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1.0 PURPOSE OF COMPLIANCE TEST

The purpose of this head Impact compliance test was to determine whether the
subject vehicle, a 2004 Chevrolet Agtro Van, meets the performance requirements of
FMVSS 201U, Occupant Protection in Interior Impact - Upper Interior Head Impact
Protectlon.

Tests were conducted on March 23-26, 2004 on a 2004 Chevrolet Astro Van,
manufactured by General Motors Corporation.

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

All tests were conducted at MGA Reszearch Corporation in Troy, Michigan and
were parformed by MGA engineers and techniclans. The FMVSS 201 LI impactar test
machine was used fo conduct the testing. Terget locations were determined by using a
Coordinate Measurement Machine In conjunction with the MGA EZ-Targat™ program
and MGA procedure MGATP201U_Test Series dated March 20, 2003,
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20 COMPLIANCE TEST DATA SUMMARY

The 2004 Chevrolet Astro Van was equipped with A, B, C, and rear-plllars, an
adjustable ssat belt anchorage on each B-pillar, a fixed seat beit arnchorage on the
driver side C-plllar, a fixad seat belt ancheraga on the side rail batween the C and rear-
pillars on each side, a fixad seat belt anchorage mountad on the headliner forward of
the paseenger C-plilar, an asslist handle located on the passenger side of the A and B-
pillars, a speaker located in each rear-pltlar, and two overhead lighting consoles.

Upon completion of {targeting the test vehlcla, ten {(10) targets were chosan to be
impacted based upon engineering judgment and certification test data provided by
General Motors Corporation. Targets were chosan which appaaned most likely to glve
high HIC(d) values. The ten (10) targets chosen were:

AP1 BPF2 SR1 UR4 (SR2A)
AP2 BP3 SR2A
BP1 OP1 SR31

The 2004 Chevrolet Astro Van tested appears to comply with the performance
criteria for FMVSS 201U. The HIC{d) measurad using the Part 572L {Free Motion
Headform) was below 1000 for aach tested component.
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C ] TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YRMAKE/MODEL/BODY: 2004 Chevrolet Astro Van

VEH. NHTSA NO_: C40108 VIN: 1GNDM1 COLOR: Gragy
VEH. BUILD DATE: September, 2003 TEST DATES: March 23-26, 2004

TEST LABORATORY: MGA Research Corgoration
OBSERVERS: Dgvid Gotwals, Nicholas Brzuch, Scott Kreipar

TARGET | VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HIC(d) | FMH | IMPACT ON FMH
SIDE ANGLE ANGLE (kph) HIC {mm)
(deg) {deg} : LoftRight

AP1 Left 240 24 238 483 | 433 25 2 Laft
APZ Right 156 30 238 820 | 614 12 14 Laft
BP1 Loft 270 30 238 484 | 435 32 B Right
BFZ Right 80 1 230 635 | 647 ) 20 Laft
BF3 Left 280 7 238 484 | 435 12 2 Laft
OF1 Laft 270 B 24.0 571 | 536 | 22 1 Left
SR1 Right a0 45 235 855 | 648 10 10 Left
SRZA Left 270 35 237 561 | 522 18 3 Left
SRA-{ Left 270 a8 24.0 ~ 507 | 451 T
UR4

(SR2A) Right =y 50 234 852 | 644 | 23 5 Left

Above and left/right refers to the position relative to reference pt. 0 where the target
made contact with the Free Motion Headform. See the diagram below for datails.
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@ rosrresTcommenTs:

The following description lists any post-test damage or other test observationg
for each target.

AP2 Right: A-Pillar trim cracked during impact.
BP1 Left: B-Pillar tim separated from pillar.

BP3 Left: The B-Pillar trim cracked during impact,
UR4 Right: Slight headliner deformation.

No damage was observed for any other targets.
REMARKS:
The targets listed wera impacted in the following order:
Right: BP2, UR4 (SR2A), SR1, AP2
Left: AP1, SR2A, BP3, BP1, 8R3-1, OP1

The 150 mm rule was observed for targets horizontal to each other and the 200
mm rule was obsarved for vertical componants.,

RECORDED BY: David G. Goiwals DATE: March 26, 2004
APPROVED BY: Halen A. Kgleto




TABLE 2-2
GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Astro Van
VEH. NHTSA NO.: c40108 VIN: 1GNDM19XS4Ellll COLOR: Grey
VEH. BUILD DATE: September, 2003 TEST DATES: March 23-26. 2004

TEST LABORATORY:_MGA tion
OBSERVERS: David Gotwal

INTERIOR TRIM INFORMATION: A B, C. and rear-pillars, an ggiumbh seat belt

in lar, and two overh i consoles.

SUNROOF INFORMATION:
Installed: —  Yes X _ No
Operation: Electric Manual

ROLL-BAR INFORMATION:

Installed: Yea X No
Paddad: Yes X _ No
Braces: Yas X No

GENERAL INFORMATION:
Date Recelved: 3/19/04; Odometer Reading: 26 miles

DATA FROM VERICLE'S CERTIFICATION LABEL:

Vehide Manufactured By: General Motors Corporation
Date of Manufacture: Saptember, 2003; VIN: 1CNDM19X584B104278



GVWR: 2676 kg: GAWR FRONT: 1270 kg;
GAWR REAR: 1408 kg
DATA FROM TIRE PLACARD:
Tire Prassure with Maximum Capacity Vehicle Load:
FRONT: 260 kpa REAR: 280 kpa
Recommended Tire Size: P215/70R16
Recommended Cold Tire Pressure:
FRONT: 260 kpa REAR: 260 kpa
Size of Tire on Test Vehicle: P215/70R18

Type of Spare Tire: T155/80018; Space Saver,_X : Stendard

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench Bucket _X ; SpltBench__
Number of Occupants: Front 2 ; Rear_ & ; TOTAL _8
VEHICLE CAPACITY WEIGHT (VCW) = 623 ky
No. of Occupants x 68 kg = 544 kg
Rated Cargo/lLuggage Welght (RCLW) = _79 kg (difference)

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

fluida)
Right Front = 544.5kg Right Rear = 478.0 kg
Left Front = 548.5 kg Left Rear = 487.0 kg
TOTAL FRONT = 1091.0kg TOTALREAR = _B848.0kg
% Total Welght= 540 % % Total Weight = 48.0 %

TOTAL DELIVERED WEIGHT = 2037.0 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivared Weight = 2037.0 kg
Rated CargolLuggage Weight = __138.0 kg
Target Test Weight = 2173.0 kg
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WEIGHT OF TEST VEHICLE:
Right Front = _b46.5 kg Right Rear = 248.0 kg
. Left Front = 547.0 kg Left Rear = 530.5 kg
TOTAL FRONT = 10935 ky TOTALREAR =  1078.6 kg
% Total Weight= _50.3 % % Total Welpht= _ 49.7 %

TOTAL TEST WEIGHT =2172.0 kg
Woeight of ballast secured in vehicle's cargo area =_136.0 kg

TEST VEHICLE ATTITUDE:
AS DELIVERED: Right Front _796,0 mm; Lsft Front _781.0 mm;

Right Rear _838.0 mm: Left Rear _828.0 mm;

Pltch Angle at Right Door Sill= __1.0 Rear higher
Pitch Angle at Left Door Sill=  __1.4 Rear higher
Roll Angle at Front Bumper = _ 0.7 Left highar
Roll Angle at Rear Bumper = _ 0.3 Left higher

FULLY LOADED: Right Front_767.0 mm; Left Front _774.0 mm;
Right Rear _787.0 mm; Left Rear _794.0 mm;
Pitch Angle at Right Door Sil= __{.6 Rear higher
Pitch Angle at Left Door Sill=  __1.0 Rear higher
Roll Angle at Front Bumper = _ 0.8 Left higher

Roll Angle at Rear Bumper = (1,2 Left higher

ASTARGETED: RightFront_97B.0mm;: Left Front _$82.0 mimn;
Right Rear 1003.0 mm; Left Rear 1008.0 mm:

Pitch Angle at Right Door Sill = 0.6 Rear higher
Pitch Angle at Left Door Slil = 1.1 Rear higher
Roll Angle at Frant Bumper = 0.6 Left higher

Roll Angle at Rear Bumper = 0.2 Left higher

AS TESTED ON RIGHT SIDE:
Pitch Angle at Right Door Sil =  __0.6 Rear higher
Pltch Angte at Left Daor Sill = 1.1 Rear higher

Roll Angle at Front Bumper = 0.6 Left higher
Roll Angle at Rear Bumper = _0.2 Left highes




AS TESTED ON LEFT SIDE:;
Pitch Angle at Right Door SiN= _ 0,7 Rear higher
. Pitch Angle at Left Door Slll = 1.1 Rear higher

Roll Angle at Front Bumper = 0.6 Left higher
Roll Angla at Rear Bumpar = 0.2 Left higher

VEHICLE WHEELBASE = 2830 mm

REMARKS: The seat travel distance was measured to ba 185 mm for the driver front seat and
152.5 mm far the passenger front seat.

