@SR2A Right 90 50 23.9 718 731 28 1 Left
UR3@BP Left 270 50 23.6 772 803 30 6 Left
UR4@SR3-1 Right 90 50 24.0 577 544 22 9 Left
UR5@SR3-2 Left 270 50 23.6 690 694 38 5 Left
UR6@RP Right 90 45 24.0 617 597 31 1 Left

Above and left/right refers to the position relative to reference pt. 0 where the target

made contact with the Free Motion Headform. See the diagram below for details.
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POST TEST COMMENTS:

The following description lists any post-test damage or other test observations for

each target.

AP2 Left: Dislodged trim.

BP2 Left: Dislodged trim; anchorage adjuster moved.

BP3 Right: Non functional anchorage adjuster.

FH1 Left: Broken windshield.

UR2 Right: Grab handle compression; dislodged headliner.
UR3 Left: Headliner deformation.

UR4 Right: Headliner deformation; grab handle compression.

URS Left: Grab handle compression; headliner deformation.

REMARKS:
The targets listed were impacted in the following order:
Left: UR1@SR1, BP2, UR3@BP, URS5@SR3-2, FH1, AP2

Right: UR6@RP, UR4@SR3-1, UR2@SR2A, BP3, AP1, AP3

The 150 mm rule was observed for targets horizontal to each other and the 200

mm rule was observed for vertical components.

RECORDED BY: Nathaniel Newth DATE: April 26, 2011

APPROVED BY: Helen A. Kaleto
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TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Chevrolet Cruze

VEH. NHTSA NO.: CB0103 VIN: 1G1PD5SH8B7171987 COLOR: Silver Ice Metallic
VEH. BUILD DATE: January, 2011 TEST DATES: April 21-26, 2011

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Nathaniel Newth, Kevin McKenna, Sean Moran, Ryan

Jones

INTERIOR TRIM INFORMATION: A, B, and rear-pillars, an adjustable seat belt anchorage

on each B-pillar, and a grab handle located on the side rail above each door (front and

rear).

SUNROOF INFORMATION:
Installed: Yes X No

Operation: Electric Manual

SIDE RAIL CURTAIN AIRBAG INFORMATION:

Installed: X Yes No

ROLL-BAR INFORMATION:

Installed: Yes X  No
Padded: Yes X  No
Braces: Yes X No

GENERAL INFORMATION:
Date Received: February 17, 2011; Odometer Reading 7 miles

DATA FROM VEHICLE’'S CERTIFICATION LABEL:
Vehicle Manufactured By: General Motors, LLC.
Date of Manufacture: January 2011;  VIN: 1G1PD5SH8B7171987
GVWR: 1824 kg; GAWR FRONT: 946 kg;
GAWR REAR: 878 kg;
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DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 240 kPa REAR: 240 kPa
Recommended Tire Size: P215/60R16
Recommended Cold Tire Pressure:
FRONT: 240 kPa REAR: 240 kPa
Size of Tire on Test Vehicle: P215/60/R16
Type of Spare Tire: N/A; Space Saver.__; Standard__

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench__; Bucket _X; SplitBench
Number of Occupants: Front2; Rear3; TOTALS

VEHICLE CAPACITY WEIGHT:
Vehicle Capacity Weight (VCW) = 412 kg
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) =_72 kg (difference)

WEIGHT OF TEST VEHICLE AS DELIVERED AT LABORATORY: (with maximum
fluids)

Right Front = 399.0 kg Right Rear = 280.5 kg
Left Front = 442.5 kg Left Rear = 267.0 kg
TOTAL FRONT = 841.5 kg TOTAL REAR = 547.5 kg
% Total Weight = 60.6 % % Total Weight = 39.4%

TOTAL DELIVERED WEIGHT = 1389.0 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1389.0 kg
Max. Test Cargo/Luggage Weight = _72.0kg
Target Test Weight = 1461.0 kg
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WEIGHT OF TEST VEHICLE FULLY LOADED:

Right Front =
Left Front =

TOTAL FRONT =

% Total Weight =

TOTAL TEST WEIGHT =_1460.5 kg

Weight of ballast secured in vehicle’s cargo area = 71.5 kg

TEST VEHICLE ATTITUDE:

AS DELIVERED:

FULLY LOADED:

AS TARGETED:

Right Front 713 mm;
Right Rear 714 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =
Roll Angle at Rear Bumper =

Right Front 716 mm;
Right Rear 694 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =

Roll Angle at Rear Bumper =

Right Front 880 mm;
Right Rear 885 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =

Roll Angle at Rear Bumper =

Page 12 of 169
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394.0 kg Right Rear = 322.0 kg
434.0 kg Left Rear = 310.5 kg
828.0 kg TOTAL REAR = 632.5 kg

56.7 % % Total Weight = 43.3 %

Left Front 707 mm;
Left Rear 709 mm;

0.4 Rear is higher
0.1 Rear is higher
0.

0.3 Right is higher

o

Left Front 711 mm;
Left Rear 690 mm;

0.1 Front is higher
0.4 Front is higher
0.1 Right is higher
0.1 Right is higher

Left Front 878 mm;
Left Rear 881 mm;

0.3 Rear is higher
0.1 Rear is higher
0.0

0.1 Right is higher
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AS TESTED ON RIGHT SIDE:

Pitch Angle at Right Door Sill = 0.4 Rear is higher
Pitch Angle at Left Door Sill = 0.1 Rear is higher
Roll Angle at Front Bumper = 0.1 Right is higher
Roll Angle at Rear Bumper = 0.1 Right is higher
AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = 0.3 Rear is higher
Pitch Angle at Left Door Sill = 0.3 Front is higher
Roll Angle at Front Bumper = 0.0

Roll Angle at Rear Bumper = 0.1 Right is higher

VEHICLE WHEELBASE = 2685 mm

REMARKS: The seat travel distance was measured to be 270 mm for the driver front

seat and 245 mm for the passenger front seat.

RECORDED BY: Nathaniel Newth DATE: April 11, 2011

APPROVED BY: Helen A. Kaleto
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TABLE 2-3
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Chevrolet Cruze

VEH. NHTSA NO.: CB0103 VIN: 1G1PD5SH8B7171987 COLOR: Silver Ice Metallic
VEH. BUILD DATE: January, 2011 TEST DATES: April 21-26, 2011

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Nathaniel Newth, Kevin McKenna, Sean Moran, Ryan

Jones
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS
HORIZONTAL ANGLE MINIMUM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE HORIZONTAL ANGLE
A-PILLAR L 195°-255° L 201.8° L 251.2°
R 105°-165° R 110.0° R 158.1°
B-PILLAR L 195°-345° L 198.4° L 277.9°
R 15°-165° R 81.7° R 161.6°

AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.1

REMARKS:

RECORDED BY: Nathaniel Newth DATE: April 11, 2011

APPROVED BY: Helen A. Kaleto
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TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Chevrolet Cruze

VEH. NHTSA NO.: CB0103 VIN: 1G1PD5SH8B7171987 COLOR: Silver Ice Metallic
VEH. BUILD DATE: January, 2011 TEST DATES: April 21-26, 2011

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Nathaniel Newth, Kevin McKenna, Sean Moran, Ryan

Jones

VERTICAL IMPACT ANGLE RANGES

VERTICAL ANGLE MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
FRONT HEADER |FH1 L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
FH2 L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
SIDE RAIL SR1 L 0°-50° L 0° L 46°
R 0°-50° R 0° R 46°
SR2A |L 0°-50° L 0° L 46°
R 0°-50° R 0° R 46°
SR2B |L 0°-50° L 0° L 44°
R 0°-50° R 0° R 44°
SR3-1 |L 0°-50° L 0° L 47°
R 0°-50° R 0° R 47°
SR3-2 |L 0°-50° L 0° L 35°
R 0°-50° R 0° R 35°
REAR HEADER |RH L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
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VERTICAL ANGLE MINIMUM VERTICAL [ MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
A-PILLAR AP1 L -50-50° L -59 L 34°
R -50-50° R -5° R 34°
AP2 L -59-50° L -59 L 49°
R -59-50° R -5° R 50°
AP3 L -509-50° L -5° L 48°
R -59-50° R -5° R 48°
B-PILLAR BP1 L -10°-50° L -10° L 12°
R -100°-50° R -10° R 12°
BP2* |L 0°-50° L 0° L 0°
R 0°-50° R 0° R 0°
BP3 L -100°-50° L -10° L -2°
R -100°-50° R -10° R -1°
BP4 L -10°-50° L -10° L -49
R -10°-50° R -10° R -49
REAR PILLAR RP1 L -10°-50° L -10° L 17°
R -10°-50° R -10° R 17°
RP2 L -10°-50° L -10° L 6°
R -10°-50° R -10° R 6°
UPPER ROOF 1 0°-50° 0° 50°
UPPER ROOF 2 0°-50° 0° 50°
UPPER ROOF 3 0°-50° 0° 50°
UPPER ROOF 4 0°-50° 0° 50°
UPPER ROOF 5 0°-50° 0° 50°
UPPER ROOF 6 0°-50° 0° 45°

As determined using the Procedures specified in S8.13.4.2. *Target BP2 is a seat belt
anchorage location.

