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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 2013 Nissan Altima, meets the performance requirements of FMVSS
201, Occupant Protection in Interior Impact - Upper Interior Head Impact Protection.

Tests were conducted on April 2-4, 2013 on a 2013 Nissan Altima, manufactured by
Nissan Motor Co., Ltd.

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 May 8, 2012.

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 2013 Nissan Altima was equipped with A, B, O, and rear-pillars, an adjustable
seat belt anchorage on each B-pillar, and a grab handle located on the side rail above the

front passenger door and each rear door.

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 FH1 UR1@SR2B UR4@x=1935
BP1 SR3-1 UR2@SR2A UR5@SR3-1
OoP2 SR3-2 UR3@BP1 URG6@SR3-2

The 2013 Nissan Altima 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: 2013 Nissan Altima
VEH. NHTSA NO.: C20135203 VIN: 1IN4AL3AP5DN427231 COLOR: Brilliant Silver
VEH. BUILD DATE: August, 2012TEST DATES: April 2-4, 2013
TEST LABORATORY:_MGA Research Corporation
OBSERVERS: Helen Kaleto, Sean Moran, Dustin Parens, David Burkett

TARGET VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) | FMH IMPACT ON FMH
SIDE ANGLE ANGLE (kph) HIC (mm)
(deg) (deg) _
Above | Left/Right
AP1 Right 116 35 19.0 504 447 10 1 Left
BP1 Right 90 20 18.9 435 356 39 1 Right
OP2 Left 270 10 23.9 601 576 14 12 Right
FH1 Left 180 50 23.8 532 484 25 20 Left
SR3-1 Right 90 40 18.8 317 200 9 6 Right
SR3-2 Left 270 40 19.1 306 185 11 4 Right
UR1@SR2B Left 270 50 235 566 529 51 5 Right
UR2@SR2A Right 90 50 23.9 610 588 42 2 Right
UR3@BP1 Left 270 50 23.9 715 728 44 11 Right
UR4@x=1935 Right 90 50 23.6 767 796 37 1 Left
UR5@SR3-1 Left 270 50 24.0 560 521 42 8 Right
UR6@SR3-2 Right 90 50 23.6 570 | 535 42 9 Right

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 detalils.
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POST TEST COMMENTS:

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

OP2 Left: Dislodged headliner.

SR3-1 Right: Headliner deformation.

SR3-2 Left: Grab handle deformation, headliner deformation.
UR1@SR2B Left: Headliner deformation.

URS5@SR3-1 Left: Headliner deformation.

UR6@SR3-2 Right: Headliner deformation.

REMARKS:
The targets listed were impacted in the following order:
Right: AP1, UR2@SR2A, BP1, UR4@x=1935, SR3-1, UR6@SR3-2

Left: FH1, UR3@BP1, UR1@SR2B, SR3-2, URS5@SR3-1, OP2

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

mm rule was observed for vertical components.

RECORDED BY: Sean Moran DATE: April 4, 2013

APPROVED BY: Helen A. Kaleto
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TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2013 Nissan Altima

VEH. NHTSA NO.: C20135203 VIN: 1N4AL3AP5DN427231 COLOR: Brilliant Silver
VEH. BUILD DATE: August, 2012TEST DATES: April 2-4, 2013

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Sean Moran, Dustin Parens, David Burkett

INTERIOR TRIM INFORMATION: The 2013 Nissan Altima was equipped with A, B, O, and

rear-pillars, an adjustable seat belt anchorage on each B-pillar, and a grab handle located

on the side rail above the front passenger door and each rear door.

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: January 4, 2013; Odometer Reading 84 miles

DATA FROM VEHICLE’S CERTIFICATION LABEL:
Vehicle Manufactured By: Nissan Motor Company, Ltd.
Date of Manufacture: August, 2012; VIN: INAAL3AP5DN427231
GVWR: 1910 kg; GAWR FRONT: 1005 kg;
GAWR REAR: 940 kq;
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DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 220 kPa REAR: 220 kPa
Recommended Tire Size: 215/60R16
Recommended Cold Tire Pressure:
FRONT: 220 kPa REAR: 220 kPa
Size of Tire on Test Vehicle: 215/60R16
Type of Spare Tire: T135/70D16; Space Saver: X; 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) = 408 kg
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) =_68 kg (difference)

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

Right Front = 425.5 kg Right Rear = 272.5 kg
Left Front = 420.5 kg Left Rear = 292.0 kg
TOTAL FRONT = 846.0 kg TOTAL REAR = 564.5 kg
% Total Weight = 60.0 % % Total Weight = 40.0 %

TOTAL DELIVERED WEIGHT = 1410.5 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1410.5 kg
Max. Test Cargo/Luggage Weight = __68.0kg
Target Test Weight = 1478.5 kg
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Right Front = 418.5 kg Right Rear = 312.0 kg
Left Front = 413.5 kg Left Rear = 333.5 kg
TOTAL FRONT = 832.0 kg TOTAL REAR = 645.5 kg
% Total Weight = 56.3 % % Total Weight = 43.7 %

TOTAL TEST WEIGHT =_1477.5 kg

Weight of ballast secured in vehicle’s cargo area = 67.0 kg

TEST VEHICLE ATTITUDE:

AS DELIVERED: Right Front 713 mm;
Right Rear 725 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =
Roll Angle at Rear Bumper =
FULLY LOADED: Right Front 717 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 =
AS TARGETED: Right Front 860 mm;
Right Rear 861 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =

Roll Angle at Rear Bumper =

Left Front 712 mm;
Left Rear 717 mm;

o
o

o
o

0.4 Right is higher
0.2 Right is higher

Left Front 714 mm;
Left Rear 706 mm;

0.2 Front is higher
0.2 Front is higher

o
o

0.5 Right is higher

Left Front 859 mm;
Left Rear 858 mm;

0.2 Front is higher
0.2 Front is higher
0.4 Right is higher
0.2 Right is higher
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AS TESTED ON RIGHT SIDE:
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =

o

.2 Front is higher
Front is higher
Roll Angle at Front Bumper = 2 Right is higher

3 Right is higher

|° |° |° |
[ —

Roll Angle at Rear Bumper =

AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = 0.1 Front is higher
Pitch Angle at Left Door Sill = 0.2 Front is higher
Roll Angle at Front Bumper = 0.3 Right is higher
Roll Angle at Rear Bumper = 0.4 Right is higher

VEHICLE WHEELBASE = 2775 mm

REMARKS: The seat travel distance was measured to be 240 mm for the driver front

seat and 240 mm for the passenger front seat.

RECORDED BY: Sean Moran DATE: March 14, 2013

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: 2013 Nissan Altima

VEH. NHTSA NO.: C20135203 VIN: 1IN4AL3AP5DN427231 COLOR: Brilliant Silver
VEH. BUILD DATE: August, 2012TEST DATES: April 2-4, 2013

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Sean Moran, Dustin Parens, David Burkett

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 199.1° L 244 .4°
R 105°-165° R 115.7° R 160.7°
B-PILLAR L 195°-345° L 199.5° L 288.5°
R 15°-165° R 73.1° R 160.3°

AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.1

REMARKS:

RECORDED BY: Sean Moran DATE: March 14, 2013

APPROVED BY: Helen A. Kaleto
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TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2013 Nissan Altima

VEH. NHTSA NO.: C20135203 VIN: 1IN4AL3AP5DN427231 COLOR: Brilliant Silver
VEH. BUILD DATE: August, 2012TEST DATES: April 2-4, 2013

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Helen Kaleto, Sean Moran, Dustin Parens, David Burkett

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 35°
R 0°-50° R 0° R 25°

SR2A |L 0°-50° L 0° L 32°

R 0°-50° R 0° R 45°

SR2B |L 0°-50° L 0° L 17°

R 0°-50° R 0° R 50°

SR3-1 |L 0°-50° L 0° L 40°

R 0°-50° R 0° R 40°

SR3-2 |L 0°-50° L 0° L 40°

R 0°-50° R 0° R 40°

REAR HEADER |RH L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°

A-PILLAR AP1 L -59-50° L -5° L 35°
R -50-50° R -5° R 35°
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VERTICAL ANGLE MINIMUM VERTICAL [ MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
AP2 L -59-50° L -5° L 50°
R -50-50° R -5° R 50°
AP3 L -59-50° L -5° L 45°
R -50-50° R -50° R 45°
B-PILLAR BP1 L -10°-50° L -10° L 20°
R -10°-50° R -10° R 20°
BP2* |L 0°-50° L 0° L 1°
R 0°-50° R 0° R 1°
BP3 L -10°-50° L -10° L -4°
R -100°-50° R -10° R -4°
BP4 L -10°-50° L -10° L 8°
R -100°-50° R -10° R 8°
OTHER PILLAR |OP1 L -100°-50° L -10° L 20°
R -100°-50° R -10° R 20°
OoP2 L -10°-50° L -10° L 100
R -100°-50° R -10° R 100
REAR PILLAR RP1 L -100°-50° L -10° L 20°
R -100°-50° R -10° R 20°
RP2 L -100°-50° L -10° L 25°
R -100°-50° R -10° R 25°
UPPER ROOF 1 0°-50° 0° 50°
UPPER ROOF 2 0°-50° 0° 50°
UPPER ROOF 3 0°0-50° 0° 50°
UPPER ROOF 4 0°-50° 0° 50°
UPPER ROOF 5 0°-50° 0° 50°
UPPER ROOF 6 0°-50° 0° 50°
As determined using the Procedures specified in S8.13.4.2. *Target BP2 is a seat belt anchorage location.
RECORDED BY: Sean Moran DATE: March 14, 2013

APPROVED BY: Helen A. Kaleto
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TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY:: 2013 Nissan Altima
VEH. NHTSA NO.: C20135203 VIN: 1N4AL3AP5DN427231 COLOR: Brilliant Silver

VEH. BUILD DATE: August, 2012TEST DATES: April 2-4, 2012
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TEST LABORATORY: MGA Research Corporation

