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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 1996 Jeep Grand Cherokee 4-Door, for FMVSS 201U Occupant

Protection in Interior Impact - Upper Interior Head Impact Protection.

Tests were conducted on September 9, 2004 on a 1996 Jeep Grand Cherokee 4-Door,

manufactured by Chrysler Corporation.

All tests were conducted in accordance with the U. S. Department of Transportation,
National Highway Traffic Safety Administration's Laboratory Test Procedure TP-201U-01 dated
April 3, 1998 and the corresponding MGA Research Corporation's FMVSS 201U procedure
number MGATP201U_FRAME#2 dated March 20, 2003.

All tests were conducted at MGA Research Corporation in Troy, Michigan and were
performed by MGA engineers and technicians. The FMVSS 201U impactor test machine was
used to conduct the testing. Target locations were determined by using a Coordinate
Measurement Machine in conjunction with the MGA EZ-Target™ program and MGA procedure
MGATP201U_Test Series dated March 20, 2003.
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2.0 TEST DATA SUMMARY

The 1996 Jeep Grand Cherokee 4-Door was equipped with A, B, C, and rear-pillars, a grab
handle over the passenger front door and over both rear doors, an adjustable seat belt anchorage on
each B and C-pillar, and an upper roof storage console.

Upon completion of targeting the test vehicle, ten (10) targets were chosen to be impacted
based upon engineering judgment and discussion with the COTR. Targets were chosen which

appeared most likely to give high HIC(d) values. The ten (10) targets chosen were:

AP1 BP3 OP2 UR4
AP2 BP4 SR1
AP3 OP1 SR2A



TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1996 Jeep Grand Cherokee 4-Door

VEH. NHTSA NO.: PT0400 VIN: 1J4GZ58YXTC COLOR: Maroon
VEH. BUILD DATE: November, 1995 TEST DATE: September 9, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

| 1arGeT | VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) IMPACT ON FMH

SIDE ANGLE ANGLE (kph) (mm)

' (deg) (deg) ]

Left/Right |

AP1 Right 105 31 23.5 1319 [ 1527 [ 30 6 Left |
AP2 Left 201 41 23.6 1309 | 1514 | 20 0
AP3 Right | 160 39 23.3 1348 | 1566 | 15 | 0 |
BP3 Right 90 -3 23.5 648 | 638 25 28 Right |
BP4 Left 215 6 23.5 734 | 752 | 20 35 Left |

- OP1 Left 270 6 24.0 798 | 837 25 0

- oP2 Right 90 1 23.7 816 | 861 23 6 Left

SR1 Left f 270 35 238 1412 | 1651 | 44 3 Right

| SR2A Left 270 33 237 1061 | 1185 | 35 | 6 Left
UR4 Right 90 50 23.8 1131 | 1278 [ 45 5 Left

bove and left/right refers to the position relative to reference pt. 0 where the target made contct

with the Free Motion Headform. See the diagram below for details.




POST TEST COMMENTS:

The following description lists any post-test damage or other test observations for each target.
BP3 Right: Cracked the pillar trim.

No damage was observed for any other targets.
REMARKS:
The targets listed were impacted in the following order:
Left: AP2, SR1, SR2A, BP4, OP1

Right: AP3, AP1, UR4, BP3, OP2

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

observed for vertical components.

RECORDED BY:_David G. Gotwals DATE: September 9, 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: 1996 Jeep Grand Cherokee 4-Door

VEH. NHTSA NO.: PT0400 VIN: 1J4GZ58YXTC COLOR: Maroon
VEH. BUILD DATE: November, 1995 TEST DATE: September 9, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

INTERIOR TRIM INFORMATION: A, B, C, and rear-pillars, a grab_handle over the passenger front

door and over both rear doors, an adjustable seat belt anchorage on each B and C-pillar, and an

upper roof storage console.

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: 9/6/04; Odometer Reading: 106,210 miles

DATA FROM VEHICLE'S CERTIFICATION LABEL.:
Vehicle Manufactured By: Chrysler Corporation
Date of Manufacture: November, 1995; VIN: 1J4GZ58YXTC

GVWR: 2495 kg; GAWR FRONT: 1248 kg
GAWR REAR: 1339 kg




JATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 248 kpa REAR: 248 kpa
Recommended Tire Size: P225/75R15
Recommended Cold Tire Pressure:
FRONT: 248 kpa REAR: 248 kpa
Size of Tire on Test Vehicle: P225/75R15
Type of Spare Tire: P225/75R15; Space Saver.__; Standard: X

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

VEHICLE CAPACITY WEIGHT (VCW) = Not available
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) =136 kg (201U limit)

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

Right Front = 527.0 kg Right Rear = 395.5 kg
Left Front = 523.0 kg Left Rear = 412.0kg
TOTAL FRONT = 1050.0 kg TOTAL REAR = _807.5 kg
% Total Weight= _56.5 % % Total Weight= _435%

TOTAL DELIVERED WEIGHT = _1857.5 kg

CALCULATION OF VEHICLE’S TARGET TEST WEIGHT:
Total Delivered Weight = 1857.5 kg
Rated Cargo/Luggage Wt. = _136.0 kg
TARGET TEST WEIGHT _1993.5 kg



WEIGHT OF TEST VEHICLE:

Right Front = 532.0 kg
Left Front = 517.5 kg
TOTAL FRONT = 1049.5 kg
% Total Weight= _ 52.6 %

TOTAL TEST WEIGHT =1994.0 kg

Right Rear =

Left Rear =
TOTAL REAR =
% Total Weight =

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

TEST VEHICLE ATTITUDE:

AS DELIVERED: Right Front _810.0 mm; Left Front
Right Rear _825.0 mm; Left Rear

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

0.5 Rear higher
0.7 Rear higher

467.5 kg
477.0 kg
944.5 kg
__474 %

808.0 mm;
830.0 mm

0.5 Right side higher
0.5 Right side higher

FULLY LOADED: Right Front _810.0 mm; Left Front

Right Rear _803.0 mm; Left Rear

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

_0.1 Rear higher
0.1 Rear higher

811.0 mm;
801.0 mm;

0.2 Right side higher
_0.4 Right side higher

AS TARGETED: Right Front _1015.0 mm; Left Front _1021.0 mm;
Right Rear _1022.0 mm; Left Rear _1038.0 mm;

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

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

_0.5 Rear higher
_0.6 Rear higher

0.3 Right side higher
_0.5 Right side higher

0.
.6
03
0.5

ear higher
ear higher
ight side higher

g 48 0 0

ight side higher



AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill= 0.5 Rear higher
Pitch Angle at Left Door Sill= 0.6 Rear higher
Roll Angle at Front Bumper = _0.3 Right side higher
Roll Angle at Rear Bumper = _0.5 Right side higher

VEHICLE WHEELBASE = 2650 mm

REMARKS: The seat travel distance was measured to be 200 mm for the driver front seat and 200

mm for the passenger front seat.

.ECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 8, 2004




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

VEH. MOD YR/MAKE/MODEL/BODY: 1996 Jeep Grand Cherokee 4-Door

VEH. NHTSA NO.: PT0400 VIN: 1J4GZ58YXTC COLOR: Maroon
VEH. BUILD DATE: November, 1995 TEST DATE: September 9, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MINIMUM MAXIMUM
HORIZONTAL ANGLE

SPECIFIED RANGE HORIZONTAL ANGLE

A-PILLAR  |L 195°-255° L 200.8° L 255.0° |
R 105°-165° R 105.0° R 160.0°
L

B-PILLAR L 195°-345°

L
R 15°-165° . R
AS DETERMINED USING THE PROCEDURES SPECIFIED IN $8.13.4.1

REMARKS:

“ECORDED BY:David G. Gotwals DATE: September 8, 2004

APPROVED BY: Helen A. Kaleto
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VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 1996 Jeep Grand Cherokee 4-Door

VEH. NHTSA NO.: PT0400 VIN: 1J4GZ58YXTC COLOR: Margon
VEH. BUILD DATE: November, 1995 TEST DATE: September 9, 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 o L 50°

0°-50° R 0° R  50°
|SIDE RAIL SR1 0°-50° L o0° L 35°
; 0°-50° R 0° R 50°

SR2A |L 0°-50° L 0 L 33°

0°-50° R 0° R  50°

SR2B [L  0°-50° L o L 35°

" 0°-50° R 0° R  50°

SR3-1 0°-50° L o L 50°

0°-50° R 0° R 50°

SR3-2 [L  0°-50° L o L 50°

0°-50° R 0° R 50°

SR3-3 [L  0°-50° L 0° L 32°

_ 0°-50° R 0° R  32°
 A-PILLAR AP1 5°.50° L 5 L 31°
5°-50° R -5° R 31°
AP2 5°.50° L 5° L 410

| 5°.50° R  -5° R 41°




VERTICAL ANGLE MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
) AP3 L -5°50° L 5 L 39°
R -5°50° R -5° R 39°
BP1 |L  -10°-50° L -10° L 14°
B-PILLAR R  -10°-50° R  -10° R 14°
BP2* |L  0°-50° L o° L 5°
R 0°50° R 0° R 5°
BP3 [L  -10°-50° L -10° L -3°
R -10°-50° R -10° R -3°
BP4 (L -10°-50° L -10° L -6°
R -10°-50° R -10° R -6°
OTHERPILLAR |OP1* [L  0°-50° L o° L 6°
R 0°50° R 0° R 6°
oP2 |L  -10°-50° L -10° L 1°
R -10°-50° R -10° R 1°
UPPER ROOF 1 0°-50° 0° 50°
UPPER ROOF 2 0°-50° 0° 50°
UPPER ROOF 3 0°-50° 0° 50°
UPPER ROOF 4 0°-50° 0° 50°
UPPER ROOF 5 0°-50° 0° 50°
UPPER ROOF 6 0°-50° 0° 50°

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

anchorage locations.

