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SECTION 1
PURPOSE AND TEST PROCEDURE

11 PURPOSE

This rigid pole side impact tast Is conducted as part of the FY' 2005 test program
sponsored by the National Highway Trafflc Safety Administration (NHTSA), under contract No.
DTNH22-01-D-01033. The purpose of this test was 10 evaluste occupant protection in interior
impact In 2 2004 Ford Freestar manufacturad by Ford Motor Company.

1.2 TEST PROCEDURE

Tha rigid pole side Impact test was conducted in accordance with the current Nationai
Highway Trafic Safety Administration (NHTSA), OMce of Vahicle Safety Compliance {OVSC),
laboratory test pracedurs TP-201P-(2, datad October 21, 2001 and the comegponding MGA
Research Corporation Test Procadure MGA-NHTSAB. The procedures for recsiving, Ingpection,
testing, and raporting of test results are describad In the test procedures and are not repagated In
this report.

MGA does not endorse or certlfy products. The manufacturer's name appears solely for
identification purposes,




SECTION 2
SUMMARY OF RIGID POLE SIDE IMPACT TEST

24 SUMMARY OF RIGID POLE SIDE IMPACT TEST

A rigid pole side impact test wes performed on a 2004 Ford Freestar. The subject vehicle
was towed into a rigid pole at a vetoclty of 28.3 km/h. Tha specified impact velocity renge s from
27 2 1o 28.8 km/h. The test vahicle was positioned 50" to the line of forward motion. The welght
of the vehicle as teated was 2110.7 kg. The test waa conductad at MGA Research Corporation in
Buriington, Wiscansin, on May 20, 20056.

One (1) real-time motion picture camera and elavan {11) high-spaed motion pictura
sameras were used to document tha impack event. Camera locations and pertirant camara
information are documented in the data shests, Pre- and post-tast photographs of the vehicle
and SIDYHI can be found in Appendix A. One SIDYHII was placed in the left front outhoard
designatexd seating position according to instructions specified in tha TP-201P-D2 dated October
21, 2001, The SIDMHII| was instrumented In the following locations:

= Head Canter of Gravity {CG) tri-axial accalerometers (X, Y, and Z axis)

« Upper Neck 8 channel load call (X, Y, Z forca and moment)

= Left Upper Rib {LUR) uni-axigl accelerometear (¥-axis primary and redundant)

s Left Lower Rib (LLR) uni-axial accelerometer (Y-axis primary and redundant)

s Lower Thoracic Spine (T12) uni-axial accaleramater [¥-axis primary and redundant)
« Pelvic (PEV) section uni-axial accelerometer {¥-axis primary and redundant)

The test vehicle was instrumentad with twanty (20) structural acceleromaters. All data
channels were recorded with a fully self contained on-board DTS TDAS Pro. The data was
digitally sampled at 10,000 samples per gecond and processed per Section 12.2 of the Test
Procedure.




22 GENERAL COMMENTS

The test vehicle sustained a maximum static crush of 452 mm at level 2, at the vartical
impact line. Tha drivar SID/HIIl, Serdal No. 037, was calibrated Just prior to this test The
SIDMII's injury critaria are summartzed as fallows:

Measuraments Unlts Dﬂ'b.rar. I

HIC 405.8 |

T G's 68.5 |
Peivis® G's 66.4
Neck Forca X* N 279
Neck Force Y* N 242
Nack Force Z* N 1262
j Neck Moment X* Nm -73.7
| Neck Moment Y* Nm -17.4
| Neck Moment z* Nm -32.1

* Information Purposes Only

Test summaries ard post-test obsarvations are prasented in Sacion 3. The vehicle,
camersd, and cccupant measurements are presentad In Section 4, Appendix A contalng the still
photograph prints. Appendix 8 containg the SID/HII and vehicke datg traces. Appendlx C contains
the SID/HIil's configuration and performanca verification data. Appendix D contalns the
calibration Information data.




TEST NOTES

The following channets did not collect any valid data:

Driver Pelvig Yr after 55mas

LF Door Accel. #1 Y after 40ms
LF Door Accel, #2 Y after 80ms
LF Door Accel. #3 Y after 10ms
Right Floor Y after 40ms

The following acceterometers ware not used faor thia tast

& Plilar Upper Y
B Plliar Upper Y
Left Roof Y
Right Reof Y




SECTION 3
SIDE IMPACT DUMMY (SID/HIN} AND VEHICLE TEST DATA

TestVehicla: 2004 Ford Freeatar NHTSANo. (40206
Test Program: FMVSS 201P Test Data:; May 20 2005
CONVERSION FACTORS USED IN THIS REPORT*

Quantity Typiﬁd-hpplicatinn English Units | Metric Unit | Multiply By
Mass Vehicle Weight b kg 0.4536
Linear Valocity Impact Velocity milgh lam/h 1.809
Length or Distance Meaasurements In mm 25.4
Volume Fuel Systams gal Iker 3.785
Volume Small Fluids | 0z mL 20.573
Pressure Tire Prassure | b kPa 7.0

I‘U’nluma Liquid | ga lter 3785

| Temperature General Use | = o =(tf -32)/1.8

[Force Dynamic Forces Lot N 4.448

LMomm Torque , It Nm 1.355

*Based on the Recommended Practice in SAE JG16, May 55




DATA SHEET NO. 1
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2004 Ford Freestar NHTSA No. C40206
Test Program: E s 201P Test Date:  May 20, 2005
TEST VEHICLE INFORMATION TEST VEHICLE OPTIONS
Make Ford Front Airbag Yes
Moded Frasgtar Side Airbags Yas, sikia & curtain
Bedy Styla MPV Power Windowa Yos
NHTSA No. C40208 Powaer Staering Yas
VIN 2FMDAS18B4BA08331 Power Door Locks Yas
Color Spruce Graan Tilt Whesal Yos
Deltvery Date 3MTI05 Alr Gonditioning Yes
Odomeater Reading (mile) 77 Power Brakes Yas
Dealar Huntingtan Ford Disc Brakes, Front Yos
Transmigsion Automatic Disc Brakes, Rear Yes
Final Drive Front Wheel Anti-lock Brakes Yas
Number of Cylinders 8 AMFMICD Yas
Englna Dispiacement {L) 3.8 Anti-theft System Yeas
Engine Placemant Lateml Crulsa Contro! Yeas
DATA FROM CERTIFICATION LABEL
Manutactured By Ford Motor Compary I GVIAR (kg) 2067
GAWR Front {kg) 1322
Date of Manufaclure 0003 | [GAWR Rear (ko) 1251
DATA FROM TIRE PLACARD
Meagured Parameter Front Rear
Maximum Tire Pressura {kPa) 240 240
Cold Presaure (kPa) 240 240
Recommended Tira Size P22660R18 P225/80R16
Tire Slze on Vahicla P225/80R 18 FP225/80R18
Tire Manufacturar Michelin Michslin
Measurad Pa_ramatar - 1 Fr:nt_ B Rear Third Tnt-al
Type of Saats Buckets | or0 | gench
Number Of Cccupants 2 2 3 7
Capacity Wt (VCW) (kg) 54
Cargo Wt (RCLW) {kg) 66.0
&




DATA SHEET NO. 1... (continued)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vahicle; 2004 F NHTSA No, C40206
Test Program:  FMVSS 201P TestDate:  May 20, 2005
i TEST VEHICLE WEIGHTS
Units As Delivered (UVW) [Axle) As Tested (ATW {Axia)
-1__Front Rear Total Front Rear Total
Left kg 5856 | 1300.8 6242 | 4838
Right kg 557.0 415.5 554.3 488.8
Ratlo % rﬁﬂ.ﬁ 414 55.8 44 2
Totale | kg | 11528 | s151 | 10677 | 11785 | ss22 | 21107
TARQET TEST WEIGHT CALCULATION
Measurad Parameter Units I Vilua
Total Dellverad Welght (UVW) kg | 19677
Weight of SID/HIll Side Impact Dummy kg 80.7
Rated Cargo/Luggage Waight (RCLW) kg 68.0
Caleuiated Vehicle Target Weight (TVTVY) kg 2116.4
TEET VEHICLE ATTITUDES AND CG
[ Unts | AsDelvered | FullyLoaded | Ready For Tost
| Right Front mm_| 738 735 8eg
Lok Front mm | T34 727 858
 Right Rear mim 757 740 ag8
Laft Rear mm 758 737 B84
Right Door Slil Angle | deg 1.1 ND 1.1 ND 1.1 ND
Left Door Sill Angle | deg 0.9 ND 0.5 ND 0.7 ND
Front Bumpsr Angle d 01D 01 LD 0.1LD
(Rear BumEErAnHIL dag_l 0.¢ 0.2LD 0.2LD
ND = NOSE DOWN, BD = BACK DOWN, LD = LEFT DOWN, RD = RIGHT DOWN = on whesl dollies
. GENERAL TEST VEHICLE DATA
Measursment Description 1 Lnits Valye
Test Vehicle Whea Base mm 3082
Total Vehicle Length at Left Side mm 4320
Total Vehicle Length at Centerline mm S0a2
Total Vehicle Length at Right Side mm__§ 4320
Total Vehlels Width at B-Post mm 1942
ht of Ballast in Cango Area 56.7
Amount of Stoddard Solvent in Fuel Tank lHors I 92.4

7




DATA SHEET NO. 1... (continued)
QENERAL TEST AND VEHICLE PARAMETER DATA

TestVehicle: 2004 Ford Froestar NHTSA No. £40208
Test Program:  EMVES 201P Test Date:

TEST VEHICLE VERTICAL IMPACT LINE DATA

#

Measurement Daa:ri@‘nn | Unlia Valua

Target Impact Point Aft of Front Axla m 1381
Actual Impact Point Aft of Front Axie mm 1380

NORMAL DESIGN RIDING POSITION

The drivers seat back is posiioned to the
manufacturec's designated angle. The procadurs
for the seat is as follows. The seat back is
measured relative to the rocker slil. Remove the
seat back panel and position inclinometer 13
inches sbove the back pivot point on the rear
outboard seat frame.

Driver seat back annla _mﬂal_JIM
FRONT SEAT ASSEMBLY

SEAT FORE/AFT POSITIONS

The manufacturer's procedure is as follows: Position the geat in the mechanical mid-position.
Reference points are scribed on the sest and the seat track. The total seat travel is measuned
and the ssat is then positioned in the center of seat travel. On manual seats, pesition at tha mid-
polnt track location ot the naxt closes position to the rear of the mid=point travel lecation.

Ipitial; the foreéaft was sst to the middle peaition far the drivers seat.
Flna|: the fore/aft was set 1 notch forward from the middie posttion.

SEAT BELT UPPER ANCHORAGE
The test vehicke is aquipped with adjustable "D" ring anchorage for tha driver's seat position. The
driver's "0 ring ancharage was placed in the second postiion from bottom position.




DATA SHEET NO. 1... {continued)
GENERAL TEST AND VEHICLE PARAMETER DATA

Test Vehicle: 2004 Ford Froestar NHTSA No. C40208

Test Program: FMVSS 201 4 Test Date: May 20, 2005
FUEL TANK CAPACITY DATA

The "Usable Capacity” of the standard equipment fuel tank is: B84 liters
The "Lisable Capaclty” of any optlonal equipment fuel kank Is: NiA  litors

82-84% of "Usable Capacity” for cartification to FMVSS 301 requirsments: 80,4 — 92 4 litsrs
Actugl amount of Steddard sodvent added to vehicle for carification test 524 fitom

Filer Mack Volume

The electrie fusl pump operatesa for 2
saconds to prassurize the fual system
following the actuation of the ignitlon.
If no attempt has been made to start
the engine within 2 ssconds following
the ignitlon actuation the fual pump
Wil ghut of. The fusl pump operstes
continvously while the angine is VERICLE FUEL TANK ASSEMBLY

tunning. If the engine stalls the fue! pump is deactivated. Also, a fuel pump shut-off switch |s
provided, designed to stop fuel flow o the engine if the vehlcle sustaing an impact above a
certain magnituds.