OBSERVERS: Helen Kaleto, Sean Moran, Dustin Parens, David Burkett

Measurement Description Left Side [ Right Side
M Seat Fore/Aft Travel (Front seats) 240 mm 240 mm
T Horizontal < {CG-F1 (Left Seat) to (Right A-Pillar)} 116.6° -
Al° 360° - T° 244 .4° -
we Horizontal < {CG-2 (Left Seat) to (Left A-Pillar)} 199.1° -
A2° A2° = Wo° 199.1° -
ue Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 288.5° -
B1° Bl°=U° 288.5° -
Vo Horizontal < {CG-R (Left Seat) to (Left B-Pillar)} 199.5° -
B2° B2° =\V° 199.5° -
We (right) Horizontal < {CG-F2 (Right Seat) to (Right A-Pillar)} - 160.7°
A1° (right) A1° (right) = W° (right) 160.7°
T © (right) Horizontal < {CG-F1 (Right Seat) to (Left A-Pillar)} 243.3°
A2° (right) | 360°-T° (right) 115.7°
V © (right) Horizontal < {CG-R (Right Seat) to (Right B-Pillar)} 160.3°
B1° (right) B1° (right) = V° (right) 160.3°
U © (right) Horizontal < {CG-F2 (Right Seat) to (Right B-Pillar)} 73.1°
B2° (right) B2° (right) = U° (right) 73.1°
J A-Pillar {(Plane 3) — (Plane 5)} 307.1 mm | 306.4 mm
JI2 J+2 153.6 mm | 153.2 mm
D1 Upper Roof {(Plane A) — (Plane B)} 1705.0 mm
D1/2 D1+2 852.5 mm
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Measurement Description Left Side | Right Side
D2 Upper Roof {(Plane C) — (Plane D)} 1142.7 mm
D2/2 D2 +2 571.4 mm
.35D1 .35xD1 596.8 mm
.35D2 .35x D2 399.9 mm
N E_—Ilrill)e;r {(BPR) — (lowest point on daylight opening forward of B- 397.9 mm | 399.1 mm
illar
N/2 E_—Ilrill)e;r {(BP3) — (lowest point on daylight opening forward of B- 199.0 mm | 200.0 mm
illar
N/4 E_—Ilrill)e;r {(BP4) — (lowest point on daylight opening forward of B- 99.5 mm 99.8 mm
illar
Q O-Pillar (Plane 13 — Plane 14) 353.8 mm | 352.8 mm
Q2 Q/2 176.9 mm | 176.4 mm
D R-Pillar (Point 7 — Point M) 735.0 mm | 736.0 mm
3D/7 3*D/7 315.0 mm | 315.4 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 1468.5 -365.0 215.0 1468.5 365.0 215.0
Rear 2301.5 -350.0 278.8 2301.5 350.0 278.8
SgRP Locations (vehicle coordinates)
Left (mm) Right (mm)
X y z X y z
Front 1468.5 -365.0 215.0 1468.5 365.0 215.0
Rear 2301.5 -350.0 278.8 2301.5 350.0 278.8
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CG Locations (world coordinates)

Left (mm) Right (mm)
X y z X y z
CGF1 1385.5 -365.0 875.0 1385.5 365.0 875.0
CGF2 1628.5 -365.0 875.0 1628.5 365.0 875.0
CGR 2461.5 -350.0 938.8 2461.5 350.0 938.8

REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in millimeters):

LH front door upper striker (x, y, z) = 1581.1, -788.8, 417.2
Front driver seat outboard seat mount (X, y, z) = 1074.0, -570.0, 12.4
RH front door upper striker (x, y, z) = 1581.1, 788.8, 417.2

REMARKS:

RECORDED BY: Sean Moran

DATE: March 14, 2013

APPROVED BY: Helen A. Kaleto
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TABLE 2-6
SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY:: 2013 Nissan Altima
VEH. NHTSA NO.: C20135203 VIN: 1N4AL3AP5DN427231 COLOR: Brilliant Silver

VEH. BUILD DATE: August, 2012TEST DATES: April 2-4, 2013
TEST LABORATORY: MGA Research Corporation
OBSERVERS: Helen Kaleto, Sean Moran, Dustin Parens, David Burkett

SUMMARY OF TARGETING RESULTS

Loralon tom) Horizontal | Vertical Relocation E)Elt\leon.stg?n Impact
Target Angle Angle
X y z (deg) (deg) (Yes/No) 25mm | (Yes/No)
Spheres)
A Pillar Left Side
AP1 1189.5 | -529.4 | 1028.8 244 35 - - No
AP2 1043.9 | -582.6 | 941.3 200 50 - - No
AP3 907.5 | -610.3 | 875.9 200 45 - - No
A Pillar Right Side
AP1 1188.4 | 528.2 | 1028.6 116 35 - - Yes
AP2 1045.2 | 582.5 | 940.0 160 50 - - No
AP3 906.0 | 6085 | 876.3 160 45 - - No
B Pillar Left Side
BP1 1738.0 | -472.0 | 1108.3 270 20 - - No
BP2 1696.7 | -604.7 | 837.5 270 1 - - No
BP3 1691.0 | -588.7 | 908.7 270 -4 - - No
BP4 1743.1 | -654.5 | 809.3 200 8 - - No
B Pillar Right Side
BP1 1741.8 | 472.2 | 1109.5 90 20 - - Yes
BP2 1696.3 | 605.4 | 837.9 90 1 - - No
BP3 1694.4 | 589.4 | 909.3 90 -4 - - No
BP4 1745.1 | 650.5 | 809.8 160 8 - - No
Other Pillar Left Side
OP1 2469.4 | -456.5 | 1101.1 270 20 - - No
OoP2 2552.0 | -624.7 | 924.2 - - Yes 2 -
REL 2517.5 | -614.8 | 895.6 270 10 - - Yes
Other Pillar Right Side
OP1 2470.0 | 452.6 | 1101.2 90 20 - - No
OoP2 2546.1 | 624.4 | 924.0 - - Yes 2 -
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SUMMARY OF TARGETING RESULTS

; Location (mm) Horizontal | Vertical | rejocation E?Le;'s(;?n Impact
arget X y z Angle Angle | (ves/No) | 25mm | (Yes/No)
(deg) (deg)
Spheres)
REL 2507.7 | 613.2 | 903.3 90 10 - - \ No
Rear Pillar Left Side
RP1 2553.5 | -484.7 | 1061.8 270 20 - - No
RP2 2661.7 | -595.1 | 9125 - - Yes 4 -
REL 2580.4 | -568.6 | 960.1 270 25 - - No
Rear Pillar Right Side
RP1 2553.1 | 485.4 | 1061.2 90 20 - - No
RP2 2665.0 | 591.9 | 910.3 - - Yes 4 -
REL 2577.4 | 572.0 | 957.0 90 25 - - No
Front Header Left Side
FH1 1109.4 | -414.1 | 1056.6 - -- Yes - Yes
REL 1108.4 | -394.5 | 1052.8 180 50 -- --
FH2 1095.8 | -266.0 | 1063.0 180 50 - - No
Front Header Right Side
FH1 1109.7 | 413.1 | 1057.8 -- -- Yes - No
REL 1114.0 | 387.2 | 1056.9 180 50 - -
FH2 1094.6 | 265.2 | 1062.9 180 50 - - No
Side Rail Left Side
SR1 1338.5 | -485.3 | 1078.1 270 35 - - No
SR2A 1489.7 | -480.3 | 1101.7 270 32 - - No
SR2B 1437.2 | -487.2 | 1094.2 270 17 - - No
SR3-1 2133.0 | -489.0 | 1067.5 270 40 - - No
SR3-2 2304.1 | -491.4 | 1054.8 270 40 - - Yes
Side Rail Right Side
SR1 1338.3 | 481.7 | 1092.8 - - Yes 1 -
REL 1338.8 | 490.6 | 1064.7 90 25 - - No
SR2A 1488.6 | 479.9 | 1108.8 - - Yes 1 -
REL 1488.1 | 480.0 | 1084.0 90 45 - - No
SR2B 1441.8 | 4875 | 1107.8 - - Yes 1 -
REL 1338.1 | 487.7 | 1067.9 90 50 - - No
SR3-1 2133.0 | 489.9 | 1067.5 90 40 - - Yes
SR3-2 2305.3 | 491.4 | 1055.4 90 40 - - No
Rear Header Left Side
RH 2559.5 | -350.0 | 1096.6 | 0 | 50 - - | No
Rear Header Right Side
RH 2559.4 | 350.3 [ 10935 | 0 | 50 - - | No

Upper Roof Left Side
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SUMMARY OF TARGETING RESULTS

gt Location (mm) HOAr\'nZglr;tal V:rr]tgi?sl Relocation E)E:Ve;,sé?n moact
X y z (deg) (deg) (Yes/No) 25 mm (Yes/No)
Spheres)
URI@SR2B | 1459.0 | -338.3 | 1122.9 270 50 - - Yes
UR3@BP1 | 1753.0 | -345.0 | 1146.0 270 50 - - Yes
URS@SR3-1 | 21535 | -356.1 | 1133.2 270 50 ; : Yes
Upper Roof Right Side

UR2@SR2A | 1492.4 | 374.4 | 1126.4 90 50 - ; Yes
UR4@X=1935 | 1935.1 [ 357.9 | 1141.6 90 50 - - Yes
UR6@SR3-2 | 2300.7 | 352.2 | 1123.7 90 50 - - Yes

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

RECORDED BY: Sean Moran

APPROVED BY: Helen A. Kaleto

DATE: April 4, 2013
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3.0

TEST DATA (Including Acceleration and Velocity Plots)

. = 04/02/13
UI3DOTINHTSA NISSAN ALTIMA

41183 201U - UPPER INTERIOR
TEST #1 RIGHT AP1
L/ MPACT ANGLE = 116/3
Pre-Test
G1317-001.4

Pre-Test Photograph No. 1 of Test U13041
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Pre Test Photogratho 2 of Test U13041
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Post-Test Photograph No. 1 of Test U13041

04’02’;\‘11 2
DOTINHTSA NISSAN ALT!
2SS 201U - UPPER INTERIOR

TEST #1 RIGHT AP
HIV IMPACT ANGLE = 116/35
Post-Test

U13041 G1317-001.4
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Post-Test Photograph No. 3 of Test U13041
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Report No.: G1317-001.4

Customer: NHTSA/DOT Date: 04/02/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima
Test Sequence No.: #1

Horizontal Approach Angle: 116 deg
Vertical Approach Angle: 35 deg

Impact Form ID No.: H35

Target Location: AP1 Right

Additional Description: None

Test Results

Impact Velocity: 19.03 km/h

HIC Type HIC Value Time 1 (ms)
HIC 36 446.84 87.1
HIC 15 446.84 87.1
HIC (d) 503.52 87.1

Time: 9:34 am
Temperature: 21.1 °C
Humidity: 16.2 %RH

Impact Form Mass: 4.51 kg

Time 2 (ms) Delta-T (ms)

93 5.9
93 5.9
93 5.9

3ms Clip=86.33G, Time 1 =87.98 ms, Time 2 =90.98 ms

Impact Location on FMH: 10 mm Above Pt. 0, 1 Left mm Lateral of Pt. O

Post-Test Comments: No visible damage

Test Series Performed By: DP, JC, SM

RECORDED BY: gﬁf /ﬁt//
APPROVED BY: M Volado

DATE: April 2, 2013
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Report No.: G1317-001.4
Date: 04/02/2013

