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1.0 PURPOSE OF COMPLIANCE TEST

The purposa of this head Impact compllance test was to determine whether the
subject vehicle, a 2004 Ford Freestar SE Minivan, meets the performance requirements
of FMVSS 201U, Occupant Protection in Interior Impact - Upper Interior Head Impact
Protection. '

Tests were conducted on March 30-31, 2004 on a 2004 Ford Freestar SE
Minlvan, manufactured by Ford Motor Company.

All tests were conducted In accordance with the U. 8. Department of
Tranaportation, National Highway Traffic Safaty Administration's Laboretory Test
Procedura TP-201U-01 dated Apel 3, 1998 and tha corrasponding MGA Ressarch
Corporation's FMVSS 201U procedure number MGATP201U_FRAME#2 dated March
20, 2003.

All tests were conducted at MGA Resaarch Corporation In Troy, Michigan and
were performed by MGA engineers and technicians. The FMYSS 201U impactor test
machine was used to conduct the testing. Targst locations were detarmined by using &
Coordinate Measurement Machine In conjunction with the MGA EZ-Target™ program
and MQA procadure MGATP201U_Test Serles dated March 20, 2004.
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20 COMPLIANCE TEST DATA SUMMARY

The 2004 Ford Freestar SE Minivan was aquipped with A, B, C, and rear-pllilars,
a grab handie located on the side rall above each front door, an adjustable seat bt |
anchorege on each B and C-pillar, a fixed ssat belt anchorage on each rear-pillar, an
upper roof console on the front center and center roof, and & rear upper roof seat belt
anchorage. '

Upon complstion of targeting the test vehicle, ten {10) targets wore chasen to be
impacied based upon engineering judgment and certification test data provided by Ford
Motors Company. Targets were chosen which appeared most likely to give high HIG{d)
values. The ten {10) targets chosen were:

AP2 RP2 uR1* UR4
BP2 SA3-1 UR2 -

oP2 RH UR3

The 2004 Ford Freastar 3E Minivan tested appears to comply with the
performance criteria for FMVSS 201U. The HIC(d) measured uzing the Part 572L
(Frae Motion Headform) was helow 1000 for each tested component.

Nota: * Tha data that was collected for Targst UR1 was deemned Invalid upon
the poet-test headform calibration drop. The z-ads acceleromeater was incomectly
orientad Inside the Free Motion Headform. This FMH was not used In any other testing
and is not Included In this raport.




TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Ford Freester SE Minivan
VEH. NHTSA NO.: C40206 VIN: 2FMDAS164BA0G331  COLOR: Green
VEH. BUILD DATE: September, 2003 TEST DATES: March 30-31, 2004
TEST LABORATORY: MGA Research Corporation

OBSERVERS: David Gotwals, Nichelas Brzuch, Scott Kraiger
TARGET | YEMCLE | HORZONTAL | VERTICAL | VELOCITY | HiC(d) | FNH | SPACT ON FMH
SIDE ANGLE ANGLE (kphy) HC (mm)
(chesge) (deg} Lemmight
APZ Right 180 44 237 810 | 853 8 7 Left
BF2 Right o0 7 238 627 | 810 13 10 Left
oP2 Right 0 0 233 549 | 508 | 22 5 Right
RP2 Fight 13 34 230 835 | 686 | 11 7 Laft
SR3-1 Firght 80 50 137 347 | 2@ | 23 2 Left
AH Flight 0 20 235 307 | 305 | 22 30 Lait
— URA Fight a0 47 Data invald -
Ufi2 Fight ] 87 23.8 378 | 28% | 42 13 Left
UR3 FRight 20 38 23.9 480 | 418 | 40 18 Laft
UR4 Fight ) 27 23.8 433 | M0 | 45 5 Right

Above and left/right refers o the position relative to referenca pt 0 where the target
made contact with the Frea Motion Haadform. Sas the diagram below for detalls.




POST TEST COMMENTS:
The following description lists any post-test damage or other teet observations
for aach target.

UR1 Right Data collected determined to be Invalid upon post-test headform
cafibration. '

No damage was observed for any cther targets.
REMARKS: _
The targets listed were Impacted in the following order:
Right: AP2, BP2, UR1, SR3-1, UR3, OP2, UR4, RP2, RH, UR2

The 150 mm rule was chearved for targats horizontal to each othor and tha 200.
mm rule was observed for vertical components.

Target SR3-1 was Iouatadwrﬂﬂntl'raaldn airbag zona, so the impact veloclty was
reduced to 18 kph. Per $6.2(b) (2) of FMVSS 201. '

RECORDED BY: David G. Gotwale DATE: March 31, 2004
® rrove BY: Helon A, Kaleto |




TABLE 2-2
GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKEMODEL/BODY: 2004 Ford Freestar SE Minivan
VEH. NHTSA NO.: C40206 VIN: 2EMDA51684BA0R331 COLOR: Green
VEH. BUILD DATE: September. 2003 TEST DATES: March 30-31, 2004
TEST LABDHATDRY._MMMDM

SUNROOQF INFORMATION:
Installad: Yes X No

——

Cperatlon: Elactric ____ Manusl

ROLL-BAR INFORMATION:

nstalled: _____Yes X No
Paddead: Yes X __ No
Braces: — Yes - X _No

GENERAL INFORMATION:
Date Recaived: 1/11/04; Odometer Roading: 72 miles

 DATA FROM VEHICLE'S GERTIFICATION LABEL:
" Vehicle Manufacturad By: Ford Motor Company

Date of Manufacture: September. 2003; VIN: 2EMDAS1684BA08331
QVWR: 2567 kg; GAWR FRONT: 1322 kg;

GAWR REAR: 1251 kg




DATA FROM TIRE PLACARD:

Tira Pressurs with Maximum Capacity Vehicle Load:
FRONT: 240 kpa REAR: 240 ikpa
Recommendad Tire Size: P225/60R16
Recommendad Cold Tire Pressure:

FRONT: 240 kpa REAR: 240 kpa

Size of Tire on Tast Vehicle: P225/60R16

Type of Spare Tire: P225/60R16: Space Saver: ;  Standand _X
VEHICLE CAPACITY DATA: |

Type of Front Seats: Bench ____: Bucket _X .  Split Bench

Number of Occupants: Front 2 ; Roar_ 5 . TOTAL _7
VEHICLE CAPACITY WEIQHT (VCW) = 544 kg

No. of Oceupants x 88 kg = 476 kg

Rated Cargo/Luggage Welght (RCLW) = _88 kg (diference)

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

fluids)
Right Front=  566.0 kg Right Rlear=  4000kg
Left Front = S74.0kg Left Rear = A230kg -
TOTAL FRONT = 1140.0 kg TOTALREAR=  _823.0kg
% Total Waeight = 581 % % Total Welght = 41.8%

TOTAL DELIVERED WEIGHT = _1963.0 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:

Total Delivered Welght = 19830 kg
Rated Carga/Luggege Welght= __88.0 kg
Target Test Weight = 2031.0 kg
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WEIGHT OF TEST VEHICLE:
. Right Front = £65.0 kg Right Rear = 434.0 kg
Loft Front = 573.0 kg Left Rear = 456.0 kg

% Total Weight=  _439 %

TOTAL FRONT = _1136.0 kg
% Total Welght= _581 %
TOTAL TEST WEIGHT = 20280 kg
Weight of ballast saecured In vehicle's cargo araa = ' 65.0 ky

TEST VEHICLE ATTITUDE:
AS DELIVERED: Right Front _748.0mm;  Leift Front_749.0 mm;
Right Rear _770.0rm;  Left Rear _764.0 mm;
Pich Angle at Right Door Sill = _ 1.0 Rear higher
Ritch Angle at Left Door Slll = __ 0,9 Rear higher
ol Angle at Front Bumper= 0.1 Right-sice higher
Roll Angle at Rear Bumpar = _ 0.1 Right-side higher

FULLY LOADED: Right Front _757.0 mm;  Left Front 7620 mm;
Right Rear _7550 mm:  Left Rear 753.0 mm;
. Piich Angle at Right Door Sill=  __ 0.8 Rear higher
Plich Angle at Left Door Sill=  _0.4 Rear higher
Roll Angle at Front Bumper=  _ 0.0 Right-side higher

Roll Angle at Rear Bumper=  _0.2 Right-side higher
AS TARGETED:
Pitch Angle at Right Door Slil= _0.6 Rear higher
Pitch Angle at Left Door Sillm  _0.7 Rear higher
Roll Angle at Front Bumpar=  _ 0.0
Holl Angle at Rear Bumper = __0.1 Right-=lde higher
AS TESTED ON RIGHT SIDE:
Pitch Angle at Right Door Sill = _0.6 Raear higher
Pitch Angle at Loft Door Slll == _0.7 Rear higher
Roli Angle at Front Bumper=  _00
. Roll Angle at Rear Bumper= _0Q,] Right-gide higher




' 2-7
VEHICLE WHEELBASE = 3082 mm

MARKS: The seat travel distance was measured to be 180 mm for the driver front seat and 190
mm for the passenger front seat.

