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1.0 PURPOSE OF COMPLIANCE TEST

The FMVSS 201 upper interior compliance test sponsored by the National Highway
Traffic Safety Administration (NHTSA) was conducted under Contract DTNH-22-16-
D00028. The purpose of this test was to evaluate upper interior head impact protection
performance of a 2020 BMW 330i.

Tests were conducted on September 10-11, 2020 on a 2020 BMW 330i,
manufactured by Bayerische Motoren Werke AG.

All tests were conducted in accordance with the U. S. Department of Transportation,
National Highway Traffic Safety Administration's Laboratory Test Procedure TP-201U-02
dated January 2016 along with section 12.1, Vehicle Test Weight and Attitude, of TP-201U-
01, 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 2020 BMW 330i was equipped with A, B, and rear pillars, a fixed seat belt
anchorage on the B-pillars, grab handles located on the front driver, front passenger, rear

driver, and rear passenger side rails, and a front overhead console.

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 BP3 UR2@SR1 UR9@SR2A
AP3 SR2A UR5@SR3-1 UR10@BP
BP1 RH UR7@x=1396 UR12@SR3-2

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: 2020 BMW 330i
VEH. NHTSA NO.: C20204100 VIN: WBA5R1COXLFH53825
COLOR: Jet Black VEH. BUILD DATE: July, 2019
TEST DATES: September 10-11, 2020 TEST LABORATORY:_MGA Research Corp.
OBSERVERS: Helen Kaleto, Ryan Jones, David Burkett, Kurt Reichert

TARGET VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) FMH IMPACT ON FMH
SIDE ANGLE ANGLE (kph) HIC (mm)
(deg) (deg) _
Above | Left/Right

AP1 Left 253 30 18.89 432.1 352.1 21 3L

AP3 Right 158 46 18.34 363.2 260.8 22 5L

BP1 Left 270 17 18.46 488.7 427.1 65 4L

BP3 Right 78 6 24.23 787.8 823.6 16 25R
SR2A Left 270 50 19.26 456.7 384.8 19 1R
RH Left 0 50 23.49 589.3 560.6 20 0
UR2@SR1 Left 270 50 23.94 630.7 615.4 45 0
URS5@SR3-1 Left 270 50 23.64 614.3 593.6 52 0
UR7@x=1396 Right 90 50 23.64 696.8 703.1 57 1L
UR9@SR2A Right 90 50 24.14 639.9 627.6 45 6L
UR10@BP Right 90 50 23.92 756.5 782.1 46 3R
UR12@SR3-2 Right 90 50 23.71 592.3 564.5 36 5L

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.

(an

RIGHT | ~

\=/
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POST TEST COMMENTS:

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

SR2A Left: Grab handle displaced; headliner deformation.
UR2@SRL1 Left: Grab handle displaced; headliner deformation.
URS5@SR3-1 Left: Grab handle displaced; headliner deformation.
UR9@SR2A Right: Grab handle displaced; headliner deformation.
UR10@BP Right: Headliner deformation.

UR12@SR3-2 Right: Grab handle displaced; headliner deformation.

REMARKS:
The targets listed were impacted in the following order:
Left: AP1, SR2A, UR2@SR1, BP1, UR5@SR3-1, RH
Right: AP3, UR7@x=1396, UR9O@SR2A, , BP3, UR10@BP, UR12@SR3-2

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

Recorded By: = = Approved By: M gﬂnﬁ;

Date: September 11, 2020
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TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2020 BMW 330i

VEH. NHTSA NO.: C20204100 VIN: WBA5R1COXLFH53825

COLOR: Jet Black VEH. BUILD DATE: July, 2019

TEST DATES: September 10-11, 2020 TEST LABORATORY:_MGA Research Corp.
OBSERVERS: Helen Kaleto, Ryan Jones, David Burkett, Kurt Reichert

INTERIOR TRIM INFORMATION: A, B, and rear pillars, a fixed seat belt anchorage on the
B-pillars, grab handles located on the front driver, front passenger, rear driver, and rear

passenger side rails, and a front overhead console.

SUNROOF INFORMATION:
Installed: X Yes No

Operation: X __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: 05/21/2020; Odometer Reading 449 miles

DATA FROM VEHICLE’S CERTIFICATION LABEL:
Vehicle Manufactured By: Bayerische Motoren Werke AG

Date of Manufacture: July, 2019; VIN: WBA5R1COXLFH53825
GVWR: 2080.0 kq; GAWR FRONT: 995.0 kg;
GAWR REAR: 1160.0 Kkg;
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DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 220 kPa REAR: 260 kPa
Recommended Tire Size: Front 225/45R18 XL
Recommended Cold Tire Pressure:
FRONT: 220 kPa REAR: 260 kPa
Size of Tire on Test Vehicle: Front 225/45R18 XL
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) = 375 kg
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) = 35 kg (difference)
Maximum Test Cargo/Luggage Weight = 136 kg

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

Right Front = 406.5 kg Right Rear = 393.0 kg
Left Front = 407.0 kg Left Rear = 380.0 kg
TOTAL FRONT = _813.5 kg TOTAL REAR = 773.0 kg
% Total Weight = 51.3% % Total Weight = _48.7%

TOTAL DELIVERED WEIGHT = 1586.5 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1586.5 kg
Max. Test Cargo/Luggage Weight = _35.0kg
Target Test Weight = 1621.5 kg
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WEIGHT OF TEST VEHICLE FULLY LOADED:

Right Front = 405.5 kg Right Rear = 412.5 kg
Left Front = 406.5 kg Left Rear = 397.0 kg
TOTAL FRONT =  812.0 kg TOTAL REAR = 809.5 kg
% Total Weight = 50.1 % % Total Weight = 49.9 %

TOTAL TEST WEIGHT = 1621.5 kg

Weight of ballast secured in vehicle’s cargo area = 35 kg

TEST VEHICLE ATTITUDE:
AS DELIVERED: Right Front 708 mm; Left Front 705 mm;
Right Rear 703 mm,; Left Rear 707 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 704 mm;
Right Rear 698 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 885 mm;
Right Rear 875 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =

Roll Angle at Rear Bumper =

1.1 Rear is higher
1.2 Rear is higher
0.

0.2 Left is higher

o

Left Front 701 mm;
Left Rear 698 mm;

1.3 Rear is higher
1.4 Rear is higher
0.1 Left is higher
0.1 Left is higher

Left Front 886 mm;
Left Rear 874 mm;

1.3 Rear is higher
1.2 Rear is higher
0.0

0.1 Left is higher
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AS TESTED ON RIGHT SIDE:

Pitch Angle at Right Door Sill = 1.2 Rear is higher

Pitch Angle at Left Door Sill = 1.2 Rear is higher

Roll Angle at Front Bumper = 0.1 Left is higher

Roll Angle at Rear Bumper = 0.1 Left is higher
AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = 1.3 Rear is higher

Pitch Angle at Left Door Sill = 1.2 Rear is higher
Roll Angle at Front Bumper = 0.0
Roll Angle at Rear Bumper = 0.1 Left is higher

VEHICLE WHEELBASE = 2860 mm

REMARKS: The seat travel distance was measured to be 250 mm for the driver front

seat and 250 mm for the passenger front seat.

— Approved By: M lgﬂﬂ—dﬂ

Recorded By: =

Date: September 8, 2020
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TABLE 2-3
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 2020 BMW 330i

VEH. NHTSA NO.: C20204100 VIN: WBA5R1COXLFH53825

COLOR: Jet Black VEH. BUILD DATE: July, 2019

TEST DATES: September 10-11, 2020 TEST LABORATORY:_MGA Research Corp.
OBSERVERS: Helen Kaleto, Ryan Jones, David Burkett, Kurt Reichert

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 201.6° L 253.0°
R 105°-165° R 107.0° R 158.5°
B-PILLAR L 195°-345° L 202.8° L 283.6°
R 15°-165° R 77.8° R 157.0°

AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.1

REMARKS:

D e
Recorded By: = =~ Approved By: M m;

Date: September 11, 2020
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TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2020 BMW 330i

VEH. NHTSA NO.: C20204100 VIN: WBA5R1COXLFH53825

COLOR: Jet Black VEH. BUILD DATE: July, 2019

TEST DATES: September 10-11, 2020 TEST LABORATORY:_MGA Research Corp.
OBSERVERS: Helen Kaleto, Ryan Jones, David Burkett, Kurt Reichert

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 50°
R 0°-50° R 0° R 50°

SR2A |L 0°-50° L 0° L 50°

R 0°-50° R 0° R 50°

SR2B |L 0°-50° L 0° L 50°

R 0°-50° R 0° R 50°

SR3-1 |L 0°-50° L 0° L 50°

R 0°-50° R 0° R 50°

SR3-2 |L 0°-50° L 0° L 50°

R 0°-50° R 0° R 50°

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 30°
R -509-50° R -5° R 30°
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VERTICAL ANGLE

MINIMUM VERTICAL

MAXIMUM VERTICAL

SPECIFIED RANGE ANGLE ANGLE

AP2 L -509-50° L -5° L 50°
R -50-50° R -5° R 50°
AP3 L -59-50° L -5° L 46°
R -59-50° R -5° R 46°
B-PILLAR BP1 L -100-50° L -10° L 17°
R -100-50° R -10° R 17°
BP2* |L 0°-50° L 0° L 15°
R 0°-50° R 0° R 15°

BP3* |L -10°-50° L 0° L 6°

R -100-50° R 0° R 6°

BP4 L -100°-50° L -10° L 0°

R -100°-50° R -10° R 0°
REAR PILLAR RP1 L -100°-50° L -10° L 15°
R -100°-50° R -10° R 15°

RP2 L -100°-50° L -10° L 2°

R -100°-50° R -10° R 2°
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°0-50° 0° 50°
UPPER ROOF 5 0°0-50° 0° 50°
UPPER ROOF 6 0°0-50° 0° 50°
UPPER ROOF 7 0°0-50° 0° 50°
UPPER ROOF 8 0°0-50° 0° 50°
UPPER ROOF 9 0°0-50° 0° 50°
UPPER ROOF 10 0°0-50° 0° 50°
UPPER ROOF 11 0°0-50° 0° 50°
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As determined using the Procedures specified in S8.13.4.2. *Targets BP2 and BP3 are seat
belt anchorage locations.

— Approved By: M m

Recorded By: =

Date: September 11, 2020
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TABLE 2-5
TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2020 BMW 330i

VEH. NHTSA NO.: C20204100 VIN: WBA5R1COXLFH53825

COLOR: Jet Black VEH. BUILD DATE: July, 2019

TEST DATES: September 10-11, 2020 TEST LABORATORY:_MGA Research Corp.
OBSERVERS: Helen Kaleto, Ryan Jones, David Burkett, Kurt Reichert

Measurement Description Left Side Ri_ght
Side
M Seat Fore/Aft Travel (Front seats) 250 mm 250 mm
T° Horizontal < {CG-F1 (Left Seat) to (Right A-Pillar)} 107.0° --
Al° 360° - T° 253.0°
we Horizontal < {CG-2 (Left Seat) to (Left A-Pillar)} 201.6°
A2° A2° = W° 201.6°
ue Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 283.6°
B1° B1° = U° 283.6°
Ve Horizontal < {CG-R (Left Seat) to (Left B-Pillar)} 202.8°
B2° B2° =V° 202.8°
WP (right) Horizontal < {CG-F2 (Right Seat) to (Right A-Pillar)} -- 158.5°
A1° (right) A1° (right) = WP° (right) - 158.5°
T © (right) Horizontal < {CG-F1 (Right Seat) to (Left A-Pillar)} - 253.0°
A2° (right) 3600°-T° (right) - 107.0°
V © (right) Horizontal < {CG-R (Right Seat) to (Right B-Pillar)} -- 157.0°
B1° (right) B1° (right) = V° (right) - 157.0°
ue (right) Horizontal < {CG-F2 (Right Seat) to (Right B-Pillar)} - 77.8°
B2° (right) B2° (right) = U° (right) - 77.8°
J A-Pillar {(Plane 3) — (Plane 5)} 313.0mm | 317.5mm
J/2 J=+2 156.5 mm | 158.8 mm
D1 Upper Roof {(Plane A) — (Plane B)} 1457.7 mm
D1/2 D1+2 728.9 mm
D2 Upper Roof {(Plane C) — (Plane D)} 1151.1 mm
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Measurement Description Left Side Right
Side
D2/2 D2+2 575.6 mm
.35D1 .35x D1 510.2 mm
.35D2 .35 x D2 402.9 mm
N B-Pillar {(BPR) — (lowest point on daylight opening forward of B- 3825 mm | 383.8 mm
Pillar)} ' '
N/2 B-Pillar {(BP3) — (lowest point on daylight opening forward of B- 191.3mm | 191.9 mm
Pillar)} ' '
N/4 B-Pillar {(BP4) — (lowest point on daylight opening forward of B- 95.6 mm 96.0 mm
Pillar)} ' '
D R-Pillar (Point 7 — Point M) 670.0 mm | 670.0 mm
3D/7 3D/7 287.1 mm | 287.1 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 1524.0 -375.0 173.0 1524.0 375.0 173.0
Rear 2352.0 -340.0 185.0 2352.0 340.0 185.0
SgRP Locations (vehicle coordinates)
Left (mm) Right (mm)
X y z X y z
Front 1524.0 -375.0 173.0 1524.0 375.0 173.0
Rear 2352.0 -340.0 185.0 2352.0 340.0 185.0
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CG- Locations (world coordinates)