Filter: CFC 1000
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Report No.: G1317-001.4
Date: 04/02/2013

Filter: CFC 1000
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Pre-Test Photograph No. 2 of Test U13043
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“Occupant Protection In Interior Impact”
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Post-Test Photograph No. 3 of Test U13043
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q: FMVSS 201U
—— p'“..l'l Test No.: U13043 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/2/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #3 Time: 11:06 am

Horizontal Approach Angle: 90 deg Temperature: 21.4 °C
Vertical Approach Angle: 20 deg Humidity: 14.6 %RH
Impact Form ID No.: H38 Impact Form Mass: 4.51 kg

Target Location: BP1 Right

Additional Description: None

Test Results

Impact Velocity: 18.98 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 355.66 84.8 925 7.7
HIC 15 355.66 84.8 92.5 7.7
HIC (d) 434.73 84.8 92.5 7.7

3ms Clip=81.88 G, Time 1 =87.46 ms, Time 2 = 90.46 ms
Impact Location on FMH: 39 mm Above Pt. 0, 1 Right mm Lateral of Pt. 0
Post-Test Comments: No visible damage

Test Series Performed By: DP, JC, SM

Page 1 of 3

RECORDED BY: gﬁf /ﬁt//
APPROVED BY: M Volado

DATE: April 2, 2013
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Report No.: G1317-001.4
Date: 4/2/2013
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Report No.: G1317-001.4
Date: 4/2/2013
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Post-Test Photograph No. 3 of Test U13052
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q: FMVSS 201U
- w__pmmll..l'l Test No.: U13052 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #12 Time: 3:28 pm

Horizontal Approach Angle: 270 deg Temperature: 21.7 °C
Vertical Approach Angle: 10 deg Humidity: 16.3 %RH
Impact Form ID No.: H38 Impact Form Mass: 4.51 kg

Target Location: OP2 Left

Additional Description: None

Test Results

Impact Velocity: 23.86 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 575.85 78.6 85.3 6.7
HIC 15 575.85 78.6 85.3 6.7
HIC (d) 600.85 78.6 85.3 6.7

3ms Clip =101.97 G, Time 1 =80.13 ms, Time 2 = 83.13 ms
Impact Location on FMH: 14 mm Above Pt. 0, 12 right mm Lateral of Pt. O
Post-Test Comments: Dislodged headliner

Test Series Performed By: DP, JC, SM

Page 1 of 3

RECORDED BY: §ﬁ/z//
APPROVED BY: &L&wﬂ Mv

DATE: April 4, 2013




Safety Compliance Testing for FMVSS 201Ul Page 39 of 148

“Occupant Protection In Interior Impact”

FMVSS 201U
[
YA e no.: U13052

mga research corporation

Customer: NHTSA/DOT

25T

C20135203 / DTNH22-11-D-00246 / G1317-001.4

Report No.: G1317-001.4
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«: FMVSS 201U
- m_,_m,_r,,,mJl'.l'l Test No.: U13052 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Filter: CFC 1000
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Post-Test Photograph No. 3 of Test U13047
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q: FMVSS 201U
- w__pmmll..l'l Test No.: U13047 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/3/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #7 Time: 4:07 pm

Horizontal Approach Angle: 180 deg Temperature: 20.9 °C
Vertical Approach Angle: 50 deg Humidity: 14.8 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.51 kg

Target Location: FH1

Additional Description: None

Test Results

Impact Velocity: 23.76 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 483.92 74.5 83.3 8.8
HIC 15 483.92 74.5 83.3 8.8
HIC (d) 531.5 74.5 83.3 8.8

3msClip=85.81G,Time1=7548 ms, Time 2 =78.48 ms
Impact Location on FMH: 25 mm Above Pt. 0, 20 Left mm Lateral of Pt. O
Post-Test Comments: No visible damage

Test Series Performed By: DP, JC, SM

Page 1 of 3

RECORDED BY: §ﬁ/z//
APPROVED BY: &L&wﬂ Mv

DATE: April 3, 2013
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Customer: NHTSA/DOT Date: 4/3/2013
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Customer: NHTSA/DOT Date: 4/3/2013
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
- w__pmmll..l'l Test No.: U13045 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/2/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: 5 Time: 13:46:52

Horizontal Approach Angle: 90 deg Temperature: 21.4 °C
Vertical Approach Angle: 40 deg Humidity: 14.3 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.54 kg

Target Location: SR3-1 Right

Additional Description:

Test Results

Impact Velocity: 18.83 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 199.89 81.5 93 11.5
HIC 15 199.89 81.5 93 11.5
HIC (d) 317.21 81.5 93 11.5

3ms Clip=47.29 G, Time 1=87.75 ms, Time 2 =90.75 ms

Impact Location on FMH: 9 mm Above Pt. 0, 6 Right mm Lateral of Pt. O
Post-Test Comments: Headliner deformation

Test Series Performed By: DP, JC, SM

Recorded By: Approved By:
Date: 7/2/2013 Page 1 of 3

RECORDED BY: §ﬁ/z//
APPROVED BY: &L&wﬂ Mv

DATE: April 2, 2013
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mga research corporation
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FMVSS 201U
L ]
YA e no.: u13045
Customer: NHTSA/DOT

Report No.: G1317-001.4
Date: 04/02/2013
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«: FMVSS 201U
r,,,_pr,_,_r,,,o”ll'.l" Test No.: U13045 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 04/02/2013
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
- w__pmmll..l'l Test No.: U13050 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #10 Time: 1:27 pm

Horizontal Approach Angle: 270 deg Temperature: 21.6 °C
Vertical Approach Angle: 40 deg Humidity: 15.7 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.51 kg

Target Location: SR3-2 Left

Additional Description: None

Test Results

Impact Velocity: 19.05 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 185.26 80.9 92.7 11.8
HIC 15 185.26 80.9 92.7 11.8
HIC (d) 306.17 80.9 92.7 11.8

3ms Clip=46.54 G, Time 1 =81.23 ms, Time 2 = 84.23 ms
Impact Location on FMH: 11 mm Above Pt. 0, 4 right mm Lateral of Pt. O
Post-Test Comments: Grab handle deformation, headliner deformation

Test Series Performed By: DP, JC, SM

Page 1 of 3

RECORDED BY: §ﬁ/z//
APPROVED BY: &L&wﬂ Mv

DATE: April 4, 2013
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«: FMVSS 201U
,,,,_pm_r,,,o”ll'.l" Test No.: U13050 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Filter: CFC 1000
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«: FMVSS 201U
- m_,_m,_r,,,mJl'.l'l Test No.: U13050 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
- w__pmmll..l'l Test No.: U13049 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #9 Time: 10:56 am

Horizontal Approach Angle: 270 deg Temperature: 21.4 °C
Vertical Approach Angle: 50 deg Humidity: 16.0 %RH
Impact Form ID No.: H38 Impact Form Mass: 4.51 kg

Target Location: UR1 @ SR2B

Additional Description: None

Test Results

Impact Velocity: 23.52 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 529.2 77.2 88.4 11.2
HIC 15 529.2 77.2 88.4 11.2
HIC (d) 565.66 77.2 88.4 11.2

3msClip=76.35G, Time 1=78.45ms, Time 2 =81.94 ms
Impact Location on FMH: 51 mm Above Pt. 0, 5 right mm Lateral of Pt. O
Post-Test Comments: Headliner deformation

Test Series Performed By: DP, JC, SM

Page 1 of 3

RECORDED BY: §ﬁ/z//
APPROVED BY: &L&wﬂ Mv

DATE: April 4, 2013
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
«: FMVSS 201U
,,,,_pm_r,,,o”ll'.l" Test No.: U13049 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
— — “..l'l Test No.: U13042 Report No.: G13I17-001.4
mga research corporation
Customer: NHTSA/DOT Date: 04/02/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #2 Time: 10:08 am

Horizontal Approach Angle: 90 deg Temperature: 21.1 °C
Vertical Approach Angle: 50 deg Humidity: 14.9 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.55 kg

Target Location: UR2 @ SR2A Right

Additional Description: None

Test Results

Impact Velocity: 23.91 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 588.01 76.4 85.2 8.8
HIC 15 588.01 76.4 85.2 8.8
HIC (d) 610.03 76.4 85.2 8.8

3ms Clip=90.56 G, Time 1 =79.57 ms, Time 2 = 82.57 ms
Impact Location on FMH: 42 mm Above Pt. 0, 2 Right mm Lateral of Pt. 0
Post-Test Comments: No visible damage

Test Series Performed By: DP, JC, SM

Page 1 of 3

RECORDED BY: §ﬁ/z//
APPROVED BY: &L&wﬂ Mv

DATE: April 2, 2013
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mga research corporation
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
- w__pmmll..l'l Test No.: U13048 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #8 Time: 9:20 am

Horizontal Approach Angle: 270 deg Temperature: 21.2 °C
Vertical Approach Angle: 50 deg Humidity: 16.3 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.55 kg

Target Location: UR3 @ BP1 Left

Additional Description: None

Test Results

Impact Velocity: 23.88 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 727.7 76.1 84.7 8.6
HIC 15 727.7 76.1 84.7 8.6
HIC (d) 715.42 76.1 84.7 8.6

3ms Clip=105.21 G, Time 1 =78.48 ms, Time 2 = 81.48 ms
Impact Location on FMH: 44 mm Above Pt. 0, 11 Right mm Lateral of Pt. O
Post-Test Comments: No visible damage

Test Series Performed By: DP, JC, SM
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
_—————md: FMVSS 201U
#".Jd Test No.: U13048 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
«: FMVSS 201U
- m_,_m,_r,,,mJl'.l'l Test No.: U13048 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Filter: CFC 1000
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g

FMVSS 201U - UPPER INTER
TEST #4 RIGHT U
H/V IMPACT ANGLE

Pre-Test
U13044 G

Pre-Test Photograph No. 1 of Test U13044

Pre-Test Photograph No. 2 of Test U13044
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W— g0 04/02/13
2013 DOT/NHTSA NISSAN ALTIMA
FMVSS 201U - UPPER INTERIOR

TEST #4 RIGHT UR4
HIV IMPACT ANGLE = 90/50
Post-Test
13044 G1317-0014

Post-Test Photograph No. 2 of Test U13044
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Post-Test Photograph No. 3 of Test U13044

V IMPACT ANGLE = 90/50
Post-Test

G1317-001.4

Post-Test Photograph No. 4 of Test U13044
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
- w__pmmll..l'l Test No.: U13044 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 04/02/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #4 Time: 1:22 pm