RECORDED BY: Nathaniel Newth DATE: April 11, 2011

APPROVED BY: Helen A. Kaleto
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TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Chevrolet Cruze

VEH. NHTSA NO.: CB0103 VIN: 1G1PD5SH8B7171987 COLOR: Silver Ice Metallic
VEH. BUILD DATE: January, 2011 TEST DATES: April 21-26, 2011

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Nathaniel Newth, Kevin McKenna, Sean Moran, Ryan

Jones
Measurement Description Left Side [ Right Side
M Seat Fore/Aft Travel (Front seats) 270 mm 245 mm
T Horizontal < {CG-F1 (Left Seat) to (Right A-Pillar)} 108.8° -
Al° 360° - T° 251.2° -
we Horizontal < {CG-2 (Left Seat) to (Left A-Pillar)} 201.8° -
A2° A2° = Wo° 201.8° -
ue Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 277.9° -
B1° Bl°=U° 277.9° -
Vo Horizontal < {CG-R (Left Seat) to (Left B-Pillar)} 198.4° --
B2° B2° =\V° 198.4° -
We (right) Horizontal < {CG-F2 (Right Seat) to (Right A-Pillar)} - 158.1°
A1° (right) A1° (right) = W° (right) 158.1°
T © (right) Horizontal < {CG-F1 (Right Seat) to (Left A-Pillar)} 250.0°
A2° (right) | 360°-T° (right) 110.0°
V © (right) Horizontal < {CG-R (Right Seat) to (Right B-Pillar)} 161.6°
B1° (right) B1° (right) = V° (right) 161.6°
U © (right) Horizontal < {CG-F2 (Right Seat) to (Right B-Pillar)} 81.7°
B2° (right) B2° (right) = U° (right) 81.7°
J A-Pillar {(Plane 3) — (Plane 5)} 335.6 mm | 333.5mm
JI2 J+2 167.8 mm | 166.8 mm
D1 Upper Roof {(Plane A) — (Plane B)} 1540.8 mm
D1/2 D1+2 770.4 mm
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Measurement Description Left Side | Right Side
D2 Upper Roof {(Plane C) — (Plane D)} 1116.3 mm
D2/2 D2 +2 558.2 mm
.35D1 .35x D1 539.3 mm
.35D2 .35 x D2 390.7 mm
N B-Pillar {(BPR) — (lowest point on daylight opening forward of B-
Pillar)} 400.1 mm | 398.6 mm
N/2 B-Pillar {(BP3) — (lowest point on daylight opening forward of B-
Pillar)} 200.1 mm | 199.3 mm
N/4 B-Pillar {(BP4) — (lowest point on daylight opening forward of B- 100.0 mm | 996 mm
Pillar)} ' :
D R-Pillar (Point 7 — Point M) 675.0 mm | 675.0 mm
3D/7 3*D/7 289.3 mm | 289.3 mm
As determined using the Procedures specified in S10.1-10.13.
SgRP Locations (world coordinates)
Left (mm) Right (mm)
X y z X y z
Front 3137.9 -350.0 458.0 3137.9 350.0 458.0
Rear 3928.0 -345.0 466.0 3928.0 345.0 466.0
SgRP Locations (vehicle coordinates)
Left (mm) Right (mm)
X y z X y z
Front 3137.9 -350.0 458.0 3137.9 350.0 458.0
Rear 3928.0 -345.0 466.0 3928.0 345.0 466.0
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CG Locations (world coordinates)

Left (mm) Right (mm)
X y z X y z
CGF1 3027.9 -350.0 1118.0 3052.9 350.0 1118.0
CGF2 3297.9 -350.0 1118.0 3297.9 350.0 1118.0
CGR 4088.0 -345.0 1126.0 4088.0 345.0 1126.0

REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in millimeters):

Front driver door checker bolt hole (x, y, z) = 2327.11, -731.05, 588.97

Front driver door striker upper bolt hole (x, y, z) = 3248.37, -752.09, 644.61
Front passenger door striker lower bolt hole (x, y, z) = 3244.88, 753.93, 604.8

REMARKS:

RECORDED BY: Nathaniel Newth

APPROVED BY: Helen A. Kaleto

DATE: April 11, 2011
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TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Chevrolet Cruze

VEH. NHTSA NO.: CB0103 VIN: 1G1PD5SH8B7171987 COLOR: Silver Ice Metallic
VEH. BUILD DATE: January, 2011 TEST DATES: April 21-26, 2011

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Nathaniel Newth, Kevin McKenna, Sean Moran, Ryan

Jones
SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertical Relocation (E)étfegsi:q% Impact
. y , Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
A-Pillar Left Side
AP1 2905.5 -516.2 1248.7 -- -- Yes -- --
REL 2922.5 -525.8 1207.3 251 34 -- 2 No
AP2 2819.3 -562.8 1161.0 202 49 No -- Yes
AP3 2642.0 -591.7 1080.7 202 48 No -- No
A-Pillar Right Side
AP1 2905.0 516.5 1246.8 -- -- Yes -- --
REL 2922.7 529.5 1204.7 110 34 -- 2 Yes
AP2 2818.2 566.4 1159.8 158 50 No -- No
AP3 2642.6 594.9 1080.7 158 48 No -- Yes
B-Pillar Left Side
BP1 3400.4 -449.3 1292.5 270 12 No -- No
BP2 3353.8 -580.9 1044.6 270 0 No -- Yes
BP3 3322.1 -574.2 1093.2 270 -2 No -- No
BP4 3427.8 -618.8 994.4 199 -4 No -- No
B-Pillar Right Side
BP1 3402.8 448.4 1291.6 90 12 No -- No
BP2 3354.1 582.2 1041.7 90 0 No -- No
BP3 3325.3 574.9 1093.2 90 -1 No -- Yes
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SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (E)étfegsi:q% Impact
. y , Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
BP4 3428.2 619.2 993.7 161 -4 No -- No
Rear Pillar Left Side
RP1 4180.2 -468.4 1254.1 280 17 No -- No
RP2 4262.5 -568.7 1105.0 -- -- Yes -- --
REL 4267.9 -552.6 1120.6 285 6 -- 1 No
Rear Pillar Right Side
RP1 4177.9 468.0 1254.0 80 17 No -- No
RP2 4264.0 565.0 1104.9 -- -- Yes -- --
REL 4268.2 550.7 1121.3 75 6 -- 1 No
Front Header Left Side
FH1 2834.7 -399.7 1260.0 180 50 No -- Yes
FH2 2824.7 -251.6 1266.0 180 50 No -- No
Front Header Right Side
FH1 2835.6 402.8 1260.1 180 50 No -- No
FH2 2823.3 252.8 1266.7 180 50 No -- No
Side Rail Left Side
SR1 3055.0 -482.8 1286.3 -- -- Yes -- --
REL 3086.7 -472.9 1267.6 270 46 -- 2 No
SR2A 3205.1 -477.1 1312.4 -- -- Yes -- --
REL 3226.0 -461.6 1286.0 270 46 -- 2 No
SR2B 3099.5 -468.0 1272.1 270 44 No -- No
SR3-1 37195 -467.5 1276.1 270 47 No -- No
SR3-2 3857.3 -475.4 1261.4 270 35 No -- No
Side Rail Right Side
SR1 3054.0 480.0 1287.2 -- -- Yes -- --
REL 3087.3 475.7 1263.9 90 46 -- 2 No
SR2A 3205.7 473.8 1313.6 -- -- Yes -- --
REL 3227.1 464.1 1281.2 90 46 -- 2 No
SR2B 3101.9 470.8 1268.3 90 44 No -- No
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SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (E)étfegsi:q% Impact
. y , Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
SR3-1 3719.1 463.6 1277.3 90 47 No -- No
SR3-2 3859.0 472.8 1261.7 90 35 No -- No
Rear Header Left Side
RH 4166.1 -345.7 1289.9 0 50 No -- No
Rear Header Right Side
RH 4166.2 344.9 1287.1 0 50 No -- No
Upper Roof Left Side
UR1@SR1 3137.0 -346.2 1332.2 270 50 No -- Yes
UR3@BP 3398.9 -343.2 1324.1 270 50 No -- Yes
URS5@SR3-2 | 3860.8 | -332.6 1333.6 270 50 No -- Yes
Upper Roof Right Side
UR2@SR2A 3232.8 320.9 1345.1 90 50 No -- Yes
UR4@SR3-1 | 3720.8 | 3428 | 13317 90 50 No - Yes
UR6@RP 4047.6 368.9 1316.5 90 45 No -- Yes

As determined using the Procedures specified in S10.1-10.13.