Fllar Cap

STEERING COLUMN ADJUSTMENT
Stearing wheal and column adjusiments are
made so that the stearing wheel hub Is st the
geometric canter of the locus |t describas,
when It is moved through its fuil range of
motlon. The vehide is eqinpped with a 5
position Hit column. Test position s mid-
Position.

STEERING COLUMN ASSEMBLY

The stearing column was set at 28.7° for the
test.




DATA S8HEET NO. 2
TEST VEHICLE SUMMARY OF RESULTS

Text Vehicle: 2004 Ford Freestar NHTSA No. 540208
Test Program: EMYSS 201P Test Date:
. TEST VEHICLE WEIGHTS
Uniite Ax Deliverad (UVVY) An Tasted (ATW)

. Front Aa | Rear Axie Tot Front Axie
Left 595.6 3006 824.2
Right kg 557.0 415.5 554.3
Waight Ratio % 58.6 41.4 55.8
| Totala_ kg 1152.8 a15.1 1967.7 1178.5

MAXIMUM EXTERIOR STATIC CRUSH

— il Ll
Level | Maasured Fararn;utur Ur:lts | ”E?u";:m | m
Leyvat 1 | Sill Top Helght ram 405 270
Level 2 | Occupamt H-Point mim 492 810
Level 3 | Mid Door mm 486 ges
Leval 4 | Window Sil mm 445 865
Level 5 | Window Top mm 257 1860
N/A, Maximurmn Penetration mm 492 610
INSTRUMENTATION CAMERAS
SIDMII Instrumentation 17 Onboard Viehicla 3
Vshitle Structure Acceleromatsrs 20 Offboard Vehicla
Total 7 Total 11
IMPACT POQINT DATA

WMeasurned Parametsr
Harizontal Offset

e ————— -
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DATA SHEET NO. 3
TEST VEHICLE TIRE INFORMATION

Test Vehidla: 2004 Ford Freestar NHTSA No.,

Test Program:  FMVSS 201P Test Cate: um
[Vetice Year | 2004 Vehicls Make | Ford |
LViN | 2FMDAS51884BA08331 Vehicle Mods| | Freestar |

Front Rear |

I Tie Manufacturer Micheln Michalin
Tire Name Symmetry Symmatry
Tira Type All Season All Seagon
Tira Width (mm) 25 225
Ratio of Height to Width (aspect ratio) 60 80
Radlal R R
VWheel Diametor 18 16
Load Index & Spead Symbol - 978 7S
Treadwear 480 480
Traction Grade A A

] Temperaturs Grada _ ] B B

11




DATA SHEET NO. 4
POST TEST OBSERVATIONS

Teat Vehice: _nm_gm_mm WNHTSA No.
Tast Program: Tast Date: Hﬂﬂﬂ._zﬂ_o_

TEST DUMMY INFORMATION AND CONTACT POINTS

Descrption | Left Front Seaiing Pestion _
Dummy Type f Sarial No. SIDdHIN f 037
Head Contact Alrpag curtain

\Upper Torso Contact Side sirbag
Lower Torso Contact Skie alribag
Lef Knag Contact Door trim pansl

Right Knes Contact Loft knee

- POST TEST DOOR OPENING AND SEAT TRACK INFORMATION
Description Front Rear

o Door ramainad closed Door remalned closed

Left Skis Door Opening and latched and latched
Door ramalned clogad Door remalnei closad

Rigit Side Doar Opening and latched and latched
Seat Movement 0 |
Seat Back Failure Nona Nana

- —

. POST TEST STRUCTURAL OBSERVATIONS

Critical Areas of Performance Observations and Conclusions
Plilar Performancs No fallures
Sill Separation None

Windshield Damage Cracked

Window Damage Laft side windows down for test
|Dr|:h=f Noiahh_EEu_ts None

ARBAG DEPLOYMENT

. Driver
Front No
Side Yas
Curtain Yas

ARMREST LOCATION AND SEAT CRUSH

Front Armrest {from botiom of windaw) 0
Fromnt Saat Back Crush A5
_I'-‘_runt Saat Cushion Crush ]

]

12




SECTION 4
QCCUPANT AND YEHICLE INFORMATION

13




DATA SHEET NO. 8
SID/H!I INJURY CRITERIA AND SENSOR DATA

Teat Vehicle: 2004 Ford Froastar NHTSA No. C40208
Test Program; EMVSS 201P Tast Date:
THORAX AND PELVIS PEAK ACCELERATIONS (FIR 100 Flilarndl_‘
Location Ax | Unit .
L 8| Max Time Min Time
{LUR) Y 1Gg) 556 48 =10.8
Upper Rib {LUR) {R) Y| Gs] 541 48 | -105 100
Lowaer Rib (LLR} Y| Gs] 59.8 43 -10.7 100
Lower Rib {LLR) (R) Y |&s ] 57.8 43 -8.1 100
Lower Spine (T13) Yy | Gs] 7.1 53 7.2 -1
LowerSpina (Tiz] (R) | Y | G 77.2 53 -7.8 o4
Paivis (PEVY) Y | G's | 684 53 8.3 83
Palvis (FEV} {R) ¥ | G's * * —_ *

THORACIC TRAUMA INDEX {TTI) AND PELVIC ACCELERATION (FIR 100 Flltered)
‘ - D
Location LR Tz | TTig) | PEV(D)

oa.8 Ffi| 8d.a 64 |
Rib, Spine, and Palvis 57.8 77.3 67.8 *

* No valld data collected aftar 5oms

UPPER NECK FORCES AND MOMENTS SAE CLASS 1000/600 Filtered

: _Drivel

-L.nnallon A“I: Wnits Max Tima Min Time
Nagk Force X T N | 1 o [ 270 | 86 |
MNeck Forca Y N 478 a4 -242 181
Neck Forca Z N 1282 55 -134 158
Nack Momant X Nm 16,8 141 -13.7 81
Neck Moment Y Nm 12.0 154 174 58
Nack Moment _I'.'_ Nm 7.1 258 -32.1 172

____HEAD CQ PEAK AGCELERATIONS (SAE CLASS 1000 Fitered)
Location Axis | Units '

_ Max Tima Min Time__|
Head CG X 5’5 Tl 148 -B7 28
Head CG Y | G's | 888 84 -10.4 152
Head CQ Z | G's 4.7 73 =20.6 53
Head CG Resultant Gs | 667 | 64
HEAD INJURY CRITERIA (SAE CLASE 1000 Flitered)
D
Location Rc T 31 | 12 TAwGCe
Head GG Reguitart, [aqc8 | 549 | 750 1 518 1
Positive Accaleration Polarities: Longitudinal (%) =+ Forward
{Conforms to SAE J211) Lataral {Y¥} = + Right
Vartical (Z) =+ Down

14
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DATA SHEET NO. &
VEHICLE PRE-TEST AND POST-TEST MEASLIREMENTS

Test Vehicle: 2004 Ford Freestay NHTSA No. 40208
Test Program:  FMVSS 201P Test Dater  May 20, 2005

All Maasuraments In mm

Code | Maasurement Description J_Pra—Taat Post-Test | Difference
A lWheelbase 3082 2830 152
B Front Axde to FSOV 880 1021 =31
C | Rear Axe to RSOV 880 1013 -23
D | Total Length at Centeriine 5062 4984 98
E | Front Bumper Thickness 196 198 0
F | Front Bumper Botiom to Ground 547 588 -1
I G | Sill Helght at Front Whael Wall 350 a2 11
[_H [SiN Height st Front Door Leading Edge a50 337 13
) | Sill Helght at "B" Pillar 370 3161 L)
J1 | Bill Height at Raar Wheel Wall 366 75 9
| J2 [PlnchWeld Hetght at Rear Wheal Wail 358 Irz =14
K 8ill Helght Aft of Rear Wheal Well 435 438
L | Rear Bumper Thickness 140 140 0
M [ Rear Bumper Bottom to Ground 520 514 B .
N ] Sill Height to Window Bottom Sii) 815 M 45
O |Front Door Laading Edge to Impact CL 1012 800 212
P__| Rear Door Tralling Edge to Impact CL 1208 1151 57
' Q | Front Window Opening 555 560 5
R | Right Sida Length 4320 4330 -10
| s [Leftsie Length 4320 4138 184
T | Vehicie Width at "B" Posgt 1942 1760 182
Slutias

i ___aalll

15




DATA SHEET NO. 7
SIDHI LONGITUDINAL CLEARANGE DIMENBIONS

NHTSA No. 40208

Test Vahiche: M.EEEEM
Test Date:

Test Frogram:

Diriver Code waasurement Description
_L_lﬂnthlmrm Angle{®)

HH Head to Heacder

HW Head o Windshiekd 578

HZ Heed to Roof 183

NR Nosa to Rim 425

CD Chest to Dash 515

C5 Chest to Steering Wheel 327
KDL Left Knee to Dash 133 274
KDR Right Knes tc Dash 133

PA Palvic Angle
PHX H-Polnt to Stiker (X-Axig) 221
PHZ H-Point to Striker (Z-Axis) I 4

16




DATA SBHEET NO. 8
SID/HII LATERAL CLEARANCE DIMENSIONS

Test Vehicle: 2004 Ford Freestar NHTSA No.  C40208
Test Program:  EMVSS 201P Teat Date:  May 20, 2005

FRONT VIEW OF DUMMY
Code [ Measurement Dascription Units: Driver
HR- Ha;d to Side Haader mm 178
HS | Head to Side Window mm 308
! AD [Amm to Doar mm 105
|= |_HD | H-Point to Door mm | 185

17




DATA SHEET NO. 9
VEHICLE SIDE MEABUREMENTS

Test Vehicle: 2004 Ford Fraegtar NHTSA No. (40208
Test Program:  FMVSS 201P Test Data: Mgy 20,2005

PRETEST AND PQST TEST EXTERIOR PROFILE MEASUREWMENTS

Vartical Im pact Rudarencos Lina

_"\j

S ERERRRRRERRRE

ERERERERRENERRRE

SRR IREREN AR

TERRERRAREERERE

ERINARE RN

RN e

_'TTFT Y e . b L

| LIy

1t11el: |

IRAREAARR SRR

sl ] T\ 8

= — T r

I 1rieinnelsl I

w mEmmmE LN SRouAG

WHEBLBAGE = 2,504 mun (Typicall '-[E"'?' RIGHT 15}

LEFT SIDE VIEW

Measuremants are taken with vehicie In the as tested conditicn.
Measuraments along the vertical O mm.

