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SECTION 1

PURPOSE AND TEST PROCEDURE

This head impact complisnce test is pert of the FMYS3 201, Occupant Protection in Interior Inpact, Teet Program
sponsored by the National Highway Traffic Safety Administrtion (NHTSA) ymder Cottract No. DTNH22-08-C-01025, The
purpose of this impact compliance test wes to determine whether the subject vehicle, 2 2005 Ford Fresatyle, NHTSA No.
50205, meets the performance requirements of FMVSS 201, Qceupant Protection in Interior [tapact The compliance test
mmdumdmﬁigthemquﬁmtafmndintheﬂmumwyﬁﬂ Procedure No. TP-201-02 dated March 3, 1989,
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SECTION 2
SUMMARY OF OCCUPANT PROTECTION IN INTERIOR IMPACTS
A 2005 Ford Freestyle, NHTSA No, C50205, was impacted at verious Jocations thraughout its ingtruswot cluster/dast
panel and seat hack area by a 15 I, 6.5 inch diameter gteel haadform. A total of four (4) inapacta were performed n this test

saries, The terget erez impacts were chosen by the NHTSA Contracting Dfficer’s Teolmical Repreasmative (COTRY. The
four (4} choten impact points were:

Seat Back / Heed Restaint Ares
[nsirument Panel Cluster Arma
Airbag Cover / Dash Panel Area (2 impacts)

T]u:mhﬂh&hﬂﬁmmmmwchmmﬁmmhwimmmmmqmnﬂms 2.
The 6.5 inch dismeter atee] headform weighad 15 b end bad an accelerometer mounted along the centetline of the head.

Onoe (1) channe] of datn for each target impect test was recordsd on a Keyser-Threde data acquisition system. Data plots
can be faund in Appendix C along with #till photographs can be found in Appendix A of this repott,

Tudncummten:htnrgetaminmn:tlm,adigimlpicmmmhkmpm-mﬂpoﬂ«tﬂtltwriuuslmmlonstuviewtha
headform cantact with the selected mrget areas.
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TEST VEHICLE RECEIVING INSPECTION DATA SHEET

VEHICLE YEAR/MAKEMODEL/STYLE: 2005 Foxd Froestyle

NHTSA NO.: C50205

YIN: 1FMZEK G111 50A30899

DATE OF MANUFACTLRE: 0l/)5 (SEE CERTIFICATION LABEL)
COLOR: Red

ODOMETER READING: 25

LABORATORY: Calspan

TEST DATE.: Tune 16, 2005

NUMEBER OF SEATING POSITIONS:
FRONT: 2 REAR: 3
INSTRUMENT PANEL.

NOTE UNUSUAL FEATURES: None

TYPE OF FRONT SEATS:
BENCH: - BUCKET: X SPLIT BACKS: -
TYPE OF HEAD RESTRAINTS:
FIXED: - ADJUSTABLE: X
VEHICLE EQUIPPED WITH ARMRESTS?
NO: - YES: X NUMBER: 3
LOCATION: Front and rear doot pancls and cester console arm regt
VEHICLE EQUIPPED WITH SUN VISORS?
NO: - YES: X
VEHICLE EQUIPFED WITH INTERIOR DOOR LATCHES?
NO: - YES. X NUMBER: 5

LOCATION: Glove Box, Top Center Storage Bin, Front Seat Overbead Console, Front Seat Floor Console, and
Rear (2* Row) Seat Floor Console

2.2 8655-5201-30




HEADFORM IMPACT TEST RESULTS

INSTRUMENT PANEL
VEHICLE YEAR/MAKE/MODEL/STYLE: 2005 Ford Fraestyle
NHTSA NO.: C50205
VIN: 1FMZK01115GAR99
DATE OF MANUFACTURE: 01435 (SEECERTHICATION LABEL)
COLOR: Red
ODDMETER READING: 25
LARDRATORY: Calspan
TEST DATE: Juaz 16, 2005

IMPACT LOCATION AND NUMBER PEAK
VELOCITY
ANGLE ACCELERATION
NUMBER X (luches) | Y (Inches} P ) (mph) 3 ms Clip) Gs

IP'| Center cluster air vent 24.25 12.75 -12 11.70 40,62
IP2 Airbag Seam, Left 3ide, | 54 5 4,25 68 11.41 51.40
Bobtom
IP3 Airbag Seam, Right
Side, B 26.25 4,25 -68 11.58 55.28

REFERENCE POINT: Seating Reference Position (SgRF) on front outhoard passenger degignated seating =~ |

positicn is the reference point (x positive forward of 3gRP and y positive right of SgRE).

REMARKS: None

2-3
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HEADFORM IMPACT TEST RESULTS

SEAT BACKS
VEHICLE YEAR/MAKFE/MODEL/STYLE: 2005 Fard Freestyle
NHTSA NO.: L0205
YIN: 1FMZED] 11 5GA30899
DATE OF MANUFACTURE,: 0lA05 (SERCEATFICATION LABBL)
COLOR: Red
ODOMETER READING: 25
LABORATORY: Calspan
TEST DATE: June 156, 2005
IMPACT LOCATION AND} NUMBER PEAK
VELOCITY
ANGLE ACCELERATION
NUMEER X (mches) Y (inches) (degross) {mph} 3 s Clip) Ga
SB1 Seat Back 15.5 0 =37 14.77 42.20
REFERENCE PQINT: SgRP on rear outhonrd passenger desipnated seating pogition is the reference point
(x positive forward of SgRP and y positive right of SpRF).