@ =coRDED BY: David G. Golwals  DATE: March 25, 2004
APPROVED BY: Halon A. Kalalo




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

VEH. MOD YRMAKEMODEL/BODY: Ford F. E Min
VEH. NHTSA NO.: C40206 VIN: 2EMDAS1684BA08381 COLOR: Grssn
VEH. BUILD DATE: September, 2003 TEST DATES: March 30-31, 2004

TEST LABORATORY: MQA Hesearch Comomtion
OBSERVERS: Davi

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE NINRAUNM MAXIMUM
BPECIFIED RANGE HORIZONTAL ANGLE | HORIZONTAL ANGLE
A-PILLAR L 195°-255° L 2004° L 248.8°
R 105°-185° R 110.8° R 1802
B-PILLAR L 195°345° - L 2085° L 282.4°
R 15°-185° R 67.0° R 151.3°

@~ s DETERMINED USING THE PROCEDURES SPECIFIED IN 88.13.4.1
REMARKS:

.HEUDFIDED BY: David Q. Gotwals DATE: March 25, 2004
APPROVED BY: Helen A, Kaleto



VEH. MOD YRMAKE/MODEL/BODY: 2004 Ford Frasstar SE Minivan
VEH. NHTSA NO.: C40208 VIN: 2FMDA51684BA08331  COLOR: Green
VEH. BUILD DATE: September, 2003 TEST DATES: March 30-31, 2004

" TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

TEST LABUH&TOHY-._ML

OBSERVERS: Davic

VERTICAL IMPACT ANGLE RANQGES

VERTICAL ANGLE MINBUN YERTICAL | MAXRILM VERTICAL
SPECIFED RANGE ANGLE ANGLE
FRONT HEADER |FH1 |R  0°-5¢° R o R S50°
FH2 (R o°50° R o R 50°
SIDE RAIL SR R g°-50° R 0P R 23°
SR2A [R  go5C° R 0 R a0°
& SR2B |R 050 R0 R 45
SR31 A 0°50° R o R 50°
SR32 (R o"s0° R o0 R s°
A-PILLAR AP{ |R  5°-50° R -5 R a
AP2 |R  -5°50° R -5 R 46
AP (A 5°50° R -5 R 44
B-PILLAR BFMM |R  -0°50° |R -10° R 7
BPZ* (R  0°50° R 0 R 7
BP3 R -10°50° |R  -10° R 4
BP4 (R -10°50* [R -10° R 5
OTHERPILLAR |OP1* R 0°-50° R 0o P
OP2 |R  -10°50° |R  -10° R o
.nsm PLLAR  [RP1 R -10%50° R -10° R 47
RP2* (R  0°-50° R 0 R a4°




VERTICAL ANGLE | MAUMUM YERTICAL | MAXMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
._IDING DOCR {SD ~10°-50° -10° R 24°
REAR HEADER |RH 0°-50° 0 R =l
UPPER ROOF 1 0°-50 0° 47°
UPPER ROOF 2 0°-50 o° ar
UPPER ROOF 3 0°-50 o ag®
UPPER ROOF 4 0*-50 Q° 27
UPPER RQOF 4 0°-50 0° 26°

As determined using the Procedures specified In $6.13.4.2. *Targets BP2, OP1, and RP2
are seat belt anchorage locations.

RECORDED BY: David G. Golwals
APPROVED BY: Helan A, Kaleto

DATE: March 25, 2004

2-10
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TABLE 2-5

. TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Ford Freestar SE Minivan
| VEH. NHTSA NO.: 40206 VIN: 2FMDAS1684BA0B231 COLOR: Green
| VEH. BUILD DATE: September, 2003 TEST DATES: March 30-31, 2004
| TEST LABORATORY Mmm_

OBSERVERS: Dayig
Maasurement Deaoription Laft Side | Right Side
M Seat Fora/Aft Travel {(Front seais) 180.0mm | 180.0mm
™ Horizontal < {CO-F1 (Left Seat) o (Fight A-Pllan} 1127 -
ATt B0r-T 248.B° -
we Horizontal < [CG-2 ﬂ.aftSaat]h{Lﬂl‘tA—Fillar}} 200.4° -
AZ° A" - W™ - 2004°
e Hortzontel < {CG-2 {Leit Seat) o (Laft B-Pillar)} 202,4° -
B1® B1°=* ' 202.4° -
‘ v Hortzontal < {CG-R {Left Seat) to (Laft B-Piar)) 206.5° -
zleg B2 =V® 208.5° -
We(right) | Horizontal < {CG-F2 (Right Sest) 1 (Ripht A-Pilar)} ~ 160.2°
Al® (ighty | A1 (right) = W (nght) 160,20
Tofrighty  |Horizantal < {CE-F1 (Right Seat) o (Lah A-Piliar)} _ 240.4°
A2® {right) 36r-T" (right) - 1o.g”
Ve{ght) | Horizontel < {OG-R (Right Seat) to (Right B-Pillan)} - 151.5°
B1* {right} | B1® {right} = V° (right) - 161.5°
U°(rght! |Harzontal < {CG-F2 {Right Seet) ta {Fight B-Pilan)} - 67.0°
B2* {right) B2° {right} = L° (right) - g7.0r
J A-Plllar {{Piane 3) - {Flane 5)} - 348.1 mm
2 J+2 - 174.1 mm
D Liopar Reof {{Plane A} - (Plans B)} 28400 mm
D12 Di+2 1320.0 mm
D2 Upper Roof {{Plana C) - (Plane D)} 12711.0mm
D2/2 D2+2 £36.6 mm
. 26D1 35 x D1 B24.0 nm
2502 S5 x D2 444.6 mm
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Measursswnt Desoription Laft Sids | Right Side
. N B-Filar {(BPR) - {lowest point on daylight opening forward of B-Fillar)} - 4890.3 mm
N2 B-Par {{BP3) - {lowest point on daylight cpening forward of B-Pllarj} - 245.2 mm

N4 B-Plllar {(BP4) - (lowest point on dayfight opening forward of B-Pilarj} - 122.8 mm

Q O-Pillar (Plane 13— Plane 14) - 4848 mm

Q2 Qj2 ' B 247 4 man

D R-Pillar - 1070.0 mim

D/2 D/2 - 535.0 mm

MM Sidng Door (widest opening) - 1014.8 mm

MM /2 MM /2 - 507.3 mm

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

SgRP Locations (vehicie coordinstes)
Left (mm) Right {mm)
X Y _ F4 X ¥y z
Front Row | 2081.0 -425.0 1152.0 2981.0 425.0 1152.0
' 2™ Row 3839.0 -280.0 1124.0 3830.0 280.0 1124.0
3" Row 4650.0 -412.0 1168.0 4850.0 412.0 $168.0




2-13

SgRP Locations (world coordinatse)
. Laft {mm) Right {mmy)
X ¥ z X y z
FrontRow | 2981.5 4249 | 11515 2981.0 424.8 1151.6
2™ Row 3840.0 -279.9 1123.0 3830.6 279.9 1124.1
3" Row 4851.8 411.7 1166.6 4651.1 411.9 1166.7
CQ Locations (world coordinates)
Left {mm) Right {mm)
X ¥ -z X ¥y r 4
CGF1 2061.5 4249 1811.5 2961.0 424 8 1811.8
CGF2 3141.5 -424.9 18115 3141.0 4248 1811.8
CGR-2™ 4000.0 2769 | 1783.0 3090.6 279.9 1783.1
CGR-3"™ 4811.8 411.7 1826.8 4811.1 411.9 1826.7