RECORDED BY: Nathaniel Newth

APPROVED BY: Helen A. Kaleto

DATE: April 11, 2011
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3.0 TEST DATA (Including Acceleration and Velocity Plots)

e Impact Testi
4/26/2011 gT'H?-gs(‘)t;ng

2011 DOT/NHTSA CHEVROLET CRUZE |
FMVSS 201U - UPPER INTERIOR

TEST #U11130 RIGHT AP1
H/V IMPACT ANGLE= 110/ 34

U11130 PRE TEST

mga Impa :

S 062011 iTeA oHEVROLEY 7001.3
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mga Impact Testing
¥ 4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11130 RIGHT AP1
H/V IMPACT ANGLE= 110/ 34

U11130  POSTTEST

\mpact Testing
ﬁmgﬁ G1117-001.3
4/26/2011 CH EVROLET CRUZE

pPER INTERIOR
0 RIGHT AP1
NGLE— 110/34

11130 pPOST TEST
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:
Target (Vehicle Side): AP1Right
MGA Test Reference No.:U11130
Approach Horizontal Angles:110°
Approach Vertical Angles:34°

Additional Description:

Test Number:#U11130
Temperature:22.0C

Humidity:56.3%

Time of Test:2:05:16 PM

FMH Serial No:[037]

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

605

582

3.2

19.0

12

1 Right

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J32177 -113.7 1.07 1.07
Y 6 J14103 93.9 0.85 1.30
Z 7 J35800 97.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/26/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11130

Target Location: AP1, Right Side
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Test Date: 4/26/2011
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Head X (G)

Head T (G3)
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Displacement (mm)
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“Occupant Protection In Interior Impact”

=—=mga Impact Testmg
4/25/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE
FMVSS 201U - UPPER INTERIOR
TEST #U11125 LEFT AP2
HI IMPACT ANGLE= 202 / 49

Ut1125 PRE TEST

=——mpa

4/25/2011 G11

2011 DOT/NHTSA CHEVROLET
FMVSS 201y - UPPER INTERIOR
TEST #U11125 LEFT AP2
H/V IMPACT ANGLE= 202/ 49

U11125 PRE TEST




Safety Compliance Testing for FMVSS 201Ul
‘Occupant Protection In Interior Impact”

Page 32 of 169
CB0103 / DTNH22-09-D-00131 / G1117-001.3

208
Impact Testing ==

4/25/2011
G1117-001.
2011 DOT/NHTSA CHEVROLET CHL?}ES

VSS 201U - UPPER INTERIO
R
HZI/E!ST #U11125 LEFT aApo
MPACT ANGLE= 202 49

U11125 POST TEST
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“Occupant Protection In Interior Impact”

Impact Testing
G1117-001.3

mga

4/25/2011
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11125 LEFT AP2
\/ IMPACT ANGLE=202/49
U11125 POST TEST
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP2Left
MGA Test Reference No.:U11125
Approach Horizontal Angles:202°
Approach Vertical Angles:49°

Additional Description:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Test Number:#U11125
Temperature:21.7C

Humidity:44.4%

Time of Test:12:53:03 PM

FMH Serial No:[038]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

538

493

54

18.9

22

2 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J22700 -96.4 1.07 1.07
Y 6 J36197 108.7 0.85 0.85
Z 7 J36353 99.1 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Dislodged trim

Recorded By: @/ K% Approved By*:

Date: 4/25/2011

*Only necessary for NHTSA (Government) Compliance testing.




Safety Compliance Testing for FMVSS 201Ul

“Occupant Protection In Interior Impact”

MGA Test #: U11125

Target Location: AP2, Left Side
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Test Date: 4/25/2011
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Displacement (mm)
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mga Impact Testing
4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11131 RIGHT AP3
H/V IMPACT ANGLE= 158/ 48

U11131 PRE TEST




Safety Compliance Testing for FMVSS 201Ul Page 40 of 169
“Occupant Protection In Interior Impact” CB0103 / DTNH22-09-D-00131 / G1117-001.3

=—=mga Impact Testing
4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11131 RIGHT AP3
| HIV IMPACT ANGLE-= 158 / 48

| POSTTEST

mga Impact Testing
4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11131 RIGHT AP3 |
H/V IMPACT ANGLE= 158 /48 |
U11131 POST TEST
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mga Impact Testing
4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11131 RIGHT AP3
H/V IMPACT ANGLE= 158/ 48

U11131 POST TESE
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:
Target (Vehicle Side): AP3Right
MGA Test Reference No.:U11131
Approach Horizontal Angles:158°
Approach Vertical Angles:48°

Additional Description:

Test Number:#U11131
Temperature:22.3C

Humidity:58.1%

Time of Test:3:08:18 PM

FMH Serial No:[038]

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

499

441

6

18.8

9

2 Right

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J22700 -96.4 1.07 1.07
Y 6 J36197 108.7 0.85 0.85
Z 7 J36353 99.1 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/26/2011

*Only necessary for NHTSA (Government) Compliance testing.




Safety Compliance Testing for FMVSS 201Ul Page 43 of 169
“Occupant Protection In Interior Impact” CB0103 / DTNH22-09-D-00131 / G1117-001.3

MGA Test #: U11131 Target Location: AP3, Right Side Test Date: 4/26/2011

— (peak=11371)
120

110 -,

/|
: 7

a0 /

70 /

r
o A /

% ~ /

o 7

Eesultant Acceleration (3

30 —— v
20 —
10 S

0 5 10 15 20 25 30

Displacement {mm)

= (peak =113.713)
120

110 T

100 / \

60 / \
20 4 \

70 /

&0 /

% / N\
0 AN

Eesultant Acceleration ()

o

3 — \“‘M

M # M_""—--...,

10 / HH"""-...,

0 _/ r—
1] 2 4 f 3 10 12 14 16 18

TIME {tnsec)



Safety Compliance Testing for FMVSS 201Ul
“Occupant Protection In Interior Impact”

Head X (G)

Head T (3)

{peak = 109.4 3
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Testing
mga Impact

170013 @
Agg; %&/NHTSA CHEVROLET CRUZE ﬁ
FMVSS 201U - UPPER INTERIOR :
TEST #U11121 LEFTBP2 g
H/V IMPACT ANGLE=270/0

U11121 PRE TESE

—=———=mga
L Griirging
2011 DOT/NHTSA CHEVROLET CRy o |
FMVSS 201U - UPPER lNTER[
TEST #U11121 LEFT gppy
L IMPACT ANGLE= 270,/

U121 PRE TEST
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mga Impact Testing

N 42112011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

¥ Fuvss 2010 - UppeR INTERIOR
TEST #U11121 LEFT gpp

POST TEST

HV IMPACT
U11121

0011 DOT/NHTSA CH

FMVSS 201U - UP
TEST #U11121 LE
H/V IMPACT ANGLE

U11121 POS
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mga Impact Testing |
4/21/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE |
FMVSS 201U - UPPER INTERIOR

TEST #U11121 LEFT BP2 |
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP2Left
MGA Test Reference No.:U11121
Approach Horizontal Angles:270°
Approach Vertical Angles:0°

Additional Description:

TEST RESULTS:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Test Number:#U11121
Temperature:22.0C

Humidity:25.3%

Time of Test:2:32:04 PM

FMH Serial No:[037]

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

535

488

6.8

23.9

13

6 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J32177 -113.7 1.07 1.07
Y 6 J14103 93.9 0.85 0.85
Z 7 J35800 97.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Dislodged trim, anchorage adjuster moved.

Recorded By: @/ K% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/21/2011
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MGA Test #: U11121
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Target Location: BP2, Left Side

Test Date: 4/21/2011

Eesultant Acceleration (3

Eesultant A cceleration (G)
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===mga Impact Testing

42612011 G1117-001.3
p 2011 DOT/INHTSA CHEVROLET CRUZE
FMVSS 201U - UPPER INTERIOR

TEST #U11129 RIGHT BP3
HV IMPACT ANGLE= 90/ -1

U11129 PRE TEST

— i Impact Testing
4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZ;
FMVSS 201U - UPPER INTERIO

TEST #U11129 RIGHT BP3
H/V IMPACT ANGLE= 90 i
u11129 PRE TEST
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4/26/2011 Gl

{ DOT/NHTSA CHEVROLET
Z\VSS 201U - UPPER INTERIC

| TEST #U11129 RIGHT B

& ||\ IMPACT ANGLE=90/-1
1.0 pOST TEST

=—=mga Impact Testing
412612011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE
FMVSS 201U - UPPER INTERIOR

| TEST #U11129 RIGHT BP3
{ H/VIMPACT ANGLE=90/-1
il U11129 POST TEST
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mga Impact Testing |
4/26/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11129 RIGHT BP3
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:
Target (Vehicle Side): BP3Right
MGA Test Reference No.:U11129
Approach Horizontal Angles:90°
Approach Vertical Angles:-1°

Additional Description:

TEST RESULTS:

Test Number:#U11129
Temperature:21.7C

Humidity:47.4%

Time of Test:10:06:24 AM

FMH Serial No:[035]

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

749

772

4.9

24.0

20

7 Right

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35919 -95.8 1.07 1.07
Y 6 J22664 94.2 0.85 0.85
Z 7 J35924 92.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Non functional anchorage adjuster.

