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1.0 PURPOSE OF COMPLIANCE TEST

The purpose of this head impact pre-standard test series was to measure the performance
of the subject vehicle, a 1998 Ford F150 XLT, for FMVSS 201U, Occupant Protection in Interior

Impact - Upper Interior Head Impact Protection.

Tests were conducted on September 7-8, 2004 on a 1998 Ford F150 XLT, manufactured
by Ford Motor Company.

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 March 20, 2003.

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 March 20, 2003.



2.0 TEST DATA SUMMARY

The 1998 Ford F150 XLT was equipped with A and rear-pillars, a left side B-Pillar, a right-side
door frame, an assist handle on the passenger A-pillar, coat hooks on both side rails, an adjustable
seat belt anchorage on the driver B-pillar, a fixed seat belt anchorage on each rear-pillar, and a fixed

seat belt anchorage on the passenger side rail for the passenger front seat.

Upon completion of targeting the test vehicle, ten (10) targets were chosen to be impacted
based upon engineering judgment and discussion with the COTR. Targets were chosen which
appeared most likely to give high HIC(d) values. The ten (10) targets chosen were:

AP1 RP2 RH UR3
AP2 SR2A UR1
AP3 SR3-1 UR2



TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford F150 XLT

VEH. NHTSA NO.: PW0201 VIN: 1IFTZX1764WN COLOR: Red
VEH. BUILD DATE: November, 1997 TEST DATES: September 7-8, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

| tarRGET | VEHICLE | HORIZONTAL | VERTICAL | VELOCITY IMPACT ON FMH
SIDE ANGLE ANGLE (kph) (mm)
(deg) (deg) ]
Left/Right
AP1 Right 1m0 [ 3 237 1182 [ 1345 [ 20 [ 2Right |
AP2 Left 201 38 235 1331 | 1543 | 23 3 Left
AP3 Right 158 38 23.6 436 | 357 | 17 6 Left
RP2 | Left 270 0 235 | 670 | 668 | 17 | O
SR2A | Left 270 35 235 1039 | 1157 | 15 3 Left
SR3-1 Left | 270 24 23.9 679 | 679 52 12 Left
RH Right L 0 40 235 | 420 | 336 52 8 Left
UR1 Left 270 50 23.6 1211 | 1385 | 45 | 0
UR2 Left 270 50 234 | 686 | 688 32 | 10 Left
UR3 Left 270 50 23.7 062 | 1054 | 34 | 8Left

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.

AP3 Right: Grab handle deformation.
RH Right: Broke rear window.

UR1 Left: Headliner deformation.

No damage was observed for any other targets.
REMARKS:
The targets listed were impacted in the following order:
Left: AP2, UR1, SR2A, UR2, SR3-1, UR3, RP2
Right: AP3, AP1, RH

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

observed for vertical components.

RECORDED BY: David G. Gotwals DATE: September 8, 2004

APPROVED BY: Helen A. Kaleto




2-4
TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford F150 XLT

VEH. NHTSA NO.: PW0201 VIN: 1FTZX1764WN COLOR: Red
VEH. BUILD DATE: November, 1997 TEST DATES: September 7-8, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

INTERIOR TRIM INFORMATION: A and rear-pillars, a left side B-Pillar, a right-side door frame, an

assist handle on the passenger A-pillar, coat hooks on both side rails, an adjustable seat belt

anchorage on the driver B-pillar, a fixed seat belt anchorage on each rear-pillar, and a fixed seat belt

anchorage on the passenger side rail for the passenger front seat.

JUNROOF INFORMATION:
Installed: Yes X No

Operation: Electric Manual

ROLL-BAR INFORMATION:

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

GENERAL INFORMATION:
Date Received: 9/2/04; Odometer Reading: 119,768 miles

DATA FROM VEHICLE'S CERTIFICATION LABEL.:
Vehicle Manufactured By: Ford Motor Company
Date of Manufacture: November, 1997: VIN: 1FTZX1764WN

GVWR: 2721 kg: GAWR FRONT: 1474 kg
GAWR REAR: 1587 kg




VUATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 200 kpa REAR: 221 kpa
Recommended Tire Size: P255/70R16
Recommended Cold Tire Pressure:
FRONT: 200 kpa REAR: 221 kpa
Size of Tire on Test Vehicle: P255/75R16

Type of Spare Tire: P255/70R16; Space Saver: ; Standard: X

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench ; Bucket ___ Split Bench X
Number of Occupants: Front 3; Rear 3; TOTAL 6

VEHICLE CAPACITY WEIGHT (VCW) = N/A
No. of Occupants x 68 kg = 548 kg
Rated Cargo/Luggage Weight (RCLW) =136.0 kg (201U limit)

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

Right Front = 613.0 kg Right Rear = 443.0 kg
Left Front = 623.0 kg Left Rear = 435.5 kg
TOTAL FRONT = _1236.0 kg TOTAL REAR = 878.5kg
% Total Weight= _ 58.5 % % Total Weight= _ 415%

TOTAL DELIVERED WEIGHT = 2114.5 kg

CALCULATION OF VEHICLE’'S TARGET TEST WEIGHT:
Total Delivered Weight = 2114.0 kg
Rated Cargo/Luggage Wt. = _136.0 kg
TARGET TEST WEIGHT 2250.0 kg



WEIGHT OF TEST VEHICLE:
Right Front = 611.5 kg Right Rear = 5045 kg
Left Front = 628.5 kg Left Rear = _508.0 kg
TOTAL FRONT = 1240.0 kg TOTAL REAR = 1012.5 kg
% Total Weight= _55.0 % % Total Weight= _45.0 %

TOTAL TEST WEIGHT =2252.5 kg
Weight of ballast secured in vehicle’s cargo area =_136 kg

TEST VEHICLE ATTITUDE:
AS DELIVERED: Right Front _880.0 mm; Left Front _880.0 mm;
Right Rear _915.0 mm; Left Rear _917.0 mm

Pitch Angle at Right Door Sill= __ 1.3 rear higher
Pitch Angle at Left Door Sill=  __1.3 rear higher
Roll Angle at Front Bumper = __0.6 left higher
Roll Angle at Rear Bumper = __1.7 left higher

FULLY LOADED: Right Front _887.0 mm; Left Front _882.0 mm;
Right Rear _908.0 mm; Left Rear _907.0 mm

Pitch Angle at Right Door Sill= __ 1.0 rear higher
Pitch Angle at Left Door Sill = _1.0 rear higher
Roll Angle at Front Bumper = __0.5 left higher
Roll Angle at Rear Bumper = _1.7 left higher

AS TARGETED: Right Front _1072 mm; Left Front _1079 mm;
Right Rear _1096 mm; Left Rear _1097 mm

Pitch Angle at Right Door Sill = __1.3 rear higher
Pitch Angle at Left Door Sill = __1.3 rear higher
Roll Angle at Front Bumper = _ 0.6 left higher
Roll Angle at Rear Bumper = _1.7 left higher

AS TESTED ON RIGHT SIDE:

Pitch Angle at Right Door Sill = 1.3 rear higher
Pitch Angle at Left Door Sill = 1.3 rear higher
Roll Angle at Front Bumper = 0.6 left higher

Roll Angle at Rear Bumper = 1.7 left higher



AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = __1.3 rear higher
Pitch Angle at Left Door Sill=  __1.3 rear higher
Roll Angle at Front Bumper = __0.6 left higher
Roll Angle at Rear Bumper = __1.7 left higher

VEHICLE WHEELBASE = 4000 mm

REMARKS: The seat travel distance was measured to be 220 mm for the driver front seat and 220

mm for the passenger front seat.

RECORDED BY: David G. Gotwals DATE: September 2, 2004

APPROVED BY: Helen A. Kaleto




TABLE 2-3

HORIZONTAL IMPACT ANGLE RANGE FOR A PILLARS AND DOOR FRAMES

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford F150 XL T

VEH. NHTSA NO.: PW0201

VEH. BUILD DATE: November, 1997

VIN: 1FTZX1764WN

TEST LABORATORY: MGA Research Corporation
OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

-

|

A-PILLAR

COLOR: Red
TEST DATES: September 7-8, 2004

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE
SPECIFIED RANGE

L 195°-255°

MINIMUM
HORIZONTAL ANGLE

MAXIMUM
HORIZONTAL ANGLE

R 105°-165°

L 195°-345°

216.5°

REMARKS:

RECORDED BY:David G. Gotwals

R 15°-165°

APPROVED BY:_Helen A. Kaleto

DATE: September 2, 2004




TABLE 24

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford F150 XLT

VEH. NHTSA NO.: PW0201 VIN: 1FTZX1764WN COLOR: Red
VEH. BUILD DATE: November, 1997 TEST DATES: September 7-8, 2004
TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, 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 0o L 50°

l R 0°-50° R 0 R 50°

' SIDE RAIL SR1 |L  0°50° L 0 L 36°

R 0°-50° R 0 R 38°

SR2A L 0°-50° L o L 35°

R 0°-50° R 0° R 36°

SR2B [ 0°.50° L o L 35°

SR3-1 [L  0°-50° L o L 24°
: R*  0°-50° R 0° R 0°

A-PILLAR AP1 L -5°50° L 5 L 31

' R -5°-50° R -5° R 31°

AP2 L 5°50° L 5° L 38

R -5°-50° R 5° R 16°

AP3 |L  -5°-50° L 5 L 37

R -5°-50° R -5° R 38°

., BP1 |L  -10°-50°  [L  -10° L 13°
PILLAR BP2* |L  0°-50° L o L 7
| BP3 L -10°-50°  |L  -10° L 4




VERTICAL ANGLE | MINIMUM VERTICAL |MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
BP4 |L -10°-50° L -10° L -10°
DOORFRAME  (DF1 |R -10°-50° R -10°-50° R 11°
DF3 |R -10°-50° R -10°-50° R 3°
DF4 IR -10°-50° R -10°-50° R -10°
REAR PILLAR RP1 IL -10°-50° L -10° L 28°
R -10°-50° R -10° R 29°
RP2* |L 0°-50° L 0° L 0°
R 0°-50° R 0° R 0°
REAR HEADER (RH L 0°-50° L -10° L 36°
R 0°-50° R -10° R 40°
UPPER ROOF 1 0°-60° 0° 50°
UPPER ROOF 2 0°-50° 0° 50°
UPPER ROOF 3 0°-50° 0° 50°
UPPER ROOF 4 0°-50° 0° 50°
UPPER ROOF 5 0°-50° 0° 50°
UPPER ROOF 6 0°-50° 0° 50°

As determined using the Procedures specified in $S8.13.4.2. *Targets BP2, RP2, and

SR3-1 (Right) are seat belt anchorage locations.