Level Measuremant Description L Units |_ Helght Above Ground
5§ | Window mm 1660 1
4 | Window Sill mm 985
3 Mid Daor mm G665
2 Oecupant H-Point mm 810
1 Shl Top - mm 270

18




DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

~1800 280 258 -4
- 1650 224 23r 13
-1500 213 224 11
-1350 207 221 14
-1200 202 231 28
-1060 157 [ 166 | 201 205 | 200 | 227 48 | 45 | 28
=800 1203 155 | 181 | 200 277 | 212 | 291 | 248 74 | 67 | 60 | 48
825 1203 154 | 161 | 200 284 | 236 | 244 | 282 a1 82 | 83 | a2
=750 (203|152 | 181 | 189 313 | 268 | 287 | 287 MO 114 | 108 | 88
675 1202 160 | 160 | 198 330 | 295 | 297 | 320 137 | 145 | 157 | 122
600 (202|150 | 180 | 18a 380 § 332 [ 338 | 354 158 | 182 | 178 | 158
525 1202 149 | 158 | 198 381 | 381 | 374 | 379 179 | 212 | 215 | 183

-450 (202) 148 | 158 | 187 408 | 415 | 419 210 | 258 | 257 | 222

-375 1202|148 | 157 | 197 | 453 637 | 258 | 312 | 312 | 270 B4

=0 |202 /| 145 | 1556 | 1697 | 455

|
~225 | 202 | 144 | 155 [ 188 | 450 [ 542 | 552 577 | 351 | 398 | 3067 | 341 | 177

-6 _(202) 143 ] 153 | 108 607 | 622 | 821 | 625 [ 675 405 | 479 | 488 | 427 | 28

-150 1201 143 | 154 [ 188 450 | 597 | 54 | 687 | 580 828 ) 306 | 441 | 433 | 332 [ 170
448
450

0 [202]| 142 [ 153 | 108

75 1203 142 | 152 | 198 | 451 [ 548 800 | 602 | 621 | 879 | 345 [ 458 450 | 423 | 228

150 1203 | 142 | 152 | 200 49253553957454923939333?3?41%
225 |202) 143 | 152 | 198 449 | 393 | 412 | 516 | 620 | 247 250 | 280 | 317 | 184

375 ]202{ 144 | 155 | 202 351 | 370 | 404 | 590 | 180 [ 207 | 215 | 202 | 130

454

455 8
30&2021441532UD4584153?339212350521322923914?

480 80

480

450 (202] 144 | 158 | 202 336 | 358 | 382 | 580 155 | 192 | 200 | 180 | 120

382
357

525 [203]| 145 | 158 | 203 | 481 § 333 318 | 337 | 378
308

S72 1130 | 173 1179 [ 173 | 111
800 )203( 145 168 | 203 | 442 284 | 315 | 355 | 555 | 106 | 149 | 157 | 152 [ 83 1
750 |204) 148 | 180 | 204 [ 466 | 271 | 258 | 277 319 | 526 ) 67 [ 110{ 1111 115 | 60
800 (204|149 | 162 | 207 | 470 § 235 | 214 | 232 | 282 S0 ) 35 | es [ 70 [ 75 | 3o
1050 1205 151 [ 164 | 210 | 471 [ 218 | 180 | 197 | 252 480} 13 | 20 | 33 | 422 | @
1200 155 | 182 | 213 [ 477 182 | 186 | 227 | 457 27 | 4] 9 [ 20
1350 156 | 155 | 219 | 478 184 | 186 | 250 | 409 28 [ 39 | 31 [ 21
1500 224 | 481 252 | 504 28 | 23
1650 228 | 489 252 | 500 24 | 1
1800 234 | 500 242 | 493 8 | 7
1950 240 | 500 240 | 500 ) 0
2100 242 245 3
Refesence plans is parallel to test vehicle lengitudingl canterine Units = mm

Given dimensions = Referenca plane to car body
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DATA SHEET NO. 11
VEHICLE DAMAGE PROFILE DISTANCES

Test Vehicle: 2004 Forg Freegiar NHTSA No.  C40206

Test Program:  EMVSS 201P TestDate:  May 20 2005
0 it Viehials Longinutiel
o \i L N
N . - - - _ p q
200 ’ A
SEEN - &
o0 L

TOP VIEW
Damage Proflle Distances
DPD Distam_a frum Impact Level Pre-Test | Post-Test | Max Static
Point in mm {mm} mm) Crugh {mm)
1 2250 mm 4 248 288 21
2 1485 mm 4 222 252 30
3 652 mm 3 158 301 142
4 =248 mm 3 156 370
] § ~10B7 mm ]l 4 201 227 26
8 -1875 mm _ 4 _l 260 258 4

Refererica plane is parafiel to test vehlcle longitudinal centeriine
Given dimenslons = Referenca plane to car body
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DATA SHEET NOC. 12
VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Test Vehicle: 2004 Ford Ereastar NHTSA Mo,  C40200
Teat Program: EMYSS 201P Test Date:

r—
Mo. | Location No. | Location
A | Vehice CG L Driver Seat
B | Left Floor Sill M1 | Driver Door Rl
¢ | APular Sili M2 | Driver Door Palvis
D | APllar Low M3 | Driver Door Knee
E | APllar Mid N Engine
G | B Pillar Sill O | Firewall
H | B Pliiar Low Q@ | Right Fiooer Sill
I B Pillar Mid R Rear Deck 1

22




DATA SHEET NO. 12... {continued}
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

Test Vehiclo: 2004 Ford Freestar NHTSA No. CAQ208
Test Program:  EMYSS 201P TestDate:  May 20. 2005
VEHICLE ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS
Loc. Peak Values (G's)
JAccalerometer Location | axis [ Max | Time | Min | Time I
X | ss
A |Vehice Co Y | 347
z | 154
RES | 108
B |Ledt Floor Y 13.8
G _|APillar Sl y | srs
D [A Pilar Low Y | 122
E |A Plliar Mid Y 12.2
G_[8 Pillar i Y | 468 17 | 105 | 22
H_|B Piltar Low Yy | 74 17_ | 154 | 28
|| B Pitiar Mid Y | se7 17 | 121 | 28
L_| Driver Sest Y | 358 | 44 | 109 | 1o
M1 | Driver Door Rib Y . . . .
M2 | Driver Door Pelvis Y - e i ol
M3 | Driver Docr Knee y o o ser i
I N |Engine X | 42 85 $9 | s7
y | 107 | @3 25 | a0 |
| o |Fiewal Yy | 108 [ 88 26 | 45 |
Q | Right Floor Sil LA e B B I
R | Rear Deck x | 21 80 .11 a7 |
y 8.4 58 05 | 252 |
* No valld data collacted after 40ms

“* No valid data collected after 50ms
*** No valld data collected aftar 10me
*** No valid data colected after 40ms

Positive Acceleration Polarities; Longitudinal {X) =+ Forward
(Conforms to SAE J211) Lateral (Y} = + Right
Veartical (Z) a + Dawn




DATA SHEET NO. 12... {continued)
VEHICLE ACCELERCMETER LOCATION AND DATA SUMMARY

Test Vehicle: M NHTSA MNo. _4_{12@
Test Program:  EMVYSS 201P Test Date:
VEHICLE ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS
E. | Accalerometer Location _tdeazitamarts {mm
i e T B T o
X 2791 2807 106
I A |Vehicle CG v 0 28 28
2 420 | 422 -2
X a0 | ZBRY -
B |Laft Floor Sl Y =786 53R 257
z 226 184 A5
_ X 349R 3353 -143
¢ | APillar Sill Y TRE | 683 123
Z 210 218 =8
.4 aq24 | 334 |  -288
D |A Pillar Low Y EL -F23 162
b d B25 575 150
X 3842 a358 204
= |[APillar Mid Y S10 722 .- —
zZ 1002 241 181
. 2404 ] 2304 =50
Q |B Pillar Sill Y ~-793 =507 288
Z 23K 229 i
X 482 | 2480 | 14|
H |B Plllar Low Y B52 -548 ans |
Z __ 658 B42 1§
X 2454 | 2420 =15
i | B Pilllar bAld b i 05 -55{ 255
Z A0 | - 887 B
X 2728 2624 Pu [+ T
L |Drlver Seat d G544 377 T
Z 781 835 -fd
X 2848 2687 -51
M4 | Driver Door Rib Y H42 | 426 417
Z 887 A28 1
X 2859 - + B
M2 | Drivar Door Pelvis Y S00 1 388
2 713 716 3
_ X 243 | o584 | BB
M3 | Driver Door Knee Y =786 443 | 353
Z B0 | 549 1
X 4363 4278 _-B5
N |Engine Y A0 73 33
Z g5 45 3
X 4211 4124 AT
D | Firewall b 173 204 31
Z _980 oRS 1
x 2811 2858 Ay
@ |Right Floor Sill Y 783 ) 108
ra 235 234 1
X 1008 s =28
R |Rear Deck Y V] ¥] a
1 Z 0

- L_
Raference Poirts X — Rear of Vehicle {(+ forward)
Y — Vehicle Cantarline (+ to right}
Z — Ground Plane (+ down)
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DATA SHEET NO. 13
HIGH SPEED CAMERA LOCATIONS AND DATA

Teat Vahicle: 2004 Ford Freestar
Test Pragram: M 1P

Test Date:

C40208

May 20, 2005

Location {mm)

=
a

Camera View

X

Y

Lens
{mm)

Film
Speed
(fps}

Cwvarhead Overall

-176

14

1000

Cverhead Cloge-Up

Left Side 45° Rearward Pole View

Right Side 45~ Forward Pole View

Real Time

Left Side Rear Pole View

Front Groumd Levsl Vehicle/Pola Impact

Front Ground Level Vehicks Roof Targets
and Vehicle/Pole impact

Dl || Rl el

Rear Ground Levet Vehicle/Pole impact

1484

1000

Rear Ground Level
Teast Vehicla Onboard Driver Side View
Test Vehicle Onboard Driver Front View

Test Vehicle Onboard Driver % Rear View

Reference Poinis X - + Forward of impact
Y - + Right of Impact
Z - + Ground Plane Down

} * Camera B was not used for this test,

—
=

—h
—r

Y
]

]
L

25

14680

GEIX|RIN

1000

=~ 9
o M m
on

g8




DATA SHEET NO. 14
FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

Test Vehicle: 2004 Ford Freestar NHTSA No. CA40200
Test Program: EMYS5 201P Teat Cate:
Tegt Time: _ 101G AN Temperature at Tims of Impact 21°C

Stoddard Solvent Splllage Measuraments

A. From Impact untll vehicle motion caases: 0
{Maximnum Allowable = 1 ounce)

B. Forthe 5 minute perlod after moticn caases: Q
{Maximum allowable =5 OUNCEE)

C. For tha following 25 minutes: [}]
(Maximum altowable = 1 oz /minute)

D. Spillaga Details. Nene




DATA SHEET NO, 15
FMVSS 301 STATIC ROLLOVER DATA SHE ET

Test Vehicke: 2004 Ford Fromstar NHTEA No. C40208
Test Program:  FMVSS 201P TestDate: Mgy 20 2005

0° to BO° 80° to 180°

180° to 270° 270" to 360°

1. The specified fixtura rollover rate for each 90° of rotation I 60 to 180 seconds,
2. The position hold time at each position is 300 seconds (Mmirfmum).
3. Details of Stoddard Solvent Spillags locations: None

Rollover Test Phase R"“;ﬂg‘;}“‘"‘ H“}:EE'J“' Eﬁg':g“ I

0° 1o B0° 180 300 0

80° to 180° 149 300 0 <|

180° to 270° 144 300 o

270" to 380° | tee 30 0 ]
27




APPENDIX A
PHOTOGRAPHS




Photo No. 1,
Fhoto No. 2,
Phota Na. 3
Photo No, 4.
Photo No. 5.
Phato No. 8.
Photo No. 7.
Phote No. 4.
Phote: No. 9,
Photo Ne., 10.
Photo No. 11.
Photo No. 12.
Phato No. 13.

