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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 Windstar, for FMVSS 201U, Occupant Protection in Interior

Impact - Upper Interior Head Impact Protection.

Tests were conducted on August 18-19, 2004 on a 1998 Ford Windstar, manufactured by
Ford Motor Company of Canada, Ltd.

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 Windstar was equipped with A, B, C, and rear-pillars, a grab handle over the
front passenger door, an adjustable seat belt anchor are on each B-pillars and the driver side C-pillar,

and a fixed seat belt anchorage on the passenger side C-pillar and each rear-pillar.

Upon completion of targeting the test vehicle, sixteen (16) 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 sixteen (16) targets chosen were:

AP1 BP1 OP1 RP2 SR3-1 UR2
AP2 BP2 OP2 SR1 SD
AP3 BP4 RP1 SR2A FH1



TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Windstar
VEH. NHTSA NO.: PW0200 VIN: 2FMZA51U8WB COLOR: Green
VEH. BUILD DATE: May, 1998 TEST DATES: August 18-19, 2004

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

VEHICLE

HORIZONTAL

VERTICAL

VELOCITY

HIC(d)

IMPACT ON FMH

5
|
TARGET |~ gipE ANGLE ANGLE (kph) (mm) ;
| (deg) (deg) . |
| Above Leftflght '[
% AP1 ~ Right | 155 43 23.8 994 | 1098 | 15 | 0 |
| AP2 Left 205 46 23.8 1420 | 1662 | 13 6Left |
T AP3 Right 155 40 24.0 1702 | 2036 | 14 3Right |
| BP1 Right 90 21 24.0 1014 | 1123 | 35 10 Right |
| BP2 Right 90 0 23.9 738 | 758 | 19 2 Left |
BP4 Left 207 8 23.9 504 | 566 | 27 5 Left |
OP1 Left 270 0 23.9 690 | 694 26 3 Right
. OP2 Right 90 -1 23.6 578 | 545 | 25 | 4Left
"~ RP1 Right 40 44 239 772 | 802 13 10 Right
| RPZ eft 345 13 245 | 727 | 743 | 3 0
' SR1 eft 270 38 23.8 866 | 927 | 40 0
i  SR2A _eft 270 35 23.7 767 796 37 2 Left
" SR3-1 Left 270 39 235 696 | 702 | 22 14 Right
 SD Right 90 28 24.0 825 | 873 10 5 Left
K Right 180 50 24.0 655 | 648 | 22 5Right |
| UR? Left 270 41 23.8 978 | 1076 | 43 9 Right |

Above and Ieft/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 foliowing description lists any post-test damage or other test observations for each target.

OP2 Right: Cracked the pillar trim.
RP2 Left: Cracked anchor cover.
FH1 Right: Cracked the windshield.
No damage was observed for any other targets.
REMARKS:
The targets listed were impacted in the following order:
Left: AP2, SR1, SR2A, UR2, BP4, OP1, SR3-1, RP2

Right: AP3, AP1, BP2, BP1, FH1, OP2, RP1, SD

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 19, 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 Windstar

VEH. NHTSA NO.: PW0200 VIN: 2FMZA51U8WB COLOR: Green
VEH. BUILD DATE: May, 1998 TEST DATES: August 18-19, 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 front passenger

door, an adjustable seat belt anchor are on each B-pillars and the driver side C-pillar, and a fixed

seat belt anchorage on the passenger side C-pillar and each rear-pillar.

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: 8/15/04; Odometer Reading: 51,033 miles

DATA FROM VEHICLE’S CERTIFICATION LABEL.:
Vehicle Manufactured By: Ford Motor Co. of Canada, Lid.
Date of Manufacture: May, 1998; VIN: 2FMZA51U8WB

GVWR: 2295 kg; GAWR FRONT: 1210 kg
GAWR REAR: 1104 kg
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DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 241 kpa REAR: 241 kpa
Recommended Tire Size: P215/70R15
Recommended Cold Tire Pressure:
FRONT: 241 kpa REAR: 241 kpa
Size of Tire on Test Vehicle: P215/70R15
Type of Spare Tire: Not Available; Space Saver: X; Standard: __

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench ; Bucket X; Split Bench ___
Number of Occupants:  Front 2; 2“Row2; 3%Row3; TOTAL7Z

VEHICLE CAPACITY WEIGHT (VCW) = 544 kg
No. of Occupants x 68 kg = 476 kg
Rated Cargo/Luggage Weight (RCLW) =_ 68 kg (difference)

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

Right Front = 523.0 kg Right Rear = 335.0 kg
Left Front = 529.0 kg Left Rear = 321.5kg
TOTAL FRONT = 1052.0 kg TOTALREAR = 656.5 kg
% Total Weight= _61.6 % % Total Weight= _ 384 %

TOTAL DELIVERED WEIGHT = 1708.5 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1708.5 kg
Rated Cargo/Luggage Wt. = _ 68.0kg
TARGET TEST WEIGHT 1776.5 kg




WEIGHT OF TEST VEHICLE:

Right Front = 524.0 kg
Left Front = 530.5 kg
TOTAL FRONT = 1054.5 kg
% Total Weight= __58.4 %

TOTAL TEST WEIGHT =1775.0 kg

Right Rear = 368.0 kg
Left Rear = 354.5kg
TOTAL REAR = 7225 kg
% Total Weight= __40.6 %

Weight of ballast secured in vehicle’s cargo area = 68 kg

TEST VEHICLE ATTITUDE:
AS DELIVERED:

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

FULLY LOADED: Right Front _728.0 mm;
Right Rear _745.0 mm;

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

AS TARGETED:

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 =

Right Front _729.0 mm;
Right Rear _759.0 mm;

Right Front _927.0 mm;
Right Rear _951.0 mm;

Left Front _725.0 mm;
Left Rear _757.0 mm
_1.2 front higher

1.0 front higher

.3 left higher

__0.2 left higher

Left Front _726.0 mm;
Left Rear _744.0 mm;
1.0 front higher

front higher

0.2 left higher

2 left higher

N oo

Left Front _919.0 mm;
Left Rear _942.0 mm;
1.1 front higher

front higher

.2 left higher

_0.2 left higher

o0

1.1 front higher
_ 0.8 front higher
0.2 left higher

0.2 left higher



AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = __1.1 front higher
Pitch Angle at Left Door Sill = _ 0.8 front higher
Roll Angle at Front Bumper = __0.2 left higher
Roll Angle at Rear Bumper = __0.2 left higher

VEHICLE WHEELBASE = 3080 mm

REMARKS: The seat travel distance was measured to be 185 mm for the driver front seat and 185

mm for the passenger front seat.

RECORDED BY: David G. Gotwals DATE: Auqust 17, 2004

APPROVED BY: Helen A. Kaleto
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HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Windstar

VEH. NHTSA NO.: PW0200 VIN: 2FMZA51U8BWB COLOR: Green

VEH. BUILD DATE: May, 1998 TEST DATES: August 18-19, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

Stk e s e e i i i S e

AS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.

REMARKS:

HORIZONTAL ANGLE MINIMUM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE HORIZONTAL ANGLE
I |
| APILLAR  |L 195°-255° L 2045° L 2476°
R 105°-165° R 112.0° R  1555°
| B-PILLAR |l 195°-345° L 2063° L 3125°
R 15°-165° R 77.9° R 144.8°

S

1

RECORDED BY:David G. Gotwals DATE: August 17, 2004

APPROVED BY: Helen A. Kaleto




TABLE 2-4
VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Windstar

VEH. NHTSA NO.: PW0200 VIN: 2FMZA51U8WB COLOR: Green
VEH. BUILD DATE: May, 1998 TEST DATES: August 18-19, 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 0°-50° L 0° L 50°
0°-50° R 0° R 50°
FH2 0°-50° L 0" L 50°
0°-50° R 0° R 50°
SIDE RAIL SR1 0°-50° L o° L 38°
0°-50° R 0° R 41°
SR2A | 0°-50° L o° L 35°
0°-50° R 0° R 50°
SR2B | 0°-50° L 0 L 37°
' 0°-50° R 0 R  50°
SR3-1 0°-50° L 0° L 39°
_ 0°-50° R 0° R 50°
SR3-2 | 0°-50° L 0 L 37
0°-50° R 0° R  34°
|SLIDING DOOR ~ |SD 0°-50° R 0° R 28°
A-PILLAR AP 5°-50° L 5 L 43°
5°-50° R -5° R 43°
AP2 5°-50° L -5° L 46°
5°-50° R -5° R 46°
AP3 5°-50° L -5 L 40°
5°-50° R 5 R 40°




VERTICAL ANGLE MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
BP1 |L -10°-50° L -10° L 15°
B-PILLAR R -10°-50° R  -10° R 21°
BP2* |L 0°-50° L o0° L 0°
R 0°-50° R 0° R 0°
BP3 |L -10°-50° L -10° L -6°
R  -10°-50° R  -10° R -5°
BP4 L  -10°-50° L -10° L -8°
R -10°-50° R -10° R  -10°
OTHER PILLAR OP1* |L 0°-50° L 0° L 0°
R 0°-50° R 0° R ©0°
oP2 (L  -10°-50° L -10° L -1°
R -10°-50° R -10° R -1°
REARPILLAR  |RP1 |L -10°-50° L -10° L 44°
R -10°-50° R  -10° R  44°
RP2* |L 0°-50° L o° L 13°
R 0°-50° R 0° R 13°
REARHEADER |RH |L 0°-50° L o0° L 50°
R 0°-50° R 0° R  50°
UPPER ROOF 1 0°-50° 0° 50°
UPPER ROOF 2 0°-50° 0° 41°
UPPER ROOF 3 0°-50° 0° 50°
UPPER ROOF 4 0°-50° 0° 50°
UPPER ROOF 5 0°-50° 0° 41°
UPPER ROOF 6 0°-50° 0° 37°

2-10

As determined using the Procedures specified in S8.13.4.2. *Targets BP2, OP1, and RP2 are seat

belt anchorage locations.

RECORDED BY:David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: August 17, 2004
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TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Windstar

VEH. NHTSA NO.: PW0200 VIN: 2FMZA51U8WB COLOR: Green
VEH. BUILD DATE: May, 1998 TEST DATES: August 18-19, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

Measurement Description I Left Side | Right Side
M Seat Fore/Aft Travel (Front seats) * 185 mm 185 mm
Te Horizontal / {CG-F1 (Left Seat) to (Right A-Piliar)} 112.4° -
A1° 360° - T° 247 .6° -
We Horizontal £ {CG-2 (Left Seat) to (Left A-Pillar)} 204.5° -
A2° A2° = W° 204.5° -
Ue Horizontal £ {CG-2 (Left Seat) to (Left B-Pillar)} 312.5° -
B1° B1°=U° 312.5° -
Ve Horizontal / {CG-R (Left Seat) to (Left B-Pillar)} 206.3° -
B2° B2° = V° 206.3° -
W¢ (right) Horizontal / {CG-F2 (Right Seat) to (Right A-Plillar}} -- 155.5°
A1° (right) A1° (right) = W° (right) -- 1565.5°
T © (right) Horizontal - {CG-F1 (Right Seat) to (Left A-Pillar)} -- 248.0°
A2° (right) 360°-T° (right) - 112.0°
V ¢ (right) Horizontal 7 {CG-R (Right Seat) to (Right B-Pillar)} - 144 .8°
B1° (right) B1° (right) = V° (right) -- 144 .8°
U ° (right) Horizontal / {CG-F2 (Right Seat) to (Right B-Pillar)} - 77.9°
B2° (right) B2° (right) = U° (right) -- 77.9°
J A-Pillar {{Plane 3) - (Plane 5)} 3824 mm | 394.0 mm
JI2 J+2 191.2 mm | 197.0 mm
D1 Upper Roof {(Plane A) - (Plane B)} 2630.0 mm
D1/2 D1+ 2 1315.0 mm
D2 Upper Roof {(Plane C) - (Plane D)} 1280.7 mm
D2/2 D2 + 2 640.4 mm
.35D1 .35 x D1 920.5 mm
3502 35 x D2 448.2 mm




212

Measurement Description Left Side | Right Side l
N B-Pillar {(BPR) - (lowest point on daylight opening forward of B-Pillar)} | 554.2 mm | 540.3 mm
N/2 B-Pillar {(BP3) - (lowest point on daylight opening forward of B-Pillar)} | 277.1 mm | 270.2 mm
N/4 B-Pillar {(BP4) - (lowest point on daylight opening forward of B-Pillar)} | 138.6 mm | 135.1 mm
Q Q-Pillar (Plane 13 — Plane 14) 546.0 mm | 549.4 mm
Q/2 Q/2 273.0 mm | 274.7 mm
D R-Pillar (Point 7 - Point M) 1030.0 mm | 1030.0 mm
3D/7 ab/7 441.4 mm | 441.4 mm
MM Sliding Door (Widest opening) - 1029.6 mm
MM/2 MM/ 2 ) 514.8 mm

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

e =

SgRP Locations (world coordinates)

————
e

Left (mm) Right (mm)
X y z X y z
Front 2136.0 -412.0 789.0 2136.0 412.0 789.0
Second Row | 2984.0 -412.0 761.0 2984.0 165.0 761.0
| Third Row 3821.0 -412.0 810.0 3821.0 412.0 810.0 |

CG Locations (world coordinates)

REFERENCE FOR VEHICLE COORDINATE SYSTEM:

Left (mm) Right (mm)
X y z X y z
CGF1 2111.0 -412.0 1449.0 2111.0 412.0 1449.0
CGF2 2296.0 -412.0 1449.0 2296.0 412.0 1449.0
CGR-2 3144.0 -412.0 1421.0 3144.0 165.0 1421.0
CGR-3 | 3981.0 -412.0 1470.0 3981.0 412.0 1470.0

REMARKS: Vehicle coordinate reference information was not provided for this vehicle. Targeting

was completed using a World Coordinates System and vehicle SgRP’s with respect to the front seat

mounting locations.

