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1.0 PURPOSE OF COMPLIANCE TEST

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

Protection.

Tests were conducted on April 14-15, 2011 on a 2011 Kia Sorento Base MT,
manufactured by Kia Motors Manufacturing Georgia, Inc.

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

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

The 2011 Kia Sorento Base MT was equipped with A, B, O, and rear-pillars, an
adjustable seat belt anchorage on each B-pillar, a fixed seat belt anchorage on each O-
pillar, and grab handles 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 BP1 OP1 UR3@BP
AP2 BP2 SR1 UR5@SR3-2
AP3 BP4 SR3-1 UR6@OP

The 2011 Kia Sorento Base MT 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.



Safety Compliance Testing for FMVSS 201Ul Page 8 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

TABLE 2-1

SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Kia Sorento Base MT

VEH. NHTSA NO.: CB0507 VIN: 5XYKT3A12BG147653 COLOR: Bright Silver/Gray
VEH. BUILD DATE: January, 2011 TEST DATES: April 14-15, 2011

TEST LABORATORY:_MGA Research Corporation

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

Jones
TARGET VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC() | FMH IMPACT ON FMH
SIDE ANGLE ANGLE (kph) HIC (mm)
(deg) (deg) _
Above | Left/Right
AP1 Right 115 25 19.0 562 525 24 3 Right
AP2 Left 205 48 19.0 518 466 20 3 Left
AP3 Right 157 43 19.1 573 538 6 3 Left
BP1 Right 90 21 18.4 407 319 51 8 Left
BP2 Left 270 6 23.8 745 767 6 5 Right
BP4 Right 155 -7 23.8 470 402 16 6 Left
OP1 Left 270 0 23.9 599 573 22 7 Left
SR1 Left 270 43 18.9 573 538 36 9 Left
SR3-1 Right 90 50 19.1 332 219 14 8 Left
UR3@BP Left 270 50 24.0 694 699 26 10 Left
UR5@SR3-2 Left 270 50 23.6 782 816 30 3 Left
UR6@OP Right 90 50 23.9 658 651 31 7 Left

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

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

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

each target.

BP2 Left: Non-functional anchorage adjuster.
BP4 Right: Cracked and dislodged trim; dislodged vent.
OPL1 Left: Cracked trim.
UR3@BP Left: Headliner dislodged.
URS5@SR3-2 Left: Cracked grab handle.
UR6@OP Right: Dislodged headliner.
REMARKS:
The targets listed were impacted in the following order:

Left: URS@SR3-2, UR3@BP, BP2, OP1, SR1, AP2

Right: BP1, BP4, UR6@OP, SR3-1, AP1, AP3

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

mm rule was observed for vertical components.

RECORDED BY: Nathaniel Newth DATE: April 15, 2011

APPROVED BY: Helen A. Kaleto
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TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Kia Sorento Base MT

VEH. NHTSA NO.: CB0507 VIN: 5XYKT3A12BG147653 COLOR: Bright Silver/Gray
VEH. BUILD DATE: January, 2011 TEST DATES: April 14-15, 2011

TEST LABORATORY:_MGA Research Corporation

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

Jones

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

anchorage on each B-pillar, a fixed seat belt anchorage on each O-pillar, and grab handles

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: February 23, 2011; Odometer Reading 178 miles

DATA FROM VEHICLE’'S CERTIFICATION LABEL:
Vehicle Manufactured By: Kia Motors Manufacturing Georgia, Inc.
Date of Manufacture: January, 2011; VIN: 5XYKT3A12BG147653
GVWR: 2189.9 kg; GAWR FRONT: 1350.3 kg;
GAWR REAR: 1450.1 kg;
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DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 230 kPa REAR: 230 kPa
Recommended Tire Size: P235/65R17
Recommended Cold Tire Pressure:
FRONT: 230 kPa REAR: 230 kPa
Size of Tire on Test Vehicle: P235/65R17
Type of Spare Tire: T165/90R17; 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) = 420 kg
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) =_80 kg (difference)

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

Right Front = 462.5 kg Right Rear = 350.5 kg
Left Front = 472.0 kg Left Rear = 355.0 kg
TOTAL FRONT = 934.5 kg TOTAL REAR = 705.5 kg
% Total Weight = 57.0% % Total Weight = 43.0 %

TOTAL DELIVERED WEIGHT = 1640.0 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1640.0 kg
Max. Test Cargo/Luggage Weight = __80.0kg
Target Test Weight = 1720.0 kg
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WEIGHT OF TEST VEHICLE FULLY LOADED:

Right Front =
Left Front =

TOTAL FRONT =

% Total Weight =

TOTAL TEST WEIGHT =1719.5 kg

Weight of ballast secured in vehicle’s cargo area = 79.5 kg

TEST VEHICLE ATTITUDE:

AS DELIVERED:

FULLY LOADED:

AS TARGETED:

Right Front 807 mm;
Right Rear 805 mm,;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =
Roll Angle at Rear Bumper =

Right Front 810 mm;
Right Rear 791 mm;
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =
Roll Angle at Rear Bumper =

Right Front 944 mm;
Right Rear 939 mm;

Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =

Roll Angle at Rear Bumper =

Page 12 of 171
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457.0 kg Right Rear = _398.0 kg
462.5 kg Left Rear = 402.0 kg
919.5 kg TOTAL REAR = 800.0 kg

53.5 % % Total Weight = 46.5 %

Left Front 807 mm;
Left Rear 806 mm;

0.3 Rear is higher
0.2 Rear is higher
0.3 Right is higher
0.2 Right is higher

Left Front 810 mm;
Left Rear 792 mm;

0.1 Front is higher
0.1 Front is higher
0.2 Right is higher
0.1 Right is higher

Left Front 941 mm;
Left Rear 939 mm;
Pitch Angle at Right Door Sill =

0.1 Rear is higher
0.2 Rear is higher
0.2 Right is higher
0.2 Right is higher
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AS TESTED ON RIGHT SIDE:
Pitch Angle at Right Door Sill = 0.2 Rear is higher

Pitch Angle at Left Door Sill = 0.0
Roll Angle at Front Bumper = 0.2 Right is higher
Roll Angle at Rear Bumper = 0.1 Right is higher
AS TESTED ON LEFT SIDE:
Pitch Angle at Right Door Sill= 0.0
Pitch Angle at Left Door Sill = 0.1 Rear is higher
Roll Angle at Front Bumper = 0.3 Right is higher
Roll Angle at Rear Bumper = 0.2 Right is higher

VEHICLE WHEELBASE = 2700 mm

REMARKS: The seat travel distance was measured to be 230 mm for the driver front

seat and 230 mm for the passenger front seat.