RECORDED BY:David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 2, 2004

2-10




TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford F150 XLT
VEH. NHTSA NO.: PW0201 VIN: 1FTZX1764WN
VEH. BUILD DATE: November, 1997

TEST LABORATORY: MGA Research Corporation
OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

COLOR: Red
TEST DATES: September 7-8, 2004

2-11

Il Measurement Description Left Side | Right Side
:. M Seat Fore/Aft Travel (Front seats) 220 mm 220 mm ||
:' T° Horizontal / {CG-F1 (Left Seat) to (Right A-Pillar)} 107.0° -- J;
f[ A1° 360°-T° 253.0° -- .
H We Horizontal £ {CG-2 (Left Seat) to (Left A-Pillar)} 201.0° - I
; A20 A2 = We 201.0° - |
H} Ue Horizontal / {CG-2 (Left Seat) to (Left B-Pillar)} 296.5° - ‘IF
: B1° B1e=U° 296.5° -
Ve Horizontal / {CG-R (Left Seat) to (Left B-Pillar)} 216.5° --
B2° B2°=V° 216.5° -
We (right) Horizontal / {CG-F2 (Right Seat) to (Right A-Plillar}} - 158.9°
A1° (right) | A1° (right) = W° (right) - 158.9°
T ° (right) + Horizontal / {CG-F1 (Right Seat) to (Left A-Pillar)} - 250.7°
|  A2°(right) |360°-T° (right) - 109.3°
l V ¢ (right) Horizontal 7 {CG-R (Right Seat) to (Right B-Pillar)} - 143.9°
l‘ B1° (right) B1° (right) = V° (right) - 143.9° :
U ° (right) | Horizontal £ {CG-F2 (Right Seat) to (Right B-Pillar)} — 64.9° j!
B2° (right) B2° (right) = U° (right) - 64.9°
| J A-Pillar {(Plane 3) - (Plane 5)} 399.7 mm | 390.9 mm
L J/2 J+2 199.9 mm | 195.5 mm
| D1 Upper Roof {{(Plane A) - (Plane B)} 1427.1 mm
| D12 D1+2 713.6 mm
! D2 Upper Roof {(Plane C) - (Plane D)} 1323.3 mm
* D2/2 D2 + 2 661.7 mm
|L .35D1 .35 x D1 499.5 mm
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ll Measurement Description Left Side
.35D2 .35 x D2 463.2 mm
N B-Pillar {(BPR) - (lowest point on daylight opening forward of B-Pillar)} | 544.8 mm - “
N/2 B-Pillar {(BP3) - (lowest point on daylight opening forward of B-Pillar)} | 272.4 mm -
N/4 B-Pillar {(BP4) - (lowest point on daylight opening forward of B-Pillar)} | 136.2 mm -
D R-Piltar (Point 7 - Point M) 680.0 mm | 680.0 mm
D/2 D/2 340.0 mm | 340.0 mm
3D/7 3D/7 2914 mm { 291.4 mm
DN D/N - 548.9 mm
" DN/2 DN/2 - 274.5 mm
II DN/4 DN/4 - 137.2 mm "

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

SgRP Locations (vehicle coordinates)

Left (mm) Right (mm)
X y z X y z "
Front 2161.7 -442.7 772.0 2161.7 442.7 772.0 "
RearRow | 28527 | -4427 7720 | 28527 4427 7720 |
|| SgRP Locations (world coordinates)
Left (mm) Right (mm)
X y z X y z
{| Front 2161.6 -442.8 771.6 2162.1 4440 7719 |
" Rear Row | 2852.4 -444.8 771.8 2853.0 442.0 772.0

I CG Locations (world coordinates)
Left (mm) Right (mm)
X y z X y z
| ceF1 | 21016 | 4428 | 14316 | 21021 444.0 1431.9
| corz | 23216 | -a428 | 14316 | 23221 | 4440 | 14319
| cor | 30124 | 4448 | 14318 | 30130 | 4420 14320 |

REFERENCE FOR VEHICLE COORDINATE SYSTEM:
¢ Vehicle coordinate information for the SgrP’s was not available so a world coordinate system
was used.
RECORDED BY: David G. Gotwals DATE: September 2, 2004
APPROVED BY: Helen A. Kaleto
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TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/IMAKE/MODEL/BODY: 1998 Ford F150 XLT

VEH. NHTSA NO.: PW0201 VIN: 1FTZX1764WN COLOR: Red
VEH. BUILD DATE: November, 1997 TEST DATES: September 7-8, 2004
TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

|
SUMMARY OF TARGETING RESULTS |

Target Location (mm) Horizontal Vertical Relocation Extension impact |
Angle (deg) | Angle (deg) ! (Yes/No) (# of 25 mm | (Yes/No) |

X y z Spheres)

A-Pillar Left Side

AP1 1899.1 | -615.2 | 1557.4 253 31 No - No |
AP2 | 17774 | 6523 | 14704 | 201 38 No - Yes |
AP3 | 16374 | -6944 | 13584 201 37 No - No |
A-Pillar Right Side |

AP1 | 1897.3 | 621.5 | 1547.8 110 31 No -- Yes |
ap2 | 1779.0 | 6486 | 1460.0 135 16 No - No |
AP3 17334 | 6845 | 1353.3 158 38 No - Yes |
B-Pillar Left Side |

BP1 25002 | -557.6 | 1674.0 270 13 No - No |
BP2 25232 | -682.0 | 1400.7 270 7 No - No |
BP3 | 24521 | -709.6 | 1402.1 270 4 No - No |
BP4 | 26065 | -8153 | 1267.1 217 -10 No -- No |
Door Frame Right Side

DF1 25334 | 5522 | 1669.4 90 11 No - No |
DF3 | 24475 | 7284 | 13949 75 3 No - No |
DF4 2602.0 | 8121 | 12584 130 -10 No - No |
Rear Pillar Left Side

RP1 | 20916 | -553.8 | 1645.1 315 28 No - No |
RP2 | 30426 | -668.7 | 1453.3 270 0 No - Yes |
Rear Pillar Right Side |

RP1 29919 | 5547 | 1637.1 45 29 No - No |
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SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertical Relocation Extension Impact
Angle (deg) | Angle (deg) | (Yes/No) (# of 25 mm | (Yes/No)
X y z Spheres)
RP2 3040.8 673.6 14457 90 0 No - No
Front Header Left Side
FHA1 1807.5 | -518.4 1594.3 180 50 No - No
FH2 1777.0 | -369.3 1604.9 180 50 No - No
Front Header Right Side
FH1 1805.5 5211 1587.2 180 50 No - No
FH2 1777.6 3721 1599.2 180 50 No -- No
Side Rail Left Side
SR1 2048.7 | -558.9 1651.0 270 36 No - No
SR2A 2199.1 -560.3 1661.6 270 35 No - Yes
SR2B 22004 | -561.1 1661.3 270 35 No - No
SR3-1 2650.1 -580.4 1664.3 270 24 No - Yes
Side Rail Right Side
SR1 2046.5 563.9 1643.6 90 38 No - No
SR2A 2197.4 561.9 1655.3 90 36 No - No
SR3-1 2621.0 569.3 1611.4 90 0 No - No
Rear Header Left Side
RH 3013.6 | -444.3 1656.6 0 36 No - No
Rear Header Right Side
RH 2988.1 4427 1655.4 0 40 No -- Yes
Upper Roof Left Side
UR1 1971.6 -459.0 1655.4 270 50 No -- Yes
UR2 24993 | -454.2 1694.3 270 50 No - Yes
UR3 2887.2 | -458.0 1700.1 270 50 No - Yes
Upper Roof Right Side
UR4 1973.5 456.0 1648.2 920 50 No - No
URS5 2535.1 456.0 1684.4 90 50 No - No
URG6 2885.5 453.7 1688.4 90 50 No - No

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

RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 2, 2004
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S MG impact Testing
9/8/04 G0417-001.11

1998 FORD F150

FMVSS 201U - UPPER INTERIOR
TEST #6 RIGHT AP1
H/V IMPACT ANGLE= 110/ 31
FM4538 PRE - TEST

b




- o impact Testing
BI04 G0417-001.11

1998 FORD F150

FMVSS 201U - UPPER INTERIOR
TEST #6 RIGHT AP1
HV IMPACT ANGLE= 110/ 31

FM4538 POST-TEST

3-2
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Impact Testing
G0417-001.11

— F150
& FMVSS 201U - UPPER INTERIOR

E TEST 46 RIGHT AP
B /v IMPACT ANGLE= 110 /31

FM4538 POST-TEST |




MICHIGAN OPERATIONS
DATE: 2/8/01

SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE10OF1

JOB/NHTSA NO: G0417-001.11

SUMMARY OF FMVSS 201U TEST

" GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP1 Right

MGA Test Reference No.:FM4538

Approach Horizontal Angles:110°

Approach Vertical Angles:31°

VEHICLE YR/MAKE/MODEL:F150 1998

Test Number:#6

Temperature:22C

Humidity:54%

Time of Test:9:45 AM

FMH Serial No:036

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pi. O Left/Right Pt. O
1182 1345 27 23.7 20 2R

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35923 -100.8 1.67 1.67
Y 6 J35916 100.2 1.54 1.54
z 7 J35918 97.9 1.29 1.58

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

No visible damage

Recorded By: <22z 5 >#=— Approved By" M@;ﬂate: 9-8 oy

*Only necessary for NHTSA (Government) Compliance testing.




FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 6 Target: AP1
FM4538 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 110/31

HIC(d) = 1182, HIC = 1345, Delta T = 2.7 msec

Max Resultant =232.7 ¢'s @ 30.1 mm
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 6 Target: AP1
FM4538 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 110/31

HIC(d) = 1182, HIC = 1345, Delta T = 2.7 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-229.7 g's @ 5 msec

i

50

-50 /
-100 W
-150

-200 \/

-250
0 2 4 6 8 10 12 14 16 18
Accel X (g's) vs. Time (msec)
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 6 Target: AP1
FM4538 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 110/31
HIC(d) = 1182, HIC = 1345, Delta T = 2.7 msec
10 Max Acceleration = 4.9 g's @ 2.9 msec, Min Acceleration = -45.7 g's @ 6.4 msec
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Accel Z (g's) vs. Time (msec)
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Customer: FORD
Test# 6

FM4538

Additional Desc: N/A

FMH
G0417-001.11

Vehicle Program : F150

Test Date: 9/8/04
HIC(d) = 1182, HIC = 1345, Delta T = 2.7 msec

Model Year: 1998
Target: AP1

Vehicle Side: Right
Horz/Vert Angle: 110/31

35

Max Displacement = 33.8 mm @ 8.5 msec
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Displacement (mm) vs. Time (msec)
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w'p:—'z":mga Impact Testing
9/7/04 G0417-001.11

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST #1 LEFT AP2
HV IMPACT ANGLE= 201/ 38
FM4533 PRE - TEST

39




==——mga Impact Testing
9/7/04 GO417-001 14

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST #1 LEFT AP2

H/V IMPACT ANGLE= 201/38

FM4533 POST-TEST

3-10
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= ——— mga Impact Testing
' 9/7/04 G0417-001.11
— 1998 FORD F150
& FMVSS 201U - UPPER INTERIOR

= TEST# LEET AP2
H/V IMPACT ANGLE=201/ 38

FM4533 POST-TEST |




MICHIGAN OPERATIONS
DATE: 2/8/01

SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1OF 1

JOB/NHTSA NO: G0417-001.11

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP2 Left

MGA Test Reference No.:FM4533

Approach Horizontal Angles:201°

Approach Vertical Angles:38°

VEHICLE YR/MAKE/MODEL:F150 1998

Test Number:#1

Temperature:22C

Humidity:62%

Time of Test: 12:00 PM

FMH Serial No:035

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1331 1543 37 235 23 3L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35924 -92.4 1.67 1.67
Y 6 J35919 93.8 1.54 1.54
Z 7 J21969 88.5 1.58 1.58

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

No visible damage

Recorded By: _#2=>— ’4 “Zz— Approved By*:&ﬂ,&g@h Date: 7%

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 1 Target: AP2
FM4533 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 201/38

HIC(d) = 1331, HIC = 1543, Delta T = 3.7 msec

250 Max Resultant =210.3 g's @ 23.1 mm
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 1 Target: AP2
FM4533 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 201/38

HIC(d) = 1331, HIC = 1543, Delta T = 3.7 msec

Max Acceleration =-.8 g's @ 0 msec, Min Acceleration = -208.1 g's @ 4.3 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 1 Target: AP2
FM4533 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 201/38

HIC(d) = 1331, HIC = 1543, Delta T = 3.7 msec

Max Acceleration = 3.5 g's @ 10.1 msec, Min Acceleration =-36.1 g's @ 5.3 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 1 Target: AP2
FM4533 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 201/38

HIC(d) = 1331, HIC = 1543, Delta T = 3.7 msec

Max Displacement = 24.4 mm @ 5.6 msec
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Displacement (mm) vs. Time (msec)
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nact Testing
it 14

A3

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST #5 RIGHT AP3
HIV IMPACT ANGLE= 158 / 38

nde
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FM4537  PRE-TEST
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impact Testing
Goai7-001.11

mca

"
1998 FORD F150
=SS 201U - UPPER INTERIOR

TEST#5 RIGHT AP3
H/V IMPACT ANGLE= 158 / 38

Fma537  POST-TEST
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=Mt Impact Testing |
9/8/04 G0417-001.11

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST #5 RIGHT AP3
i H/V IMPACT ANGLE= 158 / 38

FM4537 POST-TEST




MICHIGAN OPERATIONS
DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-20

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE10F 1

JOB/NHTSA NO: G0417-001.11

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP3 Right

MGA Test Reference No.:FM4537

Approach Horizontal Angles:158°

Approach Vertical Angles:38°

VEHICLE YR/MAKE/MODEL:F150 1998

Test Number:#5

Temperature:22C

Humidity:53%

Time of Test:9:00 AM

FMH Serial No:035

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
436 357 9.2 23.6 17 6L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35924 -92.4 1.67 1.67
Y 6 J35919 93.8 1.54 1.54
7 J21969 88.5 1.58 1.58

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

Grab handle deformation

Recorded By: %~ % ~“2— Approved By*: MBQM Date: 9-8—sY

*Only necessary for NHTSA (Government) Compliance testing.




FMH
G0417-001.11
Customer: FORD Vehicle Program : F150
Test# 5
FM4537
Additional Desc: N/A Test Date: 9/8/04

HIC(d) =436, HIC =357, Delta T = 9.2 msec

3-21

Model Year: 1998
Target: AP3

Vehicle Side: Right
Horz/Vert Angle: 158/38

Max Resultant = 105.7 g's @ 18.6 mm
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 5 Target: AP3
FM4537 Vehicle Side: Right

Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 158/38

HIC(d) = 436, HIC = 357, Delta T = 9.2 msec

Max Acceleration =.1 g's @ 0 msec, Min Acceleration =-100.7 g's @ 3.1 msec

20

&

/

\ s

-100

-120
0

2 4 6 8 10 12 14 16 18 20
Accel X (g's) vs. Time (msec)

10

Max Acceleration = 8.5 g's @ 9.9 msec, Min Acceleration =-31.1 g's @ 3.4 msec

\’\MJ\,\

~

-5

-10

-15

2 4 6 8 10 12 14 16 18 20
Accel Y (g's) vs. Time (msec)

Page 2 of 4



3-23

FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 5 Target: AP3
FM4537 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 158/38

HIC(d) = 436, HIC = 357, Delta T = 9.2 msec

Max Acceleration = .6 g's @ 18.3 msec, Min Acceleration =-15.4 g's @ 7.5 msec

%

0 DAL

Al /o
P /
L v

T d
N \ Nl
YWV

-16
0 2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)
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Customer: FORD
Test# 5

FM4537

Additional Desc: N/A

3-24

FMH
G0417-001.11
Vehicle Program : F150 Model Year: 1998
Target: AP3
Vehicle Side: Right
Test Date: 9/8/04 Horz/Vert Angle: 158/38

HIC(d) = 436, HIC = 357, Delta T = 9.2 msec
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impact Testing
G0417-001.11

" 1998 FORD F150
FMVSS 201U - UPPER INTERIOR |
TEST #10 LEFT RP2
HIV IMPACT ANGLE= 270 / 0

FM542  PRE - TEST |
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= mga Impact Testing

98¢ G0417-001.11
1998 FORD F150
FMVSS 201U - UPPER INTERIOR

EST#O | pey
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R ===mga Impact Testing

9804 GO417-001.11
1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST #10 LEFT RP2
& H/\ IMPACT ANGLE=270/0 |
§ FM4542  POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE10OF1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.11  VEHICLE YR/MAKE/MODEL:F150 1998

GENERAL TEST PARAMETERS: Test Number:#10
Target (Vehicle Side): RP2 Left Temperature:22C
MGA Test Reference No.;FM4542 Humidity:59%

Approach Horizontal Angles:270° Time of Test:2:45 PM

Approach Vertical Angles:0° FMH Serial No:038

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
670 668 6.6 23.5 17 0

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J36197 -108 1.67 1.67
Y 6 J36193 1014 1.54 1.54
z 7 J36353 96.8 1.58 1.58

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

No visible damage

Recorded By: ~%//¢ 7%2—Ppproved By*: AMLLQD&& G-8-2¢

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 10 Target: RP2
FM4542 Vehicle Side: Left

Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/0

HIC(d) = 670, HIC = 668, Delta T = 6.6 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 10 Target: RP2
FM4542 Vehicle Side: Left

Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/0

HIC(d) = 670, HIC = 668, Delta T = 6.6 msec

20

Max Acceleration =-.4 g's @ 0 msec, Min Acceleration =-113.3 g's @ 3.9 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 10 Target: RP2
FM4542 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/0

HIC(d) = 670, HIC = 668, Delta T = 6.6 msec

Max Acceleration =-.7 g's @ 13.8 msec, Min Acceleration =-35.5 g's @ 5.8 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 10 Target: RP2
FM4542 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/0

HIC(d) = 670, HIC = 668, Delta T = 6.6 msec

30 Max Displacement =27 mm @ 7.8 msec
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Displacement (mm) vs. Time (msec)
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- impact | esting

y GO417-001.11
1998 FORD F150
MVSS 201U - UPPER INTERIOR
TEST #3 LEFT SR2(A)
HV IMPACT ANGLE= 270135

FM4535 PRE - TEST

a7




3-34

impact Testing
GO417-001 11

" 1998 FORD F150
FMVSS 201U - UPPER INTERIOR
TEST #3 LEFT SR2(A)
HV IMPACT ANGLE= 270 / 35

FMA535  pOST: TEST
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: ==mga Impact Testing
B 0/7/04 G0417-001.11