RECORDED BY: David G. Gotwals

DATE: August 17, 2004

APPROVED BY: Helen A. Kaleto




TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1998 Ford Windstar
VIN: 2ZFMZA51U8WB
VEH. BUILD DATE: May, 1998 TEST DATES: August 18-19, 2004

VEH. NHTSA NO.: PW0200

TEST LABORATORY: MGA Research Corporation

COLOR: Green

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

SUMMARY OF TARGETING RESULTS

o —

2-13

|

!

— Al |

—
: __ wary l
: Target Location (mm) Horizontal | Vertical | Relocation | Extension | Impact |
| Angle (deg) | Angle (deg) ;| (Yes/No) (# of 25 mm | (Yes/No) k
i __ X y z | o Spheres) 5
| |
5 A-Pillar Left Side i
. AP1 | 18365 | 6156 | 1550.1 - - Yes - .
. REL | 18215 | -6154 | 15304 205 43 - 1 No ‘
AP2 1730.0 -679.0 1462.5 205 46 No -- Yes
AP3 1562.1 -7123.7 1359.4 205 40 No -- NoO
A-Pillar Right Side
AP1 18314 611.8 15563.8 -~ -- Yes -~ -~
REL 1821.5 -615.4 1530.4 165 43 -~ 1 Yes
AP2 1724.6 674.4 1466.8 155 46 No -~ No
AP3 1553.3 721.4 1357.7 155 40 No -~ Yes
B-Pillar Left Side
BP1 2588.3 -519.4 1660.8 270 15 No -~ No
BP2 2550.0 -643.1 1388.7 270 0 No -= No
B8P3 2495.3 -666.6 1384.6 312 -6 No -- No
BP4 2617.7 -728.2 1247 .4 -- - Yes -- No
REL 2620.0 -7154 1296.6 207 -8 -~ 2 Yes
B-Pillar Right Side
BP1 2404.0 506.3 1647.6 -~ -- Yes -- -~
REL 1821.5 -615.4 1530.4 50 21 -- 1 Yes
BP2 2391.8 646.0 1391.7 90 0 No - Yes
BP3 2335.3 678.1 1376.8 50 -5 No -- No
BP4 2425.7 730.1 1242.2 -- -- Yes -- -~
REL 2425.2 718.1 1288.4 115 -10 - 2 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)
Other Pillar Left Side
OPR 34595 | -534.1 1671.5 - - - - -
OP1 3464.2 | -658.6 1437.6 270 0 No - Yes
OP2 34883 | -7074 1399.5 270 -1 No - No
Other Pillar Right Side
OPR 3497.5 526.5 1677.8 - - - - -
OP1 3498.3 571.3 1617.7 90 0 No - No
OP2 3525.7 701.8 1402.2 90 -1 No - Yes
Rear Pillar Left Side
RP1 40642 | -531.5 1590.7 320 44 No - No
RP2 4229.6 -625.7 1490.3 345 13 No - Yes
Rear Pillar Right Side
RP1 4065.9 536.7 1604.2 40 44 No - Yes
RP2 42229 647.6 1492.9 15 13 No - No
Front Header Left Side
FHA1 1759.6 | -500.7 15714 180 50 No - No
FH2 1733.0 | -3551 1577.8 180 50 No - No
Front Header Right Side
FH1 1755.4 489.8 1577.1 180 50 No - Yes
FH2 1730.5 344 4 1581.6 180 50 No -~ No
Side Rail Left Side
SR1 1986.3 | -545.5 1623.6 270 38 No - Yes
SR2A 2136.6 | -538.5 1639.9 270 35 No - Yes
SR2B 2289.2 | -537.8 1651.9 270 37 No - No
SR3-1 2738.4 | -553.8 1652.8 270 39 No - Yes
SR3-2 3610.5 | -550.8 1656.9 270 37 No - No
Side Rail Right Side
SR1 1980.9 543.3 1624.2 90 41 No - No
SR2A 2131.6 542.1 1644 .4 - - Yes - -
REL 18215 | -6154 1530.4 90 50 - 2 No
SR2B 21047 543.7 1642.7 - - Yes - -
REL 18215 | -6154 1530.4 90 50 - 1 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)
SR3-1 2553.3 529.0 1603.3 90 50 No - No
SR3-2 3647.4 553.6 1658.3 90 34 No - No
Sliding Door Right Side
SD 2954 .6 5304 1659.4 90 28 No - Yes
Rear Header Left Side
RH 4060.2 | -4125 1632.8 0 50 No - No
Rear Header Right Side
RH 4064 .4 411.3 1648.2 0 50 No - No
Upper Roof Left Side
UR1 20543 -445.3 1704.4 270 50 No - No
UR2 2588.3 | -44586 1701.3 270 41 No - Yes
UR3 3461.1 -443.8 1707.0 270 50 No - No
Upper Roof Right Side
UR4 2052.4 450.2 1702.6 90 50 No - No
UR5 2404.0 448.4 1704.3 90 41 No - No
UR6 3493.6 450.2 1714.6 90 37 No - No

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

REMARKS:

RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: August 17, 2004
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====mga Impact Testing [
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT AP1
H/V IMPACT ANGLE= 155 / 43

FM4442 PRE - TEST
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, mga Impact Testing
8/19/04 (G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT AP1
H/V IMPACT ANGLE= 155/ 43

FM4442 POST-TEST
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===mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT AP1
HV IMPACT ANGLE= 155 / 43

FM4442 POST-TEST




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP1 Right

MGA Test Reference No.:FM4442

Approach Horizontal Angles:155°

Approach Vertical Angles:43°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#10

Temperature:22C

Humidity:52%

Time of Test:11:30 AM

FMH Serial No:037

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

994

1098

46

238

15

0

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35800 -96.6 1.67 1.67
Y 6 J35841 92.5 1.54 1.54
z 7 J35791 90 1.58 1.58

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

No visible damage

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 10 Target: AP1
FM4442 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/43

HIC(d) =994, HIC = 1098, Delta T = 4.6 msec

Max Resultant = 181.9 g's @ 26.8 mm
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 10 Target: AP1
FM4442 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/43

HIC(d) = 994, HIC = 1098, Delta T = 4.6 msec

Max Acceleration =.3 g's @ 0 msec, Min Acceleration =-176 g's @ 4.6 msec
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AN
VAR
11
. S~
1/ N

-10

0 2 4 6 8 10 12 14 16 18
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 10 Target: AP1
FM4442 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/43

HIC(d) = 994, HIC = 1098, Detta T = 4.6 msec

Max Acceleration = 3.8 g's @ 2.3 msec, Min Acceleration =-35.8 g's @ 6.3 msec
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Accel Z (g's) vs. Time (msec)

55 Max Velocity = 0 kph @ 1.9 msec, Impact Velocity = 23.8 kph
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 10 Target: AP1
FM4442 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/43

HIC(d) = 994, HIC = 1098, Delta T = 4.6 msec

35 Max Displacement = 30.9 mm @ 7.3 msec
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20 /
15 =

0 2 4 6 8 10 12 14 16 18

Displacement (mm) vs. Time (msec)




==Mmga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST#1  LEFT AP2

H/V IMPACT ANGLE= 205 / 46
FM4433 PRE-TEST

3-9




Impact Tesing
8/18/04

GO4i7-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST#1 LEFT AP2
HV IMPACT ANGLE= 205/ 46

FM4433 POST-TEST

3-10
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====nga Impact Testing |
8/18/04 G0417-001.10

1998 FORD WINDSTAR
8 FMVSS 201U - UPPER INTERIOR

TEST#1 LEFT AP2

& HV IMPACT ANGLE= 205 /46 _
B FM4433  POST-TEST




MICHIGAN OPERATIONS
DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-12

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1OF 1

JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP2 Left

MGA Test Reference No.:FM4433

Approach Horizontal Angles:205°

Approach Vertical Angles:46°

Additional Description:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#1

Temperature:22C

Humidity:63%

Time of Test:1:60 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
1420 1662 3.8 238 13 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
zZ 7 J21969 88.5 1.58 1.58

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

No visible damage

Recorded By: _“Z7%~ /) #2Z_Approved By*: .

*Only necessary for NHTSA (Government) Compliance testing.

Date: 8/18/04




FMH 3-13
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 1 Target: AP2
FM4433 Test Date: 8/18/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 205/46

HIC(d) = 1420, HIC = 1662, Delta T = 3.8 msec

250 Max Resultant =225.3 g's @ 22.7 mm
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Page 1 of 4



Customer: FORD
Test# 1
FM4433

Additional Desc: N/A

FMH

G0417-001.10
Vehicle Program : WINDSTAR

Test Date: 8/18/04

3-14

Model Year: 1998
Target: AP2
Vehicle Side: Left

Horz/Vert Angle: 205/46

HIC(d) = 1420, HIC = 1662, Delta T = 3.8 msec
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FMH 3-15
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 1 Target: AP2
FM4433 Test Date: 8/18/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 205/46

HIC(d) = 1420, HIC = 1662, Delta T= 3.8 msec

Max Acceleration = 1.2 g's @ 10.3 msec, Min Acceleration = -39.5 g's @ 4.8 msec
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Customer: FORD
Test# 1

FM4433

Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR
Test Date: 8/18/04

HIC(d) = 1420, HIC = 1662, Delta T = 3.8 msec

3-16

Model Year: 1998
Target: AP2
Vehicle Side: Left

Horz/Vert Angle: 205/46
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Max Displacement = 24.8 mm @ 5.6 msec
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Displacement (mm) vs. Time (msec)

10

12

Page 4 of 4




3-17

====mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR
TEST #9 RIGHT AP3

& H/V IMPACT ANGLE= 155/40

FM4441 PRE - TEST
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===mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #9 RIGHT AP3
HV IMPACT ANGLE= 155740

FM4441  pOST-TEST
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===mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR

FMVSS 201U - UPPER INTERIOR
TEST #9 RIGHT AP3
= H/V IMPACT ANGLE= 155 / 40

& FM4441  pOST-TEST




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

3-20

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP3 Right
MGA Test Reference No.:FM4441
Approach Horizontal Angles:155°

Approach Vertical Angles:40°

TEST RESULTS:

Test Number:#9
Temperature:22C
Humidity:52%

Time of Test:11:10 AM

FMH Serial No:036

Impact location on FMH (mm)

HIC(d)

HIC

At (msec)

Velocity (kph)

Above Pt. O

Left/Right Pt. O

1702

2036

3.3

24.0

14

3R

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 1.55
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=%— /,44,4%/ Approved By*:w .\(_Q-Qb'b)ate; B—19 -