RECORDED BY: Nathaniel Newth DATE: April 5, 2011

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

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Kia Sorento Base MT

VEH. NHTSA NO.: CB0507 VIN: 5XYKT3A12BG147653 COLOR: Bright Silver/Gray
VEH. BUILD DATE: January, 2011 TEST DATES: April 14-15, 2011

TEST LABORATORY:_MGA Research Corporation

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

Jones
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS
HORIZONTAL ANGLE MINIMUM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE HORIZONTAL ANGLE
A-PILLAR L 195°-255° L 204.2° L 251.1°
R 105°-165° R 110.8° R 157.5°
B-PILLAR L 195°-345° L 201.0° L 285.4°
R 15°-165° R 80.2° R 158.9°

AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.1

REMARKS:

RECORDED BY: Nathaniel Newth DATE: April 5, 2011

APPROVED BY: Helen A. Kaleto




Safety Compliance Testing for FMVSS 201Ul Page 15 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Kia Sorento Base MT

VEH. NHTSA NO.: CB0507 VIN: 5XYKT3A12BG147653 COLOR: Bright Silver/Gray
VEH. BUILD DATE: January, 2011 TEST DATES: April 14-15, 2011

TEST LABORATORY:_MGA Research Corporation

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

Jones

VERTICAL IMPACT ANGLE RANGES

VERTICAL ANGLE MINIMUM VERTICAL [ MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
FRONT HEADER |FH1 L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
FH2 L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
SIDE RAIL SR1 L 0°-50° L 0° L 43°
R 0°-50° R 0° R 43°
SR2A |L 0°-50° L 0° L 35°
R 0°-50° R 0° R 50°
SR2B |L 0°-50° L 0° L 40°
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°
SR3-3 |L 0°-50° L 0° L 14°
R 0°-50° R 0° R 14°
REAR HEADER |RH** |L 0°-50° L 0° L N/A
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VERTICAL ANGLE MINIMUM VERTICAL [ MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
R 0°-50° R 0° R N/A
A-PILLAR AP1 L -59-50° L -5° L 25°
R -50-50° R -5° R 25°
AP2 L -59-50° L -59 L 48°
R -50-50° R -50 R 48°
AP3 L -59-50° L -5° L 43°
R -50-50° R -50° R 43°
B-PILLAR BP1 L -10°-50° L -10° L 20°
R -10°-50° R -10° R 21°
BP2* |L 0°-50° L 0° L 6°
R 0°-50° R 0° R 6°
BP3 L -10°-50° L -10° L 7°
R -100°-50° R -10° R 7°
BP4 L -10°-50° L -10° L -7°
R -100°-50° R -10° R -7°
REAR PILLAR RP1** |L -10°-50° L -10° L N/A
R -100-50° R -10° R N/A
RP2** |L -10°-50° L -10° L N/A
R -10°-50° R -10° R N/A
OTHER PILLAR |OP1 L -10°-50° L -10° L 0°
R -100-50° R -10° R 0°
OoP2 L -10°-50° L -10° L 0°
R -10°-50° R -10° R 0°
UPPER ROOF 1 0°-50° 0° 50°
UPPER ROOF 2 0°-50° 0° 50°
UPPER ROOF 3 0°-50° 0° 50°
UPPER ROOF 4 0°-50° 0° 50°
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VERTICAL ANGLE MINIMUM VERTICAL [ MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
UPPER ROOF 5 0°-500° 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.

**Target is located rearward of a vertical plane 600 mm behind the rearmost design seating
position and therefore is exempt from being tested.

RECORDED BY: Nathaniel Newth

APPROVED BY: Helen A. Kaleto

DATE: April 5, 2011
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TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Kia Sorento Base MT

VEH. NHTSA NO.: CB0507 VIN: 5XYKT3A12BG147653 COLOR: Bright Silver/Gray
VEH. BUILD DATE: January, 2011 TEST DATES: April 14-15, 2011

TEST LABORATORY:_MGA Research Corporation

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

Jones

Measurement Description Left Side [ Right Side
M Seat Fore/Aft Travel (Front seats) 230 mm 230 mm
T Horizontal < {CG-F1 (Left Seat) to (Right A-Pillar)} 108.9° -
Al° 360° - T° 251.1° -
wo Horizontal < {CG-2 (Left Seat) to (Left A-Pillar)} 204.2° -
A2° A2° = Wo° 204.2° -
ue Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 285.4° -
B1° Bl°=U° 285.4° -
Ve Horizontal < {CG-R (Left Seat) to (Left B-Pillar)} 201.0° --
B2° B2° =\V° 201.0° -
We (right) Horizontal < {CG-F2 (Right Seat) to (Right A-Pillar)} - 157.5°
Al° (right) A1° (right) = We (right) 157.5°
T © (right) Horizontal < {CG-F1 (Right Seat) to (Left A-Pillar)} 249.2°
A2° (right) | 360°-T° (right) 110.8°
V © (right) Horizontal < {CG-R (Right Seat) to (Right B-Pillar)} 158.9°
B1° (right) B1° (right) = V° (right) 158.9°
U © (right) Horizontal < {CG-F2 (Right Seat) to (Right B-Pillar)} 80.2°
B2° (right) B2° (right) = U° (right) 80.2°
J A-Pillar {(Plane 3) — (Plane 5)} 325.7 mm | 327.0 mm
JI2 J+2 162.9 mm | 163.5 mm
D1 Upper Roof {(Plane A) — (Plane B)} 2294.0 mm
D1/2 D1+2 1147.0 mm
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Measurement Description Left Side | Right Side
D2 Upper Roof {(Plane C) — (Plane D)} 1255.3 mm
D2/2 D2 +2 627.7 mm
.35D1 .35x D1 802.9 mm
.35D2 .35 x D2 439.4 mm
N Ei—llliglrl)e;r {(BPR) — (lowest point on daylight opening forward of B- 4532 mm | 452.7 mm
N/2 Ei—llliglrl)e;r {(BP3) — (lowest point on daylight opening forward of B- 226.6 mm | 226.4 mm
N/4 B-Pillar {(BP4) — (lowest point on daylight opening forward of B- 1133 mm | 113.2 mm
Pillar)} ' :
Q O-Pillar (Plane 13 — Plane 14) 400.9 mm | 404.5 mm
Q2 Q/2 200.5mm | 202.3 mm
D R-Pillar (Point 7 — Point M) 920.0 mm | 920.0 mm
3D/7 3*D/7 394.3 mm | 394.3 mm
As determined using the Procedures specified in S10.1-10.13.
SgRP Locations (world coordinates)
Left (mm) Right (mm)
X Yy z X Yy z
Front 1368.0 -390.0 377.0 1395.0 390.0 355.0
Rear 2205.0 -375.0 385.0 2205.0 375.0 385.0
SgRP Locations (vehicle coordinates)
Left (mm) Right (mm)
X y Z X y z
Front 1368.0 -390.0 377.0 1395.0 390.0 355.0
Rear 2205.0 -375.0 385.0 2205.0 375.0 385.0
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CG Locations (world coordinates)

Left (mm) Right (mm)
X y z X y z
CGF1 1298.0 -390.0 1037.0 1325.0 390.0 1015.0
CGF2 1528.0 -390.0 1037.0 1555.0 390.0 1015.0
CGR 2365.0 -375.0 1045.0 2365.0 375.0 1045.0

REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in millimeters):

Front driver door striker top bolt hole (x, y, z) = 1522.6, -808.6, 578.7

Front passenger door striker top bolt hole (x, y, z) = 1522.6, 808.6, 578.7
Rear passenger door striker bottom bolt hole (x, y, z) = 2556.1, 818.8, 599.6

REMARKS:

RECORDED BY: Nathaniel Newth

APPROVED BY: Helen A. Kaleto

DATE: April 5, 2011
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TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2011 Kia Sorento Base MT

VEH. NHTSA NO.: CB0507 VIN: 5XYKT3A12BG147653 COLOR: Bright Silver/Gray
VEH. BUILD DATE: January, 2011 TEST DATES: April 14-15, 2011