{ECORDED BY:David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 8, 2004
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VEH. MOD YR/MAKE/MODEL/BODY: 1996 Jeep Grand Cherokee 4-Door
VEH. NHTSA NO.: PT0400
VEH. BUILD DATE: November, 1995

TABLE 2-5

TARGET MEASUREMENTS

VIN: 1J4GZ58YXTC

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

—— e —

COLOR: Maroon

TEST DATE: September 9, 2004

2-11

Measurement Description Left Side | Right Side
M Seat Fore/Aft Travel (Front seats) 200 mm 200 mm
r L Horizontal / {CG-F1 (Left Seat) to (Right A-Pillar)} 103.2° -- i
A1° 360°-T° 255.0° - I
we Horizontal / {CG-2 (Left Seat) to (Left A-Pillar)} 200.8° -]
A2° A2° =W° 200.8° - F
U° Horizontal £ {CG-2 (Left Seat) to (Left B-Pillar)} 285.6° -
B1° B1°=U° 285.6° -
Ve Horizontal £ {CG-R (Left Seat) to (Left B-Pillar)} 193.4° -
B2° B2° =V 195.0° -- I
We (right) Horizontal £ {CG-F2 (Right Seat) to (Right A-Pliliar}} -- 160.0° J
A1° (right) A1° (right) = W° (right) - 160.0° 4
T © (right) Horizontal £ {CG-F1 (Right Seat) to (Left A-Pillar)} -- 255.8°
A2° (right) 360°-T° (right) - 105.0°
V ¢ (right) Horizontal £ {CG-R (Right Seat) to (Right B-Pillar)} - 166.4° |
| B1° (right) B1° (right) = V° (right) -- 165.0° |
l U ° (right) Horizontal Z {CG-F2 (Right Seat) to (Right B-Pillar)} - 80.2° |
| B2° (right) B2° (nght) = U° (right) - 80.2° |
A-Pillar {(Plane 3) - (Plane 5)} 354.3 mm | 392.6 mm
t J+2 177.2 mm | 196.3 mm
i D1 Upper Roof {(Plane A) - (Plane B)} 2270.0 mm i
D1/2 D1+ 2 1135.0 mm
D2 Upper Roof {(Plane C) - (Plane D)} 1264.8 mm
| D2/2 D2 +2 632.4 mm
| .35D1 .35 x D1 794.5 mm
|  .35D2 35 x D2 442.7 mm
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N B-Pillar {(BPR) - (lowest point on daylight opening forward of B-Pillar)} | 514.8 mm | 519.6 mm

N/2 B-Pillar {(BP3) - (lowest point on daylight opening forward of B-Pillar)} | 257.4 mm | 259.8 mmJl

N/4 B-Pillar {(BP4) - (lowest point on daylight opening forward of B-Pillar)} | 128.7 mm | 129.9 mm "

Q Q-Pillar (Plane 13 — Plane 14) 492.0 mm | 493.9 mm

Q/2 Q/2 246.0 mm | 247.0 mm;‘
Il o R-Pillar (Point 7 - Point M) 915.0 mm | 915.0 mm |
T D/2 457.5mm | 457.5 mm ||
|| 3D/7 3D/7 392.1 mm | 392.1 mm

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

| SgRP Locations (world coordinates)

Left (mm) Right (mm)
|r X y z X y Z
Front 2069.7 -459.0 865.8 2092.2 459.7 867.2 |
Rear 2861.0 -460.3 884.3 2860.6 458.4 885.6 "

Left (mm) Right (mm)
" X y z X y z
| ceF1 | 20207 | 4500 | 15258 | 205222 4597 1527.2
| cor2 | 20207 | 500 | 15258 | 20522 | 4s07 15272 |
CGR | 30210 | -4603 | 15443 | 30206 | 4584 1545.6

REFERENCE FOR VEHICLE COORDINATE SYSTEM:

¢ Vehicle coordinate information for the SgrP’s was not available so a world coordinate system
was used.

.<ECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 8, 2004




VEH. MOD YR/MAKE/MODEL/BODY: 1996 Jeep Grand Cherokee 4-Door

VEH. NHTSA NO.: PT0400
VEH. BUILD DATE: November, 1995
TEST LABORATORY:_ MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

r |
' SUMMARY OF TARGETING RESULTS

TABLE 2-6

SUMMARY OF TARGETING RESULTS

VIN: 1J4GZ58YXTC
TEST DATE: September 9, 2004

COLOR: Maroon

2-13

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

X y Z Spheres) =i

A-Pillar Left Side ‘

AP1 1836.3 | -555.5 | 1583.9 255 31 No - No \
AP2 1767.2 | -630.7 | 1496.1 201 41 No - Yes |
AP3 1631.4 | -660.1 | 1407.7 201 39 No - No |
A-Pillar Right Side |

AP1 18309 | 5540 | 1583.1 105 31 No -~ Yes
AP2 1767.0 | 631.8 | 1496.0 160 41 No - No '
AP3 1603.8 | 670.2 | 1386.7 160 39 No - Yes ]
B-Pillar Left Side

BP1 23209 | -528.8 | 1633.1 | 270 14 No — No |
BP2 2302.0 | -642.7 | 1377.3 270 5 No - No :
BP3 | 2268.3 | -668.9 | 1376.6 270 3 No - No |
BP4 23448 | -7214 | 12493 215 -6 No - Yes ‘
B-Pillar Right Side '

BP1 2323.7 | 5303 | 16324 90 14 No ~ No |
BP2 2300.1 | 6384 | 13778 90 5 No - No |
BP3 | 22669 | 6654 | 13734 90 3 No - Yes |
BP4 | 23413 | 7156 | 12449 145 6 No - No
Other Pillar Left Side ﬂ

OPR | 30581 | -525.4 | 1648.0 - - - - -
OP1 31346 | -616.5 | 1399.9 270 6 No -- Yes |
OoP2 3128.0 | -643.9 | 1401.9 - - Yes - -
REL | 30837 | -639.2 | 1397.2 270 1 . 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)
Other Pillar Right Side
OPR 3059.6 521.4 1646.8 - - - - -
OP1 31376 614.2 1396.2 90 6 No - No
oP2 3119.9 640.4 1400.7 - - Yes - -
REL 3067.0 638.9 1398.3 90 1 - 1 Yes
Rear Pillar Left Side
RP1 37155 | -5324 1593.8 Exempt from testing.
RP2 3766.6 -651.7 1444 .8 Exempt from testing.
Rear Pillar Right Side
RP1 37161 533.1 1593.9 Exempt from testing.
RP2 3755.2 670.8 14449 Exempt from testing.
Front Header Left Side
FH1 1731.6 | -430.9 1576.4 180 50 No - No
FH2 1701.3 | -286.0 1580.5 180 50 No - No
Front Header Right Side
FHA1 1730.2 4374 1575.7 180 50 No - No
FH2 1698.1 289.2 1579.6 180 50 No - No
Side Rail Left Side
SR1 1986.3 | -541.6 1613.3 270 35 No - Yes
SR2A 2136.0 | -5429 1620.9 270 33 No - Yes
SR2B 20205 | -542.0 1615.9 270 35 No - No
SR3-1 27859 | -512.2 1614.8 270 50 No - No
SR3-2 29244 | -5125 1616.3 270 50 No - No
SR3-3 3208.2 | -5484 1627.9 270 32 No - No
Side Rail Right Side
SR1 1981.2 530.3 1586.3 90 50 No - No
SR2A 2130.7 535.3 1622.6 - - Yes - -
REL 2129.6 532.6 1587 4 90 50 - 2 No
SR2B 2024.3 538.2 1617.5 - - Yes - -
REL 2027.0 531.1 1584.7 90 50 - 2 No
SR3-1 2782.6 510.0 1619.1 90 50 No - No
SR3-2 2919.2 509.2 1619.3 90 50 No -- No
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SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertical Relocation Extension Impact
Angle (deg) | Angle (deg) | (Yes/No) (# of 25 mm { (Yes/No)
X y z Spheres)
SR3-3 3210.5 549.3 1623.2 90 32 No - No
Rear Header Left Side
RH 37469 | -459.8 1611.4 Exempt from testing.
Rear Header Right Side
RH 3749.0 457.6 1609.9 Exempt from testing.
Upper Roof Left Side
UR1 19724 | -438.8 1624.6 270 50 No - No
UR2 23214 -438.7 1649.8 270 50 No - No
UR3 3056.2 | -438.9 1666.5 270 50 No - No
Upper Roof Right Side
UR4 1970.5 435.8 1625.1 90 50 No - Yes
UR5 2323.0 438.3 1652.8 90 50 No - No
UR6 3057.6 438.0 1666.8 90 50 No - No

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

REMARKS: Targets RP1 and RH were located rearward of the 600 mm cut-off line (measured

rearward of the rearmost SgRP). Therefore, they are exempt from testing.

.ECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 8, 2004
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mga Impact Testing |
9/9/04 G0417-001.17 |
1996 NHTSA GRAND CHEROKEE

FMVSS 201U - UPPER INTERIOR
TEST#7  RIGHT AP{
HN IMPACT ANGLE = 105 /31
FMiSee  PRE.TESHS
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Impact Testing

GO0417-001.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST#7  RIGHT AP1

HIV IMPACT ANGLE = 105/31 |
FM4549  POSTSTEST |
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e Impact TeSﬁng ;

B 0/9/04 G0417-001.17

B 1995 NHTSA GRAND CHEROKEE |
=== FMVSS 201U - UPPER INTERIOR

B TEST#7  RIGHT AP

B |\ IMPACT ANGLE = 105/31
| FM4549  POSTTEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:#7
Target (Vehicle Side): AP1 Right Temperature:22C
MGA Test Reference No.:FM4549 Humidity:57 %

Approach Horizontal Angles:105° Time of Test:4.00 PM

Approach Vertical Angles:31° 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
1319 1527 27 23.5 30 6L
INSTRUMENTAION INFORMATION: (ali 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, d

No visibie damade

age, non-compliance, invalid test, etc.):

proved By*: M&hﬁDat& 9/9/04

nt) Compliance testing.




FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 7 Target: AP1
FM4549 Test Date: 9/9/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 105/31

HIC(d) = 1319, HIC = 1527, Delta T = 2.7 msec

Max Resultant =247.8 g's @ 21.7 mm
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 7 Target: AP1
FM4549 Test Date: 9/9/04 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 105/31

HIC(d) =1319, HIC = 1527, Delta T = 2.7 msec

Max Acceleration =-.4 g's @ 0 msec, Min Acceleration =-243.1 g's @ 3.8 msec
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Customer: NHTSA

Test# 7
FM4549

Additional Desc: N/A

HIC(d) = 1319, HIC = 1527, Delta T = 2.7 msec

FMH
(G0417-001.17

Test Date: 9/9/04

Vehicle Program : GRAND CHEROKEE

3-7

Model Year: 1996
Target: AP1

Vehicle Side: Right
Horz/Vert Angle: 105/31

Max Acceleration =-.8 g's @ .1 msec, Min Acceleration = -47.8 g's @ 3.8 msec
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Customer: NHTSA
Test# 7

FM4549

Additional Desc: N/A

FMH
G0417-001.17
Vehicle Program : GRAND CHEROKEE Model Year: 1996
Target: AP1
Test Date: 9/9/04 Vehicle Side: Right

Horz/Vert Angle: 105/31
HIC(d) = 1319, HIC = 1527, Delta T = 2.7 msec

Max Displacement =24.1 mm @ 5.9 msec
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=SS2E NgA Impact Testing
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1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST#1 LEFT AP2

HV IMPACT ANGLE= 201/ 41
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B Impact Testing
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REVISION NO.: 2
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17

GENERAL TEST PARAMETERS: Test Number:#1
Target (Vehicle Side): AP2 Left Temperature:22C
MGA Test Reference No.:FM4543 Humidity:60%

Approach Horizontal Angles:201° Time of Test:10:00 AM

Approach Vertical Angles:41° FMH Serial No:035

Additional Description:

VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

TEST RESULTS:
Impact location on FMH {(mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1309 1514 2.6 23.6 20 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.):

No visible damage

Recorded By: 2#%->" 2-#Z=——Approved By*:

*Only necessary for NATSA (Government) Compliance testing.

ate: 9/9/04
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 1 Target: AP2
FM4543 Test Date: 9/9/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 201/41

HIC(d) = 1309, HIC = 1514, Delta T = 2.6 msec

Max Resultant = 252.6 g's @ 23.7 mm
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 1 Target: AP2
FM4543 Test Date: 9/9/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 201/41

HIC(d) = 1309, HIC = 1514, Delta T = 2.6 msec

Max Acceleration =.3 g's @ 0 msec, Min Acceleration =-247.6 g's @ 4.1 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 1 Target: AP2
FM4543 Test Date: 9/9/04 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 201/41

HIC(d) = 1309, HIC = 1514, Delta T = 2.6 msec

Max Acceleration = 1.2 g's @ 11.7 msec, Min Acceleration =-50.7 g's @ 3.9 msec
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Customer: NHTSA
Test# 1

FM4543

Additional Desc: N/A
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FMH
G0417-001.17
Vehicle Program : GRAND CHEROKEE Model Year: 1996
Target: AP2
Test Date: 9/9/04 Vehicle Side: Left

Horz/Vert Angle: 201/41
HIC(d) = 1309, HIC = 1514, Delta T = 2.6 msec
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Max Displacement = 26.8 mm @ 6.5 msec
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE10OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:#6
Target (Vehicle Side): AP3 Right Temperature:22C
MGA Test Reference No.:FM4548 Humidity:58%
Approach Horizontal Angles:160° Time of Test:3:30 PM

Approach Vertical Angles:39° FMH Serial No;);%‘ﬁ(’js

B
TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1348 1566 3.2 23.3 15 0

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

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

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

No visible damage

Recorded By: __ ~=#=— /4 ~Z- _ Approved By*:

*Only necessary for NHTSA (Government) Compliance testing.

b4

Date: 7 7-<¢




Customer: NHTSA
Test# 6

FM4548

Additional Desc: N/A

3-21

FMH
G0417-001.17
Vehicle Program : GRAND CHEROKEE Model Year: 1996
Target: AP3
Vehicle Side: Right
Test Date: 9/9/04 Horz/Vert Angle: 160/39

HIC(d) = 1348, HIC = 1566, Delta T = 3.2 msec

Max Resultant =247 g's @ 18.2 mm
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 6 Target: AP3
FM4548 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 160/39

HIC(d) = 1348, HIC = 1566, Delta T = 3.2 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-243 g's @ 3.2 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 6 Target: AP3
FM4548 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 160/39

HIC(d) = 1348, BIC = 1566, Delta T = 3.2 msec

Max Acceleration =3.6 g's @ 11.3 msec, Min Acceleration = -44.8 g's @ 3.3 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 6 Target: AP3
FM4548 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 160/39

HIC(d) = 1348, HIC = 1566, Delta T = 3.2 msec

’s Max Displacement =21.1 mm @ 5.2 msec
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Displacement (mm) vs. Time (msec)
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G0417-001.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

i
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FM4551 PRE-T
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SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:# 9
Target (Vehicle Side): BP3 Right Temperature:22C
MGA Test Reference No.:FM4551 Humidity:58%

Approach Horizontal Angles:90° Time of Test:6:30 PM

Approach Vertical Angles:-3° FMH Serial No:038

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
648 638 29 23.5 25 28R

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
5 J36197 -108 1.68 1.67
6 J36193 101.4 1.54 1.54
7 J36353 96.8 1.58 1.60

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

Cracked the pillar trim.

Recorded By: '%»/J/Z”L— Approved By:-X

*Only necessary for NHTSA (Government) Compliance testing,
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 9 Target: BP3
FM4551 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/-3

HIC(d) = 648, HIC = 638, Delta T = 2.9 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 9 Target: BP3
FM4551 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/-3

HIC(d) = 648, HIC = 638, Delta T = 2.9 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-159.8 g's @ 5 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 9 Target: BP3
FM4551 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/-3

HIC(d) = 648, HIC = 638, Delta T = 2.9 msec

Max Acceleration =2.5 g's @ 21.3 msec, Min Acceleration=-31.1 g's @ 5.3 msec
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Customer: NHTSA
Test# 9

FM4551

Additional Desc: N/A

FMH
G0417-001.17

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 648, HIC = 638, Delta T = 2.9 msec

3-32

Model Year: 1996
Target: BP3

Vehicle Side: Right
Horz/Vert Angle: 90/-3

40

Max Displacement = 38.2 mm @ 12.5 msec
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mgd Impact Testing

9G04 G04IT7-001.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR
TEST #4 LEFT BP4

H/V IMPACT ANGLE= 215/ -6

FM4546 PRE - TEST
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¥ impact Testing
i GO4I7-001.17
1996 NHTSA GRAND CHEROKEE
;‘r,"“‘A"~f\L": t“,‘- Z 119 ‘._I PPCR INTERlOR
TEST #4 LEFT BP4
H/V IMPACT ANGLE= 215/ -6

FM4546  POST-TEST
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==mga Impact Testing
9/9/04 G0417-001.17
| 1996 NHTSA GRAND CHEROKEE
e ': FMVSS 201U - UPPER INTERIOR

& TEST#4  LEFTBP4
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JOB/NHTSA NO: G0417-001.17