1998 FORD F150
B FMVSS 201U - UPPER INTERIOR

g TEST #3 LEFT SR2(A)
= H/\/ IMPACT ANGLE=270/35

B FM4535  POST-TEST




MICHIGAN OPERATIONS

DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-36

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1 OF 1

JOB/NHTSA NO: G0417-001.11

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR2(a) Left

MGA Test Reference No.:FM4535

Approach Horizontal Angles:270°

Approach Vertical Angles:35°

VEHICLE YR/MAKE/MODEL:F150 1998

Test Number:#3

Temperature:22C

Humidity:55%

Time of Test:3:15 PM

FMH Serial No:038

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1039 1157 46 235 15 3L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J36197 -108 1.67 1.67
Y 6 J36193 101.4 1.54 1.54
4 7 J36353 96.8 1.58 1.60

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

No visible damage

Recorded By: <=~ Z #%z_—~#pproved By*: J;LQUMDDNGI G- 3-oM

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD

Test# 3
FM4535

Additional Desc: N/A

3-37
FMH
G0417-001.11
Vehicle Program : F150 Model Year: 1998
Target: SR2(a)
Vehicle Side: Left
Test Date: 9/7/04 Horz/Vert Angle: 270/35

HIC(d) = 1039, HIC = 1157, Delta T = 4.6 msec
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Customer: FORD

Test# 3
FM4535

Additional Desc: N/A

Vehicle Program : F150

FMH
G0417-001.11

Test Date: 9/7/04

HIC(d) = 1039, HIC = 1157, Delta T = 4.6 msec

3-38

Model Year: 1998
Target: SR2(a)

Vehicle Side: Left
Horz/Vert Angle: 270/35

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-179.3 g's @ 3.5 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 3 Target: SR2(a)
FM4535 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 270/35

HIC(d) = 1039, HIC = 1157, Delta T = 4.6 msec

Max Acceleration = 7.2 g's @ 2.4 msec, Min Acceleration =-50.8 g's @ 5.7 msec

10

o A\ A
o\ /T
n /
\ L/

\ L/
N

-50 <

0 2 4 6 8 10 12 14 16

Accel Z (g's) vs. Time (msec)

Max Velocity = 45.8 kph @ 249.9 msec, Impact Velocity = 23.5 kph

50

30

20 e

w /|

o
e

50 100 150 200 250
Velocity (kph) vs. Time (msec)

-10
0

Page 3 of 4




Customer: FORD
Test# 3

FM4535

Additional Desc: N/A

FMH
G0417-001.11

Vehicle Program : F150

Test Date: 9/7/04
HIC(d) = 1039, HIC = 1157, Delta T = 4.6 msec

3-40

Model Year: 1998

Target: SR2(a)

Vehicle Side: Left
Horz/Vert Angle: 270/35

Max Displacement = 26.8 mm @ 6.6 msec
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FMVSS 201U - UPPER INTERIOR

TEST #8 LEFT SR3(1)
HV IMPACT ANGLE= 270 / 24

FM4540 PRE - TEST
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sl 108 Impact Testing
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=———=mga Impact Testing
§ 9/8/04 G04i7-001.11

1998 FORD F150
FMVSS 201U - UPPER INTERIOR |

TEST #8 LEFT SR3(1)
H/V IMPACT ANGLE= 270 / 24

& FM4540 POST-TEST




MICHIGAN OPERATIONS

DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-44

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1OF 1

JOB/NHTSA NO: G0417-001.11

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR3(1) Left

MGA Test Reference No.:FM4540

Approach Horizontal Angles:270°

Approach Vertical Angles:24°

VEHICLE YR/MAKE/MODEL:F150 1998

Test Number:#8

Temperature:22C

Humidity:58%

Time of Test:1:15 PM

FMH Serial No:035

TEST RESULTS:
impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
679 679 5.6 23.9 52 12L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 -92.4 1.67 1.67
6 J35919 93.8 1.54 1.54
z 7 J21969 88.5 1.58 1.58

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

No visible damage

Recorded By: ~#72:- /4 #*?2— Approved By*ci;&;&ﬁz@ -(G-QE(‘N:)ate: A-6°

*Only necessary for NHTSA (Government) Compliance testing,
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 8 Target: SR3(1)
FM4540 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/24

HIC(d) = 679, HIC = 679, Delta T = 5.6 msec

Max Resultant =135.3 g's @ 23.1 mm
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Resultant (g's) vs. Displacement (mm)

Max Resultant = 135.3 g @ 4.1 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 8 Target: SR3(1)
FM4540 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/24
HIC(d) = 679, HIC = 679, Delta T = 5.6 msec
20 Max Acceleration =-.7 g's @ 0 msec, Min Acceleration =-133.8 g's @ 4 msec
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Accel X (g's) vs. Time (msec)
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 8 Target: SR3(1)
FM4540 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/24

HIC(d) = 679, HIC = 679, Delta T = 5.6 msec

Max Acceleration =-.1 g's @ 18.3 msec, Min Acceleration =-37.9 g's @ 6.4 msec
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-40
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Accel Z (g's) vs. Time (msec)
30 Max Velocity = 24.2 kph @ 79 msec, Impact Velocity = 23.9 kph
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Velocity (kph) vs. Time (msec)
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150
Test# 8
FM4540
Additional Desc: N/A Test Date: 9/8/04

HIC(d) =679, HIC =679, Delta T = 5.6 msec

3-48

Model Year: 1998
Target: SR3(1)
Vehicle Side: Left

Horz/Vert Angle: 270/24

35 Max Displacement = 29.3 mm @ 8.7 msec

30

T

15 /
10

0 5 10 15

Displacement (mm) vs. Time (msec)

20

25
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mga Impact Tasting

GOMT-06% 11

~ 1998 FORD F150

EMVSS 201U - UPPER INTERIOR
TEST #7 RIGHT RH
HA IMPACT ANGLE= 0 /40
FM4539 PRE - TEST
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1998 FORD F150

Y

FMVSS 201U - UPPER INTERIOR
TEST #7 RIGHT RH
H/V IMPACT ANGLE=0/40

FM4539  POST-TEST
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====mga Impact Testing
| 9/8/04 G0417-001.11

1998 FORD F150
B—— FMVSS 201U - UPPER INTERIOR

& TEST#7  RIGHTRH
' H/V IMPACT ANGLE=0/40
B £)\14539 POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE1OF1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.11  VEHICLE YR/MAKE/MODEL:F150 1998

GENERAL TEST PARAMETERS: Test Number:#7
Target (Vehicle Side): RH Right Temperature:22C
MGA Test Reference No.:FM4539 Humidity:58%
Approach Horizontal Angles:0° Time of Test:10:30 AM

Approach Vertical Angles:40° FMH Serial No:038

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
420 336 8.3 23.5 52 8L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J36197 -108 1.68 1.67
6 J36193 101.4 1.54 1.54
z 7 J36353 96.8 1.58 1.58

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

Broke rear window

Recorded By: _<Zz=- - Z=—_Approved By": M‘mﬂgﬂate: 72

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 7 Target: RH
FM4539 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 0/40

HIC(d) =420, HIC =336, Delta T = 8.3 msec

120 Max Resultant =103.8 g's @ 55 mm
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S R

0 10 20 30 40 50 60

Resultant (g's) vs. Displacement (mm)

120 Max Resultant=103.8 g@ 11.7 msec
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Resultant Accel (g's) vs. Time (msec)

RN

Page 1 of 4



3-54

FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 7 Target: RH
FM4539 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 0/40

HIC(d) = 420, HIC =336, Delta T = 8.3 msec

20 Max Acceleration =-.1 g's @ 0 msec, Min Acceleration =-102.2 g's @ 11.7 msec
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Customer: FORD
Test# 7
FM4539

Additional Desc: N/A

Vehicle Program : F150

FMH
G0417-001.11

Test Date: 9/8/04

3-55

Model Year: 1998
Target: RH

Vehicle Side: Right
Horz/Vert Angle: 0/40

HIC(d) = 420, HIC = 336, Delta T = 8.3 msec

Max Acceleration =-.7 g's @ 23.7 msec, Min Acceleration =-39.7 g's @ 12.3 msec
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Customer: FORD
Test# 7

FM4539

Additional Desc: N/A

FMH
G0417-001.11

Vehicle Program : F150

Test Date: 9/8/04
HIC(d) = 420, HIC = 336, Delta T = 8.3 msec

3-56

Model Year: 1998
Target: RH

Vehicle Side: Right
Horz/Vert Angle: 0/40

70

Max Displacement = 59.2 mm @ 23.9 msec
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Displacement (mm) vs. Time (msec)
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====mga Impact Testing
H704 GO417-001.11

1998 FORD F150

FMVSS 201U - UPPER INTERIOR
TEST#2  LEFT UR1
HV IMPACT ANGLE= 270/ 50

FM4534 PRE-TEST

3-57




3-58

impact Testing
GO417-001.14

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST#2 LEFT URT
H/V IMPACT ANGLE= 270/ 50

FM4534  POST-TEST
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=====mga Impact Testing
L 9/7/04 GO0417-001.11

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST#2 LEFTURE
F H/V IMPACT ANGLE=270/50

E FM4534  POST-TEST |
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE10F1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.11 VEHICLE YR/MAKE/MODEL:F150 1998

GENERAL TEST PARAMETERS: Test Number:#2
Target (Vehicle Side): UR1 Left Temperature:22C
MGA Test Reference No..:FM4534 Humidity:57%

Approach Horizontal Angles:270° Time of Test:2:15 PM

Approach Vertical Angles:50° FMH Serial No:036

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1211 1385 3.8 23.6 45 0
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35923 -100.8 1.67 1.67
6 J35916 100.2 1.54 1.54
z 7 J35918 97.9 1.58 1.58

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

Headliner deformation

Recorded By: %’////2_/ Approved By*: M\{g&v\'b Date: #Foy

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 2

FM4534

Additional Desc: N/A

3-61

FMH
G0417-001.11
Vehicle Program : F150 Model Year: 1998
Target: URI
Vehicle Side: Left
Test Date: 9/7/04 Horz/Vert Angle: 270/50

HIC(d) = 1211, HIC = 1385, Delta T = 3.8 msec

Max Resultant =209.7 g's @ 53.6 mm
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Resultant (g's) vs. Displacement (mm)
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Max Resultant =209.7 g @ 9.5 msec
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Resultant Accel (g's) vs. Time (msec)
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Customer: FORD

