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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 Chevrolet Blazer, for FMVSS 201U, Occupant Protection in Interior

Impact - Upper Interior Head Impact Protection.

Tests were conducted on September 1-2, 2004 on a 1996 Chevrolet Blazer, manufactured

by General Motors 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 Chevrolet Blazer was equipped with A, B, C, and rear-pillars, a grab handle over the

passenger side door and both rear doors, and a fixed seat belt anchorage on each B and C-pillar.

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 BP1 OP1 UR2
AP2 BP3 SR2A
AP3 BP4 SR3-3




TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 1996 Chevrolet Blazer

VEH. NHTSA NO.: PT0101 VIN: 1IGNDT13W3T2 COLOR: White
VEH. BUILD DATE: July, 1996 TEST DATES: September 1-2, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

| VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) IMPACT ON FMH |
| SIDE ANGLE ANGLE (kph) (mm)
| (deg) (deg) _
| Above | Left/Right
- e T
—AP3 Left 206 38 23.9 1293 | 1493 | 12 3Lleft |
AP3 Right 155 36 24.2 1497 | 1764 | 20 0 i
T BP1 Right 30 27 23.8 669 | 666 | 52 7 Left
BP3 Left 270 2 235 753 | 778 | 30 3 Right
BP4 Right 110 10 23.4 785 | 820 | 30 0
oP1 Right 90 5 239 745 | 766 | 20 7 Left
SR2A Left 270 23 23.6 1199 | 1368 | 23 7 Left
| SR3-3 Right 90 30 24.0 665 | 661 | 46 6 Right '
| URZ Left 270 50 236 697 | 703 | 36 2Left |

Above and left/right refers to the position relative to reference pt. 0 where the target contact

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

VA N
/ f | \} \
{ R
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POST TEST COMMENTS:

The following description lists any post-test damage or other test observations for each target.
AP2 Left: Pillar trim cracked.

OP1 Right: Cracked seat belt anchor cover.

No damage was observed for any other targets.
REMARKS:
The targets listed were impacted in the following order:
Left: AP2, BP3, UR2, SR2A

Right: AP3, AP1, BP1, OP1, SR3-3, BP4

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

abserved for vertical components.

‘ECORDED BY: David G. Gotwals DATE: September 2, 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 Chevrolet Blazer

VEH. NHTSA NO.: PT0101 VIN: 1GNDT13W3T2 COLOR: White
VEH. BUILD DATE: July, 1996 TEST DATES: September 1-2, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

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

door and both rear doors, and a fixed seat beit anchorage on each B and C-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: 8/27/04; Odometer Reading: 87,372 miles

DATA FROM VEHICLE’S CERTIFICATION LABEL:
Vehicle Manufactured By: General Motors Corporation
Date of Manufacture: July, 1996; VIN: 1GNDT13W3T2

GVWR: 2404 kg; GAWR FRONT: 1225 kg
GAWR REAR: 1225 kg



DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 240 kpa REAR: 240 kpa
Recommended Tire Size: P205/75R15
Recommended Cold Tire Pressure:
FRONT: 240 kpa REAR: 240 kpa
Size of Tire on Test Vehicle: P205/75R15
Type of Spare Tire: P205/75R15; 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) = 536 kg
No. of Occupants x 68 kg = 340 kg
Rated Cargo/Luggage Weight (RCLW) = 196 kg (difference)

Maximum Cargo/Luggage Weight (201U) = 136 kg

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

Right Front = 507.0 kg Right Rear = 408.0 kg
Left Front = 529.0 kg Left Rear = 440.5 kg
TOTAL FRONT = 1036.0 kg TOTALREAR = 848.5kg
% Total Weight=  _55.0 % % Total Weight= _45.0 %

TOTAL DELIVERED WEIGHT = _1884.5 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1884.5 kg
Rated Cargo/Luggage Wt. = _136.0kg
TARGET TEST WEIGHT 2020.5 kg




WEIGHT OF TEST VEHICLE:
Right Front = 510.0 kg
Left Front = 524.5 kg
TOTAL FRONT = 1034.5 kg
% Total Weight= _51.2 %
TOTAL TEST WEIGHT =2021.5 kg

Right Rear = 476.0 kg
Left Rear = 511.0 kg
TOTAL REAR = 987.0 kg
% Total Weight = _48.8 %

Weight of ballast secured in vehicle’s cargo area =137 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 =

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

AS TARGETED:

Right Front _812.0 mm;
Right Rear _844.0 mm;

Left Front _898.0 mm;
Left Rear _829.0 mm
_0.7 Rear higher

_0.8 Rear higher

_0.5 Right side higher

_0.9 Right side higher

0.1 Rear higher
0.3 Rear higher
0.5

R
0.9 Right side higher

ight side higher

Right Front _1014.0 mm; Left Front _1010.0 mm;

Right Rear _1034.0 mm; Left Rear _1028.0 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 =

_0.3 Rear higher
_0.4 Rear higher
_0.4 Right side higher
_0.8 Right side higher

0.3
04
04
0.8

ar higher

Re

Rear higher
Right side higher
R

ight side higher




AS TESTED ON LEFT SIDE:

Pitch Angle at Right Door Sill = _0.3 Rear higher
Pitch Angle at Left Door Sill=  _0.4 Rear higher
Roll Angle at Front Bumper = _04R
Roll Angle at Rear Bumper = _08R

VEHICLE WHEELBASE = 2720 mm

ight side higher
ight side higher

REMARKS: The seat travel distance was measured to be 215 mm for the driver front seat and 215

mm for the passenger front seat.

ECORDED BY: David G. Gotwals DATE: August 30, 2004

APPROVED BY: Helen A. Kaleto




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

VEH. MOD YR/MAKE/MODEL/BODY: 1996 Chevrolet Blazer
VEH. NHTSA NO.: PT0101 VIN: 1GNDT13W3T2 COLOR: White

VEH. BUILD DATE: July, 1996 TEST DATES: September 1-2, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

Fﬁl‘TORIZONTAL ANGLE MINIMUM MAXIMUM ]
SPECIFIED RANGE HORIZONTAL ANGLE HORIZONTAL ANGLE
- |
A-PILLAR  |L 195°-255° L 2052° L 2460°
R 105°-165° R 113.0° R 1554°
B-PILLAR  |L 195°-345° L 199.6° L 283.9°
R 15°-165° R 78.1° R 160.3°
AS DETERMINED USING THE PROCEDURES SPECIFIED INS8.13.4.1

REMARKS:

"ECORDED BY:David G. Gotwals DATE: August 30, 2004

APPROVED BY: Helen A. Kaleto
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VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/ MAKE/MODEL/BODY: 1996 Chevrolet Blazer

VEH. NHTSA NO.: PT0101
VEH. BUILD DATE: July, 1996 TEST DATES: September 1-2, 2004

VIN: 1GNDT13W3T2

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

VERTICAL IMPACT ANGLE RANGES

COLOR: White

VERTICAL ANGLE MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
FRONT HEADER |FH1 |L  0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
FH2  |L 0°-50° L 0 L 50°
R 0°-50° R 0° R 50°
SIDE RAIL SR1 L 0°-50° . o L 43°
R 0°-50° R 0° R 44°
SR2A |L  0°-50° L 0 L 43°
R 0°-50° R 0° R 47°
SR2B L 0°-50° L 0° L 43°
R 0°-50° R 0° R 50°
SR3-1 [L  0°-50° L 0 L 42°
R 0°-50° R 0° R 42°
SR3-2 [L  0°-50° L 0° L 50°
R 0°-50° R 0° R 50°
SR3-3 [L  0°-50° L 0° L 30°
R 0°-50° R 0° R 30° |
A-PILLAR AP1 L -5°-50° L 50 L 25°
‘[ R -5°50° R -5° R 25°
AP2 L -5°-50° L 5° L 38
] R -5°50° R -5° R 38°




VERTICAL ANGLE MINIMUM VERTICAL | MAXIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
AP3 L -5°-50° L -5° L 36°
R  -5°50° R -5° R  36°
BP1 (L -10°-50° L -10° L 27°
B-PILLAR R -10°-50° R  -10° R  27°
BP2* |L 0°-50° L 0° L 1°
R 0°-50° R 0° R 1°
BP3 L -10°-50° L -10° L -2°
R -10°-50° R -10° R -2°
BP4 |L  -10°-50° L -10° L -10°
R -10°-50° R  -10° R  -10°
OTHER PILLAR {OP1* |L 0°-50° L 0° L 5°
R 0°-50° R 0° R 5°
oP2 |L -10°-50° L -10° L 1°
R -10°-50° R  -10° R 1°
JPPER 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: August 30, 2004

2-10
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TABLE 2-5

TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 1996 Chevrolet Blazer

VEH. NHTSA NO.: PT0101 VIN: 1GNDT13W3T2 COLOR: White
VEH. BUILD DATE: July, 1996 TEST DATES: September 1-2, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholas Brzuch, Bryan Hood