RECORDED BY: David G. Golwalz ~ DATE: March 18, 2004
APPROVED BY: Hefen A. Kaleto
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TABLE 2-3

. HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Astro Van

VEH. NHTSA NO.: C40108 VIN: 1GNDM19X84B COLOR: Gray
VEH. BUILD DATE: Saptember, 2003 TEST DATES: March 23-26, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nicholag Brzuch, Scott Krelger

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MINBALM MAXIMUM
SPECIFIED RANGE HORIZONTAL ANGLE | HORIZONTAL ANGLE
A-PILLAR L 195°%-255° L 201 .8° L 249.7°
R 105°-165¢ R 111.0° R 1589°
B-PILLAR L 195°%-345° L 198.1° L 280.4°
R 15%185° R 78.5¢ R 150.9°

S DETERMINED USING THE PROCEDURES SPECIFIED IN 58.13.4.1
REMARKS:

ECORDED BY: David G, Gotwals ~ DATE: Margh 19, 2004
APPROVED BY: Helen A. Kalato




TABLE 24

. VERTICAL IMPACT ANGLE RANGES
VEH. MOD YR/MAKE/MODEL/BODY: 2004 Cheyrolat Astro Van
VEH. NHTSA NO.: 40108 VIN: 1GNDM18XS4GIl COLOR: Grey
VEH. BUILD DATE: September, 2003 TEST DATES: March 23-26, 2004

TEST LARORATORY: MGA Research Comporation
OBSERVERS: id Gotwals, N Brzuch i

VERTICAL IMPACT ANGLE RANGES

VERTICAL ANGLE MININUM YERTICAL | MAXIMUM VERTICAL
SPECFIED RANGE ANGLE ANGLE
L 0°-50° L o° L 50°
FH1
R  0°&0° R 0° R &0°
FRONT HEADER
L 0°-60° L 0° L a0?
FH2
R  0°-50° R 0o R 50°
L 0°-50° L o L 45"
SR1
R 0°-50° R ge R 45°
SRoaa L 0°-50° L r L 35°
R 0°50° R (P R 38
L 0°-50° L o 35°
SIDE RAIL SR2B L
R 0°-50° R o" R 35°
SR3-1 |L 0°-60° L oe L 38°
R (°50° R ¥ R &50°
sR3-2+|L 0°-50° L 0 L o=
R  0°-50° R 0° R ©0°
L -6°-50° L -5° L 2490
AP1
R  -5°&0F R -5 R 22°
L -5°-50° L 59 L 33°
APILLAR AP2
R -5%-50° R -5° R 30°
L -5o-50° L -5° L 38°
AP3
R  -5°50° R & R 35°
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VERTICAL ANGLE | MINIMUM VERTICAL | MAXIMUM VERTICAL
EPECIFIEDRANGE | = ANGLE ANGLE
’ 8p1 L -10P-50F L -10° L 307
R -10°-50° R ~f0P R 340
L 060 L 0° L o
BP2*
R 0P-50° R o° R 1@
B-PILLAR
L -10°-50° L 100 L -1
BP3
R =10°-50° R -10° R -7°
L -10°.50° L -10° L -10°
BP4
R =-10°-50° R -10° R 5°
L 0°-50° L o° L a8
OP1*
R o=-50° R ge R 440
OTHER-PILLAR
L -10°-50° L -10° L -£8°
OP2
R -10*-50° R -10° R -§¢
L -10%-507 L -10% L 16°
RP1
R -10°-50° R =109 R 14°
@rerrriar
L -10°-50° L -10° L -£°
RP2
R -10°-50° R -10° R -5°
L 0*-50" L o L S50°
REAR HEADER | RH
R oe-50" R L R 50°
SLIDINGDOOR | SD R 0°-50° R @ R 3
UPPER ROOF 1 0°-50 e 50°
UPPER ROOF 2 O°-50 o° 50°
UPPER ROOF 3 0A-50 o° 50
UPPER ROOF 4 0°-50 o 50°
UPPER ROOF 5 0°-50 o° 50°
UPPER ROOF 6 0P-50 e 50°

As determined using the Procedures specified in SB.13.4.2. *Targets BPZ, OP1, and SR3-2
are seat belt anchorage locatlons,

RECQRDED BY: David G. Gotwals DATE: March 18, 2004
APPROVED BY: Helen A. Kaloto
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TABLE 2-5
. TARGET MEASUREMENTS
VEH. MOD YR/MAKE/MODEL/BODY: 2004 Chevrolet Astro Van
VEH. NHTSA NO.: C40108 VIN: 1IGNDM19Xa4Elllll COLOR: Groy
VEH. BUILD DATE: Saptember, 2003 TEST DATES: March 23-26, 2004
TEST LABORATORY: MGA Research Corporation
OBSERVERS: David Gotwals, Nicholas Brzuch. Scott Kreiner
Maagurament Dexcription Loft Blds | Right Blde
M Seat Fore/Alt Travel (Front seats) 185.0mm | 152.5mm
™ Horizontal < {CG-F1 (Left Seat) to {Right A-Pillar} 103 -
A= 3600 - Tt 2487 -
we Horizontal < {CG-2 (Left Seat} to {Left A-Pllkr]} 201.8° -
AT A0 = W 201.8° -
e Horlzontal < {CG-2 (Loft Seat) to (Lait B-Filler)} 2B0.4° -
B1° Ble=LP 280 47 -
| w Horizontal < {CG-R (Leoft Seat) to (Lefl B-Pilar)} 18a.1° -
B2° B2% =\ 188.1° -
W (right} Horlzontal < {CG-F2 (Right Seat) ta {Right A-Pilllary} - 156.9°
A1° {right) A1° {right) & W (right) - 158.9¢
T°{rght) | Horizonal < {CGF1 (Right Seal} lo (Left A-Pillar}) - 249,00
A2 (right) 380°-T2 (right) - 111.0°
V®({right}  |Horzontal < {CG-R (Right Seat) to (Right B-Pilar)} - 150.9°
B1° (right) B1* {right) = W [right) — 150.9¢
U"{right} | Hovtzontal < {CGF2 (Right Seat) o (Right B-Pillar]} - 78.5°
B2? {right} B2 (right) = L {right) ~ 78.5°
J A-Plllar {{Pfanse 3) - (Piane 5)} 5048 mm | 500.1 mm
2 J+2 2624 mm | 254.8 mm
D1 Upper Roof {{Ptane A) - (Plane B}} 3040.0 mm
D12 D1+2 1520.0 mem
D2 Upper Roof {{Plane C) - (Plane D)} 14382 mm
Dzi2 02+2 710.6 mm
-35D1 A6 x D1 1084.0 mm
3502 356 x D2 503.7 mm
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Measurement Description Left Side | Right 8kie
N B-Pllar {{BPR] - (fowest point on daylight cpening forward of 8-Fllar)} | 538.8 mm | 549.4mm
N2 B-Plkar {{EP3) - {lowest point an daylight cpening forward of B-Plllar)} | 2684 mm | 274.9 mm
N4 B-Pllsr {(BP4) - (lowsat point an deyiight opening forward of B-Plllar)} | 134.7 mm | 137.5mm
Q O-Plliar (Plana 13 — Placa 14} 5152 mm { 500.9mm
Qe Ri2 2578 mm | 250.5mm
MM Sliding Daor {widest opaning) - 10302 mm
MM /2 MM 2 - 515.1 mm
As determined using the Procedures specified In $10.1-10.13.
SgRP Lacations (vehicla coordinates)
Left {mm) Right (mm)
X y 2 X ¥ z
Front 1989.0 -456.0 11440 1989.0 458.0 1144.0
2™ Row 2054.0 517.0 1172.0 2954.0 301.0 1172.0
3" Row 3792.0 -409.0 11720 3792.0 409.0 1172.0
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‘ SgRP Locations (world coordinates)
Left (mm) Right (mm;)
X ¥ Z X ¥ z
Front 1438.9 -455.1 2444.0 1439.3 456.1 24437
2™ Row 2402.7 5164 2471.1 24031 300.9 2470.8
3™ Row 3239.8 -409.0 2470.1 3240.1 408.3 2489.8
CG Locations {worild coordinates)
Left {mm) Right {mm}
X Y Z X Y Z
CGF1 1403.9 -455.1 3104.0 1446.8 458.1 3103.7
CGF2 1588.9 -455.1 3104.0 1599.3 456.1 3103.7
CGR (2™ Row) | 2562.7 -516.4 31311 2563.1 300.9 3130.8
CGR (3" Row) | 3393.8 -409.0 3130.1 3400.1 408.3 31208

.IEFERENCE FOR VERICLE COORDINATE SYSTEM:

Door striker plate hole {x, y, z) = (Driver: 2244.9, -874.1, 1200.0; Pass: 2244.5, 874.1, 1200.0)

Front outboard anchorage {x, v, z) = {1780.0, -619.0, 800.0)

REMARKS: Nonea

RECORDED BY: David G. Gotwals
APPROVED BY: Helen A, Kalefp

DATE: March 18, 2004
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SUMMARY OF TARGETING RESULTS
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VEH. MOD YR/MAKE/MODEL/BODY: 2004 Cheviglet Astro Van

VEH. NHTSA NO.: C40108 VIN: 1GNDM18XS4BJJlll COLCOR: Grey

VEH. BUILD DATE: September, 2003 TEST DATES: March 23-26, 2004

TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwalg, Nicholas Brzuch, Scott Krelger