.FIEFEFIENCE FOR VEHICLE COORDINATE SYSTEM.
Front door striker bolt (x, y, z) = (3158.0, -831.0, 1166.0);
Driver seat front outhcard anchorage (x, v, z} = {2722.0, -582.0, 779.0)
Passenger seat front outbeard anchorage (x, vy, ) = (2728.0, 805.0, 778.0)
REMARKS:

.REOOHDED BY: David G. Gotwals ~ DATE: March 25, 2004
APPROVED 8Y: Helen A, Kaleto
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SUMMARY OF TARQGETING RESULTS

VEH. MOD YRMAKE/MODEL/BODY: 2004 Ford Freestar SE Minivan
VEH. NHTSA NO.: C40206 VIN: 2FMDAS684BA0B3IN  COLOR: Green

VEH. BUILD DATE: September. 2003 TEST DATES: March 30-31, 2004
TEST LABORATORY: MGA Research Comoralion

OBSERVERS: David Gotwale, Nicholas Brzuch, Scott Kreigar

SUMMARY OF TARGETING RESULTS
Target Locallon (mm) Horizontal | Vertical | Relocation | Exteneion (# | Impact
" v ; |Angle(deg) Angle(deg)| (YeaMc) | of2Smm | (Yeaho)
A-Pillar Right Side

AP 27291 | 5876 | 18215 - - Yes - -

REL 27263 | 5877 | 18075 135 20 - 1 No
. AP2 26094 | 8217 | 1834.1 160 a4 No - Yos

APQ 24537 | @682 | 174756 160 44 No - No

B-Pilsr Right Side

BF1 a0p0.2 | 4547 | 19608 85 7 No - No

BP2 3270.7 | 6330 | 1744.0 ] 7 No - Yea

BrP3a 32191 | 6785 | 1726.1 80 4 No - No

BP4 33148 | 7888 | 16037 - - Yes - -

REL 3287.4 | 7050 | 16489 95 -5 - 2 No

Othér Pilar Left Side

OFR 4432 .5 478.9 1866.2 - - - - No

OP1 4403.9 832.8 1706.8 20 Fi No - No

Op2 44383 | ee30 | 17195 - - Yas - _

REL 44861 | 6627 | 17197 50 0 - 2 Yoo

Rear Plllar Right Side

RP1 49560 | 5480 | 1845 16 57 No - No

AP2 5087.86 | 6300 | 17678 15 34 No - Yeu
. Front Header Right Side

FH1 26523 | 4804 | 19505 180 50 No - No
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SUMMARY OF TARGETING RESULTS
‘ Target Loostion (mm) Horzontal | Veetical | Felocstion | Extwnsion (# | Impact
x v 2 Angle (deg) | Angle (dag) | (Yes/No) ; m (faafio)
FH2 28002 | 3425 | 19608 180 No - No
Sice Rnil Laft Side
SA1 28795 | 537.2 | 19745 - - Yo - -
REL 26704 | 5523 | 1955.8 80 23 - 1 No
5R2A 30285 | 5304 | 10844 - - Yos - u
REL 3028.0 | 5442 | 1964.3 20 30 - 1 No
BH28 20058 | 5307 1984.2 - - Yas - -
HEL 0020 | 5510 | 19575 0 45 - 2 No
SA3-1 34405 | 4986 | 19388 ol 50 No - Yon
SR32 | 45818 | 6415 | 1927.0 90 50 No - No
Rear Hoader Right Skie
AH 49324 | 4128 | 19188 0 20 No - Yoa
Siiding Door Right Side
B0 34308 | 3082 | 18657.3 20 24 No - No
. Upper Roof Aight Bide
UR1 26056 | 4343 | 20164 80 47 No - Yes
UR2 33070 | 3420 | 20382 o0 37 No - Yo
UR3 41471 | 4305 | 20008 90 30 No - Yee
UR4 4378 | 4417 | 19005 90 27 No - Yas
URS 47824 | 4438 | 10853 90 26 No - No
As determined using the Procadures apecifiad In 510.1-10.13.
REMARKS:
qEGOHDED BY: David G, Gotwals DATE: March 25. 2004

APPROVED BY: Helen A, Kaleto
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DOC. NEL- MOATR201 1 FRAME 92

MECHICAM CPERATIONS
REYISION MQ.: §

DATE: w3

CLR Veiue

AV Pre-Tast

INSTRUMENTAION INFORMATION: {2l accelerometers ara Endeveo 7264-2000)

~r

.20

SLPERCEDES: MGATPZO U _PRAME 2.4 PAGE S OF %
SUMMARY OF FMVSS 201U TEST

JOBNHTSANO: _GONER=0at,3  VEHICLE YRIMAKE/MODEL; _Jood/ Frd /Frgestar

@GENERAL TEST PARAMETERS: Test Number: i

Target (Vohicie Side): kfvgGh}__ APL Temperatre: 22 i)

MGA Tost Reference No.___ FMd ok | Humidity: 5d %

Approach Angles: Horizontal i@ @ Tima of Test: _ {230 an@

Vertical ___ 44 - FMH SeralNo: __ 35
TEAT RESULTS:
Impact location o FMH {mm)
HIC(d HIC At Vel h
(d} {maec) ocity (kph) _ @Ehtl’tﬂ .

® H@,m 853 | 43 237 & 7

135

1. 2%

Al

Lo

i, F o

f}ls

REMARKS {Summary of teet, damage, nan-compiiance, Invalid test, atc.): '

Voes G

-5/

Recordad EYM

*Qnly necessary for NHTSA (Government) Compliance testing.

Approved Bf;Q«_sb_Q. KAD.xiP_ Date: Q’@h‘,




¥MH
GOAr7-001.4
Custormer; FORTY Vehicle Program : FREESTAR Medel Year: 2004
Test# 1 - Target APZ
FM4061 Vehicke Side: Right
Additional Desc: N/A Horz/Vert Angle: 160/44
HIC(T) = 810, HIC = 853, Delta T = 4.2 maec
Max Rasulmnt = 167 g's & 36.7 nm
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160 . )
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Reenliznt (g's) ve. Displacemant ()

Max Resoltant = 167 g @ 7.] meec

. /N
120 jf \
100 / \
80 / \
/ ' \\

i N
i T

8

s

N
N

¢ 2 4 6 8 10 12 14 16 12 20
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FMH
GO4E7-001.4
Customer: FORD Vehicle Program : FREESTAR Mode] Yes: 2004
Test# 1 . Target: AF2
FM4061 . Vehicle Side: Right
Additional Desc: N/A HorzVert Angle: 160/44

HIC(d) = 810, HIC = 853, Deln T = 4.3 msec

Max Acceleration =1 g's &) 0 mass, Min Acceleration = -164 6 ¢'s (@ 7.1 msec
]

]

NN T

MY N /
" \ /
, \ /

-120

140 ' -
\_/

160 "

180, 9 4 6 8 10 12 14 16 18 20

Aceel X (gs) va. Time {msec)

Max Acceleration = 14.5 g5 @ 6.6 meec, Min Acceleration = -1 g's (& 4 maee

14

14 “\

12

10 - / \

, Nﬁ\/\

A 2 VO A Bl NN PR

“n 2 4 6 8 10 12 14 16 18 20
Accel Y (p's) ve. Time (tnsec)

T Y -
--""h...
=)
=
—=
L
e




Cnstorner; FORD

Temt #

1

Fn4061
Additiopal Deac: N/A

FMH
GO4T7-001.4

Vihicle Progtam : FREESTAE
Tast Dater 3/30/04

HIC(d) = 810, HIC =853, Delta T = 4.3 msec

37

Model Year 2004

Target: AP?

