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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 2006 Toyota Highlander, 2WD 4-Door MPV, meets the performance
requirements of FMVSS 201, Occupant Protection in Interior Impact - Upper Interior Head

Impact Protection.

Tests were conducted during July 19-21, 2006 on a 2006 Toyota Highlander, 2WD
4-Door MPV, manufactured by Toyota Motor Corporation.

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 July 1, 2005.

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 July 1, 2005.
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2.0 COMPLIANCE TEST DATA SUMMARY

The 2006 Toyota Highlander, 2WD 4-Door MPV, was equipped with A, B, Other
(O), and rear-pillars, an adjustable seat belt anchorage on each B-pillar, a non-
adjustable seat belt anchorage on each O-pillar, a grab handle located on the side rail
above the front driver and passenger doors, and an overhead console located in the

center of the front upper roof.

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

Toyota. The twelve (12) targets chosen were:

AP1 BP1 OP1 URS (OP1)
AP2 BP2 SR1 UR3 (SR3-3)
AP3 BP3 UR2 (BP1) URS (RC)

The 2006 Toyota Highlander, 2WD 4-Door MPV, tested appears to comply with
the performance criteria for FMVSS 201U. The HIC(d) measured using the Part 572L

(Free Motion Headform) was below 1000 for each tested component.



TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Toyota Highlander, 2WD 4-Door MPV

VEH. NHTSA NO.: C65101
VEH. BUILD DATE: November, 2005

VIN: JTEGD21AX60140034

TEST DATES: July 19-21, 2006
TEST LABORATORY: MGA Research Corporation

OBSERVERS: Matt Kerr, Bryan Hood

COLOR: Gold

VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) | FMH IMPACT ON FMH
TARGET SIDE ANGLE ANGLE (kph) HIC (mm)
(deg) (deg) Above | Left/Right
AP1 Right 111 16 23.1 416 331 12 12 Left
AP2 Left 200 46 24,0 762 789 10 5 Left
AP3 Right 158 44 24.2 790 826 12 12 Left
BP1 Right 80 15 23.8 678 679 74 0
BP2 Left 270 4 241 562 524 15 3 Left
BP3 Right 86 -5 23.9 542 498 10 0
OP1 Left 270 3 23.7 525 475 25 10 Left
SR1 Left 270 35 242 841 894 47 0
UR2 (BP1) Left 270 50 23.3 653 646 22 6 Left
URS (OP1) Right 90 50 23.8 438 360 22 3 Left
UR3 (SR3-3) Left 270 50 24.0 630 614 23 3 Left
UR6 (RC) Left 270 50 242 716 729 23 3 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.




. POST TEST COMMENTS:

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

AP1 Right: Headliner deformation.

AP2 Left: The A-pillar dislodged.

SR1 Left: Headliner deformation.

UR5 (OP1) Right: Headliner deformation.

UR3 (SR3-3) Left: The headliner creased.

REMARKS:
The targets listed were impacted in the following order:
Left: AP2, SR1, BP2, UR2 (BP1), OP1, UR3 (SR3-3), UR6 (RC)
Right: AP3, AP1, BP3, BP1, UR5 (OP1)

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

mm rule was observed for vertical components.

RECORDED BY: Matt Kerr DATE: July 21, 2006

. APPROVED BY: Helen A. Kaleto
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GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Toyota Highlander, 2WD 4-Door MPV
VEH. NHTSA NO.: C65101 VIN: JTEGD21AX60140034 COLOR: Gold
VEH. BUILD DATE: November, 2005 TEST DATES: July 19-21, 2006

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: Matt Kerr, Bryan Hood

INTERIOR TRIM INFORMATION: A, B, O, and rear-pillars, an adjustable seat belt
anchorage on each B-pillar, a non-adjustable seat belt anchorage on each O-pillar, a grab

handle located on the side rail above the front driver and passenger doors, and an

overhead console located in the center of the front upper roof.

SUNROOF INFORMATION:
Installed: Yes X No

Operation: Electric Manual

SIDE RAIL CURTAIN AIRBAG INFORMATION:
installed: Yes X No

ROLL-BAR INFORMATION:

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

GENERAL INFORMATION:
Date Received: May 10, 2006; Odometer Reading: 28 miles
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DATA FROM VEHICLE'S CERTIFICATION LABEL:
. Vehicle Manufactured By: Toyota Motor Gorporation
Date of Manufacture: November 2005; VIN: JTEGD21AX60140034
GVWR: 2430 kg; GAWR FRONT: 1300 kg;
GAWR REAR: 1340 kg

DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 210 kpa REAR: 210 kpa
Recommended Tire Size: P225/70R16
Recommended Cold Tire Pressure:
FRONT: 210 kpa REAR: 210 kpa
Size of Tire on Test Vehicle: P225/70R16
Type of Spare Tire: P225/70R16 Saver:___; Standard X

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench ; Bucket X; Split Bench
. Number of Occupants: Front 2; Rear 3; TOTAL 5

VEHICLE CAPACITY WEIGHT:

Vehicle Capacity Weight (VCW) = 390 kg
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) = 50 kg (difference)

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

fluids)
Right Front = 436.5 kg Right Rear = 354.0 kg
Left Front = 468.5 kg Left Rear = 343.0 kg
TOTAL FRONT = _905.0 kg TOTAL REAR = _697.0 kg
% Total Weight = 56.5 % % Total Weight = 435 %

TOTAL DELIVERED WEIGHT = 1602.0 kg



CALCULATION OF VEHICLE’'S TARGET TEST WEIGHT:

Total Delivered Weight = 1602.0 kg
Max. Test Cargo/Luggage Weight = 50.0 kg
Target Test Weight = 1652.0 kg

WEIGHT OF TEST VEHICLE FULLY LOADED:
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Right Front = 435.5 kg Right Rear = 379.5 kg
Left Front = _468.5 kg Left Rear = 368.0 kg
TOTAL FRONT = _904.0 kg TOTAL REAR = 747.5 kg
% Total Weight = 54.7 % % Total Weight = 45.3 %
TOTAL TEST WEIGHT = 1651.5 kg
Weight of ballast secured in vehicle’'s cargo area = 50.0 kg
TEST VEHICLE ATTITUDE:
AS DELIVERED: Right Front 817 mm; Left Front 803 mm;
Right Rear 820 mm; Left Rear 813 mm;

Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angie at Front Bumper =
Roll Angle at Rear Bumper =

_ 0.1 Rear is higher
__0.3 Rear is higher
_0.0

_ 0.3 Right-side is higher

FULLY LOADED: Right Front 817 mm; Left Front 803 mm;
Right Rear 812 mm; Left Rear 808 mm;

Pitch Angie at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =
Roll Angle at Rear Bumper =

0.1 Front is higher
0.1 Rear is higher
0.

0.3 Right-side is higher

o



AS TARGETED: Right Front 981 mm; Left Front 973 mm;
Right Rear 986 mm,; Left Rear 971 mm,;

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

AS TESTED ON RIGHT SIDE:
Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper =
Roll Angle at Rear Bumper =

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

VEHICLE WHEELBASE = 2700 mm

0.0

Rear is higher

0.
0.

o W

——

0.4 Right-side is higher

__0.1 Front is higher

Rear is higher

o o
o N

0.3 Right-side is higher

0.

.3 Rear is higher
0.

0.4 Right-side is higher

o

o

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

seat and 240 mm for the passenger front seat.

RECORDED BY: Matt Kerr DATE: July 14, 2006

APPROVED BY: Helen A. Kaleto




TABLE 2-3
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Toyota Highlander, 2WD 4-Door MPV

VEH. NHTSA NO.: C65101
VEH. BUILD DATE: November, 2005

VIN: JTEGD21AX60140034

TEST LABORATORY: MGA Research Corporation
OBSERVERS: Matt Kerr, Bryan Hood

COLOR: Gold
TEST DATES: July 19-21, 2006

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MINIMUM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE | HORIZONTAL ANGLE
L 195°-255° L 199.6° L 249.4°
A-PILLAR
R 105°-165° R 110.4° R 158.5°
L 195°-345° L 199.5° L 276.0°
B-PILLAR
R 15°-165° R 85.3° R 161.3°

AS DETERMINED USING THE PROCEDURES SPECIFIED IN $8.13.4.1

REMARKS:

RECORDED BY: Matt Kerr

APPROVED BY: Helen A. Kaleto

DATE: July 14, 2006
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VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Toyota Highlander, 2WD 4-Door MPV
VEH. NHTSA NO.: C65101 VIN: JTEGD21AX60140034 COLOR: Gold
VEH. BUILD DATE: November, 2005 TEST DATES: July 19-21, 2006

TEST LABORATORY: MGA Research Corporation

OBSERVERS: Matt Kerr, Bryan Hood

VERTICAL IMPACT ANGLE RANGES

VERTICAL ANGLE | MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
FRONT HEADER |FH1 |L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
FH2 L 0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
SIDE RAIL SR1 (L 0°-50° L 0° L 35°
R 0°-50° R 0° R 33°
SR2A |L 0°-50° L 0° L 21°
R 0°-50° R 0° R 21°
SR2B |L 0°-50° L 0° L 36°
R 0°-50° R 0° R 36°
SR3-1 |L 0°-50° L 0° L 18°
R 0°-50° R 0° R 18°
SR3-2 (L 0°-50° L 0° L 18°
R 0°-50° R 0° R 18°
SR3-3 (L 0°-50° L 0° L 33°
R 0°-50° R 0° R 33°
REAR HEADER |RH L 0°-50° L 0° L N/A
R 0°-50° R 0° R N/A
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VERTICAL ANGLE | MINIMUM VERTICAL |MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
A-PILLAR AP1 |L -5°-50° L -5° L 17°
R -5°-50° R -5° R 16°
AP2 |L -5°-50° L -5° L 46°
R -5°-50° R -5° R 48°
AP3 |L -5°-50° L -5° L 44°
R -5°-50° R -5° R 44°
B-PILLAR BP1 |L -10°-50° L -10° L 16°
R -10°-50° R -10° R 15°
BP2* |L 0°-50° L 0° L 4°
R 0°-50° R 0° R 5°
BP3 |L -10°-50° L -10° L -5°
R -10°-50° R -10° R -5°
BP4 L -10°-50° L -10° L -7°
R -10°-50° R -10° R -6°
OTHER PILLAR  |OP1* |L 0°-50° L 0° L 3°
R 0°-50° R 0° R 3°
OoP2 |L -10°-50° L -10° L 3°
R -10°-50° R -10° R 3°
REAR PILLAR RP1 |L -10°-50° L -10° L. N/A
R -10°-50° R -10° R N/A
RP2 IL 0°-50° L -10° L N/A
R 0°-50° R -10° R N/A
UPPER ROOF 1 0°-50° Q° 49°
UPPER ROOF 2 0°-50° 0° 50°
UPPER ROOF 3 0°-50° 0° 50°
UPPER ROOF 4 0°-50° Q° 50°
UPPER ROOF 5 0°-50° Q° 50°
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VERTICAL ANGLE | MINIMUM VERTICAL |MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
UPPER ROOF 6 0°-50° 0° 50°

As determined using the Procedures specified in $8.13.4.2. *Targets BP2 and OP1 are
seat belt anchorage locations. N/A indicates that Targets RP1, RP2, and RH were

exempt from testing per S6.3(b) of FMVSS 201.