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 9

FM4441

Additional Desc: N/A

FMH

G0417-001.10

Vehicle Program : WINDSTAR

3-21

Model Year: 1998
Target: AP3
Vehicle Side: Right

Horz/Vert Angle: 155/40

HIC(d) = 1702, HIC = 2036, Delta T = 3.3 msec
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FMH
(G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 9 Target: AP3
FM4441 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/40

HIC(d) = 1702, HIC =2036, Delta T = 3.3 msec

Max Acceleration = .2 g's @ 0 msec, Min Acceleration =-257 g's @ 3.8 msec
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 9 Target: AP3
FM4441 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/40

HIC(d) = 1702, HIC = 2036, Delta T = 3.3 msec

Max Acceleration = 2.8 g's @ 8.7 msec, Min Acceleration =-40.7 g's @ 4.2 msec

0 B

/

. N

-45
2 4 6 8 10 12 14
Accel Z (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 9 Target: AP3
FM4441 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 155/40

HIC(d) = 1702, HIC = 2036, Delta T = 3.3 msec

Max Displacement =23.5 mm @ 5.1 msec
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Displacement (mm) vs. Time (msec)
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SR (8 Impact Testing
8119/04 GO04i7-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #12 RIGHT BP1
HV IMPACT ANGLE=90/21

FM4444  PRE-TEST
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impact Testing
G04l7-001.10

WINDSTAR
_UPPER INTERIOR
RIGHT BP1

pOST ZTEST
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====mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

& [EST #12 RIGHT BP1

§ H/V IMPACT ANGLE= 90/ 21
B FM4444  POST-TEST




3-28

MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE1 OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.10  VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

GENERAL TEST PARAMETERS: Test Number:#12
Target (Vehicle Side): BP1 Right Temperature:22C
MGA Test Reference No.:FM4444 Humidity:53%

Approach Horizontal Angles:90° Time of Test:1:55 PM

Approach Vertical Angles:21° FMH Serial N0:035

Additional Description:

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1014 1123 5 240 35 10R
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 J36382 88.5 1.58 1.58

REMARKS (Summary of test, damage, non-compliance, j Vali3 test, efc.):

No visible damage

I
Recorded By: _#Zz= -7 +%2— Approved By*: {5 //K

*Only necessary for NHTSA (Government) Compliance testing.

ate: 8/19/04




Customer: FORD
Test# 12

FM4444

Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR
Test Date: 8/19/04

HIC(d) = 1014, HIC = 1123, Delta T = 5 msec

3-29

Model Year: 1998
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/21
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 12 Target: BP1
FM4444 Test Date: 8/19/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/21

HIC(d)=1014, HIC= 1123, Delta T = 5 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-173.8 g's @ 6.7 msec
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Customer: FORD
Test# 12
FM4444
Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR

Test Date: 8/19/04

HIC(d) = 1014, HIC = 1123, Delta T = 5 msec

3-31

Model Year: 1998
Target: BP1

Vehicle Side: Right
Horz/Vert Angle: 90/21
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Max Acceleration = 6.5 g's @ 3.7 msec, Min Acceleration =-33.3 g's @ 9 msec
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FMH 3-32
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 12 Target: BP1
FM4444 Test Date: 8/19/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/21

HIC(d) = 1014, HIC = 1123, Delta T = 5 msec

45 Max Displacement = 41.3 mm @ 8.6 msec
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Displacement (mm) vs. Time (msec)
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Impact Testng
GO417-001.10

119104
1998 FORD WINDSTAR

8

FMVSS 201U - UPPER INTERIOR
TEST#11  RIGHT BP2
H/V IMPACT ANGLE= 9010
FM4443 PRE - TEST

3-33
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8/19/04 GO417-001 10
1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR
TEST #11 RIGHT BP2
H/V IMPACT ANGLE=90 /0

‘ FM4443 POST-TEST




E====mpa impact Testing
8/19/04 G0417-001.10
1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #11 RIGHT BP2
H/V IMPACT ANGLE=90/0

FM4443 POST-TEST
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JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP2 Right

MGA Test Reference No.:FM4443

Approach Horizontal Angles:90°

Approach Vertical Angles:0°

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#11

Temperature:22C

Humidity:52%

Time of Test:1:30 PM

FMH Serial No:038

3-36

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
738 758 42 23.9 19 2L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J36197 -108 1.68 1.67
Y 6 J36193 101.4 1.54 1.54
z 7 J36353 96.8 1.58 1.59

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

No visible damage

Recorded By: “ Z ##=— PApproved By*: AA&_\Q.Z&L@D&& -1 -4

*Only necessary for NHTSA (Government) Compliance testing.




FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR
Test# 11
FM4443

Additional Desc: N/A
HIC(d) =738, HIC = 758, Delta T = 4.2 msec

3-37

Model Year: 1998
Target: BP2

Vehicle Side: Right
Horz/Vert Angle: 90/0
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 11 Target: BP2
FM4443 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/0

HIC(d) = 738, HIC = 758, Delta T = 4.2 msec

20 Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-156.4 g's @ 2.4 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
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 11 Target: BP2
FM4443 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/0

HIC(d) =738, HIC =758, Delta T = 4.2 msec

Max Acceleration =-.1 g's @ 14.9 msec, Min Acceleration =-41.3 g's @ 4.4 msec
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Accel Z (g's) vs. Time (msec)
55 Max Velocity = 0 kph @ 1.2 msec, Impact Velocity = 23.9 kph
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 11 Target: BP2
FM4443 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/0

HIC(d) = 738, HIC = 758, Delta T = 4.2 msec

30 Max Displacement =24.7 mm @ 9.7 msec
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Displacement (mm) vs. Time (msec)
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====mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #5 LEFT BP4
HIV IMPACT ANGLE= 207 / -8

FM4437 PRE - TEST
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=====mga Impact Testing
8/18/04 G0417-001.10

* 1998 FORD WINDSTAR
LAl FMVSS 201U - UPPER INTERIOR

TEST #5 LEFT BP4
HV IMPACT ANGLE= 207 / -8

FM4437  pOST-TEST
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==Mmga impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR

FMVSS 201U - UPPER INTERIOR
TEST#5  LEFT BP4
{ HIV IMPACT ANGLE= 207 / -8

B FM4437  pOST-TEST




MICHIGAN OPERATIONS
DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-44

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1CF 1

JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicie Side): BP4 Left

MGA Test Reference No.:FM4437

Approach Horizontal Angles:207°

Approach Vertical Angles:-8°

Additional Description:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#5

Temperature:22C

Humidity:62%

Time of Test:4:55 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
594 566 7.4 23.9 27 5L

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 J36382 88.5 1.58 1.58
REMARKS (Summary of test, damage, non-compliance, i

No visible damage

Recorded By: #z=,7 /’%VApproved By*: 17

fid test, etc.):

*Only necessary for NHTSA (Government) Compliance testing.

Date: 8/18/04




FMH -3 15
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 5 Target: BP4
FM4437 : Test Date: 8/18/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 207/-8

HIC(d) = 594, HIC = 566, Delta T = 7.4 msec

120 Max Resultant=118.3 g's @ 40.1 mm

(I AN
40 J
m - -

T - L M//L

0 5 10 15 20 25 30 35 40 45

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

Max Resultant = 118.3 g @ 7.5 msec
120
100 //\
80

L/ \

0 5 10 15 20 25

Resultant Accel (g's) vs. Time (msec)
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FMH 3.46
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Yéar: 1998
Test# 5 Target: BP4
FM4437 Test Date: 8/18/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 207/-8

HIC(d) = 594, HIC = 566, Delta T = 7.4 msec

20 Max Acceleration =-.2 g's @ 0 msec, Min Acceleration=-115.1 g's @ 7.5 msec

S -
NN
N/

-80 /
-100 \ /
4

-120
0 5 10 15 20 25
Accel X (g's) vs. Time (msec)
10 Max Acceleration = 5.2 g's @ 3.5 msec, Min Acceleration =-17.4 g's @ 8.9 msec

; ya

\
\

W/

0 5 10 15 20 25

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

Page 2 of 4



Customer: FORD

Test #

5

FM4437
Additional Desc: N/A

G0417-001.10

FMH

Vehicle Program : WINDSTAR

Test Date: 8/18/04

HIC(d) = 594, HIC = 566, Delta T = 7.4 msec

3-47

Model Year: 1998
Target: BP4

Vehicle Side: Left
Horz/Vert Angle: 207/-8

10
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-10

-15

Max Acceleration = 8.3 g's @ 13.2 msec, Min Acceleration =-25.5 g's @ 8.2 msec
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Accel Z (g's) vs. Time (msec)
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Max Velocity = 23.9 kph @ 123.6 msec, Impact Velocity = 23.9 kph
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Velocity (kph) vs. Time (msec)
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Customer: FORD
Test# 5

FM4437

Additional Desc: N/A

FMH
(0417-001.10

Vehicle Program : WINDSTAR
Test Date: 8/18/04

HIC(d) = 594, HIC = 566, Delta T = 7.4 msec

3-48

Model Year: 1998
Target: BP4
Vehicle Side: Left

Horz/Vert Angle: 207/-8

45

Max Displacement = 43.3 mm @ 10.2 msec

40

P

35
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25

20

15

10 15

Displacement (mm) vs. Time (msec)
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25
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====mga Impact Testing
8/118/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR
TEST #6 LEFT OP1
H/V IMPACT ANGLE=270/0
FM4438 PRE - TEST

e ‘'w
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Impact Testing
g G0 " r 0
e G0417-001.1¢

"1098 FORD WINDSTAR
£vSS 201U - UPPER INTERIOR

TEST#6  LEFT OP1
HV IMPACT ANGLE=270/0

FM4438  POST-TEST




3-51

E====mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR

B FMVSS 201U - UPPER INTERIOR |
= TEST#6 LEFT OP1
HV IMPACT ANGLE=270/0 |

FM4438  POST-TEST |




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): OP1 Left

MGA Test Reference No.:FM4438

Approach Horizontal Angles:270°

Approach Vertical Angles:0°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#6

Temperature:22C

Humidity:62%

Time of Test:5:30 PM

FMH Serial No:036

3-52

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

690

694

3.8

239

26

3R

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 1.66
6 J35916 100.2 1.54 1.55
z 7 J35918 97.9 1.58 1.59

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

No visible damage

Recorded By: ““e=— }g 2= Approved By*:HéQg_&Q_,Q_gitDatez F-16-H

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 6

FM4438

Additional Desc: N/A

FMH

(G0417-001.10

Vehicle Program : WINDSTAR

HIC(d) = 690, HIC = 694, Delta T = 3.8 msec

3-5

Target:

3

Model Year: 1998
OP1

Vehicle Side: Left
Horz/Vert Angle: 270/0
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Max Resultant = 158.4 g's @ 16.1 mm
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 6 Target: OP1
FM4438 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/0

HIC(d) = 690, HIC = 694, Delta T = 3.8 msec

20 Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-153.9 g's @ 2.7 msec

P

ol /
o

-140

-160
0 2 4 6 8 10 12 14 16 18

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

Max Acceleration =2.2 g's @ 4.8 msec, Min Acceleration=-1.9 g's @ 4.6 msec

T Sl T

0 2 4 6 8 10 12 14 16 18

Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 6 Target: OP1
FM4438 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/0

HIC(d) = 690, HIC = 694, Delta T = 3.8 msec

Max Acceleration = 1.5 g's @ 0 msec, Min Acceleration =-39.9 g's @ 3.1 msec

5 T

0

A [
-10 \/\
o b g

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

’s Max Velocity = 0 kph @ 17.1 msec, Impact Velocity =23.9 kph
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-15
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Velocity (kph) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 6 Target: OP1
FM4438 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/0

HIC(d) = 690, HIC = 694, Delta T = 3.8 msec

Max Displacement = 26.2 mm @ 9.7 msec

T T
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10 /
5
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Displacement (mm) vs. Time (msec)
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= Maa impact Testina BB
R |
1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR
TEST#14  RIGHT OP2

H/V IMPACT ANGLE=90/-

Y FM4446  POST-TEST
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====mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #14 RIGHT OP2
H/V IMPACT ANGLE= 90/ -1