Vehicle Side: Right

Horz/Vert Angls; 160/44

Max Acceleration =5.9 g8 @ 15.9 msec, Min Acceleration =-26.1 g's @ 7.8 meec

10

5 U“

I e

e UML /

u /

N /

w i

W/

3% 5 10 15 20 95
Accel Z (gs) vs, Time {mser)

2 Max Velocily = 23.9 kph @ 180.5 msec, Inpact Velocity = 23.7 kph

n /

) /|

. /

5 /1l

u / |

) | —

\/

Ty 50 100 150 200 250

Velocity (kph) vs. Time {msec)




FMH
GO417-001.4
Customer: FORD Vehicle Program ;: FREESTAR Midel Year: 2004
Teat# 1 Target: AP2
FM4061L Vehicle Side: Right
Additional Deac: NfFA Horz/Vert Angle: 160/44
HIC{d) = $10, HIC = 833, Delta T= 4.3 muec
0 Max Displacement = 38 tm @& 8.5 msse -
.-—————-_.__-_
v =]
" / / \\x\\
25 . <
20 / \\\
[,
10 /‘/
5
D
-5
1] 2 4 1] B 10 12 14 16 18 20

Displacement {mm) vs. Time (msec)
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DATE M43

MICHKFAN CPERATIONS

SUPERCEDES: MOATP207 LI FRAME #2.4

3-12

DOC. NG.: MGATP201L_ERAMLE #2
REVISION NQ.: 5
PACE 9 OF 9

SUMMARY OF FMVSS 201U TEST

SOBMNHTSA NO: (DT VEMICLE YRIMAKEMODEL: Ze2o%y fous Fesearive. SC
GENERAL TEST PARAMETERS: Test Number; ___ €=
Target (Vehicla Side): leffrghy_ DY C Temperature: 23 °FCD)
MGA Test Reference No. 91ty & 1. Humidit: . SZ. %
Appraach Angies: Herizontal 0 * Timaof Tast 1320 en(fmd
Verical__ = ” FMH Serial No: _S(,
TEST RESULTS:
[ ;___n———:—— _—— - e —
impact location on FMH (mm)
HIC(d HIC Al Velogity (kph -
(d} (mzac) ‘elocity (kph) oo (@WH_U
® “GZ‘? Glo | 6.0 23.8 13 1O
INSTRUMENTAION INFORMATION: (sl accelerometers are Endavco 7284-2000)
m Chernal Serial Na. DLR valua AV Pre-Test AV Pogt-Test
= — e — - "= T — — —
| Y | 5 | 33s9a -99.2 (.20 1.2
[
Yy | 6 | S 94.c 125 1.25
Z-1 7 =T 9. { . 57 .5/

N Visime Grr?te

REMARKS (Summary of teat, damegs, non-compllance, Invalid test, etc.):

Recorded By: M&pmd By*": Mi&éﬁataz :ZMW

#*Only necessary for NHTSA (Government) Compliance testing.




313

FMH
GO4E7-001.4
. Cugtomer: FORD Vehicle Program : FREESTAR Model Year: 2004
Test# 2 Target: BF2
FM4062 Wehiclke Side: Right
Additinnal Desc: N/A HorzVert Angle: 207
HIC(d) = 627, HIC =610, Delta T = 6 mmec
140 Max Regultset = 1268 g's (@ 19.7 mm

120 & "'--—_.__../“\\
N /. N
T \

¢
. 0 5 10 15 20 25 30
Resultznt (¢'s) ve. Displacerment (mm}

Max, Resulizmt = 126.8 g @ 3.4 meec

140
120 /{\_ \
160 ", N

20 / "\\\
0 4] 2 4 & B 10 12 14 16 14
Remmlitant Accel (g's} v, Time (msec)

"'-.____-_-_




FMH 314

GO4I7-001.4
. Cugtamer; FORD Vebicle Proptam : FREESTAR Model ¥eaz: 2004
Test # 2 Target: BP2
FM4062 Vehicle Side: Right
Additional Desc: NFA Horz/Vert Angle: 9077

HIC(d) = 627, HIC = 610, Delfa T= 6 mscc

20 Max Acceleration =2 g8 @ 17.9 msec, Min Acceleration =-123.8 g8 @ 3.4 meec

. L
\ —

=20

\ H

-B0 \ 7
AN J/
-120 -
=140
. 0 2 4 6 8 10 12 i4 16 18

Ascel X (p'a) ve. Time (maec)

Mazx Acceleration =6 g's @ 14 mmec, Min Acceleration =-8.3 g3 @ 5.2 maec

¢ A —
W, N ~

JRUAN! V
W

2 4 B ] 1% 12 14 16 18
Accel Y (g's) ve. Time {msec)




FMH 315

G0417-001.4
Customer; FORD ' Vehicle Program : FREESTAR Model Year: 2004
Test# 2 Target: BF2
FMA0G2 Tast Date: 3/30/04 Vehicls Bide: Right
AAditional Desc: NfA Horz/Vert Anple: 3047

HIC(E) = 627, HIC = 610, Delin T= 6 mses

Max Avcelerstion =1.4 g& @ .) msec, Min Accaleration =-37.4 g9 @ 5.4 msec

N AT
BR . )
\ /

-15 L‘\I. /

a 2 4 6 8 10 12 14 16 18 20
- Agzcel Z () va. Time (msac)

25 Msx Velocity = 23.9 kph @ 175.5 msec, Tmpact Velocity = 23.8 kph

11 . /\\
Z S

-5

0 50 100 150 200 250
Velncity (kph) va. Time (fosec)




FMH 3-16
G0417-001.4
Crostomet: FORD Vehicla Program : FREESTAR Model Year: 2004
Test# 2 Targzt: BF2
FM4062 Vehicle Side: Right
Additional Desc; NFA HorzVert Angle: 90/7
HIC{d) =627, HIC = 610, Delta T= & msec
10 Max Displacement = 28.6 mm (& 9 macc
— |
/"'" -""'--_.______“_-_
0 //
i5 /
10 //
5
Ll
-5
D 2 4 6 g 10 12 14 16 18

Displacement (o) v$, Time (msech
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MICHIGAN OPERATICIVG DOC, NG.- MGATP20IL_FRAME #2
DATE: 332003 REVISION NG.: 3
SUPERCEDES: MGATP201U_FRAME #2.4 PAGE 90F 9

SUMMARY OF FMVSS 201U TEST
JOBMNHTSA NO; ot VEHICLE YRIMAKEMODEL: ety  fenidn Fudgariot S&

GENERAL TEST PARAMETERS: Test Number: __ (o
Target (Vehicle Skie): letygn; Q< Temperature: 23 FiEY
MGA Test Reference No.. o 20 G & Humidty: 35 %
Approach Angles: Horzontal 99 ° Time of Test: _{ - AMypm

Vortical &2 ° FMH Serlal No: _ 36
TEST RESULTS:

Impact InnatimE FMH {mm)
HIC(d HIC val
() At{msec) . actty tkph} Above F1. O Laf(lﬁgﬁ; Pt.O
swg |50% | 4-2 23.73, 27 | 5

INSTRUMENTAION INFORMATION: (afl accalerometers are Endeveo 7284-2000)

DLR Vaue AV Pre-Teslt AY Post-Test

- 94,7 : .20
69.L ) 123
5 ¢ - 151

REMARKS {(Summery of tast,_dumaga. non-compliance, Invefid test, ete.): _

Mo Whomse Prmess

Recorded Ev:m‘ Approved Br:&m‘ﬂﬁ@m _LZ:H 5

*Only necessary for NHTSA (Government) Compliance testing.




Cumtomer; FORLD)
Test & 6

FMA066

Addiicnal Desc: NiA

FMH
GOaI7-001.4

Vehicle Program : FREESTAR SE

HIC(d) = 549, HIC = 508, Delta T= 9.2 msec

321

Madel Year: 2004
Target GP2

Vehicla Side: Right
Horz/Vert Angle: 90/0

Max Resultant = 111.9 g's @ 40.8 mm

m A
) i
m uy
L et
2 ] =
0 /-/—/ *‘_"'""‘ffﬂf
] 3 18 15 20 25 30 35 40 45
Resuliant (g's) va. Displacement (o)
120 Max Resultant=111.9 g @ & msec
/N
i / N\
) VAN
/AN
/ N

T

5 10 15
Resultant Accel {g's) va, Time (mwec)

20

25




FMH

GOAI7-001.4
Customer; FORD Vehicle Program : FREESTAR SE Model Year: 2004
Test# 6 Target: OF1
FM4066 Vehicle Side: Right
Additional Dasc: N/A, Horz/Vert Angle: S0/
HIC(d} = 549, HIC = 508, Delta T = 9.2 meee
- Max Accelaration =0 g's @ 0 meec, Min Acceleration = -109.3 g's @ & meec

N

/

e

\

yd

/

-B0 {_.a/
N N/
4

’ 5 ﬁnce]lff (') vs. Time (Im]:) i

5 Mix Acceleration = 5.1 ¢'s @ I.SMMmm--lﬂ.ﬁg’ﬂ@ 0.3 maec
N

1L

0 A Pt B
N A /
. V7 /

) o /

. \ S
- NS

10

15

Accel Y (g's) v, Time (meec)




FMH 3-23

G04I7-001.4
Custrerer: FORD ‘Vehicle Propram : FREESTAR R - Model Year: 2004
Teat¥ 6 Taxger: OF2
FM4056 Test Date: 331404 Vehicls Side: Right
Additional Desc: NZA Horz/Vert Anple: 90/

HIC(d) = 549, JIC = 508, Delta T= 9.2 mact

Max Acccleration= 8.6 ¢s (@ 13.5 msec, Min Accelaration =-23.3 5@ 7.9 maec

g )
L / I —
T

-5 '1\.