- — ket et " —

[hﬂ_e;isuIeﬂeitlt - Description JffLSEi Right Side
M Seat Fore/Aft Travel (Front seats) 215 mm 215 mm
T° Horizontal £ {CG-F1 (Left Seat) to (Right A-Pillar)} 114 .0° ~=
A1° 360° - T° 246.0° -
We Horizontal 7 {CG-2 (Left Seat) to (Left A-Pillar)} 205.2° -
A2° A2° = W° 205.2° -
U° Horizontal £ {CG-2 (Left Seat) to (Left B-Piliar)} 283.9° -
B1° B1°=U° 283.9° -
Ve Horizontal / {CG-R (Left Seat) to (Left B-Pillar)} 199.6° -
B2° B2° = V° 199.6°
W (right) Horizontal / {CG-F2 (Right Seat) to (Right A-Plillar}} -- 155.4°
A1° (right) | A1° (right) = W (right) - 155.4°
T ° (right) Horizontal / {CG-F1 (Right Seat) to (Left A-Pillar)} -- 247 .0°
AZ2° (right) 360°-T° (right) - 113.0°
V ¢ (right) Horizontal £ {CG-R (Right Seat) to (Right B-Piilar)} -- 160.3°
B1° (right) B1° (right) = V° (right) - 160.3°
U © (right) Horizontal / {CG-F2 (Right Seat) to (Right B-Pillar)} - 78.1°
B2° (right) B2° (right) = U° (right) - 78.1°
J A-Pillar {(Plane 3) - (Plane 5)} 3464 mm | 371.8 mm
J/2 J+2 173.2mm | 185.9 mm
D1 Upper Roof {{(Plane A) - (Plane B)} 2430.0 mm
D1/2 D1+2 1215.0 mm
D2 Upper Roof {(Plane C) - (Plane D)} 1182.3 mm
D2/2 D2 =2 591.2 mm 1
.35D1 .35 x D1 850.5 mm
.35D2 35 x D2 413.8 mm




m
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Measurement Description _l Left Side | Right Side
N B-Pillar {{BPR) - (lowest point on daylight opening forward of B-Pillar)} T453.0 mm | 446.8 mm
N/2 B-Pillar {(BP3) - (lowest point on daylight opening forward of B-Pillar)} | 226.5mm | 113.4 mm
N/4 B-Pillar {(BP4) - (lowest point on daylight opening forward of B-Pillar)} | 113.3mm | 111.7 mm
Q Q-Piitar (Plane 13 — Plane 14) 446.0mm | 445.9 mm
Q/2 Q/2 223.0 mm | 223.0 mm
D R-Piliar (Point 7 — Point M) 955.0 mm | 960.0 mm
| 3D 3D/7 409.3mm | 411.4 mm
As determined using the Procedures specified in S10.1-10.13.
SgRP Locations (vehicle coordinates)
= ]
Left (mm) Right (mm)
X y z X y z
Front 2375.0 -343.0 795.3 2375.0 343.0 795.3
Rear 3237.0 -343.0 901.3 3237.0 343.0 901.3
SgRP Locations (world coordinates)
Left (mm) Right (mm)
X y z X y z
Front 2375.0 -343.0 795.3 2375.0 343.0 795.3
Rear 3237.0 -343.0 901.3 3237.0 343.0 901.3




CG Locations (world coordinates)

2-13

Left (mm) Right (mm)
X y z X y z
CGF1 2320.0 -343.0 1455.3 2320.0 343.0 1455.3
CGF2 2535.0 -343.0 1455.3 2535.0 343.0 1455.3
CGR 3397.0 -343.0 1561.3 3397.0 3430 | 15613

REFERENCE FOR VEHICLE COORDINATE SYSTEM:

REMARKS: Front inboard driver seat anchor (x, y, z) = (2014.4, -223.0, 626.2)

Rear inboard driver seat anchor (x, y, z) = (2468.5, -120.0, 590.3)

Front outboard passenger seat anchor (x, y, z) = (2145.2, 599.0, 599.3)

ECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: Auqust 30, 2004




VEH. MOD YR/MAKE/MODEL/BODY: 1996 Chevrolet Blazer

VEH. NHTSA NO.;: PT0101
VEH. BUILD DATE: July, 1996 TEST DATES: September 1-2, 2004

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

TABLE 2-6

VIN: 1IGNDT13W3T2

SUMMARY OF TARGETING RESULTS

COLOR: White

F

___SUMMARY OF TARGETING RESULTS

e e e ——

2-14

o — - ——y

|
|
Impact 1
|

| Target Location (mm) Horizontal Vertical Relocation Extension
| Angle (deg) | Angle (deg) | (Yes/No) (# of 25 mm | (Yes/No)
| A-Pillar Left Side
AP1 2083.5 | -546.7 1590.8 246 25 No - No ]
[ AP2 19946 | -598.9 1503.7 206 38 No -- Yes }
AP3 1890.8 -643.1 1417.8 206 36 No -- No 1
ll A-Pillar Right Side ]
L AP1 2084.8 543.3 1594 .2 113 25 No -~ Yes “
AP2 1985.1 594.3 1505.6 155 38 No - No
AP3 1865.7 643.5 1408.5 1565 36 No -- Yes
B-Pillar Left Side
BP1 2638.4 | -486.3 1623.9 270 27 No - No
BP2 2647.8 | -613.4 1452.9 270 1 No - No
BP3 2604 .1 -657.1 1398.3 270 -2 No -- Yes
BP4 2721.2 | -699.4 1286.5 -- -- Yes -- --
REL 2713.4 -686.4 1307.0 250 -10 -- 1 No
B-Piilar Right Side
BP1 2635.9 483.8 1625.7 0 27 No -- Yes
BP2 2647.0 617.5 1454.7 90 1 No -- No
BP3 2604.1 -657.1 1398.3 90 -2 No -- No
[ BP4 2715.5 706.4 1291.8 - - Yes -- -- I
L REL 2707.6 693.1 1315.0 110 -10 -- 1 Yes J
F Other Pillar Left Side J
OPR 3391.1 -475.5 1633.7 -- -- No - No
OP1 3505.0 [ -601.8 1456.6 270 5 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)

OP2 352561 -644.1 1415.7 - - Yes - -
REL 3547.7 | -644.0 1404 .4 270 1 - 1 No
Other Pillar Right Side
OPR 3389.5 482.8 1637.8 - - No - No
OP1 3496.3 616.2 1458.2 90 5 No - Yes
oP2 3513.3 660.6 1414.8 -~ - Yes - -
REL 3538.3 661.3 1407 .1 90 1 - 1 No
Rear Pillar Left Side

RP1 4108.2 -501.6 1572.3 Exempt from testing.

RP2 4257.3 -575.5 1423.3 Exempt from testing.

Rear Piilar Right Side
RP1 4112.0 498.7 1577.6 Exempt from testing.
RP2 4254.8 597.4 1428.4 Exempt from testing.
Front Header Left Side

FH1 1968.1 -438.5 1592.4 - - Yes - -

REL 19493 | -4225 1582.8 180 50 - 1 No

FH2 1839.7 | -287.5 1602.0 - - Yes -~ -

REL 1919.2 | -289.7 1584.3 180 50 - 1 No

Front Header Right Side

FH1 1970.3 440.8 1598.2 - - Yes - -

REL 1954.7 423.2 1589.9 180 50 - 1 No

FH2 1944.4 285.7 1608.7 - - Yes - -

REL 1922.9 288.7 1590.2 180 50 - 1 No

Side Rail Left Side

SRA1 22333 | -499.2 1627.7 270 43 No - No
SR2A 23833 | -497.6 1633.8 270 43 No - Yes
SR2B 2337.8 | -498.3 1634.1 270 43 No - No
SR3-1 30742 | -501.5 1685.5 270 42 No - No
SR3-2 31994 | -5171 1610.7 270 50 No - No
SR3-3 3541.3 | -514.8 1611.4 270 30 No - No

Side Rail Right Side
SR1 2235.1 500.6 1633.6 - - Yes - -
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SUMMARY OF TARGETING RESULTS
Target Location (mm) Horizontal Vertical Relocation Extension Impact
Angle (deg) | Angle (deg) | (Yes/No) (# of 25 mm | (Yes/No)
X y z Spheres)
REL 2207.2 4991 1631.5 90 44 - 1 No
SR2A 2383.9 4994 1639.5 - - Yes - -
REL 24301 508.1 1617.5 390 47 - 2 No
SR2B 2336.7 500.5 1638.1 - - Yes - -
REL 23296 498.9 1584.3 90 50 - 2 No
SR3-1 3058.2 517.6 1596.8 90 42 No -- No
SR3-2 3197.7 525.4 1613.6 90 50 No - No
SR3-3 3540.3 518.5 1618.0 90 30 No - Yes
Rear Header Left Side
RH 4046.8 -342.8 1636.1 Exempt from testing.
Rear Header Right Side
RH 4042.2 343.4 1639.5 Exempt from testing.
Upper Roof Left Side
UR1 22447 | -4094 1650.4 270 50 No - No
UR2 2636.8 -406.7 1641.0 270 50 No - Yes
UR3 33958 | -410.9 1659.6 270 50 No - No
Upper Roof Right Side
UR4 3391.0 407.6 1665.1 90 50 No - No
UR5 2637.3 404.8 1643.4 90 50 No - No
UR6 2248.9 410.2 1653.7 90 50 No -- No

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

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.

RECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: Auqust 30, 2004
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===—mga Impact Testing

9/1/04 G0417-001.18

1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR

TEST #6 RIGHT AP1
H/V IMPACT ANGLE= 113 / 25

FM4518 PRE - TEST
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A impact T»::‘»‘.t:r':g
31704 G04(7-001.18
1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR

TEST#6  RIGHT AP1
HV IMPACT ANGLE= 113 / 25

FM4518  POSTITEST
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impact Tesling
G0417-001.18

1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR

TEST #6 RIGHT AP1
= H/V IMPACT ANGLE= 113 /25

f FM4518  POST-TEST




MICHIGAN OPERATIONS

DATE: 2/8/01

SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3

REVISION NO.: 2
PAGE1 OF 1

JOB/NHTSA NO: G0417-001.18

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP1 Right

MGA Test Reference No.:FM4518

Approach Horizontal Angles:113°

Approach Vertical Angles:25°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:BLAZER 1996

Test Number:#6

Temperature:22C

Humidity:56%

Time of Test:5:10 PM

FMH Serial No:038

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

1169

1329

2.8

23.7

28

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 1.35 1.58

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

No visible damage

|
Recorded By: ##z=~ /’} /%~ Approved By*(‘l\L&p_Q_,@_d@Date: 9’/ —olf

*Only necessary for NHTSA (Government) Compliance testing.




FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 6 Target: AP1
FM4518 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 113/25

HIC(d) = 1169, HIC = 1329, Delta T = 2.8 msec

Max Resultant =233.8 g's @ 16.8 mm

250
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100

50

0 5 10 15 20 25

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

Max Resultant =233.8 g @ 2.9 msec

250

200 /\

150
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50

~

0 2 4 6 8 10 12

Resultant Accel (g's) vs. Time (msec)
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Customer: CHEVY
Test# 6
FM4518
Additional Desc: N/A

FMH

G0417-001.18

Vehicle Program : BLAZER

Test Date:

Model Year: 1996
Target: AP1

Vehicle Side: Right

9/1/04

HIC(d) = 1169, HIC = 1329, Delta T = 2.8 msec

Horz/Vert Angle: 113/25

Max Acceleration =-.1 g's @ 0 msec, Min Acceleration =-223.2 g's @ 2.9 msec

50
0 //’-*\—/———”
-50 \ /
-100 \
-150 /
-200 \/
-250
0 2 4 6 8 10 12
Accel X (g's) vs. Time (msec)
6 Max Acceleration =4.7 g's @ 2 msec, Min Acceleration =-5.8 g's @ 3.8 msec
4 VAV
0 // \\ /\ AT
W \ \/\/ MIEVANIF AN
2 /\\//\—\/‘/
_4 ‘:‘/ \\/
-6
0 2 4 6 8 10 12
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 6 Target: AP1
FM4518 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 113/25

HIC(d) = 1169, HIC = 1329, Delta T = 2.8 msec

Max Acceleration =-.9 g's @ 10.4 msec, Min Acceleration =-70.2 g's @ 3.2 msec

10

——

0 2 4 6 8 10 12

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

55 Max Velocity =23.8 kph @ 84.6 msec, Impact Velocity = 23.7 kph

. /]
. / \\

\
-10

-15
0

50 100 150 200 250
Velocity (kph) vs. Time (msec)
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Customer: CHEVY
Test# 6

FM4518

Additional Desc: N/A

FMH
G0417-001.18
Vehicle Program : BLAZER Model Year: 1996
Target: AP1
Vehicle Side: Right
Test Date: 9/1/04 Horz/Vert Angle: 113/25

HIC(d) = 1169, HIC = 1329, Delta T = 2.8 msec

Max Displacement =23.1 mm @ 10.8 msec

25

-
[——

20

15

10

4 6 8 10 12

Displacement (mm) vs. Time (msec)
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impact Testing

" 911/04 G0417-001.18

| 1996 CHEVY BLAZER
*EMVSS 201U - UPPER INTERIOR
BIEST#1  LEFTAP2
"HIVIMPACT ANGLE= 206 / 33 M
FM4513  PRE- TEST
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JOB/NHTSA NO: G0417-001.18

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): AP2 Left

MGA Test Reference No.:FM4513

Approach Horizontal Angles:206°

Approach Vertical Angles:38°

VEHICLE YR/MAKE/MODEL:BLAZER 1996

Test Number:#1

Temperature:22C

Humidity:61%

Time of Test:11:45 AM

FMH Serial No:035

3-12

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1293 1493 3 23.9 12 3L

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

Axis Channel Serial No. DLR Value AV Pre-Test AV Post-Test
X 5 J35924 -92.4 1.67 1.67
Y 6 J35919 93.8 1.54 1.54
z 7 J21969 88.5 1.40 1.32

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

Cracked pillar trim

Recorded By: = 7 ~“2— Approved By*:g& s fz.k@QQ'hDate: 4-i-ol

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 1 Target: AP2
FM4513 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 206/38

HIC(d) = 1293, HIC = 1493, Delta T = 3 msec

550 Max Resultant =238.7 g's @ 26.3 mm

200 r\
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N

50

/ /
/ ]

0
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Resultant (g's) vs. Displacement (mm)

Max Resultant = 238.7 g @ 4.6 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 1 Target: AP2
FM4513 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 206/38

HIC(d) = 1293, HIC = 1493, Delta T = 3 msec

Max Acceleration =-.6 g's @ 0 msec, Min Acceleration =-234.9 g's @ 4.4 msec

50

e

_—

. W\ /

\/
_/

-250
0 2 4 6 8 10 12 14
Accel X (g's) vs. Time (msec)
10 Max Acceleration = 8.4 g's @ 2.3 msec, Min Acceleration =-9.2 g's @ 5.9 msec
8 o

A Y

0 2 4 6 8 10 12 14

Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 1 Target: AP2
FM4513 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 206/38

HIC(d) = 1293, HIC = 1493, Delta T = 3 msec

Max Acceleration =3 g's @ 11.5 msec, Min Acceleration = -44 g's @ 5.1 msec
0 A A
ALV o
-5
0 \ o

35 /
40 \ /
\,\//

-45
0 2 4 6 8 10 12 14
Accel Z (g's) vs. Time (msec)
30 Max Velocity = 24.1 kph @ 90.3 msec, Impact Velocity = 23.9 kph
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20 /\\
15 /
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I I B
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50 100 150 200 250
Velocity (kph) vs. Time (msec)
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0
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Customer: CHEVY
Test# 1

FM4513

Additional Desc: N/A

FMH
G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/1/04
HIC(d) = 1293, HIC = 1493, Delta T = 3 msec

3-16

Model Year: 1996

Target: AP2

Vehicle Side: Left
Horz/Vert Angle: 206/38

30

Max Displacement = 28.5 mm @ 6.3 msec

25

—\

20

T

15

10 /
5

4 6 8

Displacement (mm) vs. Time (msec)
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———maa Impact Testing
Y G0417-001.18
1996 CHEVY BLAZER
EMVSS 201U - UPPER INTERIOR

TEST #5 RIGHT AP3
H/V IMPACT ANGLE= 135/ 36

FM4517 PRE - TEST
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mga impact Testing
G0417-001.18

1996 CHEVY BLAZER

FMVSS 201U - UPPER INTERIOR
TEST #5 RIGHT AP3
H/V IMPACT ANGLE= 155136
FM4517 POST-TEST
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mga Impact Testing
G0417-001.18

1996 CHEVY BLAZER

&= FMVSS 201U - UPPER INTERIOR
== TEST#5 RIGHT AP3

§ H/V IMPACT ANGLE= 155/36
FM4517 POST-TEST




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

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

3-20

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.18  VEHICLE YR/MAKE/MODEL:BLAZER 1996

GENERAL TEST PARAMETERS: Test Number:#5
Target (Vehicle Side): AP3 Right Temperature:22C
MGA Test Reference No..:FM4517 Humidity:59%

Approach Horizontal Angles:155° Time of Test: 4:40 PM

Approach Vertical Angles:36° 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
1497 1764 3.5 242 20 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 1.55 1.54
Z 7 J35918 97.9 1.33 1.32

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

No visible damage

Recorded By: _-Zz=— // /%—— Approved By*&&QQ/»Q ,m%ate: ide]

*Only necessary for NHTSA (Government) Compliance testing.



Customer: CHEVY

Test# S
FM4517

Additional Desc: N/A

Vehicle Program : BLAZER

FMH
G0417-001.18

Test Date: 9/1/04

3-21

Model Year: 1996

Target: AP3

Vehicle Side: Right

Horz/Vert Angle: 155/36

HIC(d) = 1497, HIC = 1764, Delta T = 3.5 msec

Max Resultant =241.2 g's @ 23.6 mm
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200 —————r
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100 ] ]
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Resultant (g's) vs. Displacement {mm)
Max Resultant=241.2 g @ 3.9 msec
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150 —
100 —
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 5 Target: AP3
FM4517 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 155/36

HIC(d) = 1497, HIC = 1764, Delta T = 3.5 msec

Max Acceleration =-.1 g's @ 0 msec, Min Acceleration =-237.5 g's @ 3.9 msec
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Accel X (g's) vs. Time (msec)
g Max Acceleration =5.3 g's @ 5.7 msec, Min Acceleration =-3.4 g's @ 10.3 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.18

Model Year: 1996
Target: AP3

Vehicle Side: Right
Horz/Vert Angle: 155/36

Customer: CHEVY
Test# 5

FM4517

Additional Desc: N/A

Vehicle Program : BLAZER

Test Date: 9/1/04
HIC(d) = 1497, HIC = 1764, Delta T = 3.5 msec

10 Max Acceleration = .6 g's @ 1.6 msec, Min Acceleration = -59.1 g's @ 5.6 msec
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Accel Z (g's) vs. Time (msec)

Max Velocity =24.3 kph @ 84.5 msec, Impact Velocity =24.2 kph
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER
Test# 5
FM4517
Additional Desc: N/A Test Date: 9/1/04

HIC(d) = 1497, HIC = 1764, Delta T = 3.5 msec

3-24

Model Year: 1996
Target: AP3

Vehicle Side: Right
Horz/Vert Angle: 155/36

Max Displacement = 26.9 mm @ 5.9 msec

: |
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Displacement (mm) vs. Time (msec)
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1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR
TEST #7 RIGHT BP1
HV IMPACT ANGLE= 90 / 27
FM4519  PRE - TEST
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Impact Testing

}1/04 G0417-001.18
1996 CHEVY BLAZER

FMVSS 201U - UPPER INTERIOR

TEST #7 RIGHT BP1

H/V IMPACT ANGLE= 90 | 27

FM4519 POST-TEST
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mga Impact Testing

G/1/04 G0417-001.18
1996 CHEVY BLAZER

FMVSS 201U - UPPER INTERIOR

TEST#7  RIGHT BP1
B H/\ IMPACT ANGLE= 90/ 27
 FM4519  POST-TEST




MICHIGAN OPERATIONS DOC. NO.: MGATP207210.3
DATE: 2/8/01 REVISION NO.: 2
SUPERCEDES: MGATP207210.2 PAGE10OF1

3-28

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.18  VEHICLE YR/MAKE/MODEL:BLAZER 1996

GENERAL TEST PARAMETERS: Test Number:#7

Target (Vehicle Side): BP1 Right Temperature:22C

MGA Test Reference No..FM4519 Humidity:54%

Approach Horizontal Angles:90° Time of Test:5:45 PM

Approach Vertical Angles:27° 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
669 666 2.7 23.8 52 7L

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 1.66
Y 6 J35919 93.8 1.54 1.53
z 7 J21969 88.5 1.58 1.57

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

No visible damage

Recorded By: W//) ~Zz~— _Approved By*: M%Q_@m Date: -/~

*Only necessary for NHTSA (Government) Compliance testing.