B FM4446  POST-TEST




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): OP2 Right

MGA Test Reference No.:FM4446

Approach Horizontal Angles:90°

Approach Vertical Angles:-1°

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#14

Temperature:22C

Humidity:53%

Time of Test:4:00 PM

FMH Serial No:037

3-60

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
578 545 9.3 236 25 4L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35800 -96.6 1.67 1.67
Y 6 J35841 92.5 1.54 1.55
z 7 J35791 90 1.58 1.58

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

Cracked the pillar

Recorded By: 227772 Approved By B&Q;L&iwafei Etay

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 14 Target: OP2
FM4446 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/-1

HIC(d) =578, HIC = 545, Delta T = 9.3 msec

Max Resultant=112.5 g's @ 27.1 mm
120 — —

0 B /\

=R i
40 RVaREY,
20 /
I

5 30 35
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Resultant (g's) vs. Displacement (mm)

120 Max Resultant =112.5 g @ 5 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 14 Target: OP2
FM4446 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/-1

HIC(d) = 578, HIC = 545, Delta T = 9.3 msec

20 Max Acceleration =-.5 g's @ 17.5 msec, Min Acceleration =-110.9 g's @ 5 msec
—

]

s -

v /
-100

2
—1200 —

2 4 6 8 10 12 14 16 18

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

s Max Acceleration =11.1 g's @ 3.4 msec, Min Acceleration =-10.9 g's @ 9 msec
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-15
0 2 4 6 8 10 12 14 16 18

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




FMH
G0417-001.10

Customer: FORD
Test# 14

FM4446

Additional Desc: N/A

Vehicle Program : WINDSTAR

HIC(d) =578, HIC = 545, Delta T = 9.3 msec

3-63

Model Year: 1998

Target: OP2

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

10 Max Acceleration = 8.3 g's @ 1 msec, Min Acceleration =-32.5 g's @ 7 msec
T
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=5 PNy
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Accel Z (g's) vs. Time (msec)
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Max Velocity = 0 kph @ 8.9 msec, Impact Velocity = 23.6 kph
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Customer: FORD
Test# 14

FM4446

Additional Desc: N/A

3-64

FMH
G0417-001.10
Vehicle Program : WINDSTAR Model Year: 1998
Target: OP2

Vehicle Side: Right
Horz/Vert Angle: 90/-1
HIC(d) =578, HIC = 545, Delta T = 9.3 msec

35

Max Displacement = 33.7 mm @ 9 msec
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frrr—————— |
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25 +——

20 /
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Displacement (mm) vs. Time (msec)
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===mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #15 RIGHT RP1
HV IMPACT ANGLE= 40 / 44

FM4447 PRE-TEST




Impact Testing

8/19/04 GO417-001 10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #15 RIGHT RP1
H/V IMPACT ANGLE= 40/ 44

FM4447  pOST-TEST

3-66




mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #15 RIGHT RP1

H/V IMPACT ANGLE= 40/ 44
FM4447 POST-TEST

3-67



i
N

JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): RP1 Right

MGA Test Reference No..FM4447

Approach Horizontal Angles:40°

Approach Vertical Angles:44°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#15

Temperature:22C

Humidity:55%

Time of Test:4:40 PM

FMH Serial No:038

3-68

Impact location on FMH (mm)

HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
772 802 6.6 23.9 13 10R
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
4 7 J36353 96.8 1.59 1.59

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

No visible damage

Recorded By: “#2<=— /4 #Z=— Approved By*:%\@, K&Qﬂ}@ate: & rig-oy

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 15
FM4447

Additional Desc: N/A

FMH

G0417-001.10

Vehicle Program : WINDSTAR

HIC(d) =772, HIC = 802, Delta T = 6.6 msec

3-69

Model Year: 1998
Target: RP1
Vehicle Side: Right

Horz/Vert Angle: 40/44

140

Max Resultant = 135.8 g's @ 54 mm
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 15 Target: RP1
FM4447 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 40/44

HIC(d) =772, HIC = 802, Delta T = 6.6 msec

20 Max Acceleration =-.1 g's @ 0 msec, Min Acceleration =-134.6 g's @ 9.2 msec

m— =
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-120

-140
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Accel X (g's) vs. Time (msec)

g Max Acceleration = 5.4 g's @ 11.2 msec, Min Acceleration =-12 g's @ 7.3 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 15 Target: RP1
FM4447 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 40/44

HIC(d)y =772, HIC =802, Delta T = 6.6 msec

0 Max Acceleration = 6.6 g's @ 14.5 msec, Min Acceleration =-21.9 g's @ 9.7 msec
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Accel Z (g's) vs. Time (msec)
30 Max Velocity = 0 kph @ 0 msec, Impact Velocity = 23.9 kph
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Velocity (kph) vs. Time (msec)




Customer: FORD
Test# 15

FM4447

Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR

HIC(d) =772, HIC = 802, Delta T = 6.6 msec

3-72

Model Year: 1998
Target: RP1

Vehicle Side: Right
Horz/Vert Angle: 40/44

60

Max Displacement = 57.6 mm @ 11.7 msec
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Displacement (mm) vs. Time {msec)
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=MQd Impach Testing
8/19/04 T
1998 FORD WINDSTAR

FMVSS 201U - UPPER INTERIOR

TEST#8  LEFTRPZ
H/V IMPACT ANGLE= 345/13



3-74

=—=mga Impact Testing
8/19/04 G0417-001.1¢

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #8 LEFT RP2
H/V IMPACT ANGLE= 345/13

Ld FM4440 POST-TEST
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==mga impact Testing

8/19/04 G0417-001.10
1998 FORD WINDSTAR

FMVSS 201U - UPPER INTERIOR |

& TEST#8 LEFT RP2
HV IMPACT ANGLE= 345/ 13

FM4440 POST-TESE




MICHIGAN OPERATIONS
DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-76

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1OF 1

JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): RP2 Left

MGA Test Reference No.:FM4440

Approach Horizontal Angles:345°

Approach Vertical Angles:13°

Additional Description:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#8

Temperature:22C

Humidity:54%

Time of Test:9:15 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
727 743 4.8 245 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 1.58

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

Cracked anchor cover

~ /
Recorded By: ~2Z2~ .~/ “#Z Approved By*{_+~ ///c‘\

Date: 8/19/04

*Only necessary for NHTRA (Government) Complianc fgsting.




FMH 3-77
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 8§ Target: RP2
FM4440 Test Date: 8/19/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 345/13

HIC(d) =727, HIC = 743, Delta T = 4.8 msec

160 Max Resultant = 143.1 g's @ 20.2 mm
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Resultant (g's) vs. Displacement (mm)
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Resultant Accel (g's) vs. Time (msec)
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FMH 3-78
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 8 Target: RP2
FM4440 Test Date: 8/19/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 345/13

HIC(d) = 727, HIC = 743, Delta T = 4.8 msec

20 Max Acceleration =.5 g's @ 17.3 msec, Min Acceleration =-134.7 g's @ 3.3 msec

R 7
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Accel X (g's) vs. Time (msec)

Max Acceleration = 3.2 g's @ 2.3 msec, Min Acceleration = -6.6 g's @ 3.9 msec
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Accel Y (g's) vs. Time (msec)
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FMH 3-79
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 8 Target: RP2
FM4440 Test Date: 8/19/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 345/13

HIC(d) =727, HIC = 743, Delta T = 4.8 msec

Max Acceleration =-.1 g's @ 13.5 msec, Min Acceleration =-48.3 g's @ 3.5 msec

b, N ———

-50
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Accel Z (g's) vs. Time (msec)
30 Max Velocity = 24.6 kph @ 119.2 msec, Impact Velocity = 24.5 kph
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Velocity (kph) vs. Time (msec)
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FMH 3-80
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 8 Target: RP2
FM4440 Test Date: 8/19/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 345/13

HIC(d) =727, HIC =743, Delta T = 4.8 msec

35 Max Displacement =31 mm @ 17.4 msec
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Displacement (mm) vs. Time (msec)

Page 4 of 4



==—==mga Impact Testing

8/18/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #2 LEFT SR1
H/V IMPACT ANGLE=270/38

FM4434  PRE-TEST

3-81
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HV IMPACT ANGL
FM4434

E= 270 /38
POST-TEST
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B =——=mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #2 LEFT S
H/V IMPACT ANGLE= 270

FM4434 POST-T




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR1 Left

MGA Test Reference No.:FM4434

Approach Horizontal Angles:270°

Approach Vertical Angles:38°

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#2

Temperature:22C

Humidity:62%

Time of Test:2:15 PM

FMH Serial No:036

3-84

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
866 927 6.3 23.8 40 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
Y 6 J35916 100.2 1.54 1.55
z 7 J35918 97.9 1.58 1.58

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

No visible damage

Recorded By %"@ w Approved By*IML&L_ZEQDate: 6-1321

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 2 Target: SR1
FM4434 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/38

HIC(d) = 866, HIC =927, Delta T = 6.3 msec

Max Resultant = 151.1 g's @ 27.2 mm
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Mode! Year: 1998
Test# 2 Target: SR1
FM4434 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/38

HIC(d) = 866, HIC = 927, Delta T = 6.3 msec

20 Max Acceleration =-.1 g's @ 0 msec, Min Acceleration = -147.3 g's @ 4.8 msec

|

-100 \\
-120

-140
-160
0 2 4 6 8 10 12 14 16
Accel X (g's) vs. Time (msec)
" Max Acceleration = 12.1 g's @ 3.6 msec, Min Acceleration=-.2 g's @ .1 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test # 2 Target: SR1
FM4434 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/38

HIC(d) = 866, HIC = 927, Delta T = 6.3 msec

Max Acceleration =-.4 g's @ 12.7 msec, Min Acceleration = -44.1 g's @ 6 msec
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-15 \\
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-35 \ /
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-45
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Accel Z (g's) vs. Time (msec)
’s Max Velocity = 0 kph @ 13.1 msec, Impact Velocity = 23.8 kph
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Velocity (kph) vs. Time (msec)




Customer: FORD
Test# 2

FM4434

Additional Desc: N/A
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FMH
G0417-001.10
Vehicle Program : WINDSTAR Model Year: 1998
Target: SR1

Vehicle Side: Left
Horz/Vert Angle: 270/38
HIC(d) = 866, HIC =927, Delta T = 6.3 msec

Max Displacement = 31.4 mm @ 7.6 msec
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Displacement (mm) vs. Time (msec)




= mga

Impact Testing
8/18/04

G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST#3  LEFT SR2(A)

H/V IMPACT ANGLE= 270/ 35
FM4435 PRE - TEST

3-89




Impact Testing
G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

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

FM4435  POST-TEST
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=====mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR

B £11V/SS 201U - UPPER INTERIOR

& TEST#3  LEFT SR2(A)
H/V IMPACT ANGLE= 2701/ 35

FM4435 POST-TEST |




JOB/NHTSA NO: G0417-001.10

GENERAL TEST PARAMETERS:
Target (Vehicle Side): SR2(a) Left
MGA Test Reference No.:FM4435
Approach Horizontal Angles:270°

Approach Verticé| Angles:35°

TEST RESULTS:

3-92

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#3
Temperature:22C
Humidity:61%

Time of Test:2:30 PM
FMH Serial No:037

Impact location on FMH (mm)

HIC(d)

HIC

At (msec)

Velocity (kph)

Above Pt. O

Left/Right Pt. O

767

796

6.9

23.7

37

2L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35800 -96.6 1.67 1.67
Y 6 J35841 92.5 1.56 1.54
z 7 J35791 90 1.60 1.58

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

No visible damage

Recorded By: _&z>>— 4 #*— Approved By*:&ﬂﬂﬁg.m&bate: ®-lg-

*Only necessary for NHTSA (Government) Compliance testing.