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): BP4 Left

MGA Test Reference No.:FM4546

Approach Horizontal Angles:215°

Approach Vertical Angles:-6°

Test Number:#4

Temperature:22C

Humidity:58%

Time of Test:1:00 PM

FMH Serial No:035

VEHICLE YR/IMAKE/MODEL:GRAND CHEROKEE 1996

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
734 752 36 235 20 35L

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

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

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

No visible damage

Recorded By: 2% .7 &<~ Approved By*: M_@A@Date: Kbt dnoed

*Only necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test# 4

FM4546

Additional Desc: N/A

FMH
G0417-001.17

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 734, HIC = 752, Delta T = 3.6 msec

3-37

Model Year: 1996

Target: BP4

Vehicle Side: Left

Horz/Vert Angle: 215/-6
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 4 Target: BP4
FM4546 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 215/-6

HIC(d) = 734, HIC = 752, Delta T = 3.6 msec

Max Acceleration =-.8 g's @ 0 msec, Min Acceleration =-160.4 g's @ 5.4 msec
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Accel X (g's) vs. Time (msec)

Max Acceleration =.9 g's @ 1.2 msec, Min Acceleration =-52 g's @ 5.3 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 4 Target: BP4
FM4546 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 215/-6

HIC(d) =734, HIC =752, Delta T = 3.6 msec

Max Acceleration = 12.4 g's @ 11.8 msec, Min Acceleration =-44.4 g's @ 5.4 msec
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Accel Z (g's) vs. Time (msec)
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Customer: NHTSA
Test# 4

FM4546

Additional Desc: N/A

FMH
G0417-001.17

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 734, HIC = 752, Delta T = 3.6 msec

3-40

Model Year: 1996
Target: BP4

Vehicle Side; Left
Horz/Vert Angle: 215/-6

Max Displacement = 35.4 mm @ 9.2 msec
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====mga Impact Testing
9/9/04 G0417-001.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST#5 LEFT OP1
HV IMPACT ANGLE=270/6

FM4547 PRE-TEST
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———mga Impact Testing
9/9/04 G0417-001.17
1996 NHTSA GRAND CHEROKEE

FMVSS 201U - UPPER INTERIOR
TESTH#S LEFTOR)
H/V IMPACT ANGLE= 270 /6

FM4547  POSTETEST
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5 mga Impact Testing
8 0/9/04 G0417-001.17
& 1996 NHTSA GRAND CHEROKEE

B FMVSS 201U - UPPER INTERIOR
| TEST#5 LEFTOP 5SS

| H/V IMPACT ANGLE=270/6
FM4547  POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

"DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE1OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:#5
Target (Vehicle Side): OP1 Left Temperature:22C
MGA Test Reference No..FM4547 Humidity:57%

Approach Horizontal Angles:270° Time of Test:1:30 PM

Approach Vertical Angles:6° FMH Serial No:036

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HiC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
798 837 48 24.0 25 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 1.54
7 J35918 97.9 1.58 1.58

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

No visible damage

Recorded By: 27>~ 7 Z=— _ Approved By" M&boate:

*Only necessary for NHTSA (Government) Compliance testing.

4”9»«%{




Customer: NHTSA
Test# 5

FM4547

Additional Desc: N/A

FMH
G0417-001.17

3-45

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 798, HIC = 837, Delta T = 4.8 msec

Model Year: 1996
Target: OP1

Vehicle Side: Left
Horz/Vert Angle: 270/6
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Max Resultant = 197.6 g's @ 12.4 mm
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 5 Target: OP1
FM4547 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 270/6

HIC(d) = 798, HIC = 837, Delta T = 4.8 msec

Max Acceleration =.7 g's @ 0 msec, Min Acceleration =-194 g's @ 2.1 msec

-200
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Accel X (g's) vs. Time (msec)
Max Acceleration = 1.3 g's @ 8 msec, Min Acceleration =-16.6 g's @ 2.8 msec
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Accel Y (g's) vs. Time (msec)
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Customer: NHTSA

Test# 5
FM4547

Additional Desc: N/A

Vehicle Program : GRAND CHEROKEE

FMH

G0417-001.17

Test Date: 9/9/04

3-47

Model Year: 1996

Target: OP1
Vehicle Side: Left
Horz/Vert Angle: 270/6

HIC(d) = 798, HIC = 837, Delta T = 4.8 msec

Max Acceleration =.3 g's @ 0 msec, Min Acceleration =-37.9 g's @ 3.9 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 5 Target: OP1
FM4547 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 270/6

HIC(d) = 798, HIC = 837, Delta T = 4.8 msec

Max Displacement = 20.8 mm @ 7 msec
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Displacement (mm) vs. Time (msec)
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= mga Impact Testing
9/9/04 GO417-001.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT OP2
H/V IMPACT ANGLE=90/ 1

FM4552 PRE - TEST
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==n\a
9/9/04 G047-004.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR
TEST #10 RIGHT OP2

H/V IMPACT ANGLE=90/1
FM4552 POST-TEST

Impac Testing
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o ————mga Impact Testing
B 9/9/04 G0417-001.17
=— 1996 NHTSA GRAND CHEROKEE
2 FMVSS 201U - UPPER INTERIOR
= TEST#10  RIGHT OP2

= H/VIMPACT ANGLE=90/1

B 04552  POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE1OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:#10
Target (Vehicle Side): OP2 Right Temperature:22C
MGA Test Reference No.:FM4552 Humidity:58%

Approach Horizontal Angles:90° Time of Test:7:00 PM

Approach Vertical Angles:1° 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
816 861 3.2 23.7 23 6L

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

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

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

No visible damage

Recorded By: %/4 4/%—— Approved By*:&ﬁo&l&(lﬁg Date:_7-7¢¥

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 10 Target: OP2
FM4552 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/1

HIC(d) =816, HIC = 861, Delta T = 3.2 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test # 10 Target: OP2
FM4552 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/1

HIC(d) = 816, HIC = 861, Delta T = 3.2 msec

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-189.7 g's @ 4.8 msec

20 r
0
-20 ~. e A —
A |
“ | )
| 4
-100 /
-120 /
-140 \ / —
-160 \
-180 I\/
2005 2 4 6 8 10 12 14 16 18 20
Accel X (g's) vs. Time (msec)
16 Max Acceleration = 14.3 g's @ 4.8 msec, Min Acceleration =-2.7 g's @ 8.6 msec

14 T/"\
12

\ J | TN

2 o/
0 l Z \—\/\/\ ya
= \ / A4
2 Wa
-4
0 2 4 6 8 10 12 14 16 18 20

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

Page 2 of 4



3-55

FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 10 Target: OP2
FM4552 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/1

HIC(d) = 816, HIC = 861, Delta T = 3.2 msec

10 Max Acceleration = 5.5 g's @ 16.7 msec, Min Acceleration =-34.4 g's @ 5.7 msec
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Customer: NHTSA
Test# 10

FM4552

Additional Desc: N/A

Vehicle Program : GRAND CHEROKEE

FMH
G0417-001.17

Test Date: 9/9/04

HIC(d) = 816, HIC = 861, Delta T = 3.2 msec

3-56

Model Year: 1996
Target: OP2

Vehicle Side: Right
Horz/Vert Angle: 90/1
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Max Displacement = 37.2 mm @ 9.7 msec
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=—=mga Impact Testing
9/9/04 G0417-001.17
1996 NHTSA GRAND CHEROKEE

FMVSS 201U - UPPER INTERIOR
TEST #2 LEFT SR1
H/V IMPACT ANGLE=270/35

FM4544 PRE - TEST
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1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST #2 LEFT SR
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FM4544 POST-TEST
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= Mg Impact Testing
E 9/9/04 G0417-001.17
= 1996 NHTSA GRAND CHEROKEE
® FMVSS 201U - UPPER INTERIOR

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

FM4544  POST-TEST




MICHIGAN OPERATIONS

DATE: 2/8/01

SUPERCEDES: MGATP207210.2

3-60

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1OF1

JOB/NHTSA NO: G0417-001.17

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): SR1 Left

MGA Test Reference No.:FM4544

Approach Horizontal Angles:270°

Approach Vertical Angles:35°

Test Number:#2

Temperature:22C

Humidity:59%

Time of Test: 10:30 AM

FMH Serial No:036

VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1412 1651 3.6 238 44 3R

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

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

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

No visible damage

Recorded By: ”74—'-/ #2z— PApproved By*a‘\m\,QQlAQ( -Lﬂ—oflﬂate: ‘

*Only necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test# 2

FM4544

Additional Desc: N/A

3-61

FMH
G0417-001.17
Vehicle Program : GRAND CHEROKEE Model Year: 1996
Target: SR1
Vehicle Side: Left
Test Date: 9/9/04 Horz/Vert Angle: 270/35

HIC(d) = 1412, HIC = 1651, Delta T = 3.6 msec

250
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 2 Target: SR1
FM4544 Vehicle Side: Left

Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 270/35

HIC(d) = 1412, HIC = 1651, Delta T = 3.6 msec

Max Acceleration =.1 g's @ 0 msec, Min Acceleration = -225.5 g's @ 3.9 msec
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Customer: NHTSA