Photo No. 14,

Photo No. 15.

Photo No. 18.

Photo No, 17.
Photo No. 18,
Photo No. 19.
Photo No, 20.
Photo No. 21.
Photo Ne. 22,
Photo No. 23,
Photo No. 24.
Photo No, 25.
Photo No. 28.
Phoio No. 27.
Phota Na. 28,
Photo No, 29.

TABLE OF PHOTQGRAPHS

Pre-Test Front View of Teet Vahicle
Post-Test Front View of Test Vehicle
Pre-Tesat Rear View of Test Vahicle
Post-Test Rear View of Test Vehicle
Pre-Test Left Side View of Test Vehicle
Pozt-Test Ledt Slde View of Test Vahicle
Pre-Test Loft Rear Three-Quartar View
Post-Test Left Rear Threa-Guarter View
Pre-Teat Left Front Three-Quarter View
Fost-Tast Left Front Thrae-Quarter View
Pre-Test Right Rear Three-Quarter View
Post-Test Right Rear Three-Quarter View
Pre-Tast Right Front Three-Querter View
Post-Tast Right Front Three-Quarier View
Pre-Test Overhead View of Test Vehicle
Post-Test Overhead View of Test Vahicle
Pre-Test Drivar Dummy Right Side View
Post-Test Driver Dummy Right Side View
Pre-Test Driver Dummy Laft Skie View
Post-Tast Drivar Dummy Leift Side View

Pre-Test Driver Dummy Left Slda View (Door Open)
Pre-Test Driver Duinmy Shoulder and Door Top View

Pogt-Tast Driver Dummy Head Cortact
Post-Test Driver Dummny Thorax Contact
Post-Test Driver Dummy Contact
Post-Test Impact Zone Close-up View
Post-Test Impact Paint on Vehicle
Vehicle Impact

Vehicla Certification Label/Tire Placard

A-1
A2
A-3

A-5

A-T
A-8

A-10
A-11
A-12
A-13
A-T4
A-15
A-16
A=17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25



Phota Na. 30,
Photo No. 31.
Photo No. 32.
Photo Na. 33.
Photo No. 34,
Photo No. 35.
Photo No. 36.
Photo No. 37.
Photo No. 3B.
Photo No. 38.

Pra-Tast Fuel Filler Cap
Post-Tast Fuel Filler Cap
Pre-Test Laft Front Whesl Dolly
Pre-Test Right Front Whaal Dolfy
Pre-Test Left Rear Wheal Dolly
Pre-Test Right Rear Wheal Doty
Rollover 50 Degrasa

Rollover 180 Degrees

Roliover 270 Degrees

Rollover 380 Degrass

A-30
A3
A-32

A-34
A-35

A-37
A-38
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Post-Test Driver Dummy Right Side Viaw
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APPENDIX B
SID/HIII AND VEHICLE RESPONSE DATA



TABLE OF DATA PLOTS

Page No.

Figura No. 1. Driver Head X Acceleration vg, Time B-1
Flgure No. 2. Driver Head Y Acceleration vs. Time B-1
Figure No._ 3. Driver Head Z Accaleratfon vs. Time B-1
Figure No. 4. Driver Head Resultant Accaleration vs. Tims B-1
Figure No. 5. Drivar Head X Valocity vs. Time B-2
Figure No. 6. Driver Head ¥ Vekcity vs, Time B-2
Figure No. 7. Driver Head Z Velocity vs. Time B-2
Figure No. 8. Driver Neck X Fores vs. Time B-3
Figura No. 8 Driver Nack ¥ Force vs. Time
Figure No. 10.  Driver Neck Z Force va. Time B-3
Figura Na. 11. Driver Meck Force Resultant vs. Time
Figure No. 12. Driver Nack X Moment vg, Time B-4
Figure No. 13. Drivar Neck Y Moment vs. Tims
Figure No. 14. Driver Neck Z Moment ve. Time B-4
Figure No. 15. Driver Nack Momant Resultant vg, Time
Figura No. 1B. Driver Upper Rib Y Accalaration vs. Time B-5
Figure No. 17. Driver Upper RIb Y Veloclty vs. Time B-5
Figura No. 18, Driver Lower Rib Y Acceleration vs. Time B-5
Figure No. 18. Oriver Lower Rib Y Valoclty vs. Time B-5
Figure No. 20. Driver Lower Spine Y Accelaration vs. Time B-&
Figure No. 21. Driver Lower Spine Y Velocity va. Time B-6
Flgure No. 22, Driver Pelvis Y Accaleration va. Time B-6
Figura No. 23. Driver Pelvis Y Veloclty ve. Time B-5
Figure No. 24, | Driver Upper Rib Y Redundant Acceleration vs. Time B-7
Figure No. 25. Driver Upper Rib Y Redundant Velocity vs. Tima B-7
Figura No. 25. Driver Lower Rib Y Redundant Acceleration vs. Time B-7
Figure No. 27, Drivar Lower Rib Y Redundant Velocity vs. Tima B-7
Figure No. 28. Driver Lowsr Spine Y Redundant Accelerstion vs. Time

B-8

Figure Na. 29, Driver Lower Spine Y Redundant Valocity ve. Time




Figurs No. 30,
Figure No, 31.
Figura No. 32,
Figure Na. 33.
Figure No. 34,
Figure No. 35.
Figurs No. 38.
Figure No. 37.
Figure No. 38.
Figure No. 39.
Figure No. 4.
Figurs No. 41.
Figure No. 42.
Figura No. 43.
Flgura No. 44.
Flgura No. 45.
Figure No. 48.
Figure Na. 47.
Figure No. 48.
Flgure No. 49.
Figure Ne. 50.
Flgurs No. 51.
Figure No. 52.
Flgura No. 53.
Figurs No. 54.
Figure No. 55.
Figure No. 56.
Figura No. 57.
Figurs No. 58.
Figure No. 58.

Criver Palvls ¥ Redundant Accaleration vs. Time
Driver Peivis ¥ Redundant Velocity vs. Time

Vehide GG X Accelaration va. Time
Vehicle CG Y Acceleration vs. Time
Vehlde CG Z Acceleration va. Time
Vehigle GG Resultant Acceleration va. Time
vehlsa CG X Velocity vs, Time

Vehitle GG Y Velocity vs. Time

vehicks CG Z Velacity vs. Time

Left Floor ¥ Accaleration vs. Time

Left Floor Y Velocity vs. Time

Left A-Poet at Sill Y Acceleration va. Time
Left A-Post at Sl ¥ Velocity vs. Time

Left Lower A-Post Y Accelafation va. TIma
Lef Lower A-Past Y Velocity va. Time
Left Mld A-Post Y Accelaration va. Time
Left Mk A-Post Y Velocily v, Tima

Left B-Post at Sill Y Accalaration va. Time
Left B-Post at Sill Y Velocity vs. Tima

Left Lower B-Post Y Acceleration vs. Tima
Lof Lowesr B-Post Y Velocity vs. Time
Laft Mid B-Post Y Accaleration vs. Time
Laft Mid B-Post ¥ Valocity vs. Time

Driver Seat Track Y Acceleration v&. Tima
Driver Seat Track ¥ Velocity va. Time

LF Door Accel. #1 Acceleration vs. Time
LF Doar Accal. #2 Acceleration va. Time
LF Door Accasl, #3 Accaleration va. Tima
LF Door Accel, #1 Velocity vs. Time

LF Door Accel. #2 Velocity vs. Time

Page No.
B-&




Figure No. 80. LF Door Accel. #3 Velocity vs. Time 8-16

Figure No. 61, Upper Englne X Acceleration ve. Time B-17
Flgura No. 82. Upper Engine Y Acceleration vs. Timea B-17
Figure Np, 83 Uppar Engine X Velocity vs. Time B-17
Figure No. 64 Upper Engine ¥ Valocity vs. Time B-17
Figure No. §5. Firewall ¥ Accaleration vs. Time B-18
Figure No. 66 Flrewall Y Valocity vs. Tima B-18
Figure No. 87, Right Floor Y Acceleration vs. Time B-18
Figure Na. 88 Right Floor Y Velacity vs. Time B8-18
Figure No. 69, Rear Dack X Acceleration va. Time B-19
Flgura No. 70 Rear Dack Y Accaieration ve. Time B-19
Figure No. 71. Rear Deck X Valoclty vs. Time B-19
Figura No. 72. Rear Deck Y Velocity vs. Time B-19
Figure No. 73. Driver Upper Rib Y Accsleration vs. Time B-20
Figure No. 74, Driver Upper Rib Y Velocity vs. Tima B8-20
Figure No. 75, Driver Lowar Rib Y Acceleration vs. Time B-20
Figure No. 78, Driver Lower RIb Y Velocity vs. Time B-20
Figure No. 77. Drivar Lower Spina Y Accalsration vs, Time 8-21
Flyure No. 78, Driver Lower Spine Y Velocity vs. Time B-21
Figure No. 79. Driver Pelvis ¥ Acceleration ve. Time B-21
Figure Na. 80. Driver Paivis ¥ Veloclty va. Time B-21
Figure No. 81. Driver Uppar Rib Y Redundant Acceleration vs. Tims B-22
Figure No. 82, Biiver Upper RIb ¥ Redundant Valoclty vg. Time B.22
~ Figure Mo, 83. Driver Lowar RIb Y Redundant Acceleration vs. Time 8-22
Figure No. 84. Driver Lower Rib Y Redundant Velocity vs, Time B-22
Figurs No, 85. Driver Lower Spina Y Redundant Acceleration vs. Time B-23
Figurs No, 86. Driver Lower Spine Y Redundant Velocity vs. Time B-23
Figure No, 87. Driver Pelvig Y Redundant Acceleration vs. Time B-23

Figure No. 88. Driver Palvis Y Redundant Veloclty vs. Time B-23




RIGID SIDE POLE IMPACT, FMVSSE 201
2004 FORD FREESTAR {C40206)

]_gmgn

Tast Data: 0572005
Speed: 17.6 mph {28.3 km)

5 DRIVER HEAD X (G'5) vs TIME {ma)

25+
o
2.5+
5
-T.5'_

o r
. l; Max: 3.7 G's

Tmax 143.1 ms
Min: -8.7 G's
Tmin; B5.7 ma

" | CFC 1000

e el P —— i —]

P

‘.