Customer: FORD
Test# 3

FM4435

Additional Desc: N/A

FMH

G0417-001.10

Vehicle Program : WINDSTAR

HIC(d) =767, HIC =796, Delta T = 6.9 msec

3-93

Model Year: 1998
Target: SR2(a)

Vehicle Side: Left
Horz/Vert Angle: 270/35
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Max Resultant = 131.4 g's @ 28.5 mm
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FMH
(G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 3 Target: SR2(a)
FM4435 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/35

HIC(d) =767, HIC =796, Delta T = 6.9 msec

20 Max Acceleration =-.3 g's @ 0 msec, Min Acceleration =-121.2 g's @ 5.4 msec
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10 Max Acceleration =-1 g's @ 0 msec, Min Acceleration =-52.7 g's @ 5.5 msec
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Accel Y (g's) vs. Time (msec)




Customer: FORD

Test# 3
FM4435

Additional Desc: N/A
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FMH
G0417-001.10

Model Year: 1998
Target: SR2(a)

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

Vehicle Program : WINDSTAR

HIC(d) =767, HIC =796, Delta T = 6.9 msec

4.5

Max Acceleration = 3.6 g's @ 2.5 msec, Min Acceleration = .1 g's @ 0 msec
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Customer: FORD
Test# 3

FM4435

Additional Desc: N/A

3-96

FMH
G0417-001.10

Vehicle Program : WINDSTAR Model Year: 1998
Target: SR2(2)
Vehicle Side: Left
Horz/Vert Angle: 270/35
HIC(d) =767, HIC = 796, Delta T = 6.9 msec

35

Max Displacement =31.3 mm @ 8.1 msec

30

|

_\

25

T

20

15

10

6 8 10 12 14 16

Displacement (mm) vs. Time (msec)
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=mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST#7  LEFT SR3(1)
H/V IMPACT ANGLE-= 270/ 39

FM4439 PRE - TES T
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====mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #7 LEFT SR3(1)
H/V IMPACT ANGLE=270/39

FM4439  POST-TEST _
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==———mga Impact Testing
8/18104 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST#7  LEFT SR3(1) |

g HVIMPACT ANGLE= 270/ 39
& FM4439  POST-TEST




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

3-100

GENERAL TEST PARAMETERS:
Target (Vehicle Side): SR3(1) Left
MGA Test Reference No.:FM4439
Approach Horizontal Angles:270°

Approach Vertical Angles:39°

Test Number:#7
Temperature:22C
Humidity:62%

Time of Test:6:00 PM

FMH Serial No:037

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
696 702 7 235 22 14 R

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35800 -96.6 1.67 1.67
6 J35841 92,5 1.54 1.54
z 7 J35791 90 1.58 1.58

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

No visible damage

Recorded By: =7 ¥2~— Approved By*: M rWDate: 6-/8-0y

*Only necessary for NHTSA (Government) Compliance testing.




N

Customer: FORD
Test# 7

FM4439

Additional Desc: N/A
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FMH
G0417-001.10

Vehicle Program : WINDSTAR Model Year: 1998
Target: SR3(1)
Vehicle Side: Left
Horz/Vert Angle: 270/39
HIC(d) = 696, HIC = 702, Delta T = 7 msec
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Max Resultant =123.3 g's @ 31.4 mm
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 7 Target: SR3(1)
FM4439 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/39

HIC(d) = 696, HIC = 702, Delta T = 7 msec

Max Acceleration =-.5 g's @ 0 msec, Min Acceleration =-122.1 g's @ 5.4 msec
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Accel X (g's) vs. Time (msec)

b Max Acceleration = 10.5 g's @ 6.3 msec, Min Acceleration =-.3 g's @ .4 msec
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 7 Target: SR3(1)
FM4439 Vehicle Side: Left
Additional Desc: N/A ‘ Horz/Vert Angle: 270/39

HIC(d) = 696, HIC = 702, Delta T = 7 msec

Max Acceleration =1 g's @ 1.7 msec, Min Acceleration =-35 g's @ 7.4 msec
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)5 Max Velocity = 0 kph @ 17.3 msec, Impact Velocity = 23.5 kph
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 7 Target: SR3(1)
FM4439 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/39

HIC(d) = 696, HIC = 702, Delta T = 7 msec

40 Max Displacement = 38.1 mm @ 9.1 msec
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Displacement (mm) vs. Time (msec)




E————mga Impact Testing

8/19/04 GO417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #16 RIGHT SD
H/V IMPACT ANGLE=90/28
FM4448 PRE - TEST
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smem= MNQA Impact Testing
8/19/04 GOAIT-001.10

1098 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #16 RIGHT SD
H/V IMPACT ANGLE=90/28 |

FMd44s  POSTTEST
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====mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #16 RIGHT SD
HV IMPACT ANGLE= 90/ 28

FM4448 POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

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

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.10  VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

GENERAL TEST PARAMETERS: Test Number:#16
Target (Vehicle Side): SD Right Temperature:22C
MGA Test Reference No.:FM4448 Humidity:55%

Approach Horizontal Angles:90° Time of Test:6:00 PM

Approach Vertical Angles:28° FMH Serial No:035

Additional Description:

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
825 873 7.5 24.0 10 5L

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:/ﬁz/'/fd//é/lxpproved By*. i~

*Only necessary for NHT8A (Government) Compliance testing.

X
; /
/
y
/|

~ Date: 8/19/04




FMH 3-109
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 16 Target: SD
FM4448 Test Date: 8/19/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/28

HIC(d) = 825, HIC = 873, Delta T = 7.5 msec

140 Max Resultant =134 g's @ 18.3 mm
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Resultant Accel (g's) vs. Time (msec)

Page 1 of 4



FMH 3-110
G0417-001.10

Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 16 Target: SD
FM4448 Test Date: 8/19/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/28

HIC(d) = 825, HIC = 873, Delta T = 7.5 msec

20 Max Acceleration =0 g's @ 0 msec, Min Acceleration =-133.1 g's @ 2.9 msec
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6 Max Acceleration =5 g's @ 4.6 msec, Min Acceleration =-.4 g's @ 6.1 msec
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Accel Y (g's) vs. Time (msec)

Page 2 of 4



Customer: FORD
Test# 16

FM4448

Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR

Test Date: 8/19/04

HIC(d) = 825, HIC = 873, Delta T = 7.5 msec

3-111

Model Year: 1998
Target: SD

Vehicle Side: Right
Horz/Vert Angle: 90/28

Max Acceleration = 15.7 g's @ 2.7 msec, Min Acceleration = -32.1 g's @ 6.3 msec
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Customer: FORD
Test# 16

FM4448

Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR
Test Date: 8/19/04

HIC(d) = 825, HIC = 873, Delta T = 7.5 msec

3-112

Model Year: 1998

Target: SD

Vehicle Side: Right
Horz/Vert Angle: 90/28

35

Max Displacement =29.9 mm @ 7.7 msec
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Displacement (mm) vs. Time (msec)
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===n"ga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR

FMVSS 201U - UPPER INTERIOR |

TEST #13 RIGHT FH1
H/V IMPACT ANGLE=180/50

FM4445 PRE-TEST
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mga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #13 RIGHT FH1

H/V IMPACT ANGI E= 180 / 50
FM4a45  POST-TEST
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====Mmga Impact Testing
8/19/04 G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #13 RIGHT FH1
HV IMPACT ANGI F= 180 / 50

B FMmaq45  POST-TEST
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JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): FH1 Right

MGA Test Reference No.:FM4445

Approach Horizontal Angles:180°

Approach Vertical Angles:50°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#13

Temperature:22C

Humidity:51%

Time of Test:3:05 PM

FMH Serial No:036

3-116

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

655

648

3.6

24.0

22

5R

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 1.55 1.55
4 7 J35918 97.9 1.58 1.58

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

Cracked windshield

Recorded By: _#¥- g2 Approved By*:&mmmaez B -1

*Only necessary for NHTSA (Government) Compliance testing.



Customer: FORD
Test# 13

FM4445

Additional Desc: N/A

FMH
G0417-001.10

Vehicle Program : WINDSTAR

HIC(d) = 655, HIC = 648, Delta T = 3.6 msec

3-117

Model Year: 1998
Target: FH1

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

180

Max Resultant = 165.4 g's @ 18 mm
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Customer: FORD
Test# 13

FM4445

Additional Desc: N/A

FMH
(G0417-001.10

Vehicle Program : WINDSTAR

3-118

Model Year: 1998
Target: FH1
Vehicle Side: Right

Horz/Vert Angle: 180/50

HIC(d) = 655, HIC = 648, Delta T = 3.6 msec

Max Acceleration =-.5 g's @ 0 msec, Min Acceleration =-159.8 g's @ 2.9 msec
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FMH
(G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 13 Target: FH1
FM4445 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 180/50

HIC(d) = 655, HIC = 648, Delta T = 3.6 msec

20 Max Acceleration = 14.8 g's @ 19.7 msec, Min Acceleration =-41.5 g's @ 3 msec
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Customer: FORD
Test# 13

FM4445

Additional Desc: N/A

3-120

FMH
G0417-001.10
Vehicle Program : WINDSTAR Model Year: 1998
Target: FH1

Vehicle Side: Right
Horz/Vert Angle: 180/50
HIC(d) = 655, HIC = 648, Delta T = 3.6 msec

40

Max Displacement = 34.6 mm @ 15.4 msec
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Displacement (mm) vs. Time (msec)
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8/18/04

1998 FORD WIN
FMVSS 201U - UPPER INTERIOR

TEST #4 LEFT UR2
H/V IMPACT ANGLE= 270/ 41

G

FM436  PRE-JESE
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—— Impact Testing

8/18/ G0417-001.10

1998 FORD WINDSTAR
FMVSS 201U - UPPER INTERIOR

TEST #4 LEFT UR2

HV IMPACT ANGLE= 270 / 41
FM4436 POST-TEST
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====mga Impact Testing
8/18/04 G0417-001.10

1998 FORD WINDSTAR

B FMVSS 201U - UPPER INTERIOR
E TEST #4 LEFT UR2
8 H/V IMPACT ANGLE= 27041 |

B rm4436  POST-TEST




JOB/NHTSA NO: G0417-001.10

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR2 Left

MGA Test Reference No.:FM4436

Approach Horizontal Angles:270°

Approach Vertical Angles:41°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:WINDSTAR 1998

Test Number:#4

Temperature:22C

Humidity:61%

Time of Test:3:10 PM

FMH Serial No:038

3-124

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

978

1076

5

23.8

43

9R

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J36197 -108 1.68 1.68
Y 6 J36193 101.4 1.54 1.54
Y4 7 J36353 96.8 1.58 1.58

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

No visible damage

Recorded By: =2e= 2 sz==—7Approved By*:d:Lz,QQ»Q -(dQ_L"{’wate: B1B-H

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 4 Target: UR2
FM4436 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/41

HIC(d) =978, HIC = 1076, Delta T = 5 msec

180 Max Resultant =173.9 g's @ 40.5 mm
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Resultant (g's) vs. Displacement (mm)

Max Resultant = 173.9 g @ 7.8 msec
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 4 Target: UR2
FM4436 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/41

HIC(d) =978, HIC = 1076, Delta T = 5 msec

Max Acceleration =-.3 g's @ 0 msec, Min Acceleration =-172.5 g's @ 7.8 msec

-100 \ /
-120 \ /

-140 \ /
-160 \ /
-180 \/T/

0 2 4 6 8 10 12 14 16 18 20

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

Max Acceleration = 13.2 g's @ 5.6 msec, Min Acceleration =-.6 g's @ 17.2 msec
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12 /\\«
10 / r
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. — NN A
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0 2 4 6 8 10 12 14 16 18 20
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 4 Target: UR2
FM4436 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/41

HIC(d) =978, HIC = 1076, Delta T = 5 msec

30 Max Acceleration =24.4 g's @ 7.1 msec, Min Acceleration =-11.8 g's @ 12.6 msec

25

20 //\/\/\\,
15 /\ﬁ \
. J 1

-5 " N\ akd
\’\\\/\ 7
-10 A
-15
0 2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)
’5 Max Velocity =0 kph @ 17.1 msec, Impact Velocity = 23.8 kph

. /)
15 /
10

0 LJ
0

50 100 150 200 250
Velocity (kph) vs. Time (msec)
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FMH
G0417-001.10
Customer: FORD Vehicle Program : WINDSTAR Model Year: 1998
Test# 4 Target: UR2
FM4436 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/41

HIC(d) = 978, HIC = 1076, Delta T = 5 msec

Max Displacement =40.9 mm @ 8.5 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. ltems 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

I

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 UTAMA 035 Test Device N/A Pre and Post-Test

Headforms UTAMA 036 Series

UTAMA 037
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 Dickson TR-320 Record +1°C Annual