RECORDED BY: Matt Kerr

DATE: July 14, 2006

APPROVED BY: Helen A. Kaleto
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TABLE 2-5
TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Toyota Highlander, 2WD 4-Door MPV
VEH. NHTSA NO.: C65101 VIN: JTEGD21AX60140034 COLOR: Gold
VEH. BUILD DATE: November, 2005 TEST DATES: July 19-21, 2006

TEST LABORATORY: MGA Research Corporation

OBSERVERS: Matt Kerr, Bryan Hood

Measurement Description Left Side | Right Side
M Seat Fore/Aft Travel (Front seats) 240 mm 240 mm
T Horizontal < {CG-F1 {Left Seat) to (Right A-Pillar)} 110.6° --
At° 360°-T° 249.4° -
we Horizontal < {CG-2 (Left Seat) to (Left A-Pillar)} 199.6° -
A2° A2° = W° 199.6° -
ue Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 276.0° -
B1° B1°=U° 276.0° -
Ve Horizontal < {CG-R (Left Seat) to (Left B-Pillar}} 199.5° -
B2° B2° =V° 199.5° -
We (right) Horizontal < {CG-F2 (Right Seat) to {Right A-Pillar}} - 158.5°
A1° (right) A1° (right) = W° (right) - 158.5°
T ° (right) Horizontal < {CG-F1 (Right Seat) to (Left A-Pillar)} - 249.6°
A2° (right) 360°-T° (right) - 110.4°
V ° {right) Horizontal < {CG-R (Right Seat) to (Right B-Pillar)} - 161.3°
B1° (right) B1° {right) = V*° (right) -- 161.3°
U ° (right) Horizontal < {CG-F2 (Right Seat) to (Right B-Pillar)} - 85.3°
B2° (right) B2° (right) = U° (right) - 85.3°
J A-Pillar {(Plane 3) - (Plane 5)} 381.3mm | 379.2 mm
Ji2 J+2 190.7 mm | 189.6 mm
D1 Upper Roof {(Plane A) - (Plane B)} 2396.0 mm
D1/2 D1=2 1198.0 mm
D2 Upper Roof {(Plane C) - (Plane D)} 1231.1 mm
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Measurement Description Left Side | Right Side
D2/2 D22 615.6 mm
.35D1 .35 x D1 838.6 mm
.35D2 .35x D2 430.9 mm
N E_—llrill)a}r {(BPR) - (lowest point on daylight opening forward of B- 487.3mm | 483.3 mm
niar
N/2 IE_—II;’ilrl)a;r {{BP3) - (lowest point on daylight opening forward of B- 2437 mm | 241.7 mm
nia
N/4 E.—Ilrill)a;r {(BP4) - (lowest point on daylight opening forward of B- 121.8 mm | 120.8 mm
illar
Q O-Pillar (Plane 13 — Plane 14) 437.9 mm | 441.7 mm
Q/2 Q/2 219.0 mm | 220.9 mm
D R-Piltar (Point 7 — Point M) 950.0 mm | 950.0 mm
3D/7 3*D/7 4071 mm | 407.1 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 2395.1 -378.6 1430.1 2397.2 383.4 1436.1
Rear Row 3247.7 -371.8 1445.8 3249.9 380.2 1451.7
SgRP Locations (vehicle coordinates)
Left (mm) Right (mm)})
X y z X y z
Front 2397.0 -380.0 1428.0 2397.0 380.0 1428.0
Rear 3250.0 -375.0 1442.0 3250.0 375.0 1442.0




2-14

CG Locations (world coordinates)

Left (mm) Right (mm)
X y z X y V4
CGF1 23151 -378.6 2090.1 2317.2 383.4 2096.1
CGF2 2555.1 -378.6 2090.1 2557.2 383.4 2096.1
CGR 3407.7 -371.8 2105.8 3409.9 380.2 2111.7

REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in millimeters):
Driver door top striker bolt (x, y, z) = 2518.0, -805.3, 1574.9

Driver outboard front seat anchorage (x, y, z) = 2034.4, -601.5, 1148.1
Passenger door top striker bolt (x, y, z} = 2518.0, 805.3, 1574.2

REMARKS:

RECORDED BY: Matt Kerr

APPROVED BY: Helen A. Kaleto

DATE: July 14, 2006
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TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2006 Toyota Highlander, 2WD 4-Door MPV
VEH. NHTSA NO.: C65101 VIN: JTEGD21AX60140034 COLOR: Gold
VEH. BUILD DATE: November, 2005 TEST DATES: July 19-21, 2006

TEST LABORATORY: MGA Research Corporation

OBSERVERS: Matt Kerr, Bryan Hood

SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertical Relocation (f);tfe;:i;:'“ Impact
X y z Angle {deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
A-Pillar Left Side
AP1 2078.1 -552.0 2232.5 -- - Yes - -
REL 2105.4 -570.5 2195.2 249 17 -- 2 No
AP2 2038.7 -598.1 2145.0 200 46 No - Yes
AP3 1872.7 | -635.7 | 2042.8 200 44 No - No
A-Pillar Right Side
AP1 2082.0 -551.4 2235.4 -- - Yes - --
REL 2094.5 571.6 2191.2 111 16 -- 2 Yes
AP2 2046.0 596.9 2147.2 158 48 No - No
AP3 1868.9 630.9 2048.0 158 44 No - Yes
B-Pillar Left Side
BP1 2623.0 -511.2 2306.9 -- -- Yes - -
REL 2622.2 -505.6 12104 270 16 - 1 No
BP2 2596.8 | -620.2 | 2048.7 270 4 No - Yes
BP3 2578.2 -645.0 2063.3 -- - Yes -- -
REL 2552.5 -667.6 2023.5 276 -5 - 2 No
BP4 2655.4 -698.1 1941.7 200 -7 - -- No
B-Pillar Right Side
BP1 2619.6 518.2 2301.7 -- -- Yes - -
REL 2620.1 513.7 2306.2 90 15 - 1 Yes
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SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (:)::253 i;l:n Impact
X v . Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
BP2 2600.1 622.9 2047.3 90 5 No -- No
BP3 2573.7 648.0 2059.6 -- - Yes - -
REL 2553.6 665.6 2022.1 86 -5 - 1 Yes
BP4 2651.6 700.4 1938.3 161 -6 No -- No
Other Pillar Left Side
OPR 3520.2 -501.1 2305.1 - - - - --
OP1 3536.8 | -619.6 | 2096.7 270 3 No -- Yes
OP2 3549.8 | -624.0 | 2085.6 270 3 No - No
Other Pillar Right Side
OPR 3520.2 508.6 2303.1 -- - -- -- -
OP1 3531.0 628.4 2093.9 90 3 No - No
OoP2 3544.2 634.5 2082.2 90 3 No - No
Rear Pillar Left Side
RP1 4129.4 -518.8 2254 .8 Target exempt from testing per S6.3(b). No
RP2 4043.2 -654.2 21041 Target exempt from testing per S6.3(b). No
Rear Pillar Right Side
RP1 4131.6 518.5 2260.7 Target exempt from testing per S6.3(b). No
RP2 4034.6 659.0 2111.2 Target exempt from testing per S6.3(b). No
Front Header Left Side
FH1 1995.9 -430.6 2230.8 180 50 No -- No
FH2 1980.1 -281.2 2236.4 180 50 No -- No
Front Header Right Side
FH1 1991.7 432.3 2225.9 180 50 No -- No
FH2 1975.8 283.3 2232.6 180 50 No -~ No
Side Rail Left Side
SR1 22281 -514.5 2269.2 - - Yes -- --
REL 2211.1 | -497.8 | 2264.6 270 35 - 1 Yes
SR2A 2378.2 | -524.2 | 2295.0 -- - Yes - -
REL 2433.9 -5604.9 | 2252.7 270 21 - 3 No
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SUMMARY OF TARGETING RESULTS

Target Location (mm) Horizontal Vertical Relocation (:.);tfegss i;:; Impact
X y , Angle (deg) | Angle (deg) | (Yes/No) Spheres) (Yes/No)
SR28B 23220 | -526.5 | 2289.8 - - Yes - -
REL 2306.5 | -515.8 | 2237.7 270 36 - 2 No
SR3-1 3046.8 | -498.9 | 2269.1 270 18 No - No
SR3-2 3184.0 | -497.0 | 2269.9 270 18 No - No
SR3-3 3670.1 | -507.9 | 2297.6 270 33 No - No
Side Rail Right Side
SR1 22314 | 526.0 | 2265.2 - - Yes - -
REL 22107 | 508.9 | 2260.7 90 33 - 1 No
SR2A 23824 | 5248 | 22927 - -- Yes - -
REL 2432 1 509.3 | 2249.3 90 21 - 3 No
SR2B 2319.2 | 5259 | 2286.7 - - Yes - -
REL 23085 | 510.1 2238.7 90 36 - 2 No
SR3-1 3043.7 | 507.9 | 2264.7 80 18 No - No
SR3-2 3181.8 | 505.3 | 2267.9 90 18 No - No
SR3-3 3669.3 | 512.9 | 2299.2 90 33 No - No
Rear Header Left Side
RH 4160.9 -370.9 2289.0 Target exempt from testing per S6.3(b). No
Rear Header Right Side
RH 41626 | 3809 | 2286.2 Target exempt from testing per 56.3(b). No
Upper Roof Left Side
UR1 (SR1) | 23239 | -360.9 | 2317.7 270 49 No -- No
UR2 (BP1) | 26211 | -422.6 | 23184 270 50 No -- Yes
UR3 (SR3-3) | 3669.8 | -420.8 | 23195 270 50 No - Yes
UR6(RC) | 38438 | -4222 | 2316.4 270 50 No - Yes
Upper Roof Right Side
UR4 2782.1 424 1 2319.7 90 50 No - No
UR5 (OP1) | 3520.7 424 1 2315.7 90 50 No - Yes

As determined using the Procedures specified in $10.1-10.13.

REMARKS:

RECORDED BY: Matt Kerr

DATE: July 14, 2006 APPROVED BY: Helen A. Kaleto
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Impact Testing
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JOB/NHTSA NO: G06{7-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): AP1Right
MGA Test Reference No..FM6172
Approach Horizontal Angles:111°

Approach Vertical Angles:16°

Additional Description:

Test Number:#8

Temperature:25C
Humidity:44%

Time of Test:12:15 PM
FMH Serial No:[039]

3-4

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
4186 331 9.5 23.1 12 12 Left

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J13753 -103.6 1.54 1.54
6 J22700 94.4 1.53 1.54
z 7 J32734 95.5 1.45 1.45

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

Headliner deformation.

Recorded By: % %J”V Approved By*: M V—’&LiUDate: 7/20/06

*Only necessary for NHTSA (Government)} Compliance testing.