! i
i W
-+

=10

-::::::::i:r::','::::"',::',:',:1::.::=::::::'.::::::
20 0 20 40 B0 80 100 120 140 16
170 DRIVER HEAD Y (G's) va TIME (ms}

2920 240 260 280 300

| [Max688Cs
. I Tmax: 84.1 ms

Min: -10.4 G's
Tmin: 152.0 ms
CFC 1000

|||||||||||||| TR B

100 120 140 160 180

H- T e

20 8O

. : ;
I TR ITEFN SR W
I 1 1

200 220 240 260 2

Heb= e[ TN | L

BD 300

15+
20+

Max 4.7 G's
Tmax. 72.6 ms
Min: -20.8 G
Tmin; 54.5ms
CFG 1000

T
;
|
i
!
1

20 0 20 40 60 80 10

0 120 140 160 180 200 22

:::-,i:::-r'.':::-.,::::
0 240 260 280 300

DRIVER HEAD Resultant (G's) vs TIME (mz)

[ N

P TPEPIPITE U S Al S A | M B
T B B

Mex; 6.7 G'a
Tmax; 64.1 ms
Min: 0.0 G's
Tmin: 0.0 ms
CFC 1000

o — —i———

—

]
=TTy I L LI

20 0 20 40 60 B0 100 120 140 160

B-1

i i
180 200 220

240 260 280 300




§"|S1 RIGID SIDE POLE IMPACT, FMVSS 201 Test Defs: 05/20/05
% 2004 FORD FREESTAR (CA0208) Spesd: 17,6 mph (28.3 kmih)

DRIVER HEAD X Veloclty (Kph) vs TIME (ms)

| CORNG - Max 0.0 kph

7| Tmax: 0.0 ms

M 51kph

- | Trokrr: 300.0 ms
CFC 180

“20 0 20 40 60 8y 1nu 1zu 140 180 1anzunzzuz4uzauzsn3m

20 DRNER HEAvaah:!ity{k?h}usTME!{msJ r
20l Lo NLLLo DL [ Max: 283 kph
I .’ | I T Tmm; u'urm
T Min: -19.4 it
S
| eFe 180

~| Maxt; 0.0 kph

.| Tmax: 0.0.ma

b M 197 1ph
i | Tmia: 300.0 ms
- ~{ CFC 180




o e

=“I’n RIGID SIDE POLE IMPACT, FMVSS 201 Tast Date: 052005
9004 FORD FREESTAR (C40206) Speed: 17.6 mph (28.3 km/n}

50 DRIVER NECK FX {N) v& TIME (ms}

+ ' ) ; 1 1 | :
400} - . N T R L L
gﬂng:: ' : L | Tmax: 64.2 ma
100 - i Mn; 241.5 N
0 P ¥saaeamr] .

-1[]0;__— _ . Tmn: 190.5 ms
200+ ‘ CFC 1000
~B00 =R -

20 0 20 40 EU BCI ‘Iﬂﬂ 120 140 1&0 1BD Eﬂﬂ 22(] 24{]2602303['!3

0 DRIVER NECK FZ {N} v& TIME (ms)
[ Max; 12616 N
Tmax; 54.7 ms
Min- -134.0N
Tmirx 155.9 ms
CFG 1000

Max: 1205.0 W
Tmax: 54.8 ms
Minm 04N

Trin: 0.0ms

M | crFe 1000
20 0 20 m"ﬁd"hd"'iui:i 50 140 60 'iaﬁ'ébh' 20 240 260 280 300

B3




glll’n RIGID SIDE POLE IMPACT, FMVSS 204 Tost Date: 05/20/05

2004 FORD FREESTAR (C40208) Speed: 17.6 mph (26,3 km/h)

DRIVER NECK MX (Ner) & TIME [msj

| Ma: 16.8 Nrm
o Tmax: 1411 ma
M -73.7 Nm
| Tin: 60.8 ms
GFCBW

- | Ment: 12.0 Nm
L e, 1535 me
1 M A74 N
Trmin; 57.8 ms
“| cFe 6t

| Mag 7.1 Nm

- | Tmax: 258.2 ma
| Min:-32.1 Nm
=1 Tmin: 171.8ms
_ - . o b { CFCB00
mnﬁmmm@mmmmmmmmmm

a0 DRIVER NECK MResultant (Nm) vs TIME {me)
(' S . | - | mae 746 N
8o+ i -
so+ - i .| Tmax 80.7 ms
40—+ | | MAn: 0.0 Nm
ot S 40 [ in: 0.0 s
-m,r_ : | oo bl i - -| CFC 800
0t

20 0 20 40 80 m 'I'ﬂﬂ 12ﬂ 14I‘J 1&[] 180 EUD 220 240 EED 250 300

B4




5““". RIGID SIDE POLE IMPACT, FMVSS 201 Test Data: 05/20/05
2004 FORD FREESTAR (GAG208) Speed: 17.6 mph (26.3 kmvh)
150 DRIVER LIPPER RIB Y (G's) v8 TIME (ms)
100+ T . . ! Max: 126.7 G's
! A A O A Tmex: 133.9 ms
50—+ i : | ; ! ; !
| b b e sses
0- ¥ =T i :L I I i
_50-- ; T !=. | Tmin: 134.5 me
T o | C b4 | |crotow
-100+-+ et ARAR ML
-zun 2040Eﬂau1m12014n1ﬁu1an2m22u24uzauzauaun
20 DRIVER UPPER RIB Y Velocky (kph) ve TIME (ms)
F —— [T . 1 . 1 I I
25T U R I I Max: 28.3 kph
20T A T A
15 S S Tmax: 0.Oms
10T i C  Mine
51 | i in: -10.2 kph
0 !, 7 Troin: 96.0 ms
| | cFeen

Mex; 125.9 G's

Tmax 134.0 ms

Min; -120.6 G's
Tmin; 134.5ms
GF G 1000

Max: 28.3 kph
Tmax. .0 ms
Min: -7.5 kph
Tmin: 85.5 ms
CFC 180

-1(]" oA
-20 ﬂ 2{]

B-5

G 130 140 160 180 200 220 240 260 280 300



RIGID SIDE POLE IMPACT, FMVSS 201
2004 FORD FREESTAR (C40208)

Test Date: 05/204)5
Speed: 17.6 mph (28.3 km/h)

DRIVER LDWEH SPINE ¥ {G s} ve 11ME {ms}

_ {Mac 790 Gs
o Tmax: 528 ms
_ Min; -128 G

Tmin: 80.2 ma
CFC 180

30

||||||||

01802002202402&12&1 300

25-_- -
. 20

DRIVER LOWER SP!HE Y 'U'alna'l'_f [kph] V5 TIME {ms)
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RIGID SIDE POLE IMPACT, FMVSS 21
5004 FORD FREESTAR (£40206}

em=iIga)

Tast Date: 06/20/05
Speed: 17,6 mph (26.3 kmdb)

DRIVER UPPER RIB Yr (G's) vs TIME (ms)

} . l ‘5 Max 1137 G5
] : | Trax: 133.9 ms
\ % Min; -26.4 G's
Lo T .. Trin: 134.5 ms
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60 18

200
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220 240 260 280 300
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' Min: -10.5 kph
Trmin: 36.1 ms
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RIGIC SIDE POLE IMPACT, FMYSS 201
2004 FORD FREESTAR AR [C40208)

Test Date: 06/20/05
Spead: 17.6 mph (28.3 kmA)

J

DRIER LOWER SPINE Yr (G's] ¥s TIVE (me)

| Max: 79.4 G's
. Tmax 527 ms

Mi:: -13.1 G's
Trin: 80.2 ma
GFE 180

* | Max: 28,3 kph
Tmax: 0.0 mg

Min: -8.3 kph

R A e, S L T
i L
_1u .‘::.'I::.':{ - Jr | I..II Y 4

20 0 20 40 Eﬂ ED 1Dﬂ12014ﬂ1ﬁﬂ18ﬂ2m2

8

DRIVER FEL'#TS ‘fr fG's] vs Tn'ME I_'rns}

~| Mae: 9.8 G's

o Tmax; 523 ms
1 Mi:-28G's

| Tmin 32,2 me
b CFC 1000

251 .
20l -
15_'1___.;5__ ;
1ﬂj1,____;_ '

Max: 28.4 kph

| Tmax: 16.2 ms

Min 6.8 kph
Tmin: 55.0 ms

| cFC 180
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RIGID SIDE POLE IMPACT, FMVSS 201

2004 FORD FREESTAR (C40206)

Test Date: D5/20/05
Spead: 17.6 mph (2.3 lonh)

8 VEHICLE GG X (G's) va TIME (ms)

| Max 38 G's
Tmax: 81.5 ms
Min; 37 G's
Tmin: 92.9 me
GFC B0

20

40 80 B0 100 120 140

TP PEETE TR S PR Se s ) o | I -
e T T TR T

‘l 1 | Mex a7 s

Trax 58.0 ms
Min. 0.5 G's

.| Tenin; 0.0 ma
CFG 60

1
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1
“20 O 20 40
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) 8 TIME (03)
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80 100 120 140 160 180

200 220 240 2680 280 300
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TR PR FEE R

1

i Max; 154 G's
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Tmin; 43,5 ms
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Ellmn RIGID SIDE POLE IMPACT, FMVSS 201 Test Date: 05/20/05
2004 FORD FREESTAR {C40206) Spead: 17.6 mph (28.3 kmvh)

VEHICLE cs X V&hnﬂ)r I_'Iq:uh] vs TIME (ms)

" | May: 1.4 kph
| T 71 5.ms
._ |vn:05 kph
"1 Trin: 37.4 ms
; =1 GFe 180
'@uﬁﬁﬁﬁﬁﬁmmmﬂmmmmm
VEHICLE GO Y ‘#’dnuty {kph} vs TIME (mg)

[-- ... R R B .Mn:_ﬁskph

=10 -+ H-+HH ::::{:::: HHH - HH R

Jr S S I Mex 7.2 kph
SN OO S O S Pl g £ e 2P

Min: -1.2 kph
Tmir: 50.4 ms

| cFc 180
200 20 48 e o 100 120 140 160 180 200 230 940 260 250 300
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I
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1
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1
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g“mn RIGID SIDE POLE IMPACT, FMVES 201
2004 FORD FREESTAR (C40206)

Test Date: 05/20/05
Spoed; 17.8 mph (28.3 knvh)

LEFT FLOOR Y {G's) vs TIME (ms)

| Max. 13.5Ge

=1 Tmax: 21.0 ms
| vz 426865
A Train: 15.0 m8
- GFC 4]

Max 34,1 kph
Tmax: 16.2 ms
Min: 10.9 kph
Tmin: 188.0 ms

" | crc 180

Max. 37.9G's
Tmax; 16.4 ms
Mir. 6.3 G's
Tmin: 23.3 m&
CFC B0

Max: 28.5 kph
Teneo: 7.0 3
Min: 8.7 kph
Tmin: 158.0 ms
GFC 180
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RIGID SIDE POLE (MPACT, FMVSS 201
2004 FORD FREESTAR (C40206)

Test Date: 05/20/05
Speed: 17.6 mph (26.3 kmih)

12.57

LEFT LOWER A-POST ¥ (G's) va TIME (ms)
Cooh T

- | Maw 12,2 B's
| Tmax; 16.7 ms
| Minazes

Tmin: 4.1 ms

CFC 60

"0 40 60 80 1nu 120 140 1&u1auzun22u24uzeozauam
LEFr LOWER APOST Y "J’elndly [lcph} Vs TIME ()

~1 Max: 28.9 kph
Lo Tmax 6.1 ms
-1 MIn: -5.5 kph
Tmin: 300.0 ms
CFG 180

- Me; 12.2 B'g
| Tmae 18.7 ms
| Mn:32an

y Tmin: 3.5 ms
" CFC B0

Maic 28.9 kph
~ | Tmax: 5.7 ms

M 4310n

< T 208,6 ms
| ch1au
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5“"1 RIGID SIDE POLE IMPACT, FMVSS 201 Tast Dats: 05/20/05
@8 2004 FORD FREESTAR (CA0206) Spesd; 17,5 mph{28.3 ki)

g LEFT B-POST @ SILL Y (G'g) vs TIME {ms)

o L 5 I‘l I] | Max: 45.9 G's

| Lo | Tmex 7.3

ol (aeses

. 1 ! Tmin. 21.9 ms
st 0 OV IO O O i

4{] BIJ Bﬂ 1[![] 12!] 140 150 1BD20D22024{]250230 3L'IU'

