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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 Explorer, for FMVSS 201U, Occupant Protection in Interior

Impact - Upper Interior Head Impact Protection.

Tests were conducted on August 30-31, 2004 on a 1998 Ford Explorer 4-Door,
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.
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2.0 TEST DATA SUMMARY

The 1998 Ford Explorer 4-Door was equipped with A, B, C, and Rear-Pillars, a grab handle
over the passenger side door and over each rear door, an adjustable seat belt anchorage on each B-

pillar, a fixed seat belt anchorage on each C-pillar and a light console on the front center roof.

Upon completion of targeting the test vehicle, eleven (11) 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 eleven (11) targets chosen were:

AP1 BP1 OP1 UR1
AP2 BP2 SR1 UR2
AP3 BP4 FH2



TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Explorer 4-Door

VEH. NHTSA NO.: PW0202
VEH. BUILD DATE: April, 1998 TEST DATES: August 30-31, 2004

VIN: 1FMZU34X0WU

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

COLOR: White

| +ARgET | VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) IMPACT ON FMH
SIDE ANGLE ANGLE (kph) (mm)
(deg) (deg) , |
Above | Left/Right |
AP1 Right 110 33 23.8 884 | 951 15 3Left |
AP2 | Left [ 205 40 237 865 | 926 13 0
AP3 | Right I 35 238 895 | 966 | 15 G
BP1 Right 90 11 237 966 | 1059 | 70 10 Left
BP2 Left 270 4 23.8 655 | 648 18 | 0
BP4 | Right 140 _l 5 237 520 468_l 28 0
OP1 Right 90 1 235 553 | 512 25 0
SR1 Left | 270 31 236 | 1174 | 1335 | 47 | 3 Left
FH2 Right 180 50 24.0 426 | 344 35 3 Left
UR1 Left 270 50 235 | 1083 | 1215 | 35 0
UR2 Left 270 50 237 | 928 | 1009 [ 37 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.
AP2 Left: Pillar trim cracked.

AP3 Right: Pillar trim cracked.

BP4 Right: Pillar trim cracked.

OP1 Right: Cracked the seat belt anchor cover.
FH2 Right: The windshield broke.

UR2 Left: Slight headliner deformation.

No damage was observed for any other targets.
REMARKS:
The targets listed were impacted in the following order:
Left: AP2, BP2, SR1, UR1, UR2
Right: AP3, AP1, FH2, BP1, BP4, 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: David G. Gotwals DATE: Auqust 31, 2004

APPROVED BY: Helen A. Kaleto
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TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Explorer 4-Door

VEH. NHTSA NO.: PW0202 VIN: 1FMZU34X0WU COLOR: White
VEH. BUILD DATE: April, 1998 TEST DATES: August 30-31, 2004

TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

INTERIOR TRIM INFORMATION: A, B, C, and Rear-Pillars, a grab handle over the passenger side

door and over each rear door, an adjustable seat belt anchorage on each B-pillar, a fixed seat belt

anchorage on each C-pillar and a light console on the front center roof.

SUNROOF 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: 8/27/04; Odometer Reading: 138,753 miles

DATA FROM VEHICLE’'S CERTIFICATION LABEL.:
Vehicle Manufactured By: Ford Motor Company
Date of Manufacture: April, 1998; VIN: 1IFMZU34X0WU

GVWR:_ 2422 kg: GAWR FRONT:_1229 kg
GAWR REAR: 1338 kg




DATA FROM TIRE PLACARD:

Tire Pressure with Maximum Capacity Vehicle Load:

FRONT: 207 kpa

FRONT: 207 kpa

REAR: 241 kpa
Recommended Tire Size: P225/70R15
Recommended Cold Tire Pressure:

REAR: 241 kpa

Size of Tire on Test Vehicle: LT235/75R15

Type of Spare Tire: P225/70R15; Space Saver.___; Standard: X

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench __;

Number of Occupants: Front 3;

VEHICLE CAPACITY WEIGHT (VCW) =

No. of Occupants x 68 kg =

Bucket ___; Split Bench X

Rear 3; TOTAL: 6

N/A kg
408 kg

Rated Cargo/Luggage Weight (RCLW) =136 kg (difference)

Right Front = 494.0 kg
Left Front = 533.0 kg
TOTAL FRONT = 1027.0 kg
% Total Weight= _534 %

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

Right Rear = 432.0 kg
Left Rear = 462.5 kg
TOTALREAR =  894.5 kg
% Total Weight= _ 46.6 %

TOTAL DELIVERED WEIGHT = _1921.5 kg

Total Delivered Weight =
Rated Cargo/Luggage Wt. =
TARGET TEST WEIGHT

CALCULATION OF VEHICLE’S TARGET TEST WEIGHT:
1921.5 kg
—136.0 kg
2057.5 kg



WEIGHT OF TEST VEHICLE:

Right Front = 488.5 kg
Left Front = 539.0 kg
TOTAL FRONT = 1027.5 kg
% Total Weight= _49.9 %

TOTAL TEST WEIGHT =2059.5 kg

Right Rear = 500.0 kg
Left Rear = 532.0 kg
TOTALREAR = 1032.0 kg
% Total Weight= _ 50.1 %

Weight of ballast secured in vehicle’s cargo area =136 kg

TEST VEHICLE ATTITUDE:

AS DELIVERED: Right Front _866.0 mm; Left Front _854.0 mm;
Right Rear _858.0 mm; Left Rear _824.0 mm

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

_0.5 Front higher
_ 0.4 Front higher
_ 0.9 Right side higher
__1.8 Right side higher

FULLY LOADED: Right Front _869.0 mm; Left Front 845.0 mm;
Right Rear _834.0 mm; Left Rear _800.0 mm;

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

_ 0.8 Front higher
_ 0.0 Front higher
_ 0.8 Right side higher
__1.9 Right side higher

AS TARGETED: Right Front _1072.0 mm; Left Front _1069.0 mm:
Right Rear _1060.0 mm; Left Rear 1025.0 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 =

__0.5 Front higher
__0.0 Front higher
__0.8 Right side higher
__1.9 Right side higher

__0.5 Front higher
__0.0 Front higher
_08R

R

1.9

ight side higher
ight side higher



AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = __0.5 Front higher
Pitch Angle at Left Door Sill = __0.0 Front higher
Roll Angle at Front Bumper = __0.8 Right side higher
Roll Angle at Rear Bumper = __1.9 Right side higher

VEHICLE WHEELBASE = 2850 mm

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

RECORDED BY: David G. Gotwals DATE: Auqust 27, 2004

APPROVED BY: Helen A. Kaleto




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

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Explorer 4-Door

VEH. NHTSA NO.: PW0202 VIN: 1EFMZU34X0WU COLOR: White
VEH. BUILD DATE: April, 1998 TEST DATES: August 30-31, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MINIMUM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE HORIZONTAL ANGLE
| APILLAR  |L  195°-255° L 2045° L 250.1°
R 105°-165° R 109.6° R 155.7°
| B-PILLAR L 195°-345° L 200.1° L 290.9°
| R 15°-165° R 68.9° R 160.2°
AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.

REMARKS:

RECORDED BY:David G. Gotwals DATE: August 27, 2004

APPROVED BY: Helen A. Kaleto




TABLE 24

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Explorer 4-Door

VEH. NHTSA NO.: PW0202 VIN: 1FMZU34X0WU COLOR: White
VEH. BUILD DATE: April, 1998 TEST DATES: August 30-31, 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 0° L 50°

R 0°50° R 0° R 50°

SIDE RAIL SR1 |L  0°-50° L o0° L 310
R 0°-50° R o0 R 47°

SR2A |L  0°-50° L o L 33°

R 0°-50° R  0° R  50°

SR2B L  0°-50° L o L 33°

R 0°-50° T R 50°

SR3-1 0°-50° L 0° L 48°

R 0°-50° R 0° R 48°

SR3-2 |L  0°-50° L 0° L 48°

R 0°-50° R 0 R 48

SR3-3 [L  0°-50° L 0° L 25°

: R 0°-50° R 0° R  25°
 A-PILLAR AP |L -5°-50° L 5 L 33°
i R -5°50° R -5 R 33°
AP2 5°50°  |L  5° L 40°

R -5°-50° R -5° R 40°




VERTICAL ANGLE MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE

AP3 L -5°-50° L -5° L 35°

R  -5°-50° R -5° R  35°

BP1 [L  -10°-50° L -10° L 11°

B-PILLAR R -10°50° R  -10° R 11°
BP2* |L  0°-50° L 0° L 4°
R 0°-50° R 0° R 4

BP3 |L  -10°-50° L -10° L 4°

R -10°-50° R  -10° R  4°

BP4 |L  -10°-50° L -10° L -5°

R -10°-50° R  -10° R -5°
OTHER PILLAR [OP1* |L  0°-50° L 0° L 1
R  0°50° R 0° R 1°

OP2 |[L  -10°-50° L -10° L -2

R -10°-50° R -10° R -2

UPPER ROOF 1 0°-50° 0° 50°

UPPER ROOF 2 0°-50° 0° 50°

UPPER ROOF 3 0°-50° 0° 50°

UPPER ROOF 4 0°-50° 0° 35°

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 and OP1 are seat belt

anchorage locations.