Test# 2
FM4534

Additional Desc: N/A

Vehicle Program : F150

FMH
G0417-001.11

Test Date: 9/7/04

HIC(d) = 1211, HIC = 1385, Delta T = 3.8 msec

3-62

Model Year: 1998
Target: UR1

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

50

Max Acceleration =-.6 g's @ 0 msec, Min Acceleration =-206.6 g's @ 9.5 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 2 Target: UR1
FM4534 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 270/50

HIC(d) = 1211, HIC = 1385, Delta T = 3.8 msec

Max Acceleration =24.4 g's @ 11.5 msec, Min Acceleration = -40.5 g's @ 8.6 msec
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Customer: FORD
Test# 2

FM4534

Additional Desc: N/A
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FMH
G0417-001.11
Vehicle Program : F150 Model Year: 1998
Target: UR1
Vehicle Side: Left
Test Date: 9/7/04 Horz/Vert Angle: 270/50

HIC(d) = 1211, HIC = 1385, Delta T = 3.8 msec
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Max Displacement = 54.3 mm @ 10.4 msec
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raa Impact Testing

a74 GOMT-00111 |

~ 1998 FORD F150
FMVSS 201U - UPPER INTERIOR
TEST #4 LEFT UR2
HV IMPACT ANGLE= 270/ 50

FM4536 PRE - TEST
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impact Testing
GD417-001.11

T4

1998 FORD F150
FMVSS 201U - UPPER INTERIOR
TEST #4 LEFT UR2
HIV IMPACT ANGLE= 270 /50

EM4536 POST-TEST
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| ‘mga Impact Testing
= 0/7104 G0417-001.11
1998 FORD F150
=— [)VSS 201U - UPPER INTERIOR

B TEST#4  LEFTUR2
d H/V IMPACT ANGLE= 270/ 50

FM4536  POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE10OF1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.11  VEHICLE YR/MAKE/MODEL:F150 1998

GENERAL TEST PARAMETERS: Test Number:#4
Target (Vehicle Side): UR2 Left Temperature:22C
MGA Test Reference No.:FM4536 Humidity:53%

Approach Horizontal Angles:270° Time of Test:4:30 PM

Approach Vertical Angies:50° FMH Serial No:035

TEST RESULTS:
impact location on FMH (mm)
HIC(d) HiC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
686 688 8.9 234 32 10L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 -92.4 1.67 1.67
6 J35919 938 1.54 1.54
Z 7 J21969 88.5 1.58 1.68

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

No visible damage

Recorded By: %=~ 2 /#2>— Approved By*: &M‘Lﬁﬂgmﬂe: 7- F-ok

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 4
FM4536

Additional Desc: N/A

FMH
G0417-001.11

Vehicle Program : F150

Test Date: 9/7/04
HIC(d) = 686, HIC = 688, Delta T = 8.9 msec

3-69

Model Year: 1998
Target: UR2
Vehicle Side: Left

Horz/Vert Angle: 270/50

Max Resultant = 133.9 g's @ 20.3 mm

140 =
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Resultant (g's) vs. Displacement (mm)
140 Max Resultant = 133.9 g @ 3.6 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 4 Target: UR2
FM4536 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 270/50

HIC(d) = 686, HIC = 688, Delta T = 8.9 msec

Max Acceleration =-.9 g's @ 0 msec, Min Acceleration =-130 g's @ 3.6 msec
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Accel X (g's) vs. Time (msec)
A Max Acceleration = 2.6 g's @ 15.7 msec, Min Acceleration =-6.9 g's @ 5.8 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 4 Target: UR2
FM4536 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 270/50

HIC(d) = 686, HIC = 688, Delta T = 8.9 msec

30 Max Acceleration = 27.1 g's @ 11.7 msec, Min Acceleration =-43.3 g's @ 5.9 msec
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Accel Z (g's) vs. Time (msec)
’5 Max Velocity = 23.7 kph @ 76 msec, Impact Velocity = 23.4 kph
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FMH B
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 4 Target: UR2
FM4536 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/7/04 Horz/Vert Angle: 270/50

HIC(d) = 686, HIC = 688, Delta T = 8.9 msec

30 Max Displacement =27.7 mm @ 8.2 msec :
A

25 /\'\
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15 /
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Displacement (mm) vs. Time (msec)
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Impact Testing
G0417-001.11

/8104

1998 FORD F130
FMVSS 201U - UPPER INTERIOR
TEST#9 LEFT UR3
HV IMPACT ANGLE= 270/ 50

FM4541 PRE - TEST
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impact Testing
$17-001.11

1098 FORD F150

mQa
9/8/04

FMVSS 201U - UPPER INTERIOR
TEST #9 LEFT UR3
HIV IMPACT ANGLE= 270 / 50
FM4541  POST-TEST
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mga impact T&Sﬁﬂg
49/8/04

1998 FORD F150
FMVSS 201U - UPPER INTERIOR

TEST #9 LEFT UR3 |
& H/V IMPACT ANGLE= 270 /50

_ CMA54" POST-TEST

G0417-001.11 |




MICHIGAN OPERATIONS

DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-76

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE 1 OF}

JOB/NHTSA NO: G0417-001.11

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR3 Left

MGA Test Reference No.:FM4541

Approach Horizontal Angles:270°

Approach Vertical Angles:50°

VEHICLE YR/MAKE/MODEL:F150 1898

Test Number:#9

Temperature:22C

Humidity:62%

Time of Test:1:45 PM

FMH Serial No:036

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
962 1054 48 237 34 8L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35923 -100.8 1.67 1.67
Y 6 J35916 100.2 1.54 1.54
4 7 435918 97.9 1.58 1.58

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

No visible damage

Recorded By: “#*~~ #Z ##5—=— Approved By*: M-@;_Aﬁ)ate: 7-3—4

*QOnly necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 9 Target: UR3
FM4541 ' Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/50

HIC(d) =962, HIC = 1054, Delta T = 4.8 msec

Max Resultant = 189.2 g's @ 38.9 mm
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Customer: FORD

Test# 9
FM4541

Additional Desc: N/A

FMH
G0417-001.11

Test Date: 9/8/04

Vehicle Program : F150

3-78

Model Year: 1998
Target: UR3

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

HIC(d) = 962, HIC = 1054, Delta T = 4.8 msec

Max Acceleration =-.6 g's @ 0 msec, Min Acceleration =-187.3 g's @ 7.3 msec
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 9 Target: UR3
FM4541 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/50

HIC(d) = 962, HIC = 1054, Delta T = 4.8 msec

Max Acceleration =22.4 g's @ 9.2 msec, Min Acceleration = -39.8 g's @ 6.6 msec
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Accel Z (g's) vs. Time (msec)

’s Max Velocity =23.9 kph @ 76.2 msec, Impact Velocity = 23.7 kph
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FMH
G0417-001.11
Customer: FORD Vehicle Program : F150 Model Year: 1998
Test# 9 Target: UR3
FM4541 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/8/04 Horz/Vert Angle: 270/50

HIC(d) = 962, HIC = 1054, Delta T = 4.8 msec

45 Max Displacement = 40.1 mm @ 8.5 msec
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Displacement (imm) vs. Time (msec)
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4.0

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

4-1

The following section lists the test equipment for the 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 information

can be found in Appendix B.

TABLE 4-1 LIST OF ITEMS USED

MANUFACTURER MODEL # FUNCTION OF ACCURACY CAL. INTERNAL
NAME ITEM

Head Drop Tower MGA Research Corp. | MGA-100-DC FMH Calibration N/A N/A

(includes test frame

and DAS)

Accelerometers Endevco 7264-2000 Acceleration +0.5% 6 months
Data

*Digital Inclinometer | Mitutoyo PRO 360 Set Angle of 0.1° Annual
FMH/Targeting

FMVSS 201U Test | MGA Research Corp. | MGA-100-FMH | Test System N/A N/A

Frame (includes the

aropulsion control

system, actuator,

test frame, and

DAS)

Free Motion 3{2%2 822 Test Device N/A Pre and Post-Test

Headforms Series

UTAMA 038

High Speed Video Kodak RO1000 Record Event N/A N/A

*FARO™ Faro Technologies $802059801273 | Targeting 0.1 mm Annual

Measuring Devices: Measurement

- Tape Measure Stanley 289 Targeting 1mm Annual

- Plumb Bobs N/A - FMH setup N/A

- Protractor Mitutoyo -- Horizontal 0.5°
Measurement

*Vehicle Scale Cardinal 8950F Weighing +.5kg Annual

9804-022/9805-175 Vehicle

* Scale Detecto AP-20 Weigh FMH +0.011b Annual
Head

*Temperature Dickson TR-320 Record t 1°C Annual

Recorder Temperature * 1% RH

and Humidity




4-2
TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

FMH Serial # Weight Temp % Peak Peak Unimodal
(Ibs) (°C) Humidity Resultant Lateral
Acceleration | Acceleration
G's) (G's)
Pre #35 10.02 22.0 64.0 230.6 1.3 Yes
Post #35 10.02 22.0 63.0 237.4 9.7 Yes
Pre #36 10.03 22.0 64.0 243.1 4.4 Yes
Post #36 10.03 22.0 63.0 251.3 11.6 Yes
Pre #38 9.99 22.0 64.0 243.3 12.3 Yes
Post #38 9.99 22.0 63.0 242.8 14.7 Yes

RECORDED BY:_David G. Gotwals DATE: September 8, 2004

\PPROVED BY: Helen A. Kaleto
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES: MGATPHDT.5 PAGEGOF 7
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 03§ CALIBRATION DATE: _9- 3~ 04
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. joro
Temperature 19°Cto26°C T
Relative Humidity 10% to 70% A
Peak Resultant Acceleratibn 225G'st0 275 G's 230, b
Peak Lateral Acceleration 15 G’s Maximum 1.3
Unimodal Acceleration Curve YES ‘\/oj
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | DateofLast | Date of Next
Number Calibration Calibration
[ ENDEVCO | 7264-2000 | 335924 | $~zv-of |ll-20-04
3 ENDEVCO | 72642000 |T354\q4 | §-20-04 | li-20-04
Y ENDEVCO | 72642000 |T2\4Ld | $-14-o4 | Il-fa-o%
REMARKS:
RECORDED BY: % %\ %// DATE: __ 1-3>-o