24 8655-F201-30




SUN YISOR AND ARMREST EVALUATION

VYEHICLE YEARMAKEMODEL/STYLE: 2005 Eord Frosatyle

NHTSA NO.: C50205

WIN: I FMZKD11150GA30859

DATE OF MANUFACTURE: 01/05 (5BE CERTIICATIEY LABEL)
COLOR: Rod

QDOMETER READING: 25

LABORATORY: Calspan

TEST DATE: lune 18, 2005

SUN VISOR INFORMATION:
1. Am mﬁmcnmmemdufmmvmdwimmergyabmmmamﬁﬂ?
YES (PASS): X NO (FALL): -

2.  Areany edges stnﬁcallymntactahl:byaaphericulﬁ.s inch diameter headform of radius less than 0,125
inch?

YES (FAILY: - NO (PASS): X
ARMREST INFORMATION:
1. hitmnuctedufmmgynbsnmingmﬂmiuiwithmncapnbiﬁtyufmﬂydeﬂwﬁngz inches without
contacting any underlying rigid materiai?
YES: N/A NO: N/A
3. Is it constructed of enecgy sbaoshing material ihat deflects or collapses within 1.25 inches of the rigid test
pmelwrfnmwiﬂlmuunmanﬁngund&ﬂ;ﬁngﬂgidmatﬂdalbetwmﬂ.iﬂmd 1.25 inches from the panel
which has a vertical height of less than 1 inch?
YES: N/A NO:N/A
3. TDoes if provide adequate pelvic area impuct protection?
YES: X . NO:-
4 Does it meet at least one of the criterin No. 110 37
YES (PASS: X NO (FAILL): -
B. FOLDING ARMREST
Isitmad:uformvemdwithm&tgyahmbingmmiﬂ? Or does it meet at leask one of the critstia No. 1 to3?

YES (PASS): X NO {FAIL): -

2-5 8655-F201-30
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DOOR LATCH EVALUATION
VEHICLE YEAR/MAKE/MODEL/STYLE: 2005 Ford Freestyle
NHTSA NO.: C50205
VIN: IFMZED} 115GA3089%
DATE OF MANUFACTURE: 0105 {SBE CERTIICATER LABEL}
COLOR: Red
ODOMETER READING: 75
LABORATORY': Calspan
TEST DATE: June 16, 2005
LATCH ENGAGEMENT INTERFERENCE
106G G
fm.ﬂ%i ngn HORIZONTAL VERI':'ECAL HORIZONTAL
TRANSVERSE LONGITUDINAL
Glove Box PASS PASS PASS PASS
Top Cenier Storags Bin PASS PASS PASS PASS
Front Seat Ovechead Console PASS PASS PASS PASS
Front Seat Floor Console PASS PASS PASS PASS
Rear (2° Row) Seat Floor Console | PASS PASS PASS PASS

(APFENDIX B CONTAINS CALCULATION SHEETS ARE BASED ON MANUFACTURER'S DATA)
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SUMMARY OF RESULTS
l VEHICLE YEAR/MAKE/MODEL/STYLE: 2005 Ford Freestyle
NHTSA NO.: CS0205
I VIN: TFMZEO1115GA30899
DATE CF MANUFACTIUTRE: 01/05 (SEECERTIFICATION LABEL)
COLOPR: Rad
l ODOMETER READING: 25
LABORATORY: Calspan
TEST DATE: June 16, 2005
I NUMBER OF IMPACTS PASS/FAIL
INSTRUMENT PANEL 3 PASS
l SEAT BACK 1 PASS
SUN VISORS NiA PASS
ARMRESTS N/A PASS
l TNTERIOR COMPARTMENT DXXORSE NiA PASS
l REMARKS:
I 2-7 £4653-F101-30
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APPENDIX A
PHOTOGRAPHS
A-l




PHOTOGRAPHS

EIGURE VIEW

A-1 LEFT SIDE VIEW OF VEHICLE

A-2 RIGHT SIDE VIEW OF VEHICLE

A3 374 FRONTAL VIEW FROM LEFT SIDE OF VEHICLE

A 374 REAR VIBW FROM RIGHT SIDE OF VEHICLE

Ad VEHICLE'S CERTIFICATION LABEL

A-6 VEHICLE'S TIRE INFORMATION LABEL

AT SUN VISOR CONSTRUCTION

A-E ARMREST LEFT FRONT DOCR

A9 ARMREST FRONT CONSOLE

A-10 ARMREST LEFT REAR DOOR

A-11 INSTRUMENT PANEL

A-12 DELINEATED INSTRUMENT PANEL IMPACT ZONE FRE-TEST
A-13 DELINEATED INSTRUMENT PANEL IMPACT ZONE POST-TEST

A-14 INSTRUMENT PANEL LEFT SIDE AIRBAG COVER IMPACT PRE-TEST

A-15 [NSTRUMENT PANEL LEFT SIDE AIRBAG COVER IMPACT POST-TEST

A-l16 INSTRUMENT PANEL RIGHT SIDE AIRBAG COVER IMPACT PRE-TEST

A-17 FNSTRUMENT PANEL RIGHT SIDE AIRBAG COVER IMPACT POST-TEST
A-18 INSTRUMENT PANEL ABOVE CENTER CLUSTER VENT [IMPACT PRE-TEST
A-19 INSTELUMENT PANEL ABOVE CENTER CLUSTER VENT IMPACT POST-TEST

A-21 HEAD RESTRAINT [IMPACT AREA PRE-TEST
A-22 HEAD RESTRAINT IMPACT AREA POST-TEST

A2 B655-F201-30
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Sea The Pozsibilitias™ ' Vizteon
2008 - D219/ D258
Glove compartment latch strength verification - FICMVSS 201
LT T R A R LA S RS A 2

-m

Intetior compartment doors and latches are required to stay closed/tatched when subjected to 100 vertical,
100 treqsverse and 30G longitudinal ionds (Paragraphs (a) and (¢) of FMVSS 201, $5.3.1 Interice
Compartment Door1). There are two parts to the analysis of an interior compartment door avsembly. Part 1)
analysis of the latch separately, and Part 2) unalysis of the entire inderior compartment docr system. In the
fivst part the Igtch is cxamined by itself to seo whether the inertial loads will cause sufficient opening
moments about the latch's pivot polnt due 1o the forces of its own inertia, to cause unlatching. The second
part is an examination of the nitimate sirength of the Istch in ivs environment, i.¢. the incrtial cffects on the
interior compartoaent door cause opening moments about point H (the hinge pivol), and opening forcos at
the latch. Pull sests are done and compered o the forces goperated at the iasch by the inettial loads. If the
latch withstands & grester labormory static load than is geperated by the inertial loads, the latch and ipterior
mmduormmplymﬁhmﬁmmﬂhm

1 .alu_w :...-\.: ‘. .;..:- . ._=I o -;"_. .-1_'. - l,hm . il R i et -..._ .
Vorify that the glove compartrnent door and its lawch meet the requirements of FACMVSS 201.