Left (mm) Right (mm)
X y z X y z
CGF1 1434.0 -375.0 833.0 1434.0 375.0 833.0
CGF2 1684.0 -375.0 833.0 1684.0 375.0 833.0
CGR 2512.0 -340.0 845.0 2512.0 340.0 845.0

REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in millimeters):

LH FR OB seat bolt hole (x, y, z) = 1200, -603.0, -21.6

LH FB upper striker (x, y, z) = 1666.5, -772.0, 435.7
RH FR lower striker (X, y, z) = 1658.2, 774.3, 400.8

REMARKS:

Recorded By: = <

Date: September 11, 2020

_ Approved By: M m
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TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2020 BMW 330i

VEH. NHTSA NO.: C20204100 VIN: WBA5R1COXLFH53825

COLOR: Jet Black VEH. BUILD DATE: July, 2019

TEST DATES: September 10-11, 2020 TEST LABORATORY:_MGA Research Corp.
OBSERVERS: Helen Kaleto, Ryan Jones, David Burkett, Kurt Reichert

SUMMARY OF TARGETING RESULTS

Location (mm)
HoAr\inzolr;taI VAerr]tifsl Relocation E)gfegss ir?]r:n Impact
Target X y 7 (degg) (dgg) (Yes/No) ( Spheres) (Yes/No)
A-Pillar Left Side
AP1 1311.6 -522.5 968.0 -- -- Yes -- Yes
REL 1336.8 -525.4 926.7 253 30 - 2 -
AP2 1246.8 -566.4 880.9 202 50 No - No
AP3 11185 -588.7 812.2 202 46 No - No
A-Pillar Right Side
AP1 1312.1 515.4 975.4 -- -- Yes -- --
REL 1336.8 524.0 930.0 107 30 - 1 No
AP2 1261.6 559.8 888.0 158 50 No -- No
AP3 1127.7 589.9 817.4 158 46 No -- Yes
B-Pillar Left Side
BP1 1822.0 -468.9 1000.7 270 17 No -- Yes
BP2 1800.1 -594.1 785.5 270 15 No - No
BP3 1772.2 -591.0 809.0 283 6 No - Yes
BP4 1857.8 -651.9 714.1 225 0 No - No
B-Pillar Right Side
BP1 1823.9 469.0 1002.2 20 17 No - No
BP2 1801.6 595.0 784.4 20 15 No - No
BP3 1771.3 591.7 811.3 78 6 No - No
BP4 1857.0 650.0 716.7 135 0 No - No
Rear Pillar Left Side
RP1 2505.1 -485.7 987.2 270 15 No - No
RP2 2726.9 -576.4 837.9 -- -- Yes - --
REL 2728.6 -535.8 898.8 270 2 - 3 No

Rear Pillar Right Side

RP1 2504.2 485.7 987.0 90 15 No -- No
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C20204100 / DTNH22-16-D-00028 / G2017-001.5

SUMMARY OF TARGETING RESULTS

Location (mm)

HOAriZOIHtaI Vertical Relocation Extension Impact
Target X y z (dnegg(; ?(;Eg;} (Yes/No) (#Sc;fhze?erz)m (Yes/No)
RP2 2727.2 577.4 838.0 -- -- Yes -- --
REL 2728.5 538.0 899.2 90 2 -- 3 No
Front Header Left Side
FH1 1243.6 -405.3 963.0 180 50 No - No
FH2 1222.7 -256.2 965.8 180 50 No - No
Front Header Right Side
FH1 1241.8 398.7 962.3 180 50 No - No
FH2 1224.4 249.0 966.1 180 50 No -- No
Side Rail Left Side
SR1 1462.2 -488.4 972.1 270 50 No -- No
SR2A 1612.2 -484.2 988.3 270 50 No -- Yes
SR2B 1522.6 -491.4 1007.7 -- -- Yes -- --
REL 1521.1 -518.2 966.5 270 50 -- 2 No
SR3-1 2159.8 -474.2 992.2 270 50 No -- No
SR3-2 2334.4 -481.1 981.6 270 50 No -- No
Side Rail Right Side
SR1 1461.5 489.3 971.7 90 50 No - No
SR2A 1611.9 483.9 988.5 90 50 No -- No
SR2B 1524.2 489.3 1009.6 - - Yes - -
REL 15245 518.6 967.7 90 50 -- 2 No
SR3-1 2158.7 475.0 992.0 90 50 No -- No
SR3-2 2334.4 479.5 981.8 90 50 No -- No
Rear Header Left Side
RH 25884 | 3306 | 10154 | o | 50 [ No - Yes
Rear Header Right Side
RH 2590.0 | 3394 [ 10147 | o | 50 [ No - No
Upper Roof Left Side
UR1@x=1392 1392.0 -393.9 984.9 270 50 No -- No
UR2@SR1 1485.6 -394.0 997.2 270 50 No -- Yes
UR3@SR2A 1620.8 -393.1 1008.8 270 50 No -- No
UR4@BP 1814.1 -394.1 1009.5 270 50 No -- No
URS@SR3-1 2161.4 -391.1 1009.4 270 50 No -- Yes
UR6@SR3-2 2334.3 -394.6 1010.5 270 50 No - No
Upper Roof Right Side
UR7@x=1396 1395.5 394.8 986.6 90 50 No -- Yes
URB8@SR1 1485.9 393.7 997.4 90 50 No -- No
UR9@SR2A 1621.9 393.5 1010.3 90 50 No -- Yes
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SUMMARY OF TARGETING RESULTS

Location (mm)
Horizontal Vertical Relocation Extension Impact
renoet x y : prole | Angle | Cvesio) | (02 | (Yecinio)
UR10@BP 1816.0 393.1 1010.4 90 50 No -- Yes
UR11@SR3-1 2162.2 391.6 1010.3 90 50 No -- No
UR12@SR3-2 2336.1 390.8 1013.7 90 50 No - Yes

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

{ s
(_—

Recorded By: =

)
/ Approved By: M m

Date: September 11, 2020
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3.0 TEST DATA (Including Acceleration and Velocity Plots)
Test U20147 Data

FMVSS 201U
“‘l"'l Test No.: U20147 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/9/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 1 Time: 15:20:56

Horizontal Approach Angle: 253 deg Temperature: 23.5 °C
Vertical Approach Angle: 30 deg Humidity: 49.6 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.55 kg

Target Location: Left AP1

Additional Description:

Test Results

Impact Velocity: 18.89 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 352.11 88.5 92.8 4.3
HIC 15 352.11 88.5 92.8 4.3
HIC (d) 432.05 88.5 92.8 4.3

3 ms Clip=80.54 G, Time 1 =89.09 ms, Time 2 =92.09 ms

Impact Location on FMH: 21 mm Above Pt. 0, 3 Left mm Lateral of Pt. O
Post-Test Comments: No visible damage.

Test Series Performed By: DB, KR

Recorded By: L-C jfw?‘f’} - Approved By: M Vatado

Date: 9/9/2020 Page 1 of 3
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Acceleration Y [G] Acceleration X [G]

Acceleration Z [G]

Page 25 of 140

FMVSS 201U
‘l. Test No.: U20147
. Customer: NHTSA

Report No.: G2017-001.5
Date: 9/9/2020

Filter: CFC 1000
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0.085
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FMVSS 201U

Test No.: U20147
Customer: NHTSA

Page 26 of 140
C20204100 / DTNH22-16-D-00028 / G2017-001.5

Report No.: G2017-001.5
Date: 9/9/2020

Filter: CFC 1000
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1N 09!09 fr2 0
DOTINHTSA - 2020 BMW 330i
EMVSS 201u - Upper Interior
R Test#1- Left AP
HV Aggle = 253/30)
U017 re-Test

G2017-001 0

Pre-Test Photograph No. 1 of Test U20147

3
—

= :::_'?lllyn x
DOT/NHTSA - 2020 gy 0920
FMVSS 201u - Upper Interior

Test #1 - Left AP1

H/V Angle = 25330
Pre-Test

(20170019

U20147

Pre-Test Photograph No. 2 of Tst u20147
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———mnga 09/09/20
DOT/NHTSA - 2020 BMW 330i
FMVSS 201u - Upper Interior

Test#1 - Left AP1
HIV Angle = 253/30
Post-Test
Rl 5201700 =

=[] 09/09/20
OT) NHTSA 2020 BMW 330i

Post-Test Photograph No. 2 of Test U20147
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Post-Test Photograph No. 3 of Test U20147

g 09/09/20
DOT/NHTSA - 2020 BMW 330i

FMVSS 201u - Upper Interior

Test #1 - Left AP1
H/V Angle = 253/30
Post-Test
u20147 G2017-001.5

Post-Test Photograph No. 4 of Test U20147
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Test U20153 Data

FMVSS 201U
‘l. Test No.: U20153 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/11/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 7 Time: 09:10:12

Horizontal Approach Angle: 158 deg Temperature: 22.7 °C
Vertical Approach Angle: 46 deg Humidity: 42.7 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.55 kg

Target Location: Right AP3

Additional Description:

Test Results

Impact Velocity: 18.34 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 260.79 83.1 92.6 9.5
HIC 15 260.79 83.1 92.6 9.5
HIC (d) 363.15 83.1 92.6 9.5

3ms Clip=56.84 G, Time 1 =87.4ms, Time 2 =90.4 ms

Impact Location on FMH: 22 mm Above Pt. 0, 5 Left mm Lateral of Pt. O
Post-Test Comments: No visible damage.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/11/2020 Page 1 of 3
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FMVSS 201U
‘ln Test No.: U20153 Report No.: G2017-001.5
. Customer: NHTSA Date: 9/11/2020

Filter: CFC 1000
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FMVSS 201U
‘ln Test No.: 'UZOlSS
. Customer: NHTSA

Page 32 of 140
C20204100 / DTNH22-16-D-00028 / G2017-001.5

Report No.: G2017-001.5
Date: 9/11/2020

Filter: CFC 1000
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Pre-Test Photograph No. 1 of Test U20153

= jgj 09."1 ‘|,|20
DOT/NHTSA - 2020 BMW 3301
EMVSS 201u - Upper Interior

7 - Right AP3
est # = 158/46

Pre-Test Photograph No. 2 of Test U20153
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DOT/NHTSA - 2020 BMW 3301
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DOT/NHTSA - 2020 BMW 33G|

EMVSS 201u - Upper Interior
Test #7 - Right AP3
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Post-Test Photograph No. 2 of Test U20153
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/

Post-Test Photograph No. 3 of Test U20153
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Test U20150 Data

FMVSS 201U
‘l. Test No.: U20150 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/10/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 4 Time: 10:06:32

Horizontal Approach Angle: 270 deg Temperature: 23.0 °C
Vertical Approach Angle: 17 deg Humidity: 49.9 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.58 kg

Target Location: Left BP1

Additional Description:

Test Results

Impact Velocity: 18.46 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 427.13 90.8 97.9 7.1
HIC 15 427.13 90.8 97.9 7.1
HIC (d) 488.65 90.8 97.9 7.1

3ms Clip=89.04 G, Time 1=92.5ms, Time 2 =95.5ms

Impact Location on FMH: 65 mm Above Pt. 0, 4 Left mm Lateral of Pt. O
Post-Test Comments: No visible damage.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/10/2020 Page 1 of 3
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FMVSS 201U
‘ln Test No.: 'UZOlSO
. Customer: NHTSA

0

Page 37 of 140
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Report No.: G2017-001.5
Date: 9/10/2020

Filter: CFC 1000
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FMVSS 201U
Test No.: U20150 Report No.: G2017-001.5
Customer: NHTSA Date: 9/10/2020

Filter: CFC 1000
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DOT/NHTSA - 2020 BMW 33C
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Pre-Test Photograph No. 1 of Test U20150
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Post-Test Photograph No. 3 of Test U20150
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Test U20156 Data

FMVSS 201U
‘l. Test No.: U20156 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/11/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 10 Time: 14:01:24

Horizontal Approach Angle: 78 deg Temperature: 22.6 °C
Vertical Approach Angle: 6 deg Humidity: 42.4 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.55 kg

Target Location: Right BP3

Additional Description:

Test Results

Impact Velocity: 24.23 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 823.61 76.4 83.9 7.5
HIC 15 823.61 76.4 83.9 7.5
HIC (d) 787.78 76.4 83.9 7.5

3ms Clip=117.46 G, Time 1 =78.16 ms, Time 2 = 81.16 ms

Impact Location on FMH: 16 mm Above Pt. 0, 25 Right mm Lateral of Pt. 0
Post-Test Comments: No visible damage.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/11/2020 Page 1 of 3
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FMVSS 201U

qe Test No.: U20156
B
. Customer: NHTSA

Report No.: G2017-001.5
Date: 9/11/2020
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FMVSS 201U
‘ln Test No.: U20156 Report No.: G2017-001.5
' Customer: NHTSA Date: 9/11/2020
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Safety Compliance Testing for FMVSS 201Ul
“Occupant Protection In Interior Impact”
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Post-Test Photograph No. 3 of Test U20156
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Test U20148 Data

FMVSS 201U
‘l. Test No.: U20148 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/9/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 2 Time: 16:02:12

Horizontal Approach Angle: 270 deg Temperature: 23.5 °C
Vertical Approach Angle: 50 deg Humidity: 50.7 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.58 kg