Recorder Temperature +1% RH

and Humidity
- ]|




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) (G's)
Pre #35 10.02 22.0 60.0 235.3 3.6 Yes
Post #35 10.02 22.0 52.0 226.1 20 Yes
Pre #36 10.03 22.0 48.0 241.2 13.2 Yes
Post #36 10.03 22.0 52.0 243.4 14.9 Yes
Pre #37 9.96 22.0 48.0 2521 6.6 Yes
Post #37 9.96 22.0 52.0 249.7 14.3 Yes
Pre #38 9.99 22.0 48.0 237.1 14.3 Yes
Post #38 9.99 22.0 52.0 246.0 3.7 Yes

RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: August 26, 2004




Pre GouT7- 1140

MICHIGAN OPERATIONS DOC. NO.: MGATP201UH
DATE: 3/20/03 REVISION NO.: 6
SUPERCEDES: MGATPHDT.S PAGE 6 OF 7
HEAD DROP TEST SUMMARY
PART 572L

HEADFORM SERIAL NUMBER:  3S  CALIBRATION DATE:  ©-/8-%

TEST PARAMETER SPECIFICATION TEST RESULTS

Weight 9.90 to 10.10 Ibs. io.02

Temperature 19°Ct0 26°C Fa%¢,

Relative Humidity 10% to 70% 0% |

Peak Resultant Acceleration 225G'sto 275 G's 235.3

Peak Lateral Acceleration 15 G's Maximum 3.0

Unimodal Acceleration Curve YES YesS

FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
| ENDEVCO 7264-2000 335493¢ g-ro-of 1-20:0Y
3 ENDEVCO 7264-2000 355914 5-00-6f 120 ¢y
4 ENDEVCO 7264-2000 521469 5-19-0 nggc
REMARKS:
RECORDED BY: __ 2~ 2 %22 DATE: __%[%-0
APPROVED BY: (/7 :
=T

=X



Head Drop 4-4
(Preliminary Test Report)

Test Number: H35249 MGA Job Number: GO0417-001 Test Date: 8/18/04
Test Description: Pre - Test Calibration Head #: 35

- Max Resultant = 2353¢ @ 4.5 ms

200 /\

150

100

50

\

0 2 4 6 8 10 12 14 16 18

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




Head Drop 4-5
(Preliminary Test Report)

Test Number: H35249 MGA Job Number: G0417-001 Test Date: 8/18/04
Test Description: Pre - Test Calibration Head # : 35

Max Acceleration = 3.6g's @ 4.7 ms, Min Acceleration=-.6 g's, @ 7.4 ms

3 /\

; / Vv\m N
VAV

0 2 4 6 8 10 12 14 16 18

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

Max Acceleration = 3.5g's @ 7.2 ms, Min Acceleration =-221.1 g's, @ 4.5 ms

50

DN/
RN

-150 /
-200

-250
0

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




Head Drop 4-6
(Preliminary Test Report)

Test Number: H35249 MGA Job Number: G0417-001 Test Date: 8/18/04
Test Description: Pre - Test Calibration Head #: 35

10 Max Acceleration = 1.7g's @ 16.3 ms, Min Acceleration =-80.6 g's, @ 4.5 ms

]

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




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

bl Godry-oollp
DOC. NO.: MGATP201UHD T
REVISION NO.: 6

PAGE 60OF 7

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 35 CALIBRATION DATE: _ 930 -&
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 0. 07>
Temperature 19°Cto 26° C r L
Relative Humidity 10% to 70% 63
Peak Resultant Acceleration 225 G's t0o 275 G's 22601
Peak Lateral Acceleration 15 G's Maximum 2.0
Unimodal Acceleration Curve YES Yes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
) ENDEVCO | 7264-2000 33,59 5-g0-> h- 3o -
2 ENDEVCO | 72642000 | 353509 S.p0-2y | 11-20
Y ENDEVCO | 7264-2000 | 321969 S 1N | gg.ey
REMARKS:
RECORDED BY: _zae /) s2o— DATE: _@-2°>->

o
APPROVED BY: C/////

—




Head Drop 4-8
(Preliminary Test Report)

Test Number: H35250 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 035

Max Resultant = 226.1 4.2 ms
250 e@

200 /—\

150

100

50

0 2 4 6 8 10 12 14 16

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




Head Drop 4-9
(Preliminary Test Report)

Test Number: H35250 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 035

Max Acceleration =2g's @ 4.7 ms, Min Acceleration=-1.3 g's, @ 5.5 ms

WY -+

0 2 4 6 8 10 12 14 16

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

Max Acceleration = 4.1g's @ 6.7 ms, Min Acceleration =-212.2 g's, @ 4.2 ms

50

o\
o\
\J

-250
0

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




Test Number: H35250

Head Drop
(Preliminary Test Report)

MGA Job Number: G0417-001.10

Test Description: Post - Test Calibration

4-10

Test Date: 8/20/04

Head #: 035

10

Max Acceleration = .5g's @ 15.8 ms, Min Acceleration =-78.2 g's, @ 4.2 ms

P

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

12

14

16




4-11

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

DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE 6 OF 7

%M/ (A D ST

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _ 3£ CALIBRATION DATE: _ X//7/DY
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. (0. O3
Temperature 19°Cto 26°C 20
Relative Humidity 10% to 70% g
Peak Resultant Acceleration 225 G's to 275 G's 2 L[' l. 2
Peak Lateral Acceleration 15 G’s Maximum 1 3 Q
Unimodal Acceleration Curve YES yes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
[ ENDEVCO | 72642000 | [ 35923 | S/2RJoy | (/230
3 ENDEVCO | 72642000 | J359,4, | /2304 | 11/93/0y4
Y ENDEVCO | 72642000 PV 359/& | /93/04 | /2304
REMARKS:

RECORDED BY: W DATE: J?/ L. ol’4
APPROVED BY: %//)4\




Head Drop 4-12
(Preliminary Test Report)

Test Number: H36248 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head #: 36

250 Max Resultant=241.2g @ 5.5 ms

200

150

100

50

0 / \k\// S~

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




Head Drop 4-13
(Preliminary Test Report)

Test Number: H36248 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head #: 36

16 Max Acceleration = 13.2g's @ 11.5 ms, Min Acceleration =-4.7 g's, @ 5.6 ms

14
12 N\

o [

(= )
[

2 ANEAY /
4 N\ M

~—~
-6
0 2 4 6 8 10 12 14 16 18
Accel Y(g's) vs. Time (msec)

50 Max Acceleration = 6g's @ 8.1 ms, Min Acceleration =-228.5g's, @ 5.5 ms
0
-50
-100

\
\

-250

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




Head Drop 4-14
(Preliminary Test Report)

Test Number: H36248 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head #: 36

10 Max Acceleration = .3g's @ 14 ms, Min Acceleration =-77.1 g's, @ 5.5 ms

-10 // f
\ |

0 2 4 6 8 10 12 14 16 18
Accel Z(g's) vs. Time (msec)
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MICHIGAN OPERATIONS
DATE: 3/20/03
SUPERCEDES: MGATPHDT.S

DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE6OF 7

/0

&7 -l Ao ST

HEAD DROP TEST SUMMARY
PART 572L

APPROVED BY: // w

HEADFORM SERIAL NUMBER: 3¢ CALIBRATION DATE: ¢&-39-«
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 lbs. /003
Temperature 19°Ct026°C 22
| Relative Humidity 10% to 70% Sa
Peak Resultant Acceleration 225 G'sto 275 G’s 243, 4
Peak Lateral Acceleration 15 G's Maximum 4,9
Unimodal Acceleration Curve YES ey
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number { Serial Number Date of Last Date of Next
Number Calibration Calibration
] ENDEVCO 7264-2000 J55933 5 33y 11-23-ony
3 ENDEVCO | 7264-2000 I35 9ie 5795y 11-03 a4
“ ENDEVCO | 7264-2000 | <3S4/g D33 o 123 oy
REMARKS:
RECORDED BY: __#*2z~ DATE: % -20-<i




416

Head Drop
(Preliminary Test Report)
Test Number: H36249 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 36

550 Max Resultant = 243.4g @ 7.1 ms

200

150

100

50

0 "

0 5 10 15 20 25

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36249 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 36

Max Acceleration = 14.9¢'s @ 12.8 ms, Min Acceleration =-2.9 g's, @ 10.3 ms

16
14 A
» [

10 /\

: 1
[

; / L

, N

: I // A

2 l/\\/\ —
N/ L
-4
0 5 10 15 20 25
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 4.7g's @ 9.9 ms, Min Acceleration =-227.5g's, @ 7.1 ms
0

\,\/\_\/

| |
|

-200

-250 L

0 5 10 15 20 25
Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36249 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 36

10 Max Acceleration = .1g's @ 16.4 ms, Min Acceleration =-86.5 g's, @ 7.1 ms

0 5 10 15 20 25
Accel Z(g's) vs. Time (msec)




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

Pre. EoTE -00fhd9

DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE6OF7

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 37 CALIBRATION DATE: _&-t3-24
TEST PARAMETER SPECIFICATION _{ TEST RESULTS
Weight 9.90 to 10.10 1bs. 990
Temperature 19°Ct026°C ARG
Relative Humidity 10% to 70% 4%
Peak Resultant Acceleration 225G'st0275G's 2521
Peak Lateral Acceleration 15 G's Maximum 610
Unimodal Acceleration Curve YES fes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
\ | ENDEVCO | 7264-2000 | 7TsSteo $-3-0M - 3- o
3 ENDEVCO 7264-2000 S35 EUN S-3o \ h.3°09
| ENDEVCO | 7264-2000 | 5 35 5304 | 309
REMARKS:
RECORDEDBY: 2227 ) s2ze DATE: ___ 8-17- %Y

7
APPROVED BY: ﬁ%f /A




4-20

Head Drop
(Preliminary Test Report)

Test Number: H37130 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head # : 37
Max Resultant =252.1g @ 3.2 ms

300 -
250 —_—
200 \
150} —— | -___[
100
50 &k’\ |
0 / R e S —
0 2 4 6 8 10 12 14 16

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




4-21

Head Drop
{Preliminary Test Report)
Test Number: H37130 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head # : 37

Max Acceleration = 6.1g's @ 9.3 ms, Min Acceleration =-6.6 g's, @ 3.3 ms

4 /

2 B Y/\/\Vl\/\/ T ' .

\/
-8
0 2 4 6 8 10 12 14 16
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 5.1g's @ 5.7 ms, Min Acceleration =-232.6 g's, @ 3.2 ms

Jd
o] |
w1 ]
L]

-250
0

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




Test Number: H37130

Head Drop
(Preliminary Test Report)

MGA Job Number:

Test Description: Pre - Test Calibration

G0417-001.10

4-22

Test Date: 8/17/04

Head #: 37

Max Acceleration = 2g's @ 7.6 ms, Min Acceleration =-96.9 g's, @ 3.2 ms
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Accel Z(g's) vs. Time (msec)
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14
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MICHIGAN OPERATIONS

DATE: 3/20/03

SUPERCEDES: MGATPHDT.S

4-23

Pt - Tyt 637 o0l 10

DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE6OF 7

ﬁo ST U D ST

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: __ 03t  CALIBRATION DATE: % -4
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 49
Temperature 19° Cto 26°C 23
Relative Humidity 10% to 70% Sa
Peak Resultant Acceleration 225 G'sto 275 G’s 2449. %
Peak Lateral Acceleration 15 G's Maximum 142
Unimodal Acceleration Curve YES Yes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
t ENDEVCO | 7264-2000 535 9o 5->-vy -2 =
> ENDEVCO | 7264-2000 THSed) 5306 "-3 &
4 ENDEVCO | 7264-2000 | 33534 5-3 -4 n-3-9Y
REMARKS:
RECORDED BY: __ <7224 [ &< DATE: __ % -20-H

APPROVED BY: Q,/// %X
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Head Drop
(Preliminary Test Report)

Test Number: H37131 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head # : 037
Max Resultant = 249.7 4.8 ms