Customer: NHTSA
Test# 8
FM6172

3-5
FMH
GO617-001.4

Vehicle Program : Toyota Model Year: 2006
Target: AP1
Test Date: 7/20/06 Vehicle Side: Right

Additional Desc: N/A Horz/Vert Angle: 111/16

HIC(d) = 416, HIC = 331, Delta T= 9.5 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota
Test # 8§
FM6172 Test Date: 7/20/06

Additional Desc: N/A
HIC(d) = 416, HIC =331, Delta T = 9.5 msec

3-6

Model Year: 2006

Target: AP1

Vehicle Side: Right
Horz/Vert Angle: 111/16

Max Acceleration = 1.8 g's @ .2 msec, Min Acceleration =-90.1 g's @ 5.4 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 8 Target: AP1
FM6172 Test Date: 7/20/06 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 111/16

HIC(d) = 416, HIC =331, Delta T= 9.5 msec

Max Acceleration = 1.5 g's @ 6.2 msec, Min Acceleration = -26.7 g's @ 12 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test # 8 Target: AP1
FM6172 Test Date: 7/20/06 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 111/16

HIC(d) =416, HIC = 331, Delta T= 9.5 msec

Max Displacement = 52.7 mm @ 14.8 msec
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E =mga Impact Testing
7118/06 GO6I7-001.4
2006 NHTSA C65101 TOYOTA . .
FMVSS 201U - UPPER INTERIOR

TEST #1 LEFTAP2 K
HIV IMPACT ANGLE= 200/ 46 §

FME165 PRE-TEST




QHirn

71 4
2006 NHTSA C65101 TOYOTA
FIAVSS 201U - UPPER INTERIOR
TEST#1 LEFT AP2

MV IMPACT ANGLE= 200/ 46 .

FM6165 JOSTTEST
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Impact Testing

G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR
TEST #1 LEFT AP2

H/V IMPACT ANGLE= 200 / 46
FM6165 - POST-TEST )




JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): AP2Left
MGA Test Reference No.:FM6165
Approach Horizontal Angles:200°

Approach Vertical Angles:46°

Additional Description:

Test Number:#1

Temperature: 25C
Humidity: 40%

Time of Test: 3:15 PM
FMH Serial No:[035]
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VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At {msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
762 789 7.5 24.0 10 5 Left

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 914 1.54 1.54
6 J35919 94.4 1.53 1.54
7 J22664 94.3 1.45 1.45

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

A-pillar dislodged.

Recorded By: m %W Approved By*: M ‘Z&ﬂﬁu Date: 7/19/06

*0Only necessary for NHTSA (Government} Compliance testing.
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FMH
GO06I7-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 1 Target: AP2
FM6165 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 200/46

THIC(d) = 762, HIC = 789, Delta T = 7.5 msec

Max Resultant = 134.8 g's @ 28.6 mm
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test # 1 Target: AP2
FM6165 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 200/46

HIC(d) = 762, HIC = 789, Delta T = 7.5 msec

Max Acceleration =-.1 g's @ 0 msec, Min Acceleration =-131.3 g's @ 5.9 msec
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FMH
GO617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 1 Target: AP2
FM6165 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 200/46

HIC(d) =762, HIC =789, Delta T = 7.5 msec

Max Acceleration = 8.2 g's @ 9.5 msec, Min Acceleration =-28.7 g's @ 6.1 msec
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Customer: NHTSA
Test# 1

FM6165

Additional Desc: N/A

FMH
(G0617-001.4

Vehicle Program : Toyota
Test Date: 7/19/06

HIC(d) = 762, HIC =789, Delta T = 7.5 msec

3-16

Model Year: 2006

Target: AP2

Vehicle Side: Left
Horz/Vert Angle: 200/46

Max Displacement = 30.3 mm @ 7.7 msec
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Impact Testing
7120/06 G06I7-001.4

2006 NHTSA C65101 TOYOTA |
FMVSS 201U - UPPER INTERIOR

TEST #7 RIGHT AP3

POST-TEST '}




JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): AP3Right
MGA Test Reference No.:FM6171
Approach Horizontai Angles:158°

Approach Vertical Angles:44°

Additional Description:

Test Number:#7

Temperature:25C
Humidity:44%

Time of Test:2:30 PM
FMH Serial No:[035]
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VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
- Impact location on FMH {mm)
HIC(d) HIC At {msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
790 826 59 242 12 12 Left

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 -91.4 1.54 1.54
Y 6 J35919 94.4 1.53 1.54
z 7 J22664 94.3 1.45 1.45

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

No visible damage.

Recorded By: 7%«% QM/ Approved By*: M lr_)aMu Date: 7/20/06

#Qnly necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test# 7

FM6171

Additional Desc: N/A

FMH
GO06I7-001.4

Vehicle Program : Toyota

Test Date: 7/20/06
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Model Year: 2006
Target: AP3
Vehicle Side: Right

Horz/Vert Angle: 158/44

HIC(d) =790, HIC = 826, Delta T = 5.9 msec
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160

140

120

100

80

60

\_ﬂ//

40

20

,__f-_r—/\/\/v

10 15 20
Resultant (g's) vs. Displacement (mm)

25 30

180

Max Resultant = 160.9 g @ 2.5 msec

160 /\
140

// \

100 /

80 /
60

o

20/
0

10 15 20
Resultant Accel (g's) vs. Time (msec)

25

Page 1 of 4



3-22

FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 7 Target: AP3
FM6171 Test Date: 7/20/06 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 158/44

HIC(d) = 790, HIC = 826, Delta T= 5.9 msec

50 Max Acceleration = .2 g's @ 20 msec, Min Acceleration = -159 g's @ 2.5 msec
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FMH
G0617-001.4
Customey: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 7 Target: AP3
FM6171 Test Date: 7/20/06 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 158/44

HIC(d) = 790, HIC = 826, Delta T = 5.9 msec

10 Max Acceleration =4.3 g's @ 13.2 msec, Min Acceleration =-31.8 g's @ 5.9 msec
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Customer: NHTSA
Test# 7

FM6171

Additional Desc: N/A

FMH
G0617-001.4

Vehicle Program : Toyota
Test Date: 7/20/06

HIC(d) = 790, HIC = 826, Delta T = 5.9 msec
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Model Year: 2006
Target: AP3
Vehicle Side: Right

Horz/Vert Angle: 158/44
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2006 NHTSA C65101 TOYOTA L
4 FMVSS 201U - UPPER INTERIOR
N TEST #10 RIGHT BP1

HIV IMPACT ANGLE=90/15

FM6174  PRE-TEST
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% FMVSS 201U - UPPER INTERICR

| 7120006 GOBIT-001.4 |
2006 NHTSA C65101 TOYOTA

TEST #10 RIGHT BP1
HIV IMPACT ANGLE=90/15

FM6174 POST-TEST -

=mga {mpact Testing{ 5

3-26




impact Testing
G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT BP1

H/V IMPACT ANGLE=90/15

POST-TEST
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JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): BP1 Right
MGA Test Reference No.:FM6174
Approach Horizontal Angles:90°

Approach Vertical Angles:15°

Additional Description:

Test Number:#10
Temperature:25C
Humidity:44%

Time of Test:4:30 PM
FMH Serial No:{035]
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VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
678 679 7.2 23.8 74 0

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

v—

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 -914 1.55 1.54
6 J35919 94.4 1.63 1.53
7 J22664 943 1.45 1.45

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

No visible damage.

Recorded By: % %J”V Approved By*: L\'Lﬂwﬂ LZ&—Q—&U Date: 7/20/06

*Only necessary for NHTSA {(Government} Compliance testing.




Customer: NHTSA
Test# 10

FM6174

Additional Desc: N/A

FMH
GO617-001.4

Vehicle Program : Toyota

Test Date: 7/20/06

HIC(d) = 678, HIC = 679, Delta T = 7.2 msec
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Model Year: 2006
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/15

Max Resultant = 122.9 g's @ 30.4 mm
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Customer: NHTSA
Test# 10
FM6174

Additional Desc: N/A
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FMBE
(G0617-001.4

Model Year: 2006
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/15

Vehicle Program : Toyota

Test Date: 7/20/06

HIC(d) = 678, HIC = 679, Delta T = 7.2 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration = -116.7 g's @ 5.5 msec
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Customer: NHTSA
Test # 10

FM6174

Additional Desc: N/A
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FMH
G06I7-001.4

Model Year: 2006
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/15

Vehicle Program : Toyota
Test Date: 7/20/06

HIC(d) = 678, HIC =679, Delta T = 7.2 msec

Max Acceleration = 12.4 g's @ 13.4 msec, Min Acceleration =-51 g's @ 6.9 msec

20
10 "\V/\V/\A‘ /..\’\’\l
0 ,-/\/ ’\/\/\ A AN

Ml\/\'\f\n/\r\vh //

20
\\ / :
40 N /~
.50 \'\v
% 2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)
95 Max Velocity = 24 kph @ 174 msec, Impact Velocity = 23.8 kph
. /)
) /|
/
10 /
5 /]
0 / \
_5 \\
10 50 100 150 200 250

Velocity (kph) vs. Time (msec)

Page 3 of 4



EMH
G0617-001.4
( - Customer: NHTSA Vehicle Program : Toyota
. Test# 10
FM6174 Test Date: 7/20/06

Additional Desc: N/A
HIC(d) = 678, HIC = 679, Delta T = 7.2 msec
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Model Year: 2006
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/15

40 Max Displacement = 35.4 mm @ 9 msec
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mga Impact Testing
719106 GOBI7-0014 § - %
2006 NHTSA C65101 TOYOTA
FIMVSS 201U - UPPER INTERICR

TEST#3 LEFT BP2
H/V IMPACT ANGLE= 270/ 4 hi

FM6167 PRE-TEST p=2
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E = Impact Testing
7/19/06 GosI7-0014 .
2006 NHTSA €65101 TOYOTA
FMVSS 201U - UPPER INTERIOR |
TEST #3 LEFT BP2
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0617-001.4

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP2 Left
MGA Test Reference No.:FM&167
Approach Horizontal Angles:270°
Approach Vertical Angles:4°

Additional Description:

3-36

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

Test Number:#3
Temperature:25C
Humidity:41%

Time of Test:4:45 PM

FMH Serial No:[039]

TEST RESULTS:
Impact location on FMH {mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. ©
562 524 9.3 241 15 3L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J13753 -103.6 1.55 1.55
6 J22700 94.4 1.52 1.53
7 J32734 95.5 1.46 1.46

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

No visible damage.