APPROVED BY: Q/J«/ @ -




Head Drop
(Preliminary Test Report)
Test Number: H35261 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 35

Max Resultant = 230.6g @ 4.9 ms
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200 A
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0 2 4 6 8 10 12 14 16 18

Resultant Accel (g's) vs. Time (msec)




Head Drop
(Preliminary Test Report)
Test Number: H35261 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 35

Ls Max Acceleration =.5g's @ 14.4 ms, Min Acceleration =-1.3 g's, @ 7.6 ms

0. /'\’J\ \\/" N\ A M\ /\/ v\/\
2 VN VA SV AL hS

VIV

-1.5
2.
0 2 4 6 8 10 12 14 16 18
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 8.4g's @ 8.1 ms, Min Acceleration =-211 g's, @ 4.9 ms
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-250
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2 4 6 8 10 12 14 16 18
Accel X(g's) vs. Time (msec)




Head Drop
(Preliminary Test Report)
Test Number: H35261 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 35

Max Acceleration = .3g's @ 1.9 ms, Min Acceleration =-93.7 g's, @ 4.8 ms

N s
0 \ /

2 4 6 8 10 12 14 16 18
Accel Z(g's) vs. Time (msec)




MICHIGAN OPERATIONS
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PoC 6o 13 -00i: |
DOC. NO.: MGATP201UHD

- SUPERCEDES: MGATPHDT.S PAGEGOR 7
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 3 S/ CALIBRATION DATE: _4-¥-o4
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. \D 0%
Temperature 19°Cto26°C pe
Relative Humidity 10% to 70% )
Peak Resultant Acceleration 225 G's t0 275 G's 23774
Peak Lateral Acceleration 15 G’s Maximum 4.M
Unimodal Acceleration Curve YES \\205
(”’ FMH INSTRUMENTATION
| HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
ENDEVCO 7264-2000 | 3354924 §S~zo-04 It-20-0o¥
ENDEVCO | 72642000 | 535919 §-20-0% | (1- 20-04
ENDEVCO | 72642000 | 323164 | s-1a-04 | h-\4-0¢
REMARKS:
RECORDED By: M M DATE: 16 oA

APPROVED BY: {/ Z/ /&




Head Drop
(Preliminary Test Report)
Test Number: H35262 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration Head #: 35

Max Resultant = 237.4 5.6 ms
250 @

200

150

100

50

0 2 4 6 8 10 12 14 16

Resultant Accel (g's) vs. Time (msec)




Head Drop
(Preliminary Test Report)
Test Number: H35262 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration Head #: 35

Max Acceleration = .5g's @ 15.6 ms, Min Acceleration=-9.7 g's, @ 5.5 ms
0 \
) \\ ﬁf
4
) \\/

-10 =
0 2 4 6 8 10 12 14 16
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 7.4g's @ 8.9 ms, Min Acceleration =-218.4 g's, @ 5.6 ms

/
\ |/
|
\

\/

-250
0 2 4 6 8 10 12 14 16

Accel X(g's) vs. Time (msec)




Test Number: H35262

Head Drop
(Preliminary Test Report)

MGA Job Number:

Test Description: Post - Test Calibration

G0417-001.11

4-10

Test Date: 9/8/04

Head #: 35

Max Acceleration =.1g's @ 2 ms, Min Acceleration =-92.7 g's, @ 5.6 ms

L ]

8

10

Accel Z(g's) vs. Time (msec)
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14

16




MICHIGAN OPERATIONS
DATE: 3/20/03
( SUPERCEDES: MGATPHDT.S

4-11
Pee GoviM-o0l, 1l
DOC. NO.: MGATP201UHD

REVISION NO.: 6
PAGE6OF 7

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 03¢ CALIBRATION DATE: _4-3-¢%
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. |0.03
Temperature 19°Cto26°C 22
Relative Humidity 10% to 70% 4
Peak Resultant Acceleration 225 G'st0 275 G’s 2431
Peak Lateral Acceleration 15 G’s Maximum 4.4
Unimodal Acceleration Curve YES "(r,s
( FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
| ENDEVCO 7264-2000 735923 -2y -04 f1-23- 04
3 - | ENDEVCO | 72642000 | 5410 | S-23-04 | i-23-04
ut ENDEVCO | 7264-2000 | 7354918 | s=23-04 | n-23-04
REMARKS:
RECORDED BY: %Zﬁfé\// DATE: ___9-3%-04
APPROVED BY: (d/




Head Drop
(Preliminary Test Report)

Test Number: H36260 MGA Job Number: G0417-001.11
Test Description: Pre - Test Calibration

4-12

Test Date: 9/3/04

Head #: 36

Max Resultant = 243.1 6.1 ms
250 e@

200 \

150

100

50 \\
~— |

0 2 4 6 8 10 12 14 16

Resultant Accel (g's) vs. Time (msec)
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20
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Head Drop
(Preliminary Test Report)
Test Number: H36260 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 36

Max Acceleration = 2g's @ 12.2 ms, Min Acceleration =-4.4 g's, @ 6.6 ms
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0 2 4 6 8 10 12 14 16 18 20
Accel Y(g's) vs. Time (msec)

5 Max Acceleration = 3.6g's @ 9 ms, Min Acceleration =-222.6 g's, @ 6.1 ms
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Head Drop
(Preliminary Test Report)
Test Number: H36260 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 36

Max Acceleration =.3g's @ 3.3 ms, Min Acceleration =-98.2 g's, @ 6 ms

20

/

-100
0 2 4 6 8 10 12 14 16 18 20

Accel Z(g's) vs. Time (msec)
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES: MGATPHDT.S PAGESOF 1~
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _0%6  CALIBRATIONDATE: __ 7-¥-0¢
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 10,03
Temperature 19°Cto26°C RS
Relative Humidity 10% to 70% 65
Peak Resultant Acceleration 225 G'st0o 275 G's 25 0.3
Peak Lateral Acceleration 15 G's Maximum -G
Unimodal Acceleration Curve YES Tes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO | 7264-2000 | J 35423 §-1y-04 i~ 23~04
3 ENDEVCO | 72642000 | 33544 §-23%3-04 | jj-23-04
4 ENDEVCO | 72642000 | y35a\& | s-23-04 | 11-23-0¢
REMARKS:
RECORDED BY: M ( %_4/( DATE:__9-§-°%
APPROVED BY: Z/ // '/()5
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Head Drop
(Preliminary Test Report)
Test Number: H36261 MGA Job Number: G0417-001.11 Test Date: 9/8/04

Test Description: Post - Test Calibration Head #: 36

300 Max Resultant =251.3g @ 4.2 ms

L
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0 2 4 6 8 10 12 14 16 18

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36261 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration Head #: 36

1 Max Acceleration = 7.2g's @ 13.2 ms, Min Acceleration=-11.6 g's, @ 4.4 ms

; N
. [T~

A
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0 \J
-15
0 2 4 6 8 10 12 14 16 18
Accel Y(g's) vs. Time (msec)
50 Max Acceleration =4.1g's @ 7.1 ms, Min Acceleration =-230.3 g's, @ 4.2 ms
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Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36261 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration Head #: 36

20 Max Acceleration = .2g's @ 1.9 ms, Min Acceleration =-99.9 g's, @ 4.2 ms

N

-100
0 2 4 6 8 10 12 14 16 18

Accel Z(g's) vs. Time (msec)
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES: MGATFHDT.S PAGES OF T
HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER: _©O38  CALIBRATION DATE: _ 4:3-04

TEST PARAMETER SPECIFICATION | TEST RESULTS

Weight 9.90 to 10.10 1bs. 4.44

Temperature 19°Cto26°C 2T

Relative Humidity 10% to 70% A

Peak Resultant Acceleration 225 G’s t0 275 G's 2433

Peak Lateral Acceleration 15 G's Maximum 2.

Unimodal Acceleration Curve YES Mo

FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
l ENDEVCO | 72642000 | 336147 | <-23-04 I-23.04
3 ENDEVCO | 7264-2000 | 33143 | S 2%-04 | i1-23-04
Y ENDEVCO | 72642000 | 53353 | s23-04 |i1-23-04

REMARKS:
RECORDED BY: %ﬁ Ms@/ DATE: 9.3-0f

APPROVED BY:

e
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Head Drop
(Preliminary Test Report)
Test Number: H38246 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 38

Max Resultant = 243.3g @ 6.8 ms

250

200

150

100

50

0 5 10 15 20 25

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H38246 MGA Job Number: G0417-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 38

Max Acceleration = 2g's @ 11.5 ms, Min Acceleration=-12.3 g's, @ 7.2 ms

2
0 //\ — f\\//\/\ /"\Vr\
, N AT
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Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 5.6g's @ 9.4 ms, Min Acceleration =-231.2 g's, @ 6.8 ms
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Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H38246 MGA Job Number: G04I7-001.11 Test Date: 9/3/04
Test Description: Pre - Test Calibration Head #: 38

10

Max Acceleration = 1.4g's @ 14.7 ms, Min Acceleration =-75.4 g's, @ 6.8 ms

5 10 15 20 25
Accel Z(g's) vs. Time (msec)




MICHIGAN OPERATIONS

DATE: 3/20/03

SUPERCEDES: MGATPHDT.S

4-23
Post GoulF-odi,i|
DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE 6 OF 7