Horizontal Approach Angle: 90 deg Temperature: 21.4 °C
Vertical Approach Angle: 50 deg Humidity: 14.0 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.51 kg

Target Location: UR4 @ X=1935 Right

Additional Description: None

Test Results

Impact Velocity: 23.59 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 795.77 75.6 83.9 8.3
HIC 15 795.77 75.6 83.9 8.3
HIC (d) 766.78 75.6 83.9 8.3

3msClip=103.31 G, Time 1 =79.15ms, Time 2 = 82.15 ms
Impact Location on FMH: 37 mm Above Pt. 0, 1 Left mm Lateral of Pt. O
Post-Test Comments: No visible damage

Test Series Performed By: DP, JC, SM
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
——ma: FMVSS 201U
%".Jd Test No.: U13044 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 04/02/2013
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FMVSS 201U

mga research corporation

[
ll'!l'l Test No.: U13044
Customer: NHTSA/DOT
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Report No.: G1317-001.4
Date: 04/02/2013
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am 152“
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5. INHTSA NISSAN ALTIMA

- UPPER INTERIOR
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G1317-001.4
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Pre-Test Photograph No. 1 of Test U13051

-~ 04/04/13

| 2013 DOTINHTSA NISSAN AL TIMA
© FMVSS 201U - UPPER INTERIOR

TEST #11 LEFT UR5
H/V IMPACT ANGLE = 270/50
Pre-Test

G1317-001.4

U13051

Pre-Test Photograph No. 2 of Test U13051
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—mga 04/04/ 13
2013 DOT/NHTSA NISSAN A

LTIMA
FMVSS 2010 - UPPER INTERIOR
TEST #11 LEFT URS
HV IMPACT ANGLE = 270150
Post-Test
V13051 13170014

Post-Test Photograph No. 1 of Test U13051

B 13 DOT/NHTSA NISSAN ALTIMA

FMVSS 201U - UPPER INTERIOR
TEST #11 LEFT URS
H/V IMPACT ANGLE = 270/50
Post-Test
U13051 G1317-001 .4

Post-Test Photograph No. 2 of Test U13051
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Post-Test Photograph No. 3 of Test U13051

=——mga 04/04/13
2013 DOT/NHTSA NISSAN ALTIMA

FMVSS 201U - UPPER INTERIOR
TEST #11 LEFT URS

H/V IMPACT ANGLE = 270/50
Post-Test
U13051 G1317-001.4

Post-Test Photograph No. 4 of Test U13051
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
- w__pmmll..l'l Test No.: U13051 Report No.: G1317-001.4
Customer: NHTSA/DOT Date: 4/4/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #11 Time: 2:15 pm

Horizontal Approach Angle: 270 deg Temperature: 21.6 °C
Vertical Approach Angle: 50 deg Humidity: 16.1 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.55 kg

Target Location: UR5 @ SR3-1 Left

Additional Description: None

Test Results

Impact Velocity: 23.97 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 521.44 76 86.1 10.1
HIC 15 521.44 76 86.1 10.1
HIC (d) 559.81 76 86.1 10.1

3msClip=83.45G, Time 1=79.93 ms, Time 2 =82.93 ms
Impact Location on FMH: 42 mm Above Pt. 0, 8 right mm Lateral of Pt. O
Post-Test Comments: Headliner deformation

Test Series Performed By: DP, JC, SM
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FMVSS 201U
[
YA e no.: U13051

mga research corporation

Customer: NHTSA/DOT

20T
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Report No.: G1317-001.4
Date: 4/4/2013
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FMVSS 201U

mga research corporation

Test No.: U13051
Customer: NHTSA/DOT

Report No.: G1317-001.4
Date: 4/4/2013
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—mga 04/0
2013 DOT/NHTSA NISSAN AL%{J?E
FMVSS 201U - UPPER INTERIOR

TEST #6 RIGHT
HIV IMPACT ANGLE > ;fw- A
Urane TSt
13046 G374

Pre-Test Photograph No. 1 of Test U13046
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2013 DOT/NHTSA NISSAN ALTIMA
FMVSS 201U - UPPER INTERIOR

TEST #6 RIGHT UR6
H/V IMPACT ANGLE = 90/50
Pre-Test
U13046 G1317-001.4

Pre-Test Photograph No. 2 of Test U13046
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g 04/02/13
2013 DOT/NHTSA NISSAN ALTIMA
EMVSS 201U - UPPER INTERIOR
TEST #6 RIGHT UR6
HIV IMPACT ANGLE = 90/50
Post-Test

13046 G1317-0014 I8

Post-Test Photograph No. 1 of Test U13046

g 04/02/13
2013 DOT/NHTSA NISSAN ALTIMA
FMVSS 201U - UPPER INTERIOR

TEST #6 RIGHT UR6
H/V IMPACT ANGLE = 90/50

Post-Test
U13046 G1317-001.4

* Post-Test Photograph No. 2 of Test U13046
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Post-Test Photograph No. 3 of Test U13046

2013 DOT/NHTSA NISSEI?IQ_%{J&

FMVSS 201U - UPPER INTERIOR
TEST #6 RIGHT UR6

H/V IMPACT ANGLE = 90/50
Post-Test
U13046 G1317-001.4

Post-Test Photograph No. 4 of Test U13046
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“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4
q: FMVSS 201U
— — “..l'l Test No.: U13046 Report No.: G13I17-001.4
mga research corporation
Customer: NHTSA/DOT Date: 04/02/2013

Summary of the Test

Setup Information

Sample Description: 2013 Nissan Altima

Test Sequence No.: #6 Time: 2:35 pm

Horizontal Approach Angle: 90 deg Temperature: 21.4 °C
Vertical Approach Angle: 50 deg Humidity: 14.0 %RH
Impact Form ID No.: H38 Impact Form Mass: 4.51 kg

Target Location: UR6 @ SR3-2

Additional Description: None

Test Results

Impact Velocity: 23.64 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 534.86 76.3 85.4 9.1
HIC 15 534.86 76.3 85.4 9.1
HIC (d) 569.93 76.3 85.4 9.1

3msClip=87.61G,Time1=77.99 ms, Time 2 =82.24 ms
Impact Location on FMH: 42 mm Above Pt. 0, 9 Right mm Lateral of Pt. O
Post-Test Comments: Headliner Deformation

Test Series Performed By: DP, JC, SM
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FMVSS 201U
L ]
MY | resino.: U13046
Customer: NHTSA/DOT

mga research corporation

20T
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Report No.: G1317-001.4
Date: 04/02/2013
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FMVSS 201U

mga research corporation

L ]
MY | resino.: U13046
Customer: NHTSA/DOT

Report No.: G1317-001.4
Date: 04/02/2013
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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 | G10020001619 | Targeting 0.1 mm Annual
Measuring Devices:
- Tape Measure Stanley TPM331 Measurement 1 mm Annual
- Plumb Bobs N/A -- Targeting N/A
- Digital Protractor Westward MGAO00967 FMH setup 0.5°
Horizontal
Measurement
*Temperature Dickson MGAO00152 Record +1°C Annual
Recorder Temperature +1% RH
and Humidity
* Scale Detecto MGA00783 Weigh FMH +0.01 b Annual
Head
*Vehicle Scale Sterling Scale 26032389 Weighing +.5 kg Annual




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

Page 96 of 148
C20135203 / DTNH22-11-D-00246 / G1317-001.4

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 Weight Peak Peak
. . . 9 Temp % Resultant Lateral .
FMH Serial # | Calibration (kg) - : : Unimodal
(°C) Humidity | Acceleration | Acceleration
Date ) ;

(G's) (G's)
35 Pre 4/1/2013 4.51 20.8 19.6 263.6 6.08 Yes
35 Post 4/8/2013 4.51 21.9 26.0 265.3 2.75 Yes
37 Pre 4/1/2013 4.54 20.9 19.4 233.7 3.16 Yes
37 Post 4/8/2013 4.54 21.8 26.0 235.3 3.51 Yes
38 Pre 4/1/2013 4.51 20.9 18.8 231.7 8.20 Yes
38 Post 4/8/2013 4.51 21.7 26.0 242.0 10.42 Yes
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4-1 Pre-Test Calibration

Calibration Series: FMVSS 201U FMH

.!'“ Test No.: H35006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
Summary of Results:
Impact Form ID No.: H35
Item Description Result Requirement
Temperature (°C) 20.8°C 19°C and 26°C
Humidity (%RH) 19.6 % RH 10% to 70% RH
Impact Form Mass (kg) 451 kg 4.54 % 0.05 kg
Resultant Acceleration (G) 263.64 G 295 t0 275 G
Peak Y-Acceleration (G) 6.08 G <15G
Unimodal? Yes Yes
Calibration Performed By: Joshua Campbell Time: 09:44:52

Comments: NA

Filter: CFC 1000
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Acceleration X [G]

Acceleration Y [G]

Acceleration Z [G]
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Calibration Series: FMVSS 201U FMH

Test No: H35006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
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Calibration Series: FMVSS 201U FMH

]
‘ “.!l'l Test No.: H35006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
Test Results
HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 820.96 1 2.3 1.3
HIC 15 820.96 1 2.3 13
HIC (d) 785.78 1 2.3 13

Page 3 of 3

RECORDED BY: DATE: April 1, 2013

APPROVED BY:
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4-2 Post-Test Calibration

Calibration Series: FMVSS 201U FMH

.!'“ Test No.: H35007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013
Summary of Results:
Impact Form ID No.: H35
Item Description Result Requirement
Temperature (°C) 21.9 °C 19°C and 26°C
Humidity (%RH) 26 % RH 10% to 70% RH
Impact Form Mass (kg) 4.51 kg 4.54 + 0.05 kg
Resultant Acceleration (G) 265.25 G 295 to0 275 G
Peak Y-Acceleration (G) 275G <15G
Unimodal? Yes Yes
Calibration Performed By: Joshua Campbell Time: 08:53:09

Comments: NA

Filter: CFC 1000
300

2501
2001
1501
1001

501

0 t t t t t t g
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007

Time [s]

Acceleration Resultant [G]

Max: 265.25 G , Min: 0.12G
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Acceleration Y [G] Acceleration X [G]

Acceleration Z [G]

Page 101 of 148

Calibration Series: FMVSS 201U FMH

L)
.!l'l Test No: H35007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013

Filter: CFC 1000
300

2501
2001
150t
100t
501
O__

-50 t
-0.001 0

1
1
0.006 0.007
Time [s]