W = weight of the compartment doot or latch.

m - mass of the compartment door or Iatch.

cg = center of gravity of the moving door or Latch,

IMy = summation of moments about the compartment door hinge point ar latch pivot paint.
Faa ™ vertical 10G inertial lond acting on the CG of the compartmeont door or lmtch.

Fuga = longitudinal 300 inertial Joad acting on the CQG of the commpartment doos or latch,

F, = calculated foroe st the pull test location that generatas the equivalent opening momest

abotst the latch pivot point due @ the inettial loads in Part 1.

F: - calculared fores at the pull test location that generates the equivalent opening moment
ahout the compartment, door hinge point due to the inertial loads in Part 2.

Fa = ultimate force that holds the compartment door closed.

Fo = minimum force that opens the latoh, opening effort

Lea = mosneat arm of the welght of the compartment door or Jatch meaygred from the door hinge

point or the lach pivot point respectively.

Lew = moment arm of the vertical 10G inertial load messured from the door hinge point or the latch
plvot point.

Ima = moment azm of the longitudinal 30G ertial load measured from the door hinge point or the
Intch pivot point.

L, - mament arm of the foroe, F|, measured from the Latch pivot point.
L, = moment armn of the force, Fy, measured from the door hings point.

SN A

LR D I CAUS A i AN
Part 1: Analyels of lifch by ftkelf- ;= - "“*»4 -q-;:z-.;_f'_: SRR

15 ‘.'.1

D2I9%D258 Glove compariment laich 2103 Page | of 4




Se# The Poxzibilittes™ Visteon

The D219 and D258 have the same glove box and iatch symtem. The latch is supplied by NYX, Inc. and is
carry-ovor from the U222, Reference the attached inertial analysis done by NYX, . on the glove
cowpartmant letch for the 2003 MY U222

Pait:2i Anslysis of entire Intarior compartment dobrepstm - . . - L Ll
For Pant 2, both the 10G vertical load and 300G longitudinal load will cause opening moments sbout the
hinge pivot point. The 100 transverse load does not canse any opening monients in this case. The 300G

longitudinal load is the worst case in this instance and is the only scenario examined in this package. Refer
lutheillmﬂ:}nnmm4mmuﬂﬂlmm

Calculations:

W= 2,77 Tbe (12.32 N)
Mass=1.255 kg

30G lopgitudinal load:
Opening moments due to inertis through the CG about Paint H.

ZHH = Fuglya + Wleg
Y M, =mass +(30g)-Lyg + Pl

3. M, = 28705 8N - mm

100 vertical load:

The 300G longitudinal load case whove ia the worst case for this anatysis (couses the highest openimg
moments about the hings pivot) and is the only case cxamined in this evaluation.

My ix the total opening moment that would be genecated st Poini H by an applied 30G longitudina] load.

A single force is assumed acting through the pull test location that genarates the équivalent cpening moment
due to the 30G longitudinal losd acting through the CG of the assembly, the worst case. Thiy force will be
the minimum force (adjustad fioe the canter of gravity up to the pull location) that the Iaich must be
designed to withstand in order to prevent the opening event due 10 the inertial lond,

Summing the moments about the hinge point

D2I9/D258 Glove comparimeni Iatch w2403 Page 2 of 4
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I
I'- J Y M, =(1.255kg Y30 X9.81)(76.92mm) + (12.32N}(24.0mm)
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See The Possibilities™ Viateon

ZHH = Fyln

F L, 'ZMI‘! -
FL, =28705.8N -»
_28T05.8N —m

F,
: 205. 5o
F, =137.0N

F, w 30.8l5x

Conclusion?

F;.&cndcuhdfmenﬁmﬂ&s&dﬂdubmﬁmﬁmmﬁuqﬂmm“m
ai & 30 G longitodinal load, 15 137.0 N. Thezefore, the Intch must be designed so that Foy i grester than Fy.

Test verifleation;
hmﬂlmwﬁet@m(mhﬂh}mﬂt&dhmuhhuﬁhdeﬁlﬂﬂ st which point the sirlloer

wimfmﬂpuﬂdﬁunufmnﬂmbumm“umwmahmwhnﬁu
Mﬂﬂm&ly.ﬁsdﬁmﬂlnﬂmhhnﬂdpheﬁrﬂiﬂnﬁj-m

D219/D238 Glovwe compartment latch 24703 Page 3 of 4
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Conical Spring Load vs. Displacement

22 — v

12 —

Load (N)

02 —

Torslon Spring.
Spring rate: 0.05 kgimillimster per degree
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Sse The Possibliities™ Visteon

2008 - D21%
Instrument Panel Storage Bin Lid Latch Strength and Latch Inertial Analysis

GRG0 5 D Rt TR SRR T IR e

MMWMMMMWHMMMMMbWGm
10G transverse anxd 30G longinxdinal londs (Paragraphs (a) and (¢) of FMVSS 201, 85.3.1 Interior
Compartraent Doors). There are two pacts to the analysis of s interior compartment door assembly. Part L)
analysia of the inich scparately, and Part 2) analysis of the entire interior comipartment door systemy. In the
first part the Iatch is examinad by itself o see whether the inertisl foads will cause cpening moments sbow
the Istch"s point due to the forces of ity own inertia, The second part Is an sxamination of the uitimate
strength of the latck in ity environment, j.e. the inertial effects on the interior compertment door canse
opening momerts about poini H {the hinge pivos), and opening foroes st the latch. Pull tests are done and
compared tc the forces genersted at the latch by the inertind loads. If the latch withstinds a grester
Iaboratacy static loed than is generated by the inertial losds, the Iatch and interior compartnent door system
comply with the requirements of the reguiation.