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: D3R CALIBRATIONDATE: _ 9-¥-o+
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. q.941
Temperature 19°Cto 26° C zz
Relative Humidity 10% to 70% ¢>
Peak Resultant Acceleration 225 G'st0 275 G's 242 .8
Peak Lateral Acceleration 15 G's Maximum (4.1
Unimodal Acceleration Curve YES {45
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO | 72642000 | 73147 5-23-04 | |I-23-of
3 ENDEVCO | 7264-2000 | y3¢\4D> | 5.23-04 |)-23- 0¥
Y ENDEVCO | 72642000 | 73L353 |g-23-04 | n-23%-0¢
REMARKS:
RECORDED BY: M : M DATE: q-€-o4
APPROVED BY: 4(/4/ ‘7&%

v
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Head Drop
(Preliminary Test Report)
Test Number: H38247 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration Head #: 38

Max Resultant = 242.8 5.7 ms
250 @
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0 2 4 6 8 10 12 14 16 18 20
Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H38247 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration Head #: 38

Max Acceleration = .8g's @ 13.3 ms, Min Acceleration =-14.7 g's, @ 5.6 ms
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Accel Y(g's) vs. Time (msec)

50 Max Acceleration = 5g's @ 8.1 ms, Min Acceleration =-221.2 g's, @ 5.7 ms
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Head Drop
(Preliminary Test Report)
Test Number: H38247 MGA Job Number: G0417-001.11 Test Date: 9/8/04
Test Description: Post - Test Calibration : Head #: 38

20 Max Acceleration = .6g's @ 13.2 ms, Min Acceleration=-99.7 g's, @ 5.6 ms
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Accel Z(g's) vs. Time (msec)
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MGA RESEARCH CORP
1998 FORD F150 XLT

9/6/04 PW0201
AS DELIVERED




MGA RESEARCH CORP
1998 FORD F150 XLT

9/6/04 PW0201
AS DELIVERED




MGA RESEARCH CORP
1998 FORD F150 XLT

9/6/04 PW0201
AS DELIVERED
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MGA RESEARCH CORP
1998 FORD F150 XLT

9/6/04 PW0201
AS DELIVERED




MGA RESEARCH CORP
1998 FORD F150 XLT

9/6/04 PWO0201
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BY FORD noma CO I ll S.A,
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THIS VEHICLE CONFORNS TO ALL APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF
MANUFACTURE SHOWN ABOYE. 5
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mea research cornoration
CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7624-2000 Model: 301M09/484B
S/N: 135924 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/21/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0410

0.106

Performed By: W ‘%;%/M
Approved By: M '! Q I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is +3.8%.

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 e fax 248 /577-5025
www.mgaresearch.com



http://www.mgaresearch.com

mga research corporation
CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7624-2000 Model: 301M09/484B
S/N: J35919 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/21/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0410

0.066

Performed By: m ‘/,%M
Approved By: M ‘r{E n !

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is £3.8%.

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 e fax 248 / 577-5025
www.mgaresearch.com



http://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: 7624-2000 Model: 301M09/484B
S/N: J21969 S/N: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 5/19/04 Calibration Date: 5/11/04
Calibrated By: Chris Vega/PCB Piezotronics,
Inc.
Test Reference Number: A0409
New DLR (100k , Units: G): 88.5
StdDeviation (%) 0.194

% Difference in DLR (New vs. Old): -1.641

Temperature (’F): 73
Humidity (%): 43

Performed By: W ’/;’%M
Approved By: M |£ Q l

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is +3.8%.
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 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: 7624-2000 ‘Model: 301M09/484B
S/N: J35923 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezoﬁ'onics,

Inc.

Test Reference Number:
New DLR (100k , Units: G):

StdDeviation (%)

% Difference in DLR (New vs. Old):

Temperature (F):

Humidity (%):

A0412

0.782

-1.506

Performed By: ﬂwg ﬁ%
Approved By: M ‘ZE Q !

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is £3.8%.
All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded uncertainties
expressed at approximately the 95% confideace 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: 7624-2000 Model: 301M09/484B
S/N: J35916 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0412

100.2

0.215

0.872

Performed By: ﬂ% W

Y

Al calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 3.8%.

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 o troy, mi 48083
248 / 577-5001 e fax 248 / 577-5025
www.mgaresearch.com



http://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: 7624-2000 Model: 301M09/484B
S/N: J35918 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0412

0.929

-0.762

Performed By: ﬂw%’ M

L]

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is £3.8%.

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 & coverage factor k=2.

446 executive drive o 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: 7624-2000 Model: 30/M09/484B
S/N: J36197 S/N: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 5/23/04 Calibration Date: 5/11/04
Calibrated By: Chris Vega/PCB Piezotronics,
Inc.
Test Reference Number: A0412
- New DLR (100k , Units: G): 108.0
StdDeviation (%) 0.915

% Difference in DLR (New vs. Old): 0.719
Temperature ("F): 74

Humidity (%): 50

Performed By: ﬂm%’ M

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is £3.8%.
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: 7624-2000 Model: 301M09/484B

S/N: J36193 S/N: 862/247

Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04 ' Calibration Date: 5/11/04
Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number: A0412

h New DLR (100k , Units: G): 101.4
StdDeviation (%) 0.375

% Difference in DLR (New vs. Old): -3.509

Temperature (°F): 74
Humidity (%): 50

Performed By: W W
Approved By: M '{-E Q !

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is £3.8%.
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 & coverage factor k=2.

446 executive drive o 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: 7624-2000 Model: 301M09/484B
S/N: J36353 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0412

0.376

-0.677

Performed By: ﬂm%’ W
Approved By: M '2 Q l

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is $3.8%.

All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded uncertzinties
expressed at approximately the 95% confidence level using a coverage factor k=2.

446 executive drive ¢ troy, mi 48083
248 /1 577-5001 o fax 248/ 577-5025
www.mgaresearch.com
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~Certificate of Calibration~

Mode!l Number: 4848 N.LS.T. Project #: 6720012

Serial Number: 2470 Calibration Date: 05/11/2004

Description: Signal Conditioner Recalibration Date:

Test Procedure: AT-106-1 Calibration Techniclan: Chris Vega QV- #35
Temperature: 74°F Relative Humidity: 42%

TESTS BEFORE

INPUT VOLTAGE (24+0.1V) 24.02 24.02

ICP CURRENT (4 + 0.6mA) 397 3.97

DC OFFSET A.C.MODE (volts) -001 -001

GAIN (REF 1 VRMS, 1kHz) 1.0000 NOT ADJUSTABLE

DRIFT (DC MODE) <2mV/min. NOT ADJUSTABLE

FREQUENCY RESPONSE "FLATTO 200kHz ~ NOT ADJUSTABLE
10 Vp-p, 1 kHz REFERENCE :

As Received: In folerance
As Left: Intolerance

Special Notes: MGA Research

mmmmummmmmm callbeation procedure is
In compiiance with 1SO 100121, snd former MIL-STD-45652A and Is iracaable 1o NIST. *Measurement uncertainty (85%
confidence level wicoverage factor of 2) for scale factors is +- 0.2%.,

This certificate may not be reproduced, except in full, without written approval of

1
L:.




~ Calibration Certificate ~_

Model Number: *_301MO09/484RB (394M17 SYSTEM)

Serial Number: : 8622470

Description: ICP® Accelerometer - Method: Back-fo-Back Comparison Calibration
Manufactucer: PCB

Calibration Data
Sensitivity @ 100.0 Hz 31.17 mV/g Output Bias : 86 VDC

(3-179 mV/im/s®) Transverse Sensitivity 30 %

Sensitivity

|

He 0 100 T .' T T T a0 T T T T T 0 50000
Data Points
Frequency (Hz) Dev. (%) Frequeacy (z) Dev. (%) Frequency (Hz) Dev. (%)
5.0 25 REF. FREQ. 00 . 5000.0 1.1
10.0 -1.9 300.0 0.7 .
15.0 1.4 500.0 08
300 0.6 1000.0 . 1.0 .

50.0 0.2 3000.0 LI

Mansting Suchor: Snlaions Sioel wiiliove Growe Costlng  Posinoec: Sud Mot

AcoleratnLovel umey: WG OLLMY L . . i

e v - The grerl e by e calfbrution syetom s § g= 90066 W', -
Condition of Unit

As Found: In Tolerance, No Adjustment Necessary

AsLeft  In Tolerance

Notes
L. Calibration is NIST Traceable theu Project $22/267400 and PTB Traceable theu Project 1055.
This certificate shall not be reproduced, except in full, without written approval from PCB Piezotronics, Inc.
Calibration is performed in compliance with ISO 9001, 1SO 10012-1, ANSI/NCSL Z540-1-1994 and ISO 17025.
Sce Manufacturer's Specification Sheet for a detailed listing of performance specifications.
Messuremeat uncertainty (95% confidence level with coverage factor of 2).for frequency ranges tested during cafibration are
as follows: 5-9 Hz; +/- 2.0%, 10-99 Hz; +/- 1.5%, 100-1999 Hz; +/- 1.0%, 2-10 kHz; +/-25%.

Techaicisn: Chuck DiMagzio D Date: 05/13/04
®PCB PEZOTRONICS

3425 Waldoa Awane  +  Depew, NY 14043
TEL: $38-684-0013 - FAX:‘IIW *  www.pch.com

B-11



e

&5

Interim Certification Document

Serial Number: §508059801273

Part Description: Silver ’
Single Point 2Sigma: S08-05 +/-.076mm (+/-.0030") &

K

i
Linear Displacement 2 Sigma: 508-05 +/-.108mm (+/-.0042") ‘;;g

:,:;;}
Certification Date: August 26, 2004 fi‘,
Measurement Standards, N.LS.T., U.K.A.S. TRACEABILITY "
Bal-Tec Invar Ball Bar Kit Kit Number: 543  N.IS.T. Cert No.: LLO101/0310  Date:  08/18/04

U.K.AS. Cert No.: LLO101/0310  Date:  08/18/04
“The Ball Bar Kit above has been calibrated against a laser interferometer traceable fo NIST and UKAS standards (see test numbers above.)”
Mitutoyo Corporation, 10mm Step Gauge,  Code NO.: 515-744, Serial Number: 410101 N.LS.T. Control No.: 110107226 Date:  04/06/04
Measuring Range: 1.5m U.K.A.S. Cert No.: 150674 Date:  02/25/04
Certification Results
A basic 4 quadrant certification included with all Faro Arms and compromised of: 2 vertical level single point repeatability test: PASSED
in 4 quadrants with 5 repeats from 4 directions.
Step gauge test in 4 quadrants 3 orientation per quadrant. PASSED
3 Length, 3 position free ball bar test in 4 quadrants. PASSED
7 )
This Instrument as received was within specification. /
‘/\ * o
Ambient Temperature: 22°C +/- 3°C Technician: A’ Date: ;y VAL
Patrick Newell 8/26/2004

This certificate shall not be reproduced, except in full
without the written permission of Faro Technologies, Inc.