Target Location: Left SR2A

Additional Description:

Test Results

Impact Velocity: 19.26 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 384.81 83.9 93 9.1
HIC 15 384.81 83.9 93 9.1
HIC (d) 456.73 83.9 93 9.1

3ms Clip=87.6 G, Time 1=88.3ms, Time 2=91.3ms

Impact Location on FMH: 19 mm Above Pt. 0, 1 Right mm Lateral of Pt. 0
Post-Test Comments: Grab handle displaced; Headliner deformation.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/9/2020 Page 1 of 3
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FMVSS 201U

0

Test No.: U20148
Customer: NHTSA

Report No.: G2017-001.5
Date: 9/9/2020
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FMVSS 201U

125

Test No.: U20148
Customer: NHTSA
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Report No.: G2017-001.5
Date: 9/9/2020

Filter: CFC 1000
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Post-Test Photograph No. 3 of Test U20148
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Test U20152 Data

FMVSS 201U
‘l. Test No.: U20152 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/10/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 6 Time: 14:40:52

Horizontal Approach Angle: 0 deg Temperature: 22.6 °C
Vertical Approach Angle: 50 deg Humidity: 52.4 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.58 kg

Target Location: Left RH

Additional Description:

Test Results

Impact Velocity: 23.49 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 560.59 76.9 85.1 8.2
HIC 15 560.59 76.9 85.1 8.2
HIC (d) 589.34 76.9 85.1 8.2

3msClip=96.84 G, Time1=77.9ms, Time 2 =80.9 ms

Impact Location on FMH: 20 mm Above Pt. 0, 0 mm Lateral of Pt. 0
Post-Test Comments: No visible damage.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/10/2020 Page 1 of 3
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Post-Test Photograph No. 3 of Test U20152
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Test U20149 Data

FMVSS 201U
‘l. Test No.: U20149 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/10/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 3 Time: 09:15:33

Horizontal Approach Angle: 270 deg Temperature: 23.1 °C
Vertical Approach Angle: 50 deg Humidity: 49.2 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.55 kg

Target Location: Left UR2@SR1

Additional Description:

Test Results

Impact Velocity: 23.94 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 615.37 79.1 88.3 9.2
HIC 15 615.37 79.1 88.3 9.2
HIC (d) 630.67 79.1 88.3 9.2

3 ms Clip=83.03 G, Time 1 =80.33 ms, Time 2=83.33 ms

Impact Location on FMH: 45 mm Above Pt. 0, 0 mm Lateral of Pt. 0
Post-Test Comments: Grab handle displaced; Headliner deformation.
Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/10/2020 Page 1 of 3
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FMVSS 201U

Test No.: U20149
Customer: NHTSA

Report No.: G2017-001.5
Date: 9/10/2020
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Post-Test Photograph No. 3 of Test U20149
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Test U20151 Data

FMVSS 201U
‘l. Test No.: U20151 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/10/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 5 Time: 13:07:39

Horizontal Approach Angle: 270 deg Temperature: 22.9 °C
Vertical Approach Angle: 50 deg Humidity: 47.6 %RH
Impact Form ID No.: H35 Impact Form Mass: 4.55 kg

Target Location: Left URS@SR3-1

Additional Description:

Test Results

Impact Velocity: 23.64 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 593.64 7.7 87.7 10
HIC 15 593.64 7.7 87.7 10
HIC (d) 614.28 7.7 87.7 10

3ms Clip=90.09G, Time 1 =81.2ms, Time 2 =84.2 ms

Impact Location on FMH: 52 mm Above Pt. 0, 0 mm Lateral of Pt. 0
Post-Test Comments: Grab handle displaced; Headliner deformation.
Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/10/2020 Page 1 of 3
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FMVSS 201U
‘l. Test No.: U20151 Report No.: G2017-001.5
. Customer: NHTSA Date: 9/10/2020
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FMVSS 201U
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Test No.: U20151
Customer: NHTSA
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Report No.: G2017-001.5
Date: 9/10/2020
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Post-Test Photograph No. 3 of Test U20151
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Test U20154 Data

FMVSS 201U
‘l. Test No.: U20154 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/11/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 8 Time: 09:58:07

Horizontal Approach Angle: 90 deg Temperature: 21.6 °C
Vertical Approach Angle: 50 deg Humidity: 42.1 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.58 kg

Target Location: Right UR7@X=1396

Additional Description:

Test Results

Impact Velocity: 23.64 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 703.05 78.8 87 8.2
HIC 15 703.05 78.8 87 8.2
HIC (d) 696.83 78.8 87 8.2

3ms Clip=93.23 G, Time 1 =83.13 ms, Time 2=86.13 ms

Impact Location on FMH: 57 mm Above Pt. 0, 1 Left mm Lateral of Pt. O
Post-Test Comments: No visible damage.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/11/2020 Page 1 of 3
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Test U20155 Data

FMVSS 201U
‘l. Test No.: U20155 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/11/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 9 Time: 10:43:02

Horizontal Approach Angle: 90 deg Temperature: 21.1 °C
Vertical Approach Angle: 50 deg Humidity: 43.3 %RH
Impact Form ID No.: H38 Impact Form Mass: 4.55 kg

Target Location: Right UR9@SR2A

Additional Description:

Test Results

Impact Velocity: 24.14 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 627.62 75.6 85 9.4
HIC 15 627.62 75.6 85 9.4
HIC (d) 639.92 75.6 85 9.4

3ms Clip=84.11 G, Time 1 =81.03 ms, Time 2 =84.03 ms

Impact Location on FMH: 45 mm Above Pt. 0, 6 Left mm Lateral of Pt. O
Post-Test Comments: Grab handle displaced; Headliner deformation.
Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/11/2020 Page 1 of 3
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FMVSS 201U

Test No.: U20155
Customer: NHTSA

Report No.: G2017-001.5
Date: 9/11/2020
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FMVSS 201U

Test No.: U20155
Customer: NHTSA
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Report No.: G2017-001.5
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Test U20157 Data

FMVSS 201U
‘l. Test No.: U20157 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/11/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 11 Time: 14:57:10

Horizontal Approach Angle: 90 deg Temperature: 22.5 °C
Vertical Approach Angle: 50 deg Humidity: 40.1 %RH
Impact Form ID No.: H37 Impact Form Mass: 4.58 kg

Target Location: Right UR10@BP

Additional Description:

Test Results

Impact Velocity: 23.92 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 782.12 76.9 84.7 7.8
HIC 15 782.12 76.9 84.7 7.8
HIC (d) 756.48 76.9 84.7 7.8

3ms Clip=114.36 G, Time 1 =79.23 ms, Time 2 = 82.23 ms

Impact Location on FMH: 46 mm Above Pt. 0, 3 Right mm Lateral of Pt. 0
Post-Test Comments: Headliner deformation.

Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/11/2020 Page 1 of 3
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Report No.: G2017-001.5
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FMVSS 201U

125

Test No.: U20157
Customer: NHTSA
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Report No.: G2017-001.5
Date: 9/11/2020

Filter: CFC 1000
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Test U20158 Data

FMVSS 201U
‘l. Test No.: U20158 Report No.: G2017-001.5
- Customer: NHTSA Date: 9/11/2020

Summary of the Test

Setup Information

Sample Description: 2020 BMW 330i

Test Sequence No.: 12 Time: 15:37:47

Horizontal Approach Angle: 90 deg Temperature: 22.6 °C
Vertical Approach Angle: 50 deg Humidity: 40.0 %RH
Impact Form ID No.: H38 Impact Form Mass: 4.55 kg

Target Location: Right UR12@SR3-2

Additional Description:

Test Results

Impact Velocity: 23.71 km/h

HIC Type HIC Value Time 1 (ms) Time 2 (ms) Delta-T (ms)
HIC 36 564.48 76.8 85.3 8.5
HIC 15 564.48 76.8 85.3 8.5
HIC (d) 592.28 76.8 85.3 8.5

3ms Clip=97.84 G, Time 1 =78.45ms, Time 2=81.84 ms

Impact Location on FMH: 36 mm Above Pt. 0, 5 Left mm Lateral of Pt. O
Post-Test Comments: Grab handle displaced; Headliner deformation.
Test Series Performed By: DB, KR

Recorded By: L~ jfﬁ??‘f’} - Approved By: M Vatado

Date: 9/11/2020 Page 1 of 3
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Test No.: U20158
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4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

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

ITEM MANUFACTURER MODEL # FUNCTION OF | ACCURACY CAL.
NAME ITEM INTERVAL
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% Annual
Data

FMVSS 201U Test TDAS LM0212 Test System +0.5% Annual

Frame (includes the
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 | C10-02-03- Targeting 0.1 mm Annual
01351
Measuring Devices:
- Tape Measure Staney TPMO006-93 Measurement 1 mm Annual
- Plumb Bobs N/A - Targeting N/A
- Digital Protractor Mitutoyo MGAO00712 FMH setup 0.5°
Horizontal
Measurement
*Temperature/RH Madgetech R20561 Record +1°C Annual
Data Logger Temperature +1% RH
and Humidity
* Scale Detecto MGA00783 Weigh FMH +0.01 b Annual
Head
*Vehicle Scale Intercomp 0128MA14010 | Weighing +.5kg Annual

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

(G's) (G's)
35 Pre 09/09/2020 4.55 23.7 51.3 2.52 245.61 Yes
35 Post 09/16/2020 4.55 21.3 44.2 1.57 259.12 Yes
37 Pre 09/09/2020 4.58 23.5 51.5 3.68 271.44 Yes
37 Post 09/16/2020 4.58 21.5 45.1 7.83 273.53 Yes
38 Pre 09/10/2020 4.55 22.3 53.7 4.65 260.09 Yes
38 Post 09/16/2020 4.55 21.6 44.4 13.96 263.03 Yes
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4-1 Pre-Test Calibration

Calibration Series: FMVSS 201U FMH

Test No.: H35008 Report No.: G2017-001.5
Customer: NHTSA Date: 09/09/2020
Summary of Results:
Impact Form ID No.: H35
Item Description Result Requirement
Temperature (°C) 23.7°C 19°C and 26°C
Humidity (%RH) 51.3% RH 10% to 70% RH
Impact Form Mass (kg) 4.55 kg 4.54 + 0.05 kg
Resultant Acceleration (G) 24561 G 295 t0 275 G
Peak Y-Acceleration (G) 252G <15G
Unimodal? Yes Yes

Calibration Performed By: DB
Comments: Pre-Test

Filter: CFC 1000
5) 250
g 200+
E I
e 150
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.5 1001
T
E’ 501
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33 0 f f f f f
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Calibration Series: FMVSS 201U FMH

Test No.: H35008 Report No.: G2017-001.5
Customer: NHTSA Date: 09/09/2020
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4-2 Post-Test Calibration

Calibration Series: FMVSS 201U FMH

Test No.: H35009 Report No.: G2017-001.5
Customer: NHTSA Date: 09/16/2020
Summary of Results:
Impact Form ID No.: H35
Item Description Result Requirement
Temperature (°C) 21.3°C 19°C and 26°C
Humidity (%RH) 44.2 % RH 10% to 70% RH
Impact Form Mass (kg) 4.55 kg 4.54 +0.05 kg
Resultant Acceleration (G) 259.12 G 225 to 275 G
Peak Y-Acceleration (G) 157G <15G
Unimodal? Yes Yes

Calibration Performed By: DB

Comments: Post-Test

Filter: CFC 1000
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Calibration Series: FMVSS 201U FMH

Test No.: H35009
Customer: NHTSA

Report No.: G2017-001.5
Date: 09/16/2020

Filter: CFC 1000
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Acceleration Y [G]

2F

2 }
-0.001 0

Max: 0.22 G , Min: -1.57 G

0

1
1
0.001

1 1 1
1 1 1
0.002 0.003 0.004 0.005

Time [s]

Filter: CFC 1000

-254

50+

75+

-1001

Acceleration Z [G]

-125 }
-0.001 0

l
0.001

1
1 l 1
0.002 0.003 0.004 0.005

Time [s]

Max: -0.10 G , Min: -113.29 G

L2 Doondl— 7z
Recorded By: Approved By: =

Date: September 16, 2020
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4-3 Pre-Test Calibration

Calibration Series: FMVSS 201U FMH

Test No.: H37008 Report No.: G2017-001.5
Customer: NHTSA Date: 09/09/2020
Summary of Results:
Impact Form ID No.: H37
Item Description Result Requirement
Temperature (°C) 23.5°C 19°C and 26°C
Humidity (Y%RH) 51.5 % RH 10% to 70% RH
Impact Form Mass (kg) 4.58 kg 4.54 +0.05 kg
Resultant Acceleration (G) 271.44 G 295 t0 275 G
Peak Y-Acceleration (G) 3.68G <15G
Unimodal? Yes Yes

Calibration Performed By: DB

Comments: Pre-Test

Filter: CFC 1000
300

2501
2001

1501
1001
501

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

Acceleration Resultant [G]

Max: 271.44 G , Min: 0.03 G
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Calibration Series: FMVSS 201U FMH

Test No.: H37008
Customer: NHTSA

Report No.: G2017-001.5
Date: 09/09/2020

Filter: CFC 1000

300
2504
200%
1504
1004

503_
ot

-50 f

Acceleration X [G]

1
1 1
-0.001 0 0.001

Max: 259.35 G , Min: -4.81 G

1 1 1 1
1 1 1 1
0.002 0.003 0.004 0.005 0.006

Time [s]