RECORDED BY:David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: August 27, 2004

2-10
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TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Explorer 4-Door

VEH. NHTSA NO.: PW0202 VIN: 1FMZU34X0WUC27917  COLOR: White
VEH. BUILD DATE: April, 1998 TEST DATES: August 30-31, 2004

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

Measurement Description Left Side | Right Side
M Seat Fore/Aft Travel (Front seats) 240 mm 240 mm

T° Horizontal 2 {CG-F1 (Left Seat) to (Right A-Pillar)} 109.9° -
A1° 360°-T° 250.1° -
" we Horizontal £ {CG-2 (Left Seat) to (Left A-Pillar)} 204.5° -
AZ° A2 = We 204.5° -
e Horizontal 7 {CG-2 (Left Seat) o (Left B-Pillar)} 290.9° . “
B1° B1°=U° 290.9° -
Ve Horizontal £ {CG-R (Left Seat) to (Left B-Pillar)} 200.1° -
B2° B2° =V° 200.1° --
We (right) Horizontal 7 {CG-F2 (Right Seat) to (Right A-Pliliar}} - 155.7°
" At° (right) | A1° (right) = W (right) - 155.7°
" T ° (right) Horizontal 7/ {CG-F1 (Right Seat) to (Left A-Piliar)} - 250.4°
A2 (right) | 360°-T° (right) - 109.6° "
Ve (right) | Horizontal / {CG-R (Right Seat) to (Right B-Pillar)} - 160.2°
B1° (right) B1° (right) = V° (right) - 160.2°
IrU ° (right) Horizontal 7 {CG-F2 (Right Seat) to (Right B-Pillar)} - 68.9°
IrB2° (right) B2° (right) = U° (right) - 68.9°
J A-Pillar {(Plane 3) - (Plane 5)} 365.7 mm | 349.7 mm}l
J/2 J+2 1829 mm | 174.9 mm
D1 Upper Roof {(Plane A) - (Plane B)} 2467.0 mm
" D1/2 D1+2 1233.5 mm
D2 Upper Roof {(Plane C) - (Plane D)} 1236.0 mm
D2/2 D2+2 618.0 mm
.35D1 .35 x D1 863.5 mm
“ 35D2 35 x D2 432.6 mm




Measurement Description Left Side | Right Side

2-12

N B-Pillar {(BPR) - (lowest point on daylight opening forward of B-Pillar)} | 532.2 mm | 522.3 mm

N/2 B-Pillar {(BP3) - (lowest point on daylight opening forward of B-Pillar)} | 266.1 mm | 261.2 mm

N/4 B-Pillar {(BP4) - (lowest point on daylight opening forward of B-Pillar)} | 133.1 mm | 130.6 mm

" Q Q-Pillar (Plane 13 — Plane 14) 528.8 mm | 522.9 mm
Q/2 Q/2 261.5mm

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

264.4 mm

SgRP Locations (vehicle coordinates)

Left (mm) Right (mm)
X y z X y z "
" Front 2071.0 -385.0 776.0 2071.0 385.0 776.0
Rear 2924 .0 -385.0 796.0 2924.0 385.0 796.0

SgRP Locations (world coordinates)

Left (mm) Right (mm)

y

385.0

385.0

Left (mm) Right (mm)

X y z X y z "

CGF1 | 19910 | -3850 | 14360 | 19910 | 3850 14360 |
| corz | 22310 | 3850 | 14360 | 22310 385.0 1436.0
CGR | 30840 | 3850 | 14560 | 30840 | 3850 1456.0

REFERENCE FOR VEHICLE COORDINATE SYSTEM:

RECORDED BY: David G. Gotwals DATE: August 27, 2004

APPROVED BY: Helen A. Kaleto
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TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Explorer 4-Door

VEH. NHTSA NO.: PW0202 VIN: 1FMZU34X0WU COLOR: White
VEH. BUILD DATE: April, 1998 TEST DATES: August 30-31, 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 | 18108 | -5522 | 1577.0 - - Yes - -
REL | 18284 | -568.0 | 1557.5 250 33 - 1 No |
AP2 17420 | -6146 | 14888 205 40 No - Yes |
AP3 | 16205 | -649.2 | 13937 205 35 No - No
A-Pillar Right Side !
AP1 1816.2 | 555.2 | 1570.2 - - Yes - -
REL | 18242 | 571.7 | 15545 110 33 - 1 Yes
AP2 | 17284 | 6209 | 14814 155 40 No - No |
AP3 | 1618.8 | 649.5 | 13947 155 35 No -- Yes |
B-Pillar Left Side
BP1 | 23808 | -520.8 | 16423 | 270 11 No - No |
BP2 | 2364.0 | 5965 | 14265 270 4 No - Yes |
BP3 | 2311.2 | -649.3 | 13765 270 -4 No - No
BP4 | 23836 | -694.1 | 12445 220 -5 No - No |
B-Pillar Right Side
BP1 | 2387.0 | 5145 | 1639.6 90 11 No - Yes |
BP2 | 23655 | 591.0 | 14299 90 4 No - No |
BP3 | 23144 | 6451 | 137856 90 4 No - No
BP4 | 23865 | 689.5 | 1247.1 140 5 No - Yes |
Other Pillar Left Side
OPR | 3200.1 | -530.6 | 1649.0 -- -- - - -
OP1 | 32106 | -6169 | 1461.3 270 1 No - No I
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I 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 F 4 Spheres)

OP2 3229.1 -660.4 1385.0 - - Yes - --
REL 3245.7 | -662.0 1380.5 270 -2 - 1 No
Other Pillar Right Side
OPR 3207.3 530.3 1642.2 - - - - -
OP1 32074 610.8 1462.1 90 1 No - Yes
oP2 3230.5 656.9 1380.8 - - Yes - -
REL 3258.8 656.1 1380.6 90 -2 - 1 No
Front Header Left Side
FH1 1719.2 | -438.0 1573.6 180 50 No - No
FH2 1686.6 -292.8 1579.4 180 50 No - No
Front Header Right Side
FH1 1721.2 437.8 1577.7 180 50 No - No
FH2 1687.2 291.2 1583.0 180 50 No - Yes
Side Rail Left Side
SR1 1960.2 | -523.6 1622.3 270 31 No - Yes
SR2A 21114 | -524.2 1633.4 270 33 No - No
SR2B 2081.3 | -524.2 1631.8 270 33 No - No
SR3-1 26109 | -516.0 1618.1 270 48 No - No
SR3-2 2766.3 -517.7 1618.4 270 48 No - No
SR3-3 3349.3 | -562.6 1611.5 270 25 No - No
Side Rail Right Side
SR1 1967.0 513.3 1616.6 - - Yes - -
REL 1982.8 505.5 1605.9 90 47 - 1 No
SR2A 2116.9 510.6 1638.6 - - Yes - -
REL 2126.2 502.0 1612.3 90 50 - 2 No
SR2B 2086.3 528.7 1643.4 - - Yes - -
REL 2076.2 498.5 1596.6 90 50 - 2 No
SR3-1 2611.1 508.0 1618.4 90 48 No - No
SR3-2 2763.9 508.1 1618.1 90 48 No - No
SR3-3 3356.7 554.9 1611.4 90 25 No - No
Upper Roof Left Side
UR1 1989.6 | -427.3 1654.0 270 50 No -~ Yes
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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)
UR2 2384.2 | -4246 1668.8 270 50 No - Yes
UR3 3191.6 | -429.3 1677.6 270 50 No - No
Upper Roof Right Side
UR4 1987.4 426.9 1655.1 90 35 No - No
UR5 2384.1 428.3 1669.3 90 50 No - No
URS 3202.0 430.8 1679.5 90 50 No - No

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

REMARKS:

RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: Auqust 27, 2004




31

Impact Testing

| el G0417-001.16

- 8/30/04

- 1998 FORD EXPLORER
 FMVSS 201U - UPPER INTERIOR

TEST#7  RIGHT AP1
HIVIMPACT ANGLE= 110 / 33

FM4508  PRE.TEST




3-2

Impact Testing
G0417-001.16




3-3

mga Impact Testing
8/30/04 G0417-001.16

= 1998 FORD EXPLORER
i FMVSS 201U - UPPER INTERIOR

B TEST #7 RIGHT AP1

& H/\/ IMPACT ANGLE= 110/ 33
FM4508 ~ POST-TEST




JOB/NHTSA NO: G0417-001.16

SUMMARY. OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP1 Right

MGA Test Reference No.:FM4508

Approach Horizontal Angles:110°

Approach Vertical Angles:33°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#7

Temperature:22C

Humidity:54%

Time of Test:4:10 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
884 951 4.2 23.8 15 3L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel | Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35924 -924 1.67 1.67
Y 6 J35919 93.8 1.54 1.54
z 7 J21969 88.5 1.57 1.58

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

No visible damage

Recorded By: .2~ 2 ¢+%—— Approved By*:&wwbwe: @ 30-d4

*Only necessary for NHTSA (Government) Compliance testing.




FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 7 Target: AP1
FM4508 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 110/33

HIC(d) = 884, HIC =951, Delta T = 4.2 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 7 Target: AP1
FM4508 Vehicle Side: Right

Additional Desc: N/A

Horz/Vert Angle: 110/33
HIC(d) = 884, HIC = 951, Delta T = 4.2 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-172 g's @ 6.3 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 7 Target: AP1
FM4508 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 110/33

HIC(d) = 884, HIC =951, Delta T = 4.2 msec

Max Acceleration =4 g's @ 3.1 msec, Min Acceleration =-33.2 g's @ 7.8 msec
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Customer: FORD
Test# 7

FM4508

Additional Desc: N/A

FMH
G0417-001.16
Vehicle Program : EXPLORER Model Year: 1998
Target: AP1

Vehicle Side: Right
Horz/Vert Angle: 110/33
HIC(d) = 884, HIC = 951, Delta T = 4.2 msec

45

Max Displacement = 39.2 mm @ 8.6 msec
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===mga Impact Testing

e GO417-001.16

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST #1 LEFT AP2
. HN IMPACT ANGLE= 205 /40
'FM4502  PRE-TEST
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e mga g"\pﬂﬁ Teshng
8/30/04 GO417-001 16

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST #1 LEFT AP2
H/V IMPACT ANGLE= 205/40

POST-TEST
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FM4502
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130/04

1998 FORD EXPLOREF

FMVSS 201U - UPPER INTERIC
TEST #1 LEFT AP
HIV IMPACT ANGLE= 205

FM4502  POST-




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP2 Left

MGA Test Reference No.:FM4502

Approach Horizontal Angles:205°

Approach Vertical Angles:40°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#1

Temperature:22C

Humidity:56%

Time of Test: 9:45 AM

FMH Serial No:035

3-12

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At {(msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
865 926 5.4 23.7 13 0

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35924 -82.4 1.67 1.67
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.):

Pillar trim cracked

Recorded By: _-#~ -7 “#=— Approved By*:w Date: 2~

*Only necessary for NHTSA (Government) Compliance testing.
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Customer: FORD
Test# 1
FM4502

Additional Desc: N/A
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FMH
G0417-001.16
Vehicle Program : EXPLORER Model Year: 1998
Target: AP2

Vehicle Side: Left
Horz/Vert Angle: 205/40
HIC(d) = 865, HIC = 926, Delta T = 5.4 msec

Max Resultant = 156.8 g's @ 26.2 mm
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 1 Target: AP2
FM4502 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 205/40

HIC(d) = 865, HIC = 926, Delta T = 5.4 msec

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-154.4 g's @ 4.7 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER
Test# 1
FM4502

Additional Desc: N/A

HIC(d) = 865, HIC = 926, Delta T = 5.4 msec

3-15

Model Year: 1998
Target: AP2

Vehicle Side: Left

Horz/Vert Angle: 205/40
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Customer: FORD
Test# 1

FM4502

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 865, HIC = 926, Delta T = 5.4 msec

3-16

Model Year: 1998
Target: AP2

Vehicle Side: Left
Horz/Vert Angle: 205/40

Max Displacement =29.9 mm @ 7.3 msec
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mga Impact Testing
8/30/04 G0417-001.16

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

3-18

TEST#6  RIGHFARS™

H/V IMPACT ANGLE= 1585/35

FM4507  POST-TEST |,
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Impact Testin
G0417-0

1998 FORD EXPLORE
= FMVSS 201U - UPPER INT

TEST#6  RIGHT/
H/V IMPACT ANGLE= 155/
FM4507  POST-TES




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP3 Right

MGA Test Reference No.:FM4507

Approach Horizontal Angles:155°

Approach Vertical Angles:35°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#6

Temperature:22C

Humidity:56%

Time of Test:3:30 PM

FMH Serial No:038

3-20

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
895 966 5.9 23.8 15 0

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J36197 -108 1.67 1.68
Y 6 J36193 101.4 1.54 1.55
7 J36353 96.8 1.58 1.57

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

Cracked pillar trim

Recorded By: _Ze 7 o2 Approved oy o000V aekooate: 8-0-24

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 6 Target: AP3
FM4507 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/35

HIC(d) = 895, HIC = 966, Delta T = 5.9 msec

Max Resultant = 160.2 g's @ 30.2 mm
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FMH
G0417-001.16

Model Year: 1998
Target: AP3

Vehicle Side: Right
Horz/Vert Angle: 155/35

Customer: FORD
Test# 6

FM4507

Additional Desc: N/A

Vehicle Program : EXPLORER

HIC(d) = 895, HIC = 966, Delta T = 5.9 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-157.5 g's @ 5.7 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 6 Target: AP3
FM4507 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/35

HIC(d) = 895, HIC = 966, Delta T = 5.9 msec

Max Acceleration = 3.2 g's @ 10.6 msec, Min Acceleration =-30.7 g's @ 6.1 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 6 Target: AP3
FM4507 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/35

HIC(d) = 895, HIC = 966, Delta T = 5.9 msec

35 Max Displacement = 31.7 mm @ 7.4 msec
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mga Impact Testing
¥ 8/31/04 G0417-001.16

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST#9 RIGHT BP1
HIV IMPACT ANGLE= 90/ 11

FM4510 PRE-TEST
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1998 FORD EXPLORER |
FMVSS 201U - UPPER INTERIOR !

TEST#9 RIGHT BRt =
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‘ mga Impact Testiﬁ;;
B 8/31/04 - G047-001.16
= 1998 FORD EXPLORER

& FMVSS 201U - UPPER INTERIOR?’"’

TEST#9 RIGHT BESS.
H/V IMPACT ANGLE= 90 /11

FM4510  POST-TEST | ;




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP1 Right

MGA Test Reference No.:FM4510

Approach Horizontal Angles:90°

Approach Vertical Angles:11°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#9

Temperature;22C

Humidity:54%

Time of Test:9:00 AM

FMH Serial No:035

3-28

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
966 1059 5.5 23.7 70 1oL

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: -#Z~—" /4 ~#2—— Approved By*: Aﬂgﬂgﬁﬁbﬁbate: B3~y

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD

Test# 9
FM4510

Additional Desc: N/A

3-29
FMH
GO417-001.16

Model Year: 1998
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/11

Vehicle Program : EXPLORER

HIC(d) = 966, HIC = 1059, Delta T = 5.5 msec

180

160

140

120

100

80

60

40

20

Max Resultant = 178.6 g's @ 25.5 mm

/N

/ B!

/ .

/

1o

10 15 20 25 30 35

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

180

160

140

120

100

80

60

40

20

Max Resultant =178.6 g @ 4.3 msec

AN

AN

N

AN

N

4 6 8 10 12 14 16

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




3-30

FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 9 Target: BP1
FM4510 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/11

HIC(d) = 966, HIC = 1059, Delta T = 5.5 msec

Max Acceleration =-.1 g's @ 0 msec, Min Acceleration = -173.9 g's @ 4.3 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 9 Target: BP1
FM4510 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/11

HIC(d) = 966, HIC = 1059, Delta T = 5.5 msec

Max Acceleration = 6.6 g's @ 10.8 msec, Min Acceleration =-47.3 g's @ 5.7 msec

RN
- /

10

40— /

/!

-50
0 2 4 6 8 10 12 14 16
Accel Z (g's) vs. Time (msec)
55 Max Velocity = 0 kph @ 2.5 msec, Impact Velocity = 23.7 kph
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FMH
G0417-001.16
Customer; FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 9 Target: BP1
FM4510 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/11

HIC(d) = 966, HIC = 1059, Delta T = 5.5 msec

Max Displacement = 30.6 mm @ 7.3 msec
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Impact Testing
G0417-001.16

3 1998 FORD EXPLORER

‘_FMVSS 201U - UPPER INTERIOR
| TEST #2 LEFT BP2
IMPACT ANGLE= 270/ 4
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Impact Testing
G0417-001.16

1998 FORD EXPLORER §
EMVSS 201U - UPPER INTERIOR
E TEST #2 LEFT BP2

| HIV IMPACT ANGLE= 27074
FM4503 pOST-TES
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8/30/04 7-00
1998 FORD EXPLORE

mga

FMVSS 201U - UPPER INTERIOF
TEST #2 LEFT BP:
H/V IMPACT ANGLE= 270
FM4503  POST-TES'




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP2 Left

MGA Test Reference No.:FM4503

Approach Horizontal Angles:270°

Approach Vertical Angles:4°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#2

Temperature:22C

Humidity:56%

Time of Test:10:30 AM

FMH Serial No:036
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TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
655 648 6 23.8 18 0
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel . Serial No. DLR Value AV Pre-Test AV Post-Test
5 J35923 -100.8 1.67 1.67
Y 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.):

No visible damage

Recorded By: _-#Z=— % #5—  Approved By*:&_ﬁ@&& Date: &3¢~

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 2
FM4503

Additional Desc: N/A

FMH

G0417-001.16

Vehicle Program : EXPLORER
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Model Year: 1998
Target: BP2

Vehicle Side: Left
Horz/Vert Angle: 270/4

HIC(d) = 655, HIC = 648, Delta T = 6 msec

Max Resultant = 124.2 g's @ 28.9 mm

140

120

|

T~ N

100

/

80

/

60

/

40

20

/\/

1
J

—

1 —

7

10

15

20

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

25 30 35

Max Resultant = 124.2 g @ 5.5 msec

140

120

\

100 l
80

R

\
A

60 /
40

N

Ji
20

——— ——

\h_

10

15 2

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

0 25 30




3-38

FMH
G0417-001.16

Customer; FORD
Test# 2

FM4503

Additional Desc: N/A

Vehicle Program : EXPLORER Model Year: 1998
Target: BP2

Vehicle Side: Left
Horz/Vert Angle: 270/4

HIC(d) = 655, HIC = 648, Delta T = 6 msec

Max Acceleration =-1.1 g's @ 0 msec, Min Acceleration =-119.8 g's @ 4.7 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 2 Target: BP2
FM4503 Vehicle Side: Left