TEST LABORATORY:_MGA Research Corporation

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

Jones

SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (E)étfegsi:q% Impact
. y 5 Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
A-Pillar Left Side
AP1 1129.0 -567.8 1144.0 -- -- Yes -- --
REL 1132.8 -591.8 1117.7 245 25 -- 1 No
AP2 1009.7 -620.2 1056.6 205 48 No -- Yes
AP3 877.6 -648.7 981.2 205 43 No -- No
A-Pillar Right Side
AP1 1128.1 570.9 1143.4 -- -- Yes -- --
REL 1125.2 594.2 1119.2 115 25 -- 1 Yes
AP2 1006.9 626.1 1055.4 157 48 No -- No
AP3 875.0 654.6 979.8 157 43 No -- Yes
B-Pillar Left Side
BP1 1669.2 -482.7 1226.6 270 20 No -- No
BP2 1638.9 -599.6 993.5 270 6 No -- Yes
BP3 1585.0 | -641.6 992.9 285 7 No -- No
BP4 1685.2 -680.8 886.0 198 -7 No -- No
B-Pillar Right Side
BP1 1672.5 504.9 1225.0 90 21 No -- Yes
BP2 1639.3 620.9 991.8 90 6 No -- No
BP3 1585.4 643.5 993.3 81 7 No -- No
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SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (E)étfegsi:q% Impact
. y 5 Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
BP4 1684.5 683.0 884.1 155 -7 No -- Yes
Other Pillar Left Side
OP1 2528.4 -599.5 1027.3 270 0 No -- Yes
OoP2 2544.2 -598.5 1031.1 270 0 No -- No
Other Pillar Right Side
OP1 2523.3 638.3 1024.7 90 0 No -- No
OoP2 2540.9 636.0 1030.1 90 0 No -- No
Rear Pillar Left Side
RP1* 3076.2 -486.4 1150.0 Target exempt from testing per S6.3(b). No
RP2* 2836.4 -707.1 989.3 Target exempt from testing per S6.3(b). No
Rear Pillar Right Side
RP1* 3075.1 534.0 1147.0 Target exempt from testing per S6.3(b). No
RP2* 2838.2 704.9 988.1 Target exempt from testing per S6.3(b). No
Front Header Left Side
FH1 1067.6 -468.3 1176.1 -- -- Yes -- --
REL 1046.2 -456.9 1163.0 180 50 -- 1 No
FH2 1049.5 -323.2 1182.5 180 50 No -- No
Front Header Right Side
FH1 1064.6 475.6 11731 -- - Yes -- --
REL 1046.8 456.3 1163.1 180 50 -- 1 No
FH2 1048.9 328.9 1180.0 180 50 No -- No
Side Rail Left Side
SR1 1279.7 -506.8 1192.9 270 43 No -- Yes
SR2A 1428.2 -499.3 1217.1 270 35 No -- No
SR2B 1369.1 -502.5 1210.5 270 40 No -- No
SR3-1 1986.8 -495.0 1204.5 270 50 No -- No
SR3-2 2142.7 -495.8 1205.6 270 50 No -- No
SR3-3 2585.6 -545.6 1185.9 270 14 No -- No
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SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (E)étfegsi:q% Impact
. y 5 Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
Side Rail Right Side
SR1 1277.3 522.4 1191.7 90 43 No -- No
SR2A 1428.2 525.3 1218.7 -- -- Yes -- --
REL 1418.6 490.2 1199.3 90 50 -- 2 No
SR2B 1372.0 527.9 1213.3 -- -- Yes -- --
REL 1342.0 518.5 1179.2 90 50 -- 2 No
SR3-1 1985.5 522.6 1202.5 90 50 No -- Yes
SR3-2 2141.3 526.2 1204.9 90 50 No -- No
SR3-3 2586.7 546.1 1181.3 90 14 No -- No
Rear Header Left Side
RH* 3100.2 -375.5 1184.5 Target exempt from testing per S6.3(b). No
Rear Header Right Side
RH* 3098.2 374.4 1184.1 Target exempt from testing per S6.3(b). No
Upper Roof Left Side
UR1@SR1 1324.1 -422.3 1226.5 225 50 No -- No
UR3@BP 1651.9 -384.1 1262.0 270 50 No -- Yes
URS@SR3-2 | 21195 | -351.0 | 1282.3 270 50 No - Yes
Upper Roof Right Side
UR2@SR2A | 14812 | 3514 | 1268.4 90 50 No - No
UR4@SR3-1 | 1990.0 355.1 1283.2 90 50 No -- No
UR6@OP 2428.3 3855 1271.2 90 50 No -- Yes

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

*Target is located rearward of a vertical plane 600 mm behind the rearmost design
seating position and therefore is exempt from being tested.

RECORDED BY: Nathaniel Newth

APPROVED BY: Helen A. Kaleto

DATE: April 5, 2011
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3.0 TEST DATA (Including Acceleration and Velocity Plots)
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mga Impact Testing

4/15/2011 G1117-001.6
2011 DOT/NHTSA KIA SORENTO

| FMVSS 201U - UPPER INTERIOR
EST #U11118 RIGHT AP1
HV IMPACT ANGLE= 115/25
fiiiia  POSTITESI

\mpactTestinQ
i G1117-001 6
malzono o SORENTO

TEST #UN1
H/ IMPACT ANGLE=
U118 pOST TEST
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mga Impact Testing
4/15/2011 G1117-001.6

2011 DOT/NHTSA KIA SORENTO
FMVSS 201U - UPPER INTERIOR

- TEST #U11118 RIGHT AP
H/V IMPACT ANGLE= 115/ 25

-

|-

Ji1118  POST TEST
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:
Target (Vehicle Side): AP1Right
MGA Test Reference No.:U11118
Approach Horizontal Angles:115°
Approach Vertical Angles:25°

Additional Description:

Test Number:#U11118
Temperature:22.2C

Humidity:25.6%

Time of Test:3:24:44 PM

FMH Serial No:[037]

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

562

525

3.6

19.0

24

3 Right

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

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

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

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/15/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11118 Target Location: AP1, Right Side Test Date: 4/15/2011
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=—=mgQa Impact Testing
4/14/2011 G1117-001.6
2011 DOT/NHTSA KIA SORENTO
FMVSS 201U - UPPER INTERIOR
TEST #U11113 LEFT AP2
H/V IMPACT ANGLE= 205/ 48

U11113 PRE TEST

===mga |mpact Testing
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mga Impact Testing
4/14/2011 G1117-001.6
2011 DOT/NHTSA KIA SORENTO

FMVSS 201U - UPPER INTERIOR
TEST #U11113 LEFT AP2
H/V IMPACT ANGLE= 205/ 48

U11113 POST TEST
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JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP2Left
MGA Test Reference No.:U11113
Approach Horizontal Angles:205°
Approach Vertical Angles:48°

Additional Description:

Page 35 of 171

CB0507 / DTNH22-09-D-00131 / G1117-001.6

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11113
Temperature:22.0C

Humidity:31.5%

Time of Test:5:47:01 PM

FMH Serial No:[038]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

518

466

51

19.0

20

3 Left

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

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

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

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/14/2011

*Only necessary for NHTSA (Government) Compliance testing.




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

MGA Test #: U11113

Target Location: AP2, Left Side
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Test Date: 4/14/2011
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mga Impact Testing
4/15/2011 G1117-001.6

2011 DOT/NHTSA KIA SORENTO
FMVSS 201U - UPPER INTERIOR

TEST #U11119 RIGHT AP3
IV IMPACT ANGLE= 157/ 43

1119 POST TEST
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JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP3Right
MGA Test Reference No.:U11119
Approach Horizontal Angles:157°
Approach Vertical Angles:43°

Additional Description:
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VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11119
Temperature:22.0C

Humidity:24.6%

Time of Test:4:19:19 PM

FMH Serial No:[038]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

573

538

4.8

191

6

3 Left

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

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

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

No visible damage.