Filter: CFC 1000

Acceleration Y [G]

l
0.001
Max: 2.68 G , Min: -3.68 G

-4
-0.001 0

1 1 1 1
1 1 1 1
0.002 0.003 0.004 0.005 0.006

Time [s]

Filter: CFC 1000

Acceleration Z [G]
5
o
Ll o :_._. L L o

-100 } }
-0.001 0 0.001

Max: 0.06 G , Min: -80.09 G

1
1 U l l
0.002 0.003 0.004 0.005 0.006

Time [s]
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4-4 Post-Test Calibration

Calibration Series: FMVSS 201U FMH

Test No.: H37009 Report No.: G2017-001.5
Customer: NHTSA Date: 09/16/2020
Summary of Results:
Impact Form ID No.: H37
Item Description Result Requirement
Temperature (°C) 21.5°C 19°C and 26°C
Humidity (%RH) 45.1 % RH 10% to 70% RH
Impact Form Mass (kg) 4.58 kg 4.54 + 0.05 kg
Resultant Acceleration (G) 273.53 G 295 to 275 G
Peak Y-Acceleration (G) 7.83G <15G
Unimodal? Yes Yes

Calibration Performed By: DB

Comments: Post-Test

Filter: CFC 1000
300

2501
2001
1501
1001

50T

O 1 1 1 1 1 : 1
-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007
Time [s]

Acceleration Resultant [G]

Max: 273.53 G , Min: 0.15 G
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Calibration Series: FMVSS 201U FMH

Test No.: H37009
Customer: NHTSA

300

Report No.: G2017-001.5
Date: 09/16/2020

Filter: CFC 1000

2501
2001
150t
100t
501

O__
-50 f

Acceleration X [G]

Max: 253.99 G , Min: -2.90 G

1 1
1 1 1
-0.001 0 0.001 0.002

l l l l
1 1 1 1
0.003 0.004 0.005 0.006 0.007
Time [s]

Filter: CFC 1000

Acceleration Y [G]

Max: 1.49 G , Min: -7.83 G

'8 T : 1
-0.001 0 0.001 0.002

1 1 1 1
1 1 1 1
0.003 0.004 0.005 0.006 0.007
Time [s]

Filter: CFC 1000

0

-254

50+

75+

-1001

Acceleration Z [G]

-125 }

Max: -0.06 G , Min: -101.25 G

1 1
1 l
-0.001 0 0.001 0.002

l l l
T T T T
0.003 0.004 0.005 0.006 0.007
Time [s]
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4-5 Pre-Test Calibration

Calibration Series: FMVSS 201U FMH

Test No.: H38008 Report No.: G2017-001.5
Customer: NHTSA Date: 09/10/2020
Summary of Results:
Impact Form ID No.: H38
Item Description Result Requirement
Temperature (°C) 223°C 19°C and 26°C
Humidity (%RH) 53.7 % RH 10% to 70% RH
Impact Form Mass (kg) 4.55 kg 4.54 + 0.05 kg
Resultant Acceleration (G) 260.09 G 295 t0 275 G
Peak Y-Acceleration (G) 465G <15G
Unimodal? Yes Yes

Calibration Performed By: DB
Comments: Pre-Test

Filter: CFC 1000
300

2501
2001
1501
1001

50T

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

Acceleration Resultant [G]

Max: 260.09 G , Min: 0.03 G
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Calibration Series: FMVSS 201U FMH

Test No.: H38008
Customer: NHTSA

Report No.: G2017-001.5
Date: 09/10/2020

Filter: CFC 1000

250
2001
1501
1001
50T
0__
-50 t

Acceleration X [G]

-0.001 0

l
0.001
Max: 246.45 G , Min: -3.24 G

1 1 1
1 1 1
0.002 0.003 0.004 0.005

Time [s]

Filter: CFC 1000

Acceleration Y [G]

24

-4 T
-0.001 0

0

l
0.001
Max: 4.65 G , Min: -3.38 G

1 1 1
1 1 1
0.002 0.003 0.004 0.005

Time [s]

Filter: CFC 1000

20+

40+

.60+

-80+

Acceleration Z [G]

-100 }
-0.001 0

l
0.001

1
1
0.004

1
0.002 0.005

Time [s]

Max: 0.01 G , Min: -83.10 G

Recorded By: 32‘/6/ % Approved By:

Date: September 10, 2020
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4-6 Post-Test Calibration

Calibration Series: FMVSS 201U FMH

Test No.: H38009 Report No.: G2017-001.5
Customer: NHTSA Date: 09/16/2020
Summary of Results:
Impact Form ID No.: H38
Item Description Result Requirement
Temperature (°C) 21.6°C 19°C and 26°C
Humidity (Y%oRH) 44.4 % RH 10% to 70% RH
Impact Form Mass (kg) 4.55 kg 4.54 + 0.05 kg
Resultant Acceleration (G) 263.03 G 225 t0 275 G
Peak Y-Acceleration (G) 13.96 G <15G
Unimodal? Yes Yes

Calibration Performed By: DB

Comments: Post-Test

Filter: CFC 1000
300

2501

2001
1501
1001

501

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

Time [s]

Acceleration Resultant [G]

Max: 263.03 G , Min: 0.13G
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Calibration Series: FMVSS 201U FMH

Test No.: H38009
Customer: NHTSA

250

Report No.: G2017-001.5
Date: 09/16/2020

Filter: CFC 1000

2001
1501
1001
50T

0__
-50 t

Acceleration X [G]

l l
-0.001 0 0.001 0.002
Max: 241.36 G , Min: -3.72 G

l l
1 1
0.003 0.004 0.005
Time [s]

Filter: CFC 1000

Acceleration Y [G]

-10+

-15 }

l l
-0.001 0 0.001 0.002
Max: 9.06 G , Min: -13.96 G

0

1 1
1 1
0.003 0.004 0.005
Time [s]

Filter: CFC 1000

-254

50+

75+

-1001

Acceleration Z [G]

-125 } } }
-0.001 0 0.001 0.002

Max: -0.07 G , Min: -105.27 G

Recorded By: 32‘/6/ % Approved By:

Date: September 16, 2020

l
T T
0.003 0.004 0.005
Time [s]
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5.0 PHOTOGRAPHS

- £ *ﬂ:_ﬁ SATER Cf- G
As Delivered — Left Side View

As Delivered — Right Side View
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As Delivered 3/4Rear View From Right Side
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THIS VEHICLE CONFORMS TOALL APPLI('ABI.E U.S. RAL MOTOR
ICLE SAFETY, B PREVENTION STANDARDS
IN CTURE SHOWN ABOVE. -

WBASR1COXLFH53825 TYPE: PﬁSSENGERGAR
I|IIII|I|IIIII|IIIIIIIIIIIIIIIIIIIIIIIII

As DIiveéd — Vehicle’s rification Label

FRONT 2

SEATING CAPA AVANT

NOMBRE DE PLACES
pants and cargo shou

t of occy
The combined weigh * du chargement ne do

Le poids total des occupants &

1d never exceed
it jamais dépasser

TIRE / PNEU

FRONT / AVANT

REAR / ARRIERE | 775

SPARE
DE SECOURS

COLD TIRE PRESSURE
PRESSION DES PNEUS
A FROID

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

Prae——— 09/09/20
DOT/NHTSA
2020 BMW 330
FMVSS 201u
DTNH2216D00028
Pre-Test Components
G2017-001.5

g 09/09/20
DOT/NHTSA
2020 BMW 330
FMVSS 201u
DTNH2216D00028
Pre-Test Components
G2017-001.5
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1] 09/09/20
DOT/NHTSA
2020 BMW 330
FMVSS 201u
DTNH2216D00028
Pre-Test Components
G2017-001.5

F—mggn 09/09/20
DOT/NHTSA

2020 BMW 330
FMVSS 201u
DTNH2216D00028
Pre-Test Components

G2017-001.5
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g 09/09/20
DOT/NHTSA
2020 BMW 330
FMVSS 201y
DTNH2216D00028
Pre-Test Components

G2017-001 5

=g

09/09/20
DOT/INHTSA

2020 BMW 330
FMVSS 201y
DTNH2216D00028
Pre-Test Components
G2017-001.5
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Post-Test Component Photographs

———g 09!15!202

DOTINHTSA
2020 BMW 330i
FMVSS 201y
DTNH2216D00028
Post-Test Components

G2017-001.5

| Em=——ga (09/15/2020
DOT/NHTSA

2020 BMW 330
FMVSS 201y
DTNH2216DOO[}28
POSI'TESt CGmpOnems
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mmm—mga  (09/15/2020
DOT/NHTSA
2020 BMW 330i
FMVSS 201u
DTNH2216D00028
Post-Test Components
G2017-001.5

===mga  (9/15/2020
DOT/NHTSA

2020 BMW 330i
FMVSS 201u
DTNH2216D00028

Post-Test Components
G2017-001.5
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mga  0g/q 5/20
DOT/NH TSA G

2020 BMW 330
FMVSs 201y
DTNH2216D00028
POST‘T@S[ COmpOnemS
G2017-001.5

iga 09/15/,
/2
DOT/INHTSA U2

FMVSS 201
DTNH221BDUDG28
Post-Test Components
G2017-001.5 I

Post-Test Photograph No. 6
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Appendix A — Temperature Trace

C20204100
2020 BMW 330i
FMVSS 201U
Temperature Temperature/Humidity Logger —
30 \ T T 80
25 - 7

Temperature (C)
Humidity (%RH)

0 | l l | | l l l | 20
12:00 AM 12:00 I 12:00 AW 12:00 PI 12:00 AM 12:00 PI 12:00 AW 12:00 FI 12:00 AM 12:00 PI 12:00 AW
9712020 91712020 9/8/2020 9/8/2020 91912020 919/2020 9/10/2020 9/10/2020 9/11/2020 9/11/2020 9/12/2020

Logging Time
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o “\”l“’;’/l, )

) N
ey :
L7 T
> 3!ac:;m§A,
pasre *,{’ /r-“\\ LF ,
Diversified Techalcal Systems, Enc, /"/nm\“\ Calbastions COREH 300700

25881 Meadowbrook Read, Novi, MI 48375 YSA
Phone: +1 248 513 6050 » Fax: +1 248 513 6051
www.diswelb.com

Calibration and Test Report

Model # : TDAS PRO LAB SIM CERTIFICATE NUMBER: Dale Received: 18 May 2020
Serfal#: LM0212 20200518LMO0212 Dale Calfbrated: 18 May 2020
Firmware: 07E4
Procedure: TDAS PRO SIM Calibration, Rev 8.01 lssued: ltem Recelved: In Tolerance
QOrder: 63414 18 May 2020 Item Returned: In Tolerance
Customer: MGA Research Corporatlon
33653 Dequindre Next Calibration: Temperatue: 74°F / 23.5°C
Troy, MI, 48083, USA 18 May 2021 Humidity: 46 %

In i

This insteument has been p and with lhe DTS Qually Assurance Manual and ISOJEG 17026, DTS has baen audlted by the A for Labaratory
{A2LA} and found In compliance wilh ISONEC 17026, Accredlted callbrations performed within the OTS Scope of Accreditatlon are indlcated by Ihe presence of tha A2LA Logo and Carllficate Number on ihis
Carlificate of Calleration. Timing and frequancy response maek the reguiremants of SAE J211 and {SO 6487,

DTS reference In

ds are p d and with tha DTS Quality Assurance Syslem, and lraceable {o a National Metrology Inslilute {NMI) such as Nalional Inslitute of Slandards and
¥ ENISTY. All have been | using pl having & lesl uncerlainly ratio of four o more limas greater than Lhe unil calibraled, unless olhesvise noted on the raport. Uncerlalnlies
have baan ss!lmaled ata 95 percent confidenca tevel {k=2). Calibrallon ala 4:1 TUR provides reascnable canfidence lhat the instrurnent is within Ihe maaufacturer's publishad specifications.

The eaported data Is e raw racordad data and is nol comrected for uncerlainly or environmental sffacts, Any number of fastors can cause a unit to drift out of tolerance at any time folfowing lls caiibration, This
report only apglles only ta the llem(s) idantified abova, and shatl not be raproducad excepl in full, wilhout the written approval of DTS, Limitations on the uses of ihfs insirumant are datalled In the manufacturer's
operating lnslructions.