Additional Desc: N/A Horz/Vert Angle: 270/4

HIC(d) = 655, HIC = 648, Delta T = 6 msec

10

Max Acceleration =4.3 g's @ 2 msec, Min Acceleration =-39.1 g's @ 6.2 msec
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Customer: FORD
Test# 2

FM4503

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 655, HIC = 648, Delta T = 6 msec

3-40

Model Year: 1998
Target: BP2

Vehicle Side: Left
Horz/Vert Angle: 270/4
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=———mga Impact Testing
8/31/04 G0417-001.16

2005 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST#10 RIGHT BP4
HV IMPACT ANGLE= 140/-5 &

FM4511 PRE-TEST

3-41




mga Impact Testing
8/31/04 G0417-001.16

- 2005 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT BP4
HV/ IMPACT ANGLE=140/-5 M

FM4511  POST-TEST
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mga Impact Testing
| 8/31/04 G0417-001.16

2005 FORD EXPLORER

== [\1VSS 201U - UPPER INTERIOR
B TEST#10 RIGHT BP4
B H/V IMPACT ANGLE=140/-5
FM4511  POST-TEST &




JOB/NHTSA NO: G0417-001.16

GENERAL TEST PARAMETERS:

Target {(Vehicle Side): BP4 Right
MGA Test Reference No.:FM4511
Approach Horizontal Angles:140°

Approach Vertical Angles:-5°

3-44

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:EXPLORER 2005

Test Number:#10
Temperature:22C
Humidity:55%

Time of Test: 10:45 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
520 468 5.5 237 28 0

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

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

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

Cracked pillar trim

Recorded By: Zor”7_ o2 approved By': 1 0,0, Yatahppate: =31-4

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD

Test# 10
FM4511

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 520, HIC = 468, Delta T = 5.5 msec

Model Year: 2005

3-45

Target: BP4
Vehicle Side: Right
Horz/Vert Angle: 140/-5

Max Resultant = 129.7 g's @ 43 mm

140

120

A\

100

80

60

/

40

/

\{\—_‘-‘_/ L —1

20

__,__,_T/A

/

15 20

25

30 35 40

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

45

50

Max Resultant = 129.7 g @ 8.2 msec

140

120

A\

J

100

o

30

60

i

\

\

40

AN

20

\\\

10

15 20

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

25




Customer: FORD
Test# 10
FM4511

Additional Desc: N/A

3-46

FMH
G0417-001.16
Vehicle Program : EXPLORER Model Year: 2005
Target: BP4
Vehicle Side: Right
Horz/Vert Angle: 140/-5
HIC(d) = 520, HIC = 468, Delta T = 5.5 msec

20

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-124.8 g's @ 8.2 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 2005
Test# 10 Target: BP4
FM4511 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 140/-5

HIC(d) = 520, HIC = 468, Delta T = 5.5 msec

" Max Acceleration = 5.4 g's @ 2.7 msec, Min Acceleration =-34.4 g's @ 8.2 msec
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Customer: FORD
Test# 10

FM4511

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 520, HIC = 468, Delta T = 5.5 msec

3-48

Model Year: 2005
Target: BP4
Vehicle Side: Right

Horz/Vert Angle: 140/-5
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Max Displacement = 46.2 mm @ 11.2 msec
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mga Impact Testing
8/31/04 G0417-001.16

2005 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST #11 RIGHT OP1
H/V IMPACT ANGLE=90/1

FM4512 PRE - TEST
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mga Impact Testing
8/31/04 G0417-001.16

2005 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST#11  RIGHT OP!
H/V IMPACT ANGLE=90/1
EM4512  POST-TEST.
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mga Impact Testing

B 3/31/04 G04I7-001.16

2005 FORD EXPLORER

= FMVSS 201U - UPPER INTERIOR
TEST #11 RIGHT OP1 |
H/V IMPACT ANGLE=90/1
FM4512  POST-TEST ¢




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): OP1 Right

MGA Test Reference No.:FM4512

Approach Horizontal Angles:90°

Approach Vertical Angles:1°

VEHICLE YR/MAKE/MODEL:EXPLORER 2005

Test Number:#11

Temperature:22C

Humidity:55%

Time of Test:11:15 AM

FMH Serial No:038

3-52

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
553 512 ° 77 23.5 25 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 1.68
Y 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.):

Cracked seat belt anchor cover

Recorded By: %’71/"-'—’ Approved By*:MmDate: @31y

*QOnly necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 2005
Test# 11 Target: OP1
FM4512 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/1

HIC(d) = 553, HIC = 512, Delta T = 7.7 msec

Max Resultant = 101.3 g's @ 23.5 mm
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Customer: FORD
Test# 11
FM4512

Additional Desc: N/A

HIC(d) = 553, HIC =512, Delta T = 7.7 msec

FMH

G0417-001.16

Vehicle Program :

EXPLORER
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Model Year: 2005
Target: OP1

Vehicle Side: Right
Horz/Vert Angle: 90/1

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-96.4 g's @ 4.5 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program ;: EXPLORER Model Year: 2005
Test# 11 Target: OP1
FM4512 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/1

HIC(d) = 553, HIC = 512, Delta T = 7.7 msec

Max Acceleration =-1.5 g's @ 16.3 msec, Min Acceleration = -35.8 g's @ 5.4 msec
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Customer: FORD
Test # 11

FM4512

Additional Desc: N/A

HIC(d) = 553, HIC = 512, Delta T = 7.7 msec

FMH
G0417-001.16

Vehicle Program : EXPLORER
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Model Year: 2005
Target: OP1

Vehicle Side: Right
Horz/Vert Angle: 90/1
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B Impact Testing

8/30/04 GOAT-001 18

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST #3 LEFT SR

HV IMPACT ANGLE=270/31

PRE - TES

s
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=mga Impact Testing
8/30/04 GO417-001 .18

1998 FORD EXPLORER
| FMVSS 201U - UPPER INTERIOR

. TEST #3 LEFT SR1
| H/V IMPACT ANGLE= 270/ 31

FM4504 POST-TEST
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=mga Impact Testmg

3130104 GO0417-001. 16;’? -
1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST#3  LEFTSR1
H/V IMPACT ANGLE=270/31
FM4504  POST-TEST




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR1 Left

MGA Test Reference No.:FM4504

Approach Horizontal Angles:270°

Approach Vertical Angles:31°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#3

Temperature:22C

Humidity:57%

Time of Test:11:30 AM

FMH Serial No:038

3-60

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1174 1335 4.7 23.6 47 3L
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 1.65
6 J36193 101.4 1.54 1.54
7 J36353 96.8 1.58 1.58

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

No visible damage

Recorded By: %Q «Z?Z— PApproved By*MDate: F-3o-h

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 3 Target: SR1
FM4504 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/31

HIC(d) = 1174, HIC = 1335, Delta T = 4.7 msec

Max Resultant = 184.8 g's @ 31.5 mm
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 3 Target: SR1
FM4504 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/31

HIC(d) = 1174, HIC = 1335, Delta T = 4.7 msec

Max Acceleration =-.7 g's @ 0 msec, Min Acceleration =-183.4 g's @ 5.3 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 3 Target: SR1
FM4504 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/31

HIC(d) = 1174, HIC = 1335, Delta T = 4.7 msec

Max Acceleration = 1.7 g's @ 12.5 msec, Min Acceleration =-33.4 g's @ 7.1 msec
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Customer: FORD
Test# 3

FM4504

Additional Desc: N/A
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FMH
G0417-001.16
Vehicle Program : EXPLORER Model Year: 1998
Target: SR1

Vehicle Side: Left

Horz/Vert Angle: 270/31
HIC(d) = 1174, HIC = 1335, Delta T = 4.7 msec
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mga

8/30/04

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR/.‘{
TEST#8  RIGHTFH2
HV IMPACT ANGLE= 180/ 50

FM4509  PRE-T




PW0202
FM4509
FH2 R/S
180/50
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8/30/04

TEST#8  RIGHTF
HIV IMPACT ANGLE= 180 / &
FM4509  POST-TES
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mga Impact Testing
B 0/30/04 G0417-001.16

1998 FORD EXPLORER

i FMVSS 201U - UPPER INTER!OR{;
B TEST #8 RIGHT FH2

H/V IMPACT ANGLE=180/50
FM4509  POST-TEST

il




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): FH2 Right

MGA Test Reference No.:FM4509

Approach Horizontal Angles:180°

Approach Vertical Angles:50°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#8

Temperature:22C

Humidity:54%

Time of Test:4:10 PM

FMH Serial No:036

3-68

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At {msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
426 344 7 24.0 35 3L
INSTRUMENTAION INFORMATION: (ail 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 1.57 1.49

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

Broke windshield

Recorded By: 7% 2 “~— Approved By*:M&QM Date: &~ 32~A

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 8
FM4509

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) =426, HIC = 344, Delta T = 7 msec