Recorded By: % %W Approved By*: L\-Lﬂw—a lg&ﬁ-’:&t—’ Date: 7/19/06

*Only necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test# 3

FM6167

Additional Desc: NYA
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FMIH
G0617-001.4
Vehicle Program : Toyota Model Year: 2006
Target: BP2
Test Date: 7/19/06 Vehicle Side: Left

Horz/Vert Angle: 270/4
HIC(d) = 562, HIC = 524, Delta T = 9.3 msec

Max Resultant = 108.9 g's @ 27.2 mm
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 3 Target: BP2
FM6167 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/4

HIC(d) = 562, HIC = 524, Delta T = 9.3 msec

Max Acceleration = 0 g's @ 0 msec, Min Acceleration = -106.6 g's @ 4.6 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 3 Target: BP2
FM6167 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/4

HIC(d) = 562, HIC = 524, Delta T = 9.3 msec

Max Acceleration =.8 g's @ 15.8 msec, Min Acceleration =-30.6 g's @ 7.2 msee
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Customer: NHTSA
Test# 3

FMo6167

Additional Desc: N/A

FMH

GO06I7-001.4

Test Date: 7/19/06

Vehicle Program : Toyota

3-40

Model Year: 2006
Target: BP2
Vehicle Side: Left

Horz/Vert Angle: 270/4

HIC(d) = 562, HIC = 524, Delta T = 9.3 msec
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Max Displacement = 38.2 mm @ 9.9 msec
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Impact Testing
G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #9

RIGHT BP3

H/V IMPACT ANGLE=86/-5

FM6173

PRE-TEST
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) T
Impact Testing |
L 7120106 G0617-001.4
. 2006 NHTSA C65101 TOYOTA

FMVSS 201U - UPPER INTERIOR |8
 TEST #9 RIGHT BP3
HV IMPACT ANGLE=86/-5 §

= CV6173 POST-TEST *
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JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): BP3 Right
MGA Test Reference No.:FM6173
Approach Horizontal Angles:86°

Approach Vertical Angles:-5°

Additional Description:

Test Number:#9

Temperature:25C
Humidity:45%

Time of Test:3:30 PM
FMH Serial No:[038]

3-44

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velacity (kph) ]
Above Pt. O Left/Right Pt. O
542 498 10.2 23.9 10 0

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J36197 -108.8 1.55 1.55
6 J36193 102.7 1.53 1.53
7 J36353 97.2 1.45 1.45

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

No visible damage.

Recorded By: m @VV Approved By*: M Q&Lﬂ.—u Date: 7/20/06

*Only necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test # 9

FM6173

Additional Desc: N/A

3-45

FMH
G0617-001.4

Model Year: 2006

‘ Target: BP3
Vehicle Side: Right
Horz/Vert Angle: 86/-5

Vehicle Program : Toyota
Test Date: 7/20/06

HIC(d) = 542, HIC = 498, Delta T = 10.2 mscc

Max Resultant = 112.8 g's @ 35.4 mm
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 9 Target: BP3
FMe6173 Test Date: 7/20/06 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 86/-5

HIC(d) = 542, HIC = 498, Delta T = 10.2 msce

Max Acceleration = .5 g's @ © msec, Min Acceleration = -106.8 g's @ 6.8 msec
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FMH
G0617-001.4

Model Year: 2006
Target: BP3

Vehicle Side: Right
Horz/Vert Angle: 86/-5

Customer: NHTSA
Test# 9

FM6173

Additional Desc: N/A

Vehicle Program : Toyota
Test Date: 7/20/06

HIC(d) = 542, HIC = 498, Delta T = 10.2 msec

Max Acceleration = 7.4 g's @ 14 msec, Min Acceleration =-33.5 g's @ 6.9 msec
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Customer: NHTSA
Test# 9

FM6173

Additional Desc: N/A

FMH
G0617-001.4

Vehicle Program : Toyota
Test Date: 7/20/06

HIC(d) = 542, HIC = 498, Delta T = 10.2 msec

3-48

Model Year: 2006
Target: BP3

Vehicle Side: Right
Horz/Vert Angle: 86/-5

Max Displacement = 39.4 mm @ 10.1 msec
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Gogl7-001.4 [N
2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #5 LEFT OP1

HIV IMPACT ANGLE= 279/ 3
FM6169 PRE-TEST 8
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mga Impact Testing
7120106 GO6I7-001.4
2006 NHTSA C65101 TOYOTA & &

FMVSS 201U - UPPER INTERIOR g

TEST#  LEFTOP1L
HV IMPACT ANGLE= 270/ 3 §
FM6169

POST-TEST
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Impact Testing
7/20/06 G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #5 LEFT OP1
H/V IMPACT ANGLE=270/3
FM6169 POST-TEST




JOB/NHTSA NO: G0617-001.4

GENERAL TEST PARAMETERS:

Target (Vehicle Side): OP1 Left
MGA Test Reference No.:FM6169
Approach Horizontal Angles:270°
Approach Vertical Angles:3°

Additional Description:

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

SUMMARY OF FMVSS 201U TEST

Test Number:#5
Temperature:24C
Humidity:40%

Time of Test: 9:15 AM

FMH Serial No:{035]

3-52

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
525 475 7.8 23.7 25 10L

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

—

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35924 914 1.54 1.54
Y 6 J35919 94.4 1.53 1.53
Z 7 J22664 94.3 1.45 1.45

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

No visible damage.

Recorded By: 7%’% %W Approved By*: M lZ(’1-124"-'-5-'[-’ Date: 7/20/06

*(Only necessary for NHTSA (Government) Compliance testing.




FMH
G0617-001 .4
Customer: NHTSA Vehicle Program : Toyota
Test# 5
FM6169 Test Date: 7/20/06

Additional Desc: N/A
HIC(d) = 525, HIC = 475, Delta T = 7.8 msec

3-53

Model Year: 2006
Target: OP1

Vehicle Side: Left
Horz/Vert Angle: 270/3

Max Resultant = 106 g's @ 36.8 mm
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FMH
GO0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 5 Target: OP1
FM6169 Test Date: 7/20/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/3

HIC(d)= 525, HIC =475, Delta T = 7.8 msec

Max Acceleration = .9 g's @ 26.7 msec, Min Acceleration =-97.7 g's @ 7.1 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 5 Target: OP1
FMo6169 Test Date: 7/20/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/3

HIC(d) = 525, HIC = 475, Delta T = 7.8 msec

20 Max Acceleration = 10.3 g's @ 15.6 msec, Min Acceleration =-42.1 g's @ 7.3 msec
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Customer: NHTSA
Test# 5

FM6169

Additional Desc: N/A
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FMH
G0617-001.4
Vehicle Program : Toyota Model Year: 2006
Target: OP1
Test Date: 7/20/06 Vehicle Side: Left

Horz/Vert Angle: 270/3
HIC(Q) = 525, HIC = 475, Delta T= 7.8 msec
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Impact Testing
G06I7-001.4

2006 NHTSA C65101 TOYOTA

FMVSS 201U - UPPER INTERIOR

TEST #2 LEFT SR1
H/V IMPACT ANGLE=270/35
FM6166 PRE-TEST &8
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mga Impact Testing

73906 GOBI7-001.4 I8
2006 NHTSA €65101 TOYQOTA '
FMVSS 201U - UPPER INTERIOR |
TEST#2 LEFT SR1
HAV IMPACT ANGLE= 270135

EM6166 ‘posTisT
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===mga Impact Testing &=
7/19/06 G0617-001.4 &

2006 NHTSA C65101 TOYOTA =3
FMVSS 201U - UPPER INTERIOR

TEST #2 LEFT SR1
H/V IMPACT ANGLE= 270/ 35

FM6166 ~ POST-TEST




3-60
SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G06!7-001 .4 VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

GENERAL TEST PARAMETERS: Test Number:#2
Target (Vehicle Side): SR1 Left Temperature:25C
MGA Test Reference No.:FM6166 Humidity:41%

Approach Horizontal Angles:270° Time of Test:4:00 PM

Approach Vertical Angles:35° FMH Serial No:[038]

Additional Description:

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
841 894 8.2 242 47 0

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 | J36197 -108.8 1.55 1.54
6 J36193 102.7 1.54 1.53
7 J36353 97.2 1.44 1.46

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

Headliner deformation.

Recorded By: m @)W Approved By*: M Q&LJ;U Date: 7/19/06

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G06I7-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 2 Target: SR1
FM6166 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/35

HIC(d) = 841, HIC = 894, Delta T = 6.2 msec

Max Resultant = 151.2 g's @ 45.9 mm
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 2 Target: SR1
FMb6166 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/35
HIC(d) = 841, HIC = 894, Delta T = 6.2 msce
20 Max Acceleration = 0 g's @ 0 msec, Min Acceleration = -147.5 g's @ 8.7 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 2 Target: SR1
FM6166 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/35

HIC(d) = 841, HIC = 894, Delta T = 6.2 msec

Max Acceleration =21.5 g's @ 5.5 msec, Min Acceleration =-35.8 g's @ 9.4 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 2 Target: SR1
FM6166 Test Date: 7/19/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/35

HIC(d) = 841, HIC = 894, Delta T = 6.2 msec

Max Displacement = 46.6 mm @ 9.7 msec
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= Impact Testing
7/19/06 G06I7-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR
TEST #4 LEFT UR2 -
H/V IMPACT ANGLE= 270 /50

FMB168 PRE-TEST |




3-66

== ImatTtlng
7/19/06 G0617-001.4
2006 NHTSA C65101 TOYOTA

TEST #4 LEFT UR2 -
HIV IMPACT ANGLE= 270/50

FM6168  POST-TEST
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mga Impact Testing
7/19/06 G0617-001.4
2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #4 LEFT UR2

H/V IMPACT ANGLE=270/50 .
FM6168 POST-TEST °|




JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR2 Left

MGA Test Reference No.:FM6168

Approach Horizontal Angles:270°

Approach Vertical Angles:50°

Additional Description:

Test Number:#4

Temperatu

re:25C

Humidity:41%

Time of Test:6:15 PM

FMH Serial No:[035]

3-68

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
653 646 8.4 23.3 22 6L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35924 -91.4 1.55 1.54
Y 6 J35919 94.4 1.52 1.53
z 7 J22664 94.3 1.45 1.45

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

No visible damage.

Recorded By: 7%‘% %VZ/ Approved By*: M e&_ﬂ__\_-j;u Date: 7/19/06

*QOnly necessary for NHTSA (Government) Compliance testing.




; . Customer: NHTSA
‘ Test# 4
FM6168
Additional Desc: N/A

3-69
FMH

G0617-001.4

Model Year: 2006
Target: UR2

Vehicle Side: Left
Horz/Vert Angle: 270/50

Vehicle Program : Toyota
Test Date: 7/19/06

HIC(d) = 653, HIC = 645, Delta T = 8.4 msec

Max Resultant = 118.8 g's @ 37.4 mm
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Customer: NHTSA
Test# 4

FM6168

Additional Desc: N/A
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FMH
G0617-001.4
Vehicle Program : Toyota Model Year: 2006
Target: UR2
Test Date: 7/19/06 Vehicle Side: Left

Horz/Vert Angle: 270/50
HIC(d) = 653, HIC = 645, Delta T= 8.4 msec

Max Acceleration = .9 g's @ 21.3 msec, Min Acceleration =-115.4 g's @ 7.1 msec
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Customer: NHTSA
Test# 4

FM6168

Additional Desc: N/A
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FMH
GO0617-001.4
Vehicle Program : Toyota Model Year: 2006
Target: UR2
Test Date: 7/19/06 Vehicle Side: Left

Horz/Vert Angle: 270/50
HIC(d) = 653, HIC = 645, Delta T = 8.4 msec

Max Acceleration = 17.1 g's @ 12.9 msec, Min Acceleration = -27 g's @ 7.1 msec
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Customer: NHTSA
Test # 4

FM6168

Additional Desc: N/A

. FMH
GO6I7-001.4

Vehicle Program : Toyota
Test Date: 7/19/06

HIC(d) = 653, HIC = 645, Delta T = 8.4 msec

3-72

Model Year: 2006
Target: UR2
Vehicle Side: Left

Horz/Vert Angle: 270/50
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===Mg3 Impact Testing
7121106 G0617-001.4
2006 NHTSA C685101 TOYOTA
FMVSS 201U - UPPER INTERICR
TEST #11 RIGHT UR5§

HV IMPACT ANGLE=90/50
FM6175 PRE-TEST
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Impact Testing I
7121106 G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #11 RIGHT URS
HIV IMPACT ANGLE= 20 /50

FMB175 ~ POST-TEST *
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====mga Impact Testing
7121106 G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #11 RIGHT URS
H/V IMPACT ANGLE=90/50

FMo6175  POST-TEST °
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JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): UR5 Right
MGA Test Reference No.:FM6175
Approach Horizontal Angles:90°

Approach Vertical Angles:50°

Additional Description:

Test Number:#11

Temperature:24C
Humidity:39%

Time of Test:9:30 AM
FMH Serial No:[035]

3-76

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
438 360 8.6 23.8 22 3L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 -91.4 1.54 1.54
Y 6 J35919 94.4 1.563 1.53
7 J22664 94.3 1.45 1.45

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

Headliner deformation.