Recorded By: @/ Z;% Approved By*:

Date: 4/15/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11119

Target Location: AP3, Right Side
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Test Date: 4/15/2011
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Displacement (mm)
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——mga Impact Testing ‘
4/15/2011 G1117-0018 ™=
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=g Impact Testing
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mga Impact Testing
4/15/2011 G1117-001.6
2011 DOT/NHTSA KIA SORENTO
FMVSS 201U - UPPER INTERIOR
TEST #U11114 RIGHT BP1

H/V IMPACT ANGLE= 90/ 21
U11114 POST TEST
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JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP1Right
MGA Test Reference No.:U11114
Approach Horizontal Angles:90°
Approach Vertical Angles:21°

Additional Description:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11114
Temperature:21.6C

Humidity:24.2%

Time of Test:10:23:26 AM

FMH Serial No:[035]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

407

319

6.7

18.4

51

8 Left

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

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

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

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/15/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test#: Ul1114 Target Location: BP1, Right Side Test Date: 4/15/2011

=— (peak=104213)
110

100 P

. / 1\

70 / LI

&0
50 - )f

Eesultant Acceleration (3

B A 7N P 7
a0 // \\_ / r/
. —/ P
N B " L
g—=——""1 —

0 3 10 15 20 25 30

Displacement {mm)

= [(peak =104 23]

110

100 £,
" [\
20 / N

" / ~

. / N
50 . / \

o M\ N

Eesultant A cceleration (G)

30 / "1 / \\

w S
1] 2 4 ] 8 10 12 14 la 1%

TIME {tnsec)



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

Head X (G)

Head T (G3)

—— (peak = 1035 G)
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Displacement (mm)
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\mpact Testing
G1117-0016

NHTSA KIA SORENTO
501U - UPPER INTERIOR

o %UT1110 LEFT BR2
W IMPACT ANGLE=270/6
11110 PRETEST

JPPER INTERIOR
TEC\T ﬁU‘ 1110 LEFT BP2
H/V IMPACT ANGLE= 270/ 6
U11110 PRE TEST




Safety Compliance Testing for FMVSS 201Ul Page 57 of 171
CB0507 / DTNH22-09-D-00131 / G1117-001.6

“Occupant Protection In Interior Impact”

="
41472011
DO

::l:mga Impact Tes

o 'E[SérfNHTSA KiA SO mand
AS

FMVSS 201U - UPPER lr\ﬂ'Fi'ER?gF?

TEST #U111 10 LEFT BP2

HV IMPACT ANGLE= 270/86

U110 POST TEgT




Safety Compliance Testing for FMVSS 201Ul

Page 58 of 171
“Occupant Protection In Interior Impact”

CB0507 / DTNH22-09-D-00131 / G1117-001.6

R

mga
4/14/2011

Impact Testing

G1117-001.6
2011 DOT/NHTSA KIA SORENTO

FMVSS 201U - UPPER INTERIOR
TEST #U11110 LEFT BP2
H/V IMPACT ANGLE=270/6

U11110 POST TEST




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

JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:
Target (Vehicle Side): BP2Left
MGA Test Reference No.:U11110
Approach Horizontal Angles:270°
Approach Vertical Angles:6°

Additional Description:

TEST RESULTS:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11110
Temperature:21.7C

Humidity:33.0%

Time of Test:2:15:35 PM

FMH Serial No:[038]

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

745

767

5.7

23.8

6

5 Right

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

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

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

Non functional anchorage adjuster.

Recorded By: @/ Z;% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/14/2011
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MGA Test #: U11110 Target Location: BP2, Left Side Test Date: 4/14/2011
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Head Z (G)

WVelocity (kph)

5

1
"h

-10

-15

]
L]

o]
=

—_
L]

—_
=

3

-10

Page 62 of 171
CB0507 / DTNH22-09-D-00131 / G1117-001.6

— [peak =264 3)
Uﬂ\ =
] \ "
/f'
\\ﬁ /
2 4 2 10 12 14 16 1% 20 22 24
TIME (tnsec)
[peak = 24.0 kph) Impact Velocity: 2321 kph
\ i

n 20 4n @l 20 100 120 140 1a0 120 200 220 240 2a0

TIME (tnsec)



Safety Compliance Testing for FMVSS 201Ul Page 63 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

m— (paak = 275 num)

22
<~

ij yd ~.

4 ™~

. 7 <

12

W17 <

12 ‘f N

Displacement (mm)

10 _:’

= O D
.""'\-u..

L B O

TIME (tnsec)



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

Page 64 of 171
CB0507 / DTNH22-09-D-00131 / G1117-001.6

15/2011 G117,
4311 DOTINHTSA KIA Sope1U1S

ENTg
MvSS 201U - UPPER |NTg
PEST #U11115 RIGHT AR

N IMPACT ANGLE- 555/34
y11119 PRE TEST?

Impact Testing
G1117-001.6

KIA SORENTO

NTERIOR



Safety Compliance Testing for FMVSS 201Ul Page 65 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

e ‘mDacr Testing
41572011 700t
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mga Impact Testing
4/15/2011 G1117-001.6
2011 DOT/NHTSA KIA SORENTO

FMVSS 201U - UPPER INTERIOR
TEST #U11115 RIGHT BP4
H/V IMPACT ANGLE= 155/-7
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Safety Compliance Testing for FMVSS 201Ul
“Occupant Protection In Interior Impact”

JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP4Right
MGA Test Reference No.:U11115
Approach Horizontal Angles:155°
Approach Vertical Angles:-7°

Additional Description:

TEST RESULTS:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11115
Temperature:21.6C

Humidity:26.2%

Time of Test:12:16:18 PM

FMH Serial No:[037]

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

470

402

12.2

23.8

16

6 Left

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

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

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

Cracked and dislodged trim. Dislodged vent.

Recorded By: @/ K% Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

Date: 4/15/2011
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MGA Test #: U11115 Target Location: BP4, Right Side Test Date: 4/15/2011
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Displacement (mm)
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=—=mga Impact Testing
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Safety Compliance Testing for FMVSS 201Ul
“Occupant Protection In Interior Impact”

JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): OP1Left
MGA Test Reference No.:U11111
Approach Horizontal Angles:270°
Approach Vertical Angles:0°

Additional Description:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11111
Temperature:21.7C

Humidity:32.5%

Time of Test:3:22:36 PM

FMH Serial No:[035]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

599

573

7.8

23.9

22

7 Left

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

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

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

Cracked trim.

Recorded By: @/ K% Approved By*:

Date: 4/14/2011

*Only necessary for NHTSA (Government) Compliance testing.




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

MGA Test #: Ul1111
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Target Location: OP1, Left Side

Test Date: 4/14/2011
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Head Z (G)

Welooity (kph)

10
5

0
5
10
15

|
Lh

o]
=

[
Lh

—_
=

-5

-10

Page 78 of 171
CB0507 / DTNH22-09-D-00131 / G1117-001.6

TIME (tnsec)

m— (peak = 42 003F)
'.—L__:""-""\f\
Wasal D
\1\ P
N /
\\ /x
Al /JJ
1] 2 4 ] B 10 12 14 1é 18 20
TIME (tnsec)
[peak = 25.9 kph) Impact Velocity: 23.85 kph
J/ \\
\L
1] 20 40 all 20 100 120 140 1ad 120 200 220 240 260



Safety Compliance Testing for FMVSS 201Ul Page 79 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

m— (paak = 330 num)
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Safety Compliance Testing for FMVSS 201Ul
“Occupant Protection In Interior Impact”

JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR1Left
MGA Test Reference No.:U11112
Approach Horizontal Angles:270°
Approach Vertical Angles:43°

Additional Description:
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11112
Temperature:21.7C

Humidity:32.5%

Time of Test:4:23:10 PM

FMH Serial No:[037]

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

573

538

4.3

18.9

36

9 Left

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

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

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

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/14/2011

*Only necessary for NHTSA (Government) Compliance testing.
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“Occupant Protection In Interior Impact”

MGA Test #: U11112

Target Location: SR1, Left Side
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Test Date: 4/14/2011
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=—=mga Impact Testing
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Safety Compliance Testing for FMVSS 201Ul
“Occupant Protection In Interior Impact”

JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR3-1Right
MGA Test Reference No.:U11117
Approach Horizontal Angles:90°
Approach Vertical Angles:50°

Additional Description:
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SUMMARY OF FMVSS 201U TEST

Test Number:#U11117
Temperature:21.8C

Humidity:26.9%

Time of Test:1:55:47 PM

FMH Serial No:[035]

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

332

219

10

19.1

14

8 Left

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

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

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

No visible damage.