3-69

Model Year: 1998
Target: FH2

Vehicle Side: Right
Horz/Vert Angle: 180/50

Max Resultant = 96.6 g's @ 25.7 mm
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Customer: FORD
Test# 8
FM4509

Additional Desc: N/A

HIC(d) = 426, HIC = 344, Delta T = 7 msec

G0417-001.16

FMH

Vehicle Program : EXPLORER

3-70

Model Year: 1998
Target: FH2

Vehicle Side: Right
Horz/Vert Angle: 180/50

Max Acceleration =.1 g's @ 0 msec, Min Acceleration =-93.3 g's @ 4.1 msec
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FMH
G0417-001.16
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 8 Target: FH2
FM4509 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 180/50

HIC(d) = 426, HIC = 344, Delta T = 7 msec

Max Acceleration = 15.7 g's @ 17.7 msec, Min Acceleration =-37.3 g's @ 8.1 msec

20

0 ST

I

z B

0 5 10 15 20 25 30
Accel Z (g's) vs. Time (msec)
30 Max Velocity = 0 kph @ 24.7 msec, Impact Velocity = 24.0 kph
25

20 ﬂ
: /]

-4 \
-5 {

-10

-\-

0 50 100 150 200 250
Velocity (kph) vs. Time (msec)




Customer: FORD
Test# 8

FM4509

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 426, HIC = 344, Delta T = 7 msec

3-72

Model Year: 1998
Target: FH2
Vehicle Side: Right

Horz/Vert Angle: 180/50

Max Displacement = 46.9 mm @ 14.4 msec
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Displacement (mm) vs. Time (msec)
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mga Impact Testing
8/30/04 G0417-001.16

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST#4  LEFT UR1
H/V IMPACT ANGLE= 270/ 50

- FM4305 PRE-TEST




mga Impact Testing
8/30/04 G0417-001.16

1998 FORD EXPLORER
FMVSS 201U - UPPER INTERIOR

TEST#4 LEFT UR1
H/V IMPACT ANGLE= 270/ 50

FM4505  POST-TEST
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= mga Impact Testing
I 3/30/04 GO4|7-001.16[§;
2 1998 FORD EXPLORER =&

= FMVSS 201U - UPPER INTERIOR -
| TEST#4 LEFTURESS
H/V IMPACT ANGLE= 270 /50 -
FM4505  POST-TEST




JOB/NHTSA NO: G0417-001.16

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR1 Left

MGA Test Reference No.:FM4505

Approach Horizontal Angles;270°

Approach Vertical Angles:50°

VEHICLE YR/MAKE/MODEL:EXPLORER 1998

Test Number:#4

Temperature:22C

Humidity:54%

Time of Test:1:00 PM

FMH Serial No:035

3-76

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1083 1215 47 23.5 35 0
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 1.60

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

No visible damage

Recorded By:~ e~ /2 #2721~ Approved By*: (¢ . pDate: %- 304
s pp _

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 4

FM4505

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 1083, HIC= 1215, Delta T = 4.7 msec
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Model Year: 1998
Target: UR1

Vehicle Side: Left
Horz/Vert Angle: 270/50
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Max Resultant =178.9 g's @ 41.8 mm

160

140

120

100

80

60

/

L/

40

20

1

[

/

BN

0 5 10

15 20 25

30 35 40 45

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

Max Resultant=178.9 g@ 7.5 msec

180

160

/N

140

/

\

\

120

100

80

60

40
Wt LT

6 8 10

12 14 16 18

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




FMH -
G0417-001.16 3-78

Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 4 Target: UR1
FM4505 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 1083, HIC = 1215, Delta T = 4.7 msec

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration = -178.8 gs @ 7.5 msec
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FMH i
G0417-001.16 3-79

Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 4 Target: UR1
FMA4505 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 1083, HIC = 1215, Delta T= 4.7 msec

Max Acceleration =21.9 g's @ 9.4 msec, Min Acceleration =-15.2 g's @ 6.5 msec
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FMH

GO4I7-001.16 3-80
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 4 Target: URI
FM4505 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 1083, HIC = 1215, Delta T = 4.7 msec

45 Max Displacement = 43.3 mm @ 8.9 msec
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Impact Testing
G0417-001.16

1998 FORD EXPLORER
| FMVSS 201U - UPPER INTERIOR




= , impact Testing
/30/04 G0417-001.16
- 1998 FORD EXPLORER
" FMVSS 201U - UPPER INTERIOR
. TEST#5 LEFT UR2

'H/V IMPACT ANGLE= 270 / 50

G

FM4506  POST-TEST
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Lo * Impact Testing

& 8/3004 . GO4I7-001

1998 FORD EXPLORE

o B FMVSS 201U - UPPER INTERI
TEST#5  LEFTUR
H/V IMPACT ANGLE= 270 /50
FM4506  POST-TEST




3-84
SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.16  VEHICLE YR/MAKE/MODEL:EXPLORER 1998

GENERAL TEST PARAMETERS: Test Number:#5
Target (Vehicle Side): UR2 Left Temperature:22C
MGA Test Reference No.:FM4506 Humidity:54%

Approach Horizontal Angles:270° Time of Test:1:38 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
928 1009 41 237 37 3L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test

5 J35923 -100.8 1.67 1.67

6 J35916 100.2 1.54 1.54

Y4 7 J35918 97.9 1.58 1.58

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

Slight headliner deformation

Recorded Byz% 9 “Zz—Approved By*:Aﬂ{Q_,_m&)ate: B-30-

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 5

FM4506

Additional Desc: N/A

FMH
G0417-001.16

Vehicle Program : EXPLORER

HIC(d) = 928, HIC = 1009, Delta T = 4.1 msec

3-85

Model Year: 1998
Target: UR2

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

200
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FMH 3-86
G0417-001.16

Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 5 Target: UR2
FM4506 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) = 928, HIC = 1009, Delta T = 4.1 msec

Max Acceleration =-.4 g's @ 0 msec, Min Acceleration =-194.8 g's @ 7.4 msec

ol I /
“ \ /

-200
2 4 6 8 10 12 14 16 18
Accel X (g's) vs. Time (msec)
Max Acceleration = 1.5 g's @ 16.9 msec, Min Acceleration =-15.4 g's @ 6.3 msec
2
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2 4 6 8 10 12 14 16 18

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




FMH 3-87
G0417-001.16

Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 5 Target: UR2
FM4506 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) =928, HIC = 1009, Delta T = 4.1 msec

Max Acceleration =25.1 g's @ 9.4 msec, Min Acceleration = -20.7 g's @ 6.5 msec

25 /\
20 /
15

-25
0 2 4 6 8 10 12 14 16 18
Accel Z (g's) vs. Time (msec)
’s Max Velocity = 0 kph @ 7 msec, Impact Velocity = 23.7 kph

20 | /\‘\
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50 100 150 200 250
Velocity (kph) vs. Time (msec)




FMH

G0417-001.16 3-88
Customer: FORD Vehicle Program : EXPLORER Model Year: 1998
Test# 5 Target: UR2
FM4506 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/50

HIC(d) =928, HIC = 1009, Delta T = 4.1 msec

45 Max Displacement =41.7 mm @ 8.8 msec
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Displacement (mm) vs. Time (msec)




1.0

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

ITEM 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

propulsion control

system, actuator,

test frame, and

DAS)

Free Motion 3¥2&2 ggg 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 G08020203122 | Targeting 0.1 mm Annual "

Measuring Devices: Measurement

- Tape Measure Stanley 289 Targeting 1 mm 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

Recorder

Dickson

Record
Temperature
and Humidity

+1°C
+1% RH

Annual




TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

4-2

FMH Serial # Weight Temp % Peak Peak Unimodal
(Ibs) (°C) Humidity Resultant Lateral
Acceleration | Acceleration
(G's) (Gs)
Pre #35 10.02 22.0 68.0 248.8 23 Yes
Post #35 10.02 22.0 57.0 232.8 11.7 Yes
Pre #36 10.03 22.0 68.0 261.1 7.2 Yes
Post #36 10.03 22.0 57.0 256.5 7.7 Yes
Pre #38 9.99 22.0 68.0 263.6 12.8 Yes
Post #38 9.99 22.0 57.0 254.4 8.2 Yes

RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: August 31, 2004




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

4-3

€ 60'{11' -0l (0
. NO.: MGATP201UHD
REVISION NO.: 6
PAGEG6OF 7

APPROVED BY / M/ %")

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _ £35  CALIBRATION DATE: 8-9% -={
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. i0.0%
Temperature 19°Cto26°C >a
Relative Humidity 10% to 70% X
Peak Resultant Acceleration 225G'st0 275 G's 244.9
Peak Lateral Acceleration 15 G's Maximum 2.3
Unimodal Acceleration Curve YES ey
(0 FMH INSTRUMENTATION
o HEAD ACCELEROMETERS
Channel Manufacturer { Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
t ENDEVCO | 7264-2000 | =354ay S-a-oy ho2i-df
E ENDEVCO | 7264-2000 3514 S -of n->i-of
Y ENDEVCO | 7264-2000 1669 5-14 - He14-4
REMARKS:
RECORDED DATE: _ 528-~f




4-4

Head Drop
(Preliminary Test Report)
Test Number: H35255 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #:35

250 Max Resultant = 248.8g @ 4.5 ms

200 |-

B I

150

100

50

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

- :‘w\
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Head Drop
(Preliminary Test Report)
Test Number: H35255 MGA Job Number: GO0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #: 35