Recorded By: @/ K% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/26/2011
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MGA Test #: U11129

Target Location: BP3, Right Side
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Test Date: 4/26/2011
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=—=mga Impact Testing
4/25/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE
FMVSS 201U - UPPER INTERIOR

TEST #U11124 LEFT FH1
B H/V IMPACT ANGLE= 180/50
R U11124 PRE TEST

Impact Testing

mga

4/25/2011 ; G1117-001.3 =
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TEST #U11124 LEFT FH1
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——mga |mpact Testing
iy 11013
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mga Impact Testi
4/25/2011 G11 |7-00I1rTg
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
TEST #U11124 LEFT FH1
H/V IMPACT ANGLE= 180 /50

U11124 POST TEST
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:

Target (Vehicle Side): FH1Left
MGA Test Reference No.:U11124
Approach Horizontal Angles:180°
Approach Vertical Angles:50°

Additional Description:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Test Number:#U11124
Temperature:21.6C

Humidity:43.4%

Time of Test:11:18:04 AM

FMH Serial No:[037]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

605

582

6.1

23.9

26

5 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J32177 -113.7 1.07 1.07
Y 6 J14103 93.9 0.85 0.85
Z 7 J35800 97.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Broken windshield.

Recorded By: @/ K% Approved By*:

Date: 4/25/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11124
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Target Location: FH1, Left Side

Test Date: 4/25/2011

Eesultant Acceleration (3

Eesultant A cceleration (G)
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= \mpact Testing
———=mga

4!21/201*'9 G1117-001.3
0011 DOT/NHTSA CHEVROLET CRUZE

EMVSS 201U - UPPER INTERIOR
TEST #U11120 LEFT UR1
HV IMPACT ANGLE= 270/50

U11120 PRE TEST

mga Impact Testi
4/21/2011 B nr-ggr;m;f
2011 DOT/NHTSA CHEVROLET CRUZE

FMVSS 201U - UPPER INTERIOR
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U11120 PRE TEST
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“Occupant Protection In Interior Impact”

=—mga I

4/21/2011 ~ G1117-00
2011 DOT/NHTSA CHEVROLET CRUZE
FMVSS 201U - UPPER INTERIOR
TEST #U11120 LEFT UR1

H/V IMPACT ANGLE=270/50
U11120 POST TEST
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mga Impact Testing
4/21/2011 G1117-001.3
2011 DOT/NHTSA CHEVROLET CRUZE
FMVSS 201U - UPPER INTERIOR

TEST #U11120 LEFT UR1
HAV IMPACT ANGLE= 270 /50

U11120 POST TEST
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:
Target (Vehicle Side): UR1Left
MGA Test Reference No.:U11120
Approach Horizontal Angles:270°

Approach Vertical Angles:50°

Test Number:#U11120
Temperature:22.0C

Humidity:27.1%

Time of Test:12:39:35 PM

FMH Serial No:[035]

Additional Description:@SR1

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

756

782

8.3

23.8

35

9 Right

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35919 -95.8 1.07 1.07
Y 6 J22664 94.2 0.85 0.85
Z 7 J35924 92.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/21/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11120 Target Location: UR1, Left Side Test Date: 4/21/2011
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m— (paak = 402 num)
45

a0 /“r RK‘"\.

.
25 / s

Displacement (mm)
/|

15 7

10 /

TIME (tnsec)



Safety Compliance Testing for FMVSS 201Ul Page 80 of 169
“Occupant Protection In Interior Impact” CB0103 / DTNH22-09-D-00131 / G1117-001.3

\mpact Testing !
= 'C Gi417-0013
4/26/2011 ROLET CRUZE T

£V i
| 2011 DOTNIOA e e INTERIOR (8




Safety Compliance Testing for FMVSS 201Ul Page 81 of 169
CB0103 / DTNH22-09-D-00131 / G1117-001.3

“Occupant Protection In Interior Impact”
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS: Test Number:#U11128

Target (Vehicle Side): UR2Right Temperature:21.3C
MGA Test Reference No.:U11128 Humidity:51.1%
Approach Horizontal Angles:90° Time of Test:9:26:31 AM
Approach Vertical Angles:50° FMH Serial No:[038]

Additional Description:@ SR2A

TEST RESULTS:

CB0103 / DTNH22-09-D-00131 / G1117-001.3

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Impact location on FMH (mm)

HIC(d)

HIC

At (msec)

Velocity (kph)

Above Pt. O

Left/Right Pt. O

718

731

6.7

23.9

28

1 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J22700 -96.4 1.07 1.07
Y 6 J36197 108.7 0.85 0.85
Z 7 J36353 99.1 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Grab handle compression, dislodged headliner.

Recorded By: @/ K% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/26/2011
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MGA Test #: U11128

Target Location: UR2, Right Side
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Test Date: 4/26/2011
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Displacement (mm)
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“Occupant Protection In Interior Impact”

mga i
4/21/2011 ImGp?itl;gsOtmg
2011 DOT/NHTSA CHEVROLET GRU;:‘Ea

FMVSS 201U - UPPER INTERIOR
TEST #U11122 LEFT UR3
H/V IMPACT ANGLE= 270/ 50
U11122 POST TEST




Safety Compliance Testing for FMVSS 201Ul Page 90 of 169
CB0103 / DTNH22-09-D-00131 / G1117-001.3

“Occupant Protection In Interior Impact”

=—=—mga Impact Testing
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR3Left
MGA Test Reference No.:U11122
Approach Horizontal Angles:270°

Approach Vertical Angles:50°

Page 91 of 169

CB0103 / DTNH22-09-D-00131 / G1117-001.3

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Test Number:#U11122
Temperature:22.1C

Humidity:25.3%

Time of Test:4:01:16 PM

FMH Serial No:[038]

Additional Description:@ BP

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

772

803

6.9

23.6

30

6 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J22700 -96.4 1.07 1.07
Y 6 J36197 108.7 0.85 0.85
Z 7 J36353 99.1 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Headliner deformation

Recorded By: @/ K% Approved By*:

Date: 4/21/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11122 Target Location: UR3, Left Side Test Date: 4/21/2011
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CB0103 / DTNH22-09-D-00131 / G1117-001.3

CcB0103
U127
RIGHT UR4
HN 90/50

|mpact Testing
G1117-001.3
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR4Right
MGA Test Reference No.:U11127
Approach Horizontal Angles:90°
Approach Vertical Angles:50°

Additional Description:At SR3-1

TEST RESULTS:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Test Number:#U11127
Temperature:21.7C

Humidity:48.5%

Time of Test:5:07:34 PM

FMH Serial No:[037]

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

577

544

9.8

24.0

22

9 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J32177 -113.7 1.07 1.07
Y 6 J14103 93.9 0.85 0.85
Z 7 J35800 97.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Headliner deformation, grab handle compression

Recorded By: @/ K% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/25/2011
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MGA Test #: U11127

Target Location: UR4, Right Side
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Test Date: 4/25/2011
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR5Left
MGA Test Reference No.:U11123
Approach Horizontal Angles:270°
Approach Vertical Angles:50°

Additional Description:@ SR3-2

TEST RESULTS:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

Test Number:#U11123
Temperature:22.5C

Humidity:26.6%

Time of Test:5:02:11 PM

FMH Serial No:[035]

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

690

694

8.4

23.6

38

5 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35919 -95.8 1.07 1.07
Y 6 J22664 94.2 0.85 0.85
Z 7 J35924 92.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

Grab handle compression. Headliner deformation.

Recorded By: @/ K% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/21/2011
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MGA Test #: U11123 Target Location: URS, Left Side
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Test Date: 4/21/2011
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“Occupant Protection In Interior Impact”
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JOB/NHTSA NO: G1117-001.3

GENERAL TEST PARAMETERS:
Target (Vehicle Side): UR6Right
MGA Test Reference No.:U11126
Approach Horizontal Angles:90°

Approach Vertical Angles:45°
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SUMMARY OF FMVSS 201U TEST

Test Number:#U11126
Temperature:21.7C

Humidity:48.3%

Time of Test:3:28:27 PM

FMH Serial No:[035]

Additional Description:At rear pillar

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Chevrolet Cruze

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

617

597

6.8

24.0

31

1 Left

INSTRUMENTATION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35919 -95.8 1.07 1.07
Y 6 J22664 94.2 0.85 0.85
Z 7 J35924 92.8 0.94 0.94

REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):

No visible damage

Recorded By: @/ K% Approved By*:

Date: 4/25/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11126 Target Location: UR6, Right Side Test Date: 4/25/2011
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Displacement (mm)
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4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION
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The following section lists the test equipment for the compliance test series. Items
marked with an asterisk are calibrated by an external lab. An additional summary table is
given for the pre and post-test calibration data for the Free Motion Headforms. The
temperature trace to confirm testing was conducted between 66°F and 78°F (19°C — 26°C)
is included in Appendix A. Calibration certificates can be found in Appendix B.