Test# 2
FM4544
Additional Desc: N/A

HIC(d) = 1412, HIC = 1651, Delta T = 3.6 msec

FMH
G0417-001.17

Test Date: 9/9/04

Vehicle Program : GRAND CHEROKEE

3-63

Model Year: 1996
Target: SR1

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

10

Max Acceleration =2.5 g's @ 2.1 msec, Min Acceleration =-52.7 g's @ 5.7 msec
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Customer: NHTSA
Test# 2

FM4544

Additional Desc: N/A

FMH
G0417-001.17

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 1412, HIC = 1651, Delta T = 3.6 msec
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Model Year: 1996
Target: SR1

Vehicle Side: Left
Horz/Vert Angle: 270/35
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FMVSS 201U - UPPER INTERIOR

TEST#3  LEFT SR2(A)
H/V IMPACT ANGLE= 270 / 33
EM4545  POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE1OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:#3
Target (Vehicle Side): SR2(a) Left Temperature:22C
MGA Test Reference No.:FM4545 Humidity:59%

Approach Horizontal Angles:270° Time of Test: 10:45 AM

Approach Vertical Angles:33° FMH Serial No:038

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1061 1185 4 237 35 6L
INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000)
Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J36197 -108 1.67 1.67
6 J36193 101.4 1.54 1.54
Z 7 J36353 96.8 1.58 1.58

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

No visible damage

Recorded By: _«Zz=— % 4%—— Approved By*:MLa_&Q_;&QDate: G-

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 3 Target: SR2(a)
FM4545 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 270/33

HIC(d) = 1061, HIC = 1185, Delta T = 4 msec

Max Resultant = 191 g's @ 29.7 mm
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Customer: NHTSA

Test# 3
FM4545

Additional Desc: N/A

FMH

G0417-001.17

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 1061, HIC = 1185, Delta T = 4 msec

3-70

Model Year: 1996
Target: SR2(a)

Vehicle Side: Left
Horz/Vert Angle: 270/33

Max Acceleration =.1 g's @ 0 msec, Min Acceleration =-186.2 g's @ 4.9 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 3 Target: SR2(a)
FM4545 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 270/33

HIC(d) = 1061, HIC = 1185, Delta T = 4 msec

Max Acceleration =.2 g's @ 2.8 msec, Min Acceleration =-57.7 g's @ 6 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 3 Target: SR2(a)
FM4545 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 270/33

HIC(d) = 1061, HIC = 1185, Delta T = 4 msec

Max Displacement = 32.3 mm @ 7.3 msec
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=—==mga impact Testing
9/9/04 GD417-001.17 |
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST #8 RIGHT UR4
H/V IMPACT ANGLE=90/50

FM4550  PRE-TEST
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———mga Impact Testing
9/9/04 GOAIT-001.17
1996 NHTSA GRAND CHEROKEE
FMVSS 201U - UPPER INTERIOR

TEST#  RIGHT UR4
H/V IMPACT ANGLE=90 /50 a
FM4550 POSTE |
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=—=mga Impact Testing

| 9/9/04 GO4I7-001.17

& 1996 NHTSA GRAND CHEROKEE |
& FMVSS 201U - UPPER INTERIOR

E TEST#8  RIGHT UR4
& H/V IMPACT ANGLE=90/50
FM4550  POST-TEST :
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE1OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.17  VEHICLE YR/MAKE/MODEL:GRAND CHEROKEE 1996

GENERAL TEST PARAMETERS: Test Number:#8
Target (Vehicle Side): UR4 Right Temperature:22C
MGA Test Reference No.:FM4550 Humidity:57%

Approach Horizontal Angles:90° Time of Test:4:30 PM

Approach Vertical Angles:50° FMH Serial No:036

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph) ,
Above Pt. O Left/Right Pt. O
1131 1278 4.8 23.8 45 5L
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 1.68
6 J35916 100.2 1.54 1.54
Z 7 J35918 97.9 1.58 1.58

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

No visible damage

Recorded By: _ZZsee— /@-”’—_—’—Approved By*: M,%ate: 7~ oY

*Only necessary for NHTSA (Government) Compliance testing.




Customer: NHTSA
Test # 8
FM4550

3-77
FMH
G0417-001.17

Vehicle Program : GRAND CHEROKEE Model Year: 1996
Target: UR4
Vehicle Side: Right

Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/50

HIC(d) = 1131, HIC = 1278, Delta T = 4.8 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 8 Target: UR4
FM4550 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/50

HIC(d) = 1131, HIC = 1278, Delta T = 4.8 msec

Max Acceleration =-.4 g's @ 0 msec, Min Acceleration =-180.8 g's @ 7 msec
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FMH
G0417-001.17
Customer: NHTSA Vehicle Program : GRAND CHEROKEE Model Year: 1996
Test# 8 Target: UR4
FM4550 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/9/04 Horz/Vert Angle: 90/50

HIC(d) = 1131, HIC = 1278, Delta T = 4.8 msec

10 Max Acceleration = 8.4 g's @ 4.4 msec, Min Acceleration =-18.1 g's @ 7.8 msec

5 ™ ~

| / \ N

\)

-20
0 2 4 6 8 10 12 14 16 18
Accel Z (g's) vs. Time (msec)
55 Max Velocity = 24 kph @ 87.1 msec, Impact Velocity = 23.8 kph
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Customer: NHTSA
Test# 8

FM4550

Additional Desc: N/A

FMH
G0417-001.17

Vehicle Program : GRAND CHEROKEE

Test Date: 9/9/04
HIC(d) = 1131, HIC = 1278, Delta T = 4.8 msec
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Model Year: 1996

Target: UR4

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

Max Displacement = 40.4 mm @ 8.3 msec

45

40

35

30

25
20

15

10 /
5

6 8 10 12

Displacement (mm) vs. Time (msec)

14

16

18

Page 4 of 4



1.0

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

41

The following section lists the test equipment for the test series. Items marked with an

asterisk are calibrated by an external lab. An additional summary table is given for the pre and post-

test calibration data for the Free Motion Headforms. The temperature trace to confirm testing was
conducted between 66°F and 78°F (19°C - 26°C) is included in Appendix A. Calibration information

can be found in Appendix B.

TABLE 4-1 LIST OF ITEMS USED

N
MANUFACTURER MODEL # FUNCTION OF | ACCURACY | CAL. INTERNAL
NAME ITEM L_

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

(includes test frame

and DAS)

Accelerometers Endevco 7264-2000 Acceleration 10.5% 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

“rame (includes the

propulsion control

system, actuator,

test frame, and

DAS)

Free Motion B.T_':R:Q 822 Test Device N/A Pre and Post-Test

Headforms Series

UTAMA 038

High Speed Video Kodak RO1000 Record Event N/A

*FARO™ Faro Technologies $802059801273 | 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 Resuitant Lateral
Acceleration | Acceleration
(G’s) (G’s)
Pre #35 10.02 22 63 237.4 9.7 Yes
Post #35 10.02 22 54 241.1 9.0 Yes
Pre #36 10.03 22 63 251.3 11.6 Yes
Post #36 10.03 22 54 249.5 12.6 Yes
Pre #38 9.99 22 63 242.8 14.7 Yes
Post #38 9.99 22 54 238.3 10.0 Yes

.ECORDED BY:_David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 9, 2004




4-3
Pre toug3-oul- B

MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
 SUPERCEDES: MGATPHDT PAGEGOF7
(1
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: %5 CALIBRATION DATE: _9-6-Y
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 2,09
Temperature 19°Ct026° C 23
Relative Humidity 10% to 70% b>
Peak Resultant Acceleration 225G’st0 275 G’s 2304
Peak Lateral Acceleration 15 G's Maximum 9.7
Unimodal Acceleration Curve YES ‘(vs
é FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Cﬁannel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
/ ENDEVCO | 7264-2000 | 33534 5200\ - 50
3 ENDEVCO | 7264-2000 | S>39/4 $9%. 0y 430 "of
of ENDEVCO | 7264-2000 | 9>'7°% &:15-0u bt -
REMARKS:
DATE: 9 ¢~9¢

RECORDED %Y: Dy 2 T

APPROVED BY: @%{/’ pran




4-4

Head Drop
(Preliminary Test Report)
Test Number: H35263 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 35

250 Max Resultant =237.4g @ 5.1 ms

200 /\

150

100

50

0

0 2 4 6 8 10 12 14 16

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H35263 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 35

Max Acceleration = .5g's @ 15.1 ms, Min Acceleration =-9.7 g's, @ 5 ms

2
0 “<N ~
, \ [
) | //
-6 \ L
) \/
-10
0 2 4 6 8 10 12 14 16
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 7.4g's @ 8.4 ms, Min Acceleration =-218.3 g's, @ 5.1 ms
O ]
-50 /
-100 \ /
-150 \ /
-200 \/
7
-250
0 2 4 6 8 10 12 14 16

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




4-6

Head Drop
(Preliminary Test Report)
Test Number: H35263 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 35
10 Max Acceleration =.1g's @ 1.5 ms, Min Acceleration =-92.7 g's, @ 5.1 ms
0
-10 \
2 \ /
-30 /
-40 \
|
|
|
\ ]
o0 \J
19 2 4 6 8 16