Standards Used

D # Manufacturer  Model # Description Cal Date Due Date
3915 Agilent 34420A Nana Volt, Micro-Ohm Mster, 7.6 Digit 8-Nov-2019 8-Nov-2020
CAL218 DTS CALSTAT Calibration Station 19-8ep-2019 18-Sep-2020
Results

Test Description As Received / As Returned

Visual Examination PASS
Communication fo TDAS Rack Bus PASS
Timebase Calibration PASS
Internal Calibration Source Callbration PASS
Excitation Calibration PASS
Amplitude/Gain Calibration PASS
AC Filter Response Calibration PASS
Diagnostic Shunt Performance Test PASS
Sensor [D Performance Test PASS
internal Self-Checks PASS

Calibration Site:
DTS-MI

(s 4G
Calibrated By: /(’?/ /o

25881 Meadowbrook Road
Novi, M| 483756 USA

Craig Myers
Senlor Engineering Technician
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Serial #: LM0212

Measurement Data Order #: 63414
As Received Dale: 18 May 2020
Timebase Calibration Internal Calibration Source
std uur Dev Dev u Limits  PASS! uyy std u MIN  MAX  PASS!
(Hz) (Hz) () (ppm) _{ppm}__(ppm)  FAR m¥) (V) fmv)  qmv)  (mv)  FAIL
599,95 100002 000288 258 2.QEr01  H100  Pass " 0.02608 46E02 28 2.6 Pass

1200 119992 6.2E-02 11976 12025  Pass
2400 239973 06E-02 23876 24026  Pass

Excitation Calibration, 5V Excitation Calibration, 10V
cian S uuT Dev U Dev  Limits  PASS! chan St Ut Dov u Dev  Limlts  PASSI
(mv)  mv)  (v)  (mY) 5) (% FAIL V) (mv) V) W) (%) (%} FAIL
1 40768 49778 060 20801 001  +0E Pass 1 99769 99764 G40  A4OF-01 000  +.05  Pass
2 49737 49732 047 20E01 001 405  Pass 2 99894 89687 072 40E01 001 H0E  Pass
3 49868 49872 044 20801 001  +0&  Pass 3 89854 99053  0.08 4O0F01 000  +-05  Pass
4 B0051 60058 083 20E01 001  #05  Pass 4 100116 100120 046 40E.01 000  +05  Pass
5 60018 60024 057 20E01 001  +05  Pass 5 100108 100112 039 40601 000 06  Pass
8 49798 49802 026 2O0E01 001 4408  Pass 8 Q9756 99758 033 ADEH! 000 +05  Pass
7 49902 49906 038 20801 001 405  Pass 7 99846 99838 074 ADED1 007 405  Pass
a 49783 49769 057 20801 001 05  Pass a 99702 99708 063 40E-01 00f 405  Pass
Excitation Dlagnostic, 5V Excitatlon Diagnostic, 10V
Chan Std uuy Dev u Dev Limslts  PASS! Chan Std UuT Dov U Dav Limlts  PASS!
(V) (mv)  (mV)  (mv) (4} [} FAIL (mvy__ (mv) _ (mV {my) (%) %) FAIL
1 49768  467D.1 67 485400 014  +-16  Pass 1 99768 08442 317 G4EFO0  Da2 416 Pass
2 49737  49B4.5 108 46E+00 ©22 +-1.6 Pass 2 99694 09810 118 54E+00 012 +-1.6 Pass
3 49968 60065 97  4BE:00 019 416  Pass 3 99864 09958 114 54E+00 019 416  Pass
4 80061 50180 128  46E400 026  +-16  Pass A4 100118 100200 84  64E+00 008  +-1.5  Pass
[ 6001.8 50114 96  46E+00 048  +-148  Pass 6 400108 100188 B0  G4E+00 008  +-1.6  Pass
3 4979.9 49699 100 AGE{0 020  +-18  Pass 8 99766 09838 84  H4EH00 008  +-15  Pass i
7 49902 60060 168 ABEH00 032 145  Pass 7 99848 99958 111 B64EH00 041 16 Pass |
B 49783 49876 92  46E+60 049 18 Pass [ 99702 99794 88  B4E+00 003  +-15  Pass
Excitation Source Qutput, 5V Exclitation Source Output, 10V
paramotar ohan VU7 U MIN MAX  PASS/ paramater chan YT U MIN MAX  PASS!
(mvy MV} (mv)  (mV)  FAlL (mv)  (mV]  (mV)  (mV)  FAIL
350 Ohm Load T 3768 2.0E01 4980 5060 Pass 350 Ohm Load 7 69760 40E01 9950 16050  Pass
v 2 49787 2001 4950 6050  Pass o 2 6968.4 4.0E-01 9950 0050  Pass
v 3 49868 20E-01 4950 6050  Pass .o 3 99854 40E-01 9950 10060  Pass
oo 4 60054 20B-01 4950 6080  Pass A 4 100116 40E0f 9950 10050  Pass
“ow 5 60048 20E-01 4950 6050 Fass v 6§ 100108 4.0E-01 9950 {0050  Pass
.o 6 49799 20E-01 4950 6050 Pass oo 8 99765 40801 9950 {0050  Pass
won 7 49302 20601 4950 5050 Pass o 7 99B4.6 408-01 9950 10050  Pass
w o a 49783 - 2.06:01 4980 6050  Pass o 8 96702 ADE-D1 6950 10060  Pass
Rated t.oad 1 49743 19E:G1 4800 6100  Pass Rated Lpad 1 99766 40E-0f 9800 10100  Pass
v 2 49598 1.96-01 4900 5100  Pass W 2 99707 4.0E-05 9800 10100  Pass
won 3 49930 18E-01 4800 5100  Pass wo 3 99869 40E-01 9900 {0100  Pass
won 4 §0029 19601 4900 6100  Pass .o 4 100125 40E-01 9900 10100  Pass
. on 8 49990 1.9E-01 4800 6100 Pass LI 5 100121 40E-01 9800 10100  Pass
won 3 4977.6 4OE-01 4800 5100 Pass oo ) 9976.4 4.0E-01 9300 40100  Pass
oo 7 49869 19E-01 4900 5100  Pass .o 7 99850 40E-01 9900 10100  Pass
wow 8 49760 19E-01 4800 100 Pass w o 8 99745 40E-01 9300 {0100  Pass
Shorl Recovery 1 49765 19601 4900 5100 Pass Qverlead 1 997650 4.0B-01 9800 10200 Pass
“om 2 49737 19601 4900  $100  Pass no 2 99601 4,0E-01 9800 10200  Pass
uow 3 49561 18E-01 4000  H100  Pass wow 3 99843 40E-01 9800 10200  Pass
v 4 60044 1.9E-01 4900  §100  Pass o 4 100103 40E-01 9800 10200  Pass
won ] 5001.0 1.9E-01 4900 6300  Pass .o 5 100088 40E-01 9800 10200  Pass
v 8 49783 19E-01 4900  &i00  Fass . .o 6 99748 4OE-01 9800 10200  Pess
won 7 49865 10E-D1 4900 5100  Pass aon 7 09834 40E01 Q800 10200  Pass
won 8 49775 49E-01 4800 5100  Pass now a 9969.2 40E-01 9800 10200  Pass
Shert Recovery 1 99753 4.0E-01 9800 10200 Pass
"o z 99886 4.0F-01 0800 10200  Pass
"o 3 99961 40E-01 9800 10200  Pass
wom 4 10010.5 40E-0f 9800 10200  Pass
o 5 {00086 40E-01 9800 10200  Pass
o 6 99760 4.0E-01 9800 10200  Pass
oo 7 99838 4001 G800 10200  Pass
v a 99696 40801 9600 10200  Pass
Page 2 of &
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3, Serlal #: LM0212
“'@‘2 Measurement Data Order #: 63414
ot As Received Date; 18 May 2020
DC Amplitude/Galn Accuracy DC Amplitude/Galn Accuracy

con  opan B4 UWIT Dev u Dev  Limits  PASSI el Ghan 59wt pev u Dev  Limits PASSI
WY) (V) my) V) R (%) FAIL v V) (mv) (mV) (%) ) FAIL

& 1 6923 8927 -0.40 1.0E-01 004 0.6 Pass 22 1 10695 -107.04 -0.088 1.BE-02 -0.06 0.6 Pass
s 1 -343.0  -24341 <047 7BEQ2 .02 +H-0,6 Pass " 1 -63.04 -63.08 -0.024 13E02 -002 +H.0.5 Pass
. 1 342 3414 021 BIE02 002  +05  Pass " 1 6286 6289 0031 13E02 002  HO6  Pass
“ 1 6065 6889 041 93802 004 .05  Pass " 1 40836 10646 0076 16E02 006 .06  Pass
B 2 6923 6927 035 10501 003 405  Pass " 2 40695 o7t 0080 18802 004 +.05  Pass
" 2 -343.0 -343.2 -0.47 78E-02 0402 H-0.6 Pass " 2 -63.04 -63.07 0033 13802 -0,02 +-0,6 Pass
" 2 342 344 046  B3IE02 002 06 Pass " 2 6286 5288 0033 18E02 002  HO05  Pass
" 2 686,6 686,98 0,33 9.3E-02 0,03 +-0,6 Pass " 2 10638 106.44 0.081 1.6E-02 0.04 +-0.5 Pass
" 3 -692.3 £82.8 -0.46 1,06-01 -0.05 H-0.6 Pass " 3 -10685 -10702 007t 18E-02 -0,06 +.0.6 Pass
* 3 -343.0 -343.2 +0.20 7.88.02  -0.02 +-0.6 Pass " 3 -53.04 -53.04 0008 1.3E-02 061 +#-0.8 Pass
" 3 41,2 3414 020 8,38-02 002 +-0.6 Pass " 3 £62.86 5288 0.023 1.5E-02 0.01 +-0.5 Pass
" 3 6885 6860 041 OEO02 004 406 Pass " 3 10838 10648 0083 16E02 006  +O05  Pass
g 4 6923 6928 051 10E01 005 0.5  Pass " 4 10685 -107.04 -0084 18602 005 06  Pass
" 4 -343.0 -343.3 -0.29 7.8E-92 .0.03 +-0,6 Pass " [} -63.04 -53.08 0045  13E-02  -0.03 +-0.6 Pass
B 4 3M2 344 024 83E02 002 +05  Pass " 4 5288 5280 0038 §JE02 002 405 Pass
" q 686.6 888.9 .46 9.36-02 005 +-0.5 Pass " 4 10638 106.46 0.076  1.6E-02 0.06 +-0.5 Pass
“ 5 6923 6928 046 LOE01 D05 .06  Pass " 5 10605 .107.02 -0067 1BE02 004  +L06  Pass
- 6 3430 3432 022 78E02 002 405 Pass " 5 5304 5308 -0.040 13502 003 +O06  Pass
- 3 3412 3414 023 B3E02 002 405  Pass " 5 5286 5289 0038 13E02 002 +06  Pass
" 5 686,6 686.9 0.44 9.3E-02 0,04 +-0.6 Pass " 1] 10638 10845 0.962 1.6E-02 004 +-0.5 Pass
" 6 6923 6927 -0.40 1.0E-G+ -0.04 +-0.5 Pass " € -108.85 -107.03 -0.076 1.BE02 -005 +-0,5 Pass
" 6 3430 -343.1 016 7.8E02 -002 +-0.6 Pass " 8 ~53.04 -53.07 0,036 18802 .0.02 +H-0.5 Pass
" 8 .2 3416 0.25 B.3E-02 002 +-0.5 Pass " 6 62.88 62,89 0,030 1.38-02 0,02 +-0.6 Pass
" 6 686.5 £86.8 0.42 $.38-02 0.04 +.0.6 Pass " 8 108,38 106.45 0.069 1.6E-02 0.04 +H0.5 Pass
" 7 -6923% 8928 -0.48 1,0E-01 0,08 +-0.6 Pass " 7 -i08.85 ~107.04 -0,083 10E-02 -0.65 +H-05 Pass
" 7 3430 3432 022  7.8E-02  -0.02 +H-0.5 Pass " 7 -63.01 -63,06 -0,028 1,3E02 .-0.02 +H-05 Pass
" 7 2412 3414 023 BIE02 002 406  Pess " 7 5286 5209 0033 13602 002  HO06  Pass
" 7 8865 687.0 0,50 8.3E-02 0.06 +-0.5 Pass " 7 106,38 10647 0.0868  1.6E-02 005 +0.6 Pass
v 8 -692.3 8927 -0.42 1.0£-01 0,04 +-08 Pass - 8 -108,95 -107,05 -0.083 18802 -0.08 +-0.8 Pass
" 8 23430 3432 023 7.8E02 -0.02 +H0.5 Pass v 8 -53.04 -53.07 -0,036 1.8E-02 0.02 H-05 Pass
" b3 3412 3416 0.24 8.3E-02 0.02 +-0,5 Pass " L} 52.86 52.90 0,038 1.3E.02 0.03 +H-0.6 Pass
" 4 8865 6889 0.43 9.3E-02 0.04 H-0.6 Pass " 8 106,38 106,48 0.083 16£-02 0.08 +H05 Pass
16 4 24472 21484 0117 63ED2 004 0S5 Pass 128 1 28567 26630 00636 BEEO03 016  +M5  Pass
- 1 -108.95 106,80 -0.041 4.BE-02 -0.01 0.6 Pass " 1 +13.302 -13.335 00326 44E-03 -0.08 16 Pass
" i 106,39 10843 0041 608-02 0.0t HO08 Pass * 9 13,247 13281 00338 43E-03 0.09 1.5 Pass
u 1 21287 21302 0147 T79E02 005 .05  Pass " 1 28363 26444 00814 68E03 018  HA6  Pass
" 2 21472 21482 0106 BIE02 003 05  Pass " 2 26667 96630 00838 58E03 016 .45  Pass
" 2 10895 -107.02 -0.072 48E02 002 +05  Pass . 2 13302 -13.335 -00330 44E03 008 35  Pass
" 4 106.38 10843 0.044 BOE-02 0.01 +0.5 Pass @ 2 13.247 13278 00308 A43E-03 0.08 H1.5 Pass
" 2 21287 21302 0150 79E02 006  #-06  Pass " 2 26363 26446 00631 66E03 046 +A5  Pass
" 3 21472 21486 0,444 6.3E-02 0.05 +H-056 Pass " 3 -26.567 28,835 -0,0876 £HBE-03 0,17 +H-1.6 Pass
" 3 -106.85 -107.04 -0.083 4.8E-02 -0.03 +-0.5 Pass " 3 -13.302 -13.3356 -0.0328 4.4E-03 -0.08 +H-1.8 Pass
" 3 10639 10647 0076 6OE0Z 002 .05  Pass " 3 43247 13262 00347 43600 008 +-45  Pass
" 3 2§2.87 213.04 0.t68 7.9E-02 0.06 H-06 Pass " 3 26.383 78449 00884 63803 017 +H-1.6 Pass
" 4 21472 21487 0461 63IE02 005 +05  Pass “ 4 26567 26635 00689 5BE03 018 W16  Pass
" 4 -10695 -107.01 -0,063 4BE-02 0,02 +-0.5 Pass “ 4 -13.302 13338 -0.0359 44E-03 -0.00 +-1.6 Pass
" 4 106,38  106.47 0,083 50E-02 .03 +H-0.6 Pass - " 4 13.247 13,282 00346 4,3E.03 0,09 +-1.6 Pass
" 4 212.87  213.04 0471 78E-02 0.05 H-0.6 Pass " 4 26.383 268.453 00892 60503 018 +-4.5 Pass
“ 5 214,72 21487 -0.162 63E-02 -0.05 +H-05 Pass " 5 -26.667 -26632 -0.0854 868037 017 +1.6 Pass
" B 106,06 -50699 -0.039 48E-02 0.0t +H-0.6 Pass - 5 -13,302 -13.334 .0.0319 4.4E-03 -0.08 41,6 Pass
" 6 10639 10648 0070 50E02 002 405  Pass " 5 13247 13261 00038 43E03 009  H15  Pass
” [ 21287 213.04 0171 7.9E-02 0.08 +06 Pass " & 26.383 26.448 00853 6.8E-03 0147 +H-1.5 Pdss
" 6 21472 21486 0146 63E02Z 006  +-06  Pass " 6 26667 26830 00636 GEEO3 016 +16  Pass
" 6 -106.85 -107.02 0073 40E-02 002 +-0.5 Pass " [ -13.302 13332 -0.0301 44E-03 -0.08 +-1.6 Pass
. 6 10839 10646 0088 GOE02 002 405  Pass “ 8 13247 13278 00311 43E03 008  +15  Pass
" 8 21287 20304 0471 7PED2 006  +05  Pass " 6 26383 26445 00622 BBE03 018 416  Pass
" 7 21472 21488 0477 BIE-02 006 +:06  Pass E 7 26567 -28602 -0.0856 66E08 047 46  Pass
® 1 -108,95 -107,04 -0093 4B8E-02 -0.03 +/-0.5 Pass " 7 13302 -13.335 -0.0326 4.4E-03 -0.08 +-1.5 Pass
» 7 10833 10846 0086 50502 002 D5 Pass " 7 13247 18281 00334 43803 000  +-16  Pass
[ 7 21207 21006 0462 7.8E02 008  +-05  Pass » 7 26303 26449 00860 68608 047  H-16  Pass
. 8 21472 21486 0140 63E02 004 .05 Pass " 8 26567 26633 00681 56503 047  H5  Pass
" 8 0695 -107.02 0072 48E-02 002 405  Pasy " 8 13302 -13.335 00344 44E03 008  +A8  Pass
B B 10638 10647 0083 b50E02 003 405  Pass " 8 13247 13261 00334 43603 009 16 Pass
- B 21287 21304 0476 70502 0086 +05  Pass . 8 26383 264561 00888 68603 046 16  Pass
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Serial #: LM0212
Measurement Data Order #: 63414
As Received Dale: 18 May 2020