-10 L\
N
. \_/

\/

10

H 5 10 15 20 25
Accel Z (g's) ve. Time (xrsec)
25 Mix Velocity =23.3 kph @& 174.2 mscc, Impact Velocily = 233kph

; /
’ /.
i T/

-10 * . —

-15 :
0 50 100 150 206 250

Velocity (kph) va. Time (maec)




FMH 324

GO417-001.4
Cusizaner; FORD Vehicle Program : FREESTAR SE Madel Year: 2004
Test# 6 Target OF2
FM4066 Vehicl: Side: Right
Additional Desc: NFA Horz/Vert Anple: 9040

HIC{d) = 549, BIC = 508, Delta T= 9.2 msec

Maex Displacement = 43.6 tm @ 10.5 msee

40 sl B

N / T

o / ~

N /| ~
/ N

15 /
10

45

0 5 14 15 20 3
Displecement (o) ve. Time (msec)
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MICHKZAN OFERATIONS DO, NG MGATP2D B_FRAME 42
REVISION N0 §

DATE: 3720403
SUPERCEDES: MOATPIOIU_FRAME 2.4 PAOES GF 9

SUMMARY OF FMVS3 201U TEST

JOB/NHTSA NO: @xer 7o 41 VEHICLE YRIMAKEMODEL: 200y finern fgrsiom. &
GENERAL TEST ggmza;rERs: Tast Number: __ &5

Target (Vehicla Slde): Ieﬁ@ﬂ [ o Tempereiure: __£3% oFfaty

M{3A Tast Raefarence No.: ﬁ"!’;ﬂ Hurnidity: 35 8%

Approach Angles: Horizontal _ 1§ ° Time of Test: 172 10 _amifim )

Verlical o EMH Serial No: 35

TEST RESULTS:

Impact kcation on FMH {mm)
HIG{d HIC At Veloct h
“ (maec) ety deoh) AbovePL.O | (BmRIgnt Pt

235 | B | SO | Zz4 Y 7 “

INSTRUMENTAICN INFORMATION: (all acceleromatars are Endeveo 7264-2000)

Channe! Seriai No. DLR Value AV Pre-Test AV Pnnt-'l‘nﬂ__“
5 J3s9ey -iL8 Y. 2 2o
& “A3<wg G35 V.23 .23

' “Llims G35 {5 1.5]

REMARKS {Summary of test, damage, non-complisnce, Invalid test, efc.):

N VS sEE  [Lmmene—

Recorded By: M \ Approved BT:M&;}D&E: sfsrles

*Only necessary for NHTSA (Government) Complience testing.




FMH 3-29
GO417-001.4
Customer: FORD Vehicle Frogram : FREESTAR. SE Model Year: 2004
Teat# & Tarpet RP2
FM4068 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 1534
HIC{d) = B35, HIIC = 886, Delta T= 5 msac
o Max Resultant = 148 g's @ 292 nm
140 /,__..r/ﬁ “\\
120 / .|
10¢G /
. / |
60 / ~— /
. /
20
_/_-‘f p—
uﬂ 5 10 15 20 25 a0 35
Resultant {g's) ¥s. Displacemant (nma)
Max Beqitant = 148 g @ 5.4 meec
L&D
140 : r___//“"' 'x\
120 K/ \
B / \
. /
&0 7 \
N N
10 MJ,_
0
0 2 4 & 8 1a 12 14

Resultent Accel {g's) ve. Time (msec)




MH 3-30

G4I7-001.4
Customer: FORD " Vehick Program : FREESTAR SE Model Year: 2004
Test# 3 Target: RF2
FM4D68 Vehicls Side: Right
Additicnal Deac: N/A Horz/Ver Angle: 1534

HIC(d) = 835, HIC = 886, Delta T= 5 mmec

Max Acceleration =2 p'a (@ 0 msee, Min Acceleration = -143.7 g's @ 54 meer

1

o\ /
U /

- \ /
\

o 2 4 6 8 10 12 14
Accel X {g's) ve. Time (msec)

Max Acocleration = 18.4 ¢'s (@ 3.5 maec, Min Acceleration = -6 g1 @ 8.4 maec

1A
) [
LV N
Y \ 1

" NIl

-5 e

(1] 2 4 ] B 10 12 14
Accel ¥ (ga) vi. Time (m=ec)




FMH o 3-31

G417-001.4
.10 Cratonger: FORD Vehicla Program : FREESTAR SH ' m‘[}:;tﬂ
Test# 8 : | Lerget
FNAADS . 3431104 Vehicle Side: Right
Additi:m] Toese: N/A. st Hore/Vert Avgle: 15734
' HICYd) = 835, HIC = 886, Delta T= 5 macs
10 Max Acceleration = 7.8 gs @ 14.3 mmues, Min Acceleration = -35.5 gs @ l5..3mu=a
A
5 \
0 l"'.""muﬂ /_/W — V unﬁ%mﬂ-x
sl TIA |

. -4“0 5 14 L5 28 pal

Accel Z (g} va. Time (meec)

Max Velocity = 241 kph @ 179.7 memec, Xopact Velocity = 23.9 kph

_ a
; | /\\

\ / ||

0 S0 100 150 260 2350
. Velocity (kph) va. Time (msec)




FMH 3-32

GO4I7-001.4
Cistomer: FORD Vehicle Program : FREESTAR S5E Model Year: 2004
Test# B Tarpet: RIFF2
Fm4068 Vehicle Side; Right
Additiors] Desc: N/A Horz/Vert Angle: 15/34

HIC{d) =835, HIC =886, Delia T = 3 msec

Max Displacement = 31.9 mm & 7.5 maec

""" ]

3 / i _‘-\‘“-\.____

) al
7

15 7

A

0 2 4 ] 8 10 12 14
Displacement (rum} vs. Time {mrsec)




3-33

Hiitatasas
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3-36

DOC, ND.: MCATFIH U _FRAME #)

HFTHEFMEM“GHE REYISIOM N 5
SUPERCEDES: MOATP2N U FRAME ¥14 PAGESGQF 4
SUMMARY OF FMVSS 201U TEST

JOBMNHTSA No: Ctro ey VEHICLE YR/MAKE/MODEL: Pooy  frord FilsauPe S
GENERAL TEST PARAMETERS: Teset Number; L/
Target (Vehicla Side): __Sem- Temperature; 28— °FilD
MGA Test Reference No.._ Lwr/06 Y Humidty: 57, %
Approach Angles: Horizontel _F&  * Time of Test: _ 244 amigh

Vertkal __ SO ° FMH Serlal No: _ S5
TEST RESULTS:

T - Impect kecaton en FMH {mm) 1
I-=H:‘J{d} HIC At {mzed) Velocity (kph) bove PL O E GhtPLO
ﬂ3?7 23 | 827 | (8.7 23 z

INSTRUMENTAION INFORMATION: (al accelerometers are Endeveo T2B4-2000)

DLR Value

AY Post-Test

—le?- 5

{. 28

loi.{

f. 23

REMARKS {Summery of test, damage, non-compliance, ivalid tast, etc.}:

/.5 7

SUo Uisiave e trms

ﬂ P | .
Recorded By: Mé‘ Approved Ef&&m@lﬂ&@. Date: b

*Only necessary for NHTSA (Govemment) Compliance testing,




3-37

FMH
G04I7-001,4
Cistomer: FORD Vehicle Program : FREESTAR SE Model Year: 2004
Test# 4 Target: SR3(1)
FMAGHS Vehicle Side: %
Additionel : N/A Horz/Vert Angle:
Pesc: HIC(d)y = 347, HIC =239, Delia T = B2 msec
Max Resnitant=T772 g's (& 61.4 mm
80
70
60
50 L7
40 //
30 /
20 /
10 —_— ,~—f/
el
DU 20 30 40 50 0
Resultant (g6} ve. Displacement (mm}
Max Reanttemt =772 g @ 15.9 msec
80
/ﬂ\
m J \
50 / \
]I} /
20 "—/
10 -
/ T

10

15

20

Remuliant Accel (g'6) va. Time (msec)




FMH 3-38

G0417-001.4
Customer: FORD Vehicle Program : FREESTAR SE Madel Year: 2004
Test# 4 Target: 5R3(1)
FMA064 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: X¥50

HIC(d) = 347, HIC =239, Delta T = 8.2 mzex

Max Accaleration =.5 g's @ 28.3 maes, Min Accelemation = -70.8 ge @ 15.9 rmec

10

-12 ¥§_ paadil —
2 —
\ /

h \ /
. | ]
T/

=10 ey

0 5 10 15 20 25 30
Acoel X (') ve. Time (meec)

] Max Acceleration= 1.1 ga @ 20.9 msec, Min Acceleration =-3.9 g's @ 12.6 msec

2

| _‘ A
1l

va\; Vi

) ) i\unuwl\ lj h A

0 5 10 15 21]_ 25 g H
Accel Y ('s) vs. Time {msec)




FMH 3-39

GOATT-001.4
Customer FORD Vehicle Program : FREESTAR SE Model Yesr: 2004
Test # 4 Taget: SR3(1)
FMA064 Teat Date: 3/30/04 Vehicle Side: Right
Additiomal Degc: NEA Horz/ Vet Angle: 90/50

HIC{d) = 347, HIC =239, Delta T'= 8.2 mnec

10 Max Accelerstion = 5.8 g8 @ 21.2 msec, Min Acceleration =-30.5 g8 @ 139 msee

0 3 10 15 20 ' 25 30
Acrel Z (g) vs. Time {meec)
20 Max Velosity = 12.9 kph @ 189.5 owec, Trnpact Velocity = 18.7 kph

’ /N
) /|
/ \

=10
: 0 50 100 . 150 200 250

Velocity (kph) ve. Time (msec)




3-40

FMH
GUAI7001.4
Customer; FORD Vehicls Program : FREESTAR SE Model Year: 2004
Tast# 4 Targst: SRI(1)
FMA064 Vehicle Side: Right
Additional Deac: NiA Hore/Vert Angle; 90/50
HIC{d) = 347, HIC =239, Delta T = 8.2 msec
w0 Max Dizplacerent = 51,7 mm @ 16.8 msec
&0 /
50 e “"n,_ﬁ_H
40 //
30
v
2 //
10
Q
10y 5 10 15 20 25 Eh]

Displacement () ve. Time (meec)
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344

MICHIGAN CFERATIONS DO, N MGATE201 L _FRAME #2
DATE: 3720403 REVISION MO 5 .
-_. SUPERCEDES: MiGATPZ01U_FRAME ¥L4 PAGE 9 GF &

SUMMARY OF FMVSS 201U TEST
JOBMNHTSA NQ:_CHoZex, VEHICLE YRIMAKE/MODEL: ZMiowy Lover FAltdosipy S

GENERAL TEST PARAMETERS: TestNumbar: __ 1
Target (Vehicle Side): Ie@ '{Z.PY Temperature: = "@
MGA Test Reference No.: F;'f"-f O Humldity: 2% %
Approach Angles: Horizontel __ & ° Time of Test __1'SD _ anifiny
Verdical _Z#_° FMH Sarial No: .36
TEST RESULTS:
; impact locatian ; FMH {mm)
HIC( HIC at Vel -
o (meec) oety @) above PO | (TefRight Pt. O
357 | Bos | 78 135 T C
. C==" —l — =T ; . 2
INSTRUMENTAION INFORMATION: {all accslarometers are Endevco 7284-2000)
Axls Chennel 1 Gartal No. CLR Value AV Pre-Test aY Post-Test
X = | bt 97 |-2eo |23
i 2 ARSI e 23 A2
T | 7 absitt | 644 2 /5

REMARKS (Summary of tesi, damage, non-compliance, Invalld test, atc. )

ne  Usiseg- Zrmpse—

e 2 :
Recorded By: /‘/ “d " Approved BTMM@D&E: ; 1

*(Only necessary for NHTSA (Governmerit) Complisnce testing.




3-45

FMH .
GO417-001.4
. Crustome:: FORD Vehicle Program : FREESTAR SE Model Year: 2004
Teat# 9 Target: RH
FM4069 Vehicle Side: Right
Additional Desc: N/A Hor/ Vext Angle: (/29

HIC{d) = 397, HIC = 305, Delta T= 7.8 mxsec

Max Requltant = 87.5 g5 @ 43.7mm

. N
o A\
) /
° )4 \
. / \
| / \

30 : 4

20 /f’/ \
10 //f }
. % 10 20 30 40 50 60
Resuttant (g's) va. Displacement (mm)

Max Resultant = 7.5 g @ 7.9 masc

80 /\
. /

“ /
. / \
N / \
N \
7 N
10 / : \\ﬁ—-:

/ T
Resultant Accel {¢'s) vs. Time (mse)
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FMH
G{417-001.4
:. Customer: FORD Vehicie Program : FREESTAR SE Model Year: 2004
Test# 9 Tarpet: RH
Vehicle Side: Right

FM4(069

Additional Desc: N/A Horx/Veart Angle: (/29

HIC(d) = 397, HIC= 305, Delta T= 7.8 msee

Mirx Accelemtion =.] g'a @ 0 meec, Min Accelerntion = -82.3 3@ 7.9 meec

-10 f.-f"’f
N ]

A /

. 0y 5 10 15 20 25 30
Accel X (g's} ve. Time {meec)

Mux Avocleration = 2.2 g5 @ 12.7 mweec, Min Acceleration =-7.7 g5 @ 7.7 meec
2 Fa'
/’/ v\ Y odii
T
N
T T

-HU 5 10 15 20 25 30
Accel Y (g's) va. Time (msec)




FMH 347

GO4I7-001.4
Cugtomer: FORD Vehicle Progrm : FREESTAR BE Mods] Year: 2004
Test# 9 Tarpet: BH
P49 Tast Date; 3/3104 Velricle Side: Right
Additional Desc: NFA Horz/Vert Angle: 0/23

HIC(d) = 397, HIC = 305, Delta T= 7.8 msec

Max Accelaation = 7.9 gls @ 3.0 msec, Min Acceleration =-35.5 g5 @ 9.2 msec

10
5
NI
P v \ T
\ —
=10
-15 \
" \ /
N \ /
. \ 1/
35 ' \
0 5 10 15 20 25 30
Aceel Z (g's) va. Tiroe (msec)
»s Max Velooity =23.7 kyh @ 178.7 meec, Impact Velocity =235 1ph

12. /|
(I I Y/

H 50 100 150 200 250
Velocity (kph) ve. Time (meec)
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FMH
GO4r7-001.4
Customer: FORD Vehicla Program : FREESTAR SE Maodel Year: 2004
Test# 9 Target: BH
FM4059 Vehicle Side: Right
Additional Daag: N/A HorzVert Angls: 0/2%
HICY{d) = 397, HIC = 305, Deliw T = 7.8 meec
P Max Displacement = 54 min @ 19.3 msee
50 /..—
40 /
kL /
20 /
10
0
g 5 10 15 20 25 30

Displacement (pom) va. Tims {msec)




3-4%
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BOC. NC.: MGATP0IU_FRAME 2
REVISIIN NO.: 5
PAQE 9 OF 9

MICHIGAN CPERATIONS
DATE: W20903
SUPERCEDES: MGATRI 1U_FRAME #2.4

SUMMARY OF FMVSS 201U TEST
JOBINHTSA NO: (Hfotee, VEHICLE YR/MAKE/MODEL: 280 rfiuees #Aneemyim. S

GENERAL TEST PARAMETERS: Test Number: _ 1€
Target (Vehicle Sikie): lefffidh__SIVE 2. Temporatwe: __ &3 _°Fif®)
MGA Test Referance No.: e 1O Humkdit: 3% %
Approach Angles: Hofizantal __ 99 = Time of Test: __ Y13 HI‘@
Vartical 377 " FMH Serial No: _ 3

TEST RESULTS:

P— T — M — —— T

Impast Iomﬂun on FMH {mm)
HIC(d HIC Velogity (kph
“ ! A (mase) slocty (ko) ppova Pt O | (CelyRighter ©
378 | zel | A | 2268 7 =

AY Pogt-Taat

CLR Vama

5.8 . L]

g3.5
93,

REMARKS (Summary of test, damage, non-gompliance, invalki teet, etc.}):

2l Visynes 4£Dperths”

Recorded By: _7%’ " approved By He 20,0 Voo Dete: st

*Only necessary for NHTSA {Government) Compliance testing.