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




| 4-7
MICHIGAN OPERATIONS

DATE: 3720/03 REVIStONNO 6 D
A SUPERCEDES: MGATPHDT.5 PAGE 6 OF 7
«
HEAD DROP TEST SUMMARY
PART S72L
HEADFORM SERIAL NUMBER: __ 035"  CALIBRATION DATE: __4-9- 4
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 10\ oL
Temperature 19°Cto 26°C z2
Relative Humidity 10% to 70% S4
Peak Resultant Acceleration 225 G's to 275 G's 2414
Peak Lateral Acceleration 15 G's Maximum 4.0
Unimodal Acceleration Curve YES Yt $
@' FMH INSTRUMENTATION
N HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | DateofLast | Dateof Next
Number Calibration Calibration
\ ENDEVCO | 7264-2000 | 335924 s-zo-p4 | i1~ 20-0Y
3 ENDEVCO | 7264-2000 | 135419 S-20-04 | jI-20-0%F
‘?K ENDEVCO | 7264-2000 | F2‘\4L4 (%04 | n-15-04
REMARKS:
RECORDED EY: % - patE:__ 17194

APPROVED BY (/ /h/ %
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Head Drop
(Preliminary Test Report)
Test Number: H35264 MGA Job Number: G0417-001.17 Test Date: 9/9/04
Test Description: Post - Test Calibration Head #: 35

Max Resultant = 241.1 8.2 ms
250 @

200 /\

150

100

50

\_’—\
0 5 10 15 20 25 30

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
/ Test Number: H35264 MGA Job Number: G0417-001.17 : Test Date: 9/9/04
‘ Test Description: Post - Test Calibration Head #: 35

Max Acceleration = .4g's @ 18.3 ms, Min Acceleration=-9 g's, @ 8.1 ms

\ T T

-10
0 5 10 15 20 25 30
B Accel Y(g's) vs. Time (msec)
(
50 Max Acceleration = 8.2g's @ 11.3 ms, Min Acceleration =-215.6 g's, @ 8.2 ms

|
i
\

-250
0

5 10 15 20 25 30
Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H35264 MGA Job Number: G0417-001.17 Test Date: 9/9/04
Test Description: Post - Test Calibration Head #: 35

20 Max Acceleration = .3g's @ 22.6 ms, Min Acceleration =-107.9 g's, @ 8.1 ms

N

\

-120
0

5 10 15 20 25 30
Accel Z(g's) vs. Time (msec)




ATl A w8 S

MICHIGAN OPERATIONS

DATE: 3/20/03

SUPERCEDES: MGATPHDT.5

Pre G171 ~oo‘\1.'\11J

DOC. NO.: MGATP201UHD

REVISION NO.: 6
PAGE6OF 7

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: ©3(o>  CALIBRATION DATE: 9-8-od
| TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 0.0}
Temperature 19° Cto 26° C a
Relative Humidity 10% to 70% 63
Peak Resultant Acceleration 225G'st0275G's 251.3
Peak Lateral Acceleration 15 G's Maximum G
Unimodal Acceleration Curve YES Nes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO | 72642000 | T35S 433 | 45-a3-oy (eI oy
ENDEVCO 7264-2000 338916 S-23-04 W-33 -y
ENDEVCO 7264-2000 SRS TN <330y -2 O
REMARKS:
RECORDED BY: DATE: __ 9-8-o4

APPROVED BY: / 9&—\
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Head Drop
(Preliminary Test Report)
Test Number: H36262 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 36

300 Max Resultant =251.3g @ 3.2 ms

NI
NI
L

1
A

0 2 4 6 8 10 12 14 16
Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36262 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 36
10 Max Acceleration =7.2g's @ 12.2 ms, Min Acceleration=-11.6 g's, @ 3.4 ms
5 I
TN /\/\/\J/\ v
-5
" \V
-15
0 2 4 6 8 10 12 14 16
Accel Y(g's) vs. Time (msec)
5 Max Acceleration =4.1g's @ 6.1 ms, Min Acceleration =-230.3 g's, @ 3.2 ms
0 \ /
-50 \
-100 \\ /
-150 \ /
-200
BRI,
-250
0 2 4 6 8 10 12 14 16

Accel X(g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36262 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 36

20 Max Acceleration = .3g's @ .9 ms, Min Acceleration =-99.9 g's, @ 3.2 ms

TN T~
1

-100 v
0

2 4 6 8 10 12 14 16
Accel Z(g's) vs. Time (msec)
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e oA
SUPERCEDES: MGATPHDT.5 PAGE6OF 7
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _0©3L CALIBRATION DATE: _4-4-o4
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90t0 10.10 1bs. \0.0>
Temperature 19°Cto26°C 22
Relative Humidity 10% to 70% T
Peak Resultant Acceleration 225 G's to 275 G's 244,58
Peak Lateral Acceleration 15 G's Maximum 1.l
Unimodal Acceleration Curve YES e
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO | 7264-2000 | 3735423 §-23 -0y - 23 -0Y
b ENDEVCO | 7264-2000 |g »S4(6 $-v3-o04 | - 23-0%
1 ENDEVCO | 7264-2000 | T3s54\% g-23-04 | {l- 2304
REMARKS:
RECORDED ﬂ;Y %@%& DATE: __ 9-1-04%

APPROVED BY: / %/ @
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Head Drop
(Preliminary Test Report)
Test Number: H36263 MGA Job Number: G0417-001.17 Test Date: 9/9/04
Test Description: Post - Test Calibration Head #: 36

Max Resultant = 249.5 3ms
300 e@

S
o]
o

50
0 2 4 6 8 10 12 14 16

— Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H36263 MGA Job Number: G0417-001.17 Test Date: 9/9/04
Test Description: Post - Test Calibration Head #: 36
s Max Acceleration = 12.6g's @ 6.6 ms, Min Acceleration =-7.1 g's, @ 3.3 ms
10
5
0 4\/\’\/\ \} vf\ \\/ \/\/ / /\ /\vhvf
) \V
-10
0 2 4 6 8 10 12 14 16
Accel Y(g's) vs. Time (msec)
50 Max Acceleration = 5.5g's @ 5.8 ms, Min Acceleration =-233.7 g's, @ 3 ms
0 / =
-50
-100 \ /
-150 \ /
-200 \\/
-250
0 2 4 6 8 10 12 14 16

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




Test Number: H36263

Head Drop
(Preliminary Test Report)

MGA Job Number: G0417-001.17
Test Description: Post - Test Calibration

4-18

Test Date: 9/9/04

Head #: 36

10

Max Acceleration = .3g's @ .5 ms, Min Acceleration =-87.1 g's, @ 3 ms

AN

\

It

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

12

14

16
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PN (9-0’“;? '00‘1\9’

MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES: MGATPHDT.S PAGEGOF 7
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIALNUMBER: __ 36 CALIBRATION DATE: 4%
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 4,99
Temperature 19°Ct026°C 2?9
Relative Humidity 10% to 70% L2
Peak Resultant Acceleration 225 G's t0 275 G's 4T3
Peak Lateral Acceleration 15 G's Maximum N
Unimodal Acceleration Curve YES \'v'>
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | Dateof Last | Date of Next
Number Calibration Calibration
! ENDEVCO | 72642000 | $3e19% Sa3-dly N-2%~e)
3 ENDEVCO | 7264-2000 | 353 523y -2kt
Y ENDEVCO | 7264-2000 | <36353 5 24 >3-
REMARKS:
RECORDEDBY: 2579 /o pate: "¢
APPROVED BY: // % // >
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Head Drop
(Preliminary Test Report)

Test Number: H38248 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 38
Max Resultant = 242.8g @ 4.7 ms

250
200
150
100
50
0 B
0 2 4 6 8 10 12 14 16 18

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H38248 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 38

Max Acceleration = .8g's @ 12.3 ms, Min Acceleration =-14.7 g's, @ 4.6 ms

LN
) \L /N

A\ ~\
\VAAVaw N4

. W
y

-16
0

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

s Max Acceleration = 5g's @ 7.1 ms, Min Acceleration =-221.2 g's, @ 4.7 ms

0 \
-50 /
-100 .