Objasties” >/~ T T EIEROTSEEAT D T e e A TR

Verify that the storage bin Lid and its Intch meet the requirementy of FACMYSS 201,

w = weigw of the compartment doar or lakch.

m = masa of the compariment door or atch.

cag = center of gravity of the moving door or Iatch.

My = sumrastion of morments about the compartment door hinge point or Iatch pivot point in the
clockwise direction.

Fisa = vertical 10G inertial load acting on the CQ of the conspariment door or latch.

Fug = Iongitudinal 300 inertial load acting on the OG of the compartment door or latch.

F - calculated force at the test location that geserates the aquivalent opeaing moment
about the latch pivot point due to the inertial loads in Part 1.

F, - calculated force at the pull test location that generates the equivalent opening moment
about the compartment door hinge paint doe to the inertial loads in Part 2.

Fo = uitimate force that hokds the compartment door closed.

Fa = minimum force that opens the latoh, opening effort.

leg = moment arms of the weight of the compariment doar or latch measured from the door hinge

point or the iaich pivot point respectively.

Lo = moment arm of the vertical 10G inertial load measured from the door hinge point or the latch
pivot point.

bwa = moment arm of the longitudinal 30C inertial load measured from the door hinge point or the
latch pivot poimt.

L, - moment arm of the force, F, measured from the laich pivot point.
L. - moment som of the force, Fi, meanmed from the door hinge point,

Part1: Analysle of btoh by L

D219 Siorage Bin 32a02 Page | of 3




See The Poasibilities™ Visteon

Pjolax supplies the lakch being used for the 2005 MY D219 and D238 stocage bin. For this part of the
analysia, refer to tiw figure of the issch on page 3.

10G tansverse toads:.

The tranaverse [oad conditdon will not canse my opening moments about the Luich hooks pivot.

10C vertical load uoward:

The buiton would tend to move upwaed, and the moment grawrated about the latch hook pivet would act in a
CW direction keeping the latch closed.

10G ventical Joad dovwoward:

The button would tend to move down pusting a force into the hook generating an opening moment, and the
inertla of the hook would wnd ta rotste it CCW in the direction of opening.

DMy 2 M + M

M s =Frao_sunn * Lo _iwwm

M =(0.001kgX10)9.81)cos 2009.762mm} =0.9N — mm

Mo =F|ua_n-l ‘L'Idﬂ_,.lul :

M, =(0.0034gX10X9.81X2.52mm} = 0.742N — mns

Y M, =09IN-mm+0.742N — mm =1.64N — mm

A 10G vertical load generstes 1.64 N-mm of opening moment about the latch hook pivot. The minimom
opening ciiort required (o actuate the latch is 4 N. A 4 N force on the bution would generate 2 moment of: 4
N * 9,762 mm = 39.0 N-mm sbout the iatch hook pivot. This mesns that 39.0 N-mm of momont is neexded to
open the latch. The lutch will not open due to the inertia generated by & 10G downward vertical load, witha
dasign factor of 39.0/1.64 = 23 .3,

30G lonximdined load "

The button would tend %o move downward, but tha haok, which waighs 3 times more tham the button wouid
tend to rotme CW keeping the sysiem [atohed. The bin would not open.

20G loagitadinal load rearward:

The button would tend to move uprwand, but the hook would tend to rotate CCW in the opening direction.

My = WG _ bk 'Im_u
M o = (0.00342)(30X(D.81){(6.95mm)
M, =6136N —mm

D219 Starage Bin 326003 Page 2 of 5




See The Posstbilitier™ Visteon

The 30Q rearward longitudinal ioad would generate i opening moment abowt the latoh pivot of 6.136 N-
me. The minimuan opening &ffort required to actuate the latch is 4 N, A 4 N force on the button wonld
generale a moment of 39.0 N.mm about the laich hook pivot. This means that 39.0 N-sun of moment is
necded o open the latoh. The latch will oot open due to the inertia gepersted by 2 30G rearward looginufinel
had,withldedpﬁcluruﬂﬂ.ﬂﬁ.ﬂﬁ-ﬁ._ﬁf.

The Iach will not open by its own inertis under any of the loading conditions called out in 85.3.1 (2) and (c)
of PMVSS 201.

For Part 2, the 10G transverse Joads do not ¢ause any opening moments about the id pivot and are not
considered in this snalysis. Both the 100G vertical load upward and 304G longitudinal loads will covse
opening moments about the hings pivot point. But the moment amm of the 100 vertical load is >> 3 thnses
the kenagth of the 30 longitudinal Joads moment arm, 3o the 100G vertical load upweard is the worst case and
will be the enly condition exsmiped in tils analysis. Refer to the illustration on page § of the Jid and hach
systemn throughout this analysis.

Calculations:

w-ﬁ.aﬁlbs(a.sam

Mass = 0.39 kg

100 vervical load upward:

The moment generated about the hinge point H by the 100 load, ncglecting the moment due to the weigit of
the gssembly (worst case) is;

My =Fog*Lyg

ZH” =m:(10G) Ly,

¥ M, =(0.39kg)(10X9.81)(130.84mn:)

Y M, = 5005.81N — mm

A pull vest was done on physicel parts. The force was applied at the rearward in vehicle edga of the lid. The
result was 320 N. A 320 N force at this location wiuld generads, 320 N * 245 mm = 78400 N-mm of
morment about the hinge pivet. This means that 78400 N-mm of moment is needed to overcome the strength
of the Iatch, and the 10G vertical load only generated 5005.8 N-mam of moment. The iatch will not open due
to the inertis generated by & 100G vertical load, with a deaign factor of 78400 / 50058 = 15.5,

D219 Storage Bin V2803 Page 3 of 5
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CG of Hook

Striker wire

CG of Button
421 v

Latch Hook Pivot, H

252 mam

Z
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FORM 5

Latch component inertial analysis information for sach Interlor compartmant door
assambily In an instrument panel, console assembly, seat back, or side panel
adjacent 1 a deeignated soating position in accordance with the procedure described in
bection & of SAE Recommended Practice J839b, *Passanger Car Side Door Lateh
s!mmll

Such data shall include:
1. Geometric details of the latchfiock configuration.