SUMMARY OF TARGETING RESULTS
Target Location mm) Hortrortal Vertical Rlpcation Extension Impact
Angle (deg) | Angle (deg) | (YewMo} | {Fof25mm | (Yes/Noj
x ¥ 2 Spharas)
A-PiNar Laft Side
AP1 1680.4 | 8325 | 1962.1 - - Yos - -
REL 16988 | 64590 | 1920.6 249 24 - 2 Yes
AP2 16331 | -671.0 | 1860.1 o2 33 NG - No
AP3 14541 | -7174 | 17000 202 36 No - No
A-Plliar Right Skie
AP1 1677.2 | 6331 | 1964.8 - - Yes - -
REL 16022 | 6488 | 19274 111 22 - 2 No
AP2 1830.7 | 677.8 | 1870.0 156 30 No - Yo
AP3 14835 | 7215 | 17117 156 35 No - No
B-Plilar Loft Side
BP1 22825 | 5670 | 1080.8 370 30 No - Yes
BP2 22404 | -T234 | 17379 270 0 No - s
BP3 2189.3 | -749.8 | 17243 280 7 No - Yes
BP4 23203 | -917.3 | 15844 - - Yos - -
REL 2303.2 | -768.9 | 1864.8 210 -10 - 4 No
B-Plllar Right Side

BPY 22420 | 5927 | 20048 - - Yos - -
REL 22488 | 591.7 | 1980.0 79 34 - 1 No
BP2 22372 | 7240 | 17308 %0 1 - - Yos

| 8ps | 21087 | 7516 | 17281 as 7 - - No
BP4 22081 | 7923 { 1584.0 - - Yes - -
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SUMMARY OF TARGETING RESULT3
Targat Location {mm) Horizantal | Vertlcal | Relocation Extenslon Impact
. . . |Angle (deg) | Angla {deg) | (YexNo) BofZmm | (Youllo)
REL 2333.2 | 7524 1702.8 135 5 - 5 No
Qthar Pller Left Side
OFR 3366.6 ; 8019 | 19823 - - - - -
OPA1 3369.8 | 8825 | 18733 270 8 No - Yas
opP2 33724 | -TB18 17328 27a 4 No - No
Other Flliar Right Side
OPR JIB6.9 | 5701 1985.7 - - - - -
oMM 3386.8 579.1 1885.7 - - Yes - -
REL 33954 | 5610 | 19758 20 44 - 1 No
OF2 33852 | 769.3 | 17358 0 B No - No
Rear Plllar Left Side
R 42408 | -8068 1827.8 30 16 Mo - Noy
RP2 42849 | 6821 | 1777.7 320 -8 No - No
Rear Pllar Right Side
RP1 42442 | 643 | 1930.2 50 14 Mo - No
RP2 43195 | 65p4 | 17793 40 5 No - No
Front Header Left Side
FH1 15734 | 5125 | 18478 180 50 No - No
FH2 15508 | -384.3 | 1955.0 180 50 Na - No
Front Haadar Right Skig
FH1 15719 | 5162 16529 180 5D No - No
FH2 1550.5 | 366.6 1959.0 180 50 No - No
5ide Rail Laft Sida
SR1 18294 | 5844 | 19782 270 45 No - No
SR2A 19781 | 5519 | 19939 270 35 No - Yau
SR2B 18618 | -5883 1588.0 270 a5 No - No
SR3-1 24115 | 6185 | 16783 270 a8 No - Yeos
SR3-2 4083.3 | -702.7 | 18420 270 0 No - No
Sida Rall Right Side
SR 1826.7 | 587.4 1978.6 B0 45 No - Yoo
SR2A 1976.5 | 5845 1667 1 B0 36 No - No
SR2B 1942.2 5054 193962 80 a5 No - Mo




SUMMARY OF TARGETING RESULTS
. Targat Location {mm) Horlzental | Vertical | Relocation Extenslon Impect
x y z Angle (deg} | Angle (deg) | (YexMNo) | (# E;:Ern Hl;n (Yes/No}
S5R3-1 2351.4 501.4 19846 0 = H No - Ng
SR3-2 40882 | 6983 | 1848.7 20 0 No - No
Rear Hoadar Laft Side
RH 43026 | 408.1 | 19308 0 (1] No - No
Rear Headar Right Side
RH 4298.5 400.8 19353 0 &0 No - No
Siiding Door Right Sida
sD 28188 | 6138 | 20128 - - Yeos - -
REL 2821.6 | 6194 1885.2 80 7 - 1 No
Uppar Roof Left Slda
UR1 1919.7 | -493.8 20148 270 80 Na - Nop
UR2 22560 | -483.2 | 20136 270 50 No - No
UR3 33520 | -480.3 20236 27Q a0 No - Mo
Uppar Roof Right Side
. UR4 1921.4 shaz 20x2.5 20 50 No - Yas
URS 21846 504.5 20234 80 50 No - No
URE 33308 | 5008 | 19738 80 50 No - No
As determined using the Procedunes specified n S10.1-10.13.
REMARKES:
RECORDED BY: David . Gotwals DATE: March 18, 2004

APPROVED BY: Helen A, Kaletn
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MICHIGAN OPERATIONS LOC. NO.: MGATPZO I FRAME #2
DATE: 1720403 REVEEION NO.: 5
SUPERCEDES: MOATF201 U_FRAME ¥ 4 PAGE 90F 9
SUMMARY OF FMVSS 201U TEST
JOBMNHTSA NO: (YOI08 VEHICLE YRAMAKEMOOEL: _ZE0Y  (pétay Ao
GENERAL TEST PARAMETERS: TestNumber: S
Targat {Vahicle Sida@ﬂdﬂ Al Temparsture: LA FiC
MGA Teast Reference Nt:;.: &_&@@ | Humidity: ) %
Agproach Angles: Horizontal _Z. g e Time of Test: _Z<D ___amighy

Verica 74  ° FMH Serial No: 30

TEST RESULTS:
Impact lecation on FMH (mm)
HIC{d} HIC At {msac) Veloclty (kph) ot o q_% HPLO
93 | 33| /7 23 8 25 <
#

INSTRUMENTAION INFORMATION: (all accelerometers are Endaveo T264-2000)

Channel Eerial No. i DLR Valua AV Pre-Tesl AV Post-Test
< | seee3 ~?72 Lzo |- 2D
A NS 1 %7 & \- 2% 1232
) /8 £5/ 1 S5¢ /.51

REMARKS [Summary of tast, damage, non-compliance, invalkd test, atc.):

20 Lis sl LA
Recorded By:)% approved By*dle o m Q. Yo, $rDate: /4ot

*Only necessary for NHTSA (Government) Compliance testing.




3-5

FMH
GD417-001.3
Cwatomer; CHEVY Vehicle Program : ASTRO Model Year: 2004
Test#l 5 Tergzt: AP1
FM4055 ' Vehicle Side; Left
Additional Desc: NfA Horz/Vert Anple: 249724

HIC{d) = 453, HIC =433, Deltz T = 7.7 maac

Max Resultant = 110.1 g's @ 40.7 o

120

100 /’-\

20

&0 -]

pd | |
20 __..--"'"f'

/ //
4] 5 10 15 i) 25 30 35 40 45
Resnltont (g's) vs. Displacement {mam)

Max Ramyltant = 110.1 g @ B mmec

120

- /N

m / |\
LM N
: // \\

T

0 2 4 6 B 10 12 14 16 12 20
Resuliznt Azcel (§'s) vs. Time {mszc)
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FMH
GOI7-001.3
Customer; CHEVY Vehicke Program : ASTRO Model Year: 2004
Test# 5 Tarpzt: AP
FM4055 Yehicle Sider Left
Additonal Desc: N/A Horz/Vert Angle; 24924

HIC{d) = 493, HIC = 433, Delta T = 7.7 msec

20 Max Acceleration = .8 g's @ 0 mse¢, Min Acceleration = -106 g's ) 7.9 msec

0 T

\ : I
220 ol
\ ~

o\ /
o\

- ;

NIV

S
=120
0 2 4 G 8 10 12 14 16 18 0
Accel X {g's) v3. Timx: {msec)
12 Maz Acceleration = 10,7 g's @ 5 mses, Min Acceleration = -5 g's @ 12.6 meec
fq
10 v \

(AR

:ﬁ/ Al

1"‘-~—..Tv="\.,||' s

a 2 4 L] 8 10 12 14 16 15 20
Accel ¥ (g's) vs. Timse (msec)
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FMH
GOAr7-001 .3
Custoiner: CHEVY Vehicle Program : ASTRO Model Yeat: 2004
Teat# 5 Target; AP1
FMA4055 Teat Daie; 3/25/04 ' Vehicle Side: Laft
Addiiiona]l Desc: NFA , Hor/Vert Angle: 24904
HIC{d)= 453, HIC = 433, Delta T= 7.7 maec
p Max Acceleration = 1.5 g @ 1.4 meec, Min Agcelertion = -29.7 g'a & 2.3 miec
0 s,/ﬂx
2N -
Mo /’
-1%5 - \ /z"
=20 b,
\ /
a5 N /
=30 ‘/
] 2 4 [ g 10 12 14 16 13 20

n ﬂle{g';g]vs.Tiut(m)