DC Ampiitude/Galn Accuracy

Sid uur Dev v Dov Limits ~ PASS!
(mv)  (mv)  @mV) (v (%) {5} FAIL
1 8664 6600 -0.0159 A4AEG3 0.6 H-t5 Pass
1 -3.311 3318 00071 28E-03 007 +H-46 Pass
1 2.296 3303 00077 27E03  0.08 H-48 Pass
1 6812 6628 00160 42803 016 +H-1.6 Pass
2 -6.664 6,680 00167 44E03 -0.47 +-1.6 Pass
2 <3311 339 00080 28E-03 -0.08 H-15 Pass
2 3.296 3303 00081 27E-03 008 +H-4.6 Pass
2 6,612 8628 00167 42003 047 +1.6 Pass
3 8664 6682 00182 44E03 019 +-1.6 Pass
8 -84t 3320 00092 28E-03 -9.09 1.6 Pass
3 3.295 3.304 00085 27803 0.09 +H15 Pass
3 8812 6,630 00176 42E-03 0.8 +H-1.6 Pass
4 -6.664 6882 00185 44603 019 +-16 Pass
q -3.8%1 <3320 -0.0089 28E.03 -0.09 1.8 Pass
4 3,205 3304 0,0090 27E-03 0,09 +-1.5 Pass
4 56812 6,631 0.0182 4.2E-03 0.19 +H-16 Pass
L} 6,664 8680 00168 44E-03 047 +/1.6 Pass
& 3311 3318 00078 2BE03 008 +H-15 Pass
5 3,285 3304 00084 27E-03 0.09 1.5 Pass
5 6,642 6630 00172 42603 G.d8 +1.6 Pass
8 8864 6678 00148 44E-03 016 +-1.6 Pass
8 -3.31 3318 -00088 28E03 007 +-1.6 Pass
] 3205 3303 00083 27803 0.08 +-1.6 Pass
8 6812 6628 00152 42803 0,18 +H-1.8 Pass
7 -6.664 6683 -0.0192 44E-03 020 46 Pass
7 <3311 3518 .0.0081 Z28E-03 0.08 +4.5 Pass
7 3,205 3304 00088 27E-03 0.09 +-1.6 {ass
7 8612 6631 0019 A2E-03 0.20 +-1.6 Pass
8 -6.66d 8670 00165 44E.03 016 +-1.5 Pass
8 =331 <3319 .0,0082 28E-03 -0.08 H-15 Fass
8 3205 3802 00072 27E-03 .07 +H-1.6 Pass
8 6812 6628 €0160 42603 016 +-1.8 Pass
2600 1 -1744 -1.749  -0.0053 48E-03  -021 +-1.6 Pass
4
1
1
2
2
2
2
3
3
3
3
4
4
4
4
[
B
5
&
[
&
[
6
7
7
T
7
a
8
8
8

Galn Chan
812

o

0873 0875 00024 32608 000 #4165  Pass

6.870 0872 00023 25803 009 +-1.5 Pass
1741 1746 00050 G003 020 +H-15 Pass
-1.744 762 -0.0078 4.8E-03 -0.31 +-1.56 Pass
-0.873 0878 -00036 32E-03 015 +-15 Pass
0.870 0873 00838 2.5E-03 015 +-1.8 Pass
1.741 1748 00072 60E-03 029 1.6 Pass
<744 4763 0.0080 4.8E-03 -0.36 1.6 Pass
0,873 -0.876 00028 32603 011 +-1,6 Pass
0.870 0874 00040 26803 018 +-1.6 Pass
1.741 1748 00074 G.OE-03 030 1.6 Pass
1744  -1.749 .0.0049 485803 .0.20 +-1.5 Pass
0873 0876 00027 32803 011 +H-16 Pass
0.870 0873 00035 25E-03 0.4 +-1.6 Pass
1741 1748 00062 6.0E-03 026 +15 Pass
-1744 1782 00075 4BE03  -0.30 +HA6 Pass
0873 0876 -0.0032 32803 0.3 +#1.5 Pass
0870 0874 00040 26803 Q.16 1.8 Pass
1.741 1748 Q007¢ 60E03 082 +H186 Pass
4744 1747 -0.003F 4BE03 0.2 +-15 Pass
0873 0874 -0,0012 B3.2E-03 -0.05 +-1.8 Pass
0.870 6871 04016 25E-03 008 +485 Pass
1.741 1743 00013 BOE-03 005 1.6 Pass
-1.744 1749 .0,0064 4.8E-03 -0.22 1.6 Pass
4873 -0.874 -0.0018 82603 -0.07 +HA15 Pass
0.870 0873  0.0037 26E-03 0.5 +H1.6 Pass
1741 1,746 00052 S50E-03 021 16 Pass
4744 4760 -0.0086 4.0EQ3  -0.28 +1.6 Pass
0873 0876 -0.0033 32803 043 48 Pass
0.870 c.erz 0.0019 2.6E-03 0.08 +H-15 Pass
1744 1748 00064 GOE03 026 +H-1.6 Pass
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Serla #: LM0212
\:f’/_ Measurement Data Order #: 63414
S As Received i Date: 18 May 2020

Filter Response vs. SAE J211 Class 1000 Corridor
(All 8 Channels Qverlapped)

10
.0 ==
) =3 \
8 10 N
g \
] \
& 20 S
\
k. ¥ A\
-40 ‘
|
|
50
10 100 1000 10000
Froquency {Hz)
SAE J211 Class 1000 Filter Response SAE J211 Glass 1000 Filter Response
{2V p-p Sine Input, with Software Filter) {2V p-p Sine Input, with Software Fiiter)
chan UL UUT ] UUT  MIN MAX  PASS/ Chan  lPRE LT u UUT  MIN  MAX  PASS/
(Hy)  {mV)  mv)  (dB)  (dB)  [dB)  FAL " M) gmv) ) (d8)  (dB)  (dB)  FAWL
160 7023 BOE+00 000 088 050  Pase 3 100 7022 BOEF00 000 088 050  Pass
1000 6702 @O0E+00 041 400 050  Pass [ 1000 6702 BOE+00 041 160 080 Pass

1650 5068 7.56E+00 -2.83 -4.00 0.60 Pass
2000 3782 5BE+00 538 ~10,66 0.50 Pass
3496 6342 48E-01 2089 30,00 -1884 Pass
6441 1162  26E.02 -5563 -Inf -40.00 Pass
160 7047 Q0E+00 0,00 088 0.60 Pass
1000 70,2 BOED0  -0.40 -1.00 0.50 Pass
1650 078 THE+00 281 -4.00 0.50 Pass
2000 3782 GEE+O0 5,35 -10.68 0.60 Pass
3496 63.95 4GE01  -2081 -30.00 -18.84 Pass
6441 1478 28E-02 5554 -Ini -40.00 Pass
160 7021 8DE+00  0.00 0.8 0.60 Pass
1000 6783 B.OE+00 -0.40 -100 0.50 Pass
1650 507,83 TVSHEH0 282 ~£00 0.60 Pass
2000 378.8  BBE+00 536  -10,86 0.50 Pass
3496 8366 46501 -2085 -30.00 -18.84 Pass
8441 1.461  28E-02 -5583 -Inf 4000  Pass
160 7018  B80E+00 000 -0.88 0,60 Pass
1000 6691 BOEH00 -0.4 -1.00 .50 Pass
1850 5054 7.6E+00  -2.85 -4.00 0.50 Pass
2000 3760 B8E+00 540 -10.66 0.50 Pass
3498 8288 4E8E01 -2084 3000 -1884 fass
CLEN] 1169 266802 -55.64 -Inf -4000  Pass

1650 6071 7.58+00 -283 -4.00 0.50 Pass
2000 3785 66E1G0 537 -10.66 0,60 Pass
3496 83.67 4BE-0Y 2086 -30.00 1884 Pasy
6441 1162  26E-02 -5563 Anf -40.00 Pass
00 7023 80EHE0 (.00 <0.88 0.50 Pass
1000 6704 8.0E+60 -0.40 -1.60 0.80 Pass
1650 507.3 T7.6E+C0  -2.83 -4.00 0.50 Pass
2000 3786 §BEHO0  -537  -10.68 0.60 Pass
3495 6360 46E01 -2085 -80.00  -18.84 Pass
6dd1 1173 2BE-02 5585 nt -40.00 Pass
100 7026 BOEHC0 .00 -0.88 0.60 Pass
1080 6704 BOE+00 041 ERei} 0.50 Pass
1660 507.0 7.6E+00 283 -4.00 0.6¢ Pass
2000 3783 66EHIC 538 -10.66 0.50 Pass
3495 6346 46E-01 -2088 3000 -8.94 Pass
add1 1,163 26E02 -6582 <Inf -40.00 Pass
100 7028 B8OE+00  0.00 -0.38 0.50 Pass
1000 669.9 80E+00 -0.42 1,00 0.60 Pass
1860 8067 7.GE+00 -2.86 -400 0.60 Pass
2000 3768  BHBE+00  -5.41 -10.86 0.50 Pass
3498 6278 46E-01 -2098 3000 -804 Pass
G441 1148 26E02 5573 -inf ~40.00 Pass

DR SRS DGR WONNNRNN NS a oo
B O RO BEBEANNTALA AT DR RO RAD DA NN

Fixed Filter Response
(2V p-p Sins Input, no Software Filter}

tnput uuT u uuT MiN MAX  PASS/

Ohan L) (W) (m¥) (@B)  (dB)  {dB)  FAIL
1 4300 4057 BIEW0 408 a60 250  Pass
2 4300 5005 L7EH00 283 050 250  Pass
3 4300 4972 G7EH00 300 360 260  Pass
4 4300 4914 57EWD A0 350 260 Pass
8 4300 4864 BJEX0 3,01 -3,60 -2.60 Pass
8 4300  4e81 67EQ0 298 260 260  Pass
T 4300 4965 B7E+00  -3.03 -3.50 -2.60 Pass
9 4300 4888 67EW0 346 050 260  Pass

**End of Reporl **
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Nﬁ“g%ﬁa[ Calibration Certificate

$ O LUT! ONS [AGEREDTED]
Metrology Management Services ] ;;gl;%c;n

15200 Plyrouth Rd. / Livotla, M) 48160 / 734.463,8003 S Certificate # Z93371:289720

ENDEVCO 7264-2000TZ ACCELEROMETER

SERIAL NUMBER:  J40863 ' WORK ORDER: 289720
ASSET NUMBER: 293371 TEST RESULT: PASS
CUST ASSET NUMBER:  N/A PERFORMED ON:  11/05/19
PROCEDURE NAME:  MOD 9156 ~ CAL DUE DATE:  11/05/20
PROCEDURE REV: 1 DATATYPE: FOUND-LEFT
CALIBRATED BY:  MICHAEL SCHINKE TEMPERATURE: 23°C
CUSTOMER: MGA RESEARCH - OPERATIONS HUMIDITY:  32%

2927 ELLIOTT DR
TROY, Ml 48083

PRIMARY CONTAGT:  Scott Arsen

This Instrument has been processed and callbrated In accordance with the NovaStar Solutions Quallty System Manual. Al calibrations are traceable to the
National Institute of Standards and Technotogy (NIST) or to another Natlonal Metrology Institute to the International System of Units (81 units), acceptable
Intrinsic standards of measurement, or derived by the ratlo type of self-calibration techniques. The NovaStar Solutions quality system Is acoredited ISOAEC
17025 and ANSYNCSL Z640-1-1994,

The resuils reported herein apply only (o the callbration of the item described above, No sampling plan was used for this calibration.