Max: 28.5 kph
| Ymaxc 0.3 ms

-{ Min: 6.2 kph
Tmin; 300.0 ma
GFG 180

: Max; 67.4 G's
f Trnac 17.1 ms
| Win; -154 G's
Tron: 27.6 ms
’_l GFC 60
-+ F:!zléi:;ls.m
Max, 28.5 kph
: l Trmax: 0.0 ms
1 q A 25 kph
T | Trin: 2806 ms
57 . _|CFCAB0 |
e ssrpesshe e e b U PRIV POV PPt TP e ~

I g 60 "8 1m1zu14u1au1auzm2é 240 260 280 300
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Ell"a RIGID SIDE POLE IMPACT, FMVSS 201 Terst Date: D5/20/05

XXM FORD FREESTAR (C40208) Speed: 17.6 mph {(28.3 km/h)

LEFT MID B-POST Y (G's) vs TIME (ms)
L H H 3 i ! {
m_ R .....r;...._ S .' Rl SEET o Ep R S N S

R S B I
! i

.
il i I ) i
40-_ P JI__ L T _..._.? - = — B EETTIC TR [N - [ — .-IL._. -

=1~ - | Max; 56.7 G'w

| Tmax; 17.0ms
1 Min: -12.1 G'g
| Tmin: 28,0 ma

cale— GFC m

| Max: 28.5 kph

Tmax: 0.0 ma
Min: 7.3 kph

| Tmin: 55.6 me

r.:Fr: 180

| Max 358 G's
-~ Tmax: 43.5 ms
| Min: <10.9 G
Tmir 104.7 ms
| | ”_.“L:I,.J. CFC 80
-20 D 20 40 EI‘.'I Eﬂ 1ﬂﬂ 1‘20 140150 15{]20022024025&230300
a9 DRWER SEAT TRACK Y Vebn‘l',r {kph} s TIME (ma)

T T T T

o l_ e | i. ..... Trma: 0.0 s

SRR W I i ,_ 1' | Tmkr 293.8 ms
! o i oro e
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2004 FORD FREESTAR (CAU208)

RIGIT SIDE POLE IMPACT, FMVBS 201

Test Date: 05/20/05
Speed: 17.6 mph (28.3 kmh)

LF DOOR ACCEL. #1 Y (G's) va TIME {ms)
' .
{Nn‘LaIIdEFJatB
N
-160 ::::',-.-.::::::',{::::i,::::l::‘.:.::::t'::::'::'r::i::'.:li::::

Max 117.5Gs
Tmax: 16.9 me
Min: -1129G's
Tmin: 40.0 ma
| CF(- 80

o0 20 80 100

120 140 180 180

200 220

..........

LF DOOR ACCEL, #2 Y (G's) v8 TIVE {ms)

=1 H ] 1 H | :
i o | . L |Man8226'
i : f :
\} ; ;L ] | Tmax 18.7ms
No Vaiid Deta pftert 1+ . :
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257 ! = o ,© 1 |crose
T B e i B S PR TR e S ey o R e ALY
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20
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=
20
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| 1
i .I
: !
BEC|

3

Mae 447.0 B
Tmeax: 10,0 ms
Min: -16.1 G's
Trmin: 8.8 ms
CFC 60
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2004 FORD FREESTAR (C40208} Speed; 17.6 mph (29,3 /)

%"ma RIGID SIDE POLE IMPACT, FMVSS 201 Test Date: 05/20105 J

LFDG{JRAGGEL#wwm]rmenwE{m]

-1 Max 286 kph
Tmex: 0.7 ms
| Min: 0.0 kph

| Tmin: 27,0 ms
' GF{.‘r 180

Max: 26.6 kph
| Tmax: 0.9 ms
| Mn:08 kph
1 Tmke 89.7 ms
|erc 180

- - f... .| Max 30.1 kph

wpr et e =1 Tane: 6.4 ms

]

!

|
__.:_..n_.._.-

ot
SEENS N

- * | Min: 214 kph
i' T Tmiee 73 ms
E | GFC 180
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gnm RIGID SIOE POLE IMPACT, FMVSS 201 Test Dats: 05/20/05
2004 FORD FREESTAR (CA0206) Speed: 17.6 mph (28.3 kmA)

UPPER ENGINE X (G's) vs TIME (ma)

i: :

haxc; 20.6 kph
Trna. 37.4 ms
| Min: -7.8 kph
Trrin: 217.0 ms
=| GFG 180




RIGID SIDE POLE IMPACT; FMVSS 201

2004 FORD FREESTAR (C40206)

Tast Dafa: 0520805
Speed: 17.6 mph (28.3 ki)

12.5

FIREWALL Y [G‘a] s TME {ms}

f
ol Lol
7.5¢-

H .
'
T
' .

in |

——— ]

Ak e

-1 Mg 10.9 G'e
"] Tmax: 88.7 ma
Min; 26 Gy
Tmin: 45.1 ms
i CFC 80

Maoc 26.4 kph
| Tmax: 9.5 ms
| Mz 4.9 kg

-| Thin: 236.8 mg
GFC 180

| Max 94 6%
Tmax; 15.7 ms
- Mn;-11.25%
P | o 21.0me
b e

1Max 28.5 kph
' Tmax: 3.6 ms
Min: 25.0 kph
| Tmin: 40.0ms
- GFG1BD
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g“m RIGID SIDE POLE IMPACT, FMVSS 201 Test Data: 05/20/05
5004 FORD FREESTAR {C40206) Spesd: 17.6 mph (28.3 km/h)

5 REAR DECK X (G's) v8 TIME {ms) _ —
21 S | A P S N LAl

, 1 " a ©bF | tmax 604 ms
Min: -1.1G's
Trnln: 86.8 ms
CFC80
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H= - T e ||---|--.||-.|-|-|--

.
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1 Max: 1.5 ph

| Trnaoe: 208.9 ms
W 0.3 kph
S : Tenin. 373 ms
'= AR SR CFC 130
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E""" RIGID SIDE POLE IMPACT, FMVSS 201 Test Dats: 0520005
¥ 2004 Foro FREESTAR (CH0206) Speed: 17.8 mph (28.3 kit

Y@y

DRIVER UPPER RIB
I : ' :

v8 TIME me)
50-__- ----E-... I P : !

r

b b e 55
e T T 476 ms
R B s B s SRR [Ty

o) N SR R N L) o 1001 me
U R T Rl e St R P

20 0 20 40 60 B0 100 120 140 160 180 200 230 240 9py 280 300
DRIVER UPPER RIB Y Velociy (koh) va TIME (me)
' : ; i ’

3[} T 7 ; T { I
25_“- B ulj. .:. R ﬁ:. O S [ _._\...}:. R Y S -1 Ma: 78,3 kph
20___ . ' i I- - E - _F ] EIETIE N S N I ..._..!.-..... [ SN R I
15-_-- . I ; : :r'- R - e ] R S I P G0 me
123: ] E , j, . r [ _: ...-_: - [ — _..._. : [ Min: -1&2@
9 | t
0 P '

AT T T minmons
Nl RN S r N S f . | CFC 140

DRIVER LOWER RIB Y {G's) vs TIME (me)

I [

Tmex: 48,2 mg
Min: -10.7 G's

_.___- Tmin: 84.5 mg

AN, ; :
T & T T e L - .._;_,......L.E_ .. 1 . FIR1{I}
=20+ T

:::.:::::::]::::I:r:::;::;:i:::: } i+
wummmmm%wmmmmmmmm

1 Ma: 28,3 kph
; Tmax: 0.0 ms
TR

| Tmin; 955 ms
. = | GFC 180

i L .r‘I

HHH A A e H-H-HHHHH
40 60 80 100 120 140 160 180 200 220 240 260 230 30
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Ellu“ RIGID SIDE POLE IMPACT, FMV55 201 Tast Date: 05/2005
2004 FORD FREESTAR (C40206) Speed: 17.6 mph {28.3 kmv/h)
DRIVER LOWER SPINE Y {G's) v& TIME {ms}
: T . ' : [ ] I 1
i ! : ! l | i
60+ \ | lll AT Max 77.1 G’
\ i ! [ Tmax: 532 ms
4“_,_ | | I H . 1,_
I ‘ Voo 5 M -7.2 G's
2“-_ _ i ] ! i | ; i ..
} oot ; i Tmin: 3.9 ma
0 ; - R
1 . | ] FIR 100
-20 --;::;:::':-.::::::::':::::',:::'.'.::::',::::i:::'..::::E'.:'.: NP FUPRR IS e e S
20 0 20 40 60 100 120 140 160 180 200 220 240 260 280 300
20 DRIVER LOWER SPINE Y Valocity (kph) va TIME (me)
z : i ! L
251 - ; '] ‘I Max: 29.3 kph
20+ i i i 1
154 - | ! R S | Tmex 0.0 ms
10+ L | --il- 1 | i -B.7 kgh
gfj X T r l—i—aﬁm Tmin: 77.6 ms
5t : i . : _ i |- '1 CFG 180
-10 =:-.:'::::l::::'::',::::::.,:,::::::::::::!::::!::4;!::;:'{.,.:2::-.'. i HH
20 0 20 4D B0 80 100 120 140 160 180 200 220 240 260 280 300

Max 66.4 G's
_ Tmeax, 53.2 mMs
i Min: -8.3 G
Trin: 92.6 ms
] , ? FIR 100
=10 ::::','::::',:'.'.::::::I'.::=','.:'.:',',::'.;::'.::E:::‘.I ........ i !
g0 0 20 40 €0 BO 1ﬂﬂ12514ﬂ15015ﬂ2ﬂ022ﬂ24ﬂ2502&[1300

Max; 28.5 kpit
Tmax 19.0ms
M -39 kph
Tmin: 70.2 ma
CFC 180
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RIGID SIDE POLE IMPACT, FMVSS 201 Test Date: 05/20/05
El“’n 2004 FORD FREESTAR (C40206) Spoad: 17.6 mph (26.3 knvh)

60, CRIVER UPPER RIB Yr [G's]]l' va TJIME {rr:a]
' T e Max; 54.1 G'g
T e 478 ms
= b=t - Min 105 G's
2 Trmin: 1001 ms
|t - R0

20 0 20 40 80 B0 1Dﬂ12014ﬂ15015020022ﬂ24ﬂ25028ﬂ300

DRIVER UPPER RIB Yr Velocky (kph) vs TIME (ms)
E |

30— :
-6 S N N TR Sl oy e Rt s et S SO S - -k o) Mg 283 &
20 I ph
15_.' £ - b= Tmase 0.0 ms
104 - N U

5F ok | MR 105 kph

st T 7T Tmin: 9.1 me
104+ - | . - —{ CFC 180
=15 FHHH

mémmwmmmmmmmmmmmm

50 DRIVER LGWER RIB H’r{Gs]mTII'.E [ms}
I | [
5[}—__ : P b —--# .- { Meoe 57.9 Gy
40—+ j | Tmax: 48.2 ms
m_ b -
201 N :L | Min;8.1G's
10+ bk o Trin: 9.5 mg
41 !
04 _|7‘||"J FIR 100
-10 e

' L ! | oL
ot PR | DT L Mee 283k
151 i i . |- -| Tmax: 0.0 ms
Pt I LT T  n-to gk
} _g:f: c ek | ol | min: s ms
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e 40 B0 B0 100 130 140 106 180 200 'ézb":équ 260 280 300
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RIGID SIDE POLE IMPACT, FMVSS 201
5004 FORD FREESTAR {CA0206)