Max Velocity =24 kph @ 105 miec, Impact Velacity = 23.8 kph
» A
s /1]
o / 1]
5 / ||
n / | |
\ .\

-13
0 50 ) 100 150 200 250

Veloclty (kph) vs. Time {(znsec)
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FMH
GO4I7-001.3
. Cistomer; CHEVY Vebiek Program : ASTRO Mudel Year: 2004
Test# 5 Target: AP1
FM4055 Vehicle Side: Left
Additional Drese; NFA Horz/Yert Angle: 249,24

HIC(d) = 493, HIC =433, Dalta T = 7.7 msec

Mux Displacement = 43.6 mm @ 11.2 meec

—_—
40 = P

35 / : B
30 /

15 4
10 //
5
0
-5
0 2 4 5 3 10 12 14 16 18 %
. Displacement {mm) vs. Tiow (msec)
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MICHIGAN OPERATIONS DOC. NO.: MGATEXH L _FRAME =2
DATE: ¥2003 REVISION NG F
SUPERCEDES: MGATPZOI U_FRAME =14 PAGEYOF 9

SUMMARY OF FMVSS 205U TEST
VEHICLE YRIMAKEMODEL: 2807 A&y AsTn®

Test Number; 2

Temperature: _ 2

JOBINHTSA MO X108
GENERAL TEST PARAMETERS:

Target (venicte Side): leffrighy  APZ-

MGA Test Raference No.: ME'}‘/

L

Humidity: %7 %

Time of Teat: __7"¢¢ am/pm

Approach Angles: Horlzontal _J&5  °
Vertical 36 . FMH Serinl No;: 25
TEST RESULTS:
Impact location on FMH (mm)
HICH HI At Velocity (k
' c (meec) oty (kph) Aove PO | (CGRRight PLO
25 | 6/ | 88 23 6 iZ 14

INSTRUMENTAION INFORMATION: {(al aceelerometers are Endeveo 7284-2000)

REMARKS {Summary of test, damage, non-compliance, invalid test, até.}:

DLR Valus AV Pre-Toest AV Post-Test
-8 /-2 X
93-¢ 123 rZ3
35 75/ /s /

/*M’:fﬁ«k CHAWITTD PRI S AT

- Fi) .
Recorded By: ME_ Approved By: Lle 14 2 0 Y ollodoDate: 3254,

*Only necessary for NHTS4 (Government) Compliance testing.
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BEMI
GidT-001.3
Customer: CHEVY Wehicle Pragram : ASTRO Model Year: 2004
Test# 4 Target: AP2
FM4054 Vehick Side: Right
Additional Deac: N/A Horz/Vert Angle: 15630
HIC(S) = 629, HIC = 614, Delta T = .8 menc
140 Muax Resultant = 124.6 ghe (@ 36.1 mom
120 /rﬁ\
80 Y /
60 /J\ \_/ =
40 7
ﬂ -]
0 5 10 15 20 25 an 35 40
Resaltant (ps) v, Displacement ()
140 Max Rosultant=124.6 g @ 7.4 meec
120 /’h‘ *\
0 / N
m /

a \

N

6 8 10 12
Resultant Accel (p's) ve. Time {meec)

14 16 i3
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FMH
GOATT-00L.3
. Customer: CHEVY Vehicle Program : ASTRO Model Year: 2004
Test# 4 Target: AP2
FM4054 Vehicls Side: Right
Additional Desc: N/A Horz Vet Angle: 15620

HIC{d) = 629, HIC = 614, Delta T = 8.8 msec

Max Acceleration = .6 ¢'s @ O meec, Min Acceleration =-116.2 g's & 7.6 msec

20

/"

20 -

! o /.

T ==
-L00 N /
-120 \—/

. 0 2 4 5 5 10 12 14 16 18
Agcel X (gfs) vs. Tine (msec)

Max Acceleration = 3.5 g's @ 16.3 maec, Min Acceleration =-14.7 g's (@ 6.6 meec

1N A il

& & kB v oo m o oo
j
[
==
g
E

1 N/

P

0 2 4 6 ] 10 12 14 14 18
Accel Y {g's) v&. Tims (meac)




Cuatomer; CHEVY
Teat# 4
FM4054

Additional Denc; N/A

3-13

EMH
G04T7-001.3
Vehicle Program : ASTRO Mode] Year: 2004
: Target: AP2
Test Drate: 3/23/04 Vehicle Side: Ripht
Horz/Vert Angle: 156/30

HIC(d) =629, HIC = 614, Delin T= 8.8 msec

Max Accelerstion=13.8 g5 @ 12.7 msec, Min Acceleration= 44,2 g's @ 7.8 msec

20
10 "’Wm
1 /A N
A% 7 T
-10 A :
l/\ /
20 /
"/
T
0y 5 10 15 20 25
Aceel Z (g's) vs. Time (msec)
25 Miax Velocity =23.8 kph @ 108.4 mace, fmpact Velocity = 23.6 kph
N /"
) /]
. /1]
5 [ |
ﬂ / |
. \ oA N\
\r N
10 50 100 150 00 250

Veloclty (kph) vs. Time (rosec)

Pape 1 of 2




Customer: CHEVY
Test# 4

Fii4d54

Additonal Desc: NYA

FMI
GO417-001.3

Vehicle Program : ASTRO

HIC{d) = 629, HIC = §14, Lielia T = 8.8 muec

3-16

Maodel Year: 2004
Tarpet: AF2

Vehicle Side: Right
Horz/ Vet Augle: 15630

Max Displacernent = 38 mm @ 9.3 meec

el T

e

35

]

L~

T

aD

e

25

20 /
15

-5

L B 16
Displacement (um) va. Time (pmec)

12

14

16 18
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DOC. MO MGATPM L_FRAME a2

mﬁlgm;EMTms REVISION NG §
SUPERCEDES: MGATRIOILT FRAME #2.4 PAGE9OF %
SUMMARY OF FMVSS 201U TEST
JOBMNHTSA NO: {4008 VEHICLE YRMAKE/MODEL: 28 CifEvy  farwd
GENERAL TEST PARAMETERS: Test Number: &
Target {Vehicie Skis)/i8fright PRy { Temperature: &2 'Ff@
MGA Test Refarenca No.: ;;?VQ_S@ Hurnidity: A %
Approach Angles: Horizonta! 2. 7¢2 ¢ Time of Test: ﬂﬁ__jum."pm
Vertical & = FMH Sarial No: __S5
TEST RESULTS:
[ o . Impact location on FMH [mm]I=
HIC{d) HIG At (msec) Velocity {kph) v O ) @t _—
7 | Y | 0T | z38 32 G
I R S — R —

Channel Serigl No. OLR vale AV Pre-Tast AV Posl-Tast
AT A -4 ' |1

G | 3xcHic A .25
/ T ¢4 / .St

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

- Ptcon. Thiw _ SEomrmery  Fromr et

Fan I |

Recorded By: approved By dage (. Vb, bo Date: 240/

*Only necessary for NHTSA (Government) Compliance testing.
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FMH
GOIT7-001.3
Customer: CHEVY Vehicle Program : ASTRO Model Year 2004
Test# 8 Targst: BP1
FMA058 Yehicle Side: Leht
Addinonal Dese: N/A Horz/Vert Angle; 27030

HIC(d) = 454, HIC =435, Delta T = 1{.9 meze

Mux Resultant = 95.9 g's (@ 45.4 mm

™ A
80 7/ \\
” . o

&0 f// \-/'uf

- - | 7
— 4

H & 10 15 20 25 0 35 40 45 5

Resultant {g's) vs. Displacement {rom)

Max Rezultant = 25.9 g @ 9.4 msec

1H

. /
" VAR
/v \

L2 3
[
/"

]
Y
o

0 "
o/ N\
10 / \_.
/ s
0 5 10 15 20 5 w
Besulmt Accel {g's) vs. Time (maes)




FiMH
G0417-001.3
Customer: CHEVY Vehicle Program : ASTRO Moded Year: 2004
Test# & Targat: BP1
FM403% Vehicle Side: Left

Additional Desc: N/A

HIC{d) = 494, HIC = 415, Delta T= 1.9 nsac

Hote/Vert Angle: 270/30

Max Acceleration =3 g (@ 0 msec, Min Acceleration =-89.5 g's (3 9.5 msec

f“"-_f—

/

20
/
30
o\ /
o\ /
“ \ /
-70 \ qﬁ\—- /
. N
0y 5 10 15 20 25 30
Accel X (g's) v, Time (msec)
" Max Acceleration = 7.6 g5 @ 10 tuec, Min Acotleration = 2.9 g'e @ 5.8 mses
s '
] i\
4 aN
z AR
0 M ”F/\j ‘\\,\-\ #J_’_.. P el
. W |
*o 5 10 15 20 25 30

Accel Y {g's) vs. Tima {msec)
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FMH
GO417-001.3
Custamer; CHEVY Vehicle Program ; ASTRO . Model Year; 2004
Test # 8 Tatgee: BE1
FM4058 Test Date; 3/26/04 Vehicle Side: Left
Additional Deac; N/A Horz/Vert Angle: 270/30