Customer: CHEVY

Test# 7
FM4519

Additional Desc: N/A

3-29

FMH
G0417-001.18
Vehicle Program : BLAZER Model Year: 1996
Target: BP1
Vehicle Side: Right
Test Date: 9/1/04 Horz/Vert Angle: 90/27

HIC(d) = 669, HIC = 666, Delta T = 2.7 msec

Max Resultant = 177.5 g's @ 20.4 mm
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 7 Target: BP1
FM4519 Vehicle Side: Right

Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 90/27

HIC(d) = 669, HIC = 666, Delta T = 2.7 msec
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Max Acceleration =.3 g's @ 0 msec, Min Acceleration =-167.7 g's @ 3.4 msec
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Accel X (g's) vs. Time (msec)

Max Acceleration=2.5 g's @ 10.7 msec, Min Acceleration =-5.8 g's @ 9.3 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 7 Target: BP1
FM4519 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 90/27

HIC(d) = 669, HIC = 666, Delta T = 2.7 msec

30 Max Acceleration =21.1 g's @ 11.8 msec, Min Acceleration =-59.4 g's @ 3.2 msec

) ™
F ~

NN J
S

-60
0 2 4 6 8 10 12 14 16 18 20
Accel Z (g's) vs. Time (msec)
” Max Velocity = 23.9 kph @ 85.7 msec, Impact Velocity = 23.8 kph
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Velocity (kph) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 7 Target: BP1
FM4519 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 90/27

HIC(d) = 669, HIC = 666, Delta T = 2.7 msec

35 Max Displacement =32.7 mm @ 10.5 msec
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Displacement (mm) vs. Time (msec)
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===mga

FMVSS 201U - UPPER INTERIOR

TEST#2 - LEFTBR3
H/V IMPACT ANGLE=270/-2

FM4514 PRE - TEST

— Impact Testing
9/1/04 G0417-001.18

1996 CHEVY BLAZER

3-33
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9/1/0x

1Y

1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR
TEST#2  LEFTBP3
H/V IMPACT ANGLE= 270 /-2

FM4514 POST-TEST
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=mga Impact Testing
G0417-001.18

1096 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR

TEST #2 LEFT BP3
&= H/V IMPACT ANGLE=270/-2
l FM4514 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: G0417-001.18  VEHICLE YR/MAKE/MODEL:BLAZER 1996

GENERAL TEST PARAMETERS: Test Number:#2
Target (Vehicle Side). BP3 Left Temperature:22C
MGA Test Reference No.:FM4514 Humidity:62%

Approach Horizontal Angles:270° Time of Test:12:45 PM

Approach Vertical Angles:-2° 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
753 778 3.9 235 30 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 1.54
7 J35918 97.9 1.58 1.58

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

No visible damage

Recorded By: %= 2 Ze=— Approved BY*rdﬁQuQieLﬁz Date: 7-/-=/

*Only necessary for NHTSA (Government) Compliance testing.




Customer: CHEVY
Test# 2
FM4514

Additional Desc: N/A

FMH
G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/1/04

HIC(d) =753, HIC = 778, Delta T = 3.9 msec

Model Year: 1996

Target: BP3
Vehicle Side: Left
Horz/Vert Angle: 270/-2

3-37
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FMH
G0417-001.18

Model Year: 1996
Target: BP3

Vehicle Side: Left
Horz/Vert Angle: 270/-2

Customer: CHEVY
Test# 2

FM4514

Additional Desc: N/A

Vehicle Program : BLAZER

Test Date: 9/1/04
HIC(d) =753, HIC =778, Delta T = 3.9 msec

50 Max Acceleration =.5 g's @ 0 msec, Min Acceleration =-177.9 g's @ 3.9 msec
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Customer: CHEVY

Test# 2
FM4514

Additional Desc: N/A

FMH

G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/1/04

3-39

Model Year: 1996
Target: BP3

Vehicle Side: Left

Horz/Vert Angle: 270/-2

HIC(d) =753, HIC =778, Delta T = 3.9 msec

Max Acceleration = 5.1 g's @ 16.7 msec, Min Acceleration =-49.3 g's @ 4 msec
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Accel Z (g's) vs. Time (msec)
55 Max Velocity = 23.5 kph @ 88 msec, Impact Velocity = 23.5 kph
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Velocity (kph) vs. Time (msec)

Page 3 of 4



FMH
G0417-001.18

Customer: CHEVY Vehicle Program : BLAZER
Test# 2

FM4514

Additional Desc: N/A Test Date: 9/1/04

HIC(d)=753, HIC =778, Delta T = 3.9 msec

3-40

Model Year: 1996
Target: BP3
Vehicle Side: Left

Horz/Vert Angle: 270/-2

15 Max Displacement = 30.1 mm @ 8.9 msec
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Displacement (mm) vs. Time (msec)

25
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=——=—Mga Impact Testing

9/2/04 GO417-001.18
1996 CHEVY BLAZER

FMVSS 201U - UPPER INTERIOR

TEST #10 RIGHT BP4

‘ H/V IMPACT ANGLE= 110/ -10

FM4522 PRE - TEST




9/2/04

FMVSS 201U - UPPER INTERIOR
TEST #10 RIGHT BP4
H/V IMPACT ANGLE= 110/-10

FM4522 POST-TEST

mpact Testing
GO417-001.18

1996 CHEVY BLAZER
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mga Impact Testing |
B 972/04 G0417-001.18

1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR

= TEST#10 RIGHT BP4
B |\ (\IPACT ANGLE= 110/-10

| FM4522 POST-TEST
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MICHIGAN OPERATIONS
DATE: 2/8/01
SUPERCEDES: MGATP207210.2

DOC. NO.: MGATP207210.3
REVISION NG.: 2
PAGE 1 OF 1

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.18  VEHICLE YR/MAKE/MODEL:BLAZER 1996

GENERAL TEST PARAMETERS: Test Number:#10
Target (Vehicle Side): BP4 Right Temperature:22C
MGA Test Reference No..FM4522 Humidity:58%

Approach Horizontal Angles:110° Time of Test:9:45 AM

Approach Vertical Angles:-10° 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

785

820

5.9

234

30

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
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: %+ ,Q D2 Approved By*: MW Date: _qj_"_ﬁ\_

*Only necessary for NHTSA (Government) Compliance testing.




Customer: CHEVY
Test# 10

FM4522

Additional Desc: N/A

3-45

FMH
G0417-001.18
Vehicle Program : BLAZER Model Year: 1996
Target: BP4
Vehicle Side: Right
Test Date: 9/2/04 Horz/Vert Angle: 110/-10

HIC(d) = 785, HIC = 820, Delta T = 5.9 msec

Max Resultant = 162.6 g's @ 27.4 mm
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Resultant (g's) vs. Displacement (mm)
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Max Resultant = 162.6 g @ 4.7 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 10 Target: BP4
FM4522 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 110/-10

HIC(d) = 785, HIC = 820, Delta T = 5.9 msec

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-160.6 g's @ 4.7 msec

/_/_/-v

T
-140 /
-160 /

-180

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

Max Acceleration =4.2 g's @ 11.4 msec, Min Acceleration =-15.7 g's @ 4.5 msec
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-15 <o

2 4 6 8 10 12 14 16 18
Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 10 Target: BP4
FM4522 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 110/-10

HIC(d) = 785, HIC = 820, Delta T = 5.9 msec

20

15

10

Max Acceleration = 16.9 g's @ 10.7 msec, Min Acceleration =-21.6 g's @ 4.8 msec
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W,
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Accel Z (g's) vs. Time (msec)
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Max Velocity = 23.4 kph @ 89.3 msec, Impact Velocity = 23.4 kph
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Velocity (kph) vs. Time (msec)
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Customer: CHEVY
Test # 10

FM4522

Additional Desc: N/A

FMH
G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/2/04
HIC(d) = 785, HIC = 820, Delta T = 5.9 msec

3-48

Model Year; 1996

Target: BP4

Vehicle Side: Right
Horz/Vert Angle: 110/-10

Max Displacement = 33.1 mm @ 8.1 msec

35

T

30

25

20 /
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10 /
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6 8 10 12

Displacement (mm) vs. Time (msec)
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nga Impact Testing

1996 CHEVY BLAZER
EMVSS 201U - UPPER INTERIOR
TEST #8 RIGHT OP1
H/V IMPACT ANGLE=90/5

FM4520 PRE - TEST
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mGa

1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR
TEST #8 IGHT OP1

H/V IMPACT ANGLE=90/5
FM4520 POST-TEST
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‘mga impact Testing
i G0417-001.18

1996 CHEVY BLAZER

= F\MVSS 201U - UPPER INTERIOR

B TEST#8  RIGHT OP1
B HIVIMPACT ANGLE=90/5
B 1\14520 POST-TEST
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DOC. NO.: MGATP207210.3
REVISION NO.: 2
PAGE 1 OF 1

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

SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: G0417-001.18  VEHICLE YR/MAKE/MODEL:BLAZER 1996

GENERAL TEST PARAMETERS: Test Number:#8
Target (Vehicle Side): OP1 Right Temperature:22C
MGA Test Reference No.:FM4520 Humidity:57%

Approach Horizontal Angles:90° Time of Test:8:35 AM

Approach Vertical Angles:5° FMH Serial No:035

TEST RESULTS:

Impact location on FMH (mm)

HIC(d) HIC At (msec) Velocity (kph)