The results of this certificate relate only to the items calibrated or tested.

Faro Technologies, Inc. 125 Technology Park Lake Mary, FL 32746
PH: (407)333-9911 1-800-736-2771 FAX:(407)333-8056

e

[4 %=
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Certificate Nuntber:  20040729Cal
ﬁ,ﬁ_aﬂ .@eb’otf fesfuzq .gaéorafarq, g:zc. o

Certificste Ng. J805

T111 E 11 Wiz Roed, Warren, Il 480522203 » (586} 764-9000 » FAX (586} 754-0045 » www.dt-Ic.cocn

Certificate of Calibration

Equipment Information
Customer: MGA Rescarch Corporation Model; AP20
446 Executive Drive Serial Number: E33603-0213
Troy, MI 48083 Manufactarer:  Dctecto
: iption: Scale
System ID: MGA00081 Description ‘
Customer Asset No,:
Calibration Information
Calibration Date: 324104 Procedure Used: 33K6-4-72-1/98
Calibration Due: 13124108 Calibrated to:  MFR SPEC
Calibration Interval: 12 Month
Revd In Tok:! Yes/Pass Temperature: 24 °C
RecurnedIn Tok!  YesPass Huemidity: 37 %RH
Performed On Site: No
Calibration Limitation:

The Uncertainty of the Measurements Pertaining to This Calibration ace Estimated to be:  (0.006 +0.01% Ind) Ih

! Pasg/Fad or IafQur of Tolerance suatemments s opinions odly of the pesson perforaung te calibeation based on data from measurcments
at the tine they were mzde, procechre utilized, profetsional experience, sod the unceraioty associaced with chis calibrarion. It it ukhinazely
wp to thcmofthscmmmdm if this fkeen raecrs theie speaific requirements for eoccuaacy for i incended application.

Si:ntm:7mw'dk Dates_3-25-2y¥ Appmd=ﬁe£2b$- Date: Z-24-0q.
. exry

Calibration Standards Used
Svstema ID:  Model: Sertals Menufaciurer Descriptions Date Due:
09126 CT485B 612010507 OMEGA Theemobwmidigraph 5/12/04
07580 CLASSC Q7580 TROEMNER WEIGHT SET 9/11204

Any abbaton mﬂandc.‘mdmc of this device, if ctze:d, i ut the wquu‘uﬁheulmumt.w [ d:e Gact that many vedahbes smayeifoct -
deift of repored valuer gver tioe therg i 10 wenicance impled chat dis ke will mainain ics gatod aactrcy thaagh e oad of this iowval.

This Calibestion hes been performed per recuimemente of ISO 17125-1999. Repocted resuks are from stacdanks with accuacies that 2o eaacezple
ta the Tnreonational Sestears of Unirs (S1), dedved from physical conscants, £atio messuccments, natioal measuncomene standards, of compared to
coasenax sundands, Masirement uaccrtuniy 5 expecrsed ur 8 caftlence kvel of sanzuximatds 95% fcovermze bator k=2,

Technician
Date Proted: 0372404 Prioced Br: Jorry Wells Page:10f 2 QFC 1048-1 Rev 477003
Dot Toanmg Tl g I, btsaxg xepaces, b and dre ace oz the exckapre v of ocr cwxmens 10 wbom Facy o b raoud 22d stall et be xaroducd, cxegk =y

&1, axthoor the growen mofigu:m;m Tethers, nepores, o etifeatrs mply wkm:hzmmxl."h:uc ulthe 2tme Detant T Labuaxarg Inc o
axSed ac laspnis, sxc ok pecioed 3 bewect |5 th ot w sioved, baechurss, g eeports o sbwex far e of o withnt e we Son spgennal
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Defroit Testing Laboratory, Inc.

Cal Point
ib
std

5.00
10.00
15.00
20.00

CALIBRATION DATA SHEET

Date: 3124/04
DTL 1.D: MGAO0QO81
Cart. Number: 20040729Cat

Reading Reading Deviation Deviation % of Allowed % of Allowed
AsFound Asleft AsFound Asleft DevasFound OUOevasLeft
Ib ib b b

uut uut

5.00 5.00 0.00 0.00 0.0 0.0
10.01 10.00 0.01 0.00 100.0 0.0
15.01 15.00 Q.01 0.00 1000 0.0
20.01 20.00 0.01 0.00 100.0 0.0

Page 20of2
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MICHIGAN OPERATIONS DOC. NO= MGATPTMC
DATE: 32103 ’ REVISIONNO =4
SUPERCEDES: MGATFTMC.3

PAGE3OF3

. Tape Measure Calibration Certificate

cference Stee] Rule

B-15

Subject Tape Measure
Brand: __(GLE Brand: Srarecy
SN: (/B33 S/N: 257
Calibration Date: ____ /7 24~ 2 Calibration Date: ___/« 7~ &~
Rctr';r;ncc Su:i:z::pc Differciice Rcfx;llrennce Suggm‘f‘apc Difference
0 B o 450 s o>
25 zs o 475 415 &
s0 P o 500 gvo >
75 v id o 525 (222 <>
100 00 o 550 550 2
125 72¢ I 575 57§ >
150 /5> o 600 [t o
175 /75 v 625 25 o
200 2oo o 650 €372 %
225 2z8 O 675 75 2
250 25> y) 700 702 0
215 278 ") 725 725 o
300 Jeve o 750 7s% o
13§ s2f 0O 715 275 o
350 IS 0 800 _poo o
375 - 375 O 825 &2y o
40 Yoo ) 850 8 0
425 s o 875 g7s 0

If all diffevences are + | mm, then the tape measure is acceptable.

Pass _ X Fail Maximum Difference = &
Date: /- 705 Performed By: /g/J/f:[l-—-



W

20 | Foinl Dekiits NIST: qmaqm«; i
2 D&Pdhthehmm&lﬁnbmk X
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10421 Enterprise Dive,
Davisburg, oo h
28BU221435  Fie 245-922.1485
IBOZECH 058 ACCREDTED
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Certificate Number:  20040204Cal : @
Tt $¢froif Cesh'nq .@aéom{on;, ﬂ,,c, c@,ﬁm]

T E ﬂ Nils Road, Warven, Ml 48092-2709 » (586} 754-9000 « FAX (585) 754-9045'mdﬂ4nc00m

Certificate of Calibration /

Equipment Information
Customer: MGA Research Corporation Model: Pro 360
446 Executive Drive Serial Number: NONE
Troy, MI 48083 Manufacturer: Mitutoyo
Description: Protracto;
System X): MGAQ0072 ® §
Customer Asset No.: meAcocIZ(siza90d)
Calibration Information
Calibration Date: 1/28/04 Procedure Used:  33K6-4-1597-1/99
Calibration Due: 1728/05 Calibrated to: MFR SPEC -
Calibration Interval: 12 Month
Revd Tn Tol: ! Yes/Pass Temperature: 20 °C
Returned In Tol: ' Yes/Pass Humidity: 35 %RH
Performed On Sites No
Calibration Limitation:
The Uncertainty of the Measurements Pertaining to This Calibrstion ars Estimated to be: . Various

1 Pass/Lid or {n/Out of Tolexanee statemeats az¢ opinioas only of the person pedorming the calibation based oa datx from measarements ot the
time they were made, procedure utilized, peofessional expericacs, and the wacertinty associited with this cafibation. It is witimawdy op to the
usce of ¢his equipment to detormine if this item meers theie specific rquirements for actucacy for irs incended application-

Calibration Standards Used
System ID: Moded: Seral: Mannfactorer Description: Date Due:
09093 CT485B 61201094 Omega Thermohumidigraph 28004
07748 2X2 13928 TRU-STONE Granite Surface Plate 21904
10493 SP-66-S% 9502 Suburban Too), Inc. Sine Plate 2017006
0156 CHALLENGER 8t P 09156 AA JANSSON Gage Blocks 3/5X4

Aqdbumnmﬂmddu&ed&udcnc.inahkudxqwoﬁhm Due 10 tse: fact that many vagiables may cffoet daft of sepoacd valucs
oves time there is a0 asyunance implicd thar this iteon will maintsia i's seated acowenss throogh the cad of dhis interval.

“Fuis Calibtation has been pesfocmed pex qumuof!SOlM&lMchmwdmﬂuamﬁmmMm&mnmﬂmmmbkmﬁn
Internationsl Systenas of Units (Sn.dmdﬁmphyndmmnmm&s,m ticnsl mcasurcaicat standards, or compated (O coRStRIUS
staodgeds. Measurement uaceeesinty is cxpeessod ata confidence level of spproximarely 95% {covemge facsor k=2,

Siguature;f@«-/ i/——\-——g Date_/=2 7'04— Appmim : Z / e "4 é?/

Paul onsowicz Techmician
Date Printed: 01/29/08  Prinwed By: 'Paul Wonsowicz Page:dof o OFC 1348-f Rev /1703
Deteoie Terting Leboeniory, lac. kernees reparms, cernshicances, sad da ae foc the exclustve sso of ons ¢ o whom they wete addocired and shall act be acprodecsd, except exceptin 68,
wiiout the writeen approval of she Lat Gy Jetwesy, e, nd ceetificans 3pply soly to those itoms teund. The wic of o mamc Detrois Tewting Laboratog, bac. o it Seal ot

mmmwmumwnm«ummmmﬁu@mammduﬁuﬁmm‘ww