HIC(d) = 485, HIC = 435, Delta T = 10,9 msec

Max Acceleration = 8.5 g's @ 17.1 mses, Min Accelerstion =-35.5 g's @ 9 msec

l’,.'--''''"._""."'_'-----._‘_| ]
5 Pl ] [ —

VAR / -l
N 7

5 10 15 20 25 M
Accel Z (') va. Time {maec)

Max Velocity = 24 kph @ 108 msec, Eupact Veiocity = 23.8 kph

. A
; /]
o /1]
5 [ ]
u /)

5 \ |~
| Nl

0 30 140 : 150 200 : 250
Velocity (kph) ve. Time (msec)

25

Page 1 of 2
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FMH
GD4I7-001.3
Custoiver: CHEVY Vehicke Program : ASTRO Mode] Year: 2004
Test# B Tarpet: BE1
FMA4058 Vehicle Sida: Left
Addifional Dene: NfiA Horz/Vert Angle: 270430

HIC(d) = 494, HIC = 435, Dclta T = 10.9 macc

Max Displacement = 47.2 o @& 1.7 meee

P .

o iy ™~

E 3 / \
o /
s / ~

&

10 /

0 3 10 5 20 25 kL
Drisplacement (mm) vs. Time (maec)
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DOC. MO MOATPHIL_FRAME o2
REYEKN 50, 5
PAGESOF 9

MICHIGAN GFERATIGNS

DATE: W2a0s
SUPERCEDES: MGATPI01U_FRAME #2.4

SUMMARY OF FMVS5S 201U TEST

JOBNHTSA NO: Cibony 2 VEHICLE YRIMAKEIMODEL: Zenst? ey’ Havd?
GENERAL TEST PARAMETERS: Test Mumber; {
Target {Vehicle Side): le@'ap Z Temperature: K4 Lo
MGIA Test Refersnce No.._faiees) Hurnidity: w7/ %
Appraach Angles: Horizontai _F¢2 @ Time of Teat: | J4S
Verticat *o FMH Serial No: =5
TEST RESULTS:
Impact location on FMH {mm)
HIC!d HIC At Velogity (kph
@ (msac) by (kph) AbovePLO | (LeRight FL O
GPS | GBT7 | 23.9 g9 20
INSTRUMENTAON INFORMATION: {all accelerometers are Endeveo 7264-2000)
Axis Channel Sorlal Mo, DR Valug AV Pre-Teast AY Post-Test
X S 057 - 7.8 7] l. 25
;B/ Z’ D31 735 A {23
Z | 7 “ Rk ) %3.5 1.5} .S/

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

Recorded By: % Apgroved sy*:M._Y_gﬂ_mln oate: 3fzsb1

*Only necessary for NHTSA (Government} Compliance testing.
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FMH

Q4I7-001.3
Customer: CHEVY Vehicle Program : ASTRO Model Year: 2004
Test# 1 Target: BP2
FM4051 Vehicle Side: Right
Additional Diesc; NfA Horz/Vert Angla: 90/1

HIC(d) = 685, HIC = 687, Delta T = 4.3 maces

Mux Resultant = 175.9 ¢ @ 19.1 mm

160 AN
140 / \
/ \

f— ™
. v —
40
20 / f’/ -_-_-—_’__’,.-/
. |
1] ] 10 LS 20 25 30

Pesultant (g5) vs. Displacement {rem)

Mex Resuliant = 175.9 g @ 3.3 macc

=
i N
o7 .

/ e
0 5 10 15 20 5
Resultent Accel (g'n] vs. Time {meec)




Customer: CHEVY
Teat® 1

FM4051

Additional Desc: WA

3-30

FME
G0417-001.3
Vehicle Program : ASTRO Model Year; 2004
‘Target: BF2
Vebicle Side: Right

Herz/Vert Angle: 90/1
HIC(d) = 685, HIC = 687, Delta T = 4.3 nisec

Max Apcelerstion = .4 g's (@ 24.4 msec, Min Acceleration = -164.4 g's @ 3.3 mace

[H]
20 Pl
A A
wl _
80 L
-100 \
-120
ol ]
o N/
180, 10 15 20 25
Acce! X (g5} va. Thme (msec)
) Max Acceleration = 1.5 g @ 17.9 maee, Min Accelertion =~11.8 g's @ 3 msec
2
0

JWVT%‘ A
v
i

id

7

10 15 20 25
Accel Y (p's) va. Time (msce)




PMH
GO4I7-001.3
Customer: CHEVY Vehicle Program : ASTRO Modesl Year: 2004
Test# 1 _ _ Ti.l:gﬂt I?PZ
FM4051 Test Date: 372304 . Vehicle Side: Right

Additional Desc: NfA : Horz/Vert Angle: 90/1
HIC(d) = 685, HIC = 688, Delta T = 4.1 meec .

Max Acceleration =14.1 gs {@ 2.2 maec, Min Acceleration =-64.8 g's @ 4 msso

20
id ,Pi
o hu* "’L----""\-"“"——--‘-=.....______
SR i
=20
| /

H
\\ /
&0 ay
70 5 10 15 20 25
Aceel Z (g's) va. Time (msec)
»s Max Velogily ~23.9%ph @ 103.4 maec, Tinpact Velocity = 23.9 kph

n—— /
) 15 /
10 /

5 /1]
,, /|

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

Page 1 of 2




3-32

FMH
GO417-001,3
Customer: CHEVY Vehicle Program : ASTRO Model Yesr: 2004
Test # 1 Target BP2
FM4G51 Vehicle Side: Ripht
Additional Desc: NFA Horz/Vert Anple: 5041
HIC(d) = 685, HIC = 687, Dalta T= 4.3 msec
20 Max Displacement =269 o (& 8.4 msec
/_.-—-—-_———--
Z5 L H&\
20 / M\
15 / ~
. / \\
5 / -
+]
-5
a 10 15 20 25

Digplacement (rmi) ve. Tine (msec)













3-36

DOC, NO.: MGATPIOLL_FRALE a2
REVISION D %
PAGE 9 OF ¥

MICHIGAN CPERATIONS
DATE: M20003
SUPERCEDES: MGATP20IL FRAME a2 4

SUMMARY OF FMVSS 201U TEST
VEHICLE YRIMAKE/MODEL: 2305 /8y SRS

TestNumber: 7

JOB/NHTSA NO: (AN

GENERAL TEST PARAMETERS:
Target {vVahicls SHE@right Ip = Tamperature: __Z2Z  FRTD)
MGA Test Reference No.: ﬁ;?EJS 2 Humkdly: ___£75 %
Approach Angles: Horizontal _ &892 o Time of Test:__ 4¢3 amipm
Vedicel =7  © FMH Serial No: __ 35
TEST RESULTS:
- - Impact location an FMH {men)
c Velool h
HIC{d) HI At {(msec) ty {kph} Lo @ight s
ey (43S | 9. 736 |2 <
INSTRUMENTAION INFORMATION: (& accelerometers are Endevee 72684-2000)
Axis Channel Serisl No. DLR Value AV Pra-Test AV Post-Test
A | 5 |33 -7.8 ). 20 J.2o
Y | & | —szsv 935 )23 123
LZ | 72 | <o g3.5 ).5( s/

REMARKS {Summary of test, damage, non-ccmpliance, invalid best, atc.):

B Pung T hiv ocop (e i
il 77

M Approved By (eas w0 Vb choete: 3/z6by

Recorded By: [~

*Only necessary for NHTSA (Government} Compliance testing,




FMH
GO4IT-001.3
Customer. CHEVY Vehicle Propram : ASTRO Model Year: 2004
Test# 7 Target: BP3
FM4057 Wehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 280/-7
HIC(d) =424, HIC = 435, Delia T = 9.1 meng

100 Mixx Resultent =95.9 g's @ 35.5 mm

% N

m /N - \

/ \

; / \

. | l

. /

30 ,/ /

20 "y /

10 _’,_,I""

o ] A I—
0 5 10 15 20 25 20 £k 40 45
Regultant (ghe) va, Displacement (mm) -
100 Max Resnltant =959 g @} 6.8 msec

‘-\\-.-.