1 1 1 1 1
1 1 1 1 1
0.001 0.002 0.003 0.004 0.005

Max: 256.72 G , Min: -1.03 G

Filter: CFC 1000

:0.001 (I)
Max: 1.23 G , Min: -2.75 G

1
1
0.006 0.007
Time [s]

1 1 1 1 1
1 1 1 1 1
0.001 0.002 0.003 0.004 0.005

Filter: CFC 1000
10

0__
-10F
20F
-30F
40F
50F
-60F

-70 t t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007

Time [s]

Max: 0.01 G , Min: -66.88 G
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Calibration Series: FMVSS 201U FMH

]
‘ “.!l'l Test No.: H35007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013
Test Results
HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 816.02 1 2.2 1.2
HIC 15 816.02 1 2.2 1.2
HIC (d) 782.05 1 2.2 1.2

Page 3 of 3
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4-3 Pre-Test Calibration

Calibration Series: FMVSS 201U FMH

.!'“ Test No.: H37006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
Summary of Results:
Impact Form ID No.: H37
Item Description Result Requirement
Temperature (°C) 20.9 °C 19°C and 26°C
Humidity (%RH) 19.4 % RH 10% to 70% RH
Impact Form Mass (kg) 454 kg 4.54 % 0.05 kg
Resultant Acceleration (G) 233.71 G 295 t0 275 G
Peak Y-Acceleration (G) 3.16 G <15G
Unimodal? Yes Yes
Calibration Performed By: Joshua Campbell Time: 10:27:21

Comments: NA

Filter: CFC 1000
250

2001

1501

1001

501

0 t t t t t g
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Time [s]

Acceleration Resultant [G]

Max: 233.71 G , Min: 0.13G
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“Occupant Protection In Interior Impact”

Acceleration Y [G] Acceleration X [G]

Acceleration Z [G]

Calibration Series: FMVSS 201U FMH

L)
.!l'l Test No: H37006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013

Filter: CFC 1000

250
2003-

150
100
50T

ot

-50 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Max: 229.29 G , Min: -1.67 G Time [s]

Filter: CFC 1000

I

= w
1_._.1_._.:_._.1_._.1_._.

N

o

-1

-2 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Max: 3.16 G , Min:-1.70 G Time [s]

Filter: CFC 1000

-50 } } } } } }
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

) Time [s]
Max: 0.06 G , Min: -48.55 G
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Calibration Series: FMVSS 201U FMH

]
“.!l'l Test No.: H37006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
Test Results
HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 672.62 0.9 2.4 15
HIC 15 672.62 0.9 24 15
HIC (d) 673.87 0.9 24 15

Page 3 of 3
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4-4 Post-Test Calibration

Calibration Series: FMVSS 201U FMH

“!'“ Test No.: H37007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013
Summary of Results:
Impact Form ID No.: H37
Item Description Result Requirement
Temperature (°C) 21.8°C 19°C and 26°C
Humidity (%RH) 26 % RH 10% to 70% RH
Impact Form Mass (kg) 4.54 kg 4.54 % 0.05 kg
Resultant Acceleration (G) 235.26 G 295 to 275 G
Peak Y-Acceleration (G) 351G <15G
Unimodal? Yes Yes
Calibration Performed By: Joshua Campbell Time: 09:44:54

Comments: NA

Filter: CFC 1000
250

2001

1501

1001

501

0 t t t t t f
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006
Time [s]

Acceleration Resultant [G]

Max: 235.26 G , Min: 0.02 G
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“Occupant Protection In Interior Impact”

Acceleration Y [G] Acceleration X [G]

Acceleration Z [G]

Calibration Series: FMVSS 201U FMH

L)
.!l'l Test No: H37007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013

Filter: CFC 1000

250
2003-

150
100
50T

ot

-50 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Max: 232.47 G , Min: -1.90 G Time [s]

Filter: CFC 1000

-4 } } } } }
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006
Max: 2.35 G , Min: -3.51 G Time [s]

Filter: CFC 1000

-40 } } } } } }
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

) Time [s]
Max: 0.04 G , Min: -39.58 G
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Calibration Series: FMVSS 201U FMH

]
‘ “.!l'l Test No.: H37007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013
Test Results
HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 682.06 0.85 2.25 14
HIC 15 682.06 0.85 2.25 14
HIC (d) 680.99 0.85 2.25 1.4

Page 3 of 3
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4-5 Pre-Test Calibration

Calibration Series: FMVSS 201U FMH

.!'“ Test No.: H38006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
Summary of Results:
Impact Form ID No.: H38
Item Description Result Requirement
Temperature (°C) 20.9 °C 19°C and 26°C
Humidity (%RH) 18.8 % RH 10% to 70% RH
Impact Form Mass (kg) 451 kg 4.54 % 0.05 kg
Resultant Acceleration (G) 231.69 G 295 t0 275 G
Peak Y-Acceleration (G) 8.20 G <15G
Unimodal? Yes Yes
Calibration Performed By: Joshua Campbell Time: 10:51:25

Comments: NA

Filter: CFC 1000
250

2001

1501

1001

501

I

l l l

T T T T
0.002 0.003 0.004 0.005 0.006
Time [s]

0 t t
-0.001 0 0.001

Acceleration Resultant [G]

Max: 231.69 G , Min: 0.15G
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Calibration Series: FMVSS 201U FMH

L)
.!l'l Test No: H38006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013

Filter: CFC 1000

250
2003-

150
100
50T

ot

-50 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Max: 226.85 G , Min: -2.58 G Time [s]

Acceleration X [G]

Filter: CFC 1000
10

o

2

Acceleration Y [G]
N
| P :_._. | P

0

-2 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Max: 8.20 G , Min: -0.10 G Time [s]

Filter: CFC 1000

Acceleration Z [G]
w
o
Ll o :_._. L L o

1 1 1
- Ll 1 1 U l l
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

) Time [s]
Max: -0.11 G , Min: -51.36 G
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Calibration Series: FMVSS 201U FMH

]
‘ “.!l'l Test No.: H38006 Report No.: G1317-001.4
Customer: NHTSA Date: 4/1/2013
Test Results
HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 670.36 0.9 2.4 15
HIC 15 670.36 0.9 24 15
HIC (d) 672.16 0.9 24 15

Page 3 of 3
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4-6 Post-Test Calibration

Calibration Series: FMVSS 201U FMH

".!l“ Test No.: H38007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013
Summary of Results:
Impact Form ID No.: H38
Item Description Result Requirement
Temperature (°C) 21.7 °C 19°C and 26°C
Humidity (%RH) 26 % RH 10% to 70% RH
Impact Form Mass (kg) 4.51 kg 4.54 £ 0.05 kg
Resultant Acceleration (G) 241.96 G 295 t0 275 G
Peak Y-Acceleration (G) 1042 G <15G
Unimodal? Yes Yes
Calibration Performed By: Joshua Campbell Time: 10:08:25

Comments: NA

Filter: CFC 1000
250

2001

1501

1001

501

0 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Time [s]

Acceleration Resultant [G]

Max: 241.96 G , Min: 0.11 G
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“Occupant Protection In Interior Impact”

Acceleration Y [G] Acceleration X [G]

Acceleration Z [G]

Calibration Series: FMVSS 201U FMH

[ )
=& | 1o no: H3s007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013

Filter: CFC 1000

250
2003-
150j-

-50 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Max: 232.57 G , Min: -2.31 G Time [s]

Filter: CFC 1000

e}
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TP PR PR P
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o

_3 L L L L L
-0.001 (I) 0.0|01 O.OIOZ 0.0‘03 0.0‘04 0.(;05 0.006
Max: 10.42 G , Min: -0.02 G Time [s]

Filter: CFC 1000

10j
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.10}-
20F
_30j_
40t
50t
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-70 t t t t t t
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006

Time [s]

Max: 0.13 G , Min: -67.26 G
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Calibration Series: FMVSS 201U FMH

]
.!l'l Test No.: H38007 Report No.: G1317-001.4
Customer: NHTSA Date: 4/8/2013
Test Results
HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 710.12 1 2.3 13
HIC 15 710.12 1 2.3 13
HIC (d) 702.16 1 2.3 13

Page 3 of 3
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5.0 PHOTOGRAPHS

As Delivered — Right Side View
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As Delivered — Vehicle’'s Certification Label
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Pre-Test Component Photographs
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Post-Test Component Photographs
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Appendix A — Temperature Trace

C20135203 - 2013 Nissan Altima
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Appendix B — Calibration Certificates

MGA Research Corporation-Calibration Certificate

ACCELEROMETER
r Reference Sensor

Name: Accel Standard Name: MGA MI
Model # 352C03 Manufacturer Endeveo
Serfal #: 95980 Model #: 7264-2000
Capacity:  G's:250 Serial #: J14103
Calibration Date: 87312012 Capacity/Range: 2,000
Calibrated By: NovaStar {G's)

Calibration Date: 2/14/2013

New DER(UnitsiG'S) * 938

100K SHUNT

Linenrity:2 0.99942

New vs Old Sensitivit 0.5

(% Difference)

Temperature: 749 °F

Humidity: 31%

Sensitivity (mV/V/G): 0.026526

Calibrated By: Robert Grupido

£

e S
Signature; & §”§’ 4 AL }&

Approved by: &M "’3@_0_,&0

1. Actual data of reference and sensor instruments is found in calibration files

2. Linearity is defined as 1~ (Standard Deviation/ Mean)
AZE calibrations are tracenble to the National Institute of Standards and Technology

Calibration uncertainty no greater than 3.8 % at the 95% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference ' Sensor

Name: Accel Standard Name: MGA MI
Model # 352C03 Manunfacturer Endeveo
Serial #: 95980 Model#:  7264-2000
Capacity:  G's250 Serial #: T22664
Calibration Date: 8/3/2012 Capacity/Range: 2,000
Calibrated By: NovaStar ©'s)

Calibration Date! 2/14/2013

New DLR{Uniis:G'S) 1 4.6

100K SHUNT

Linea l'ity:2 0.99976

New vs Old Sensitivit -0.3

(% Difference)

Temperature: 73.1°F

Humidity: 30%

Sensitivity (mV/VIG): 0.026311

Calibrated By Robert Grupido

B ‘%' F
Signature: 14N A )

Approved by: M IZE‘MU

1. Actual data of reference and sensor instruments is found in ealibration files

2. Linearity is defined as  1- (Standard Deviation/ Mean)
All ealibrations avc traceable to the National Institute of Standards and Technology

Calibration nncertainty no greater than 3.8 % at the 95% confidence Jevel,
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER

Reference Scnser

Name: Accel Standard Name; MGA M1
Model # 352C03 Marufacturer Endeveo
Serial # 95980 Model #  7264-2000
Cupacity:  G's:250 Serial #: J22700
Calibration Date: 8/3/2012 Capacity/Range: 2,000
Calibrated By: NovaStar (G's)

Calibration Date: 2/14/2013

New DLR{Units:G'S) 1 96,0

160K SHUNT -

Linearity:2 0.99952

New vs Old Sensitivit 0.9

(% Difference)

Temperature: 731 or

Humidity: 0%

Sensitivity (mV/V/G): 0.025920

Calibrated By: Robett Grypido

_ ﬁ- % ;
Signature: //\’q VN {,ﬁf\

Approved by: M l’flﬂ.niu

1. Actual data of reference and sensor instruments is found in calibration files

2. Linearity is defined as  1- (Standard Deviation/ Mean) .

All calibrations are traceable to the National Institute of Standards and Technology

_Calibration uncertainty no greater than 3.8 % at the 95% confidence level,
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sengsor
Name: Accel Standard Name: MGA MI
Model # 352C03 Manufacturer Endeveo
Serial #: 95980 Model #: 72642000
Capacity:  G's250 Serial #: J32177
Calibration Date: 8/3/2012 Capacify/Range: 2,000
Calibrated By: NovaStar (G's)
Calibration Datc: 2/14/2013

New DLR(Units:@'S) | 113.5

100K SHUNT

Tincarlty:? 0.99933

New vs Old Sensitivit 1.2

(% Difference)

Temperature: 49 °F
Humidity: 3%
Sensitivity (mV/V/G): 0.021942
Calibrated By: Robert Grupido

P s,
Signature: }?A/?L T

Approved by: (_B&SZM«_Q Lfamu

1, Actual data of reference and sensor instruments is found in calibration files

2. Lincarity is defined as 1~ (Standard beviation/ Mean)
All calibrations are traceable to the National Institute of Standards and Technology

Calibration uncertainty no greater than 3.8 % at the 95% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Name; Aceel Standard Name: MGA ML
Model # 352C03 Manufacturer Endeveo
Serial #: 95980 Meodel #: 72642000
Capacity:  ('s:250 Serial #: J35800
Calibration Date: 8/3/2012 Capacity/Range: 2,000
Calibrated By: NovaStar (G's)

Calibration Date: 271442013

New DLR(Unit:G'Sy 1 98.0

100K SHUNT

Lineartty:> 0.99779

New vs Oid Sensitivii 0.4

(% Difference)

Temperature: . " 749 °F

Huomidity: 31%

Sensitivity (nv/vV/G): 0.025414

Calibrated By: Robert Grupido

4 iz - o
Signature: f"?«f el A

Approved by; M Q&MU

1. Actual data of reference and sensor instruments is found in calibration files

2, Linearity is defined as  1- (Standard Deviation/ Mean)
All calibrations are traccable to the National Institute of Standards and Techuology

Calibration uncertainty no greater than 3.8 % at the 95% confidence level,
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MGA Research Corporation-Calibration Certificate

Signature:

ACCELEROMETER
Reference Sensor

Name: Aceel Standard Name: MGA MI
Model # 352C03 Manufacturer Endeveo
Scrial #: 95980 Model #: 7264-2000
Capacity:  G's:250 Serial #: J35919
Calibration Date: 8/3/2012 Capacity/Range; 2,000
Calibrated By: NovaStar G's)

Calibration Date: 2/14/2013

New DLR(Unrits:G'S) 1 96.0

100K SHUNT

Ltuearity:z 0.99953

New vs Oid Sensifivit -0.8

(% Difference)

Temperature: 731 °F

Humidity: 30%

Sensitivity (mV/ViG): 0.025932

Calibrated By: Robert Grupido

Approved by: &QW—Q- "m

1. Actual data of veference and sensoy instruments is found in calibration files

2, Linearity is defined as  1- (Standaxd Deviation/ Mean)

All calibrations are {raceable fo the National Institute of Standards and Technology

Calibration uncertabity no greater than 3.8 % at the 95% confidence level,
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Name: Accel Standard Name: MGA MI
Model # 352C03 Manufacturer Endeveo
Serial #: 95980 Model #: 7264-2000
Capacity:  G's:250 Serial #: 135924
Calibration Date; 8/3/2012 Capacity/Range: 2,000
Calibrated By: NovaStar @'s)

Calibration Date: 2/14/2013

New DLR(Units: G'S) 1 93.0

100K SHUNT

Linearity:> 0.99974

New vs Gld Sensitivit 0.5

(% Difference)

Temperature: 73.1 °p

Humidity: 30%

Sensitivity (mV/V/G): 0.026812

Calibrated By: Robert Grupide
4
Ad L/
Siguature: / KV( A (/(f"ﬂ‘

Approved by: M "Z@MU

1, Actual data of reference and sensor instruments is found in calibration files

2. Linearity is defined as 1~ (Standard Deviation/ Mean) .
Al cafibrations are traceable to the National Institute of Standards and Technology

Calibration uncertainty ne greater than 3.8 % at the 95% confidence lavel.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Name: Accel Standard Name: MGA MI
Model # 352C03 Manufacturer Endevco
Serial #; 95980 Model #: 72642000
Capacity:  G's:250 Serial #: J36197
Calibration Date: 8/3/2012 Capacity/Range: 2,000
Calibrated By: NovaStar (G's)

Calibration Dafe: 21142013

New DLR{Units:G'S) 1 109.1

100K SHUNT

Linea rity:2 0.99951

WNew vs Old Sonsitivit 0.7

(% Difference)

Temperature: 7.1 °F

Humidity: 30%

Sensitivity (m¥/V/Q): 0.022792

Calibrated By; Robert Grupido

Signature: ZJ/\{"W% Jij t"fvf\!{
Approved by; M MU

1. Actual data of reference and sensor instruments is found in calibration files

2, Lineartty is defined as 1- (Standard Deviation/ Mean)
All ealibrations are traceable to the National Institute of Standards and Technology

Calibration uncertainty no greater than 3.8 % at the 95% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
,7 Reference Sensor

Name: Accel Standard Name: MGA MI
Model # 352C03 Manufacturer Bndeveco
Serial #: 95980 Model #: 7264-2000 |
Capacity:  G's:250 Serial #: J36353
Calibration Date: 8/3/2012 Capacity/Range; 2,000
Calibrated By: NovaStar . @9

Calibration Date; 2/14/2013

New DLR(Units: G'S) 1 99.3

100K SHUNT

Line:au'ity:2 0.99941

New vs OId Sensitivit 0.1

(% Difference)

Temperature: 731 °F

Humidity: 30%

Sensitivity (mV/V/G): 0.025098

Calibrated By: Robert Grupido

Signature: é{/L/Z. ] j@// (sz 1&

Approved by: M JZBLL\.‘.;;U

1. Actual data of reference and sensor instruments is foumd in calibration files

2. Linearity is defined as 1- (Standard Deviation/ Mean)
All calibrations are traceable to the National Instituie of Standards and Technology

Calibration uncertainty no greater than 3.8 % at the 95% confidence level.
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Nﬂ“a%iar Calibration Certificate &E

S 0Q0LUTIONSE .
Metrelogy Management Services Cestiacalodl 1217.01
36200 Plymouth Rd. / Livonia, MI 48150 Certificate j# 754776:63519
PGB 352003 ACCELEROMETER .
SERIAL NUMBER: 95980 : WORK ORDER:  AC080312001
ASSET NUMBER: 754778 ’ ’
. LR IIER
GUST ASSET NUMBER:  N/A KRS
PROCEDURE NAME:  MOD 9180 TEST RESULT: PASS
PROCEDUREREV: D PERFORMED ON:  8/3/2012
CALIBRATED BY:  ALBERT CAIRNS JR. . CALDUEDATE: 8/3/2013
CUSTOMER: MGA RESEARCH DATATYPE: FOUND-LEFT
448 EXECUTIVE DRIVE . o
TROY, MI 48083 TEMPERATURE: 22.80°C
PRIMARY GONTAGT: | BOB MILLER HUMIDITY: 41 %
This Ias baen ¢ and calibrated n wﬂh !he Quatity System Manual and s tracoakie to the National
lnsulute of Standards and Techno;ugy (NIST) or to NIST intrinal or derived by tha ratio type of salf-calibration
“The MovaStar Sol quality system fa acaredited ISOII EC 11025 2005 nnd ANSHNCSL Z640-1-1884,

The rasilts reported Betein apply only to the calibration of tha ltens descrbad abave. No sampling plan was Used for this calibeation,

‘E‘ne ralto of| lhe | of me f ar belng Hl 110 the tod y of the standard {TUR) is grealer than 4:1 unless
. d. E: are exp d atthe app d 85% favel of confidence using a K=2. Due to any number of factors, the
due defe on the item does nat imply tosf during the dedt Intesval, Unless othervtse stated the
unit upder tost mests or excagds manufacturer spacmcatlons
For renge and best capabifity for the used to perform this callbeation, see the most recant callbratlon report
by this caliration | tary {svallable upon rogusst),

‘This ceport may oot be repreduced, except In fill, without wiitten approval from NovaSiar Solutions.