TABLE 4-1 LIST OF ITEMS USED

Vehicle

ITEM MANUFACTURER MODEL # FUNCTION OF | ACCURACY CAL.
NAME ITEM INTERNAL
Head Drop Tower MGA Research MGA-100-DC FMH N/A N/A
(includes test frame | Corp. Calibration
and DAS)
Accelerometers Endevco 7264-2000 Acceleration +0.5% 6 months
Data
FMVSS 201U Test MGA Research MGA-100-FMH | Test System N/A N/A
Frame (includes the | Corp.
propulsion control
system, actuator,
test frame, and
DAS)
Free Motion UTAMA 035 Test Device N/A Pre and
Headforms UTAMA 037 Post-Test
UTAMA 038 Series
High Speed Video Vision Research Miro Ex4 Record Event N/A N/A
*FARO™ Faro Technologies | S08059801273 | Targeting 0.1 mm Annual
Measuring Devices:
- Tape Measure Stanley TPM992 Measurement 1 mm Annual
- Plumb Bobs N/A - Targeting N/A
- Digital Protractor Mitutoyo MGAO00049 FMH setup 0.5°
Horizontal
Measurement
*Temperature Dickson MGA00152 Record +1°C Annual
Recorder Temperature +1% RH
and Humidity
* Scale Detecto MGA00783 Weigh FMH +0.01 b Annual
Head
*Vehicle Scale Intercomp 26032389 Weighing + .5 kg Annual
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Each headform was calibrated by an engineer after the headform had soaked in an
environment of 66°F to 78°F (19°C to 26°C) for a period of at least four hours.

Each headform was found to comply with the performance criteria under Part 572L for pre
and post-test calibrations. That is, the peak resultant acceleration was between 225 and
275 G's, the peak lateral acceleration was less than 15 G’s, the headform weighed between
9.9 and 10.1 Ibs., the pulse was determined to be unimodal, and there was no major
damage to the headform.

TABLE 4-2 FMH CALIBRATION SUMMARY

Headform Peak Peak
i 0,
FMH Serial # | Calibration Weight T(:,mp /c.’ . Resultant Lateral_ Unimodal
(Ibs) (°C) Humidity | Acceleration | Acceleration
Date ) .
(G’s) (G’s)
Pre | #035 | 4/20/2011 9.90 21.7 33.5 266.8 4.5 Yes
Post | #035 | 4/27/2011 9.90 22.5 61.6 270.2 9.2 Yes
Pre | #037 | 4/20/2011 9.96 21.6 34.0 272.1 4.3 Yes
Post | #037 | 4/27/2011 9.96 22.5 62.5 257.9 5.2 Yes
Pre | #038 | 4/20/2011 9.90 21.3 34.1 267.5 13.2 Yes
Post | #038 | 4/27/2011 9.90 22.3 62.2 269.9 9.7 Yes
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4-1 Pre-Test Calibration
HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 035 CALIBRATION DATE: 4/20/2011
CALIBRATION TIME: 10:06:11 AM

TEST PARAMETER SPECIFICATION TEST RESULTS

Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° Cto026° C 21.7
Relative Humidity 10% to 70% 33.5
Peak Resultant Acceleration 225 G’st0o 275 G’s 266.8
Peak Lateral Acceleration 15 G’s Maximum 4.5
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J35919 02/04/11 08/04/11
2 ENDEVCO 7264-2000 122664 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35924 02/04/11 08/04/11
REMARKS:

. ¢ ifj
RECORDED BY: W DATE:  4/20/2011

APPROVED BY:

Al AL
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4-2 Post-Test Calibration
HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 035 CALIBRATION DATE: 4/27/2011
CALIBRATION TIME: 11:12:33 AM

TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° Cto 26° C 22.5
Relative Humidity 10% to 70% 61.6
Peak Resultant Acceleration 225G’st0 275 G’s 270.2
Peak Lateral Acceleration 15 G’s Maximum 9.2
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J35919 02/04/11 08/04/11
2 ENDEVCO 7264-2000 122664 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35924 02/04/11 08/04/11
REMARKS:

. ¢ f
RECORDED BY: W DATE: 4/27/2011

APPROVED BY:

Al AL
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4-3 Pre-Test Calibration

HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 037 CALIBRATION DATE: 4/20/2011
CALIBRATION TIME: 10:33:20 AM

TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 9.96
Temperature 19° Cto 26° C 21.6
Relative Humidity 10% to 70% 34.0
Peak Resultant Acceleration 225G’st0 275 G’s 272.1
Peak Lateral Acceleration 15 G’s Maximum 4.3
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J32177 02/04/11 08/04/11
2 ENDEVCO 7264-2000 J14103 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35800 02/04/11 08/04/11
REMARKS:

. ¢ ifj
RECORDED BY: W DATE:  4/20/2011

Al AL

APPROVED BY:
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4-4 Post-Test Calibration
HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 037 CALIBRATION DATE: 4/27/2011
CALIBRATION TIME: 2:55:21 PM

TEST PARAMETER SPECIFICATION TEST RESULTS

Weight 9.90 to 10.10 Ibs. 9.96
Temperature 19° Cto026° C 22.5
Relative Humidity 10% to 70% 62.5
Peak Resultant Acceleration 225 G’st0o 275 G’s 257.9
Peak Lateral Acceleration 15 G’s Maximum 5.2
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 132177 02/04/11 08/04/11
2 ENDEVCO 7264-2000 J14103 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35800 02/04/11 08/04/11
REMARKS:

] P {w:
RECORDED BY: m DATE: 4/27/2011

APPROVED BY:

A AL
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4-5

Pre-Test Calibration

HEAD DROP TEST SUMMARY
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PART 572L

HEADFORM SERIAL NUMBER: 038

CALIBRATION DATE: 4/20/2011

CALIBRATION TIME: 1:31:17 PM

TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° C to 26° C 21.3
Relative Humidity 10% to 70% 34.1
Peak Resultant Acceleration 225 G’sto 275 G’s 267.5
Peak Lateral Acceleration 15 G’s Maximum 13.2
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J22700 02/07/11 08/07/11
2 ENDEVCO 7264-2000 J36197 02/07/11 08/07/11
3 ENDEVCO 7264-2000 J36353 02/07/11 08/07/11
REMARKS:

. P ﬁ
RECORDED BY: m DATE: _ 4/20/2011

APPROVED BY:

Al AL
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4-6 Post-Test Calibration

HEAD DROP TEST SUMMARY
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PART 572L

HEADFORM SERIAL NUMBER: 038

CALIBRATION DATE: 4/27/2011

CALIBRATION TIME: 11:51:23 AM

TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° Cto 26° C 22.3
Relative Humidity 10% to 70% 62.2
Peak Resultant Acceleration 225G’st0 275 G’s 269.9
Peak Lateral Acceleration 15 G’s Maximum 9.7
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J22700 02/07/11 08/07/11
2 ENDEVCO 7264-2000 J36197 02/07/11 08/07/11
3 ENDEVCO 7264-2000 J36353 02/07/11 08/07/11
REMARKS:

. ¢ f
RECORDED BY: W DATE:  4/27/2011

Al AL

APPROVED BY:
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5.0 PHOTOGRAPHS

As Delivered — Right Side View
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|

As Delivered — % Rear View From Right Side
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fafmu ants and cargo should never exceed 412

e | omiGiNALSIZE | COLD TIRE PRESSURE
FRONT | P215/60R16__S | 240 kPa, 35 PSI
REAR | P215/60R16 S 40 kPa, 35 PSI
NONE | e

As Delivered — Vehicle's Tire Information Label
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Pre-Test Component Photographs
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Post-Test Component Photographs

DTNH22-09-D-
Post-Test Components
G1117-001.3
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Appendix A — Temperature Trace

CBO0103 - 2011 Chevrolet Cruze - FMVSS 201U
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Appendix B — Calibration Certificates

M GA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Nome: Accel Standard Nume: MGAME
Model # 352003 Manufaclurer Endeveo
Serlal#: 95080 Modelf  7264-2000
Capselty: G250 Serial #: 135919
Csalibratton Date:  9/14/2010 Capacity/Range: 2,000
Calibrated By: Modal Shop {c's)

Calibration Dafe: 204£2011

New DLR(Units:G'S) t 95.8

100K SHUNT

Linearlty:2 0.99951

New vs Old Sensttivit 0.7

(% Difference)

Temperaiure: 2 °F

Humtdity: 0%

Sensitivity (mVrv/Gh 0025975

Calibrated By: Ryan Jones

Slgnaturse:

1. Actunl data of reference nnd sensor instruments Is found In calibration files

2. Lineavlty Is defined as  1- (Standard Deviationf Mean)

Appraved by:

All calibratlons are fraceable to the MNotional Iustitate of Standards and Technology

Calibration uncertalnty 1o greater than 4.0 % at the 95% confldence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Relerence Bensor

Nome: Agcel Standard Name; MGAMI
Model # 352C03 Manufacturer Endeveo
Serial # 95980 Model # 7264-2000
Capacily:  @/2:250 Serial #: 122664
Calibration Date:  9/1472010 CapacityMRange: 2,000
Calibrated By: Modal Shop (G's)

Calibintlon Date: 2/4£2011

NewDLR(UNISG'S) * 942

100K SHUNT

Linearity 099938

New vs Old Sensitivit 12

(% Difference)