10 15 20 25 £
Resolam Accel (p's) v, Time (rmec)




FMH
GO417-001.
. Customer; CHEVY Vehicle Brogram : ASTRQ Model Year: 2004
Test # 7 : Target: BV}
FM4057 Vehicle Side; Left
Additional Desc; N/A. Harz/Vert Angle: 28047

HIC(d) =454, HIC = 435, Deha T = 9.1 msec

Max Acceleration = .2 g's @ ) msce, Min Acceleration = -89 g's @ 6.7 maec

0
J—r#.-_’______’______::...._

-10 \\\ /
\

/
4
7

y

\

Ll A
L, /
L/ /
V7

5 10 . 15 2 25 30
Accel X {g's) ve. Time {umec)

5 38 8 & ¢

3

[—J

Max Acceleration = 5.6 ga @ 3.8 meec, Min Accelerstion =-10.6 2% @ 6.8 msec

T /WWJJHW-MM

Vi / |

&nh.kb_au.hmn
——

=
_.-d--
c:"";
---..L_lIl

1 1
—
L]

(=]

LM

10 15 20 25 10
Accel Y (') vs. Time (maec)
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FMH
G4IT-001.3
Customer: CHEVY Viehicls Propram : ASTRO Model Year: 2004
Test# 7 _ Target: BP3
FMA057 Test Date: 3/25/04 Vehicle Side: eft
Additinnal Deac: NfA " Horz/Vert Angles: 280/-7

HIC(d) = 484, HIC = 435, Delia T = 9.1 maec

Max Accelerstion = 3.6 g'a @ 15.8 msec, Min Acceleration = -34.¢ g's @ 6.9 msec

g ,.v._.-r"\}n\f\—'\-—-\/'\f L‘“"
5 A’Lm\ // '

o\ /
NI /
VY, I

\_/
W/

5 10 15 | 25
Acge] Z {p'a} ve, Tine (orec)

s Max Velocity =23.6Xph @ 105.8 msec, Empact Velocity = 23.6 kph
26 f/_\
15 /1
m [
, [ |
D / \

b . 50 100 150 200 250
Velogity (kph) ve, Time (msec)

Page 1 of2
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FMH
GO4I7-001.3
Cusiomes: CHEVY Vehicle Program : ASTRO Model Year 2004
Test# 7 Target: BP3
FM4057 Vehicle Side: Left
Additional Desc: N/A Horz/Vert Angle: 280/-7
HIC(d) = 494, HIC = 425 Delta T= 9.1 maec

45 Max Displacement = 40.9 mm & 11.2 msec

N L~ T

s / \\\

10 o

25 \

s

20 N

15

14

5
0
-5
0 10 15 20 15 30

Displacemest (men) vs. Time (msec)
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DO, MO MOATRIGIL_FRAMI: #
REVISION MO.: 5
PAGE 9 OF ¥

MICHIGAN OPERATIONS
DATE: M5
SUIPERCEDES: MGATF2010_FRAME ¥L4

SUMMARY OF FMVS3 201U TEST

JOBNHTSANO:_CY 01O VEHICLE YRIMAKEMODEL: 2057 € tienty ASTAD

GENERAL TEST PARAMETERS: Tea! Number: [
Targel {Vehicle Si:faright > L Tempersture: __ 2% °FY

MGA Test Reference No._ FPMAexa Humidty, 45 %

Approach Angles: Horizontal _ 2700 ° Time of Teat: 1 1: 30 (Emeom
vartical __ & - FMH Sarlal No: _ D=
TEST RESULTS:
Impact locatlan on FMH (mm)
Hi HIG Al Yelogi h
“ tmse<) ocly tkeh) Above PO |(LeBRight Pt O
572 |88 | 7 | z40 2z n

INSTRUMENTAION INFORMATION: (gll eccelorometers are Endevco 7264-2000)

Channal

Serlal No.

DLR Valua

~J &892

—9 &

AV Pra-Tast
). &D

AY Past-Test

| D

33594

42 .5

1.5

- 23

REMARKS {Summary of last, damape, non-compliancs, rvald last, ete.):

Ao Yieames d0500 2005 ¢

yatas|

s 2 [

2 AP

RS

1.5

Recorded Bym Approved By". MMD Date: ﬁﬁﬂb;

*Only necessary for NHTS A (Government) Compliance testing.




FMH
GO417-001 .3
Customer: CHEVY Vehicle Propram : ASTRO Model Year: 2004
Test# 10 Target: OF1
FM4060 ¥ehicle Bide: Left

Additional Desc: N/A

HIC{d)= 571, HIC = 536, Dela T = 7.1 msec

Hore/Vert Angle: 27008

8 & 8 o

=100

Max Accelemtion = ,1 g's (@ 0 msee, Min Acceleration =-104.8 p's (T 3.5 msec

\

—

\ |

\ /

\ /

\

2 4 6 8 10 12 14
Accel X (g'5) vs. Time (msec)

16 18

Max Acceleration =24 g's @ 5.3 msec, Min Acceleration = 4.7 g'n (@ 3.8 meac

A/A . WfN \m\ ) aVaa Al

ﬂ'rﬁ\l\’] {m fdv VAL I

2 4 G ] 10 12 - 14
Actel Y (g8} v Time (msec)

16 13
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FMH
GO4T7-001.3
Customer: CHEVY " Vehicle Program : ASTRO " Model Year; 2004
Test# 10 - Target OP1
FMADGD Test Date: 3/26/04 Vehicle Side: Eaft
Additional Dreac: NfA Hoaz/Vext Angle: 27078

HIC(d)= 571, HIC = 536, Delta T = 7.1 maec

Max Acceleration = 2.5 g's @ 16.2 mepe, Min Acceleration = -40.4 gs @ 4.1 msec

s
10 \N‘ "/-/\/l

N \, 7

WAL
J \/

40
A3
0 2 4 § ] 10 iz 14 16 18
Arcel Z (g'8) va. Time (maec)
0 Max Velocity =24.1 kph @ 108.1 msec, Impact Velocity = 24.0 kph
25

o /]
' /]
" / \\

N ——

a 50 100 150 200 250
Velocity (kph) vs. Time {maec)

Pape 1 of2




Custermer; CHEVY
Test# 10

Additional Deac: NFA

FMH
GO417-001.3

Vehicle Progmm : ASTRO

HIC(d) = 571, HIC = 536, Defta T = 7.1 msec

3-48

Model Year 2004
Target: OP1

Vehicls Side: Laft
Hoxz/Vert Angle: X70/2

Max Displacement = 36 mm ) 10 msec

35

/—f"

i

o

j

2

20 /
15

6 B 10 12
Displacement (mm) vs. Time (rsec)

14 16 18
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MICHIGAN OPERATIONS DOC. NO.: MGATP20 L _FRAME a1
DATE: N2003 REVISION M0.: 3
SLPERCEDES: MGATFI0IU_FRAME #2.4 PAGE 2 OF ¥

SUMMARY OF FMVSS 201U TEST

JOBINHTSA NO:£ e Ob VEHICLE YRIMAKEMODEL: Z20Y o5bsy" AS7T20
GENERAL TEST PARAMETERS: Test Number: >
Targat (Vehicle Side): leffigD_.S 72/ Temperaturs: __ 22 *FECH
BAGA Teet Refarence No.:_ %@5 Humidy: &7 %
Approach Angias: Morzontal __ 27« Time of Test: _ 2% amigii™)
Yertical ﬁ ¢ FMH Sertal No: 288
TEST RESULTS:
. Impact location on FMH (mm}
I Vi h
HIC{d) H At (msec) ekocity (kph} o |Cgnro
oss |y | &6 7225 () [
INSTRUMENTAION INFORMATION: (2! eccslerometers are Endevco-7264-2000)
Axis | Channel |  Seral Ne. DLR Vaiua AV Pre-Test AV Poat-Test
X 1S l-3%ti7 —1073 . 2eD /. 22
V| & |3z lot rz3  } 123
Z | C%,28 o7/ LSE L S7

REMARKS (Summary of test, damage, non-complianca, Invalld test, etc.):

A Usipds 50t

Recorded By: ﬂ @prmd BF:MMDME@

*Only necessary for NHTSA (Government) Compliance testing.




Custrrmer: CHEVY
Test # TEST #3
FMa053

Addidoaal Dese: N/A

FMH
GDAIT-D01.3

¥ehicle Program : ASTRO

HIC(d) =655, HIC = 648, Delta T = 8.6 mec

Modzl Year: 2004
Target SR

Vehicle Side: Right
HorzVert Angle: 90/45

Max Resultant = 111.4 p's @ 41.8 mm

120
) / /
i / i /
20 _,,_/"’ i ..'-""'—'#
| ]
"
a _"_'f..’
0 5 10 (] i 25 30 a5 40 45
Reeuliant (g's) ve. Digplacement {men)
120 Max Resultant = 1114 g @ 8.1 mzec
104 ///v
L] \
40 / \
™,
20
o \‘_‘
/ “\-\-"'*-.
ﬂﬂ 2 4 3 ] 10 12 i4 14 1% 20

Resultant Accel (g's) va. Time (msec)
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FMH
GO4I7-001.3

Customer: CHEVY Vehicle Program : ASTRQ Model Year: 2004

Test# TEST #3 Target: SR1

FM4053 Vehicle Side: Right

Additional Desc: N/A Harz/Vert Angle: 90/45

HIC(d) = 655, HIC = 648, Delta T= 8.6 msec

Max Acceleration =.1 g's (8 0 nwee, Min Accelerstion =-109.8 p's i@ 8.3 meec

20 N ff""'""ff
o /
- v
50 \\ /
-100 \\ /
Nt

0 2 4 6 m; (g-,);-.}m ,;,ml:) 14 16 18 20
. Maxﬁﬂfelu:nﬁm-lg'n@ 17.9 meec, Min Acceloration = 3.3 g @ 12.7 msco

f ) |
0 A AA ) I \ ann .\ ! \
VAT M AWV

. VoI Y
Ml

0 2 4 6 2 10 12 14 16 18 20
Accel Y (g5) vs. Time (msec)
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FMH
GO4I7-001.3
Customer. CHEVY Wehicle Program : ASTRO Model Yeear: 2004
Test # TEST #3 Target: SR1
FM4053 Test Date: 3/23/04 Vehicle Side: Right
Additional Dege; N/A Horz/Vent Angle: 90/45
HIC(3) = 635, FIC = 648, Delta T = 8.6 msec
. Mex Accelaration = 15,9 ga @ 4.3 mese, Min Ascelerstion =-20.4 g5 @ 8.7 msec
15 /A\\
0 / \\
% \
0 “\r’ \ \__/-J’\, S
5 ol
\ Wi
=1 £
) Y g
=15 : G J‘/
20 WiAA~
I 5 10 15 ' 0 25
Accel Z (g's) va, Time (mmec)
2 Meax Velocity=23.7 kph @ 106.9 msec, Impact Velocity = 23.5 keh
20 . A /j
) | // \\
10 / \
5 / \
ﬂ L
) \
-10
-15 ' :
0 50 100 150 200 250