Above Pt. O
23.9 20

Left/Right Pt. O
7L

745 766 6.5

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 seat belt anchor cover

Recorded By: -Z«=~ 2 ~#=—  Approved By":

Date: F->- oy

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
(G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 8 Target: OP1
FM4520 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/5

HIC(d) = 745, HIC = 766, Delta T = 6.5 msec

Max Resultant = 127.4 g's @ 22.5 mm

140
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. / \
) / /}
. / ]
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Resultant (g's) vs. Displacement (mm)

Max Resultant = 127.4 g @ 3.9 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 8 Target: OP1
FM4520 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/5

HIC(d) = 745, HIC = 766, Delta T = 6.5 msec

Max Acceleration = .6 g's @ 0 msec, Min Acceleration =-123.9 g's @ 3.9 msec

20

o T~~~ |
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_;ZZ /
-120 \A /7

-140
0 S 10 15 20 25
Accel X (g's) vs. Time (msec)
10 Max Acceleration = 8.3 g's @ 3.6 msec, Min Acceleration =-9.5 g's @ 7.9 msec
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Accel Y (g's) vs. Time (msec)

Page 2 of 4



Customer: CHEVY
Test# 8

FM4520

Additional Desc: N/A

FMH
G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/2/04

HIC(d) = 745, HIC =766, Delta T = 6.5 msec

3-55

Model Year: 1996
Target: OP1

Vehicle Side: Right
Horz/Vert Angle: 90/5

Max Acceleration = 2.1 g's @ 17.7 msec, Min Acceleration = -38.7 g's @ 6.3 msec
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Accel Z (g's) vs. Time (msec)

20 25

Max Velocity = 23.9 kph @ 86.5 msec, Impact Velocity = 23.9 kph
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Velocity (kph) vs. Time (msec)
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FMH
(G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 8 Target: OP1
FM4520 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/5

HIC(d) = 745, HIC = 766, Delta T = 6.5 msec

3 Max Displacement =29.4 mm @ 7.9 msec
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25 /K
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15 / B
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0 5 10 15 20 25

Displacement (mm) vs. Time (msec)
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19(36 C HEVY BL, :
FMVSS 201U - UPPER INTE
TEST #4 =
HV IMPACT ANGLE=

FM4516 PRE - TEST




====mga Impact Testing

9/1/04 G0417-001.18
1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR |
TEST #4 LEFT SR2(A)
HIV IMPACT ANGLE= 270/ 43

FM4516 POST-TEST
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— Impact Testing
G0417-001.18

B 1996 CHEVY BLAZER
§= \IVSS 201U - UPPER INTERIOR

> iy

B TEST#4  LEFT SR2(A)
HIV IMPACT ANGLE= 270/43
FM4516  POST-TEST




JOB/NHTSA NO: G0417-001.18

SUMMARY OF FMVSS 201U TEST

VEHICLE YR/MAKE/MODEL:BLAZER 1996

3-60

GENERAL TEST PARAMETERS:
Target (Vehicle Side): SR2(a) Left
MGA Test Reference No.:FM4516
Approach Horizontal Angles:270°

Approach Vertical Angles:43°

Test Number:#4
Temperature:22C
Humidity:58%

Time of Test:3:00 PM
FMH Serial No:035

TEST RESULTS:
Impact location on FMH (mm)
HIC(d) HIC At (msec) Velocity (kph)
Above Pt. O Left/Right Pt. O
1199 1368 5.1 23.6 23 7L

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
4 7 J21969 88.5 1.58 1.58

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

No visible damage

Recorded By: #z=— 2 #%— _ Approved By*:&/Qa/hQ-Keaol}b Date: 4<1—=

*Only necessary for NHTSA (Government) Compliance testing.




Customer: CHEVY
Test# 4

FM4516

Additional Desc: N/A

FMH
G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/1/04
HIC(d)= 1199, HIC = 1368, Delta T= 5.1 msec

3-61

Model Year: 1996
Target: SR2(a)

Vehicle Side: Left
Horz/Vert Angle: 270/43
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Max Resultant = 183 g's @ 26.7 mm
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Resultant (g's) vs. Displacement (mm)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 4 Target: SR2(a)
FM4516 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 270/43

HIC(d) = 1199, HIC = 1368, Delta T = 5.1 msec

Max Acceleration =-.2 g's @ 0 msec, Min Acceleration =-180.2 g's @ 5 msec
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Accel X (g's) vs. Time (msec)

Max Acceleration = 8.9 g's @ 4.4 msec, Min Acceleration =-3.9 g's @ 7 msec
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Accel Y (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 4 Target: SR2(a)
FMA4516 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 270/43

HIC(d) = 1199, HIC = 1368, Delta T = 5.1 msec

Max Acceleration = 1.7 g's @ 2 msec, Min Acceleration =-41.3 g's @ 6.1 msec
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25— &
-30 |- \X //
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Accel Z (g's) vs. Time (msec)

’s Max Velocity = 23.8 kph @ 88.3 msec, Impact Velocity = 23.6 kph

15 Z
10

-
-5 i 1
-10
0 50 100 150 200 250

Velocity (kph) vs. Time (msec)
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Customer: CHEVY
Test# 4

FM4516

Additional Desc: N/A

FMH
G0417-001.18

Vehicle Program : BLAZER

Test Date: 9/1/04
HIC(d) = 1199, HIC = 1368, Delta T = 5.1 msec

3-64

Model Year: 1996
Target: SR2(a)

Vehicle Side: Left
Horz/Vert Angle: 270/43

Max Displacement =28.1 mm @ 6.4 msec

30
25 r—\\‘ %
) A —~
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Displacement (mm) vs. Time (msec)
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ol e

996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR
TES #9 RIGHT SR3(3)
H/V IMPACT ANGLE=90/30

FM4521 POST-TEST
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Impact Testing
G0417-001.18

" 1996 CHEVY BLAZER
AVSS 201U - UPPER INTERIOR

TEST #9  RIGHT SR3(3)
B H/V IMPACT ANGLE= 90 /30

B FM4521  POST-TEST
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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: G0417-001.18  VEHICLE YR/MAKE/MODEL:BLAZER 1996

GENERAL TEST PARAMETERS: Test Number:#9
Target (Vehicle Side): SR3(3) Right Temperature:22C
MGA Test Reference No.:FM4521 Humidity:57%

Approach Horizontal Angles:90° Time of Test:9:15 AM

Approach Vertical Angles:30° 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
665 661 7.8 24.0 46 6 R

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 1.56
4 7 J35918 97.9 1.58 1.33

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

No visible damage

Recorded By: ez /fz/ ~Z=z—"Approved By*:Q&QRx«Q.\W‘b Date: 4 -~

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 9 Target: SR3(3)
FM4521 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/30

HIC(d) = 665, HIC = 661, Delta T= 7.8 msec

Max Resultant =122.6 g's @ 24.8 mm
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Resultant (g's) vs. Displacement (mm)
140 Max Resultant = 122.6 g @ 4.2 msec

MR
NEEFARNEN
60 \
1/

0 2 4 6 8 10 12 14 16 18 20

Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 9 Target: SR3(3)
FM4521 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/30

HIC(d) = 665, HIC = 661, Delta T = 7.8 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration =-121.3 g's @ 4.2 msec
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Accel X (g's) vs. Time (msec)
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0 "VAV‘V vAvv\
-2

5 \, /
R /
-12 v \
W/

-16
0

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

Page 2 of 4



3-71

FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 9 Target: SR3(3)

FM4521
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/30

Vehicle Side: Right

HIC(d) = 665, HIC = 661, Delta T = 7.8 msec

20

10

Max Acceleration = 14.7 g's @ 10.4 msec, Min Acceleration =-41.9 g's @ 6.2 msec
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Accel Z (g's) vs. Time (msec)
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Max Velocity = 24.1 kph @ 88.1 msec, Impact Velocity = 24.0 kph
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 9 Target: SR3(3)
FM4521 Vehicle Side: Right
Additional Desc: N/A Test Date: 9/2/04 Horz/Vert Angle: 90/30

HIC(d) = 665, HIC = 661, Delta T = 7.8 msec

Max Displacement = 33.3 mm @ 8.6 msec

T
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Displacement (mm) vs. Time (msec)
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Fi it eyt T actimes
=iiiyd I \pact 1esing

9/1/04 G0417-001.18
1996 CHEVY BLAZER
FMVSS 201U - UPPER INTERIOR
TEST #3 LEFT UR2
H/V IMPACT ANGLE= 270/ 50

FM4515 PRE - TEST
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lh

004
1996 CHEVY BLr«ZER
FMVSS 201U - UPPER IN .