Recorded By: 7% @W Approved By*: M tZQL-Q—‘-:;-“J‘ Date: 7/21/06

*QOnly necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test# 11

FM6175

Additional Desc: N/A

3-77

FMH
G06I7-001.4
Vehicle Program : Toyota Model Year: 2006
Target: URS
Test Date: 7/21/06 Vehicle Side: Right

Horz/Vert Angle: 90/50

HIC(d) = 438, HIC = 360, Delta T = 8.6 msec

Max Resultant = 93.1 g's @ 39.5 mm
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FMH
G0617-001.4

Model Year: 2006
Target: URS

Vehicle Side: Right
Horz/Vert Angle: 90/50

Customer: NHTSA Vehicle Program : Toyota
Test# 11
FMe6175

Additional Desc: N/A

Test Date: 7/21/06

HIC(d) = 438, HIC = 360, Delta T = 8.6 msec

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-87.3 g's @ 7.6 msec
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Customer: NHTSA
Test # 11

FM6175

Additional Desc: N/A
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FMH
G0617-001.4

Model Year: 2006
Target: URS

Vehicle Side: Right
Horz/Veri Angle: 90/50

Vehicle Program : Toyota
Test Date: 7/21/06

HIC(d) = 438, HIC = 360, Delta T = 8.6 msec

Max Acceleration = 24.3 g's @ 19.6 msec, Min Acceleration = -35.4 g's @ 6.9 msec
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Accel Z (g's) vs. Time (insec)

Max Velocity = 24 kph @ 172.5 msec, Impact Velocity = 23.8 kph
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Customer: NHTSA
Test# 11

FMo6175

Additional Desc: N/A

FMII
G06I7-001.4

Vehicle Program : Toyota
Test Date: 7/21/06

HIC(d) = 438, HIC = 360, Delta T = 8.6 msec

3-80

Model Year: 2006
Target: URS

Vehicle Side: Right
Horz/Vert Angle: 90/50

Max Displacement = 44.9 mm @ 12.7 msec
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o
i Snisar 1

S====mga Impact Testing
7120/06 G06I7-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 2014 - UPPER INTERIOR

TEST #6 LEFT UR3
HIV IMPACT ANGLE-= 2707150

FM6170 PRE-TEST
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. 7!.7-3_-’)'7 : \

=mga Impact Testing

FMVSS 201U - UPPER INTERIOR §
TEST #6 LEFT UR3
H/V IMPACT ANGLE= 270/ 50 &

FM6170  POST-TEST °§
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i
712008 GOBI7-001.4
- 2006 NHTSA C65101 TOYOTA
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7/20/06
2006 NHTSA C65101 TOYOTA




JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR3 Left

MGA Test Reference No.:FM6170

Approach Horizontal Angles:270°

Approach Vertical Angles:50°

Additional Description:

VEHICLE YR/MAKE/MODEL:2008/NHTSA/Toyota

Test Number:#6

Temperature:24C

Humidity:45%

Time of Test: 10:00 AM

FMH Serial No:[038]

3-84

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
830 614 8 24.0 23 3L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J36197 -108.8 1.55 1.55
B J36193 102.7 1.53 1.53
7 J36353 97.2 1.45 1.45

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

Headliner creased.

By: % @WZ/ Approved By*: M m Date: 7/20/06

*Only necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test# 6
FM6170
Additional Desc: N/A

3-85

FMH
G0617-001.4
Vehicle Program : Toyota Model Year: 2006
Target: UR3
Test Date: 7/20/06 Vehicle Side: Left

Horz/Vert Angle: 270/50
HIC(d) = 630, HIC = 614, Delia T = 8 msec

Max Resultant = 105.4 g's @ 49.7 mm
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FMH
G0617-001.4
Customer: NHTSA Vehicte Program : Toyota Model Year: 2006
Test# 6 Target: UR3
FM6170 Test Date: 7/20/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 630, HIC = 614, Delta T = 8 msec

Max Acceleration = .4 g's @ 0 msec, Min Acceleration = -100.7 g's @ 8.7 msec
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Customer: NHTSA
Test# 6

FM6170

Additional Desc: N/A

FMH

GO0617-001.4

Vehicle Program : Toyota

Test Date: 7/20/06

HIC(d) = 630, HIC = 614, Delta T = 8 msec

3-87

Model Year: 2006

Target: UR3
Vehicle Side: Left
Horz/Vert Angle: 270/50

Max Acceleration = 34.3 g's @ 8.9 msec, Min Acceleration =-7.9 g's @ 16.1 msec
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Customer: NHTSA
Test# 6

FM6170

Additional Desc: N/A

FMH
G0617-001.4

Vehicle Program : Toyota

Test Date: 7/20/06

3-88

Model Year: 2006
Target: UR3
Vehicle Side: Left

Horz/Vert Angle: 270/50

HIC(d) = 630, HIC = 614, Delta T = 8 msec

Max Displacement = 54.5 mm @ 11.9 msec
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== Impact Testing ¢
7/21/06 GOBI7-001.4}
2006 NHTSA C65101 TOYOTA |
FMVSS 201U - UPPER INTERIOR !
TEST #12 LEFT UR6

HIV IMPACT ANGLE= 270/ 50 j4n
FM6176 PRE-TEST ia
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A

mga Impact Testing
7121108 GO817-001.4
2006 NHTSA C65101 TOYOTA
FiMVSS 201U - UPPER INTERIOR
TEST #12 LEFT URG
H/V IMPACT ANGLE= 270/50

FM6176 POST-TEST "8
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Impact Testing !
1121106 G0617-001.4

2006 NHTSA C65101 TOYOTA
FMVSS 201U - UPPER INTERIOR

TEST #12 LEFT URG
H/V IMPACT ANGLE= 270 /50

FM6176 POST-TEST *




JOB/NHTSA NO: G0617-001.4

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:
Target (Vehicle Side): URG Left
MGA Test Reference No.:FM6176

Approach Horizontal Angles:270°

Approach Vertical Angles:50°

Additional Description:

Test Number:#12

Temperature:24C
Humidity:39%

Time of Test:1:15 PM
FMH Serial No:[038]

3-92

VEHICLE YR/MAKE/MODEL:2006/NHTSA/Toyota

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At {msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
716 729 7.5 24.2 23 3L

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

Axis Channel . Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J36197 -108.8 1.55 1.54
Y 6 J36193 102.7 1.53 1.53
z 7 J36353 97.2 1.45 1.45

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

No visible damage.

Recorded By: % /@JW Approved By™: M Ii'-)-EME-A—';-‘U Date: 7/21/06

*Only necessary for NHTSA (Government) Compliance testing.




. Customer: NHTSA
Test# 12
FM6176
Additional Desc: N/A

3-93
FMH
G0617-001 4

Model Year: 2006
Target: UR6

Vehicle Side: Left
Horz/Vert Angle: 270/50

Vehicle Program : Toyota
Test Date: 7/21/06

HIC(d) = 716, HIC = 729, Delta T= 7.5 msec

Max Resultant = 128.1 g's @ 34.2 mm
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 12 Target: UR6
FM6176 Test Date: 7/21/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 716, HIC = 729, Delta T = 7.5 msec

Max Acceleration =-5 g's @ 0 msec, Min Acceleration = -125.9 g's @ 5.8 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 12 Target: UR6
FM6176 Test Date: 7/21/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 716, HIC = 729, Delta T = 7.5 msec

Max Acceleration = 11.3 g's @ 10.7 msec, Min Acceleration = -21.5 g's @ 6.6 msec
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FMH
G0617-001.4
Customer: NHTSA Vehicle Program : Toyota Model Year: 2006
Test# 12 Target: UR6
FM6176 Test Date: 7/21/06 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 716, HIC =729, Delta T = 7.5 msec

Max Displacement = 40.6 mm @ 9.3 msec
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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

and Humidity

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
*Digital Inclinometer | Mitutoyo PRO 360 Set Angle of 0.1° Annual
(MGAQ0048) FMH/Targeting
FMVSS 201U Test MGA Research MGA-100-FMH Test System N/A N/A
Frame (includes the | Corp.
prapulsion control
system, actuator,
test frame, and
DAS)
Free Motion UTAMA 035 Test Device N/A Pre and
Headforms UTAMA 038 Post-Test
UTAMA 039 Series
High Speed Video Redlake HGLE Record Event N/A N/A
*FARO™ Faro Technologies | S08059801273 Targeting 0.1 mm Annual
Measuring Devices:
- Tape Measure Stanley 675 Measurement
- Plumb Bobs N/A - Targeting 1mm Annual
- Digital Protractor Mitutoyo MGAQ0048 FMH setup N/A
Horizontal 0.5°
Measurement
*Vehicle Scale SW Scales 26032389 Weighing +.5kg Annual
Vehicle
* Seale Ohaus 1264112535330P | Weigh FMH +0.01 Ib Annual
Head -
*Temperature Dickson TM-325 Record +1°C Annual
Recorder (MGAQ0146) Temperature +1% RH




TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

. FMH Serial # Weight Temp % Peak Resuitant Peak Unimodal
(Ibs) (°C) Humidity Acceleration Lateral
(G’s) Acceleration

(G’s)
Pre #35 10.02 23.0 38.0 239.5 2.8 Yes
Post #35 10.02 25.0 49.0 255.0 10.8 Yes
Pre #38 9.92 22.0 44.0 260.6 7.1 Yes
Post #38 9.92 25.0 49.0 262.6 10.0 Yes
Pre #39 10.00 22.0 44.0 246.1 3.1 Yes
Post #39 10.00 25.0 49.0 253.3 7.2 Yes

RECORDED BY: Matt Kerr DATE: July 26, 2006

APPROVED BY: Helen A. Kaleto




HEAD DROP TEST SUMMARY
PART 572L

4-3

HEADFORM SERIAL NUMBER: 035

CALIBRATION DATE: 07/19/2006
CALIBRATION TIME: 4:15:01 PM

TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 10.02
Temperature 19°Ct026° C 23
Relative Humidity 10% to 70% 38
Peak Resultant Acceleration 225G’st0 275 G’s 239.5
Peak Lateral Acceleration 15 G’s Maximum 2.8
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 J35924 04/06/06 10/06/06
2 ENDEVCO 7264-2000 J35919 04/06/06 10/06/06
3 ENDEVCO 7264-2000 122664 04/06/06 10/06/06
REMARKS:

DATE: 07/19/2006

Q0o




Head Drop
(Preliminary Test Report)
. Test Number: H35323 MGA Job Number: G06I7-001.4 Test Date: 07/19/2006
' Test Description: Pre Head #: 035
Max Resultant = 239.5 2.6 ms
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. Resultant Accel (g's) vs. Time (msec)
3 Max Acceleration = 1.4g's @ 3.4 ms, Min Acceleration =-2.8 g's, @ 2.4 ms
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Head Drop
(Preliminary Test Report)
. Test Number: H35323 MGA Job Number: GO6I7-001.4 Test Date: 07/19/2006
Test Description: Pre Head # : 033

Max Acceleration = 5.8g's @ 5.3 ms, Min Acceleration =-224.7 g's, @ 2.6 ms
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. Accel X(g's) vs. Time (msec)
10 Max Acceleration = .6¢g's @ 16 ms, Min Acceleration = -88.2 g's, @ 2.8 ms
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Accel Z(g's) vs. Time (msec)
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HEAD DROP TEST SUMMARY

PART 572L
HEADFORM SERIAL NUMBER: 035 CALIBRATION DATE: 07/26/2006
CALIBRATION TIME: 4:21:00 PM
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 1bs. 10.02
Temperature 19°Ct026° C 25
Relative Humidity 10% to 70% 49
Peak Resultant Acceleration 225 G’st0 275 G’s 255.0
Peak Lateral Acceleration 15 G’s Maximum 10.8
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 J35924 04/06/06 10/06/06
2 ENDEVCO 7264-2000 J35919 04/06/06 10/06/06
3 ENDEVCO 7264-2000 J22664 04/06/06 10/06/06
REMARKS:

RECORD y ,%)ATE 07/26/2006

APPROVED BY: (j(\w ubjc‘o




Head Drop
(Preliminary Test Report)

Test Number: H35324 MGA Job Number: G0617-001.4 Test Date: 07/26/2006
Test Description: Post

Head # : 035
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Head Drop
(Preliminary Test Report)
Test Number: H35324 MGA Job Number: G0617-001.4 Test Date: 07/26/2006
Test Description: Post Head #: 035
50 Max Acceleration = 8.6g's @ 6 ms, Min Acceleration =-234.9 g's, @ 3.1 ms
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HEAD DROP TEST SUMMARY

4-9

PART S572L
HEADFORM SERTAL NUMBER: 038 CALIBRATION DATE: 07/14/2006
CALIBRATION TIME: 4:27:20 PM
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 10 10.10 lbs. 9.92
Temperature 19°Ct026° C 22
Relative Humidity 10% to 70% 44
Peak Resultant Acceleration 225 G’st0 275 G’s 260.6
Peak Lateral Acceleration 15 G’s Maximum 7.1
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 J36197 04/07/06 10/07/06
2 ENDEVCO 7264-2000 J36193 04/07/06 10/07/06
3 ENDEVCO 7264-2000 J36353 04/07/06 10/07/06
REMARKS:
RECORDED/BY: DATE:  07/14/2006

A '
APPROVED BY: )&Q,WQ : l/f; 0: 4o
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Head Drop
(Preliminary Test Report)

. Test Number: H38299 MGA Job Number: G0617-001.4 Test Date: 07/14/2006
Test Description: Pre Head #: 038
Max Resultant = 260.6g @ 2.5 ms
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Head Drop
(Preliminary Test Report)
Test Number: H38299 MGA Job Number: G0617-001.4 Test Date: 07/14/2006
Test Description: Pre Head #: 038

50 Max Acceleration = 2.6g's @ 5.9 ms, Min Acceleration =-259.6 g's, @ 2.5 ms
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HEAD DROP TEST SUMMARY

PART 572L
HEADFORM SERIAL NUMBER: 038 CALIBRATION DATE: 07/26/2006
CALIBRATION TIME: 4:31:48 PM
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 t0 10.10 lbs. 9.92
Temperature 19°Cto26°C 25
Relative Humidity 10% to 70% 49
Peak Resultant Acceleration 225G’st0 275 G’s 262.6
Peak Lateral Acceleration 15 G’s Maximum 10.0
Unimodal Acceleration Curve YES YES
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
I ENDEVCO 7264-2000 J36197 04/07/06 10/07/06
2 ENDEVCO 7264-2000 J36193 04/07/06 10/07/06
3 ENDEVCO 7264-2000 J36353 04/07/06 10/07/06
REMARKS:

RECORDE@%ATE: 07/26/2006

APPROVED BY%IQWQ | \(%&i}m




Head Drop
(Preliminary Test Report)

4-13

. Test Number: H38300 MGA Job Number: G0617-001.4 Test Date: 07/26/2006
Test Description: Post Head #: 038
Max Resultant = 262.6g @ 2 ms
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Head Drop
(Preliminary Test Report)
| . Test Number: H38300 MGA Job Number: G0617-001.4 Test Date: 07/26/2006
Test Description: Post Head #: 038
50 Max Acceleration = 5.8g's @ 4.9 ms, Min Acceleration =-241.8 g's, @ 2 ms
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HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 039 CALIBRATION DATE: 07/14/2006
CALIBRATION TIME: 4:34:14 PM
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 lbs. 10.00
Temperature 19° Cto26°C 22
Relative Humidity 10% to 70% 44
Peak Resultant Acceleration 225 G’sto 275 G’s 246.1
Peak Lateral Acceleration 15 G’s Maximum 3.1
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 J13753 04/07/06 10/07/06
2 ENDEVCO 7264-2000 122700 04/07/06 10/07/06
3 ENDEVCO 7264-2000 J32734 04/07/06 10/07/06
REMARKS:

RECORW
/‘7 ‘

APPROVED BY:

/ DATE:  07/14/2006
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Head Drop
(Preliminary Test Report)
. Test Number: H39010 MGA Job Number: G0617-001.4 Test Date: 07/14/2006
Test Description: Pre Head # : 039

Max Resultant =246.1g @ 2.7 ms
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Head Drop
(Preliminary Test Report)
. Test Number: H39010 MGA Job Number: G0617-001.4 Test Date: 07/14/2006
Test Description: Pre Head #: 039

50 Max Acceleration = 2.3¢g's @ 9.9 ms, Min Acceleration = -220.5 g's, @ 2.6 ms
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-250
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. Accel X(g's) vs. Time (msec)
2 Max Acceleration = 3.4g's @ 8.5 ms, Min Acceleration =-114.2 g's, @ 2.9 ms
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Accel Z(g's) vs. Time (msec)
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HEAD DROP TEST SUMMARY
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PART 572L
HEADFORM SERIAL NUMBER: 039 CALIBRATION DATE: 07/26/2006
CALIBRATION TIME: 4:35:12 PM
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 10.0
Temperature 19° Cto 26°C 25
Relative Humidity 10% to 70% 49
Peak Resultant Acceleration 225G’st0275G’s 253.3
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 J13753 04/07/06 10/07/06
2 ENDEVCO 7264-2000 J22700 04/07/06 10/07/06
3 ENDEVCO 7264-2000 J32734 04/07/06 10/07/06
REMARKS:

/ DATE:  07/26/2006

o0 o




Test Number: H39011

Head Drop
(Preliminary Test Report)

MGA Job Number:

G0617-001.4

4-19

Test Date: 07/26/2006

Test Description: Post Head # : 039
Max Resultant = 253.3g @ 2.6 ms

300

250 /"\

200 \

150 \

100 / \

50
0 KA—»L
2 4 6 8 10 12 14 16 18
Resultant Accel (g's) vs. Time (msec)

A Max Acceleration = 2.4g's @ 6.6 ms, Min Acceleration = -7.2 g's, @ 2.4 ms

2 /\\
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2 /
-4 /
i \/\/
-8

0 4 6 8 10 12 14 16 18
Accel Y{(g's) vs. Time (msec)
page 1 of 2



Test Number: H39011

Head Prop
(Preliminary Test Report)

MGA Job Number: GO0617-001.4

Test Description: Post

4-20

Test Date: 07/26/2006
Head #: 039

50

-100

-150

-200

-250
0

Max Acceleration = 3.5g's @ 5.5 ms, Min Acceleration =-243.9 g's, @ 2.6 ms

2 4 6 8 10 12 14 16
Accel X(g's) vs. Time (msec)

18

Max Acceleration = .9g's @ 10.1 ms, Min Acceleration =-72.5 g's, @ 2.8 ms

/

2 4 6 8 10 12 14 16
Accel Z(g's) vs. Time (msec)

18
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mega
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FMVSS 201U TESTING
PRE-TEST COMPONENT
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Higa 07/18/06
R NHTSA
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mga  (7/21/06
| | NHTSA
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C65101 Toyota Highlander NHTSA 201u
July 17-23 Temperature Trace

—— Temp/C Min:22.4 Max:27.6

—— RH/% Min:37.2 Max:50

50

40 \Mf\v_,wawl\ A‘v\ PW\*\ S
Nod M =

30

W
20
10

7/16/2006 0:00  7/17/2006 0:00  7/18/2006 0:00  7/19/2006 0:00  7/20/2006 0:00  7/21/2006 0:00  7/22/2006 0:00 7/23/2006 0:00
Date/Time
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 30I1M09/484B
S/N: 135924 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/06/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature (°F):

Humidity (%):

A0602

91.4

0.333

-0.253

74

34

Performed By: m %W
Approved By: M li@ ﬂ EC

All calibrations are traceable to the National Ynstitute of Standards and Technology. Estimated uncertainty of the
measurement is +4.1%. AR certification data and equipment are on file for inspection at your request. Best uncertainties
represent expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
WWWw.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE
Sensor Information

Name: 2000 G Accelerometer

Reference Sensor Information

Name: Reference Accelerometer

Model; 7264-2000 Model: 301M09/484B
S/N: 135919 S/N: 862/247
"Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/06/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

- Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature (°F):

Humidity (%):

A0602
94.4
0.447
-0.659
74

34

Performed By: 7%% %W
Approved By: M m&o

Al calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertaiuty of the
measurement is +4.1%. All cextification data and equipment are on file for inspection at your request. Best uncertainties
represent expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive # troy, mi 48083
248 7 577-5001 e fax 248 / 577-5025
www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Acéelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 301M09/484B
S/N: 22664 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/06/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB_
Piezotronics, Inc.