2.  Maas data for each element in the tinkage.

Mass of tha lateh: 1 g,




3. Spring rales for each spring alement In the configuration.

F =K * x == Linear apprximation for calculating spring constant
F averaga = 75N

x =35 mm

F=K"x -y
K=F/x=75M/{3.5mm

K = 214 N/mm

4, Any additional detalls unique o the design yet nacessary for the calculations.
Thale are no uniqua deaign festures. The laioh is 2 standard off the shell “Iving hinge® dasign.

Laich 30g Oeceferalion
L Pivel Pt Gt
_
o
TE
=L 2
Pa pSogh =
m Mo = a1 Kg
Fd Fovow of Daostermsion pu (gD = {0.00TXR.E 138 = [ F. )]
P Spring foroe of Lyon [mamun) ™
Fu Calcuintnd Min nabanilzes igucs of Latoh

Q
I e = {Fie * 0014 - (Fd * 23 =

Lalh Mol P4
)

El
P = i ienrl g b (0g POV = §MIRD.001XR.01) LN
Fal = Shenr i o skl (20g deosl]) = JA0N0I0ANS) & 02N
A = Araa of nich I Lkt Pt polet # (%9 X 1.75 Mg} = FL95 masd
Viakd Modulug [PC-ARS) 57 Mew

Bhaar Calos Aodel Lowd Calvs

t= FiiA 0.01 Mpa o= Figh 0003 Mipe
Fa= 3700 FEw THO0)

|
|
i
|
i
|
|
|
|
I )
|
|
|
|
|
|
|
|
|
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FMVAS 201 REQUIREMENTS
FIMVSE 201 raquires all interior compertment doors remained closad when sulljeated 1
1, An inatial kad of 300 In the +/- X Direction (Vehicle forwsrdirasrwand)
2. An Inortia! load of 105N the +4 Z Direclion {Vehicle up/down)

1. An lnertiel load of 100 tn the +/~ Y Direction (Viehicle inbosrdéoutboand)




Singla Bin OHE - 3G Decelarsiion Fr

S "““@-‘f‘
e W e
:-!

TS

i o

m Mase = A2 Kg
mg Forow of Geavity {miig) = (0.42)(8.51)= 41N
Fr Calc. for rebendion of cip {(N) = Sohwe N
Fd Foros ol Dacalatstion [m{gyD] = (0425(0.01HM) = 234N
Dd Radial armn of Decalorstion = OHTM
Dr Rindilpl arw of clipe= o2 M
Dmg Digtance nnlied s of Frng = 0402 M
F8 Fachor of Suloly = 197

] "‘3

Ma= (FriDr] {FmgDmyg) + (FdDdil =0
Fr= [{Fong)(Dmg) + (Fejd)] f Or

Fre [d. 1H0.102) +{123.830.0171) /1 0.102
Fra (042 +Z1070.902

Fre 222/0.102

Fr= 247N

Facier of Salety —- 4052 7247 = TLY

-




PLAETECH EMOMEENED FAOGUCTS

Eing e Bin OHC - 303 Decelarition Fr
e ———————— O .?

m asa & 42 Kg
Fmyg Farca of Gravity (mg) = (06230 81)n 41N
r Cwle. for reteriion of ciip (N} = Solve N
Fd Force of Decotoration (Mg = QA0 = 138N
Dd Radisl arwe of Ceosleration = o7 M
Dr Radial arm of clipm 9102 M
Dmg Olstancy radisl grm of Fmg = 01802 M
F3 Facior of Sufety = 18.7

o
£ Maw (FOIDA -[IFmg)@mg) + Fa)De = 0

Fre [FmgXOmg) + (FdMD]/Or

Fre [id, 0. 402) +(123.860.01 1] / 0. 502
Fr= 042 +2.10)70.102

Fre= 2.8270.102

Fr= 4.TN

Facior of Safety —b» 438,21 2.7 = 10,7




4mmr o O

Singhe Bint QMG - 10G Aok Over :f _

i
L1

%
L

m Mzss ¥ 042 Kg
Fmg Farca of Granity {m)g) = (0.42){9.81}= 41N
Fr Calc. tor einndion of g (N} = Seolva N
Fa Focea of Dacelenation impgiD) = {04240 81110} = MIN
Dd Radial smn of Decaleralion = o102 M
Dr Radal am of ciip= 0102 M
Dmg” Distanca nidis! arm of Frag = 0.102 Wl
F5 Factor of Safety = 10.7

a
X Mo = (Fr¥Dn -({Frr)(@emg} + {FAYD)] = 0

Fr= [Fmgy0mg) + (Fd)0d)} / Or
Fre {j4. 150102 +42.140.103] 7 0,102
Fra {042+ 4270102
Fr= 448/0.902
Fre 43.3M
Fecior of Safaty —i 460.2 /45,3 = 10.7

i




nm Mana =

Fmg Force of Gravity (m)ig) = (0.04ND.AT=

Fr Calc. for retendlon of clip (N) =

Fd Force of Duostsnttion (gD = (0.84)8.81XX0) = 183392 N
=] Aadial i of Deceianition »

Dr Radial srm of clip=

omg Distanca rediel amm of Fmg =

M"’?