TEST #3 LEFT LR
RV IMPACT ANGLE= 270 /50
FM4515 POST-TEST
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mga Impact Testing
i 9/1/04 G0417-001.18

| 1996 CHEVY BLAZER

i FMVSS 201U - UPPER INTERIOR

TEST #3 LEFT UR2

B /v IMPACT ANGLE= 270 /50

8 FM4515  POST-TEST




JOB/NHTSA NO: G0417-001.18

SUMMARY OF FMVSS 201U TEST

GENERAL TEST PARAMETERS:

Target (Vehicle Side): UR2 Left

MGA Test Reference No.:FM4515

Approach Horizontal Angles:270°

Approach Vertical Angles:50°

TEST RESULTS:

VEHICLE YR/MAKE/MODEL:BLAZER 1996

Test Number:#3

Temperature:22C

Humidity:59%

Time of Test:1:50 PM

FMH Serial No:038

3-76

HIC(d)

HIC

At (msec)

Velocity (kph)

Impact location on FMH (mm)

Above Pt. O

Left/Right Pt. O

697

703

6.5

23.6

36

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 1.67 1.66
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: /4'// #z—  Approved By*:&w,ﬁh}b Date: g -l-eY

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 3 Target: UR2
FM4515 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 270/50

HIC(d) = 697, HIC = 703, Delta T = 6.5 msec

160 Max Resultant = 147.3 g's @ 23.3 mm
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Resultant (g's) vs. Displacement (mm)

Max Resultant = 1473 g @ 3.8 msec
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Resultant Accel (g's) vs. Time (msec)
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 3 Target: UR2
FM4515 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 270/50

HIC(d) = 697, HIC = 703, Delta T = 6.5 msec

20 Max Acceleration =0 g's @ 0 msec, Min Acceleration =-146.4 g's @ 3.8 msec
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Accel X (g's) vs. Time (msec)

Max Acceleration = 3.3 g's @ 14.3 msec, Min Acceleration =-3 g's @ 5.1 msec
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FMH
G0417-001.18
Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 3 Target: UR2
FM4515 Vehicle Side: Left

Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 270/50

HIC(d) = 697, HIC =703, Delta T = 6.5 msec

10

Max Acceleration = 8.7 g's @ 12.1 msec, Min Acceleration = -40 g's @ 7.2 msec
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Accel Z (g's) vs. Time (msec)

Max Velocity = 23.8 kph @ 87.6 msec, Impact Velocity = 23.6 kph
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FMH
G0417-001.18 3-80

Customer: CHEVY Vehicle Program : BLAZER Model Year: 1996
Test# 3 Target: UR2
FM4515 Vehicle Side: Left
Additional Desc: N/A Test Date: 9/1/04 Horz/Vert Angle: 270/50

HIC(d) =697, HIC =703, Delta T = 6.5 msec

Max Displacement = 32.7 mm @ 8.9 msec
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1.0

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

41

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 certificates

can be found in Appendix B.

TABLE 4-1 LIST OF ITEMS USED

and Humidity

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 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 N/A

“rame (includes the

propulsion control

system, actuator,

test frame, and

DAS)

Free Motion 8%:‘”2 832 Test Device N/A Pre and Post-Test

Headforms Series

UTAMA 038

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

*FARO™ Faro Technologies G08020203122 | Targeting 0.1 mm Annual

Measuring Devices: Measurement

- Tape Measure Stanley 289 Targeting 1 mm Annual

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

- Protractor Mitutoyo - Horizontal 0.5°
Measurement

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

9804-022/9805-175 Vehicle

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

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

Recorder Temperature + 1% RH




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 57.0 232.9 11.7 Yes
Post #35 10.02 22.0 58.0 237.6 1.8 Yes
Pre #36 10.03 22.0 57.0 256.5 7.7 Yes
Post #36 10.03 22.0 58.0 235.7 9.2 Yes
Pre #38 9.99 22.0 57.0 254.4 8.3 Yes
Post #38 9.99 22.0 57.0 236.2 6.9 Yes

PECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: September 2, 2004




4-3
Pre GoYTF -c0h 1B
DOC. NO.: MGATP201UHD
REVISION NO.: 6

PAGE6OF 7

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

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 635 CALIBRATION DATE: 8-231-ey
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 1bs. Jo .0
Temperature 19°Cto 26° C 93
Relative Humidity 10% to 70% S+
Peak Resultant Acceleration 225 G's t0 275 G's 232, 4
Peak Lateral Acceleration 15 G’'s Maximum W4
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 Ta8 9y 5-30 -0y N-30-0y
3 ENDEVCO | 72642000 | J3574 S-0.o8 | 1i-go0y
H ENDEVCO | 7264-2000 | J72\ 469 S1G-oq | 1i-30-0y
REMARKS:
RECORDED BY:  -Zzrr— 9 &2o —— DATE: 8- 3\ -oy

2 %
APPROVED BY: ‘\'Q/ f/%&




4-4

Head Drop
(Preliminary Test Report) Pre ~ 7350 L%
Test Number: H35257 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head # : 035

Max Resultant =232.9¢g @ 5.1 ms
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Head Drop
(Preliminary Test Report)
Test Number: H35257 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head #: 035

Max Acceleration = .8g's @ 13.7 ms, Min Acceleration =-11.7 g's, @ 5 ms
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Head Drop
(Preliminary Test Report)
Test Number: H35257 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head # : 035

Max Acceleration = .9g's @ 14.9 ms, Min Acceleration =-63 g's, @ 5.2 ms
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MICHIGAN OPERATIONS
DATE: 3/20/03
SUPERCEDES: MGATPHDT.S

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

Foor - ez

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: 035  CALIBRATION DATE: 9-2-04
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 1bs. 0.0
Temperature 19°Cto 26° C 2
Relative Humidity 10% to 70% $€
Peak Resultant Acceleration 225G'st0 275 G's 23N, b
Peak Lateral Acceleration 15 G's Maximum 1.¥
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 | 7264-2000 | 335924 §.20-04 | |l-20-04
3 ENDEVCO | 7264-2000 | 7359149 | s-z20-0% | |(-20-°4
4 ENDEVCO | 72642000 | J2\464 | s-14-o4 | ii- [1-04
REMARKS:
RECORDED BY: %) é( /AX/ pate:__ 1°¢04

APPROVED BY: L~ et/ |
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Head Drop
(Preliminary Test Report)
Test Number: H35258 MGA Job Number: G0417-001.18 Test Date: 9/2/04
Test Description: Post - Test Calibration Head #: 35

Max Resultant = 237.6 5.4 ms
250 e@

200 /\

150

100

50

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




Head Drop
(Preliminary Test Report)

Test Number: H35258
Test Description: Post - Test Calibration

MGA Job Number: GO0417-001.18

4-9

Test Date: 9/2/04
Head #:35
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Max Acceleration = 1.8g's @ 5.8 ms, Min Acceleration =-1.3 g's, @ 8.4 ms
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Head Drop
(Preliminary Test Report)
Test Number: H35258 MGA Job Number: G0417-001.18 Test Date: 9/2/04
Test Description: Post - Test Calibration Head #: 35
20 Max Acceleration = .6g's @ 18.1 ms, Min Acceleration=-113.4 g's, @ 54 ms
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES. MGATPHDT.S PAGEGORT
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: __ ©3(  CALIBRATION DATE: __ ¥ -3i-04
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. \0-03
Temperature 19°Cto 26° C 2
Relative Humidity 10% to 70% 5%
Peak Resultant Acceleration 225 G'sto 275 G's 25¢.5
Peak Lateral Acceleration 15 G's Maximum N
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 7264-2000 335423 523 o4 [1-23-0¢
3 ENDEVCO | 7264-2000 | J3¢4\L | S-23-0¢ | [-2%-04
" ENDEVCO | 7264-2000 | 3354\& | s-23-04 | [(*23-0o4
REMARKS:
RECORDED BY: % %/Z&/ DATE: __8-31-0¢4

APPROVED BY:

L Ao ==




Test Number: H36256

Head Drop
(Preliminary Test Report)

MGA Job Number: G0417-001.18

Test Description: Pre - Test Calibration

4-12

Test Date: 8/31/04
Head #: 036
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Test Number: H36256

Test Description: Pre - Test Calibration

Head Drop
(Preliminary Test Report)

MGA Job Number:

G0417-001.18

4-13

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

Max Acceleration = .6g's @ 15.5 ms, Min Acceleration =-7.7 g's, @ 7.7 ms
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Head Drop
(Preliminary Test Report)
Test Number: H36256 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head # : 036

20 Max Acceleration = 1.4g's @ 16.5 ms, Min Acceleration =-107.7 g's, @ 7.1 ms
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
SUPERCEDES: MGATPHDT.S PAGESOF 7
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: ©3& CALIBRATION DATE: q-2-04
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. \0.03%
Temperature 19° Cto 26°C 2z
Relative Humidity 10% to 70% S¥
Peak Resultant Acceleration 225 G'st0 275 G's 2357
Peak Lateral Acceleration 15 G's Maximum a.2
Unimodal Acceleration Curve YES tes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number Date of Last Date of Next
Number Calibration Calibration
\ ENDEVCO 7264-2000 I3542L3 S-23-04 W-2%-04
3 ENDEVCO | 72642000 | 335va1L | s23y-of | W-23-of
4 ENDEVCO | 7264-2000 | 736941€ g-23-0f | u-23%-o4
REMARKS:
RECORDED ELY ‘74/ /a, DATE: G-2-o4

APPROVED BY / / /// )\
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Head Drop
(Preliminary Test Report)
Test Number: H36257 MGA Job Number: G0417-001.18 Test Date: 9/2/04
Test Description: Post - Test Calibration Head #: 36
Max Resultant = 235.7 5.2 ms
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Head Drop
(Preliminary Test Report)
Test Number: H36257 MGA Job Number: G0417-001.18 Test Date: 9/2/04
Test Description: Post - Test Calibration Head #: 36

10 Max Acceleration = 7.2g's @ 11.2 ms, Min Acceleration =-9.2 g's, @ 5.7 ms
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Test Number: H36257
Test Description: Post - Test Calibration

Head Drop
(Preliminary Test Report)

MGA Job Number:

G0417-001.18

4-18

Test Date: 9/2/04

Head #: 36
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Max Acceleration = .3g's @ 2.7 ms, Min Acceleration =-79.7 g's, @ 5.2 ms
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DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE6OF 7

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

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _©3%8®  CALIBRATION DATE: _ @-3i- =y
TEST PARAMETER SPECIFICATION TEST RESULTS
Weight 9.90 to 10.10 Ibs. 4,94
Temperature 19°Cto26°C 2>
Relative Humidity 10% to 70% 57
Peak Resultant Acceleration 225 G'st0 275 G’s 2S4 .4
Peak Lateral Acceleration 15 G’s Maximum 2.3
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 J36\q7 5-35-=| li-33-0y
2 ENDEVCO | 72642000 | J3G1a3 533y | 1330y
H ENDEVCO | 72642000 | 36353 | ws.33.ay | 'w23-oM
REMARKS:
RECORDED BY: __ JZ7=r ) jfren— DATE: ___8-31-5Y