Teat Dats: 05/20/005
Speed: 17.6 mph (28.3 kmvh)

R Max. 7.3 B's
: Tmax: 53.2 ma
I i

g Mir: -7.6 G's

Trnin: 93.9 ms

! FiR 100

0 PR TR F S
20 0 20 40

----‘-:::i::;:,::::',:::
00 120 140 160 180

80 80 1

it

300

TIME {me}
‘ I

40 DRVER LOWER SPINE Yr Velocity (kph} v8

-| Max: 28.3 kph
A Trmax: 4.0 ms
Min: 8.3 kph

i SR | Tmi. 77.4 ms

| | Lo CFC 180
'.:'.=::::'.'.'.‘.::::i'.:::l::'.:!'r::::'.::l -

40

220

240 260 280

300

\ No Valid Dm;ﬂﬂm

. t ]

| ! Max: 68.0 G's
I

: 1 Tmeot 53.3 ms

| Aprjroximataly 55 fsec ; | M 0.2 e's
0 L Tmin; 1.3 ms
I PR RE RS S s s AR ::::'.:::'.l'.::;"::'.'r'.'::::I:‘.‘.:I:;::i,::::l:-.-.-.!-_-_:;

|'|||.I
20 40 B0 B0 1001

DRIVER PELVIS Yr Velosity {kph) vs TIME {ms)

| DEEEEEEE i
I | Tmax: 182ms
?Na#gnq'm*lmﬁ . |MmES ke
qummrfnatah!l 55 rpaac;_: Trin: 5.0 18

20 0 20 4

8
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APPENDIX C

SIDMHIil CONFIGURATION AND PERFORMANCE VERIFICATION DATA




vehiclo and Dummy Tomperaturs

Test Vehicle: 2004 Ford Fraestar NHTSA No.  C40208
Test Program: FMYSS20'F TestDate:  May 20,2008
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RTIFICATION DAT,

Duramy Serial Numbar: 037




alfb T 8 umma

Dummy Serlal Numbex: Q37

Head Drop Test:
Neck Pendulum Test:
Thorax Impact Test
Pelvic Impact Tast:

Abdominal Compression Test:

Lumbar Flaxion Test

Pre-Test Callpration

The head passed ali drop test requiremernts.

The neck passed all penduium test requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requiremants.
The lumbar pasaad all flexion test requirementa.




SID Callbration Data Sheet
Side Impact Dummy
Head Drop Callbration {Lateral}

ATD Serlal No: 037

Test I.D: DO51271

Tested Parametar Units Spacification Resuk Pass/Fail
Laboratory Temperature deg C 18.9 10 25.5 212 Pass
Laboratory Relative Humidity % Wi 70 43 Pase
Peak Resuftant Accalaration G's 12010 150 148 Pass
Iz Resultant Curve Unimodal? YesMNo 15% of pank Yes Pasgs
Peak Longitudnal Accelaration Gs +-15 =13 Fass

Overall Test Results Pass

A:-u_ St 05/10/2005
Laboratary Technician Test Datla
C-4




g“ma Test Description: Head Drop Tast Date: 05/10/2008

Component: D051271 Spoed: 0 fs, 0.00 mis

Peak Resultant Accleration (G's} Vs Time {msac)

1 Yhax 1475 G

Tmax: 27.4 ms

YMir: 0.1 G

B34+ - - [ U | P RN e e e i e Tmin: 0.1 m=

CFC 1000

10- Peak [t Acceleration (G's) Vs Time (msaln}

i

: YMex: 7.5 G

. —— i — — — st
1
=

- {Tmax: 27.2 ms

i YMin: 127 G

o b : | |
: 5- i Tmin: 36.0 ms
| " ".
|

1

1
e

1

A0+ e m .- , R——— | - o 1000

48— ———t———t+—




SID Calibration Data Shest
Side Impact Dummy
Thorax impact Test
ATD Serlal No: 037 TastLD: __ D051272
Tested Paramster Units Specification | Resut | Passfaf
Laboratory Temperature _ deg C 18.8-255 21.7 Pass
Laborstory Relathve Hurnidity % 1010 70 41 Pasa
Probe Velocity m/s 4,27 - 433 429 Fass
Upper Rlb G's 37-486 40 Pass
Lowsr Rlb G's 37 -48 39 Pass
Lower Spine . G's 15-22 22 Pass
Overall Test Results Pass

A"*— Ko, 05/11/2005
Laboratory Tachnician Teat Dete
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Teat Desc: Thorax impact
Component 10: Do51272

Teat Date: 05/11/2005
Spead: 14.02 fifsec, 4,29 mysec

mUppar Rib (G's) vs Time (msec)

Yiax: 389 G'S

| Tmex: 61.2 ms
] vMin: 128 G'S

Trnin; BB.7 ma

FIR 100

30+ i y

m-_ -
]

101 =!

T

-0 3
| |

20 —t— —t—t ;

0 20 40 100

. ! ]
| ‘|
T : i . ;
: | YMax 301 G'S
': i |
20—+ ' l i | Tmax: 61.1 ms
| |
| ¥YMin: -9.3 G'S
; = !
o
i, ‘ i Tmin; 70.5 me
| |
- L,J‘/ : \FIR 100
A0+ ——t —— } 4 ——t }
0 20 40 80 80 100




%Iﬂ” ﬂ Test Desc: Thorax Impact Tast Date: 05/11/2005
Component ID: DOS1272 Speed: 14.09 f'eac, 4.29 misec

25 Lower Spine (G's) vs Time {msec)

20+ e N
] —
L e U S ~ / T - Trax: 65.5 mg
L I Y U e —| Min: 4.6 G'S
P Y . L Tmin: 63.0 ms

FIR 100

..5::::::::::::::::\X:‘:q
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giD Callbration Data Sheot
Side Impact Dummy
Pelvis Impact Tast
ATD Sarial No. 037 Temtl.D:____DNS127T3 .
Tosted Parameier Uniks Specification Rasutt Pass/Fail
Laboratory Temparsture dog C 18.81t0 25.5 218 Pass
Laboratory Ralative Hurnidlty % 10to 70 40 Paas
Proba Velocity m/s 4.27 - 433 4,30 Pass
Pelvis Acceleralion G's 40 -60 44 Pasas
Overall Test Results Pass
e C lew 05/11{2005
L aboratory Techrician Test Dete




Palvig
RGN [ oo o o

Tast Date: 05/ 1/2005
Spead: 14.12 fifsec, 4.30 m/ser

5 Peivia Accsleration {G's) vs Tima (mseg)

{
E
_4ﬂ e r . — - [ TN F ——ra—]
1
i YMHIMA-G'S
1 b }..“ e - N i e
I! Tmax: 51.8 ms
!
e e 0 I WY N YMir: -8.9 &'s
Tmin: 83.7 ms
FIRR 100
100
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gID Callbration Data Sheet
Side impact Dummy
Abdominal Compreasion Calibration (Pre-Lond = 10 Ihe)
ATD Serial No:_— 987 Test l.D: . D051274
Teated Parameer Unlts Spacification Rasult pass/Fall
\aboratory Tempenature degC 188 -25.5 247 Pass
Laboratory Relative Humidity % 104070 49 Pass
Force At 12.7 mm N 104 -162 145 Pass
Forca At 18 mm N 163 - 222 203 Pass
Force At 25.4 mm N 222 - 280 287 Pass
Force At 33 mm N 325 - 391 an PeSS
Overall Test Results Pass
Lahoratory Techmician Test Dae

c-11




Ellmn Test Description: Abdoman Compression  Test Date: 05/10/2005

Component DO51274 Speed: 0 fi/gac, 0 misac
Abdoman Compression (N} Vs Dispfacement {mm})

|

YMax 4433 N

Xmax: 37.3 mm

YMin: 0.0 N

Xmin: 0.00 mm

C-12




S10 Calibration Data Sheet

Sice Impact Dummy
Lumbar Flexion Calibratlon

ATD Sarlal No: 037

Tast 1.0: DEI512?5

Testad Parametar Unis Spacificaton Result Pass/Fall
Laboratory Temparaiure deg C 180 -265 218 Pass
| sboratory Reletive Humidity % 104070 44 Pass
Farce At 0 deg N Q-26.7 0.0 Pasas
Force At 20 deg N g79-151.2 118.8 Pase
Force At 30 deg N 151.2-204.6 165.3 Pass
Force At 40 deg N 204.6 - 258.0 2161 Pass
Retumn Angle Deg 12 Max/mmam 4 Pass

Overall Test Results Fass

—A-"—’_w _05/10/2005
Laboretory Techrician Test Date
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E ll" I.I Test Description: Lurmnbar Flaxion

Component: DO51275

Test Data; 05/10/2005
Speed: 0 fi/sac, 0 mysec

250 Lumbar Flexion (N} vg Displacerment (Degrees)
i

YMex: 2466 N

Xmax- 43,1 Dog

Yhin: 328 N

Xmin: 13.9 Deg

GC-14




slD Calibration Data Sheet
Side knpact Dummy {8l
Nack Pendulum Tost
ATD Sexial No: __ 037 Test|.D: DOS12T9

Tested Parameter Uns Speciication Rasult Paga/Fall
Laboratory Tamperature deg C 20610222 21.2 Past
Laboratory Retative Humldity % 10t 7O 42 Pass
impact Veocity m/s R0 7.13 7.10 Pass

10 me8ec m/s 1.06 to 255 2.48 Pasgs

20 msec m's 412t 510 477 Pass
Pendulum Deceleration —

30 msec mis 5731701 8.55 Pass

40 to TOmMEBx MVS §.27 0 7.64 7.26 Pass
Midsagghal Plane Max Rotation deg €610 82 74 Pass
Head Rotation Peak o Zoro - Decay T¥ne msec 58 o 67 80.3 Pass
M. Mx at Ocoipital Condyes Nm 730 88 81 Pase
Mx Peak To Zero - Decay Tima maec 49 to 64 55 Pass
Mx FaaktnMax.l—haanlnﬂm msec 21016 10 Pass

- N e, 051072005
Laboratory Technician Test Date
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Mg (oo ko,

Test Date: 05/10/2005
Speed: 23.3 filsec, 7.10 m/aac

8 Velocity {m/sec) vs Time (m=ec)

l |

YMaxc 7.3

Tmac 98.3 ma

YMin -3.0

T™in: mg

— 4 CFC 80
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E“mn Tast Deac: Neck Banding Test Date; 05/10/2005
Component 10: D051272 Speed: 23.3 fisec, 7.10 misec

Neck Rotation (DEG) vs Time (msec)

75

254 - -

ot e et ey - i 4

|
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I RIS Stk P

Yidax: 73.9

Tmax: 68.1 ms
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Head Drop Test;

Neck Pendulum Test:

Thorax Impact Teat:

Palvic Impact Test;
Abdominal Comprasslon Tast:
Lumbar Flexion Test:

Calibration Test Rgsults Summary

Dummy Serial Number: 037

Pest-Test Calibration

The head passed all drop test requirements.

The neck passed all pendulum test requiremants.

The thorax passed all impact tast requirements.

The pelvis passed all Impact test requiremsants.

The abxiomen passed all compression test requirements,
The lumbar passed all floxlan test requirements.