Temperature: 7 F

Humidity: 20%

Senstibvity (mV/VIG): 0.026447

Callbrated By: Ryan Jones

Signature; %A
thoen A, Valado

1. Actual data of veference and sensor Instruments [s found In calibration files

2, EAnearity Is defined as  1- (Stondard Deviatlon/ Mean)

Approved by;

AH caltbrations are fraceable to the National Institute of Standards and Techuology

Calibration uncertainty no greater than  4.0% at the 95% confidence fevel,
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MGA Research Corporation-Calibration Certificate :
ACCELERGMETER E
Reference Sensor '
Nanset Acce] Standard Name: MGAMI
Meadel# 352003 Manufacturer Endeveo
Serial 95980 Model#:  7264.2000
Capaclty:  ('s:250 Serlal#: 135924 )
Callbration Date:  9/1472010 CapacltyRanger 2,000 }
Culibrated By: Modal Shop @'y
Collbration Date: 242011
New DLR{Unlts:G'S) i 2.3
109K SHUNT
I.(nearity-.2 0,99947
New vs Old Sensitivit 12
(% Difference)
Temperature: 72 °rF
Humidity: 20%
Senslitvity (mV/V/G) 0026824
Callbrated By: Ryan Jones

Signature; %

1. Aciual data of r¢ference and sensor instruments is found in calibration fles
2. Linearlly is deMined s I- (Standard Deviatton/ Mean
All ealtbrations ave traceable to the National Institute of Standards and Technology

Approved by:

Cnlibration uncertainty no greater than 4.0 % at the 95% confldence level.
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MGA Research Corporation-Calibration Ceriificate

ACCELERCMETER
Reference Sensor

Nime: Accel Standard Name: MGA ML
Model ¥ 352C03 Manufacturer Endeveo
Seriald: 95980 Model # 7264-2000
Capacity: Gs:250 Serlal #: 132177
Callbratlon Dafe: 91472010 Capacity/Range; 2,000
Callbrated By: Modal Shop G')

Calibratlon Dafe: 2142011

New DLR(UnitsiG'S) t 1137

100K SHUNT

Linea rlty:z 0.9997

New vs OId Sensitivit 02

{% Difference)

Temperature: 7 °F

Hunitdity: 20%

Senslileity nV/VIG): 0021883

Callbrated By: Ryan Jones

R
koo Q. Valudo

Signature;

Approved by:

1. Actunl data of reference and sensor fnstruments Is found In enlibration flles
2, Linearity s defined ns 1~ (Stondard Devistlan/ Mean) .
All ealibrations are traceable to the Mational Institute of Standards and Technology

Calibratton uncertalnty no greater than 4.0 % nt the 5% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Name: Accel Standard Name; MGAML
Model # 352C03 Manufacturer Endeveo
Serlal #: 95930 Model #:  7264-2000
Capacity:  @':250 Serlal #: 114103
Colibration Daler  9/1472010 Capaclty/Range: 2,000
Calibrated By: Modal Shop (G's)

Calibeation Date: 2042011

New DER(Units:G'S) T a9

100K SHUNT

Linearlty:? 0.99955

New vs Old Sensliivit 0.1

{% Difference)

Temperature: 7 "y

Hunitdity: 0%

Sensitlvity (uv/vIG): 0026479

Calibrated By: Ryan Jones .

Signaturve; ’/" ; :::: -
Approved by: M g&m

1. Actual dats of reference and sensor Instruments {s found in ealibration flles

2, Linearity Is defined as 1- (Standard Deviation/ Mean)

Al calibrations ave traceable to the Natlonel Instlfute of Standards and Technelogy
Callbraflon uncertninty no greater fhan 4.0 % at the 95% confldence Igvel.
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MGA Research Corporation-Calibration Certificate

Slgnature:

ACCELEROMETER
Reference ) Sensor

Nome: Acce] Slandard Nawe: MGAM
Model # 352C03 Manufacturer Endeveo
Serinl #: 95930 Modelds  7264-2000
Capmslty: G250 Serkal #: 135800
Calibrafion Date:  9/14/2010 CapacltyMRange: 2,000
Calibrated By: Modal Shop @'

Calibratien Date: 2412011

New DLR(Units:G'S) ! 91.8

160K SHUNT

Liuem‘lty:2 0.9995

New vs Old Sensifivit 06

{% Dilference)

Temperature: 7 °F

Humidity: 20%

Senshtlvity (mV/V/IG): 0.025451

Calibrated Byt Ryen Jones

I

Voludo

Approved by:

1. Actual dafa of reference and sensor instruments is found In calibratlon files

2 Linearlty Is defined as  1- (Standard Devintion/ Mean)

All enlibrailons are traceabls to the Natlonal Instttute of Standards and Techuology

Calibration uncertalnty 1o greafer than  4.0% at the 95% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Name: Accal Standard Nome: MGAMI
Model # 352003 Manufacturer Tndeveo
Serlalif: 95980 Model#:  7264-2000
Capacity:  G's:250 Serlal # 122700
Calibration Date:  9/14/2010 CapacltyRange: 2,000
Collbrated By: Modal Shop G')

Calibration Date: 21712011

NewDLREulsG'S) 1 964

100K SHUNT

Tinearlty™ 099966

New vs 01d Senstivit 0.5

{% DHference)

Temperature: 70 °p

Humldity! 20%

Sensktivity ¥Y/VIG): 0.025819

Calibrated By: Chris Coliins
Chaia (s
Signature:
Approved by: M l)-&MU

1, Actun? data of reference and sensor Instruments Is found {n calibration files
2. Tinearity Is defined s 1- {S{andard Deviatlon/ Mean} .
All calibrations are tracenble to the Nailonal Ihstltute of Standards and Technelogy

Calibration uncertalnty ne greater thar 4.0 % nt the 95% confldence Tevel.
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MGA Research Corporation-Caltbration Certificate

ACCELEROMETER
Reference Sensor

DMonte:! Aces] Standard Namse; MGAMI
Model # 352003 Manufacturer Erdevco
Serlal #; 95980 Model#:  7264-2000
Capnclty: G's:250 Serial# J36197
Calibration Pater  9/14/22010 Capacity/Range: 2,000
Callbrated By: Modat Shop ©'s)

Callbratlon Date: 24772011

NewDLR(Units:G’8) 1 1087

100K SHUNT

TAnearly: 099976

Nerw vs O1d Senslttvit 0%

(% Difference)

Temperature: 10 °r

Humidity: 20%

Sensitivity (mVAY/G): 0.022869

Calibrated By: Chris Collins

Chnis (100ma
Signature;

1. Actunl data of reference and sensor Insfruzntents s found in calibration fites

Approved by:

2. Linearity Is defined as  1- {Standard Deviation! Mean)
All cnllbrsilons nre trnceable to the Naflonalt Insttute of Stondards and Technology

Callbration uncertainfy no greater than 4.0% at the 95% confldence fevel.



Safety Compliance Testing for FMVSS 201Ul Page 160 of 169
“Occupant Protection In Interior Impact” CB0103 / DTNH22-09-D-00131 / G1117-001.3

. MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Noe: Accel Standard Nome: MGAM
Model # 352C03 Manufacturer Bndeveo
Serlal # 95980 Model#  7264-2000
Capachly:  3's:250 Serlnt# J36353
Calibration Date:  9/14/2010 Capreity/Range: 2,000
Calibrated By: Modal Shop {G's)

Cntibration Bate: 2172011

NewDLR(Units:G's) 1 991

100K SHUNT

Li nearlty:?' 0.99988

New vs Old Sensitvit 0.9

(% Difference)

Temiperatuve: 0 °F

Hunifdity; 20%

Sensttivity mV/ViGH 0025114

Calibypted By: Chris Coliins
Signnture:
Approved by: M MU

1. Actunt datn of reference nnd sensor instroments Is found in eallbration files
2. Linearity ts deflned as 1~ (Standard Deviattons/ Meaty) .
Al caltbrations are tracenble to the Natlonal Instifute of Standnrds and Technology

Caltbration uncertalnty no greater than 4.0 % at the 95% canfidence level,
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e
ARt T