APPROVED BY:

f/ﬂ%éfé
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Head Drop
(Preliminary Test Report)
Test Number: H38242 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head # : 038

Max Resultant = 254.4 9 ms
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Head Drop
(Preliminary Test Report)
Test Number: H38242 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head #: 038

Max Acceleration = 1.2g's @ 18.6 ms, Min Acceleration =-8.3 g's, @ 8.9 ms
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Head Drop
(Preliminary Test Report)
Test Number: H38242 MGA Job Number: G0417-001.18 Test Date: 8/31/04
Test Description: Pre - Test Calibration Head #: 038

20 Max Acceleration =.7g's @ 13.6 ms, Min Acceleration =-114.1 g's, @ 9 ms
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MICHIGAN OPERATIONS DOC. NO.: MGATP201UHD
DA owmons e
HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER:  ©38 CALIBRATION DATE: 94-2-04
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 to 10.10 Ibs. 4.44
Temperature 19°Cto 26° C 22
Relative Humidity 10% to 70% AN
Peak Resultant Acceleration 225 G'st0 275 G's 36,2
Peak Lateral Acceleration 15 G's Maximum ¢.4
Unimodal Acceleration Curve YES Mes
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufacturer | Model Number | Serial Number | Date of Last Date of Next
Number Calibration Calibration
( ENDEVCO | 72642000 | 33t\4M §-23-04 | (.23 04
3 ENDEVCO | 72642000 | 33(\43 §-23-04 | 1123 09
t ENDEVCO | 72642000 | J3(353 §-23 -4 | (2304
REMARKS:

RECORDED 1§Y % Z /\@@' pATE: __ 9-2-01

APPROVED BY / /M
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Head Drop
(Preliminary Test Report)
Test Number: H38243 MGA Job Number: G0417-001.18 Test Date: 9/2/04
Test Description: Post - Test Calibration Head #: 38
Max Resultant = 236.2 Sms
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Head Drop
(Preliminary Test Report)
Test Number: H38243 MGA Job Number: G0417-001.18 Test Date: 9/2/04
Test Description: Post - Test Calibration Head # : 38

Max Acceleration = 6.9¢'s @ 4.9 ms, Min Acceleration=-1.9 g's, @ 6.8 ms
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Test Number: H38243
Test Description: Post - Test Calibration

MGA Job Number: G0417-001.18

Head Drop

(Preliminary Test Report)

4-26

Test Date: 9/2/04

Head #: 38

Max Acceleration = .4g's @ 9.7 ms, Min Acceleration =-95.9 g's, @ 5 ms
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MGA RESEARCH CORP
1996 CHEVROLET BLAZER
PT 0101 8/27/04

AS DELIVERED




MGA RESEARCH CORP
1996 CHEVROLET BLAZER
PTO101 8/27/04

AS DELIVERED
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MGA RESEARCH CORP
1996 CHEVROLET BLAZER
PT0101 8/27/04

AS DELIVERED




MGA RESEARCH CORP
1996 CHEVROLET BLAZER
PTO0101 8/27/04

AS DELIVERED
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1996 Chevrolet Blazer PT0101
August 31st - September 2nd, 2004

80
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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

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: A041
New DLR (100k , Units: G): 108.0
StdDeviation (%) 0.915
% Difference in DLR (New vs. Old): 0.719
Temperature (°F): 74
Humidity (%): 50

2

Performed By: ﬂcwzg W

All calibrations are traceable to the National Institute of Standard

s and Technology. Estimated uncertainty of the measurement is 1+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.mearesearch.com



http://www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information | Reference Sensor Information

Name: 2000 G Accelerometer Name: Reference Accelerometer

Model: 7624-2000 Model: 301M09/484B

S/N: 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
Approved By: M li ‘Z i

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

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

www.mgaresearch.com
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mga research corporation

CALIBRATION CERTIFICATE

Sensor Information

Reference Sensor Information

Name: 2000 G Accelerometer

Name: Reference Accelerometer

Model: 7624-2000

Model: 301M09/484B

S/N: J36353

S/N: 862/247

Capacity: 2000 G

Capacity: 170 G

Calibration Date: 5/23/04

Calibration Date: 5/11/04

Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number:

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

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

Humidity (%):

A0412

-0.677

Performed By: ﬂcm% W
Approved By: M ‘{E n i

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

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

446 executive drive e troy, mi 48083
248/ 577-5001 o 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: 301M09/484B

S/N: J35924 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&#@ 4%;//%
Approved By: M ‘:/- Q I

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

446 executive drive e troy, mi 48083

248 / 577-5001 e fax 248/ 577-5025
www.megaresearch.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):

Humidity (%):

72

47

Performed By: m@ ‘C/,:;;//M
Approved By: M K&ﬂ_&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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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: 121969 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: ﬂﬁq ‘C/,;%/M
Approved By: M K&H‘&O

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):

Humidity (%):

74

50

Performed By: W 4/;,%%
Approved By: M l{ (! 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.mearesearch.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: 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

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

446 executive drive e troy, mi 48083

248/ 577-5001 e fax 248 /577-5025
www.mgaresearch.com
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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: 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: ﬂwzg %yﬁ%
Approved By: M ‘59 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 Ievel using a coverage factor k=2.

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

www.mearesearch.com
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~Certificate of Calibration~

Model Number: 484B N.L.S.T. Project #: 6720012

Serlal Number; 2470 Calibration Date: 05/11/2004

Description: Signal Conditioner Recalibration Date:

Test Procedure: AT-106-1 Calibration Technician: 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) 397 3.97

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

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

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

FREQUENCY RESPONSE "FLATTO200kHz ~ NOT ADJUSTABLE
10 Vp-p, 1 kHz REFERENCE

As Received: In tolerance
As Left: [n tolerance

Special Notes: MGA Research

This document certifies that the equipment referenced above meets published specifications. The calibration procedure is
in compilance with ISO 10012-1, and former MIL-STD-45662A and Is traceable to NIST. *Measurement uncertainty (95%
confidence level wicoverage factar of 2) for scale factors is +/- 0.2%.

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




~ Calibration Certificate ~

Per 1SO 16063-21
Model Number: _301M09/484B (394M17 SYSTEM)

Serial Number: 862/2470

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

Manufacturer: PCB

Calibration Data
Sensitivity @ 100.0 Hz 31.17 mV/g Output Bias
(3.179 mV/im/s*) Transverse Sensitivity

Sensitivity
Tempenature: 73 °F (23 °C) Relative Humidity: 53 %

100.0

Data Points
Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%) Frequency (Hz) Dev. (%)
5.0 -2.5 REF. FREQ. 0.0 5000.0 1.1
10.0 -1.9 300.0 0.7
15.0 1.4 500.0 0.8
30.0 0.6 1000.0 1.0
0.2 3000.0 11

wiSilicons Crvase Couting  Fasioner: Sted Mvemt ' Vartical
1085 (mwr

shaker divplacement & low Sequencien. 1f oo listed level Vo sbininad, (e cal
“Mﬂl-ﬂmmﬂ!&d“&”hdwul’ml: l;-’lﬂ“-ll'

Condition of Unit
As Found: In Tolerance, No Adjustment Necessary

As Left: In Tolerance

Notes

Calibration is NIST Traceable thru Project 822/267400 and PTB Traceable thru Project 1055.

This certificate shall not be reproduced, except in full, without written approval from PCB Piezotronics, Inc.

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

See Manufacturer's Specification Sheet for a detailed listing of performance specifications.

Measurement uncertainty (95% confidence level with coverage factor of 2) for frequency ranges tested during calibration are
as foﬂows 5-9 Hz; +/- 2.0%, 10-99 Hz; +/- 1.5%, 100-1999 Hz; +/- 1.0%, 2-10 kHz; +/- 2.5%.

Technician: Chuck DiMaggio & Date: 05/13/04

PCB PIEZOTRONICS

VIBRATION DIVISION
Cort No 1862.01 3425 Walden Avenue Depew, NY 14043
TEL: 888-684-0013 + FAX:716-685-3886




NuWeigh, Inc.

10421 Enterprice Drive
Davisburg, M 18350
248-922.1435 Fax 248-922.1465
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CALIBRATION / TEST REPORT
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Part Desunplnow : ‘Gold. ! ; _‘ . Serlal Numbcr. ' : GOSO’JOZO%I’J

Smgle Polm 2 Slgma

Certification Date: 'February 03, 2004‘

MEASUREMENT S rANDARns, N. I ¥

Bal-Tec Invar Ball Bar Kit ge KltSv:uaINumbcr 7 ~ NLST TestNo. FBB-473-12012003 Datc: 12/01/2003
FA - UK.AS. Cert. No.: FBB-473-12012003 Date: 12/01/2003

Mitatoyo Corporation, 10mm Step Gage. e CodeNo‘ 515-‘3’44 Serial No.z 810107 N.LS:T. Control No.: 279517 Date: 01/13/2003

Measuring Ratige: 1.5m" - ; ‘ ) : U.K.A.S. Cert. No.:. 133193 Date: 12/18/2002
CERTMCATIONRES' S =

A basic 4 quadrant (.l:mﬁzmuon mc]aded wuh a.]l Guld Senes and compnscd Gf 2 verm.aJ Jleyel single point rcpemabilzty testin 4 quadr.’mls with PASSED
5 repeats from 4 directions. = ;

; IZStepgnugclcslsml’ansmuns sy e R Srl PASSED

FARO ball bar lOpmntsperquadranr1n4quudmnts 7 B s R P e > ] PASSED

: ’31cngthsm8pos:uom frecballbartcst. dEpianee T e T ; PASSED

_This instrument, as rccewcd was wnhm s_pcclflcauons

 Ambient I‘cmperature = 22“(,+3°C "echnician; " N\ a8 « o2 93&5\)\
“This certificate shall ot be reproduced, uczplinful! ‘_ i e s Upunel Rosha 02/03/04

without the written permission of FARO Techunologies, Ino. ; A
The results of this certificate reia.l.eibnly 1o the {tems calibrated or tested