Test Reference Number: A0602
New DLR (100k , Units:G ): 943
StdDeviation (%) 0.379

% Difference in DLR (New vs. Old): 1.167
Temperature (°F): 74

Humidity (%): 34

Performed By: 7%% %w/

Approved By: M m_dto

All calibrations are traceable to the National Institute of Standarxds and Technolegy. Estimated uncertainty of the

measurement is £4.1%. All certification data and equipment are

on file fox inspection at your request. Best uncertainties

represent expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive o
248 [ 577-5001 e fax

troy, mi 48083
248 / 577-5025

www.mearesearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 30IM09/484B
S/N: 136197 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/07/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):

Temperature (°F):

‘Humidity (%):

A0604
108.8
07008
-1.418
72

38

Performed By: % %W
Approved By: M &‘Q&O

All calibrations are traceable to the Nationa! Institute of Standards and Technology. Estimated uncertainty of the
measurement is +4.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties
represent expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 execﬁtive drive e troy, mi 48083
248 / 577-5001 e fax 248/ 577-5025
www.megaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 301M09/484B
S/N: J36193 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/07/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature (°F):

Humidity (%):

A0604
102.7
0.015
-1.848
72

38

Performed By: % %W
Approved By: M m

All calibrations are tracesble to the National Institute of Standards and Technology. Estimated uncertainty of the
measurement is £4.1%. All certification data and equipment are on file for inspection at your request, Best uncertainties
represent expanded uncertainties expressed at approximately the 95 % confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 o fax 248 / 577-5025
www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 30I1M09/484B
S/N: 136353 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/07/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature ('F):

Humidity (%):

A0604
97.2
0.003
-0.381
72

38

Performed By: % %M/

All calibrations are traceable to the Nattonal Institute of Standards and Technology. Estimated uncertainty of the
measurement is £4.1%. All certification data and equipment are ox file for inspection at your request. Best uncertainties
represent espanded uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive e troy, mi 48083
248 / 577-5001 o fax 248 / 577-5025
www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 301M09/484B
S/N: J13753 'S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/07/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature ('F):

Humidity (%):

A0603

103.6

0411

013

72

38

Performed By: 7%% /@M/
Approved By: M K&QJ,{‘D

All calibrations are traceable to fhe National Institute of Standards and Technology. Estimated uncertainty of the
measurement is #4.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties
represent expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive ¢ troy, mi 48083
248 [ 577-5001 e fax 248 [ 577-5025

www.megaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 301M09/484B
S/N: 122700 S/N: 862/247
Capacity: 2000 G Capacity: 170G

Calibration Date: 04/07/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature (°F): |

Humidity (%):

A0603

94.4

0.342

-1.008

72

38

Performed By: % %W

AIl calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the
measurement s 34.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties
represent expanded uncertainties expressed at approximately the 959 confidence level using a coverage factor k=2.

446 executive drive ¢ troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7264-2000 Model: 301M09/434B
S/N: 132734 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 04/07/2006

Calibration Date: 06/13/2005

Calibrated By: Chuck DiMaggio/PCB
Piezotronics, Inc.

Test Reference Number:

New DLR (100k , Units:G ):
StdDeviation (%)

% Difference in DLR (New vs. Old):
Temperature (°F):

Humidity (%):

A0603
95.5
0.25
1.345
72 |

38

Performed By: 7%% %VV
Approved By: M m

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the
measurement is 14.1%. All certification data and equipment are on file for inspection at your request. Best uncertainties
represent expanded imcertainties expressed at approximately the 95 % confidence level vsing a coverage factor k=2.

446 executive drive o troy, mi 43083
248 [ 577-5001 e fax 248 / 577-5025
www.mgaresearch.com




nterim Certification Document

art Description; Silver Certification Date;  O6/18/06 Seriabt: 508-05-98-01273

ngle Point 2 Sigma: S08-05 /. 078mim (+-.0030"} Certificated: 80127336883

near Displacement 2 Sigrma:  §08-05 +/-.108min {(+~0042™ Amblent Temperature: 22°C +/- 3°C

easurement Standards Traceability
Bali Bar Kit Asset Mumber: 606 Calibration Dale: 05/25/06 Sl Traceability:  NPE-LLC101/0501

10ntn Step Gauge, Mitutoye Asset Number: 773 Calibration Date: 04/03/06 *SI Traceahility: NIST-821/2687218-02
Code No.: 515-744 Calibration Date: 04/03/06 'Sl Traveabiity: UKAB74978
Measuring range: 1.5m _
“The artifest alinvg has beea calibamtod with o dovee trageekle 1o 1ha Intaresuenal Systam of Unite (811 pvough a Nationat Metrdiagmal Instina (N ar trough. an IBO17035 Azcroddud Litoratiny. Exaoded misgsindnl undartainty is 3 ¢
+ 5.9 micrometerg, who Kemagsured vaive i meters. Ur inty i oxp al appoxira laly e 55% Leval oF Canlidonce weing k=2.00.
ertification Results
A basle four quadrant certification included with all FARO Arms and comprised oft 2 vertical level single point repealability test in PASSED
4 quadrants with 5 repeats from 4 directions
Step Gauge Test in 4 quadrants, 3 orientations per quadrant PASSED
3 Length, 3 position free ball bar test in 4 quadrants PASSED
Calibration and certification canforms lo procedures developed.in accordance with ASME §39.4.22-206X.
Instrument condition as received . Instrument condition outgoing

Inoperative P Within specifications

Technician: Date;  ori%08

% sortificata sl not ba weprduced, atcept 1 kil /f / Hﬁﬁ‘y}léﬂ Hern

A pormistikn of FARG Trchaologios, e,
i ey sully of thig conificate coldte oniy 1o INa s gatibrated wetested,

FARC Technologies, Inc.

PH11-800-736-2771 125 Technology Park
PHZ2:407-333-0911 Laie Mary, FL 32746
FAX407-333-8058 USA

\ LABORATORY
) ACCREDITATION
¢ BUREAU

ISOAEC 17025 Acoredited

Reviset June 7, 2008 : :
£ 2008 FARG Tachnologies, ne. ¢ S e e

01-9



MICHIGAN OPERATIONS

DATE: 2/7/04

SUPERCEDES: MGATPTMC.5

DOC. NO.: MGATETMC
REVISIONNO.: 6
PAGE3OF3

B-11

Tape Measure Calibration Ceriificate

Reference Steel Rule

Ger  Syemcose

Subject Tape Measure:

Brand: Brand: _ Szseg Y
SN _MblocPT S/N: 675
CalibrationDate: __ & - 3 - &b Calibration Date: . £k -3 3= -2
Ri;ference Suﬁ::;’rl'[zpe Diffef:ence Rieng — Snﬁg"}ipe Difference
0(0) o) = 18 (450) - {so o
1025) 25 = 19 (475) Y75
2(50) so o 20 (500) se o
3 (75) s o 21 (525) 2 o
4(100) /60 o 22 (550) - ¢se o
5 (125) )25 = 23 (575) S75 o
6 (150) )5> o 24 (600) oo o)
7(175) /75 © 25 (625) Hes ()
8 (200) 200 o 26 (650) 65D o
 9(225) zzs o 27 (615) 675 o
10 (250) 25 o 28 (700) oo o
11275) 278 o 29 (725) 725 o
12 (300) 300 o 30 (750) 75D o
13 (325) Zz5” o 31 (775)- 778 o
14 (350) 3¢b o 32 (300) goo o
15 (375) 375 o 33 (825) gzg o
16 (400) oo o 34 (850) 8SD =)
17 (425) el o 35 (875) 87 o
1 all differences are : 1/32 of an inch (1 mnd), then the tape measure is acceptable.
Pass Fall Maxinmm Difference=____ &2
Date:_ 4+ 25 - ol Performed By: %" %//
B e e S e e
d at approximately fhe 95% confidence level using a coverage factor k=2.

W i/os
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Form: F410/12-3 Revision Date 03-11-03 . 20950 Boening St.
Revision Level: E Southfield Mi.48075
STANDARD FORM : Phone (248) 358-0590 Fax (248) 355-2529

Sterling Scale Company Inc.
Scale Certificate of Calibration

Customer: MGA RESEAR_dH '

Location of Calibration; __ 446 EXECUTIVE DRIVE ]
" TROY, MI 48083

Centification Number: i 943k

Date of Calibration: ) 7-;&-06

**Next Calibration Due: 7-07

Environmental Condition: %@ Fair p.,'od

Make: B Model: . Serial/ID#: Capacity:

SW SCALES : SW DELUXE 26032389 18800 x 1ib-

This certifies that the above scale has been calibrated using the relevant KPO,
original equipment manufacturer calibration procedures along with Handbook 44
tolerances using weights traceable to the National Institute of Standards and
Technology as well as the International Systems of Units (SE).

Sterling Scale Weight/Weight kit serial #: (U 1008 1954 130), S0%7, (6062
[

Calibrated to class:

Date Weight/Weight kit calibrated: "M’ 6 7/05

Date Weight/Weight kit due: Jloy 9[07

Expanded Uncertainty (k=2) confidence level of95% is reported with the before and
after readings on next page. H

Temperature 18 Humidity bl e __{__ o 9_

These items relate only to these results

TFolerances followed are maintenance/acceptance per HB-44

This report shall not be repreduced, except in full, without written approval of the laboratory.

** Any number of faciors may canse the calibration item to drift out of calibration before the -
recommended interval has expired. DS : :

The reported uncertainty is valid only for the cnvironmcn:t in which it is determined. g
C% - /&/96, ACTREDITED]
' 1448,01

B-13




" Form: F410/12-3 Revision Date 03-11-03
Revision Level: E

20950 Boening St.
Southfield Mi48075

)

pFo)

STANDARD FORM Phone (248) 358-0590 Fax (248) 358-0590
Sterling Scale Company Inc.
Scale Certificate of Calibration
Applied Test Before Tolergaes | e tolerance After intolerance | expanded
Weight | Adjustment #/- | Y IN | Adjustment | ¥/ N | wecertuinyy
so? | st |1 |Y 2 |y | .003”
|06 jco? | 2P Y 10662 | Db

' B , ' '

2300 ” | poet® | 2% |y g200° |y 19
s S0 (Y S0 |y ,0a32).
(o0® jo00” | 2 | o Jo00*° | o A

aaos | gzt |2 |7 2800 1 Y N

Shift test. + 2ed I, -
/U/AL ) 1 "2 3 4_-
Before Adj | __—T
1 A . ]
4 After Adj. //

Scale condition as found: ébb >

Tests performed: E Repeatability & Linearity 0 Sensitivity W Discrimination

[ZScale Certified

|___| Scale Rejected

If scale is rejected, why? _
Gazy
Sterling Scalé Service Rep. Date:_7-J0% vg S or 3

These items relate only to these results.
This report shall not be reproduced, except in full, without written nppruval of the laboratory.

Tolerances followed are maintenance/zcceptance per HB-44
** Any number of factors may cause the calibration item to drift out of calibration before the

recommended interval has expired.

&
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Form: F410/12-3 Revision Date 03-11-03 20950 Boening St.
Revision Level: E Southfield Mi.48075
STANDARD FORM Phone (248) 358-0590 Fax (248) 358-0590
Sterling Scale Company Inc.
Scale Certificate of Calibration
Applied Test Before Tolerance | in toleramee After Intolerance | expanded
Weight | Adjustment | +- | Y /N | Adjustment | Y/ N | =scertuimty
s¢2 | s0® |12V 2P | v - | 0037
1
oo | roo0® | 2 | r000” |y 6t
2306? | aaa® |22 |4 2z20” |y J3
so? | @2 | 2| 502 |y 5863%
10062 | o00” | ¥ |Y Joes® | Y ob?
j WP
2306 | gz | 32 |Y g | N 13
Shift test. Apid  Sysrery
A/ﬂ 1 2 ’/4/
2 Before Adj '
el —
After Adj. -
Scale condition as found: é oo b

Tests performed: B Repeatabiity P Linearity T Sensitivity  J Discrimination

m Scale Certified

If scale is rejected, why?