~Calibration Certificate~

AL Fast Kemper R
Tl O1F 45341
Pht 5133519919
Fuy: S13-458.247F
wuwmdaishon, cant

Sensor Information Galibration Data Transdicer Specifleations
Model Number: 352003 Senstivily @ 100 Hz: 9.94 mvig Amp, Range: 1500 d
Saria Number: 05980 Phase @ 100 He: 087  deg. Rasoution: 0.0005 g
Menufeclier:  PCB Tesl {evel; 1000 g ResonantFreq: = 60000 Hz
1D Nurmers Temp.Rengs:  -54 la 121 °C
Descriphon:  IOP® Accalerometer -65 lo 250 °F
Aords; Unl-Axial
Phase Response
30 T....u..._._.___.. G e e m - - . - |
| R .- i -4
gwé'———“‘""‘ - 7 i i i
Boj - e | | t
2. ! I !
[ ]I___ IS SR PP | [ . __'E"_ —_ oy
B e e - e e s
i 1¢ 100 foog
Frequency {Hz)
Ampiitude Response
S
Eis |
Bl !
Evas
45 |—- [ H
1 Co10 100 1000 10000
Fraquency {Hz)
Data Table Notes
Freq. (Hz)  Déviatlon (%) Phase (deg) Results relate only to the tems ¢afibrated.
b 3.15 0.41 This certificate may not be reproducad excent In full, without wrilten parmision.
10 2.18 -0.36 Method: Catbration s performed In compliancs with 150 $001 &nd SO 17625
30 0.80 -0.71 This taforallon was performed with TMS 8155C Calibratien Workstation version 4.6.1
50 0.62 -0.88 Calibration traceable to pimary methed which hae been proficlancy valldated through
100 0.00 -0.87 Interdaboratory comparison to NIST (projact number 822/271198).
300 -0.868 -0.81 Back-to-Back Comparison Caliation per ISO16063-21 .
800 -1.28 -0.77 Procedure Used: PRD-P220
41000 -1.87 077 Measurement uncertalnty (95% confidence levol with coverage facler 2} for frequency ranges
2000 245 0,68 tested during calralion re as follows: 0.5-4.99 Hz; + 3.00%, 5-2.99 Hz; £ 2.50%, 10-89 Hz;
=000 246 0.6 £ 1.70%, 100 Hz; + 1.25%, 101-920 Hz; + 1.40%, 921-5000 He; + 1.70%, 8001-10,000 Hz: +
. . 2.20%, 10,001-15,000 Hz; + 3.65%, 15,001-20,600 Hz; £ 4.75%.
4000 -2.58 -0.49
5000 -2.40 -0.40 Customer User Notes
6000 -2.09 126 MGA Research Corp.
7000 -1.63 -0.23
8000 -1140 043
9600 -0.30 0.02 Unit Condiltion Lak Gonditlons
10008 0.76 -0.84 AsFound:  In Tolerence Temperature: F3(23) F{0)
As Lefl: In Tolarance Humidity: 32 %
Approval Information
Technictan: Ed Deviin Gal Date: 91472010
Approvat: 7 rﬂ_,"/&j Bug Date;
CallD: 15850 2649 0% Page 1 of2
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| I 3119 e Kemper R,
MO DAL ey Clrsgtonark, O 45210
stor ~Calibration Certificate~ Phi 51335810919

| Yax: STH-A5H-TI72
i [RESSITY wairmoddalshiop com
Sensor Information Note
Modsl Mumber 352C03
Serfal Number 25580 This certificate may not ke reprodiicad
except in full, without wrilten
Manufacturer PCB permision.
15 Nurnbar

Standards and/or Equipment Used During Galibration

Dascription Manufacturer Madel Serlal Dug Date
Diata Aquisition Card NI 4461 15004324 812672019
Std Accalerometer Pce 080AZ00 110553 12182010
Alr Bearlng Shaker PCHE 398CH1 802 nfa
Sid Sig Conditioner PGS 442A102 173 12/8/2010
SUT Signal Gonditionar PCB 4436101 378 971972010
Povrer Amplifier ™S 2100E21-C 1002 nfa
Techriclan: EdDevin el 0 £ 4= ColDater  O/14/2010
Customer:  MGA Resgarch Corp. Due Date;

CalHx 166800

Page 2 of 2
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SUPERCEDES: MGATPTMC.S
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DOC. NO.: MGATP_TMC

REVISION NO.: 6
PAGE30OF3

Tape Measure Calibration Certificate

Reference Steel Rule Subject Tape Measure
Bra{ld: S N SN Brand: 5 AVLE P
SN NG aoli7 SMN: TPA 7 9%
Calibration Date: 28> Calibration Date: _ 4" [27 //io
éng;;e Su&i::zizp °| Difference E;lf?::::‘ge Suﬁ:iizp ® | Difference
00 o o 18 (450) /8 o
125 ] o 19 (475) K o
2 (50) Z (o) 20 (500) 20 o
3(75) 3 o 21 (525) A o
4 (100) Yy o 22 (550) Z 2 o
5 (125) 5 o 23 (575) z3 o
6 (150) /A o 24 (600) zq o
7(175) ? Iod 25 (625) 28 o
8 (200) Z o 26 (650) 2 o
9(225) i o 27 (675) 27 o
10 (250) JC o 28 (700) z& o
11 (275) )/ o 29 (725) 29 o
12 (300) )2 o 30 (750) 20 o
13 (325) 12 o 31 (775) 3/ o
14 (350) JH o 32 (300) 32 o
15 (375) 15 o 33 (823) 32 o
16 (400) A & 34 (850) 3¢f o
17 (425) 7 o 35 (875) 35 (24

Pass

Fail

Maximum Difference =

If all differences je £ 1/32 of an inch (1 mm), then the tape measure Is acceptable. o

Date: < [Z7/ /¢

4
Performed By: 204/ ”‘Ul Z"‘

All calibrations are traceable to the National Tnstitute of Standards and Technology, Estimated uncertainty of the measurement is £
0.29, All certification data aud equipment are on file for inspection at your request. Best uncertainties vepresent expanded unceréainties
expressed af approximately the 95% confidence level using a coverage factor k=2,
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A e% = - -
Nn“a ciar Calibration Certificate

S OLUTI ONS ACCREGITED]
. 35200 Plymouth Rd, CALIBRATION # 1277.01
strology Management Services Livonia, M[ 48150 Calibration Certificate #:

Remit to address: Z52545:1300708444

PRO PRO 360 PROTRACTOR

SERIAL NUMBER:  N/A WORK ORDER: 1300708444

ASSET NUMBER: 752545

CUST. ASSETNUM:  MGA00049

CUST ASSETNUM:  MGANNA A OO0 K OO R

PROCEDURE REV: A TEST RESULT: PASS

CALIBRATED BY: JOE McCONNAUGHHAY PERFORMED ON:3/21/2011

CUSTOMER: MGA RESEARCH CAL DUE DATE:  3/21/2012
446 Executive Drive DATA TYPE: FOUND-LEFT
Troy, MI 48083 TEMPERATURE: 21.00 °C

PRIMARY CONTACT: BOB MILLER HUMIDITY: 38 %

This instrument has been processed and calibrated in accordance with the NovaStar Solutions Quality System Manual and is traceable to the
National Institute of Standards and Technology (NIST), or to NIST accepted intrinsic standards of measurement, or derived by the ratio type of
self-calibration techniques. The NovaStar Solutions quality system is accredited to ISO/IEC 17025:2005 and ANSI/NCSL Z540-1-1994.

The results reported herein apply only to the calibration of the item described above. No sampling plan was used for this calibration.

The ratio of the tolerance of the instrument or parameter being calibrated to the expanded uncertainty of the standard (TUR) is greater than 4:1
unless otherwise specified. Expanded uncertainties are expressed at the approximate 95% level of confidence using a K=2.

Dug to any number of factors, the recommended due date on the item does not imply continuing confermance to specifications during the

recommended interval. Unless otherwise stated the unit under test meets or exceeds manufacturer specifications.

For range and best measurement capability specifications for the standards used to perform this calibration, see the most recent calibration report
maintained by this calibration laboratory (available upon request),

This report may not be reproduced, except in full, without written approval from NovaStar Solutions.

As Received Condition:  IN TOLERANCE As Returned Condition: IN TOLERANCE
Action Taken: FULL CALIBRATION

REMARKS:

Standards Used '
Asset # Cert# Description Cal Date Due Date

1437 1437:1232010439 PHASE 2 220-006 ROTARY TABLE 1/15/2009 1/15/2013

1541 1544:1300372477 NEWPORT CT485AL HYGROTHERMOGRAPH 3/17/2011 3/17/2012

1577 1677:1297694647 RAHN SUPER 100 SURFACE PLATE 2/14/2011 2/14/2012

#Hkk® Bnd of Certificate *¥*%*
@ 3)’&%9{“

QA approved: ;Jf . /—{a/ / Date: 32> /f

Signature: T}

Asset Barcode: [I[IIFREHHVUREALLN ; N

F-1602-021B Rev. 0.0 Page I of 1 Generated: 3/21/11 Revision Date: 12/4/08
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; - i i Page 1of1
Nouaeiar Calibration Data Sheet 35200 Plymouth R,
a Livonia, MI 48150
§ 0L UTH1ONS 734-453-8003
Aetrology Managment Services
Inst. Type Digital Protractor Mfr. Mitutoyo W.0. 1300708444
Last Cal Date 2/16/2010 Mod. Pro 360 Date 3/21/2011
Form Number 25052 Rev A SIN N/A Test Eng'r JM
ID#  MGA00049
Note
Function Calibration Point Unit As Found Note As Left Low Limit HE Limit Unit
LINEARITY CHECK 0° 0.0 0.0 0.1 0.1f°
5° 5.0 5.0 4.8 511°
30 ° 29.9 29.9 29.8 30.2]°
60 ° 60.0 80,0 59.8 60.2}°
90 ° 89.9 89.9 89,9 S0.11°
60 ° 59.9 50.9 59.8 60.2/°
30 ° 30.0 30.0 20.8 30.2{°
5° 5.0 5.0 4.9 511°
0° 0.0 0.0 -0.1 0.11°
5° 5.0 5.0 4.9 5.1}1°
30 ° 30.0 30.0 29.8, 30.2}°
60 ° 60.0 £0.0 50.8 60.2}°
80 ° 89.9 89.9 89.9) 90.1}°
60 ° 60.1 80.1 59.8 60.2{°
30 ° 30.0 30.0 20.8 30.2¢°
5° 5.0 5.0 4.9 51]°
0° 0.0 0.0 -0.1 0.1(°
ABSOLUTE ZERO ANGLE [ 0.1 0.1 -0.1 0.1]°