Farg Techoologies, Lic, 125 Technology Park Lake Mary, FL. 32746
ph: (207) 333991t 1-800-736-2771 (40T) 333-8056 fax

ficoarolMorms\07coatAEnglish\07 frm{7-006 doc

€l-9
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Certificate Number: 20040204Cal
Snon 198 9&!‘?’0&‘ rc‘fffl'ﬂq Eﬁéora{‘}”f: g’zc- Ce:g;asm

7111 E. 11 Mile Road, Waren, M 48032-2709 » {586) 754-5000 « FAX {586) 754-3045 » wwyr.dt-inc.com

Certificate of Calibration

Equipment Information

Customer: MGA Research Comporation Model: Pro 360

446 Executive Drive Serial Number: NONE

Troy, MI 48083 Manufacturer: Mitutoyo
System ID: MGAGTOT2 Description: Protractor
Customer Asset No.: moeAao Oo‘?Z(aI?‘?oq)

Calibration Information

Calibration Date: 1/28/04 ProcedureB'sed:  33K6-4-1597-1/99
Calibratien Due: 172805 Calibrated to: MFR SPEC -
Calivration Interval: 12 Month
Revd In Tol: ! Yes/Pass Temperature: 20 °C
Returned In Tolz ' 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

L Pass/Fail or [n/Out of Tolemnee statements ace opinions only of the person performing the calibration based on daex from measusements at the
time they were made, progedure utllized, professional expericace, and che uncertanty assoriabed with this calibodon. i is uitimaxdy up to the
user of this equipment to determine if this ftem meets their specific requirements ot accuracy for its intended application.

Calibration Standards Used

System TD: Madck Serial: Manufacturer Description: Date Due:
09093 CT485B 61201094 Omega Themnohumidigraph 728004
07748 2X2 13928 TRU-STONE Granite Surface Plate 2/19/04
10493 SP-66-S1 9902 Suburban Tool, Inc. Sipe Plate 2/17/06
09156 CHALLENGER 81 P 09156 AA JANSSON Gage Blocks 3/5/04

Any calibration interval and due date of this desice, if srated, is at dhe ceguesr of the oxtomer. Due 1o the: ixct that many vadables may cffcct dsift of scported values
over ime there is ao assumance implied thae this item will maintsia i's srated accuresr thaowgh the end of thax inwerval,

“Fhis Calibcation has been performed per requirements of 150 17025-1999. Reported cesults e fram standacds with 2ccuracics that ace traceable to the
International Syseems of Units (S1), desived from physical constants, ratio msasurements, nations] mcssucment stndaeds, or compared to consensus
smndands. Measurement unccreainty is cxpicssed at 2 confidence level of approximarely 95% (covgrage faevor k=2).

Signature:fm/ z/'-ﬂ-——é.. Date: / —,2 ?'0‘?'— Apprnvm Pate: ‘f t 8 2 éy

Paul Wonsowicz Technician

Date Printed: 01/29/04  Prinwed By: Paul Wonsowicz Page:tof O OFC 1048-f Rev #1783

D..uo-:'l'esmg Laborarosy. Ine. ket reporms, cevtificancs, amd dara 4o foc e exclnive use of ous cusomees to whom tkoy werd aduacised and shall aot be eeprocluced, except in full,
without the written approval of the Laboeatory. Clur lettery, vepasts, aulc!!tlﬂmﬁ:: apply toly w ll:ux o tescd. The wse of the sames Detroi Tﬂllng Laboraroey, lag. or its Seat ot
Toxysnia, aec 0ot permatied to be med by the cugtorree 0a dhieir comm beochwees, ad g, ropoeTs oc asher fosrns of medis, wichoue pricc weten spproval.
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Certificate Number: 20040725Cal
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Certifieate No. J4.95

T111 € 11 M3e Roed, Warren, Ml 480522709 « (536) 754-9000 » FAX (586) 764-3045 » www.dt-inc.com

Certificate of Calibration

Equipment Information
Customer: MGA Research Corporation Model: AP20
446 Executive Drive Serial Number: E33603-0213
Troy, MT 48083 Manufactaver:  Detocto
tion:
System ID: MGA00081 Description Scale
Customer Asset No,:
Calibration Information
Calibration Date: 3724704 Procedure Used: 33K6-4-72-1/98
Calibration Due: 3724/05 ’ Calibrated to: MFR SPEC
Calibrafion Interval: 12 Month
Revd In Tol:! Yes/Pass Temperature: 24 °C
Reairned In Tok! Yos/Pass Humidity: 37 %RH
Performed On Site: No
Calibration Limitation:

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

1 Pasg/Fad or In/Ouwr of Tokrance sisicrments s opinions odly of the peson perforqeng, the alibeation based on data from measurements
at the time they wers made, proceduee utilized, professional experience, and the unccraioty sssociared with chis ealibrarion. It it ubhnately
vp to the user of this equpment to derermine if this ftem meees their specific regquirements for soaacy for i lacended ap plication.

Calibration Standards Used
Svstem ID:  Model: Serlale Manufactures Description: Date Due:
09126 CT435B 612010507 OMEGA Thermobumidigraph 5/12:04
07580 CLASSC 07580 TROUEMNER WEIGHT SET 91104

Aoy albacon iateeval and doe date of thix device, of saecd, is xt the soquest of the anstomer. Due 5 the dGot thar many verdablbes may edfect
drift of aepuried vakucs over tiase there is 10 weucance iopled chat diis san will mainain ids aatad saciency thanyd the md of this inweeal.

‘This Cabibeation has boen pecformud pee recuirements of ISO 17(25-19099. Repacoed resukls are froo standands with accuaacies that are traceable
ta the Irermationa] Sestens of Ualrs (SI), dedved {zom physical conseants, ratio measugeaxns, aational measeoent standards, of compared 10

consenus sondeads, Mcasurement uncectunty is expecssod ar s coafidence kvel of inatde 95% fooveesze factor k=2)
Slgnature: @Z/_ﬂ Date: 3-2¥-2¥ Appnmdzw Z/ﬁ—q'.. Date: S~ 2~ o
excy Wells Technician
Date Prited: 0372401 - Priored Br: Jemry Wells Page: 1of .2 QFC 1048-1 Rev 4717103

Dexat Toaring Taluimbkry, e bascrg xpaces, coreticaess, and dan ace foz e exclasire vx of our cowaameny 10 whom tzey waat aldsoud 2d shall mt be agrodeosd, oo =

S0l watbour the wr.nien sppiors of the Labosiocy. e ketters, repurts, and cctiiates sy ould e “how come wostal Theusc ul the 2tme Detast Tisnag Labuwixay. Inc o

3 5ed cc Losonid] sae 00% preaitsed 20 bewad by the eutionter on thi? oxmavim sticns. baschure, adiarsing, seporus oc ather b of modia, witheret peine weiSon et
{
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Detrolt Testing Laboratory, Inc.

CALIBRATION DATA SHEET

Date: 312404
DTL I.D: MGAQNO81
Cert. Number: 20040729Cal

Cal Pgoint Reading Reading Deviation Deviation % of Allowed % of Allowed
Ib As Found AslLeft AsFound AsLleft DevasFound DevaslLeft
std b ib b b
uut uut
5.00 5.00 5.00 0.00 0.00 0.0 0.0
10.00 10.01 10.00 0.01 0.00 100.0 0.0
15.00 15.01 15.00 Q.01 0.00 100.0 0.0
20.00 20.01 20.00 0.01 0.00 100.0 0.0

Page20of2
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MICHIGAN OPERATIONS

DOC. NO.: MGATPTMC
L - R
. Tape Measure Calibration Certificate
eft ule Subject Tape Measure

Brand: __ (5L£ Brnd:___ Spacecs .

S/N: [fBa2 SMN: 259 i

Calibration Date: /f 24 3 CalibrationDate: /%~ 7~

Rcf";:lcc Suﬁ:;::pe Difference Rx::cmrcnncc Suﬁ:&si:pc Difference
0 ) o 450 ¢s -0

25 zs o 475 4715 &
50 so o 500 o >
75 25" o 525 (433 <>
100 100 o 550 §52 <2
125 72¢ o 575 575 o
150 /5T 0o 600 Lo O
175 Yis % 625 il %
200 200 O 650 3 X4 o
225 228 o 675 &75 7
250 25° 0 700 702 Q
275 275 0 725 725 o
300 S O 750 75? o
325 228 O 775 275 o
350 LI5S 0 800 oo [
375 37¢ O 825 875 0
400 oo 0 850 £yy 0
425 s Y 875 g7 0

If all differences are + | mm, then the tape measure is aoc:cptablc.. o
Pass _X Fail Maximum Difference =

Date: §- 705 Performed By: j///ﬁll';
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FOR YOUR NEXT CALEBRA'I.‘ION.NO PHONE CALLS REOUIRED

Fﬂlmnmdmdﬁ;mmdmgm&mmum&bﬂ&nmd&bﬁw CCM"M:lyowm
TRy SRS Thfu!lﬂlﬂelnnlu C :

‘20 1-Pomt DeluxeMST Cahhm‘uon $149.00°
13-Point Deluxe NIST Caliliration $199.00
T 3+Point Ultins Deluxe A2LA NIST $299.00 (with incoming rciémg)
D N995 - Usér- ulembleNIS’ITewemhnpumts SSOOGeach‘ g

(taheulectedmadmmﬂwoneofﬂn;hmulibnm :
a N997 Nﬂ:!DayServhe $50 OO(Not wlihhli:ﬁr ULTﬂdAml

(&dcwudmdwﬂmwﬂ!mnWmﬂ). o
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- D 3Red3BlucPens - o P46 oeE T s36pk o
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w: euuwwmmumw "Parts Accedsories” Ll
_Primarzmbjec:wdmgc 3 ; ;

B-18