AS RECEIVED GONDITION:  IN TOLERANCE REMARKS:
AS RETURNED CONDITION:  IN TOLERANGE
ACTION TAKEN:  FULL CALIBRATION

Standards Use

Assot# Cert# Puscription Lal Date Dua Date
‘002684 002664:1099515041 VERITEQ §000A-RHIT RHITEMPERATURE DATA LOGGER 201412012 21142013
1727 1727:1183650838 MODAL SHGP 81500 AGGELEROMETER CAL SYSTEM 10/26/2011  10f262012

QA Sigrature: (aq, \\!L{eanw\n/” Dates: 8/3/2012

A

%\\,@v

Revision Date: 00705/2011

Generaled: 8/3/2012 B:05:20 AM N ’ Page 1of t
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MICHIGAN OPERATIONS DOC, NO.: MOATE TMC
DATE; 2104 REVISION NO: 6
SUPERCEDES: MGATPTMC.S PAGE30F 3

Tape Measure Calibration Certificate

Reference Steel Ruls

Brand; _$t) 40 Sevt

Subject Tape Me

HHiy]

Brand: STac ley

SN:_mteAeTTT SN Tl 231
Colibration Date: 2 /214 / zeo72 Calibration Date: %7 /47 [ 2e'2
Refercnce | Subject Tape§ .. rorence Reference Subject Tape | uien o0
in (mm) Measure n (om) VIcastrs
(0 £ e 18-(456) P43 >
125 i & 19 (475) /9 &
2.(50) z o 26 (560) 2 P
3(75) 3 & 21 (525) C ozl o
4 (100) Y & 22 (550) Z2Z o
5 (125) kY Vo 23 (575) 23 o
6 (150) A © 24 (600) 24 <
7(175) 7 e 25 (625) Zs o
8 £200) 2 & 26 (650)- 2 >
9 (225) g o 27 (675) z27 &
10 (250) 12 &£ 28 (700) 726 (=
11 (275) i o 29 (725) 24 &
12 (300) /2 & 30 (750) 3 &
13 {323) 13 o 31(775) 3] o
14 (350} I o 32 {800) A o
15 (375) /5 & 33 (825) 33 o
16 (400) A & 34 (850) s <
17 (425) /7 o 35 (875) 35 o

If all differences ate # 1/32 of an inch (1 mm), then the {ape measure is accepiable.
Meximum Difference =

- Pesforimed By:— LAl L~ -

Pass

Dates

Hail

alr1lor2 -

A¥ calibrations ara fraceable {o the Magional Fastitute of Stundards and Téchnology. Esttmated imcerfainty of {he measwrement fs &
0,2%, AY certification data and equipment ave on file Sor inspection ot your veqest, Besé unceriataiies represent cxpanded sncertafuties

expressed af approxi

Iy the 35%

"

lovel using o coverage factor =2,
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Matrclogy Manageraent Services
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Calibration Certificate
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Castiieate ¥ 1277.06

Certificate # 760469:73764

WESTWARD 2YNJ1 DIGITAL PROTRACTOR
SERIAL NUMBER:  N/A WORK ORDER: 74764
ASSET NUMBER:  Z60469
B
CUST ASSET NUMBER:  MGAQ0967 A
PROGEDURE NAME:  WWD - 2YMJ1 - MMC TEST RESULT: PASS
PROCEDURE REV; 1.0 PERFORMED ON:  12/04/12
CALIBRATED BY:  MARK CIAVATTONE CALDUE DATE:  12/04/13
CUSTOMER; MGA RESEARCH DATATYPE: FOUND-LEFT
448 EXECUTIVE DRIVE 3 : P
TROY, Mi 48083 TEMPERATURE: 20.00°C
PRIMARY GONTACT: BOB MILLER HUMIDITY: 44 %

d and I ) with the

Vs heen p

‘his
lnsﬂlule of Slandards aﬁd Technology {NIST) or fo NIST

ted infrinsic ol
quality system is acerediied ISOEC £7026:2005 and ANSINCSL 2640-1-1984.

[ations Quallly Syatem Manual and is raceshle to ise Matlonat
F derived by the ratio ype of sell-calfbration

The results teported heraln apply only to the calibration of the item described sbova. No fing plan was used for this calibration.

The rafio of the o} of the inst € orp balng calibrated to the of the standast (TUR) Is greater than 41 unless
herwise specified. E: are ex; i at the ay 95% fevel of conﬂdenc:e using a ¥=2. Dus to any number of factors, the

recommanded due date on e itam does not imply fo sp during the rec Interval, Unfess atherwiss sfated the

upit under test mests or exceeds manufaclurer specifications,

blf Restions for the weed to pe

Iaboratary

upon request).

This report may 1ot be repreduced,

excepl in full, without written approval from NovaStar Solutions.

eform this eallbration, see the most recent calibration report

AS RECEIVED CONDITION: (N TOLERANCE REMARKS:
AS RETURNED CONDITION: [N TOLERANCE
ACTION TAKEN:  FULL CALIBRATION

Standards Used

Assot # Cent#t Peseription Cat Dale Due Dafe
002664 002664:1091515041 VERITEQ 5000A-RHIT RHITEMPERATURE DATA LOGOER 2014/2012 412013
1715 1715:1193650836 OMEGA CTHS9 TEMPERATURE/HUMIDITY RECORDER 14142012 o/14/2013
437 1437:1103650636 PHASE 2 220-008 ROTARY TABLE 115/2069  1416/2013
1877 " 4877:1193650836 RAHN S8UPER 100 SURFACE PLATE 2h182912 2018612013

Data 1252012

QA Signature: /\%

12shz
W

Generated: 12/6/2012 1:55:26 PM

Page 1 of 1

Reviston Date: 09/05/2011
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- Nouz

e . .
6?;3!5 Report of Calibration

8 NowvaStar Solutions
50 LY T [Atcrz ]
Metrolopy Management Services 35200 Plymouth Rd. ::;';‘;;.HSN
Remit to address: Livonin, MI 48150 227104
WESTWARD 2YNJ1 DIGITAL PROTRACTOR WORK ORDER i 73764
SERIAL NUMBER; NfA
ASSET NUMBER: ZEDAET TESTRESULT:  PASS
CUST. ASSETNUM: - MGAO09E? PERFORMED ON: 12412012
PROCEDURE NAME: WWR - 2YNI] « MMC '
CAL BUE DATE: 12012013
PROCEDURE REV: 0
CAUBRATED BY; MARK CIAVATTONE | DATATYRE: POUNDLEFT
' TEMPERATURE: 20.00 °C
CUSTOMER: MGA RESEARCH HUMIDITY: 44 %
448 EXECUTIVE DRIVE
TROY M 45083

PRIMARY CONTAGT! BOB MILLER

This instrwaent has been processed and oalibrated in secordancs with the NovaSiter Solutions Quality System Mataat and istmceble to the
“Nali-aal Instituic of Standards and Technology (NIST), or to NEST nocapted Intrinsic standards of measuseingnt, or derived by the ratio type of
seif-calibrafion techniques. Tite MovaStar Salutions quslity system is accredited to ISOABC 17025:2005 and ANSINCSL. 2540-1-1994.

The rssults reparted ferin apply enly  the calibration of the item described nbove, No sampiing plan was used for this calibration.

“The sutio of the mlerance of the Mstanment or parameter being calibrated to the sxpanded unceraioty of the standnrd (TUR) Is geeater tin 421

unless othenwise specified. Bxpanded i are exp §at the ap | 95% level of deace using aK=2.

Dug o niry swnber of Factors, {ha reeommended dus diate on the fem doos not imply torsp duritg thy

recommgnded infereal.

For rangs and best measurement capability specifications for the standands used to porfornt this calibratian, see the most recant calibration roport
by this et (vailable upon requesth.

"Fhis report may nol be reproduced, oxceptln full, without sritten approvaf frons NovaStar Sotutions,

REMARKS:
" [iest Rosults for Calfbration with Cextificatcf : 260462:73764 [}
]Standnrds Used .
Asstfl Cort#f Descrintion Cat Date Bue Dafe
002664 002664:1328210656 VERITB(Q S000A-RH/T RUFEMPERATURE AT 2042013
DATALOGGER
1437 1437:1232010439 PHASHE 2 220-006 ROTARY TABEE 111572009 1572013
1577 1677:1328401191 RAHN SUPER 100 SURFACE PLATE 216f2H2 2162013
715 BE027FEDAAGE41418FEBO4A OMECA CTHES TEMPERATUREHUMIDITY 111412012 571472013
* RECORDER :
!‘I‘est Procedure Resuits K I
‘Aest Dessription Noning} Test Reseld  Lowe Lbult Wpper Limdl  Hnfer Exp Ungert ik
LINEARITY CHECK
0° REFERENCE 0.0 6.0 -G.1 0.1 ° pass
§° 5.0 5.0 4.9 5.1 N 0.02% Pass

Fi602-021A Rev, 0.0 Foge 1 of2 Qenerated:  12/4/i2 Revision Date: 12/4/08
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- ‘E'l“cszrsal(s Tor Calibration ith Certificatell ; Z60469:73764 '
[rest Procedurs Results i
Fest Pescription Nominai  TestReslt  Lowey Limit UpperEimit  Unit ExmUncert  PasyEaif
30° 3e.0 30.1 29,9 . 301 ° 0.02° pass
60° 60.0 60.0 58.9 68,1 - G.02° Pasa
a0°® 90,0 96.0 £9.9 96,1 M 0.02° Pass
60° 60.0 60.0 59.9 0.1 ° 6.02° Pags
30° 29.9 36,1 29.9 30,1 ° 0.02° Pass
5° 5.0 5,0 4,9 5.1 ° 0.02° Pass
0° 0.0 0.0 ~0.1 0.1 ° Fass
5° 5.0 5,1 4.9 5.1 ° 0.02° Pass
30° 30.0 30.0 29.9 30.1 ° 0.02° Pass
50° 60,0 0.0 59,9 60,1 " 0.02° Pass
50° 90.0 90.9 as.9 90.1 ® 8.02° Rase
60° 60,0 60,0 59.9 60.1 ° 9.02% rass
30° 30.0 30.0 28.9 0.1 ° a.02° - Rass
5 5.0 5,1 4.9 5.1 M 0.02° Pass
o° 0.0 0.0 -1 6.2 " Pasa
BBSOLUTE #ERO BNGLE ~ ©.0 0.0 -¢,1 0.1 ’ . Pass

¥r¥¢ Bud of Repost #3144

F1602-021A Rev, 0.0 Page 2 0f 2 Generafed:  12/4/12 Revision Date: 1241/08
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Nou>Siar Calibration Certificate gﬁ!

$ 0 LUTIONGSE
Metwology Mansgemeant Services Cantiizete 8 THLOF
35200 Plymouth Rd. / Livonia, MI 48150 Certificate # 75091875301

DICKSON FH125 TEMP/IRH RECORDER

SERIAL NUMBER: 06163263 WORK ORDER: 76301
ASSET NUMBER: 250918 Y5301 4
GUST ASSET NUMBER:  MGAG0152
PROCEDURE NAME:  DIC - FH125 - MMC
PROCEDUREREV: 1.0

TESTRESULT: PASS
PERFORMED ON;  01/21H3

GALIBRATED BY:  NAHSHUN NEVILS CALDUEDATE: 012114
CUSTOMER:  MGA RESEARCH - OPERATIONS DATATYPE:  FOUND-LEFT
2830 ELUGT DR X o
TROV, Mi 48083 TEMPERATURE!  24.18°C

PRIMARY CONTACT:  DARWIN WLUDYKA HUMIDITY:  33%

This hias been and calib it wiif e NovaStar Solutions Quality System Manual and 18 trateable to the National
insfitute of Siandards and Technology {NIST) or to NIST accepled Intrinsio standards of measurement, or derivad by the ratie type of sell-cafibration
techniques. The Novadiar Solulions quality syslem Is acoredited 1SOAEG 47026:2005 and ANSIYNCSL Z640.1-1984.