Velochty (kph) va. ‘Time {msec)

Page 1 of 2
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FMH
GO4I7-001.3
Customer: CHEVY VYehick Pmopram : ASTRO Model Year: 2004
Test# TEST #3 Taget: SR1
FMA4053 Vehick Side: Right
Additione] Desc: N/A Horz/Vert Angle: 90445

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

Max Displacement = 43,4 mm (@ 10.1 msec

L] 2 4 6 B 10 12 14 16 18 0
Displacement {mm) va. Time (msec)
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MICHIGAN OFERATIONS DK, MO MGATF20IL_FRAME =2
DATE: ¥20403 : REVISION X6 2
SUPERCEDES: MGATP20IU_FRAME 2.4 PAGE 9 OF &

SUMMARY OF FMVSS 201U TEST

JOBMNHTSA NO: (YOt VEHIGLE YR/MAKE/MODEL: 220 (HEVY siigie?
GENERAL TEST PARAMETERS: Test Number: é

Target (Vehicle Sideilefiight _ S 2.4 Temperaturs; __ 2L *FATD

MGA Test Reference No.: E?WSG- Humidity: Ny %

Approach Angles: Horizontal _2.7&3 ° Time of Test: _ 3 /O am{giy
Vertlkcal RS . FidH Serla No: S8
TEST RESULTS: .
Hie e Velo Impact lp¢ation an FMH (mm)
I At kK -
(d} (msec) elachty (kph) Above PL O !(f%wmtm.u
lséf 522! 7.8 23.77 19 3
E

INSTRUMENTAION INFORMATION: (al accelerometers are Endevco 7264-2000%

DLR Value AV Pre-Test AV Post-Test
~la7.3 L2 f. 26

tor/ A {23
v (54 1.5) |

REMARKS (Surmmary of test, damage, non-compliance, nvalid test, etc.):

AD Usipls fBperieis

Recorded EyMﬂn Approved By*:M_EQQEpData: ﬁa#

*Unly necessary for NHTSA (Government} Compliance testing.
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FMH
GO4T7-001.3
. Customer- CHEVY Vehicle Program : ASTRO Model Year: 2004
Test it & Taiget SR2{a)
FM403546 Vehlcle Side: Left
Additional Degc: N/A Horz/Vert Angle: 270/35

HIC(d) = 561, HIC' = 522, Dela T = 7.8 meee

120 Max Resoltant = 1009 ¢'s @ 39.8 mm

T T
) /
) P |
\ 7 /

e w_,/
--—"-_--._-_J..
a0 -"f v HIMH
] 5 10 15 20 25 £ 35 40 45
. Resultant (g's) va. Displacement (om)

Max Resultant= 100.9 g @ 7.3 meec

. B
T N
I, \
L/ \

/J | \\Eﬁw

a 5 10 15 20 25
Resultant Aceel (p's) va. Time (msec)




Cusgtomer CHEVY
Teat# 6

FM4(56

Additional Desc: NfA

EMIL
GOJ4I7-001.3

Vehicle Progrem : ASTRO

HIC(d) = 561, HIC = 522, Delta T = 7.8 msec

Max Acceleration =0 g's @ 0 msec, Min Acceleration = -100.4 g’z @ 6.7 nxsec

/"'

/

/

/|

N

-100
-1206
0 5 10 15 20
Accel X (') vs. Time (msec)
2 Max Acceleration = 6.5 g's @ 21.2 meec, Min Accoleration = 4.7 g's @ 21 msee
6

A/

W[J\”\

Z/VMM/VU
0

niren

A f
i

T

5 19

LS

Accel Y (g's) v&. Time (msec)

Model Yaar: 2004
Target: SR2(a)

Vehicla Side: Left
Horz/Vert Angle: 270435

_-—-f—‘_'"‘-""_---
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FMH
GO4T7-001.3
Customer CHEVY Vehicle Program : ASTRO Mod=l Year: 2004
Teat# & Target: SR2{a)
FM4056 Test Date: 3/25/04 Vehicle Side: Left
Additions] Desc: N/AL . Horz/Vert Angle: 270/35

HIC(d} = 561, HIC! = 522, Delta T= 7.8 meet

Max Acceleration = 9.8 p's @ 4.3 msec, Min Acceleration = -36.2 ¢'s @ 10.2 meec

p Al
, /1N
Y \ D

= =
40
0 5 HH 15 20 25 30
Accel Z {g'3) va. Time (maec)
2 Max Veloclty =23.8 kph @ 105.2 mecc, Impact Velacity— 23.7 kph

" A
, /1
\ /||
5 [ ]
\ /|

-10
] 50 100 150 206 230

Velocity (kph) ve. Time (meec)

Pape 1 of2
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FMH
GMI7-0013
. Custamer; CHEVY Vehicle Program : ASTRO Model Year: 2004
Test# & Target; SR2(a)
FMA4056 Vehicle Side: Eeft
Addidonal Desc; NFA Horz/Vert Angle: 270/25

HIC(d) = 561, HIC = 522, Delta T'= 7.8 miec

Max Displacement = 44,3 mm @ 10,9 meec

45
el
e ——

0 5 10 15 20 25
. Displacement {mm) va, Time {msec) .










R et
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DOC. NO.: MGATE20: L _FRAME =1

MICHIGAN OPERATIONS
DATE: 120/.3 REVISION N0.: 3
SUPERCEDES: MGATPZ01L_FRAME #2.4 PAGE 9 OF
SUMMARY OF FMVSS 201U TEST
JOBINHTSA NO. {{eveol VEHICLE YRIMAKEMODEL: 200y _(/fBvy /i
GENERAL TEST PARAMETERS: Teat Number; i
Targel {Vahicle Side}@ght ﬂ 3-1 Tempseraiurs: 272 el
MGA Test Reforence No.: ﬁ ersH Hurnidity: s %
Approach Angles: Horizanlal _Z. 2o ° Time of Teat, _ {0 80 (Epipm
Vorlical _ 2% = FMH Serial No: 3%
TEST RESLULTS:
Impact lg¢ation on FMH [mm)
HIC{d HIC i Valocl h
cd) 1 (msec) Sioalty coh) Above Pt O ¢TEhRight P1. ©
BO77 | Yol | 7.5 24.0 15 3
INSTRUMENTAION INFORMATION: {nl acelerometers are Endevco 7264-2000)
Channal Sarial No. OLR Value AY Pre-Test AV Post-Test
S | \3ers7 7 3 /20 I 20
e | "Bisz L1 | yy-: 4 [23
7 “J36353 971 : S/

REMARKS {Summary of test, damage, nar~compllance, invatid tast, alc.);

A Nl [ommrs—

Recorded By: 7%@ Approved By": ML.Q:EDG M

*Only necessary for NHTS A (Government) Compliance testing.



FMH

GO4I7-001.3
Customer: CHEVY Vehicle Program : ASTRO Modsl Yeur: 2004
Teat# 9 Target: SR3(1)
FM4059 Vehicle Sider Left
Additions] Desc: N/A _ HorzVert Angle: 270438
HIC(d) = 507, HIC =451, Dalta T= 7.5 msec
100 Max Regultant =57.6 g @ 37.3 mm
90 P ol \\\
; 7 |
70 /f ' \\
60 / !
50 7
4 /|
30
) N
10 - Vd
[ ] /t"'
uﬂ 5 10 15 20 25 30 35 40 45 50
Resuliant (g's) va. Displacament {mm})
100 Max Resultant = 97.6 g @ 6.3 maec
o //""\\
20 \\
0
. / \
/ \
50 / \
)
0 / N\
18 / A —_—
/ —~_ _

5 10 I5 20 25
Resultant Aceel (g's) vs. Time (msec)
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FMH
G0417-001.3
Customer; CHEVY Vehicle Program : ASTRO Madel Year- 2004
Test# 9 Target: SR3(1)
FM4059 Viehicle Side: Left
Additional Desc: NFA Horz/Vert Angle: 270/38

HIC({d) = 507, HIC = 451, Delta T = 7.5 msse

Max Acceleration =3 ga (@ © msee, Min Acceleration =-97.3 g's (@ 6.3 meec

10

1} -
_...--""-___--.
0 _._____,.--——"'

RN AT
AN /

0 \ /

7 \ /
P /
90 \ /
-100 \-f/

. 0 5 18 13 20 5
Accel X (g's) va. Time {msec)

i o Max Acceleration =8 gls @ 8.4 msec, Min Acceleration =-1.2 ¢'s @ 20 msec

Accel Y (g's) vu, Time {msec)
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FMH

GO417-001.3 _
Custamer: CHEVY Vehicle Program : ASTRO Meodel Year: 2004
Test# 9 Target SR(1)
FM4059 Test Date: 3/26/04 Vehicle Sids: Left
Additional Diesc; N/A Hars/Vert Angle: 270/38

HIC({) = 507, HIC = 451, Delta T = 7.5 msec

Max Acceleration = 7.8 g's @ 4.1 mges, Min Acceleraton =-35.8 gy @ 9.7 msec
5 AR
0 _H_/.-/ .