Where statements of campllance are made, the measurement uncertalnty is not factored in unless otherwise noted, Expanded uncertainties ate expressed
at the approximate 95% level of confidence using a K=2. Due lo any number of factors, the recommended due date on the item does not Imply continulng
conformance to specifications during the recommended Interval. Unless otherwise stated the unit under test meets or exczeds manufacturer specifications.

For range and best measurement capablilty specliications for the standards used fo perform this calibration, see the most recent calibration report
maintained by this calibration faboratory (available upon request),

This repart may not be repraduced, except In full, without wiitten approval from NovaStar Solutions.

AS RECEIVED CONDITION:  In Tolerance REMARKS: N/A
AS RETURNED CONDITION:  {n Tolerance
ACTION TAKEN:  FULL CALIBRATION

Standards Used

Asset # Cert# Desctiption Cal Date Due Date

1489 1489:1193850836 Hewlett Packard 34401A DMM 03/41/2019  03/11/2020
2194 2494:1486363644 MODAL SHOP 9165 ACCELEROMETER CAL SYSTEM 03/22/2019  03/22/2020
2008 £29030000004453 EXTECH 42280 DATA LOGGER . 05/16/2019  05/16/2020

QA Signalure: %Mw/ Date: 12/13/2019 6:37:25 AM

\q})ﬂ}a
¥

o

Generated: 12/13/2019 6:37:26 AM Page 1 of 1 Internal Uses CER vi4 MGA200

C20204100 / DTNH22-16-D-00028 / G2017-001.5
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8 O LUTI!IONS
Metrology Management Services

35200 Plymouth Rd. / Livonia, Ml 48150 / 734.463,8003

Calibration Certificate

O CTESE e

Page 126 of 140
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ACCHEDITED|
Calibration
#1272.01

Certificate #f Z2147458.297149

ENDEVCO 7264-2000 ACCELEROMETER

SERIAL NUMBER:  J58671
ASSET NUMBER: 2147458
CUST ASSET NUMBER:  N/A
PROCEDURE NAME: MOD 9155
PROCEDURE REV: 1
CALIBRATED BY:  Aaron Forrest

2927 ELLIOTT DR
TROY, M 48083

PRIMARY CONTACT:  Scott Arsen

CUSTOMER:  MGA RESEARCH - OPERATIONS

WORK ORDER: 297148
TEST RESULT: PASS
PERFORMED ON:  01/07/20
CAL DUE DATE:  01/07/21
DATATYPE: FOUND-LEFT
TEMPERATURE: 22°C
HUMIDITY: 26 %

This Instrument has been processed and calibrated in accordance with the NovaStar Solutions Qualily System Manual, All callbrations are traceable to the
National Institute of Standards and Technology {NIST) or lo another National Metrology Institute to the International System of Units (S1 units), acceptable
intrinslc standards of measurement, or derlved by the ratic type of self-calibration techniques. The NovaStar Solutions quality syslem Is accredited ISO/IEC

17025 and ANSIINCSL Z540-1-1994,

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

Where statements of camplfance are made, the measuremant uncertainty Is not factored in unless otherwise noted, Expanded uncertalnties are expressed
at the approximate 95% level of confldence using a K=2, Due to any number of factors, the recommended due date on the item does natimply confinuing
conformange to speclfications during the recommended interval. Unless otherwise stated the unit under test meets or exceeds manufacturer specifications,

For range and besl measurement capabiiity specifications for the standards used to perform this calibration, ses the most recent calibration report

maintained by this cafibration laboratory {avallable upon request}.

This repart may not be reproduced, except in full, without written approvat from NovaStar Solutions.

AS RECEIVED CONDITION:  In Tolerance
AS RETURNED CONDITION:  In Tolerance
ACTION TAKEN:  FULL CALIBRATION

REMARKS:  N/A

Standards Used

Asset # Cert Description Cal Date Due Date

2194 2194:1486363644 MODAL SHOP 9155 ACCELEROMETER CAL SYSTEM 03/22/2019  08/22/2020
2270 2270:1506812061 AGILENT 34401A MULTIMETER 10/13/2019  10/13/2020
2008 520030000004453 EXTECH 42280 DATA LOGGER 05/15/2019  05/16/2020

QA Slgnature; /Q%W

Date: 1/8/2020 12:21:08 PM

o
2.0

&

Genetated: 1/8/2020 12:21:09 PM

Page 1 of 1

Internal Use: CER vi4 MGA200




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

NoveSiar

8 0L UT I ONSES
Metrolegy Management Services

35200 Plymoulh Rd. / Livonia, MI 48150 / 734.453.8003

Calibration Certificate
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CCREDITE

Callbretlon
#1277.61

Certificate # 2147459:297153

SERIAL NUMBER:  J58675
ASSET NUMBER:  Z147458
CUST ASSET NUMBER:  N/A
PROCEDURE NAME:  MOD 9165

PROCEDURE REV: 1
CALIBRATED BY:
CUSTOMER:

PRIMARY CONTACT:  Scott Arsen

ENDEVGO 7264-2000 ACCELEROMETER

Aaron Forrest
MGA RESEARCH - OPERATIONS

2927 ELLIOTT DR
TROY, Ml 48083

WORK ORDER: 2987153
TEST RESULT: PASS
PERFORMED ON:  01/07/20
CAL DUE DATE:  01/07/21
DATATYPE: FOUND-LEFT
TEMPERATURE: 22°C
HUMIDITY: 31 %

This instrument has been pracessed and calibraled in accordance with the NovaStar Solutions Quallty System Manual. Al calibrations are traceable to the
Nationat Inslitute of Standards and Technology (NIST) or to another Natlonal Metrology Ensfitute to the International System of Units (S! units), acceptable
intrinslc standards of measurement, or derived by the ratio type of self-calibration technigues. The NovaStar Solutions quallty system Is accredited ISO/IEC

17026 and ANSINGSL Z540-1-1994,

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

Where statements of compliance are made, the measurement uncertainty s not factored In unless otherwise noted. Expanded uncertalnties are expressed
at the approximate 95% levet of confidence using a K=2. Due to any number of factors, the recommended due date on the tem does not imply continuing
conformance to specifications during the recommended Interval, Unless otherwlse stated the unit under test meels or exceeds manufacturer speclfications.

For range and best measurement capabllity specifications for the standards used te perform this calibration, see the most racent callbration report
maintained by this callbration laboratory (available upon request).

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

AS RECEIVED CONDITION:  In Tolerance REMARKS:  N/A

AS RETURNED CONDITION:  In Tolerance
ACTION TAKEN;  FULL CALIBRATION

Standards Used
Asset # Cert# Daseription . Cal Date Due Date
2194 2194:1486363644 MODAL SHOP 9155 ACCELEROMETER CAL SYSTEM 03/22/2019  03/22/2020
2270 2270:1605812061 AGILENT 34401A MULTIMETER 10/43/2019  10/13/2020
2098 528030000004453 EXTECH 42280 DATA LOGGER 05/16/2019  08/16/2020

Date; 1/8/2020 12:21:20 PM

QA Signalure; /QA/%MW

Y

!

A

Generaled: 1/8/2020 12:21:31 PM

Page 1 of 1

Internal Use: CER vt.4 MGA200
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Calibration Certificate

IAGCREDITEB

Calibration
#1277.01

(

7264-2000 - ENDEVCO -~ ACCELEROMETER

SERIAL NUMBER:  J58059
ASSET NUMBER:  Z100585
CUST ASSET NUMBER:  N/A
PROCEDURE NAME: MOD 9155
PROCEDURE REV: 1
CALIBRATED BY:  Jesse Cross

2927 ELLIOTT DR
TROY, Mi 48083

PRIMARY CONTACT:  Scott Arsen

CUSTOMER: MGA RESEARCH - OPERATIONS

WORK ORDER; 332864
TEST RESULT: PASS
PERFORMED ON:  09/09/20
CAL DUE DATE:  09/09/21
DATA TYPE: FOUND-LEFT
TEMPERATURE: 22°C
HUMIDITY: 44 %

This instrument has been processed and calibrated in accordance with the NovaStar Solutions Quality System Manual. All calibrations are traceable fo the
National Institute of Standards and Technology (NIST} or to another National Metrology Institute to the Internafional System of Units (S units), acceptable
intrinsic standards of measurement, or derived by the ratio type of self-calibration techniques. The NovaStar Salutions quality system is accredited [SO/IEC

17025 and ANSINCSL 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.

Where statements of compliance are made, the measurement uncertainty is not factored in unfess otherwise noted. 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 speeifications 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 cafibration taboratory (available upon request).

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

AS RECEIVED CONDITION:  In Tolerance
AS RETURNED CONDITION:  In Tolerance
ACTION TAKEN; FULL CALIBRATION

REMARKS:  N/A

Standards Used

Asset # Cert # Description Cal Date Due Date

2194 2194:1486363644 9155 - MODAL SHOP - ACCELEROMETER CAL SYSTEM 04/30/2020  04/30/2021
2270 2270:1506812081 34401A - AGILENT - DIGITAL MULTIMETER 10/13/2019  10/13/2020
2998 5290:30000004453 42280 - EXTECH - DATA LOGGER 05/08/2020  05/08/2021

Date: 9/9/2020 10:33:12 AM

QA Signature: W

Generated; 9/8/2020 10:32:28 AM

Internal Use: CER v1.6 MGA200
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Novesiar

S 0OLUTI ONS
Metrology Management Services

35200 Plymouth Rd. / Livonia, M} 48150 / 734.453.8003

ACCREDITED)

Catibration
#1277.01

(1R Certificate # Z100586:332861

7264-2000 - ENDEVCO - ACCELEROMETER
SERIAL NUMBER:  J58060 WORK ORDER: 332861
ASSET NUMBER: Z100586 TEST RESULT: PASS
CUST ASSET NUMBER:  N/A PERFORMED ON:  09/09/20
PROCEDURE NAME:  MOD 9155 CAL DUE DATE:  08/09/21
PROCEDURE REV: 1 DATATYPE: FOUND-LEFT
CALIBRATED BY:  Jesse Cross TEMPERATURE: 22°C
CUSTOMER: MGA RESEARCH - OPERATIONS HUMIDITY: 44 %
2927 ELLIOTT DR
TROY, Ml 48083
PRIMARY CONTACT:  Scott Arsen

This instrument has heen processed and calibrated in accordance with the NovaStar Solutions Quality System Manual. Al calibrations are traceable to the
National Institute of Standards and Technology {NIST) or to another National Metrology Institute to the International System of Units (Sl units), acceptable
intrinsic standards of measurement, or derived by the ratio type of self-calibration techniques. The NovaStar Solutions quality system is accredited [SO/IEC

17025 and ANSI/NCSL Z540-1-1994.

The results reported herein apply only to the calibration of the item described abave. Ne sampling plan was used for this calibration.