Mo = {F{DN {{FengXDmy) - (FANDER = 0

Fr= [(Feg)(Dmg) - Fd}Dd)] 7 Dr

Fre [(6.28)(0.1437) - (185.352)0.0H08)} / D214
Fra (0594 2,03}/ 0.214

Fr= -1.09/0.214

Fr= 51N Calc. auggest OHC will plvot up hendiines.




Dual Bin OHG - 104G Rot Qver

" PLABTECH mNoMAENE0 PROCUCTS

m Mwit =

Fg Forcs of Gematy (mig) = [0.0449.84=

Fr Calc. for retantion of cip (M} =

Fd Foros of Decuiertion (mHgHD) = {0.5430.81410) »
0d Radlel aem of Decaluralion =

B Radisl wern of clip=

Dmg Diatance radisl arm of Frog =

F3 Fmciar of Salsty =

P
T Ma = (F{D5) HFmXDmg) + (FAYDd)} = 0

Fra [FmgHbmg) + (FENDA]f D

Fra [(D.20)(0.1487) + (25)0.01487] /0234
Fr= (0:93 9.3 /0214

Fra 10.2310.214

Frm 478N

Fagtar of Sefety -~ 4862 /478 =10

084 Kg
G20 N
Sole N
628 N
0.t487 W
0214 M
0.1487 M

10




PLASYEH ENGINEERED PRODUCTE

Sungiass Doar 30§ Deceieration

Fr

m Masy v 0.08 Kg
Fmg Force of Gravity {m){g) = (0.0045.81)= 0T8N
Fr Cailc. for ratention of Istch (M) = Bolve N
Fd Foroe of Decatersiion {m)(giD) = (0.08)(3.81)(30) = 24N
Dd Radia! arm of Decelarslion = 0.003 M
Or Radisl am of igtcha 0.062 M
Dmg Distance caciel sym of Fmyg = 0.022 M

ap
T Mo = [Fr)(Dr} {(FmgHDmg) - (FayDa)} = &

Fr= [(FmgXDmg) - (Fd{Dd])/ Dr

Fr= [{0.78K0.022) - {23 4)0.003)]/ 0.062
Fr= (0.017 - 0.07) 70,052

Fr= 0.053/0.052

Fr= 402N  Caculstion suggest door will plvet upward In the ONC.




Surxginzs Door 10g Roll Ower

m ks = .08 Kg
Fmyg Foccs of Graviy (mi(g) = (0.08X5.81)> 078N
Fr Calc. for ratention of isich (N} = Solve N
Fd Forca of Decelerstion [mXgHD) = (6.08)(2.81){10) = TBN
Dad Rudial srm of Deceloration » o002 M
Or Radial am of ikch= 0.052 M
Dmg Distnce rnditl am of Frog = 0.0 M
3 Factor of Safoty = 55

&
E Mo = (Fr){Dr) -{FmyXDmg) + (Fd)(Ddy) = 0

Fr= [(FmgHDmg) « (Fa)Dd)] f Or
Fr= {{0.78){0.022) + {7.8)0.022)] / 0.052
Fr= 0.19/0.052
Fr= 383N
Facior of Safety— 108 /383 = 53

10




Mirror Door 30g Deceleration
'
F--——-------— Dr - - Fr
]

v 1k -

¥ __i = cocG

AT - ,.._—-'—"‘-_——F-_-

|

|
F —
| mﬂ s

m Mass = 0.14 Kg
Freg Forca of Gravity {m}g) = (0. 14){8.81)= 137N
Fr Cale. for ratantion of tateh (N) = Solve N
d Force of Decaleration (mYgKD) = (0. 1424 1K0) = 411 N
d Rudisl arm of Dacsantion = 0.0008 M
or Radiai arm of akchs= 0.082 M
Dmg Digtance radisl srm of Frg = 0.0065 M
"Pull Farce on Latch
-

1 L

3 55

4 5

] 50

L]

I Mo = (FriOn {(FmgXDmg) - (FANDa} = 6

Fr= ((Fmg)(Dmg) - (Fd)(OA)] ¢ Dr

Fra [(1.37H0.0095) - (41.4)(0.0085)1 / 0,082

Fr= {0.013-0.27) 70052

Fra -0.25/70.0582

Fr= -48N  Calcylstion suggest dooewill pivat upward in the OHC.

"




Mimar Door 10g Roll Qver
TR

I .

RS (W

1
Hllﬂﬂﬂ I _y [
Point l‘ cOG \

i R
-i—* Fmg :_-::‘:’-----'—-"'""'J
o gFa (1
11-{1'&19&" (109
Dd
m Masa = 0.14 Kg
Fmg Force of Geavity (mig) = {0.14}(5.97)= 13T N
Fr Caic. for reterdion of tatch (N) = Sotve N
Fd Forge of Deceleration (mYgHD) = {0.14)(8.81){10} = 137N
Dd Rackal arm of Decelecation = 0.0085 M
Dr Radlal arm of laich= 0.052 M
Dmg Distwnce radial arm of Fmg = 0.0085 M
72

FS Factor of Salety =

&
T Mo = (F)(Dv) IFma){Dmg) + (FAKDd} = 0

Fr= ({(FmgXDmg) + (Fd¥Da)] # Or

Fr= [{1.37%0.0085) + (1 3.7)(0.0005)] F 0.052
Fr= (0.013+0.13)/0.062

Fr= 0.143/0.062

Fre 275N

Factor of Safety —- 108 /273w 72
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Latch 30g Decelerstion
. by Fivot Pt Latch
Efiorts
70
7.5
e 70
(] 7o
7.2
Fd {30g)
y m Mass = 0.001 Kg
Fd Forca of Deceleration (m){gD) = {0.001%2.81%30) = 029N
F. Spring torca of Latch (measured) TN

- Cotcuistad Min retention force of Latch
% Mo = (Fic *0.018) -(Fd * 028) = 0

Fuc = (020028

an
Fue  O45N [Faciorol Salety =P/ e = 6.6 1
Lmsm-{augumummm{ggnmm |

=) Fd (30g)

]
F. = Axial load on letoh {10g roliover} = (10H0.00149.81) » 0.10 N
Fd = Shese foad on letch (30 dacal) = {3040.001)(9.61) = 0.20 N
A = Area of iatch 3 Lakch Pivot point = (10 x 1.73 mm**Z} = 93.26 mmA2
Yield Modulus (PC-ABS} 57 Mpn
Shear Calcs Axial Load Calcs
= Fd/A 2.01 Mps ' o= FNA $.003 Mpa

FSw 5700 _ FS = 19000

13
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FORM §

2. mmmrMemmmmm.