Recorded By: @/ K% Approved By*:

Date: 4/15/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11117

Target Location: SR3-1, Right Side
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Test Date: 4/15/2011
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mga Impact Testing
4/14/2011 G1117-001.6
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JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR3Left
MGA Test Reference No.:U11109
Approach Horizontal Angles:270°

Approach Vertical Angles:50°
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11109
Temperature:21.6C

Humidity:32.0%

Time of Test:12:15:04 PM

FMH Serial No:[037]

Additional Description: @BP

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

694

699

7

24.0

26

10 Left

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

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

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

Headliner dislodged

Recorded By: @/ K% Approved By*:

Date: 4/14/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11109 Target Location: UR3, Left Side Test Date: 4/14/2011
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Head X (G)

Head T (G3)

— (peak = 1238 G)
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“Occupant Protection In Interior Impact”

Impact Testing

===mga
G1117-001.6
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mga Impact Testing
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JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR5Left
MGA Test Reference No.:U11108
Approach Horizontal Angles:270°

Approach Vertical Angles:50°
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11108
Temperature:21.8C

Humidity:30.1%

Time of Test:11:17:01 AM

FMH Serial No:[035]

Additional Description:@ SR3-2

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

782

816

7.4

23.6

30

3 Left

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

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

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

Cracked grab handle.

Recorded By: @/ K% Approved By*:

Date: 4/14/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11108

Target Location: URS, Left Side
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Test Date: 4/14/2011
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Head X (G)

Head T (G3)

— (peak = 1325 G)
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mga Impact Testing
4/15/2011 G1117-001.6
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JOB/NHTSA NO: G1117-001.6

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR6Right
MGA Test Reference No.:U11116
Approach Horizontal Angles:90°

Approach Vertical Angles:50°
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SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:2011/DOT/NHTSA/Kia Sorento

Test Number:#U11116
Temperature:21.6C

Humidity:26.6%

Time of Test:12:56:17 PM

FMH Serial No:[038]

Additional Description:@ OP

TEST RESULTS:

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

658

651

8.8

23.9

31

7 Left

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

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

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

Dislodged headliner.

Recorded By: @/ K% Approved By*:

Date: 4/15/2011

*Only necessary for NHTSA (Government) Compliance testing.
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MGA Test #: U11116 Target Location: UR6, Right Side Test Date: 4/15/2011
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= [peak = 1496 3]
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— (peak = 16.1 G)
15

Page 120 of 171
CB0507 / DTNH22-09-D-00131 / G1117-001.6

AN

10

f/ \i

7

-5

Head Z (G)

-10

-15

(peak = 241 kph)
25

10 12 14 lé 12 20 22

TIME (tnsec)

Impact Velocity: 2322 kph

20

15

10

Welooity (kph)

-5

-10

-15

a0 20

100

120 140 160 180 200 220 240 240

TIME (tnsec)



Safety Compliance Testing for FMVSS 201Ul Page 121 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

m— (paak = 41 .8 num)
45

30 [,

25 / \\

. / AN

Displacement (mm)

15 7

TIME (tnsec)



Safety Compliance Testing for FMVSS 201Ul

“Occupant Protection In Interior Impact”

4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION
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The following section lists the test equipment for the compliance test series. Items
marked with an asterisk are calibrated by an external lab. An additional summary table is
given for the pre and post-test calibration data for the Free Motion Headforms. The
temperature trace to confirm testing was conducted between 66°F and 78°F (19°C — 26°C)
is included in Appendix A. Calibration certificates can be found in Appendix B.

TABLE 4-1 LIST OF ITEMS USED

Vehicle

ITEM MANUFACTURER MODEL # FUNCTION OF | ACCURACY CAL.
NAME ITEM INTERNAL
Head Drop Tower MGA Research MGA-100-DC FMH N/A N/A
(includes test frame | Corp. Calibration
and DAS)
Accelerometers Endevco 7264-2000 Acceleration +0.5% 6 months
Data
FMVSS 201U Test MGA Research MGA-100-FMH | Test System N/A N/A
Frame (includes the | Corp.
propulsion control
system, actuator,
test frame, and
DAS)
Free Motion UTAMA 035 Test Device N/A Pre and
Headforms UTAMA 037 Post-Test
UTAMA 038 Series
High Speed Video Vision Research Miro Ex4 Record Event N/A N/A
*FARO™ Faro Technologies | S08059801273 | Targeting 0.1 mm Annual
Measuring Devices:
- Tape Measure Stanley TPM112 Measurement 1 mm Annual
- Plumb Bobs N/A -- Targeting N/A
- Digital Protractor Mitutoyo MGAO00712 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 Intercomp 26032389 Weighing + .5 kg Annual
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Each headform was calibrated by an engineer after the headform had soaked in an
environment of 66°F to 78°F (19°C to 26°C) for a period of at least four hours.

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

damage to the headform.

TABLE 4-2 FMH CALIBRATION SUMMARY

Headform weight Tem % ReZteJEIitlt(amt the;kal
FMH Serial # | Calibration (Ibs) P D : ) Unimodal
(°C) Humidity | Acceleration | Acceleration
Date , ,
(G's) (G's)
Pre | #035 | 4/13/2011 9.90 22.0 21.9 246.9 7.2 Yes
Post | #035 | 4/18/2011 9.90 21.5 29.1 250.1 4.7 Yes
Pre | #037 | 4/13/2011 9.96 22.5 22.4 262.8 8.6 Yes
Post | #037 | 4/18/2011 9.96 21.4 29.3 262.0 4.1 Yes
Pre | #038 | 4/13/2011 9.90 22.5 22.4 264.7 10.2 Yes
Post | #038 | 4/18/2011 9.90 21.5 29.1 257.3 13.4 Yes
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4-1 Pre-Test Calibration
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HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 035

CALIBRATION DATE: 4/13/2011

CALIBRATION TIME: 1:31:32 PM

TEST PARAMETER

SPECIFICATION

TEST RESULTS

Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° Cto 26° C 22.0
Relative Humidity 10% to 70% 219
Peak Resultant Acceleration 225 G’st0 275 G’s 246.9
Peak Lateral Acceleration 15 G’s Maximum 7.2
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J35919 02/04/11 08/04/11
2 ENDEVCO 7264-2000 122664 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35924 02/04/11 08/04/11
REMARKS:

) ¢ ﬁ
RECORDED BY: M DATE: 4/13/2011

APPROVED BY:
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Eesultant Acceleration (3

Head T (G3)

— (peak = 246.9 G)
260
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4-2 Post-Test Calibration
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HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 035

CALIBRATION DATE: 4/18/2011

CALIBRATION TIME: 1:51:07 PM

TEST PARAMETER

SPECIFICATION

TEST RESULTS

Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° Cto 26° C 21.5
Relative Humidity 10% to 70% 29.1
Peak Resultant Acceleration 225 G’st0 275 G’s 250.1
Peak Lateral Acceleration 15 G’s Maximum 4.7
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J35919 02/04/11 08/04/11
2 ENDEVCO 7264-2000 122664 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35924 02/04/11 08/04/11
REMARKS:

) ¢ ﬁ
RECORDED BY: M DATE: 4/18/2011

APPROVED BY:
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Eesultant Acceleration (3)
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4-3

Pre-Test Calibration
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HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 037

CALIBRATION DATE: 4/13/2011
CALIBRATION TIME: 5:01:42 PM

TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 9.96
Temperature 19°Cto 26°C 22.5
Relative Humidity 10% to 70% 22.4
Peak Resultant Acceleration 225 G’st0 275 G’s 262.8
Peak Lateral Acceleration 15 G’s Maximum 8.6
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J32177 02/04/11 08/04/11
2 ENDEVCO 7264-2000 J14103 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35800 02/04/11 08/04/11
REMARKS:

] <
RECORDED BY: Wﬂﬁ:ﬁ DATE: _ 4/13/2011

APPROVED BY:
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4-4  Post-Test Calibration

Page 133 of 171

CB0507 / DTNH22-09-D-00131 / G1117-001.6

HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 037

CALIBRATION DATE: 4/18/2011

CALIBRATION TIME: 2:11:31 PM

TEST PARAMETER

SPECIFICATION

TEST RESULTS

Weight 9.90 to 10.10 Ibs. 9.96
Temperature 19° Cto 26° C 214
Relative Humidity 10% to 70% 29.3
Peak Resultant Acceleration 225 G’st0 275 G’s 262.0
Peak Lateral Acceleration 15 G’s Maximum 4.1
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J32177 02/04/11 08/04/11
2 ENDEVCO 7264-2000 J14103 02/04/11 08/04/11
3 ENDEVCO 7264-2000 J35800 02/04/11 08/04/11
REMARKS:

) ¢ ﬁ
RECORDED BY: M DATE: 4/18/2011

APPROVED BY:




Safety Compliance Testing for FMVSS 201Ul Page 134 of 171
“Occupant Protection In Interior Impact”

— (peak = 262.0 G)
220

CB0507 / DTNH22-09-D-00131 / G1117-001.6

260
240

220
200

120

1a0

140

120

100

a0

Eesultant Acceleration (3

&0

40

20

I:IIII 20 40 altl 20 100 140

TIME (tnsec)
Head 037 (Post) Calibration #H37012

—_— (peak=4.1G)
3

140

160

150

200

;‘ 7

Head T (G3)
[,
]
.-_,-—F"

/[
AY;

TIME (tnsec)
Head 037 (Post) Calibration #H37012



Safety Compliance Testing for FMVSS 201Ul Page 135 of 171
“Occupant Protection In Interior Impact” CB0507 / DTNH22-09-D-00131 / G1117-001.6

= [peak = 236.213)

<~ —

1
L
[}

g

]

w1\ /

o L\ | ]

Head X (G)

\ |/

-250 /

'BDDD 1 2 3 4 3 & 7

TIME (tnsec)
Head 037 (Post) Calibration #H37012

(peak = 38.5 )

5 \ e .\__/‘"

-10 \ E—

Head Z (G3)
| ="
=]

0 1 2 3 4 ] & 7

TIME (tnsec)
Head 037 (Post) Calibration #H37012



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

4-5 Pre-Test Calibration
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HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: 038

CALIBRATION DATE: 4/13/2011

CALIBRATION TIME: 5:18:24 PM

TEST PARAMETER

SPECIFICATION

TEST RESULTS

Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19° Cto 26° C 22.5
Relative Humidity 10% to 70% 22.4
Peak Resultant Acceleration 225 G’st0 275 G’s 264.7
Peak Lateral Acceleration 15 G’s Maximum 10.2
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J22700 02/07/11 08/07/11
2 ENDEVCO 7264-2000 J36197 02/07/11 08/07/11
3 ENDEVCO 7264-2000 J36353 02/07/11 08/07/11
REMARKS:

) ¢ ﬁ
RECORDED BY: M DATE: 4/13/2011

APPROVED BY:
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4-6 Post-Test Calibration

HEAD DROP TEST SUMMARY

PART 572L
HEADFORM SERIAL NUMBER: 038 CALIBRATION DATE: 4/18/2011
CALIBRATION TIME: 2:29:27 PM
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 9.90
Temperature 19°Cto 26°C 21.5
Relative Humidity 10% to 70% 29.1
Peak Resultant Acceleration 225 G’st0 275 G’s 257.3
Peak Lateral Acceleration 15 G’s Maximum 13.4
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 J22700 02/07/11 08/07/11
2 ENDEVCO 7264-2000 J36197 02/07/11 08/07/11
3 ENDEVCO 7264-2000 J36353 02/07/11 08/07/11
REMARKS:

. ¢ :Z,:
RECORDED BY: m DATE: 4/18/2011

APPROVED BY:
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50 PHOTOGRAPHS

As Delivered — Right Side View
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Appendix A — Temperature Trace
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Appendix B — Calibration Certificates

MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Nomet Accel Standard Name: MGAME
Model # 352C03 Manufacturer Endeveo
Serlalfi: 95980 Model# 72642000
Capacity: G250 Serlal#: 135919
Calibration Date:  9/14/2010 Capacity/Ranges 2,000
Colibrated By: Modal Shop {G's)

Coltbratton Dafe: 21412011

NewDLR@Unime's) b 958

130K SHUNT

Linearify:z 0.99951

New vs Old Sensitivit 07

(% Difference}

Temperature: 72 °%

Humidity: 20%

Senshivity (mV/V/IG): 0025975

Calibrated By: Ryan Jones

Signature: %
e 1, Valado

1. Actunl daln of reference and sensor instruments is found In eallbration files

Appraved by:

2. Lineaviy Is defined ag  1- {Standard Deviatlon/ Mean)
All calibratlons pre fraceable to the Nnilonal Institute of Standards and ‘Fechnology

Calibration uncerialnty no greater than 4.0 % at the 95% confldence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Bensor

Nome: Acee! Standard Names MGAMI
Nodel # 352003 Manufacturer Endeveo
Serial #; 95930 Model # TF264-2000
Capacily: @250 Serinl #: 122664
Calibrafton Dater 571472010 CapacltyMange: 2,000
Calibrated By: Modal Shop G's)

Calibentlon Date: 2/472011

NewDLR(UNG'S) * 942

100K SHUNT

Lineartty 099938

New vs Ofd Sensitivit 12

(% Difference)

Temperature: n °r

Humidity: 20%

Senstibvity (mV/vVIG): 0.026447

Callbrated By: Ryan Jones

Signatuve: %A
Hhooen A, Valado

1. Actual data of yeference and sensor Instraments Is found In eallbration files

2, Bincarity is defined s 1- {Stondard Deviatlonf Mean)

Approved by:

Al caltbrations ave iraceabls to the National Institute of Standards and Fechuology

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

Signature; %

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

Approved by:

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

ACCELERCMETER
Reference Sensor

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

Calibratlon Dafe: 2142011

New DLR(UnitsiG'S) t 1137

100K SHUNT

Linea rlty:z 0.9997

New vs OId Sensitivit 02

{% Difference)

Temperature: 7 °F

Hunitdity: 20%

Senslileity nV/VIG): 0021883

Callbrated By: Ryan Jones

R
koo Q. Valudo

Signature;

Approved by:

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

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

ACCELEROMETER
Reference Sensor

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

Calibeation Date: 2042011

New DER(Units:G'S) T a9

100K SHUNT

Linearlty:? 0.99955

New vs Old Sensliivit 0.1

{% Difference)

Temperature: 7 "y

Hunitdity: 0%

Sensitlvity (uv/vIG): 0026479

Calibrated By: Ryan Jones .