Max Acceleration =2.3g's @ 4.9 ms, Min Acceleration=-1.5g's, @ 7.4 ms

] I I

i
i i
]

0» JA\ /\ \ /\/\/\ JANSEEE PNEN .
PN, (YR, \/ —

4 AV

4 ‘\I
2 :
0 2 4 6 8 10 12 14 16 18
Accel Y(g's) vs. Time (msec)
50 ' Max Acceleration =4.8¢g's @ 7.1 ms, Min Acceleration =-223 g's, @ 4.5 ms
0

-50

] |
B |
\/

-250

Vi
0 ;7 2 4 6 8 10 12 14 16 18
Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H35255 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #: 35

Max Acceleration = .6g's @ 9.8 ms, Min Acceleration=-110.4 g's, @ 4.5 ms
T | T

1 |
i i
1

20

|/

-120

0 2 _ 4 6 8 10 12 14 16 18
Accel Z(g's) vs. Time (msec) '

=

.
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Pest 6o TR~0OU1 b6

MICHIGAN QPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES: MGATPHDT S PAGEGOF T
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 035 CALIBRATIONDATE: §-31-04
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 lbs. \0.02
Temperature 19° Cto 26°C 27
Relative Humidity 10% to 70% W)
Peak Resultant Acceleration 225 G'st0 275 G's 232. %
Peak Lateral Acceleration 15 G’s Maximum .
Unimodal Acceleration Curve YES \e-t,‘p
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO | 7264-2000 | T3sayu §-zo0-c4 |\ -to-of
3 ENDEVCO | 72642000 | 735919 | S§-zo-o4 |\\-20-04
U ENDEVCO | 72642000 | 32014064 | T-\d-o4 | W \K-o4
REMARKS:

RECORDED BY: ‘%\/4 %4/( DATE: &-2l-o¢

%/77/50/

APPROVED BY:
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Head Drop
(Preliminary Test Report)
Test Number: H35256 MGA Job Number: G04I7-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 35

Max Resultant = 232.8 6 ms
250 8@

200

A
=
|

100

50

0 A
0 -5 10 15 : 20 25
Resultant Accel (g's) vs. Time (msec)




Head Drop
(Preliminary Test Report)
Test Number: H35256 MGA Job Number: G0417-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 35

Max Acceleration = .8g's @ 14.6 ms, Min Acceleration =-11.7 g's, @ 5.9 ms

2
0 (\/M ~N\ e
L
. |
) ||
_8 L
JJ
) 5 10 15 20 25
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 5g's @ 8.5 ms, Min Acceleration =-223.9 g's, @ 6 ms
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-150

-200
\

r

-250
0 5 10 15 20 25

Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H35256 MGA Job Number: G0417-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 35

10 Max Acceleration = .8g's @ 15.8 ms, Min Acceleration =-63 g's, @ 6.1 ms

N /1 N

0 5 10 15 20 25
Accel Z(g's) vs. Time (msec)
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Pre  GEHIF-OLIL
MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
DATE: 3/20/03 REVISION NO.: 6
SUPERCEDES: MGATPHDT.S PAGE 6 OF 7

HEAD DROP TEST SUMMARY
PART 5§72L
HEADFORM SERIAL NUMBER: 5 CALIBRATION DATE: #-29-%Y
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 10,03
Temperature 19°Cto26°C 23
Relative Humidity 10% to 70% 68
Peak Resultant Acceleration 225 G'st0 275 G's 2611
Peak Lateral Acceleration 15 G's Maximum F>
Unimodal Acceleration Curve YES Yes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
n ENDEVCO | 72642000 | 35423 | 5.53-9 233 -0
K ENDEVCO | 72642000 | 5355 | 5350 H-23- o
f | ENDBVCO | 72642000 | F>S98 593.0f | N33y
REMARKS:
RECORDED ?Y 7% ) Re—" DATE: __ %% -4
APPROVED BY: K/ | l/ /u)

K\./




Head Drop
(Preliminary Test Report)

Test Number: H36254 MGA Job Number: G0417-001.16

4-12

Test Date: 8/28/04

Test Description: Pre - Test Calibration Head #:36
300 Max Resultant =261.1g @ 4.6 ms
250 2
200 : ] Y
150 X
100 \
S
0 / \\
0 2 4 6 8 10 12 .14 16 18 20

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

. ,‘Q\
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Head Drop
{(Preliminary Test Report)
Test Number: H36254 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #: 36

Max Acceleration =2.4g's @ 10.4 ms, Min Acceleration =-7.2 g's, @ 4.5 ms

2 JARN

/ .

R g

-8
0 2 4 6 8 10 12 .14 16 18 20
Accel Y(g's) vs. Time (msec) '
50 Max Acceleration =5.1g's @ 7.1 ms, Min Acceleration =-239.7 g's, @ 4.6 ms
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2 4 6 8 10 12 14 16 18 20
Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36254 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #: 36

20 Max Acceleration = .2g's @ .5 ms, Min Acceleration =-103.2 g's, @ 4.6 ms

N

-100 \

-120

0 2 4 6 8 10 12 .14 16 18 20

Accel Z(g's) vs. Time (msec)
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MICHIGAN OPERATIONS
DATE: 3/20/03

415

DOC. NO.: MGATP201UHD
REVISION NO.: 6

SUPERCEDES: MGATPHDT.S PAGE6OF 7
HEAD DROP TEST SUMMARY e
PART 572L €-3i- 04
HEADFORM SERIAL NUMBER: _ 0%( __ CALIBRATION DATE: __£=2-¢<o4-
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 10.03
Temperature 19°Cto 26° C 22,
Relative Humidity 10% to 70% 57
Peak Resultant Acceleration 225 G's to 275 G’s 250.5
Peak Lateral Acceleration 15 G’'s Maximum T.7
Unimodal Acceleration Curve YES Yo
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO | 7264-2000 | 335923 |3-33-04 | H-2%-04
3 ENDEVCO | 7264-2000 | 7354l [S-23-04 | 1i-2y-0%
Y ENDEVCO | 72642000 | 735418 | s-23- ot |u-23-o4
REMARKS:
g 3lo Kk\'
4780

APPROVED BY:

RECORDED Hy: % a Wu DATE:




Test Number: H36255

Head Drop

(Preliminary Test Report)

MGA Job Number: G0417-001.16
Test Description: Post - Test Calibration

4-16

Test Date: 8/31/04
Head #: 036

300

250

200

150

100

50

Max Resultant =256.5g @ 4.2 ms

T

/

N

3
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5
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Resultant Accel (g's) vs. Time (msec)
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Head Drop
{Preliminary Test Report)
Test Number: H36255 MGA Job Number: G0417-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 036
5 Max Acceleration =.2g's @ 7.3 ms, Min Acceleration =-7.7 g's, @ 4.7 ms
1
0 -
B N\ ~S
) \ /7
3 \
-4 \
-5 \
; A
-7 v
-8 -
0 2 3 4 5 6 o7 8 9 10
Accel Y(g's) vs. Time (msec)
50 Max Acceleration =3.9¢g's @ 6.8 ms, Min Acceleration =-233 g's, @ 4.2 ms
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-200
/
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Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36255 MGA Job Number: G0417-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 036

20 Max Acceleration = .1g's @ 1.4 ms, Min Acceleration =-107.7 g's, @ 4.1 ms

0 .

\

/

1 2 3 4 5 6 1 8 9 10
Accel Z(g's) vs. Time (msec)

-120
0
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P GovTFoolb
MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
L - e
HEAD DROP TEST SUMMARY
PART 572L ;
HEADFORM SERIAL NUMBER: 3% CALIBRATION DATE: _ ¢ 76~
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 1949
Temperature 19°Cto26°C 23
Relative Humidity 10% to 70% be
Peak Resultant Acceleration 225 G'st0 275 G's 267,
Peak Lateral Acceleration 15 G’'s Maximum 2.8
Unimodal Acceleration Curve YES Ye>
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
] ENDEVCO | 72642000 | 330937 | Soear— | W23
3 ENDEVCO | 7264-2000 | J=143 B 733~
4 ENDEVCO | 72642000 | S3¢3sy ;725 U aeoreey
REMARKS:
RECORDED B&( DATE: __ %-26—~y

APPROVED BY / // m
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Head Drop
(Preliminary Test Report)

Test Number: H38240 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #: 38
Max Resultant =263.6 3 ms

300 @
250 /A\
200 / X
150 / X
100 \
50 '
0 \/\ e
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: H38240 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head #: 38

Max Acceleration = 1.2g's @ 7.3 ms, Min Acceleration=-12.8 g's, @ 2.9 ms

SR \VAYAR W/ ~ T
TN

V
-14
0 2 4 6 8 10 12 14 16 18
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 6.3g's @ 5.8 ms, Min Acceleration =-242.3 g's, @ 3 ms
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Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H38240 MGA Job Number: G0417-001.16 Test Date: 8/28/04
Test Description: Pre - Test Calibration Head # : 38