-150 \ /
-200

-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: H38248 MGA Job Number: G0417-001.17 Test Date: 9/8/04
Test Description: Pre - Test Calibration Head #: 38

20 Max Acceleration = .6g's @ 12.2 ms, Min Acceleration =-99.7 g's, @ 4.6 ms

I~

-100 \/
0

2 4 6 8 10 12 14 16 18
Accel Z(g's) vs. Time (msec)
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
EEE oremirs e
HEAD DROP TEST SUMMARY -
PART 572L
HEADFORM SERIAL NUMBER: 038 CALIBRATION DATE: 4-9- o
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 4,94
Temperature 19°Cto 26°C zL
Relative Humidity 10% to 70% s
Peak Resultant Acceleration 225 G's 10275 G’s 228 .
Peak Lateral Acceleration 15 G’'s Maximum 1 OO |
Unimodal Acceleration Curve YES V<
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
ENDEVCO 7264-2000 T 3L\A7 S~23-o4 | lt-2¥-o4
3 ENDEVCO 7264-2000 IS s~23-09 | 1-23-of
1 ENDEVCO | 72642000 | 33e353 | §23-07 | ji-23-o4
REMARKS:
RECORDED BY: 7{\/ 4 M DATE: __ 4-1-04

APPROVED BY: Q/A
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Head Drop
(Preliminary Test Report)
Test Number: H38249 MGA Job Number: G0417-001.17 Test Date: 9/9/04
Test Description: Post - Test Calibration Head #: 38

Max Resultant = 238.3 6.1 ms
250 e@

—

200

150

100

50

0 5 10 15 20 25 30

Resultant Accel (g's) vs. Time (msec)
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Head Drop
(Preliminary Test Report)
Test Number: H38249 MGA Job Number: G0417-001.17 Test Date: 9/9/04
Test Description: Post - Test Calibration Head #: 38

Max Acceleration =.5g's @ 14.4 ms, Min Acceleration =-10 g's, @ 6.3 ms

2

0 ~ P~ —o

) ™

. \

) |

. |

!

124 5 10 15 20 25 30

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

s Max Acceleration = 4¢'s @ 8.9 ms, Min Acceleration =-217.7 g's, @ 6.1 ms
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-250
0

5 10 15 20 25 30
Accel X(g's) vs. Time (msec)




Test Number: H38249
Test Description: Post - Test Calibration

Head Drop
(Preliminary Test Report)

MGA Job Number: G0417-001.17

4-26

Test Date: 9/9/04
Head #: 38

Max Acceleration = .4g's @ 20.1 ms, Min Acceleration=-96.7 g's, @ 6.1 ms

~
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e e

10 15
Accel Z(g's) vs. Time (msec)
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MGA RESEARCH CORP
1996 JEEP
GRAND CHEROKEE
PT0400 9/9/04

AS DELIVERED
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MGA RESEARCH CORP
1996 JEEP
GRAND CHEROKEE
PT0400 9/9/04
AS DELIVERED
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Sy 09/09/04
MGA RESEARCH CORPORATION

NHTSA
1996 / JEEP / GRAND CHEROKEE
FMVSS 201U TESTING
Pre-Test Component
PT0400  G0417-001.17
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MGA RESEARCH CORPORATION
NHTSA
1996 / JEEP / GRAND CHEROKE
FMVSS 201U TESTING
Pre-Test Component
PT0400  GO0417-001.17
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MGA RESEARCH CORPORATION

NHTSA
1996 / JEEP / GRAND CHEROKEE 1§
FMVSS 201U TESTING
Pre-Test Component
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Pre-Test Component
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1996 Jeep Granc. “herokee PT0400

MGA-Temp/°C Min: 21.1 Max: 22.3

September 8-9, 2004

MGA-RH/% Min: 48.2 Max: 70.8 Avg: 59.1
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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: 735924 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/21/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0410

Performed By: ﬁ“é ‘/7/%
Approved By: M ‘52 ‘Z !

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 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: 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

Pexformed By: m@a /,%M
Approved By: M '{E 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 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: J21969 S/N: 862/247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 5/19/04 Calibration Date: 5/11/04
Calibrated By: Chris Vega/PCB Piezotronics,
Inc.
Test Reference Number: A0409
New DLR (100k , Units: G): 88.5
StdDeviation (%) 0.194

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

Temperature (°F): 73
Humidity (%): 43

Performed By: m 4/7/%

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is 13.8%.
All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded uncertainties
expressed at approximately the 95% confidence level using a coverage factor k=2.

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

CALIBRATION CERTIFICATE
Sensor Information Reference Sensor Information
Name: 2000 G Accelerometer Name: Reference Accelerometer
Model: 7624-2000 Model: 301M09/484B
S/N: 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: m M
Approved By: M lz Q l

All calibrations are traceable to the National Institute of Standards and Technology. Estimated uncertainty of the measurement is £3.8%.
All certification data and equipment are on file for inspection at your request. Best uncertainties represent expanded uncertainties
expressed at approximately the 95% confidence level using a coverage factor k=2,

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

www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7624-2000 Model: 301M09/484B
S/N: 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: e M

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

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

446 executive drive 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: J35918 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

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

StdDeviation (%)

% Difference in DLR (New vs. Old):

Temperature (°F):

Humidity (%):

A0412

0.929

-0.762

Performed By: W W
Approved By: M lg 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: 30/M09/484B
S/N: 136197 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,

Inc.
Test Reference Number: A0412
New DLR (100k , Units: G): 108.0
StdDeviation (%) 0.915

% Difference in DLR (New vs. Old): 0.719

Temperature (’F):

Humidity (%):

74

50

Performed By: ﬂm W

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 & 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: 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: W W

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: J36353 S/N: 862/247
Capacity: 2000 G Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,

Inc.
(, Test Reference Number: A0412
% New DLR (100k , Units: G): 96.8
StdDeviation (%) 0.376
% Difference in DLR (New vs. Old): -0.677
Temperature (’F): 74
Humidity (%): 50

Performed By: m 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 a coverage factor k=2.

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

www.mgaresearch.com
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~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

Temperature: 74°F Relative Humidity: 42%

TESTS BEFORE  AFTER

INPUT VOLTAGE (24+0.1V) 24.02 24.02

ICP CURRENT (4 + 0.6mA) 3.97 397

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

NOT ADJUSTABLE
10 Vp-p, 1 kHz REFERENCE

" FLAT TO 200kHz

As Recelved: In tolerance
As Left: In folerance

Special Notes: MGA Research

This document cextifies the equipment refersnced sbove meets published specifications. The callbration procedure is
hmmm10012-1 and former MIL-STD-45662A and s tracaable to NIST. *Measurement uncertainty (35%

mwmmﬂ)vmmhwom

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

B-10
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~Calibration Ceri‘iﬁ@jg&n

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

Serial Number: : 8622470

Description: ICP® Accelerometer H Back-to-Back Comparison Calibration

Manufacturer: PCB

Calibration Data
Sensitivity @ 100.0 Hz 31.17 mV/g Output Bias
(3-179 mV/m/s®) Transverse Sensitivity

—T

" 1000

Data Points
Frequency (Hz) a Frequeacy (Hz) Dev. (%) Frequency (Hz) Dev. (%)
50 . REF. FREQ. 00 . 5000.0 1.1
100 1. 300.0 0.7.
15.0 L. 500.0 0.8
30.0 X 1000.0 . 1.0 .
50.0 3000.0 L.T

Verbead

roem iy R

[ i ~ *The groviietionsi esasiest waed far colcalntions by e callbration syetem i u-uo“w
Condition of Unit

As Found: In Tolerance, No Adjustment Necessary

As Left: In Tolerance

Notes
Calibration is NIST Traceable thru Project $22/267400 and PTB Traceable thru Project 1055.
This certificate shall not be reproduced, except in full, without written approval from PCB Piezotronics, Inc.
Calibeation is performed in compliance with ISO 9001, ISO 10012-1, ANSUNCSL Z.540-1-1994 aad ISO 17025.
See Manufacturer's Specification Sheet for & detailed listing of performance specifications.
Measurement uncertainty (95% confidence level with coverage factor of 2).for frequency ranges tested during calibration are
as follom. 5-9 Hz; +-2.0%, 1099 Hz; +- 1.5%, 100-1999 Hz; +- 1.0%, 2-10 kHz; +-2.5%.

Technicisa: Chuck DiMaggio D Date: 05/13/04

®pcB PIEZOTRONICS™

3425 Waldon Avenne - MNYIM
TEL: $83-684-0013 - FAX: 7166333136 - weww.pch.com




Interim Certification Document

Part Description: Silver Serial Number: S08059801273

Single Point 2Sigma: S08-05 +/-.076mm (+/-.0030")

Linear Displacement 2 Sigma: S08-05 +/-.108mm (+/-.0042")

Certification Date: August 26, 2004

Measurement Standards, N.I.S.T., U K.A.S. TRACEABILITY

Bal-Tec Invar Ball Bar Kit Kit Number: 543  N.IS.T. Cert No.: LLO101/0310 Date:  08/18/04
U.K.A.S, Cert No.: 1.L0101/0310 Date:  08/18/04

*The Ball Bar Kit above has been calibrated against a laser interferometer traceable to NIST and UKAS standards {see test numbers above.)"

Mitutoyo Corporation, 10mm Step Gauge,  Code NO.: 515-744, Serial Number: 410101 N.LS.T. Control No.: 110107226 Date:  04/06/04

Measuring Range: 1.5m

U.K.A.S. Cert No.: 150674 Date:  02/25/04

Certification Results

A basic 4 quadrant certification included with all Faro Arms and compromised of: 2 vertical level single point repeatability test: PASSED

in 4 quadrants with 5 repeats from 4 directions.

Step gauge test in 4 quadrants 3 orientation per quadrant. PASSED

3 Length, 3 position free ball bar test in 4 quadrants. PASSED

This Instrument as received was within specification.