1) Latch = 14.2 Grama
5) Ammrest w/Letch = 1250 Kg

Burnper)
o dewhﬂeF=Fm.k=BpmcmmLu=mm
k=F/X -+ x = 24.1N / 0.82cm = 20.39 Nfem

» Note: Loweat Teated Effort = 24.1 Newtons (used n calculations)
Average = 28.0 Newtons

See Attachment 2

4, Any additional detalls unique to the dedgnyﬂmﬁhrw calculations.

Seo Attechment 3




Attachment 1

ot 40,92

bl

F— 20 (4 ———————————

19,73
g.74

LENTER OF C e
BRAVITY |

PIVOT POINT

FIMBGER ACTIWATION

) [
I LATEH WEIGHT (WOVING SIDE) 14,24




Attachment 2

e,




PULL TEST

L S

S / ]

ARMHEST ASSY WEIGHT 1 2%3%Kg / '

l )
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2005 — D219/D258
Froat Floor Console Lid Latch Strength and Lateh Inertial Analysils

Interior compertment doors and latches are cequired to stay closedsichsd when subjected o 10G verticel,
100G tranaverse apd 30G loaglndinal loads (Paragraphs () and {c) of FMV5S 201, 35.3.1 Intecior
Compectment Doors). Thars are two parts to the analysis of an intetior compartment door assembly, Part
1) analysis of the latch saparately, and Part 2) analygis of the entire imerior compartment door system. In
the first part the latch js exemined by itself to see whether the inertial Joads will cavsa opening moments
about the latch’s pivat peint dus to the forces of its own inertia. The second part is an examination of the
uitimate strength of the Istch in its environement, i.e. the inertial sffiscts on the interior compartment door
causs opening moments sbout point H (the hinge pivot), snd opening forcea t tha Intck. Pull tests are dooe
and compared to the forces generated at the latch by the inertial loads. (£ the latch withstands a greater
luboratory smtic load than is generated by the incrtial loads, the Iatch and interior compariment door system
comply with the requirements of the regulation.

Objsctive:

Verify that the floor console lid and its latch meet the requirements of FACMVSS 201,

W - weight of the compartment door o [atch.

m - nass of the compertment door ot latch.

CG = center of gravity of the moving door or latck.

Ty = surnmation of moments about tha campartment door hinge point or keteh pivot point in the
¢lockwise direction.

Fag = vertical 10G inertial load acting on the CQ of the compartment door or latch.

Fag = longindinal 30G inectial load acting on the CG of the compartment door or leteh.

= calculsted forve st the test [ocation that genorates the equivalent opening moment
about the lstch pivot point due to the inestinl loads in Pact 1.

Fa = calculated force at the pull test location that generates the equivalent opening moment
about the companment door hiage poin due to the inertial loads in Part 2.

Fa = ultimate force that holds the compartment door closed.

F, = minimum force that opens the latch, opening effort.

Lg = mament arm of the weight of the compertment door or latch measured from the door hinge
point or the latch pivot point respectively.

Lea = moment arm of the vertical 10G inertial 1oad measured from the door hinge point or the latch
pivat paint.

L = moment arm of the longitudinal 30G inerial load messured from the door hinge point or the
latch pivot point.

Lk = moment arm of the force, F, measurcd from the latch pivot point.

Ls = moment am of the force, Fa, mesmued from the door hinge point,

D219/ Console artan Page | of 6
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.. For this part of the annlyais, refer to the figure of tha hatch oo page 5.

100 tryngverse oads:

‘The tramsverye load condition will not caudeany opening moments sbout the latch pivot.
mmm:jpmabmummmmnmmmuhmhcm
10G vertical lood upward:

There would be opening moements generated about the [axch pivot by a 10G vertical loed upwand.

Mptvot m Fog s *Lnig ims
Mpivol = nmuas(10)9.51m/ 17 )(23.04mm)

Mpivor = 0.0142kg (10)9.81)(23.04)
Mpivot=32.1N — mm

A 10G vertical lond upward would generate 32.1 N-tom of moment aboudt the Jatch pivot point. The latch
will withwiand ai least & 14.0N load at the finger activation point of the latch, as measured in laborsiory
testing (lowest Joad experieaced out of 3 samples). This 14.0N load results ia (14.0N}{40,92mm) = 572,9 N-
mm of moment about the latch pivot. This meams thet the latch will withsiand 572.9 N-mm of moment. The
lntch will stay closed, with a design factor of $72.9/32.1 = 17.8,

300 longirudinal load forward:
There would be opeaing momenta gencrated about the laich pivot by a 30G forward inertia load.