Fad 3.53

G4I7-0014
I ' Customer: FORD Vehicle Program ; FREESTAR SE Wodel Year: 2004
Test# 10 Texget URZ
FMA70 Vehicle Side: Right
Additional Desc: N/A : Horz/Vert Angle: 9437

ETC{d) = 378, HIC =281, Delta T= 14.3 xasec

Max Resultant =724 @s @ 42.2mm

. AR
: at N
q, / =
7 /
7 /
- 17

0
[ . 0 10 20 30 40 50 &0

Resuliant (gs) va. Displacemesrt (o)

Miox Resnltant =724 ¢ @ 7.1 meec

0 it

[\
] I

30 / - L.,
“— —
10 /f T

a 5 10 15 20 25 an 15
O ) Rsulmntﬁmcl(g's}m'l‘imﬂ{mam)




FMH 3-54

GO4L7-001 4 |
Customer: FORD Vehicls Progeam : FREESTAR SE Model Year: 2004
Test# 10 - Taget: UR2
FM4070 Vehiclo Side: Right

Additional Creac: N/A Horz/Vext Angle: 90/37

HIC{d)= 378, HIC - 281, Delia T= 145 msec

Max Acceleration = 6 g8 @ .2 msec, Min Accelerstion=-713 g @ 6.7 msec

,.-f’“"'ff

M -
ol \ /
ol —\ /
\ /\.4—/
- \./

-B0
¢

5 10 15 20 25 30 a5
Accel X {(g5) ve. Time (osec)

Max Acceleration="72 g's @ 13.5maau,hﬁn5m:1u'aﬁm--4.53's@ 21.8 meec

10

5 A,
._ [ *h
) / V\'\!\ |
o T et
s

-4 ¥

0 5 10 15 20 25 30 35
Accel ¥ (') vs. Tine {msec)




FMI 3-65

GO4T7-001.4
.-(6 - Customer: FORD Velricle Progrem : FREESTAR BE Madel Year: 2004
Test# 10 : Target; UR2
FMA070 Test Date: 3/31/04 Valricle Side: Right
Additional Desc: NIA Horz/Vert Angle: 90437
HIC(d) =378, BIC =281, Delia T= 149 mmec
Max Acceleqation=15.7 g5 @ 18.9 maco, Min Ascelemtion =-23.4 g9 @ 11.2 meec
15 : ! -
10 : W M"R
5 / ——
/ I
’ 7
-5
" [
10
Y\, /
BTN
20
- 1II.""\.-\.\r"'f
25
ﬁ a 5 10 15 20 25 30 35

Accel Z (gs) va. Time [msec) i

Max Velocity =23.9 kph @ 182 meec, Impact Velocity =23.8 kgh

. /]
- /

-10
' H 50 100 150 200 230

(-. WVelocity (kph) va. Tims (maec)




FMH 3-56

_ G4T7-001.4
Cuntomes: FORD Vobicle Program ; FREESTAR SE Model Year: 2004
Test# 10 Target: UR2Z
FMA4070 ' Vehicla Side: Right
Additional Desc: N/A Horz/Vert Angle: $0/37

BIC(d) =378, HC = 281, Deltn T= 14.9 rsec

Max Displacement = 58.9 mm @ 159 msec
. f/ﬂ____-ﬁ"\\
~]
. / | .
/ T

&0

Diqﬂammmt(m)m'l‘iun(mu}
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(. MEHIGAN CPERATIONS DOC, NO.: MGATFI0N L FRAME 82
: DATE: 120403 REVISKMN MNO.: 5

SUPERCEDES: MGATFIU_FRAME ¥4 : PAQE 9 OF 9

SUMMARY OF FMVSS 201U TEST
JOBINHTSA NO.{_YIDZCs VEHIGLE YR/MAKEMCDEL: ZOor!  foogry Frassrin, S&E
GENERAL TEST PARAMETERS: Test Number: __->
Target [‘JaLida Side): hﬂ@ﬁg UL Temperaiwre: ___ 2e%  *FECD
MGA Tast Reference No._FMY & (6% Humidit:___ &¢_ %

Approach Angles: Horizontel __ 30 * Time of Test: _ 382 amignmy
Vartcel _ 8 ° FMH Ssrisl No: 3.5
TEST RESULTS:
: v " Impact location an FMH (mm)
HIC(d) HIC At {meec) slocity {kph) PR @uht —_
@ |480 (W | co | ZRA Yo 7

INSTRUMENTAION INFORMATION: (2ll accelarometers are Endaveo 7264-2000)

AV Pra-Tast AV Post-Test

1.2 ‘ -2
;TS -3
)5 LS|

REMARKS (Summary of test, damape, non-compliance, invalld teat, etc.): i

o Visiwg tpeas-

P —
4 1
Recorded By: % Approved By": MM Date: Jfg@?

*Only necessary for NHTSA {Government) Compliznee testing.




FMH 3-61

GO417-001 4
Custorner: FORD Vehicle Progrem : FREESTAR SE ' Model Yoar: 2004
Test# 5 Targe: U3
FNHAOSS Vehicle Side: Rigitt
Additiona! Dese: N/A Hom/Vert Angle: 90/38

HIC(d) = 480, HIC = 416, Delta T = G msec

Max Besohant=110.8 g8 @ 614 min

120

- _ A

¥ - = ~ r
el /

0 10 20 k) 40 50 &0 70
Eesultant (ga) vs. Displacement (1nm)

Mz Resultant = 110.8 g @ 122 meec

- N\

m X
I
o /\w/ \
A/ M
. T

0 5 10 15 20 5 30
Regnltant Accel (g's) vi. Time (umec)




FMH 3-62
GO4T7-001.4 .

‘(. Crstomer: FORD ehicle Program ; FREESTARSE Model Year: 2004
Test# 5 : Target: UR3
FMADGS Veicle Side: Right
Additional Deac: N/A Heaz/Vert Angle: 50/38

HEC(d) = 480, HIC = 416, Dalta T= 6 mee

Max Acccleration = .4 g% @ 0 maec, Min Aceeleration = -109 g5 & 122 msec

D ——
,_"""_f-'_-_
/‘

NN
D WV
\
\\/

® -
. 1] 5 ¢ 15 20 5 30

Accel X {ga) va. Time (msec)

Max Acceleration = 3.5 g's @ ﬂ.?mac,MinAnndmﬁnn--llg’a@ 3 mees

o W

1 , ™, “‘UNHL\“:-‘* o \_nuh o

-1

[
-
-
N

i

-3

(. ' Accel Y ('n) va, Time (mscc)




FMH ' 363

GO417-001.4 _
(@ Cuammer: FORD | Vehicle Program ; FRERSTAR SE . Madel Yesr 2004
Teat# 5 : Target: UR3
FM4D55 Test Date: 3/30/04 ‘Vehicle Side: Right
Additionel Deac: N/A THorz/Vert Angls: 90/38
BIC{d) = 480, EIC =416, Delta T~ 6 maec
a5 Maz Acceleration =204 g'e @ 14-.913::;,Mtn,&mul¢mﬁun=-!3.93’a@ 11.3 meec

: | f/ '“\fr

5 . N
; N i aes

25
@ ) 5 10 15 20 25 30

Arcel Z (g4) va. Time {meec)

Max Valocity = 24 kph @ 1769 msec, Tmpact Velocity = 23.9 kph

') 50 100 150 250

@ Velocity (kph) vs. Time (mecc)




3.64

FH
(. GO4I7-001.4
‘ Custcmer; EORD VVehicle Program : FREESTAR SE Mindel Year: 2004
Teat# 5 Target: UR3
FMA4D65 Velrcle Side: Right
Additional Deac: NfA Eorz/Vert Angle: 90/38

HIC{d) = 480, HIC = 416, Delta T = 6 msce

Maz Digplacament = §2.9 mn @ 14 maec

30

Psai.