Date: FL/S

Ambient Temperature: 22°C +/- 3°C Technician: ’
Patrick Newell 8/26/2004

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

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

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

cl-ga
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Certificate Number:  20040725Cal
ﬁﬁ-ma @efrolf fesfinq .Eaéomforq, grzc. .

Certificate No. 3805

TH11 E. 11 Mia Roed, Wacren, M 48032-2703 « (586) 764-9000 « FAX (585} 754-5K45 » wwwrd-nc.com

Certificate of Calibration

Equipment Information
Customer: MGA Research Corporation Model: AP 20
446 Executive Drive Serial Number: E33603-0213
Troy, MI 48083 Manufactarer:  Dctocto
: iption: Scale
System ID: MGA0008T Deseciption §
Customer Asset No,:
Calibration Information
Calibration Date: 3724/04 Procedure Used: 33K6-4-72-198
Caliheation Due: '3R4/05 Calibrated ta:  MFR SPEC
Calibration Intervul: 12 Month
Revd In Tol:! Yes/lass Temperature: 24 °C
Returaed In Tol:! YesPass Humidity: 37 %RH
Performed On Site: No
Calibration Limitation:

The Uncertainty of the Measurements Pertaining to This Calibration are Estimatcd o be:  (0.006 + 0.01% Ind} I

! Past/Fail or Ia/Qur of Tolaance sipternents ace apinions odly of the peson performeng dhe calibeation based on data from measurements
at the time they weae tade, procedure utilized, professional experinct, and the unccrainty sssociaced with chis calibrarion. I i ukheazel
upmtlwmouhscwmdmfdnmmmtbczmﬂcmmu for ecoueacy for is tocended application.

Calibration Standards Used
Svstem ID:  Model: Serisle Menufaciurer Description: Date Dues
09126 CT485B 61201050 OMEGA Thermwhumidigraph $/12°04
07580 CLASSC 07580 TROEMNER WFIGHT SET 91104

Arry calibaton imerval and due dabe of thix devioe, if staexd, is 2t the sxquest of the qustames. Due @ the Gct that many vadsbles mayeifect
deift of repurrd valuer over tiaw there is no wecance iopBed chat dis kcn will mainein ic's stetad sacuncy thaagh e «ed of thic inpeval.

“Fhits Calibention hac been pecformed per requiremante of ISO 17(25-1999. Repocoed resaks are from stadands with accusacies that axe macezble
ta the Tnrcemations] Sestemss of Uit (SI), dedved from physical conscants, ratio messuee ments, aaticaal menpemenc standareds, of compared to
coasenass soindands, Masarement uaccrteniy is expecrsed ac 3 coafid kvel of sopeoxmards 95% fcovemze Bxror k=2).

Signatere: M / Date:_3-2¥-¢Y% Appmed:MZb:’. Date: 224 -oq.
. ey Wells

Technician

Daie Pricxed: 0372401 Priaced Br: Jerry Wells Page:1of 2 QFC 1043-1 Rev 441703

Durdt Tocsing Tadsmiary, Inc. bt xopacss, exreioacss, snd dar ace Sz the exchasire ox of ocr awsomens 1 whom tzcy waac aldmaoud 2:d dall nt be apraduad, ceaqx s
401, axboa the gromen appere’ of die Labasitocy. Oae ktters, sopurts, ond otifiestes sy onle i o come kel The e uf the atme Dutast Tosting Labunatsory, Tne o
s Sad oc lasgais, s ooz peemitkd wheuect Ly the o e et barechurer adeecing, eopnets o st farme of modia, withvr:t peine wei Son ypermal




B-14
Detroit Testing Laboratory, Inc.

CALIBRATION DATA SHEET

Date: 3724104
DTL L.D: MGAONO81
Cert. Number: 20040729Cal

Cal Point Reading Reading Deviation Deviation % of Allowod % of Allowed
ib As Found Asleft AsFound AslLeft DevasFound 0Oevasleft
std Ib b ib b
uut uut
5.00 5.00 5.00 0.00 0.00 00 0o
10.00 10.01 10.00 0.01 0.00 100.0 0.0
15.00 15.01 15.00 0.01 0.00 100.0 0.0
20.00 20.01 20.00 0.01 0.00 100.0 0.0

Page 2 of 2
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MICHIGAN OPERATIONS

DOC. NO: MGATPTHMC
SURER QEOES MOATITMG. PASEAOFS
. Tape Measure Calibration Certificate
cference Stee] Rule Subiect Tape Measure
Brand: _ (5LE Brand: Srartc s
SN: - (/223 SMN: &%
CalibrationDate: /7 24~ 2 Calibration Date: ___/+ 7~
R°f°n’;°°° s“:‘;:;;m Differeace R‘f:!‘n“" S TI0E | Diference
0 B o 450 s O
25 zs o 475 415 &
50 S0 (7, 500 0o >
75 2 y 525 433 <>
100 /00 o 550 550 <>
125 72¢ o 575 57§ &
150 /5> 0 600 Gt o
175 ¥ % 625 223 o
200 2o o 650 657> o
225 225 o 675 e75 ”
250 25° 0 700 702 0
275 275 0 725 725 o
300 S o 750 7s® o
125 d28 ) 775 275 o
350 s 0 800 _Loo %
375 - 575 O 825 75 o
400 Yoo 0 850 £y? [0,
425 v / 875 g7s %

If all differences arc + 1 mum, then the tape measure is acceptable. o
Pass _X__ Fait _ Maximum Difference=__ &2

Date: /- 705 Performed By: /g//lffll-;*
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Nu%ig]h Inc.

10421 Enterpriss Drive

Davisburg, Mi 45350

2Ap-922-1435  Fax 246-022-1455
IBOECH 7025 ACCREDIED - -

Z::mm LA ?\eﬁﬁﬁ"&
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i “Wc}! It
XnﬁimiorM;" s
i 708
serini'%@qrozz D

Seal Apphed? Q) Yes Mo

Loud Section #1

Toad Section #2

Toad. Secgi‘??”




Certificate Number: 20040204Cal

S =S, \@éfroz'f Ze;ft'nq .g;zéora{orq, grzc. Contente He 3805

7N E. 11 Mile Foad, Warven, MI 48092-2709 » (5B6) 754-5000 « FAX {586) 754.9045 * wwvedi-inG. com

Certificate of Calibration /

Equipment Information
Customer: MGA Research Corporation Model: Pro 360
446 Executive Drive Serial Number: NONE
Troy, MI 48083 Manufacturer: Mitutoyo
Destription:
System H): MGAG0072 o Protractor
Customer Asset No.: meAoooIZ(sr290¢)
Calibration Information
Calibration Date: 1/28/04 Procedure sed:  33K6-4-1597-1/99
Calibration Due: 17/28/05 Calibrated to: MER SPEC -
Calibration Interval: 12 Month
Revd In Tol: ! Yes/Pass Temperatures 20 °C
Returned In Tol: ' Yes/Pass Humidity; 35 %RH
Performed On Site; No
Calibration Limitation:
The Uncertainty of the Measurements Pectaining to This Calibration are Estimated to be: . Various

! Pass/1'sl or Io/Oue of Tolemner statemeats ace opinioas only of the person pedorming the calibveation based oa data from measusements st the
time they were made, procedure utllized, professional expericacs, and the uncertainty associated with chis caibadon. It is uitimatcly up to the
user of this equipment to determine if this item meets their specific requisements for accueacy for irs intended application.

Calibration Standards Used
System ID: Muodck: Serfal: Manufactorer Description: Date Due:
09098 CT4858 61201094 Omega Thermohumidigraph 7728004
Q7748 2X2 13928 TRU-STONE Granite Surface Plate 2119104
10493 SP-66-S1 9902 Suburban Tool, Inc. Sine Plate 216
09156 CHALLENGER 81 P 09156 AA JANSSON Gage Blocks 354

Acy cilibration intervsl and due date of this device, if enated, 1 at the teqocst of the customee. Due 10 the fact that many vadables may cffoct drift of copocoed valucs
over time there is ao uerioance implied drae this iteoy will saiataio i's secd acouner throoph the cod of this intereal,

“fhis Calibeation hias been performed pet requizemeats of ISO 17023-1999. Reposted rejults acc fram standards with accuracics that ace traceable to the
International Systems of Units {ST), desived from physical constants, ratio measurements, eationa mersurcmeat standards, or compared o conscisus
standgnds. Measurement unceecainty is expressed ot a confidence level of approsimarely 95% (covgrage fecsork=2).

Signaturt:?dﬁ-/ zf-\-—ws.- Date:_/: -Af-oq Apprnvm Date: f [/ e¢ 67

Paul ‘Wonsowicz Techunician
Date Printed: 01/29/04  Peinwed By: Paul Wonsowicz Page:lof o OFC [048-1 Rev #/17/03
Deteose Tevtng Laboeswory, tac. Iermees repors, cershcas, aad daea awe for the exclustve me of oucr wmmmmuMmuMmhM

M&ccd«nWo‘ﬁehbﬂvq‘-m Mumdmﬁmawunmmimmdk-chmT Labocatory, lac. ocits Seat ot
Taxiguia, dec 0C permiticd 1o be wied by e oa dheic = dmgmummdmﬁwm‘ﬂﬂw