‘The results repeniad herein apply only to the calibration of the itam described abave, No semmpling plan was uged for this calibratton,

The muo of the tolerance of the instmmam ar baing eaftt Ho the ef the standard (TUR) Is grealer {han 4;1 unless
specified. o are atthe ds 45% leval of confidanze ueing & K=2, Due {0 any number of faclors, the
recommended due ate on the ilem does nol imply continul {osp during the Intervat. Uinless olhanwise stated the

urili under tost meats er exceeds manufacturer specfications.
capabliily speci Tor the st used fo perform this calibration, eee the rmost recent calivration report
lion fakoratery tipon requcst).

For range and best
d by this

“This repart nigy nol he reproguced, excepl i fll, without wrilten approval fram NovaSlar Soluiions.

AS RECEWEO GONDITION:  IN TOLERANCE REMARKS:
AS RETURNED GONDITION: [N TOLERANCE
ACTION TAKEN:  FULL CALIBRATION

Standards Used

Assot# Cert Doscripfion Cal Date Due Date
1917 1917:1263430738 YAISALA MI70/HMPTE MEASUREMENT tNDICAYORIPROBE 4/25[20%2 42502013
914 te14:1262687428 FLUKE 15024 THERMOMETER READOUT 4{5f2012 Ai5/2013
7is 7151193650836 OMEBA CTHED TEMPERATUREHUMIDITY RECORDER TiM2012 BAAZ013

A Stgnature: (ae, WM\«JW Daw: 112262013

Cenerated: 1/22/2013 8:95:26 AWM Page 1of1 Revision Date: 09052011
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NowoSiar  Fevopotcutecer

O LUT IO NS ) ) [ncnastn
- Mictrology Management Services, . 35200 Ylymnouth Rd. CALIDRATION
Remit to weldross: - T.ivonia, MJ 48150 £127991
DICKSON FHi25 TEMP/RHRECORDER WORKORDER®: 75301

SERIAL NUMBER: 06163263

ASSET NUMBER: - 750918 TEST RESULY: PASS

GUST. ASSET NUM: MGAODES? .
PERFORMED ON: 412142013

PROCEDURENAME: ~ DIC - FHIZS - MMC -

" B CALDUE DATE:  4/21/2014
PROGEDUREREV: 1.0 ; DATA TYPE: FOUND-LEFT
CALIBRATED BY: NAHSHUN NEVILS . : TEMPERATURE;  24.19°C
GCUSTOMER: MOA RESEARCH - OPERATIONS HUMIDITY: 4%

2839 ELLIOT DR
TROY M 48083
PRIMARY CONTACT:  DARWIN WLUDYKA.

‘This instrument has been processed and cal thated in accordance with the NoveStar Solutions Quality System Mamun] and is fraccablo to the
Natiosal Institute of Standards and Teehnology (NYS1), or to NIST nccopted Snirinsic standerds of mensuroment, oy derived by the ratio type of
H-catibrath haig “The HovoSinr Solutions quality systemm-fs accredited e ISOARC 17023:2005 and ANSUNCSL Z540-1-1904.

"The resulés separtod hesein apply oply o e calibsation of the itemn deseribied above. Ne sampling plau was used for his caliration.

The rutio of the tolerance wF the instruinent or parameler beinp ealibreted 1o the expanded wnceriinty of the standard {TUR) is preater than 4:1
wiless otherwise specified, Expauded i pyprossed atthe 95% Jovel of using a K=2,

vl i ifications during the .

Enie to asry numbsr of factars, the recenmended dos date o the ftem does et baply

recommended interval. .
For range avd best measuremant eapabilily spocifications for the standands used to pesform this calibmtion, sos the most recen! calibration report

mmaintained by this cafibration Jaboratory {available upos request).

“This reort azy not e repraduced, except in fuH, withaut wiilion approval frot NoveStar Sofutions.

REMARKS:

[rescResults for Calfbration with Certfionted - Z58918:75301 ] i
lSlandrds Used ] . '
Assetl Coxtht erfption Cul Date Dye Dafe

1715 B5027FGDBABO41418FECO4A  OMEGA CIHSS TEMPERATURE/HUMIDITY 111442012 5/14/2013

. RECORDER .
1914 1914:1333612571 TLUKE 15024, THRRMOMETER READOUT A5012 44543013
917 1917:133586385¢ VAISALA M1 70{EMP76 MEASURTMENT AR250012 42342013
. INDICATORPROBE
Test Procedure Resulis '

Nowdnal  TestResut  Lower Dimit UpnerTImit  Unjlg Exp Bucert Pas/Fal

RE BCCURACY
13.6 4.4’ 31.6 15.6 $RH ass
39.7 40.4 36.7 40.7 $RA Paas
65.2 §6.1 63.2 §7.2 #RH Pass

TEMPERATURE ACCUBACY

F1602-021A Rev. 0.0 Poge Fof2 Generated: 1721713 Revision Date: 12/4/08
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I'I‘le TResnlis for Catibration with Certiticated : Z50918,75301 . I
I'i‘es( Procedure Results i
Tost Deseription Hominal Test Respl{  Lowewlimit OuperXLimit  Unlis Exp Uneer¢ Pass/Rail
217 21,8 19.9 235 M3 Pass

BEERE B ufRepm'( Eas ez

FI642-021A Rev. 0.0 Page2of2 Genorated: 172113 Revision Date: 12/4/08



Safety Compliance Testing for FMVSS 201Ul Page 147 of 148
“Occupant Protection In Interior Impact” C20135203 / DTNH22-11-D-00246 / G1317-001.4

" Nov2Siar Calibration Certificate g@

$ QLUVTI ONGES
Meliology Management Sarvices Gortcste # 1217.07
35200 Plymouth Rd. / Livonia, M} 48150 Certificate # Z54487;70735
DETECTO AP-20 SCALE
SERIAL NUMBER:  E10807-0187 WORKORDER: 70735
ASSET NUMBER;  Z84487
i
CUST ASSET NUMBER:  MGAQOU783 WEL
PROGEDURE NAME:  122-040 TEST RESULT: PASS
PROCEDUREREV: B PERFORMED ON:  08/10/2
CALIBRATED BY:  ALBERT GAIRNS JR. GCALDUE DATE:  09/10f13
CUSTOMER: MGA RESEARCH DATATYPE:  FOUND-LEFT
448 EXECUTIVE DRIVE 3 o
TROY, Mi 48063 TEMPERATURE: 2200°C
PRIMARY CONTACT: BOBMILLER HUMIDITY: 43%

This inslruatent has been processed and callbrated in accordanoe w.lh 1ha NovaStar Su litiohs Quiality System Mantial aid Is traceable Lo the Naffonal

lnslltuze of Slandards and Teshnology (NIST) or ta NIST or derived by the ratie type of self-calibration
The aually systentIs accredited |SO/IEC 17026: 2005 and ANSHNCEL Z640-1+1984,

“Tlie resulls reporied herein apply only to the cafibration of the llem described above. No sampling plan was uaed for this calibration.

‘The rafio of the uf (he | Lo being call fo the exp inty of the standard (TUR) is greater than 4:1 unless
therwise specified. Lol ore i § al the approxi 5% leve! of corid uslig & JC=2. Due to any number of faclors, the
secommandsd cius date on the llern doss not mply conti to ificalions durfng the fed Interval, Unlass othenwise stated the

unlt under fest meets of excesds manufacturer spao)ﬂcallon&

Fov range 2 and bes‘ capability ifications for the ts uged to perform this calibration, see fhe most recent calibration report

by this ion laboratory {avall upon requsst).

“This report may not be eprodu éed, axespt in full, without willen approval fram NevaStar Solutions,

AS RECEIVED CONDITION:  IN TOLERANCE REMARKS;  Receivad with a bad power adaptor

AS RETURNED CONDITION:  {N TOLERANCE
ACTION TAKEN:  FULL CALIDRATION

Standards Usge

GCalDate Due Bate

Asset & Cart#l Doscription

002604 002664: 1091515041 VERITEQ 5000A-RH/T RH/TEMPERATURE DATA LOGGER - 242012 211472013
1081 1081:1193650835 RICE LAKE CLASS 6 18 PC WEIGHT SET 8/212012 2013
1633 1633:1693663229 RICE LAKE CLASS 6 17 PC WEIGHT SET S04 TWITR2012

A Slghature; /, ﬂl(/;-?%l\ Date: 9/12/2012

f’»\\“\;ﬁv

Gernerated: 971202012 11:09:01 AM Page 1 of 1 Revision Date: 09/05(2011
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Sterling Scale Go,, Inc. FA10/M2-4
20860 Boening St.

Southfield, M{g 48075 ‘Test report for commercial davice Rev. Date 7628108
oy

accradited for callbration 1448.01

< s MGA R h Carti 12-8087 TempiHumidity: ok
Location of Calibratlon: 2839 Elliot Troy, Mi. 48083
Calibration Date: 7102012 Cal Duer Ju-13 Conditioh of lteni: fair
Equipment Make: ntercomp Model; SWekixe  Serfalr 26032389 Capacily: 8800k x 1l
NTEP; Class: coc#: section-22001b x b
Appited Tes{ WE | Before A Tul In-Tolera After Adfustment  Hin-Tol Unie
YIN YN
100ib 1001 1b Y 100iB ¥ 11ib LF
1000l 10001b 2ib Y 1000lb y Sk
100ib 1001 b y 1001 ¥ b RF
1000t 100016 2Ib Y 10001k v 5tb
100l 100 b y 100ib Y b LR
10001b 10001 2t y 1000ib y 5ib
100k 100ib 1b ' 100ib y Nkl RR
10001 10001k 21b y 1000k Yy Blb
shift test Flatform #1 Platform #2 Piatform #3
WA I~ Pass I~ Pass I Pass
I Fall 17 rall ™ Fall
Tosts porformud: ¢ Repeatablity ¥ Linearlly J™ Sensithity ¢ Discrimination
‘Technich Soale passed aif tests parformed
T iificate for welghts used: 50ib wis.- 1163,1168 1k wi- 10002
¥ Scale Cenified I 8cale Rejected
Steriing Scale Service Rep: DanW Date: 7110i2012 1 01
The above Item has been aalihrated using the refevant EPQ or OEM proceduves ulilizing test weights
T to ional Syst of Unlts {1}, through the Mich!; b of Agri
& i uncertainty{ kez) lovel of 95% as rej
Rosufts relate only to Hams listed.
The raportad uncortafniy Is valid oy for the envir it i which it is

Any number of factors may cause the ltem to drift out of catlbration before recomimanded interval has explred
for this reason Sterling Scaje does not warranty safibration.

This repoart shall not be reprodiicdd, exsapt in full without approvat of the faboratory

T EI J; pet HB 44 or spocifia.

4}[0,,0.
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