1300708444
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NoveSiar Calibration Certificate

S OLUT 1 ONS ACCREBITED]
. 35200 Plymouth Rd. CALIBRATION # 1277.01
Metrology Management Services Livonia, MI 48150 Calibration Certificate #:

Remit to address: 250918:1281429469 |

DICKSON FHI25 TEMP/RH RECORDER
SERIALNUMBER: 06163263 WORK ORDER: 1281429469

ASSET NUMBER: 750918

CUST. ASSETNU:  MGAOL52 AN T A

PROCEDURE NAME: 1012

PROCEDURE REV: A TEST RESULT: PASS
CALIBRATED BY: JOE McCONNAUGHHAY PERFORMED ON:8/10/2010
CUSTOMER: MGA RESEARCH CORP CAL DUE DATE: 8/10/2011
446 EXECUTIVE DRIVE DATATYPE: FOUND-LEFT
TROY, MI 48083 TEMPERATURE: 21.00°C
PRIMARY CONTACT: THOMAS M. HUTTER HUMIDITY: 43 %

This instrument has been processed and calibrated in accerdance with the NovaStar Solutions Quality System Manual and is traceable to the
National Institute of Standards and Technology (NIST), or to NIST aceepted intrinsic standards of measurement, or derived by the ratio type of
self-calibration techniques. The NovaStar Solutions quality system is accredited to ISO/IEC 17025:2005 and ANSI/NCSL Z540-1-1994.

The results reported herein apply only to the calibration of the item described above No sampling plan was used for this calibration.

The ratio of the tolerance of the instrument or parameter being calibrated to the expanded uncertainty of the standard (TUR) is greater than 4:1
unless otherwise specified. Expanded uncertainties are expressed at the approximate 95% level of confidence using a K=2.

Due to any number of factors, the recommended due date on the item does not imply continuing conformance to specifications during the

recommended interval.

For range and best measurement capability specifications for the standards used to perform this cahbranon, see the most recent calibration report
maintained by this calibration laboratory (available upon request).

This report may not be reproduced, except in full, without written approval from NovaStar Solutions.

As Received Condition; TN TOLERANCE As Returned Condition: IN TOLERANCE
Action Taken: FULL CALIBRATION

REMARKS:

Standards Used I
Asset # Cert# Description Cal Date Due Date

002326 002326.:1264588323 VAISALA HMK-15 HUMIDITY SALTS 1/27/2010 1/27/2011

1914 1914:1262706187 FLUKE 1502A THERMOMETER READOUT 1/5/2010 1/5/2011

1915 1915;1264951189 HART SCIENTIFIC 5614 PRT /3172010 1/31/2011

1917 1917:1263989036 VAISALA M1I70/HMP76 MEASUREMENT 2012010 172072011

INDICATOR/PROBE

g

QA approved: M- Date: & /70
A S — oY
Signature: < 7—;/’0’7 —
/

Asset Barcode: [[ITITRETETEARTAN
F-1602-021B Rev. 0.0 * Page 1 of 1 Generated: 8/10/10 Revision Date: 12/4/08
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4 Gal ing. [FESREeTTe]
CALERATION CERTRIS1201

4700 Barden Cowrt SE, Kenpwood M1 49512, Telephone: 616-698-3124, Fax: 616-608-2364, www.melrocal.com

Certificate of Calibration

MQA Ressarch Order Number: 68370
446 Execulive Drive Gertificats Number: 100826604
Troy, Ml 48003 Page: 10f 1
Gauge Number: MGAITER Customer PO WA
Gaugs Dose: 0 to 201b x 0.011b Diglial Scale Last Calibration: 8714/08
Hanufacturer: Dateoto Cafpration Date: 8/26/10
Bodel Number: AP-20 Nexi Cafforation: 8/26/11

Seifal Number: ET10807-0187
Ag Found Condiilon: See Results As Left Condition! Seo Results

MetroGal Inc, malntaing reference sfandards of measurement which are {raceable fo the Nallonal Instilute of Standards and
Technology, or other autherlzed National Standards.  Calbration was parformed In accordance with MetroGal Procedure CP042
and relevant sections of the manufaciurers manual. This cafibration complies with [SOMEG 17025 and ANSUNGSL 75401
Standards. Results shall not be reproduced except n full without the written approval of MetroGal Ino. Results relate only 1o the
tem{g) cafbrated. Any number of factors may csuse the calibration ftem to drift out of caffbration before the recommended Interval
has explred. Stalements of compliance made using simpla acceplance nule,

Celibratlon Procedure

Uncerialnty Expressed at
Standayd Used Cal. Bale Dus Date Traceable No. 95% confidence . (=2
Dead Welght Sat 33109 a3t iD# 16992 +H-0.001% of Load
Welght Set 78108 8310 D 2463 +-0.001% of Load
Results:
Taolerance used: Glass HlI
Unils: os Tl Blvistondncrement: 0.01
As Feund As Leff
Vielght Test Nominal _ fIndicallon |Dsvialion Nominal _ Jindication [Deviation
Zaro 0.00 0.00 0.00 .00 0.60 0.00
0-25% s 5.00 5.01 0.01 6.00 5.01 0.01
26-50% s 10.00 10,02 0.02 10.00 10.02 0.02
bi-76% {3 15.08 16.02 0.02 16.00 16.02 0.02
76-100% fs 20.00 20,03 0.03 20,00 20.03 0.03
1/2 {oad tost 10.00 10.02 0.02 10.00 10.02 0.02
return fo zerg 0.00 0.00 0.00 {.00 0.00 0.00
4 quad/shill Test:iPass 4 quad/8htft Tesi:|Pass

Comments: Envionmental conditions durdng calibrallon: 76 °F, 39 % RH.
The adapler that was sent In with 1he scale has lpose components, be careful when using.

No adustments required.
ShenHoratoan, Tssuad: __8/26/10

Shannan Kublcek
Galforation Technician

[0 Chsecked box Indivate {hls cafibratlon was performed at the customars facitty.

(@ /il
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Sterling Scale Co., Ing., Fa104123
Bt 11 48075 Gertiflcats of Calibration Rev. Dste 11£23/08

wa

callbratien cort. 1448.04

Customer: MGA Resaarch Corté 10-6914 TempiHumldity: ok
Locaffan of Calfbration: 2830 EElot Rd Troy M! 46083
Calibration Date: TFIA12010 Due Date: Jul-11 Conditlon of item:  Fair
Eguipment Make:  Intercomp Model SWDelxe  Serlal Number 23032389 Capaclyr  22001bx 11 Perwelgh ped
500 1bx 1 tb Scale system totel capacity
Appifed Test Wt |Before Adusiment  jTolerance In-Toleranice {After Adjustment  |in-Tolersnce Wric
Y Y
10 b 9k 1ib ¥ nfa Vi 0.002 1 Rlght Rear Pad
100 B 106 b 1l ¥ a Yy 044 kb
il 1060 i ik y na ¥ 0.44 o
00 1016 1k ¥ nia Y 0.002 I Right Front Pad
1005 Eii:) it y nfg y 0.4 To
008 [ 9% Ib rdid [y nfa Vi 0,141
shiff fest L Piatfarm 81 Platform &2 Platform 3
wa
T~ Pass [MPass  Tpass
T Fall {5 Eall I3 rail
Testsperformed:  1¥: Repeatability W Linearity T2 Sensithity ¥ Discrimination
This sca's Is a wheet welgh system, there are a tola! of 4 wheel pads, Each pad has
Tachnickan & capacity of 22001, Alb, Al4 pads logether have a tolal capacity of 8500 i
COMMENTS] Scale passas fnsls
welghts vaed sn ¢n fée
Page2ol2
[¥. Scele Cerdlified I Scale Rejected
Storllng Scale Service Rep: EDenny Dater 712412040 1 of1

Tha ebove tem has been callbrated uslng the relavant EFO or OEM procedures utlilzing test welghts
Traceable fo Intarnational Systems of Unils (31), through the Michiyan Department of Agrculiure.
Testnumbers onflle. Expandad uncerialnty( k=2) tonfidende lovel of D5% ag reported.

Resulls relzte only to Hemo sted.

Tho reportad uncertalnty Is valld only for the environment fn which i Is determinsd,

Any numbar of factors may cause the tem to it out of callbratlon bafore recommendad Inferval hag expired
This report shailnot ba reproduced, except In full without approval of the taboralery

Tolerancas follewsd are maintanancelacceptanse por HB 44 or os detremined by the customer

Sterling Scale does not warranty caltbeatlon,