——

/]

o

T

T

/.

N

) |4 o~

(. 105 5 10 15 20 25 30

Diaplmﬂ(nmﬂm'i‘ime(mec}
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3-68

MICHHIAN DOPBRATIOMS . ' DOC, NO.: MGATPZOILE_FRAME 2
DATE: 32000 REVISION NO.: 5
SUPERCEDES: MGATE201U_FRAME F2.4 PAGE9OF S

SUMMARY OF FMVSS 201U TEST

JOBINHTSA NC: Chirazer, VEHICLE YRIMAKEMODEL: 2663 _fronon fReeaPhe S5
GENERAL TEST PARAMETERS: TestNumber: ___7
Tanget (Vehide Sida): Iuﬁ@ Ulfv{"f Tempesaturs: Zz2 _Fe
MGA Teat Reference No.__ Lwnid 67 Humidty: 3% %
Approach Angles: Harizontal -‘-'?EJ ° Time of Test: _{O 4% (Grijpm
Verlleal 27 *° FMH Secial No: _. 25
TEST RESULTS:
— o - — . snpect lecation an FMH (mm} I
HIC(d} HIC At{msec) | Veloctty (kph) oo PLO R o I
i
| ya s |39 | 6.9 23%.G 75 S

INSTRUMENTALON INFORMATION: {all accelerametars are Endevce 7284-2000)

DLR Valye : AV Post-Tast

e Tr—— _—

texf-f
§2-/

REMARKS (Summary of test, damage, non-compiiance, Invalid test, efc.):

AL Usmg pprwrce

s " P

Recorded By: M Approved By*: MLM?DM K72 o4

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




FMH 3-89

G0417-001.4
:(. Cistamer: FORD Velilcls Program ; FREESTAR SE Modal Year: 2004
Tes# 7 _ | Target: UR4
FMA067 Vehicle S1de: Right
Additional Dege: N/A Horz/Vert Angle: 90127

HIC(S) = 423, HIC = 343, Delia T= 6.9 maec

Max Resultmnt = 99,1 ga @ 65.1 mm

110

1:‘;. //\
7

10

;i 1 71
10 *"/ \—‘/ /
20 : ,/ ,—/
16 Pl pad

[
0 - =]
@ 0 10 20 30 a0 5 50 70
) ResuMant (g's) ve. Displacement ()
120 Max Remiltant = 991 g @ 13.2 mmec

. AN
VAR

0 5 10 15 20 25 30
t. Resubmmt Accel (@a) vs, Time (msec)




@

FMH 3-70

G4r7-001.4
Custamer: FORD Vehicle Program : FREESTAR SE Model Year: 2004
Test# 7 ' Terget: UR4
FMAQG7 _ ' Vehicle Side: Right
Additiom] Desc: N/A Horz/Vert Angle: 90427

HIC(d) = 423, HIC = 340, Delta T= 65 msec

Max Accelerstion =1 g'a @ 0 maec, Min Acceleration = -08.1 g's @ 132 msec

_1: : : | T .
20 \ : £ /J
=30 \ /

i I/
\_

)
> \\/
100, s 10 15 20 25 0
Ancel X (g's) va. Time (msec)

Max Acceleration = 5.1 ga @) 195 mgec, Min Acceleration =-7.5 g @ 4.6 mmec

\ N
1 -_,_H 7N
s [ s

Accel Y (') vs. Time {msec)




Cugiomer: FORD
Teat# 7

PRI4067

Additional Dese: WA

EME
GOATF-001.4

Vehicle Progrem : FREESTAR SE

. Tegt Date: 3/31/04

HIC(d) = 423, HIC =340, Delia T = 6.9 maco

3-71

Model Year; 2004
Target: UR4”

Velicle Side: Right
Horz/Vert Angle: 90727

Max Accelecation=8.1 gs @ 19.8 mase, Min Acceleration = -14.9 gl @ 13.1.mecc

19

I

[ 1

S

N
w

-15
0

10 15 20
Accal Z (g's) ve. Time {msec)

Max Valocity =23.7kph @ 173.7 muec, Impact Velocity =23.6kph

25

20

\

15

/N
/
7

\

10

|

\

\

-5

)

-10

100 150

- Velocity (kph) ve. Time (msec)

200 ' 250




FMH

GOAI7-001.4
Cnstomer: FORD Vehicle Progmm < FREISTAR JE Model Year: 2004
Test# 7 Target UR4
FMA067 Vehiclo Side: Right
Additional Desc: N/A Homz/Vert Angle: 90727
HIC(d) = 423, HIC = 340, Delta T= 6.9 rrmec
0 Max Displacement = 66.4 mm @ 14.9 mec
&0 //.-
/ B
an
20
10
]
10 5 10 15 20 25 30

Displacement (o) va. Time (maec)




40 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

4-1

. The following section liste the test equipment for the compllance test serles. ltems marked
with an asterisk are calibrated by an extemnal lab. An additional summary iable is given for the pre
and post-test calibration data for the Free Moticn Haadforma. The temperature trace to confim
tosting was conducted batween &66°F and 78°F (18°C - 26°C) |s Included In Appendix A.

TABLE 4-1 LIST OF ITEMS USED

ITEM MANUFACTURER MODEL & FUNCTION OF | ACCURALY | CAL INTERNAL
NAME ITEM
Haad Drop Tower | ME3A Riasearch Corp. | MGA-100-DC | FMH Calibration N/A N/A
(nckides test frame '
and DAS)
Arcalerometare Erclevco 720842000 Em 0.5% 6 montha
*Digital Inclinomelar | Mitutoyo PRO 360 Sat Angie of 0.1° Annual
FMH/Targating
FMVSS 201U Teat | MGA Reassarch Corp. | MGA-100-FMH | Taat Systam N/A NA
Frema {includes the
propulsion comral
system, achuator,
frame, and
)
Free Motion UTAMA 035 Test Davice N/A Pre and Post-Test
Haadforms UTAMA 0386 Sorlan
UTAMA o=
High Spead Video | Kodak RD1000 Racord Evant N/A N/A
*FARC™ Faro Technologios | 508050801273 | Targeting 0.1mm Annual
ﬂ“m Staniey 33215 Measuramant 1 mm
- Plumb Bobs A . Lroefing s Anrual
men - selup 0.
= Profractor Horlzontal
Measurameant
“Wahicio Scale Canfine BabiF Weighing = .G kp Annual
BOM-022/9805-175 Yahicle
* Scale Detecto AP-20 Weigh FMH £0.01 0 Armual
Haad
*Temparatura Dicksan THO-24C RAacord =1°G Anrwal
Racorder Temparature +1% AH
and Humicdlty




TABLE 42 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

. FMH Serial # Walgint Temp % Peak Poak Unimodal
(Toe) c) Humidity | Resuliant Latoral
Accoloration | Acoslerstion
' {a's) {G's)
Pra #35 10.02 24.0 350 238.4 58 Yea
Post #35 10.02 23.0 28.0 250.8 6.0 Yos
Fre 36 10.03 24.0 36.0 265 0) B.8 Yeos
Poat #36 10.03 23.0 21.0 256.0 10.5 Yes
Pre #38 5.96 2.0 B0.0 200.3 8.7 Yan
Post #38 2.90 23.0 270 _248.7 28 Yes

Calibration certificates and headform calibration information can be found In the P572L Parformance
Callbration report which accompanies this report.

RECORDED BY: Davkl G, Gotwals ~ DATE: Apiii 2, 2004
APPROVED BY: Helon A. Kaleto
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