Cc-18




SID Callbration Data Sheat
Sids Impact Dummy
Head Drop Calibration {Lateral)
ATD Serial No: Q37 Test L.D: D051421

Tested Parameter Units Specification Result Pasa/Fall
Laboratory Temperatura degC 18810 25.5 21.6 Pass
Laboratory Reletive Humidlty % 1010 70 28 Pass
Peak Regultant Accelaration G's 120 to 150 138 Pass
ls Resultart Curve Unimodal? Yeaa/No 15% of peak Yos Pass
Peak Longitudnal Acceleration G's +- 15 -10 Pass

Ovarall Test Results Pags

-~ ﬁn—':.h 05/24/2005
Laboratory Technician Taat Date
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%lll”n Test Description: Head Drop Test Date: 05/24/2005
Component 051421 Speed: 0 fi's, 0.0G m/s

Peak Regultant Accleratlon (G's) Vs Time imeec)

1504

125____ .......... JA: S —a e
YMex 1383 G

10— -— e . L : — - —
- Tmax: 49,1 mg
?5___.__. . — e e PR K - e —_

YMin: 0.1 G

o ) [ R P — - Tmin: 0.0 ms

CFC 1000
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1 e ep——e e
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B " e R i s S PRI PSR YMin: -104 G

_, Tmin: 49.9ms

S T R S S & S S R S

A T - —— e —

T J CFC 1000

-12.5:::::::::::::;:::;::

C-20




SID Callbration Data Sheet

Side Impact Dummy
Thorax Impact Test

ATD Sarlal No: 0a7 Test.D: __ D0§1422
Tasted Parameter Units Specification Result Pass/Fall
Laboratory Temperature deg C 180 - 25,5 218 Pass
Laboratory Relative Humidity % 1010 70 38 Pasa
Probe Velodty mis 427-433 432 Paes
Upper RIb G's 37-46 41 Pass
Lower Rib G's 37 - 45 38 Paas
Lower Spine G's 15-22 22 Pass
Ovorall Test Results Pass

“ Nl 05/24¢2005
Laboratory Technlcian Test Data
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énmn Tast Dasc: Thorax Impact Test Date: (5/24/2005
Component ID: DD61422 Speed: 14.17 f'sec, 4.32 m/sac

50 Upper Rib (G's} vs Time {msec)

40 — . S

1 1 MO SUS - ] YMax 40.5 'S
Tmex: 39.7 ms
YMin:-127 G‘S
Tmin: 46.8 ms
FIR 100

3 20 40 'y 80 100

40 Lower RIb (G's) vs Time (msec)

YMex; 37.7 G'S

[
i
!i
E
r
i
a Tmax: 39.7 ms
|

“[YMin: -109 @S

Tmin: 47.2 ms

FIR 100

- e A

100




Elllg Test Desc: Thorax Impact Test Date: 05/24/2005
Component 10: DO61422 Speed: 14.17 fifsec, 4.32 m/seC

. Lower Spine {G's) vs Time (msec)

YMax 216 G'S

Tmax: 43.5ms

{ yiin: 5.0G'S

Tmin: 52.2 ms

FIR 100

C-23
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SID Caflbration Data Sheet
Side Impact Dummy
Pelvis Impact Teat
ATD Serinl No___ 37 Test 1.D: — DORY42%
Tested Parameter Units Specification | Resutt | Pass/Fail
Laboratory Temperature degC | 189t0255 217 | Pass
Laboratory Relathve Humidity % 10170 39 Pasas
Probe Velocity m/s 4.27-4.33 4.32 Pass
Pahs Accelerstion G's 40 - 60 45 Pass
Overall Test Results Pass
A—L{_ Ko 05/24/2005
Laboratory Technician Test Date
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st Pelvia
sEmlIgA e

Test Date: 05/24/2005
Speed: 14.17 fifsec, 4.32 m/sec

Pelvis Acceleration (G's} vs Time {msec)

YMax: 4486 'S
Tmay; 46.1 ms
YMin: -104 G5

Tmin: BB.0 ms

FIR 100

C-25
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ATD Serial No: 037

8iD Gal!hratfun Data Shast

Side Impact Dummy
Abdominal Compression Calibration (Pre-Load = 10 Iba)

Testl.D: DD51424

Tested Parametar Units Speacification Resuilt Pass/Fail
Laboratory Temperature deg C 18.8-25.5 208 Pasge
Laborstory Relative Humidity % 10to 70 39 Pass
Force At 12.7 mm N 104 162 148 Pass
Farce At 19 mm N 1683 - 222 206 Paas
Force At 25.4 mm N 222 - 280 268 Pass
Force At 33 mm N 325 - 391 381 Pass

Overal Test Rosults Pagg

iq_ ‘.:;“'E 05/23/2005
Laboratory Techniclan Test Dats
C-26




Test Dascription: Abdomen Compresslon  Test Date: 05/23/2005
Compenent: DD51424 Speed: O f'sec, 0 misec

Abdomen Compression (N) Vs Displacemant {mm}

i

YMax: 439.2 N

| Xmax: 38.6 mm

YMin: 0.0 N

¥rnin: 0.00 mm

Cc-27




SID Calibration Data Sheset
Side Impact Dummy
Lumbar Flexion Calibration
ATD Saerial No: 037 Teatl.D: DO51425
Tested Parameter Units Specification Resuit Pass/Fai
Laboratory Temparature degC 18.9-255 207 Pass
Laboratory Relative Humidity % 1010 70 36 Pass
Force At 0 deg (N 0-287 0.0 Pass
Force At 20 deg N 97.8-151.2 125.7 Pass
Force At 30 deg N 151.2-204.6 166.3 Pass
Force At 40 deg N 204.6 - 258.0 2222 Pass
Return Angle Deyg 12 Maximum 4 Pass
Ovarall Test Rasults Pass
NL:'I— ﬁug 05/23/2005
Laboratory Technician Tast Date
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=I|.’n Teat Description: Lumbar Fleadoh

Compeanant: D051425

Tost Date: 5/23/2005
Speed: 0 f'sec, 0 m/sec

50 Lumbar Flexion (N) Va Displacameant {Degraes)

YMax 2476 N

Xmax 42.0 Deg

YMin: 3rO N

1 Xmin: 6.84 Deg

C-29




8ID Calibration Data Shest
Side Impact Dummy (8ID)

Neck Pendulum Test
ATD Sarial No: 037 Test|.D: D0514%9
Tested Parametar Unita Specification Rasult Pasa/Fail
Laboratery Temperature deg G. 2060222 207 Pass
Laboratory Relattve Humidy | % 1010 70 a7 Pass
Impact Velocity ma 68810 7.13 7.07 Pass
10 meec mia 1.86 10 2,55 226 Pass
20 msec m/s 4120510 447 Pass
Pandulum Decelaration
30 msec mis 5.73t0 7.01 6.09 Pags
40to 70 mesaq] mis 6.27 fo 7.64 6.91 Pass
Mldsaggital Plane Max Rotation deg 66 tn B2 72 Pass
Head Rotation Peak to Zero - Decay Time msec 58 to 67 61 Pass
Max. Mx at Occipital Concyles Nm fitoas 78 Paes
Mx Peak To Zero - Dacay Time | msee 48 to 64 54 Pass
Mx Peak to Max. Head Rotation msec 2016 11 Pags

4:-!1._ h...s 02372005
Laboratory Techniclan Tast Date
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: Nac
BN

Test Date: 05/23/2000
Speoed: 23.19 filsec, 7.07 mfaec

7 Vgladity (mv/sec) ve Tima {msgac)

S IR N LY, ¥ VY T

e I Tmax: §8.4 ms

R e AL LR

- T CRFGED
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Test Desc: Neck Bending
Component |D; DO51428

Test Date; 05/23/2005
Speed: 23.19 fi'sec, 7.07 mfsac

Nack Rotatlon (DEG) ve Time {msec)

75

AN

\

251~

e Lo

N

I N

YMa: 72.3

Trmax: 0.8 ma

YMin: -28.6

Trnin: 162.8 ms

CFC 60

-50

=20

.u.

Occlpital Moment {Nm) vs Time (masc)

100

20 4 60 80 10 120 140 160 180 200

Yhao: 779

[ Tmax: 50.2 ms

Yhdin: -24.1

Tmin: 1524 ms

CFC 800

0
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SID Calibration Data Shest
Sikde Impact Dummy
inspoction Checkilst

ATD Sarial No: 037

Test Part ltems Checked Result
Skin Visual inspection Pags
Head Visual, ballast, ecceleromater mount Pass
Neck Visual Pass
Spina Box Viisual, ballast, accslerometsr mount Paas
Rib Cape VIsual, measure Pass
Stemum Visual Pass
Lumbar Spine Visual Pass
Abdomen Visual Paes
Palvis Visual, palpate, accelerometsr mount Pass
Uppar Legs Visual Pass
Knees Visual Pass
Lowsr Lags Vigual, range of motion Pass
Ankles Visual, range of motlon Pass
Faat Visual, range of motion Pass
Joints 1to 2 g rangs Pass
Other Pass
-.L-... Cleu_ 05/24/2005
Tast Date

Laboratary Technicla




APPENDIX D

CALIBRATION INFORMATION DATA




DUMMY AND VEHICLE CALIBRATION DATA

INSTRUMENTS FOR DRIVER S/N 037
SERIAL NO. MANUFACTURER | CALIBRATION DATE
Head CG X C10770 Endevco 03MT/05
Head CG Y AHSES Endeveco Q3MTRS
Head CQ Z 12863 Endavco 03721105
Nack Load Call 1748 Denton 03111705
Lipper Rib Y @18-210 Entran 04727706
Lower Rib Y (G16-Z08 Entran D4/27105
Lower Spine ¥ F22-Z01 Entran D4/27/05
Pelvis ¥ J14-J17 Entran 03/15/05
Upper RIb Radundant Y FOB-Z15 Entran 03/02/05
Lower RIb Redundant Y F15-M11 Entran 0J02/06
Lower Spine Radundant Y FOS-NO3 Entran 03/02/05
Pelvis Radundant Y B26-J11 Entran D4/12/05
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VEHICLE INSTRUMENT CALIBRATION

VEHICLE ACCELEROMETERS
SERIAL NO. | MANUFACTURER | CALIBRATION DATE
Vehicle CG X B18-Z04 Enfran 03/08/05
Vehicle CG Y B18-Z15 Enfran 03/08/06
Vahicle CG Z B18-Z17 Entran 03/08/056
Left Floor Y C0B-L08 Entran 03/24/05
Laft A-Post @ Sill Y B28-Z12 Entran 0317105
Left Lowar A-Past Y B28-Z16 Entran 031706
Left Mid A-Post Y Cos-Y04 Entran Q4/22/05
Loft 8-Post & Sl Y B18-Z01 Entran - 03/03/05
Loft Lower B-Post Y B18-212 Ertran 030305
Left Mid B-Post Y D03-Z25 Entran 04/25/05
Driver Saat Track Y B28-Z15 Entran Q3M7I05
LF Door Accel. #1 Y JO7-M16 Entran 04/28/05
LF Door Actel. ¥2 Y L17-DOB Entran 03/09/05
LF Door Accal #3Y  118-BD8 Entran 03/09/05
Upper Engine X Co4-L16 Entran 032405
Upper Engine Y B28-Z08 Entran 0aM7s
Flrewall ¥ KO3-J18 Entran 01/21/05
Right Fleor Sill Y C04-108 Entran 03/24/05
Rear Dack X c11-213 Entran 03/31/06
Rear Deck Y Co9-yoe Entran 03/31/05
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