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

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

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

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

ACCELEROMETER
Refervence ) Sensor

Name: Accel Standard Nawme: MGAM
Model # 352C03 Manufacturer Endeveo
Serinl #: 95980 Model#: 72642000
Capastly: G250 Serkal #: 135800
Callbration Date:  9/14/2010 Copacity/Range: 2,000
Calibrated By: Modal Shop &'9)

Calibration Datfe: 2/11201%

New DLR(Unlts:G'S) ! 918

160K SHUNT

Linesu’lty:2 09995

Newvs Old Sensifivit 0.6

(% Dilference)

Temperature: 1 °F

Humidify: 2%

Senshlvlty (V/VIG): 0.025451

Calibrated Byt Ryan Jones

IR
o, Valiado

Slgnature:

Approved by:

1. Actual dafa of reference and sensor Instruments is found in calibration files
2, Linearlty Is defined ns 1 (Standard Deviatlon/ Meany
All ealibrations are traceabls to $he Nadlonal Institute of Standards and Techuology

Calibration uncertainty no greater than  4.0% at the 95% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Name: Accal Standard None: MGAMI
Bladel # a52C03 Manufacturer Endeveo
Serial #: 95980 Model#:  7264-2000
Capacify: 352250 Serial # J22700
Calibration Date: 97142010 Copaclty/Range: 2,000
Cnlibrated By: Modal Shop (©'s)

Calibration Date; 2(7£2011

NewDLR@UnltsG'S) 1 964

100K SHUNT

Linearity” 099966

New vs 01d Senstifvit 0.5

{% Difterence)

Temperature: 70 °p

Humidify: 0%

Senslvity {mV/V/G): 0.023819

Calibrated By: Chris Collins
Chvis Glims
Signature:,
Approved by: M P’-&MU

1. Actual data of reference and sensor Instruments fs found In catibratlon fites
2. Linearlty Is defined as  1-{Standard Deviation/ Mean) .
All calibratlons are traceable te the Natlonal Institute of Standards and Technology

Calibration uncestalniy no greater than 4.0 % nt the 95% confidence level.
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MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

Nonte: Accel Standard Name; MGAMI
Maodel # 352C03 Manufacturer Endeveo
Serlal #: 95950 Modelds  7264-2000
Capnelty: G250 Serlal#; 136197
Calibratlon Dater 97142010 Capacity/Range: 2,000
Crllbrated By: Modal Shop @)

Calibratlon Date: 212011

NewDLR(Units:G'8) 1 1087

106K SHUNT

TAnsarlty: 09997

Ner vs Old Sensitivit 09

{% Difference)

Tenperature: 10 °r

Humidity: 20%

Senstiivity (mV/YV/G) 0.022869

Calibrated By: Chris Collins

Chnis (100ume
Signature;

1. Actun! data of reference and sensor Insfrusntents s found in calibration fites

Approved by:

2. Linearlty Is defined as  1- {Standard Deviatlon! Mean) .
All enlibratlons are teaceable to the Naflonat Instlihute of Standards and Technology

Callbration uncertainfy no greater than 4.0 % at the 95% confldence fevel.
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. MGA Research Corporation-Calibration Certificate

ACCELEROMETER
Reference Sensor

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

Cntibration Bate: 2172011

NewDLR(Units:G's) 1 991

100K SHUNT

Li nearlty:?' 0.99988

New vs Old Sensitvit 0.9

(% Difference)

Temiperatuve: 0 °F

Hunifdity; 20%

Sensttivity mV/ViGH 0025114

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

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

Caltbration uncertalnty no greater than 4.0 % at the 95% canfidence level,
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i 13 AT59 Tos Kempu RAC
HODAL . \ . Chustaath 1145241
; Hor ~Calibration Certificate~ v SLaasloal :
‘TTentate I : wawmadafishep,com i
Sensor Information Galibration Data Transducer Spacitlcations
Model Number, 352003 Sensiivily @ 160 Hz 9.94 mvig Amp, Range: 1500 d
Sedat Number: 95980 Phase @ 100 Hz: -0.87 deg. Resttulion: 0.0005 g
Menufecturer.  PCB Tesl Lovek: 1000 g ResonantFreq: = 60000 Hz
iD Numben Temp.Renge:  -B4ta 121 *C
Deserighon:  FOP® Accelerometer -65 lo 250 °F
Axis; Uni-Axial

Phase Response
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1 10 100 1000 10000

Frequency {Hz)
Data Table Nofes
Freq. (Hz)  Déviatlon {%) Phase (deﬂ_ Results relate only to the flems ¢2fibrated.
b 3.15 0.41 This cerlificate may not bs reproducad except in full, without wrilten psrmiston,
10 218 -0.36 tethod: Cathration s perfarmed In compliancs with 150 $001 end IS0 17025
80 0.80 -0.71 This ¢caforallon was perfemed with TMS 9(55C Calibration Worksletion versien 4.6.1
50 0.82 -0.68 Calfibration traceable to primary method which hiae been proficlency valldated through
100 0.00 -0.87 Interiaboratory comparson to NIST (prejact number 822/271196).
300 -0.88 -0.81 Back-to-Back Comparison Callbration par [SQ18083-21 .
500 -1.29 -0.77 Procedire Used: PRD-P220
1000 .87 -0.77 * Measurement uncertainty (95% confidance leval with coverage facler 2) lar frequancy ranges|
2000 2,45 068 tested during calibralion 2ra as follows: 0.5-4.99 Hz; £ 3.004, 5-2.9% Hz; £ 2.50%, 10-99 Hy;
3000 246 061 £ 1.70%, 100 Hz; + 1.25%, 101-920 Hz; £ 1.40%, 923-5000 Hz; + 1.70%, 5001-10,000 Hz, &
y - 2.20%, 10,001-15,000 Hz; + 3.65%, 15,001-20,000 Hz: £ 4.75%.
4000 -2.68 -0.49
£000 -2.40 -0.40 Gustomer User Notes
6000 -2.09 -0.26 MGA Research Corp.
7000 -1.63 -0.23
8000 -1.19 043
9000 0350 0.02 " Unit Condltlon Lah Geonditlons
10060 0.76 -0.81 As Found:  In Tolerance Temperature: T3(23) F{0)
As Lefl: In Tolerance Humidity: 2 %
Approval information
Techniclan: Ed Beviin Gal Date: 94142010
Approval: ¥ m-r.-,‘/CR JL\ Bue Date;

CallD: 15808 264901 Page 10f 2
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3149 Pt Kemper R,
Clrecfanatk, O 452101

~ 3 H Pfi ~ Phy S13-355-9919
Calibration Certificate e
TR ssvmedalsitop.com

Sensor Information Note

Model Mumber 352C03

Serfal Number 85980 This eertificate may not ba reproduced

excepl in fulfl, without wrilten
Manufaclurer PCB pemilsion.
1D Nurnbar

Standards andfor Equipment Used During Calibration
Description Manufacturer Madel Serlat Dug Date
Diata Aquisition Card NI 4469 15004324 GF2072014
Std Accelerometer PCB 08CA200 110553 12182010
Alr Boaring Shaker PCB 398C1H1 603 na
$td Sig Conditioner PCB 442A102 173 1218/2010
SUT Signal Gonditioner s ] 443B101 378 971872010
Power Amplifier T™MS 2100E21-C 1002 nfa
Techsician: EdDevin oo P s 4 ColDate:  BH4/2010
Customer;  MGA Research Corp. Due Date;

Callx 16600

Page 2 of2
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MICHIGAN OPERATIONS
DATE: 24
SUPERCEDES: MGATFTMCS