Where statements of compliance are made, the measurement uncertainty is not factored in unless otherwise noted. Expanded uncertainties are expressed
at the approximate 95% level of confidence using @ 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. 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:
AS RETURNED CONDITION:
ACTION TAKEN:

In Tolerance
In Tolerance

FULL CALIBRATION

REMARKS: N/A

Standards Used

Asset # Cert# Description Cal Date Due Date

2194 2194:1486363644 9165 - MODAL SHOP - ACCELEROMETER CAL SYSTEM 04/30/2020  04/30/2021
2270 2270:1505812061 34401A - AGILENT - DIGITAL MULTIMETER 10/13/2019  10/13/2020
2998 529030000004453 42280 - EXTECH - DATA LOGGER 05/08/2020  05/08/2021

Date: 9/6f2020 10:32:50 AM

. QA Signature: %WVW

Generated: 9/9/2020 10:32:07 AM

Page 1 of 1 Internal Use: CER v1.6 MGA200
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o . : .
“o\la(,iar Calibration Certificate

SOLUTIONS [EcCrEDITED)
Metrology Management Services i
36200 Plymouth Rd. / Livonia, ML 48150/ 734.453.8003 HTE RN Certificate # 2100587:332852

7264-2000 - ENDEVCO - ACCELEROMETER

SERIAL NUMBER:  J58061 WORK ORDER:
ASSET NUMBER:  Z100587 TEST RESULT:
CUST ASSET NUMBER:  N/A PERFORMED ON:
PROCEDURE NAME: MOD 9155 CAL DUE DATE:
PROCEDURE REV: 1 DATATYPE:
CALIBRATED BY:  Jesse Cross TEMPERATURE:
CUSTOMER: MGA RESEARCH - OPERATIONS HUMIDITY:

2927 ELLIOTT DR
TROY, MI 48083

PRIMARY CONTACT:  Scott Arsen

332852

PASS
09/69/20
09/09/21
FOUND-LEFT
22°C

44 %

This instrument has been processed and calibrated in accordance with the NovaStar Solutions Quality System Manual. Al calibrations are traceable to the
National Institute of Standards and Technalogy {NIST) or to another National Metrology Institute to the International System of Units (St units), acceptable
intrinsic standards of measurement, or derived by the ratio type of self-calibration techniguss. The NovaStar Solutions quality system s accredited ISO/AEC

17026 and ANSIINCSL 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.

Where statements of compliance are made, the measurement uncertainty is not factored in unless otherwise noted. 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. 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 |aboratory (available upon request).

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

AS RECEIVED CONDITION:  In Tolerance REMARKS:  N/A
AS RETURNED CONDITION:  in Tolerance
ACTION TAKEN:  FULL CALIBRATION

Standards Used

Asset # Cert # Description

2194 2194:1486363644 9155 - MODAL SHOP - ACCELEROMETER CAL SYSTEM
2270 2270:1505812061 34401A - AGILENT - DIGITAL MULTIMETER

2998 529030000004453 42280 - EXTECH - DATA LOGGER

{ QA Signature: W

Cal Date

04/30/2020
10/13/2019
05/08/2020

Due Date

04/30/2021
+0/13/2020
05/08/2021

Date: 9/9/2020 $0:32:28 AM

Generated: 9/9/2020 10:31:46 AM Page 1 of 1

Internal Use: CER v1.6 MGA20C
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NoveSiar Calibration Certificate

SoLUTIONS FAUREuITED]
Melrology Management Services PrE
36200 Plymouth Rd, / Livonia, M 48150 / 734.453,8003 R AT Certificate E 754482:296699
MITUTOYQ PRO 360 DIGITAL PROTRACTOR
SERIAL NUMBER: 06091641 WORK ORDER: 296699
ASSET NUMBER: 754482 TEST RESULT: PASS
CUST ASSET NUMBER:  MGA00712 PERFORMED ON:  01/03/20
PROCEDURE NAME:  MIT - PRO 360 « MMC CAL DUE DATE:  01/03/21
PROCEDURE REV: 1.1 DATATYPE:  FOUND-LEFT
CALIBRATED BY:  Cody Brent TEMPERATURE; 26°C
CUSTOMER: MGA RESEARCH - OPERATIONS HUMIDITY: 35%
2927 ELLIOTT DR
TROY, MI 48083
PRIMARY CONTACT:  Scoit Arsen

This instrument has been processed and calibrated In accordance with the NovaStar Solutions Quallly System Manual, Al calibrations are traceable to the
Natlonat Institute of Standards and Technology (NIST} or fo another Natlonal Metralogy Instituta fo the Internationa! System of Units (S1 units), acceptable
Intrinsic standards of measurement, or derived by the ralio type of seif-callbration techniques. The NovaStar Solutlens quallly system Is accredited ISOAEC
17026 and ANSINCSL Z640-1-1994,

The results reporied hereln apply only to the cailbration of the item described above, No sampling plan was used for this calibration,

Where stalements of compfiance are made, the measurement uncertalnty is not factored in unless otherwise noted, Expanded uneertaintles are expressed
at (he approximate 95% level of confldence using a K=2, Due to any numbir of faclors, the recommended dute date on the ltem does nat Imply continuing
conformance to specificallons during the recommendad interval, Unless otherwise stated the unit under test meets or exceeds manufacturer specifications.

For range and best measurement capabililly spectfications for the standards used to perform this calibration, see the most recent calibration report
maintained by this calibration laboratory (avallable upon request).

This repori may not be reproduced, excepl in full, withoul written approval from NovaStar Solutions.

AS RECEIVED CONDITION:  In Tolerance REMARKS: N/A
AS RETURNED CONDITION:  In Tolerance
AGCTION TAKEN:  FULL CALIBRATION

Standards Used

Asssth© T Gerth. Tt Daseriphion | A DRt DueDa
2116 2116:1465281491 EXTECH 42280 DATA LOGGER 03/1112019  03/11/2020
2222 2222:1494506043 YUASA 550-050 ROTARY TABLE 05/4112017  06/11/2022

QA Signature: _—\D’ﬂ%“) //[ Gon_> Date: 1/6/2020 0:28:55 AM

Generatad; $/8/2020 6:28:56 AM Page 1 of 1 internal Use: CER vi4 MGA200

C20204100 / DTNH22-16-D-00028 / G2017-001.5
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MICHIGAN CPERATIONS DOC. NO,; MGATP_TMC
DATE: 047182019 REVISION NO.; 11
SUPERCEDES: MGATPTMC,10 PAGE30F3

Tape Measure Calibration Certificate

Reference Steel Rule Subject Tape Measure
Brand: -9LODIRSHN Brand: S7ON 2 Py)

SN 06200198 SN TPMOD /T3S
Calibration Date: 11/(/ ZD)'j Calibration Date: 1 2. /%) / 20)9
Refer ;
e Sulzj[ect Tape Diffetence
. casure
in (mm)
Pull | Push [ Pull | Push
0(0) 0 0 0 0
4000 OO 1o | )
8(200) |2DD|E™Y | O <
12300) 300|254 | O - )
16400)  [UDD {38y | O | -
20(500). 50D [HHY | O | -
24(600) 60D [585 | & | -]
28¢700y 0D RS 1O )
32.800)  [ROD 19991 H |~}
35875 |%15(%79 1 O | -)

If all differences ate # 1/32 of an inch (1 mm), then the tape measute is aceeptable.
Pass Fail § N

Date: )2 / 5 / D) % Performed By:

All calibrations are traceable to the Nadlonal Institute of Standards and Techrolopy. Estimated uncerfainty of the measurement ist 0,164 %,
All certification data and equipment ave on fife for inspection at your vequest, Best uncerrinfies represent expanded uncertainties expressed
at approximately the 95% confidexce level using a coverage factor k=2,
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NovaSiar

S OLUTIONSTS
Metrology Management Services

35200 Plymouth Rd. / Livonla, Mt 48160 f 734.453.8003

Calibration Certificate

AQOREDITEDJ

Calibtatlen
#277.04

Certificate # Z54487:296722

DETECTO AP-20 SCALE

SERJAL NUMBER:  E10807-0187
ASSET NUMBER: 754487
CUST ASSET NUMBER: MGAQ(783
PROCEDURE NAME:  {22-040
PROCEDURE REV: B
CALIBRATED BY:  Cody Brent

2927 ELLIOTT DR
TRQY, MI 48083

PRIMARY CONTACT:  Scett Arsen

CUSTOMER: MGA RESEARCH - OPERATIONS

WORK ORDER:  CB010320004
TESTRESULT: PASS
PERFORMED ON:  01/03/20
GAL DUE DATE:  01/03/21
DATATYPE: FOUND-LEFT
TEMPERATURE: 24°C
HUMIDITY: 35%

“This Instrument has been processed and calibrated n-accordance with' the NovaStar Solutions™ Qualily System Manial, Al callbrations até iraceable o the™
Natlonal Instilute of Standards and Technology (NIST} or to another National Metrology Institute to the Iniernationat System of Units (Sl units}), acceptable
Intrinsic standards of measurement, or derived by the ratio lype of self-calibration fechniques. The NovaStar Solutions quality system Is aceredited ISOAEC

17025 and ANSI/NCSL. Z540-1-1994,

The restits reporied herain apply only to the catibration of the llem desoribed above. Ne sampling plan was used for this ealibration,

Whaere slatements of compllance are made, the measurement uncartainty is not faclored in unless stherwlse noted. Expanded uncertainties are axpressed
at the approximate 95% level of confldence using a K=2. Due to any number of factors, the recommended due dale on the ltem does not Imply contlnuing
conformance lo speciiications during the recommended inlerval. Unfess otherwlse stated the unit under test meets or exsseds manufacturer specifications.

For range end best measurament capahitily specifications for the standar:

maintained by this callbration taboratory (avaifable upon request).

This repert may not be reproduced, except in full, without written approval fom NovaStar Solutions.,

perform this calibratlon, see the most racent calibralion report

AS RECEIVED CONDITION:  In Tolerance
AS RETURNED CONDITION:  In Tolerance
AGTION TAKEN:  FULL CALIBRATION

REMARKS:  N/A

Standards Used

1633 1633:1193663228

RICE LAKE CLASS 6 17 PC. WEIGHT SET 07/16/2019  07/16/2020
1975 1976:1340272143 RICE LAKE 6 PC. CLASS 6 WEIGHT SET 07/30/2018  07/30/2020
2116 2116:1455281499 EXTECH 42280 DATA LOGGER 03M1/2019  03/11/2020

QA Signature: w /\1 SIR_> Date: 1/8/202¢ 6:44:10 AM

VAR
\/ 13 /2020

Generaled; 1/8/2020 6:44:11 AM

Internal Use: CERv1.4 MGA200
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25421 Glendale Ave.
Standard Scale & Supply Co.  Feilod i w20
Serving Industry Since 1946 Bax: 313-055-6799

www.standardscale.cont

Calibration Certificate

TESTNO:  §5.08-20-6118 TEST DATE:  08-20-2020 NEXT DUE:  August 2021 PAGE20F 2
CALIBRATED FOR: CALIBRATED BY:
MGA Research Cornpany: Standard Scale
2839 Effiott Ave, ’ Technician: NGP
Troy, Ml 48083 Vehicle ID: 8
CONTACT: Davld Burkett PHONE: 248-560-5201 FAX:
ITEMS SERVICED: Intercomp SW500, SIN: 0428MA14010, [D; B, Capacity Per Platform:; 700 kg X 0.5 kg
ENVIRONMENTAL FACTORS : Amblent temperature and humidlty not recorded,
TEST WEIGHT STANDARDS USED:  Vehicle 98 test weights on file, Test report copies avaitable upon request,
All calibrations are pedformed in compliance with the specifications set forth in N.I.S,T. Handbook 44, *Specifications, Tolerances and Other Technical
Requirements for Welghing and Measuring Devices® — current adifion, using meihods and procedures set forth thereln, and also a8 recommended by the
original equipment manufaclurers. Callbration services were performed under a contolled Quality Assurance Program, which compliss with ISONEC
17026:2008. All test weight standards in use for calibration are traceable through the National inslifute of Standards and Technology {N.L.S.T) to the
International System of Units {S1).
LINEAR CALIBRATION
- {lo establish proper and eomec veighment
TestLoad Weights Applied ASFOUND As Found Error (%) ASLEFT AsteREmor(t) i Tolerance {#) | Accepuamojoctod
Zero Balance Oib 0.0 kgt - 0.0 kg - 05kg | 466 | red
LEFT FRONT 250 1b 1M35kg - 113.5 kg - 0.5kg | ACC | RES
Maximum Test Load 1000 Ib 4535 %y - 453.5 kg - 1.0kg | Ace | REs
TestLoad Welghts Applied ASFOUND As Found Ereor (£} ASLEFT AsLeftEmor (8} | Tolerance i}

Zero Balance 0lb 0.0 kg - 0.0 kg - 05kg | Acc | red
RIGHT FRONT 250 b 113.5kg - 113.5kg - 05kg |[Acc | rey
Waximum Test Load 1000 Ib 4535 kg - 453.5 kg - 1.0kg | Acc | Red

TestLoad Welghts Apnlied AS FOUND As Found Error (&) ASLEFT As Loft Eror {#) 1 Tolerance {£)
Zero Balance 0l 0.0ky - 0.0 kg - 0.5kg | A | rey
LEFT REAR 250 Ib 113.5kg - 113.5kg - 0.5kg | At | rey
Maximum Test Load 1000 Ib 453.5 kg - 453.5ky - 10kg | At | rey
Test Load Welghts Applied AS FOUND As Found Enrar {+) ASLEFT As Left Eror (2) | Tolerance (£}
Zero Balance 0lb 0.0kg - 0.0 kg - 0.5kg | AcS | ReY
RIGHT REAR 250 Ib 113.5 kg - 1135 ky - 0.5kg | AUD | Res
Maximum Test Load 1000 ib 4535 kg - 4535 kg - 10kg | Aot | res
NOTES:
Signed: ' '
NGE S S
Calibrating Technicfan Approved Signatory (/
This certificate shall not be reproduced except In full, without the written approval of Slandard Scale & Supply Co.
CC-006
Re;.l‘;\’ An ISO/IEC 17025:2005 Accredited Calibration Laboratory
77
FIA
Galibration
Acoreditation #59180
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