20

-100

-120
0

Max Acceleration =.1g's @ .8 ms, Min Acceleration =-103 g's, @ 3 ms

A~

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




4-23
DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE 6 OF 7

MICHIGAN OPERATIONS
DATE: 3/20/03
SUPERCEDES: MGATPHDT.5

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERJAL NUMBER: 03% CALIBRATION DATE: _2-3i-oY
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. -39
Temperature 19°Ct026°C 22
Relative Humidity 10% to 70% 53
Peak Resultant Acceleration 225 G'st0 275 G's 28Ny
Peak Lateral Acceleration 15 G's Maximum S.3
Unimodal Acceleration Curve YES Yes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel | Manufacturer | Model Number | Serial Number | DateofLast | Date of Next
Number Calibration Calibration
t ENDEVCO 7264-2000 J361q3 $-33- n-23-
3 ENDEVCO | 7264-2000 | J361a3 733y (- 2304
4 | ENDEVCO | 7264-2000 I363ISD | Sz oo -3 oy
REMARKS:
RECORDED BY: 7279 g 2%t~ DATE: B-31-oy

-/
APPROVED BY: 42,,/ @

2
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Head Drop
(Preliminary Test Report)
Test Number: H38241 MGA Job Number: G0417-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 038

Max Resultant = 254.4g @ 4.1 ms
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Resultant Accel (g's) vs. Time (msec)




Test Number: H38241

Head Drop
(Preliminary Test Report)

MGA Job Number: G0417-001.16

4-25

Test Date: 8/31/04

Test Description: Post - Test Calibration Head #: 038
5 Max Acceleration =.9g's @ 5.5 ms, Min Acceleration =-8.2 g's, @ 4 ms
0 A
2 \ /\
\ / i
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-10
0 2 3 4 5 6 .7 8 9 10
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 5.6g's @ 6.2 ms, Min Acceleration =-227.3 g's, @ 4.1 ms
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Head Drop
(Preliminary Test Report)
Test Number: H38241 MGA Job Number: G0417-001.16 Test Date: 8/31/04
Test Description: Post - Test Calibration Head #: 038

20 Max Acceleration =.7g's @ 8.7 ms, Min Acceleration=-114.1 g's, @ 4.1 ms
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Accel Z(g's) vs. Time (msec)
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1998 Ford Explorer PW0202
August 28th - 31st, 2004
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mga research corporation

CALIBRATION CERTIFICATE

B-1
mneys
o

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7624-2000 Model: 301M09/484B
S/N: 721969 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):

Humidity (%):

73

43

Performed By: W ﬁ%
Approved By: M IP{ Q I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 13.8%.
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

B-2

mea research corporation

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: A0410
New DLR (100k , Units: G): 92.3
StdDeviation (%) 0.106

% Difference in DLR (New vs. Old): 0.506
Temperature (°F): 72

Humidity (%): 47

Performed By: W ’M
Approved By: M l:{E 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 o fax 248 /577-5025
www.mgaresearch.com



http://www.mgaresearch.com
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H
11

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: A0410
New DLR (100k , Units: G): 93.8
StdDeviation (%) 0.066

% Difference in DLR (New vs. Old): -0.27
Temperature (’F): 72

Humidity (%): 47

Performed By: W ‘/7,¢M
Approved By: M lﬁl! ‘! I

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

g

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: 135923 S/N: 862/247
1 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): 100.8
StdDeviation (%) 0.782

% Difference in DLR (New vs. Old): -1.506
Temperature (°F): 74

Humidity (%): 50

Performed By: ﬂwyg W

Al calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 13.8%.
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.mgaiesearch.com

mga

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: A0412
New DLR (100k , Units: G): 100.2
StdDeviation (%) 0.215

% Difference in DLR (New vs. Old): 0.872

Temperature (’F):

Humidity (%):

74

50

Performed By: ﬂw %

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 o troy, mi 48083
248/577-5001 o fax 248 / 577-5025

wWwWw.m earch.com
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mga research corporation

CALIBRATION CERTIFICATE
Sensor Inf;)rmaﬁon Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: 7624-2000 Model: 301M09/484B
S/N: J35918 S/N: 862/247
Capacity: ZOOO 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): 97.9
StdDeviation (%) 0.929

% Difference in DLR (New vs. Old): -0.762
Temperature °F): 74

Humidity (%): 50

Performed By: ﬂ% W

AIl calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is $3.8%.
Al 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: 136197 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):

Humidity (%):

74

50

Performed By: m M

All calibrations are traceable to the National Iustitute 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
New DLR (100k , Units: G): 101.4
StdDeviation (%) 0.375

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

Temperature (°F):

Humidity (%):

74

50

Performed By: W W
Approved By: M K! H l

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 13.8%.
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: 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: A0412
New DLR (100k , Units: G): 96.8
StdDeviation (%) 0.376

% Difference in DLR (New vs. Old): -0.677
Temperature (°F): 74

Humidity (%): 50

Performed By: W W
Approved By: M 'fE I! 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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~Certificate of Calibration~

Model Number: 4848 N.LS.T. Project #: 6720012

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

Description: Signal Conditioner Recalibration Date: ”
Tost Procedure: AT-106-1 Calibration Techniclan: Chris Vega Q¥+ ~ 3b
Temperature: 74°F Relative Humidity: 42%

TESTS

BEFORE
24.02

AFTER

INPUT VOLTAGE (24 +0.1V)

24.02
ICP CURRENT (4 + 0.6mA) 397 397

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 "FLATTO200kHz  NOT ADJUSTABLE
10 Vp-p, 1 kHz REFERENCE '

As Received: In tolerance
As Left: (n tolerance

Special Notes: MGA Research

Tis document certiies that the equipment referenced shove meets published specifications. The calbration procedure ls
In compitance with ISO 10012-1, and former MIL-STD-45662A and is traceable © NIST. *Measurement uncertalnty (35%
mwmmaawwmpu&m

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




~ Calibration 'C'er.tl:ﬁclpl«l:gg,;,;_z1

Model Number: *_ 301M09/484B (354M17 SYSTEM)

Serial Number: . 862/2470

Description:

ICP® Accelerometer

Back-to-Back Comparison Calibration

Manufacturer: PCB

Calibration Data
Smu!vity @ 100.0 Hz 3117 mVig Output Biss - 86 VDC

G.179 mV/imis) Transverse Scasitivity 30 %

Hz

Frequeacy (H2) Dev. (%) Frequency (Ez) Dev. (%) Frequency (Hz) Dev. (%)
5.0 2.5 REF. FREQ. 00 . 5000.0 1.1
10.0 -1.9 300.0 0.7.

15.0 ~1.4 500.0 0.8

30.0
50.0

-0.6
02

" Oomg P
Asselarusion Lovel fuady: BT %A

Condition of Unit
AsFound: In Tolerance, No Adjustment Necessary
As Left: In Tolerance

Notes
Calibration is NIST Traceable thru Project $22/267400 and PTB Traceable thru Project 1055.
This certificate shall not be reproduced, except in full, without writicn approval from PCB Piczotronics, Inc.
Calibration is performed in compliance with ISO 9001, ISO 10012-1, ANSUNCSL Z540-1-1994 and ISO 17025.
Sce Manufacturer’s Specification Sheet for a detailed listing of performanée specifications.
Messurement uncertainty (95% confidence level with coverage factor of 2).for frequency ranges tested during calibration are
ufollow:: $-9 Hz; +/- 2.0%, 1099 Hz; +- 1.5%, 100-1999 Hz; +- 1.0%, 2-10 kHz; +-2.5%.

el

Technician: Chuck DiMaggio & Date: 05/13/04
ePCB PIEZOTRONICS™
Cort e 156201 3425 Waldca Awane Dapev NYMMS

TEL: $33-684-0013 - FAX: 7166353186 -

weew pecb.com

B-11
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Certificate Number:  20040204Cal -
@' Qéfra{f ze;finq g;:zéora!orq, gm:. e

Certifleate No. 3945

THLE. 1 Mile Fload, Warven, Ml 48092-2700 » (586) 754-0000 « FAX {S86] 754-9045 » = Wvew - o0

Certificate of Calibration /

Equipment Information
Customer: MGA Research Comporation Model: Pro 360
446 Executive Drive Serfal Number: NONE
Troy, MI 48083 Manufactucer: Mitutoyo
Destription:
System D MGADI0T2 iption Protractor
Customer Asset No. meAoooIZ(sizg0¢)
Calibration Information
Calibration Date: 1128404 Procedure Vsed:  33K6-4-1597-1/99
Calibration Due: 1728105 Calibrated to: MFR SEEC -
CalibrationInterval: 12 Month
Revd Fu Tol: ! Yes/Pass Temperature: 20 °C
Returned In Tol: ' Yes/Pass Humidity: 35 %RH
Performed On Site; No
Calibration Limitation: .
L The Uncertainty of the Measurements Pettaining to This Calibration are Estimated to be: . Various

t Mlﬂ«h}%onnlmmummmoﬂhcpampﬁmgdmaﬁbmMondaaﬁommmmmnatbc
timve they were made, procedure utilized, peofessiona] expericacs, and the uacernainty assockird with tis calibaadon. ft i ultiomatly up to the
usecof this equipment 10 detesmine if this item meers thelr specific mquirements for scousacy for irs intended application.