DOC, NO: MOATE TMC
RBVISIONNO.1 6
PAGR3IOF3

Tapé Measuve Calibratlon Cerilfleate

Roferencs Steel Rulg Subjest Tapo Measurs
Brandt S0 pea Sord . Brand: FELE
/N Midoo 797 s TPAt 12
Caltbratlon Dats; 4 J1.5 /72 CellbrationDate: g 2. [/ 2/ A
Rofurence | Subject Tape Reference Subject Tape | ryierovanca
in {mm} Measure in {mm) Measure
o0 & & 18-{456) Yzo o
1(25) 25 o 19 (475} y78 &>
2,(50) So o 20 (500) Soo o
3 (75) 15 o 21 (325) Rie o
4 (100) Joo o 22 (550) 5o o
5 (125) t1zs o 23 (575) 575 &
6 (150) 15e o 24 (600) HLOO &
7 (175) 175 = 25 (625) bzs o
g (200) 208 > 26 (650) AT o
9 (225) zz§ o 27 (675) L5 o
10 (250) Z2 50 o 28 (700} 760 o
11 (275) z78 o 29 (725) . 725 o
12.(300) Joo o 30 (750) 7LD &
13 (325) 725 o 31(775) 778 o
14 (350) JL0 o 32 {800) SR> o
15 (375) 375 2 33 (825) £z2L o
16 (400) Yoo o 34 (350} Bso o
17 (425) yz25 Jor) 35 (875) 758 O

1£ a1l differences ate = 132 of an inch (1 mmn), then the fape measire i3 aceeptable, o
Pass Feil Maximum Difference =

Date: /Z/fj' / 2o/ Performed By: % ) f—

Alltalibratlons ars fraccableto the Natlozal Institute of §tandards and Technology Pstimated unceriainty of the measurentent ds &
0.2%, Al cerlification data 4ad equipment avs on fils fordnspection atyoar request, Bestuneerfaloifes represeut expanded uneeriainties
expresstd at approxtmately the 95% confidenca evel ustng a caverage factorke=2
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gary.hockin@midwayproducts.com

Gal!no.
CALBRATION CERT 051361

* 4700 Barden Court 8E, Kentwood M| 49512, Telephone: 616-898-3124, Fax: £16-898-2384, www.metrocal.com

Certificate of Calibration

MGA Research Order Number: 89370
448 Executive tilve Cortifficate Number: 10090380% .
Troy, Mi 48083 Page: 1 of1
Gauge Number: MGAOOT12 Customer PO: N/A
Gaugs Desc; Digitat Protractor Last Calibration: N/A
Manufacturer: Milutoyo Gafforation Date: 8/3/18
Model Numbar; 860-316 Next Qalibration: $/3711

‘Serlal Number: 06081641

As Found Condition: In Tolerance As Lefi Condition: 1e Tolerance

MsiroCal, Inc maintains reference standards of measurement which are traceabls 16 the National Instiute of Standards and
Technology, or othar authorized Nathnal Slandards. Calforation was performad In accordance with MstraCa! Procsdure
CP045 and cornplies with the ANSINCSL 2540-1 and ISOAEC 17025 Standards. Results shall not be reproduced, except
In full, without the written approval of MetreCal, Inc. Resulls relats only to the flam(s) calibrated. Any numbsr of faclors may
cause the calibration item to drift out of calibration before the ded Interval has expired. Stafements of compliance
made using simple acceptance rule,

Calibration Procedurs

Unceralnty Expressed at
Standard Used Col Date Dug Dats Traceable No. 95% contidence {K=2}
Gage Block Set 8210 8211 D# 105 0.0015°
DoAll Slne Bar 12119 2114t ID# 1879 0.0015°
Resulis:
As Found Readings
Hominat Actuat Devlallon
Units 5.00 50 0.060 !
Decimal Deg. 10.60 10.14 0.10
20,00 200 0.60 s
Tolarance 30.00 200 0.60 i
£0.1°Level 40.00 399 -0.19
+ 0.2°Maximum Error Refarence Leve! Check: Within £ 0.1 degress
As Left Readings
Rominal Actual Devlation
5.00 5.0 0.00
10,00 10.1 0.10
20.00 200 0.00
30.00 30.0 0.00
40.00 399 010

Raference Level Cl';eck: Within £ 0.1 degress
Comments: Environmental conditions during calibration: 68 °F, 44% RH,

Ne adjustment required.
SheeHtiar s guto

Shannon Kublcsk
Calibration Tachalslan

™ Checked box indleate this cafforation was performed at the customsrs facility.

@ ofh
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Calibration Certificate

NoveSiar

SoLuTl N : g 1271
Metrolopy Servi 35?00 .PlymouthRd‘ Ce}LlB . TIO ' oL .
R;n"'i; o drﬂz:geme“‘ ervices Livonia, ME 48150 “2253‘1'32 gse&glgc:é; i ‘
DICKSON FEHI125 TEMP/RH RECORDER
SERALNUMBER: 06163263 WORK ORDER: 1281428469
ASSET NUMBER: 750918
I T R
PROCEDURE REV: A TESTRESULT:  PASS
CALIBRATED BY:  JOE McCONNAUGHHAY PERFORMED ON:6M0/2040
CUSTOMER: MGA RESEARCH CORP CAL DUE DATE: 81012011
446 EXECUTIVE DRIVE DATATYPE:  FOUNDLEFT
TROY, MI 48083 TEMPERATURE: 21.00°C
PRIMARY CONTAGT:  THOMAS M. HUTTER HUMIDITY: 13%

This instrument has been processed and calibrated fu aceordance with 1he NovaStar Sobutions Quality System Manual and is traceabls to the
Natlonal Tnstltute of Standards and Technology (NIST), or to NIST accepted intrinsic standards of measvreinent, or derfved by the ratio type of’
selfcalibration techniques. The MovaStar Solutlons quallty system is aceredited fo ISGAIRC 17025:2005 and ANSIYNCSL Z540-1-199.

The resvilts reported herein apply only fo the calibration of the ilem described above No sampling plan was used for this celibration.

The ratio of the tolerance of the instrument or parameter being calibrated to the expanded uncertainty of the standard(TUR) is greater than 411
uvnless otherwise specified. Expanded uncetiaintics are expressed at the approximate 5% level of confidence nsing s K=2.

Dus to any number of factors, the recommended due date on the item does nat imply continuing conformancs to specifieations during the
reconmended Interval.

For range and best measurement capability specifications for the standards used to perform this calibration, ses the most recent calibration report
maintained by this calibration Inboratory (avallable upon request). '

This report may not be reproduced, except in full, without written approval fram NovaStar Sclutions

As Recelved Condition: TN TOLERANCHE As Returned Condition: IN TOLERANCE

Action Taken: FULL CALIBRATION

REMARKS:

Etendards Used

Asset# Ceri# Descrintion Cal Date Due Date
002326 002326:1264588323 VAISALA HMK-15 HUMIDITY SALTS 172772010 22011
19t4 1914:1262706187 FLUKE [502A THERMOMETER READOUT 11512010 11512011
1915 1915:1264951189 HART SCIENTIFIC 5614 PRT 13172010 113112011
1917 1917:1263889036 VAISALA MITO/HMP 76 MEASUREMENT 1720/2010 172072081

INDICATOR/PROBE

#xkkk End of Certificate +#+%#

e

QA approved: P L/Date: g /-0
ignature: Vs e
set prcodes [EBNRNIET sigmture =y

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

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

Certificate of Calibration

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

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

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

Celibratlon Procedure

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

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

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

Shannan Kublcek
Galforation Technician

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

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

wa

callbratien cort. 1448.04

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

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

Resulls relzte only to Hemo sted.

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

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

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

Sterling Scale does not warranty caltbeatlon,