. \ Pl

0
0 5 10 15 20 15
Accol Z (') ve, Time {meac) '
2 Max Velocity = 24.2 kph @ 104.6 msec, Impact Velocity=24.0kph °
25

. N
15 / \
5 [ _
., /1] /[
\ i

Page 1 af 2
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FMIH
0417-001 3
Custorner: CHEVY Vehicle Progrem ; ASTRO Model Year: 2004
Teat# 9 Target; SR3(1)
FM4059 Vehicle Side: Left
Additionad Desc: N/A Horz/Vext Angle: 270/38

HIC(d) = 507, HIC = 451, Delta T= 7.5 msec

Max Displacement = 47 wm @ 12,1 myec

45 S o S

40 / —~——
35 /

0 5 10 15 20 25
Displacement (nm) va. Time (maec)
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fEG’-l CHEVY ASTRO CADT:
'{I-‘hJS 01 UPPER INTER!

! EST#2 RIGHT UR4 |

Y MPACT ANGLE= 90 / 50

FM4052 PRE-TE




374

R s

3/23/04 |
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MECHIGAN OPERATIONS DOC. NO.: MGATPZ0IL_FRAME #2

DATE: M20%3 REVEION xX0.- 3
SUPERCEDES: MGATPZ01U_FRAME #2.4 PAGE 9 OF 9
SUMMARY OF FMVSS 201U TEST

JOBINHTSA NO: C Yey o8 VEHICLE YRIMAKE/MODEL: ZE3y’ Crtsy ASTied)

Test Number: 2.

GENERAL TEST PARAMETERS:
Target {Vehicte Side): letffight) (J£. 7 Tempavatre: _ 22— Rt
MGA Test Reference No._(37as5 & Humidty. 77 %
Appraach Angles: Horizontat " Tmeof Test__— 'S  amfpd>
Verical _-5¢2 _ » FMH Serlal No:_ = (o
TEST RESULTS:
" h Impact logation gn FMH (mm)
HIC() HIC At(msac) | Velochy (iph) o @w —
652 1677 | 79 | 23Y z% =
® — '

INSTRUMENTAION INFORMATION: (all accalerometers are Endeven 7284-2000)

Axis Channel Sarial No. DLR Valus AV Pre-Tast AV Posi-Test

A | 5 |~Fb52s 4.2, L2 .20

) A " 95.4 2% 1,23
7 | 33889/ ¢9- 1.5 Y,

REMARKS (Summery of tast, damags, non-compllanca, invak test, etc.).

Stpetr” Henpimin . [Erertenstrind

Recorded By: M approved By': 0040 ¥ 20 1 4o Date: 2/4/5

*Only necessary for NHTS A (Government) Compliance testing.




FMH
G4I7-001.3
. Customer: CHEVY Vehicle Program : ASTRO Model Year: 2004
Teat# 2 Target: UR4
Fnidos2 VYehicle Bids: Left
Additional Desc: NfA Horz/Vert Angle: 90/50

HIC{d) = 6532, HIC = 644, Deita T= 7.9 msec

120 Max Resultant = 112.5 g5 @ 54.0 mm

100 /\]

- -

Resultant Accel {g's) va. Time (meec)

. d 10 X0 an 40 50 &0
Regultant (g's) v8. Displacement (nm)
20 Max Resultont= 112.5 g @ 11 msec
100 f//\\
) / \
) \
) // |
o 5 10 15 0 25
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FMH
GOAI7-001.3
. Customer, CHEVY Vehicle Program ; ASTRO Modal Year; 2004
Test # 2 Target: UR4
FM4052 Vehicle Side: Left
Additinnal Desc: N/A Horz/Vert Angle: 90/50

HIC{d)y =652, HIC =644, Delta T = 7.9 msac

Max Acceleration =2 g's (@ 0 msec, Min Acceleration = -110.7 ¢s @ 11.1 maec

NN il
) \ /

. \ /
N

™~

0

=129
o

. 5 10 15 20 25
Accel X (i's) vs. Thue (msec)
15 Max Accelsration =7 g's @ 193 meoc, Min Acceleration =-2.8 g's (@ 9.5 msec

0.5 Fad
A Tl N
YLy /

X |
Y [

N My /
: F

Accel Y (g's) va. Time {msec)




FMH
GO4T?-001.3
Customer; CHEVY Vehicle Program : ASTRD Model Year: 2004
Test# 2 Tarpet: TTR4
FM4052 Test Pate: 3/23/04 Vehizle Side: Left
Additional Daesc: N/A Horz/Vert Angla: 90/50

HIC(d) = 652, HIC = 644, Delta T = 7.9 meec

Max Acceleration = 6.5 g's (8 15.3 meec, Min Acceleration = 21 gn@ 10.% msec

10

5 il

. il /_\.“

s /

0 5 11 N 15 20 25
Accel Z {g's) ve. Thoe (mmec)
2 Max Velooity =23.6 kph @ 105 msec, Impact Velocity = 23.4 kph

20 A
15 /
) /
;‘; /

' \\_fz

50 T 150 200 250
Velocity (keh) va. Time (msec)

Pags 1 of 2




Custorner: CHEYY
Teat# 2

FM4052

Additional Desc: N/A

FMH
GOI7-001.3

Vehicle Progrem : ASTRO

HIC(d) = 652, HIC = §44, Deha T = 7.9 msec

Modal Year: 2004

Taraet UR4
Vehicle Side: Left

Horz/Vett Angle: 90/30

Max Digplacement = 55.5 oo (8 12 msec

50

/,-'__‘..--'___"‘--.___H

[

~ N

V4

ki) /
20

L0 15
Displacement (mm} vs. Timms (meec)

20

5




4-1
4.0

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

The fallowing saction lista the test aquipment for tha compliance test seres. ltems marked

with an asterisk are calibrated by an external lab. An additional summary table is given for the pre
amd post-test calibration data for the Free Mation Headforms. The temperature trace to confim
testing was conducted batwsen 66°F and 78°F (19°C - 26°C) Is Included in Appendix A.

TABLE 4-1 LIST OF ITEMS UBED

ITEM MANUFACTURER MODEL # FUNCTION OF | ACCURALCY GAL. INTERNAL
NAME ITEM

Hoed Drop Tower | MGA Research Corp. | MGA-100-DC FMH Calibration NA NfA

{Includes test framea

and DAS}

Accelsrometers Endeveo T284-2000 Accelermtion H).5% & months
Date

*Digital inclinometer | Mtutowo PRO 380 Sat Angle of 0.1¢ Annyal
FMH/Targating

FMVES 201U Test | MGA Resaarch Corp. | MAA-100-FMH | Test Systam NFA MN/A

Frame {includes th=

propulsion control

system, achuator,

. tast frame, and

DAS)

Fras Motion LUTAMA 036 Test Device NA Pre and Poat-Tost

Headforms UTAMA 036 Sarles

UTAMA 038

High Speed Video | Kodak ROA0D0 Record Event N/A N/A

*FARO™ Faro Technologles | S08053801273 | Targeting 0.1 mm Annual

Moasuiing Devices: | staniey 33215 Measuremant 1 mm

- Tapa Maasurs

- Plumb Bobs ot - ;;m ”; Annual

- an - 0

Prodracionr Hortatal

Measurament

*Yahicle Scelo Cardinal 8050F Walghing +.5 kg Annual

5804-022/9805-175 Vahide

* Scaka [ ] AP Walgh FMH +0.011b Annual
Head

*“Temperaturs Dickson TH2-24C Record +1% Annual

Reconder Tamparating + 1% RH
end Humidity




_TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

FMH Seripl # Waight Temp % Paak Poak Linimodal
{Ibs) {°c) Humidity Resuliant Lateral
Azceloration | Accelerastion
{a's) iG's)

Pra #35 10,02 20 38.0 237.6 2.0 hi
Post #35 10.02 24.0 36.0 238.4 58 Yes

Pre #36 10.03 220 38.0 238.7 3.5 Yeog
Post #36 10.03 240 35.0 E5.H "N hi-
P #3238 9.99 220 38.0 234.8 33 Yos
Post #38 8.09 22.0 560 260.3 3.7 Yes

Calibration cerfificates and headform calibration information can be found in the P572L Parformanca

Calibration report which accompanies this report.

RECORDED BY: David G, Gotwals ~ DATE: March 30, 2004
APPROVED BY: Hslen A, Kalato
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