Calibration Standards Used
System :  Modcl: Serfal: Manufactarer Description: Date Dae:
095093 CT4s5B 61201094 Omega Thermohumidigraph 7/28/04
07243 2X2 13928 TRU-STONE Granite Surface Plate 2{'19:’04
10493 SP-66-S1 002 Suburban Tool, Inc. Sine Plate 21706
agLs6 CHALLENGER 81 P 09156 AA JANSSON Gage Blocks 3/5K04

Au;dibmmﬂmddu&ﬁoﬂbsdm:!md.k:dxmd&umDnuolhe fact dhat many variables may cffoct dsift of scpoced values
over me there is a0 assumance implied chac this iten will mainisia i's seared accurser throogh the cod of this interesl.

ThisCl]ibtationlmmemdMIMIMWWm&mmmmm'mmbhmm
Intemationsl Syztems of Units (ST), desived from physicd cooxtants, ritio measvrements, sations] measurcmeat staadards, oz compaced to consensus
standyrds. Measurement ugcceainty is cxpressod aca confidence level of epproximately 95% (covgrage fctor k=2).

S‘aguature:f@/ ifﬂ——ﬁ_ Date: / —}?'—oq'— Appmvm Date: M 5/

Paulflonsovdn Technician

Date Prinred: 01/29/04  Penved By Paul Wonsowicz Page:lof ‘& QFC 1048-f Rev 41703

Decose Testiog Lebasasory, lac, kemecr soparme, censficacs, 2ad dats ace for i exclustve use of out rucomers to whoen ey wete addzcssed and shall aot be scprodeced, exccpt la G,
withowt the wiliven appeovsl of the Labomtory. Oar mwﬂqu-mmmmmaa_mrmw uc.annSu!ot
\ Inggwia, tec 80t periticd 1o be weed by the oa theic g, copo ok arher format of mediy, withow pdoc writico sppraval.




S S TR

" Dme: 0171372003
| Date: 12/18/2002

PASSED

PASSED
PASSED
PASSED

* " Rafael Rochia 02/03/04

" Pard Techitiologies, Inc. 125 Technology Park Lake Macy, FL 32746
ph: (407):333-9911. 1-B00-736-2771 (407) 333-8056 {ax

E\:omrul\fonm‘\ﬂ?qcunmﬁnglish\(JTfrmU?A\‘.X)ﬂ'.dn;
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MICHIGAN OPERATIONS DOC. NO.: MGATPTMC
SRR CEORS MAATPTMCS PATEIOTY
. Tape Measure Calibration Certificate

Reference Siee] Rule Subiect Tape Measure

Brand: __(o6% Brand: __ Spacé<s

S/N: (/B33 S/N: 258 i

Calibration Date: ___ /7 24~ 3 Calibration Date: ___/» 7~

e e ey e e e
0 ) o 450 g5 - (2

25 zs o 475 475 <
50 P o 500 $vo e
75 25 o 525 (433 <>
100 100 (o 550 G52 <2
125 728 o 575 57§ &
150 /5T o 600 L7 o
175 7?75 v 625 S o
200 200 O 650 ©s? o
228 225 O 675 &75 £2
250 25> 0 700 702 0
215 275 0 725 725 g
300 Jere O 750 7s? W)
325 sz8 o 715 275" o
350 L5 0 800 oo o
375 578 O 825 &y o
400 oo 0 850 £y o
425 v v 875 s o

Ifﬂldiﬂ'erenocsmtlmm.thmﬁwtapcmsmisaoccpmble.‘ o
Pass _X_ Fail Maximum Difference =

Date: / 7'05’

Performed By: jg///fallr;—
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O e v S e s et

NuWeigh, Inc. CALIBRATION / TEST REPORT SN W
Dintabarg, 8 a0
mgﬁ%‘axms& L1455 SCR 4 385

Oxm:n:rEE E g %\nﬁt“r 3 Balcofig N \[ i‘m:u&“s ‘- . |
“N(o Execiotwe O L‘?:’ E‘f?‘j B2 e e
‘;_ QV Q'V\'il,.i ZJ& 3 X Anual 3 Semi Anawal gQumedy

SMonthly €3 Pi Monthiy

Indicator M%‘ ! »JC;\ Flaciosm Mg v A‘ “q\ 1 Km‘xm Mg, Platform Mig. /l

708 TBISO € i I A
MR -0z2 res~s PR R e i
sﬂmww.‘abmwxn muomnge. X287 @Aﬁ.{«vamam B LT /{‘ -
wammﬁ\xGP j Can*%x! ;L - ‘ﬁ“’“““"){ : ) oy f o
P‘m.r_ww v ..E....E‘txfmgm R . m""’éﬁmﬁﬁ“’“ m““ m’“" '
< e a | [ L ’
Wwo wine | & |
300 \Gi30o | &
Soo \WSoo | & |
200 Bl300 -
100 wWlloo | &
&~ - | O
X X X |

>

- |

©

=

Lood Section #1 IO Dy
1 ad Section £2 00

Load Section #3 oo

Load Secton #4 \0O

Seale weers HR4A tiorances Yes £ No,

Staeubards nsed (serial aony;_Les ™ ib

B ssiyefsppliedlonde s QS& %
Trareable repod nos_{VNY \D"<‘)\ bzps

RECOMMENDATIONS/OPINIONS ) REC;{MMENDATIONS/OPIN]ONS %
eaxs deeded A S O
Seale.  TTESTRAafma. / Y
. » \
’Mpmeuw:‘gﬁQuﬂityMamﬂmPme« mmnumuwmmhmmm iten app of this &
MY, Mo O 3-23-04 % ,&3}2%
TECHNICIAN DATE CUSTOMER

Whise - Custornes Copf Canasy - File Copy SOH. Fon. 7aN2
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Certificate Number: 20040729Cal
ﬁa , @e{rozf Cesfmq

Al” aéom{orq, gtzc Certifcste No. 345

T111 € 11 Mis Roed, Wecron, Ml 48032-2709 « (586) 764-9000 + FAX (588} 7549045 » www.d€-Hc.com

Certificate of Calibration

Equipment Information y
Customer: MGA Research Corporation Model: AP 20
446 Executive Drive Serfal Number:  £33603-0213
Troy, MI 43083 Manufacturer:  Detecto
5 ale
System ID: MGA0008T Description:  Sc
Customer Asset No,:
Calibration Information
Calibration Date: 32404 Procedure Used: 33K6-4-72-1/98
Calibration Due: 3124705 ) Calibrated to: MEFR SPEC
Calibrafion Interval: 12 Month
Revd In Tolt Yes/Pass Temperature: 24 °C
Returaed Fn Tok!  YesPass Humidity: 37 %RH
Performed On Site: No
Calibration Limitations

The Uncertamty of the Measurements Pertaining to This Calibration are Estimated to be;  (0.006 + 0.01% Ind) Ib

1 Pasg/Fal or In/Qur of “Tolerance siatemments ace opinions only of the pecson perforaeng, die calibeation based on data from measurements
at the time they weess made, procedure utilized, professonl experinte, sod the uncccaioty sssociaeed with chis calibrarion. It i ukheaely
upbthcmofthsqmmwdmfdnmmmrhzw&mmu for soeacy for i ioended ap plication.

Calibration Standards Used
Svstem ID: Model: Serial: Manufacurer Description: Date Due:
09126 CT435B _ 612010507 OMEGA Thermobumidigraph 5/12°04
07580 CLASSC 07580 TROEMNER WEIGHT SET 9111/04

Any abbatos iotecval and due date of thixdevice, if szasd, ix ut the sguest of the cistames. Due i the et that many vadables may effoct
deift of sepormd valucs over tiene there i no wewcance ioplied chat dis ican will mainoin ic's astad sacunacy thaagh d md of this inwxval.

“This Calibration has becn pecformed per requiresacate of ISO 17025-1999. Repacned resuks st from standands with accucacios that ace tracesble
ta the Mrermationa] Sesteas of Uirs (SI), dedved from physical conseants, atio messuecmen's, astioaal moeasurcement staodards, of commpaced to
conseneus seendands, Measurement uncertunty i expressed ar 8 confilence kvel of sancuximatds 95%) (coverage factor k=20

Slgnsture; m\v‘m bare 3272y | approvessfmd Gt vae3-22-04.
erry Technician

Date Pricted: 0372401 - Priaced Brr Jemy Wells Pape: fof 2 QFC 1048-1 Rev 4717003
Deoxdt Tostng Tadsimicory, (o bkucgscpaces, cerehoaesy, and dan ace brde re o of or o whom facy wk mid d 3.0 sl mst e mpreakudud, Lo 3

L1, wrtharat the sezien appoorgof the Labocsiocy. U mmdﬁmqﬁﬂmhmm1cmﬂh¢mmmc “Fiting Labuvixy, Tnc. ¢
s Sed oe Lnsgnifl s1e aoc peeaioned b by the urkonn on t wc icn, bevachurcs, adeacring, eeports of ather fame of modia, withact e we Son apprnal
H




Detroit Testing Laboratory, Inc.

PEET

Cal Point

b
std

5.00

10.00
15.00
20.00

L]

tb

uut
5.00
10.00
15.00
20.00

b

0.00
0.01
Q.01
0.01

CALIBRATION DATA SHEET

b

0.00
0.00
0.00
0.00

Page 20of2

Date:
DTL LD:
Cart. Number: 20040729Cal

Reading Reading Deviation Deviation % of Allowed
AsFound AslLeft AsFound AslLeft DevasFound

0.0
100.0
100.0
100.0

B-17

v

}
3124104
MGA00081

% of Aliowed
Dev as Left

0.0
0.0
0.0
0.0
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