300 £@
250 -
200 ]
150 / \ (
100 /
50 \
0 \/\‘V ]
0 2 4 6 8 10 12 14 16 18

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




4-25

Head Drop
(Preliminary Test Report)
Test Number: H37131 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 037
10 Max Acceleration = 8g's @ 10.9 ms, Min Acceleration =-14.3 g's, @ 4.8 ms
. /\ B
0 J
-5 [
-10
-15
0 2 4 6 8 10 12 14 16 18
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 3.8g's @ 7 ms, Min Acceleration =-230.5 g's, @ 4.9 ms
0 /
-50
-100
-150
=200 b \/
-250

0 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: H37131 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head # : 037

Max Acceleration = 0g's @ .4 ms, Min Acceleration=-95.1g's, @ 4.8 ms

1ol N\ -
220 \

-100

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




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

73
R 2
Pre. — 604TF-221.10
DOC. NO.: MGATP201 UHD

REVISION NO.: 6
PAGE 6 OF 7

e e

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _ 26 CALIBRATION DATE: _© 1322y
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 999
Temperature 19°Cto26°C 29
Relative Humidity 10% to 70% yQ
Peak Resultant Acceleration 225 G'st0 275 G's 25+
Peak Lateral Acceleration 15 G’s Maximum 1.5
Unimodal Acceleration Curve YES e
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | DateofLast | Date of Next
Number Calibration Calibration
i ENDEVCO | 7264-2000 | Jsgx# 5-2>% h-23¢
3 ENDEVCO | 7264-2000 | %M 594 D
Y ENDEVCO | 7264-2000 | >36%53 SN e
REMARKS:
RECORDED BY: patp: 67

APPROVED BY: /[,// M




: Head Drop 4-28
(Preliminary Test Report)

Test Number: H38236 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head #: 38

Max Resultant = 237.1 3.4 ms
250 £@

200 /\ |

150

100

50

0 2 4 6 8 10 12 14 16

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




Test Number: H38236
Test Description: Pre - Test Calibration

Head Drop
(Preliminary Test Report)

MGA Job Number:

G0417-001.10

4-29

Test Date: 8/17/04

Head #: 38

Max Acceleration = .9g's @ 7 ms, Min Acceleration =-14.3'g's, @ 3.6 ms
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Accel Y(g's) vs. Time (msec)

12

14

16
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Head Drop
(Preliminary Test Report)
Test Number: H38236 MGA Job Number: G0417-001.10 Test Date: 8/17/04
Test Description: Pre - Test Calibration Head # : 38
20 Max Acceleration = .4g's @ 7.4 ms, Min Acceleration =-104.6 g's, @ 3.4 ms
}
|
0 \
20 o
-40
-60 \ /
| \\ /
-100 | \V
-120
0 2 4 6 8 10 12 14 16

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




4-31
st Let1t-00i0D
DOC. NO.: MGATP201UHD

REVISION NO.: 6
PAGE6OF 7

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

IA
STosT Ve no

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _23¢%  CALIBRATION DATE: €-2ewf
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 t0 10.10 Ibs. 4,99
Temperature 19° Cto 26°C 73
Relative Humidity 10% to 70% 53
Peak Resultant Acceleration 225G'st0 275 G's Q4.0
Peak Lateral Acceleration 15 G’s Maximum >F
Unimodal Acceleration Curve YES Mes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | Date of Last Date of Next
Number Calibration Calibration
1 ENDEVCO 7264-2000 536147 570y N-33 oy
3 ENDEVCO | 7264-2000 | 763 5782 ent 135 f
1 ENDEVCO | 72642000 | T3¢3s53 | Sos3ey | w93y
REMARKS:
RECORDED BY: @ y i el DATE; __ $-2o-0y

A 7
APPROVED BY: M




4-32

Head Drop
(Preliminary Test Report)
Test Number: H38237 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 038

Max Resultant = 246g @ 4.7 ms

250
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50
0 T
0 2 4 6 8 10 12 14 16

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




Test Number: H38237
Test Description: Post - Test Calibration

Head Drop
(Preliminary Test Report)

MGA Job Number:

G0417-001.10

4-33

Test Date: 8/20/04

Head # : 038

Max Acceleration = 3.7g's @ 4.6 ms, Min Acceleration =-3.4 g's, @ 5.5 ms
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Accel Y(g's) vs. Time (msec)
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Max Acceleration = 4.4g's @ 6.8 ms, Min Acceleration =-219.7 g's, @ 4.7 ms
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Head Drop
(Preliminary Test Report)
Test Number: H38237 MGA Job Number: G0417-001.10 Test Date: 8/20/04
Test Description: Post - Test Calibration Head #: 038

Max Acceleration = .9g's @ 9.2 ms, Min Acceleration =-110.6 g's, @ 4.7 ms
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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: J35800 . S/N: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 5/3/04 Calibration Date: 4/8/03
Calibrated By: Kevin J. Rust/MTS

Test Reference Number: A0408
New DLR (100k , Units: G): 96.6
StdDeviation (%) 0.109

% Difference in DLR (New vs. Old): 0.741
Temperature (°F): 68

Humidity (%): 31

Performed By: W
Approved By: M \Z&ﬂ.&o

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 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: J35841 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/3/04

Calibration Date: 4/8/03

Calibrated By: Kevin J. Rust/MTS

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

StdDeviation (%)

A0408

92.5

0.578

% Difference in DLR (New vs. Old): 0.496

Temperature (°F):

Humidity (%):

68

31

Performed By: W
Approved By: M EE Q ! 0

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
cxpressed 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: 135791 SIN: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 5/3/04 Calibration Date: 4/8/03
Calibrated By: Kevin J. Rust/MTS

- Test Reference Number: A0408
' New DLR (100k , Units: G): 90.0
StdDeviation (%) 0.402

% Difference in DLR (New vs. Old): 0.702
Temperature (’F): 68

Humidity (%): 31

Performed By: 7@% W

Approved By: M ME Q |

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 o 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:J36197 SIN: 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: W W

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 33.8%.
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 e troy, mi 48083
248 / 577-5001 o fax 248 / 577-5025
www.mgaresearch.com



http://www.mgaresearch.com

B-5

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: 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): 74

Humidity (%): 50

Performed By: m W
Approved By: M l: 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
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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: 30IM09/484B

S/N: J36353 S/N: 8627247

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 liE 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
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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 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: ﬂ% M
Approved By: M 'fl’. Q 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 o 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: A0412

New DLR (100k , Units: G): 100.2

StdDeviation (%) 0.215

% Difference in DLR (New vs. Old): 0.872
Temperature (°F): 74

Humidity (%): 50

Performed By: m M{
Approved By: M k 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 o fax 248 / 577-5025

www.megaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information Reference Sensor Infdrmation

Name: 2000 G Accelerometer Name: Reference Accelerometer

Model: 7624-2000 Model: 30/M09/484B

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: 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: W W
Approved By: M k 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 o troy, mi 48083
248 / 577-5001 e fax 248 /577-5025
www.mgaresearch.com
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mea research corporation

CALIBRATION CERTIFICATE
Sensor Information Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: 7624-2000 Model: 30IM09/484B
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: ﬂ&azg M
Approved By: M li n 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: 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: m ’%%M
Approved By: M L{i Q I

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 33.8%.
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: J21969 S/N: 862/247

Capacity: 2000 G Capacity: /70 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: 7&({% /??JM
Approved By: M m&o

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 o troy, mi 48083
248 / 577-5001 e fax 248 /577-5025
www.mgaresearch.com
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m MTS Systems Corporation %
I— : Metrology Laboratory

14000 Technology Drive
Eden Prairie, MN 55344

Cervificole € 184481

Web Site: www.mts.com/services'metrology

Certificate of Calibration

For MUTS Asset Number: SNB862
Description:  STANDARD ACCELEROMETER Serial Number: 862 / 2470
Mfr / Maodel: PCB/301M09 / 484R

Customier: MGA RESEARCH Certificate #;: SNB862:1049812898

This document applics only to the calibration of the item described above and the specific calibration performed by the MTS
Metrology Laboratory. Hf shown below, the calibration interval has been requested by the customer or is & recommended interval
established by the MTS Metrology Laboratory. The stability of the UUT over time depends on many factors outside our control. Itis
the responsibility of those using the item described above to quantify their measurement tincertainty and evaluste the adequacy of their
measurement process to demonstrate that measurement traceability is credibly maintained.

The MTS Metrology Laboratory has been accredited by the American Association for Laboratory Accreditation (A2LA) to perform
calibaation in efectrical, mechanical, dimensional, time/frequency, temperaturshumidity, vibration, and acoustics. A2LA Certificate
Number 1044.01 is valid to May 31, 2004. The basis for this accreditation is the irtcmational standard for calibration faboratories,
ISOAEC 17025 "General Requirements for the Competence of Calibration and Testing Laboratories™.

Calibeations are performed with standards whose valies or measurement results are traceable 10 one or more of the fotlowing:
National Institutc of Standards and Technology, natural physical constants, consensus standards, or by a ratio technique.

[CALIBRATION INFORMATION X
Recedved SEE REPORT Calibeation Dute: (mmddyyyy 04082003 Tempersture: 72°F
Returmed: SEE REPORT Calibeution De: (mmddvyyy) 04/082004 Humidity: 2%
Culibrution Procedure: 1365 Procedure Revision: B
Note: NONE

[STANDARDS USED FOR CALIBRATION l
MTS Anvet ¥ Manafacturer Model Number Description Cal Date Cal. Due
16780 KISTLER 3802 SYSTEM REFERENCE ACCELEROMETER 10/16/2002 107162003
11774 HEWLETT PACKARD 35660A SIGNAL ANALYZER 01/102003 04/29/2003
16700 MB DYNAMICS CALSO CALIBRATION SHAKER NA NA
11882 BRUEL+KJAER 2706 POWER AMPLIFIER NA NA
[CAI.IBK\TION UNCFRTAINTY STATEMENT 4

A —
Certificd by: Kevin J. Rust, Mctrology Technician Printed on: 0408/2003 Page | of 2

I vou have questions regarding this Centificate of Cakibration please call 952-937-4208. This cextificate may nat be reproduced, exocpt in full, without wriken approval from
the MTS Metology Laboratory.  The Calibraion Uncertainty Stakmuant & vakid for the print date of the Certificate of Calibration.
QMS 10407, Rev. 10, Rev:, Dae 17-Dec-0l.
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I
MIS  MTSMETROLOGY LABORATORY %R
CALIBRATION REPORT OF TEST =
MANUFACTURER: PCB CUSTOMER NAME: MGA Rescarch
MODEL NUMBER: 301M09 / 484B CALIBRATION DATE: 08-Apr-03
SERIAL NUMBER: 86212470 TEMP. / HUMIDITY: T2°F 1 18%
MTS ASSET NUMBER: SN862 CERTIFIED BY: Kevin J. Rust

SENSITIVITY / FREQUENCY RESPONSE

x I4 = F

150 . —

.10
£ so

g

g;‘ol g
Eso

" ~10.0

r

-15.0 p R NE - g R N .
. » o 100 - Co1000 L HF T 710000
~ S - Frequency (82) _ - ‘
Test Frequency (Hz):

20 | 30 | 50 | 100 [ s00 | 1000 | 2000 | 3000 | 4000 | 5000
Acceleration (g's pk):

2 1 s T 7w U w T 1w §j w [ 1w | 1w | 10 | 10
Output Sensitivity (mV/g):

315 | 3106 1 3112 | 317 | 3e34 | 3137 | 3143 | 148 | 3149 | 3156
Frequency Response (%):

o [ 03s T ate | Rt | o058 T oad | oss | o ] e ] oo
NOTES:

1) Serwitivity derived from the output of matching 484B power unit (SN 2470) act to the AC coupling and 11V bias modes.
2) Acoclerometer Bias Voltage: 8.7 VDC, Excitstion Curment: 4 mA noménal.

REMARKS: :

1) The acaclerometer listed above was calibrated using & compatison sechnique against 8 MTS Working Standard Acoelerometer per MTS Mectrology
Calibration Procedure 1366 (RevB)

2) The uncectaintics of the calibration process 4o not exoeod: 1.5% Grom 101z 0 <10011z, 1.2% from 100Hz to 2.5kHz. 2.5% from >2.5kHz to 10kHZ
These calibeation process inties are exp d at approximately the 95% confidence fevel (k=2).

3) This report shall not be reproduced, exocpt in full, without written permission from the MTS Metrology Laboratocy.