D Scale Rejected

Ley

Sterling Scale Service Rep.

These items relate only to these results.
This report shall not be reproduced, exce;

Date:__#}-20-06

Tolerances followed are maintenance/acceptance per HB-44
** Apy number of factors tuy cause the calibration item to drift out of calibration before the

recommended interval has expired.

Pg_'?{of 1

cept in full, without written approval of the laboratary.

L
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Certifieate Numbey: 200533720l

& Detxoit Testmg Laboratory, Em:. %

Img R Lextillzte Mo, A4S
HHE W tm:&miﬂmw V4 %, ¥ 0> FAXIGEE) TEADME ¥ ¥ L}
Certificate of Calzbratzoﬂ
Equipmient Information
Customer: MGA Research Corporation Model: EPAI02C
446 Excentive Ditve Serial Nomber: 12643125353320
Troy, M1 43083 Moanufickurexs Ohang
Deseriptions Balase
System 10: MGADS3 DL, Job Nns 5106038
Cusfonwer Asyel: Cusi PO N2 7-05-1197
’ Calibration nformation
Calibration Dates 117972005 Trocedure: 33K6-4-72.1/98
e Date; 114972806 Tolerancs: NIFRSPEC
Calibration nteyval: 12 Moot
Condition Reeriveds Puss Temperatures 2470
Condition Retwrned Puss Mumidity: 439% REL
Calibruon Linitation: .
Perfurmed On Site: Yes
“The irty of 4 peitataing o these o5 is estimated £ be Smg + 0.01% Ind based upon an approxite §3 % confidence
kel k=%
Paps] lemm:-..h tvprcs..‘mﬂd are bastd on dat3 Ewm sseosmrensente docsmentod ut i it they were made, precedore milzod, profesional
5, ondd finty, It i ultiately op te the wser of this equipraeat lo dotermine 1€ tkds ey muets theirspecifle requiraments for

m:e.lr:r:y fn— W istended spplication.

i\ny:zhbmnmmh:miaaddxodntm;fﬂa&d,aﬁthcmque&tufmwomDuutud’eE\dﬁmmvxmhiamaycﬁw.cﬁﬂzwslﬁﬁinmamd
vﬂmw&w!&mummmmlwmmmmmw'n et qfied f stated.

Catthration Standards Used Information

Standgrdfame System I0, DaeBage, Last Action Dale,
09813, Weight 3ct, Denvor Sk - 1kg Cla 09913 D82972006 QBF20/2004
04976, Weight Set, 500g-1mg 04978 {2/26/2008 CABI006
15197, Tomp/RE Indicator Extech 446580 11197 0271512006 Q25572008

‘Ttz afibration hes bean pecfomed and reported in sccordanor w4 with 150 V70242005, Reporied results are from steadaids (tane:\'lﬂatu rus Eor

umﬂxc:ﬂhﬂ to tho Hormations] Sysien of Units (ST, derived tiom physical reliv malioral i or
e mndards. Valué reported spply only o bquipment fisted, This ifiento ay 0ot B soproduted, exoept fu its eativesy,
seithoue writice spprovd of Potrolt Terting Leboxttory, e, Thelroit Testing Loboraary Torns and Conditions 2opy-

Signa @M D Z-Re24 @Wﬁf@jWM Duio:g""&l&"aé

Jerry Wells, FPeahinician

[ Dosefime Printed: 22072008 Pagelof 2 . Peined By: OCK 10484 Rew RIS _|

gk 2f2ooe
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Detroit Testing Laboratory, Inc.
CALIBRATION DATA SHEET
Date: 11/3/05
DTL LDt MGAOOI I3
Cert. No. 20053372Cal
Cal Point Heading Reading Deviation Deviafion %of Allowsble % of Atlawable
grams : asFound =noleft asFound asleft  DevasFound Devas Lelt
sid grams grams grams grams
uut it
6,108 0.10 010 .00 0.00 08 0.0
1.006 1.60 100 0,00 0.00 00 .0
: 100.000 - 100.00 100.00 .00 . .00 0.0 0.0
: 1000.00 1000.00 1000.00 0.00 0.00 [eRs] 00
2000.00 2000.01 2000.01 0.01 0.01 33.3 3338
8600,08 8000.01 3000.01 0.01 Q.01 33.3 338
4000.00 4000.01 400004 0.0t 0.01 83.3 33.8
Page 2of 2
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A0093.07

4700 Barde"l Golrt 5 E * Kentwood M 49512 . Telephona‘ 616 698 3124 s Fax: 616 698.2364

'

Certlflcate of Calzbration

MGA Research: A :
448 Executive Drive  : -, ’
. rmy,muosz v . . .

Gauga Number MGAOOMB oo
T Gauge Dese Diglanemperalum Hum}dity Gagc V
* Manufacturen: Dickson | 7
Mode! Number: TM328 oL K
, Soria) Number: 0408553 . . T

As Found CQnd:hon m ToIerance

Order Number:" 477(33

Report Number; 060118708

‘Page: 1uH .

Cus’tcmer PO: N!A
- Last Catibration: /14405
* Cafibration Date; HBK6
. NextCalxbmﬂon, AMBIOT

As Lelt Condlbon !n Tolemnce

* MatroCal the malmalns reference standards of masurement wbzch arelraoeab[a tothe Natlunal lnstitute of Standards.
"+ ang Techinology of nafurel physical constants {Lithiuny Chictide and Sodium Chioride {or kumidity). Cslibration was
performed in accondance with MelroCal| grocadure # CPOAB abd complies with the ISORES 17025 and ANSUNCSL
2540-1 Standards. Results shall not be reproduced except in full without the written, approval of MetroCal, Inc. Results

relata onty to the item(s) calibrated. Any nimber of factore may “causp the calibration iterm to drift cut of cafbration

A

" No acﬁustments required. Tolerance supp’ﬁau by customer.

E:l Checked biox lndlcaie [his cal‘bmhon was pen‘oxmed ai the cuslomexs facm'ly

. Biﬂ Rinzema

B befomh‘erecomendedkﬁewalhas ,.‘ d. Ster s of complian made usmg smp}eaccepiance atle.

: iss-'ued:l”lé 0é -

cm;raﬂunTem:fc:an o

. . - ) Callhmlion Procaduro
L ) * - -, Unurmnty expressed at -
_%ndard Used Cal, Data * DweDate: . .. Iraceabls No.
_ Veisala Tempesaiure and - 9I275 - 9/29/08 Cert No. 4677494—90»1—1 Temp. 075 "F
. Humidity Meter 1D#{3337 . . Humldlty £2. 3% RH.
" Results: ] ‘ .
. : s [ jmpmmra B : . o,
' L As Found Readings - ' MLeftReadln‘gs o
... Iolerance . Standard “Actual Error - g Actual® . Ewor .
- Temp: £18°F - 682 o84 - 02 . 350 . 0.0
- Hum: £ 6% RH ’ 728 - TLB. 0.2 _ g_ssu 590 Nt
Temp, Units ’
F: Perr.ant of Relniiva Humldity
As Found Readlngs . AgLelt Raadings
Sta ndard Actual Siandard . Actual . " Error
. T3, 188 46_ : 113 T 159 . A8
337 - 316 3% ., - 337 78 39
TSD 738 S i X 730 $ 738 - 0.8
C its; Ei nent '“onmhons Durmg Tesl: BB" F. 42% RH

B-18



B-19

08/24/95 14:40 FAX 718 685 3888 PCB PIEZOTRONICS @002/000;

~ Calibration Certificate ~
Per|30 18083-29
Model Number: _301M09/484B (394M17 SYSTEM)

Serial Number: 86272470

Description; ICP® Accelerometer Method: Back-to-Back Comparison Calibration

Manufacturer; PCB

Calibration Data
Sensftivity @ 100.0 Bz 31.05 mv/g Output Bias
(G.47  mV/mis?) Transverse Sensitivity

Sensitivity
“Temperature: 71 °F (22°C) Relative Humidity: 70 %

E= (.
o -
<

T
1000

Data Points
Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%3} Prequency (Hz) Dev. (%)
50 23 REF. FREQ. 00 - 5000.0 1.8
10.0 19 3000 06
15.0 1.4 500.0 08
30.0 ' 0.7 1000.0 1.0
50.0 0.4 3000.0 14

-

Muuaticg Surler: Stauwiows Suel o/Silicons Gresrs By Fastarar Srod Blosm Vaiea]

Azzelegition Level [mplt WO (511 ke .

rihe sazelersun lewe] map be firauedby shakerd, selow hequendhy, Tife ] wans be b, die cal B nw fornuls 1o um e whonsion ampbinde; Ascekstioa Level fg=
20z (begp - T pravi cordar amd for i alibmijos yzam iz L pe 480885 2kl

Condition of Unit

AsFound:  In Tolerance, No Adjustment Necessary
As Left: In Tolerapce )

: . Notes
Celibration is NIST Traceable thru Project 822/271196 and PTB Tracenbls thry Projeot 5399.
This eertificate shall not be reproduced, exoept 1n full, without written approval from PCB Plszotronles, Inc.
Calibration is performed in compliance with 18Q 5001, 180 10012-1, ANSI/NCSL Z540-1-1994 and 180 17025.
- Sce Manufacturer's Specification Sheet for a deralled listing of performance speoifications.
v Dle to state of the art Himitations, the test accuracy ratio is 2:1. Measurement uncertainty (5% confidence level with
- caverage factor of 2) far frequency ranges tested durlng calibeation are es fallows: 5-9 Hz; +/- 2.0%, 10-59 Hz; +- 1.5%,
100-1999 Hz; +- 1.0%, 2-10 kHz; +/- 2.5%. . :
Technician: ' Chuck DiMagglo . ) Date: 06/13/05

SPCB PIEZOTRONICS™

VIERATION DIVISION
3425 Walden Avemuz + Depew, NY 14043 .
TEL: BEE-684-0013 - FAX: 716-685-3886 -  www.ptheam ot ORI AN
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~Certificate of Calibration~

Model Number: 484B N.L.S.T. Project #: F2565002/5UU2VF—2-
Serial Number: 2470 1/81000539626720012

Description: Signal Conditioner Galibration Date: 6/15/2005

Recalibration Date:
Test Procedure: AT-106-1 ecatipration Bate %Z

Calibration Technician: James Highee 2b
Temperature: 70°F
Relative Humidity: 54%

Volts Current {mA) Gain*
24.0 3.85 1.000

As Received: In tolerance, no adjustment required.
As Left: In tolerance.

Special Notes:

This document certifies that the equipment referenced above mests published specifications. The calibration procadure is
in compliance with ISO 10042-1, and former MIL-STD-45862A and is traceabls to NIST, *Measurement uncertainty (95%
confidence level wicoverage factor of 2) for scale factors is +-0.2%.

This certificate may not be reproduced, except in full, without writien approval of
PCB Piezotronics, Inc.

w/

SPpCB PIEZOTRONICS™

Cert. No. 1862.01

3425 Walden Avenue Depew, New York, USA 14043-2495

For any questions concerning this certificate, plense call PCB at (716) 682-0001 and ask for an application engineer.