CALIBRATION STANDARDS USED: MTS Assct #16780, #11774, #16700, #11882
¥

Page20l2
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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: ”
Test Procedure: AT-106-1 Calibration Techniclan: Chris Vega QV- 3b
Temporature: 74°F Relative Humidity: 42%

TESTS BEFORE

INPUT VOLTAGE (24 £0.1V) 24.02

ICP CURRENT (4 + 0.6mA) - 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: In tolerance

Special Notes: MGA Research

the equipment above
In compliance with tSO 10012-1, and fonver MIL-STD-45662A and
confidence level wicoverage factor of 2) for ecale fackors is +/-0.2%.

This certificate may not be reproduced, except in full, without written approval of
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~Calibration Ceriificq«tg,;m,

Model Number: _301M09/484B (394M17 SYSTEM)

Serial Number: - 86212470

Description: ICP® Accelerometer ' Method: Back-to-Back Comparison Calibration
Manufacturer: PCB

Calibration Data
Sensitivity @ 100.0 Hz 3117 mVig Output Bias : 86 VDC

(3-179 mVim/s®) Transverse Seasitivity 30 %

Ha so 100 T T W T T T T T T THooon T s
Data Points
Frequency (iz) Dev. (%) Frequency () 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

3000.0 LT

vofog  Poskancc: Sl Mot Vorbed

e - e u-n, : borpsiortersirt-s et ,-Mq;;:'x-mﬁ.
Condition of Unit
As Found: In Tolerance, No Adjustment Necessary

As Left:

In Tolerance

Notes
Calibration is NIST Traceable thru Projoct $22/267400 and PTB Tracesblo thru Project 105S.
nnxcuﬁﬁummmbempmduced,ueeptnfuu,m&outwnm:ppmvd from PCB Piczotronics, Inc.

Calibration is performed in compliance with [SO 9001, ISO 10012-1, ANSI/NCSL Z540-1-1994 and ISO 17025.

Sce Manafacturer’s Specification Sheet for a detiiled listing of performance specifications.

Measurement uncertainty (95% confidence level with coverage factor of 2) for frequency ranges tested during calibration are
as folIow:: 59 Hz, - 2.0%, 10-99 Hz, +- 1.5%, 100-1999 Hz; +- 1.0%, 2-10 kHz; +H-25%.

Technician: Chucek DiMaggio D 05/13/04

epcB PIEZOIPOM(S i

3425 Waldon Aveatis  * quv.NYl(NS
TEL: $38-684-0013 - FAX:-716-6853186 - www.pch.com

bl alad adi el
mee
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PASSED

125 Technology Park
18007 71

02/03/04

Lake Mavy, FL. 32746
(407) 333-8056 fax

Li-d
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Certificate Number: 20040729Cal

*

o @;’.fro{f Zesﬁrzg .E;zéom{orq, dlzc. [ecast

Certificste Neo. 38.65

T111 £ 11 K§3 Roed, Warren, K 48032-2709 » (586) 764-9000 » FAX, (586} 7540045 » www.dtInc com

Certificate of Calibration

Equiprent Information
Customer: MGA Research Corparation Model: AP 20
446 Executive Drive Serial Number;  E33603-0213
Troy, MT 48083 Manufactatrers  Detocto
Description: Scal
System ID: MGA0D08T cription e
Customer Asset No.:
Calibration Infermation
Calthration Date: 324004 Procedure Used: 33K6-4-72-1/98
Catihration Due: 314105 Calibrated ta:  MFR SPEC
CalibrationIntervul: 12 Month
Revd In Tok:! YesPass Temperature: 24 °C
Returaed Tn Tok! YesPass Humidity: 37 %RH
Perfarmed On Site: No
Calibration Limitation:

The Uncertainty of the Measurements Pertaining to This Calibration are Estimated to be: (0006 + 0.01% Ind) Ib

1 Pase/Fad or [o/Qur of Tokarance statements st qnmansodrof the pecson perforaeng, the aalibeation based on dala from measurements
at the timc they were rade, procedie utilized, professional experience, sad the encccaioty associared wids chis calibrarion. Ik & ubhinately
up o thcmuoithscmmmmdmfmsmmmtkzspm&mmu for socueacy for i inended application.

Calibration Standards Used
Syvitsm ID: Model: Sertal: Manufscluree Description: Date Due:
09126 CT485B 61201050 OMEGA Theanohumidigraph $/12:04
07580 CLASSC 07580 TROEMNER WEIGHT SET 9/11/04

Aoy catbaton iatecval and dise date of taix doviar, of staesd, ix ot the roques: of the aistamer. Due o the ot that oany vadables sy effoct
eift of repurmd valsce over time there is mo secance ioplad chat fhis kan will mainain s gatal sactrscy thaagh e wd of chis inxxval.

“This Calibeation b been performed per reguirameare of IS0 1725-1999. Repacted sesuks aee from standands with accusacies that ane traceable
to the Tnrerrationa] Sesteaws of Uitk (SD), dedved from. pbm':al conteadits, katio messuccments, aatioaal measuscaent standards, of compared to
coasenass eondinds, Meagirement uacertany is exproreed ar 8 aoafidence bvel of sproximateds 95% foovemee Btor k=2

szml!m?m' ‘ Date: 3-2¥-2¥ Apprwed:MZ& Date 2~ 240
ey Wells Tochnician
Date Prioeed: 032404 Prioced By: Jenry Wells Page:10of 2 DFC 10481 Rev 4117803

Duarit Tosting Talsewkry, Ene. kg apas, coreBores, and des ace b die enchesive 61 of oo cowomens fo whom tacy won sbd raoud xxd slall mt e mprodad, eaegx s
£41, axboar the grwen appore: of the Labasiocy. Une tiers, poprte, & eotilacs qqln-km&;mmd."hcuc e 2tyre Dotant Tosag Labuasary. Tne o
o524 o lasgnie, axc aok peeiond 0o unc L the cuicati s on theer  atice, Beschuras, adearning. eepacn o siher e of wodia, withrst prvor wrison appeaval.
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Detroit Testing Laboratory, Inc.

oy

Cal Point
b
std

$.00
10.00
15.00
20.00

CALIBRATION DATA SHEET

Date: 3124/04
DTL L.D: MGAQ0081
Cart. Number: 20040729Cal

Reading Reading Devilation Deviation % ofAllowed % of Allowed
AsFound Asleft AsFound Asleft DevasFound Uevas Left
b Ib b b

uut uut

5.00 5.00 0.00 0.00 0.0 0.0
10.0m 10.00 0.01 0.00 100.0 0.0
15.01 15.00 Q.01 0.00 100.0 0.0
20.01 20.00 Q.01 0.00 100.0 0.0

Page 2 of 2
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MICHIGAN OPERATIONS DOC. NO: MGATPFTMC
SUPEROEDES: MAATFTC PATRIOFD
. Tape Measure Calibration Certificate
cfe e¢] Rule Subject Tape Measuce
Brand: __(54E Brand: ___ Spmee<s
SN: LfBa33 S/N: 2.5¢
Calibration Date: /24 3 Calibration Date: ___ /- 7~ %
Rcf!';r;ncc Su:i:;'zl;:pc Differcace Rc;cr:‘nce Suﬁ:tﬁ'ﬁ:pc Difference
0 - o 450 ¢s e
25 zs5 o 475 415 >
S0 s o S00 $vo <2
75 25 o 525 133 <>
100 100 Iy 550 G50 <2
125 728 o 575 57§ G
150 /5T o 600 Lo o
175 778 7] 625 731 o
200 200 o 650 65° o
22§ 225 O 675 &7y )
250 255 o 700 702 n
215 278 0 725 725 &
300 Jese o 750 - 7s® o
125 szf o 715 275 o
350 I5o 0 800 - Boo o
375 - 375 o 825 &7 (2
400 voo ) 850 £y o
425 v J 875 87$ [

If all differences arc + 1 mum, then the tape measure is accepteble. o
Pass _ X _ Fail Maximum Difference =

Date: ] 7 oS

Performed By: 7/2//@%——.—
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NuFeigh, Inc. CALIBRATION | TEST REPORT S U T
e st one
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200 _Bi{300 | ©- ?
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Scale moers i rolerance: Yes __ No__.__ ’ Soalé mosts HB HTekn
Stantards used gseral s L2 = VST Stasdbizds wsed i
Ex sty ol ppedimde o Q:i& % o | Estmaea
Trceatereporses DNE_ AD 0o\ = b2 Bacea
RECOMMENDATIONS/OPINIONS. RECHMMENDATIONS/OPINIONS %
| ewys deeded 1/ e N
Sea\e - Xe=xEd gmz\ / A T
: F,
Test procedure NuWeigh Qoadity Maaual snd Procedures, Ramdbook mmmmummMmmmmmm j 5 nrf?':
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Certificate Number: 20040204 al

S0 :Defroz'f Ce.;ffng -E;Zéoraforq, ggc.‘ ACCRED

Ceriifieate No. 3805

7111 E. 11 Mils Road, Warren, MI 480322700 » {586) 754-4D00 » FAX {586] 754-3045 = wwye.dli-inc.com

Certificate of Calibration

Equipment Information
Customer: MGA Research Carporation Model: Pro 360
446 Executive Drive Serial Number: NONE
Troy, MI 48083 Manufacturer: Mitotoyo
D iption:
System In: MGACD0T2 eseription Protractor
Customer Asset No.: M&ﬂoOO'?Z(on‘?O‘{)
Calibration Information
Calibration Date: 1/28/04 Procedure E'sed:  33K6-4-1597-1/99
Calibratico Due: 1/28/05 Calibrated to: MFR SFEC -
Calibration Interval: 12 Month
Revid In Tol: 1} Yes/Pass Temperature: 20 °C
Returned In Tol: ' Yes/Pass Humidity: 35 %RH
Performed On Site; No
Calibration Limitation:

The Uncertainty of the Measurements Pertaining to This Calibration are Estimated o be: Various

L Pass/Vall or InfOur of Tolemnee statemeats ace opinicns only of the person performing the calibation based oa data from measusements at the
time they were made, proceducs utllized, professional experience, and the uncerminty associaned with this calibradon. e ultimawcly up to the
user of this equipment ro determine if this item meers thele specific rquitements for accutacy For its intended application.

Calibration Standards Used
System ID: Modc}: Serial: Mannfacterer Description: Date Due:
03098 CT485B 61201094 Owmega Thermmohumidigraph 7128104
q7748 2X2 13928 TRU-STONE Granite Surface Plate 2/19/04
10493 SP-66-S1 9902 Saburben Tool, Inc. Sine Plate 217106
09156 CHALLENGER 81 P 09156 AA JANSSON Gage Blocks 3/5/04

Any calibaation interval snd duc date of this device, if stated, is at the zeguesr of the ousiomer. Due o the: Tact that many vasiables may cffoct doft of sepoared wmlnes
over time there is no assunance implod dhae this item will omintaia ity seacd accuess thiough the cod of this intereal,

“Fhis Calibration bas been performed per requicements of ISO 17025-1999. Reported resuly am: fram standands with accuracics that ace traceable to the
lnternational Systems of Units (S), derived from physical ¢ ratis rements, pational measurement standards, or compared to conscnsus
swadands. Mcasurement unccraiaty is cxpreséed at 2 confidence level of spprosimarely 95% {covgrage fcror k=2).

Signaturefa"-/ if-‘—-—;‘.. Date: } —27 o Apmvm Date:_f / é G d?’
Paul Wonsowicz Technician

Date Priared: 01/29/04  Princed By: Paul Wonsowicz Page:lof ‘o - OFC 1D48-§ Rev 471703

Detrose Testing Labavatory, Inc. kenees zopats, tevshicarcy, 10d dara ae for the exclsive use ofoutt o whomt they were aduscssed sndd shall ot be eeproduced, except in G,

i ! Gl 3 P the i 7 araxy, lac, osits Seat ot
without the witwen approval GF (he Labeeatry. Quy lettery, veparts, and cectificates apply ooly bo thusc iews tosied. The e of e mame I.)cuml. T:amg}abomq.
Tudjmia, arc 0ot peranied o be meed by the on |I;n't ications, brochues, miverising, repoes or grher forms of media, without prior weitten appravel.