Mpivol = Fm_u 'Lm_u

Mpivot = rswa{30)(9.81m/ 57 X6.T4mm)
Mpivot = 0.0142kg (30X9.81N6.74)
Mpivot =18.1TN —mm

A 30C longindinel Yoad forward would generste 28,17 N-mm of moment about the: latch pivot point, The
latch will withstand at lesst a 14.0N load at the finger activation point of the Iatch, as meagured in
laboratory testing (lowest load experienced owt of 3 samples). This 14.0N losd results in (14.0N)X40.92mm)
= £72.9 N-mm of moment about the Iatch pivot, This means that the latch will withstend 572.9 N-mom of
moment. The lateh will atay closed, with 3 design factor of 572.9/28.17 =203,

30G longitudingl load rearward:
The moments geaerated about the Iatch pivot would act in a direction keeping the latch closed,

D219%D258 Flaor Console MBS Pape 2of §
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For Part 2, the 10G transverss londs do not cyuse any opening moments ahowt the lid pivot and are not
considered in this analysis. Both the 104 vertical load upwerd and 300 longitudinal load rearward will
canse opening moments about the hings pivot point. Refer to the illustration on page 6 of the lid and latch
system throughaut this snalysis. o

Calculations:

Mass = 1239 kg

G longitudiaal load "

The moment generatad sbout the hinge point by the 30G load, neglecting the moment due to the weight of
the assembly (worst case) ia:

DMy Figp® fnng

ZMJI"'"{M)'LM

Y M, =(1259kg)(30)(9.81K38.72mn)

2 M, =14346.7N —mm

A pull test was done on phiysical parts. The Gorce was applicd at the lasch ares, 325.72 mm from the hinge
pivor. The lowest result expecieaced out of 3 tests was 245 N. A 245 N force at this location would
generste, 2435 N * 325.72 mm = 79801.4 N-mm of moment sbout the hinge pivot. This means thas 73801.4
N-mm of moment it needed to ovescome the sreagth of the latch, and the 30K} load only gencrated 14346.7
N-mm of moment. The latch will not opea due to the inectia genemated by 2 30G load, with a design factor
of 79801.4 / 14346.7 = 5.56.

The moment genarated about the hinge point by a 42C load, neglecting the moment dus to the weight of the
asseanbly (worst cuse) is:

DMy = Fog*Lag

ZH n =m-{82G}Lyg

3 M, = (1.239kg)A2)9 B )(38.72mm)
M, = 20085.3N —mm

A pull test was done oa physical pares. The force was applied a¢ the latch arex, 323.72 mm from the hinge
pivot. The lowest result expetienced out of 3 tests was 245 N. A 245 N force at this location would

genorats, 245 N * 325.72 mm = 798014 N-mm of moment about the hings pivot. This means thut 79301.4
N-mun of moment is needed to overcome the sirength of the latch, and a 42C load caly generated 20085.3

D219/D258 Floor Consple 811603 Pags 3of &
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mammmmmmmwmmmwlmmmmmm
of 79801.4 / 200853 = 3.97.

06 verionl pd ot

The momeat geaerated shout the hinige point by the 10G load, peglecting the morment due 10 the weight of
the assconbly {warn case) is: B

E'HH = Fiag * Lnso

Y M, =m-(10G} Lig

Y o, = (1.2594g X10)(9-B1(180.58mm)

ZH"=12303‘]N_M

apdlmmdmmphyﬂealpuu.mmuwumﬂad st thve Latch ares, 325.72 mm from the hinge
ﬁmﬁWwﬂWﬁmﬂd!mmM&hMNMuﬁlmmﬁ
generste, 245 N * 325.72 m-?ﬂﬁﬂl&ﬁ-mmufmmﬂubmthuhﬁunpiwtﬁismﬂmmld
mﬂmhﬂmmmmdmmmmmawmmmsw
22303.1 Hmnfmlhhhhwiﬂmupeudnewiheinﬂﬂtﬁmwdbyl 10G vertical load, with
a deaign factor of 79801.4 / 22303.1 = 3.57.

Tluht:h:ld.lllwﬂlntnm.bytldrmMnﬂmﬂhhnﬁgmﬁmmmh

fi 55 Console $1603 Pege 4ol 6
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HINGE PIVOT

FINGER ACTIVATION

LATCH WEIGHT{MOVING SIDE) 14.24

D219/D258 Floor Convole 1603 Page 5ol §
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Such data shall Include:
i. Gmﬂmmhﬂhhﬁlﬂuﬂkwﬂm.




Mass data for each element in the finkage.
Maas of the latah: 18 g
Spring rates for sach spring slement in the configuration.

F = K " x => Linear approximation lor cakculating spring comatam
F avaraga = 19 N

¥x=3.1mm

F=K"x

K=F/{x=19N/(3.1 mmj

K ="B.13 N/mm

mm&mmmmmwwnwmmmm.

The katch has a maximum throw of 8.5 mm as thers is a hand stop that would prevent
ovaralressing the mokied in springs.

m._..._ﬂ.,,i/.

Hard stop to prevent oversirossing springs.




FORM 5

Latch component inertial analysis infosmation jor each interior compartment door
assombly n an instrument pansl, coneodle assembly, seat back, or ekie panel
adjacent ® a designatad seating position in accordance with the rocedure described in
section 5 of SAE Recommended Practice JB30b, "Passenger Car Sida Door Laich
Systems.”

Such data shall nclude:

1. Geomeirc details of tho laichlock configuration.

Mobded in spring fexnme

Latch fiestun

2. Maass data for each alement in the linkage.

The lalch is nol a separale azsembly, bul Is molded inlo the storage ray as shown above.
Mass of ray — 0.25 kg

il S BN SR B A B ) BN B SN S B A B BN R S e
=




3 Spring rates for each apring clement in the configuration.
F =K * x => Linear approximation for calcutaling spring tonatant
Faverape s 198 N
¥ = 0.80 mm
FaK"x -
K=F/x=19.8 N/ 0.8 mm}
K = 24.75 Nimm
4.  Any additional detaila unique to the design yet necessary for the calculations.
} J ol
Casx 8§ - Cormols Dramir 303 in X
Adlsunivie
vl = 108

Nl
C

x

GG, cwwleof gy - XuIpE, ¥uilL Z= T
Fa cukenliten oF Bl it OGS0 = (30) {981} §0.25) = 750
F P! rwtnilers froe of inky L 1T N

Fr yirnct rotmstion, forew oF vy " TA4N

M . of oy - 025 Ky

N Forgaty ol Linigl - 18.08 sm*2

Ninbivinl S angih - 21 Mpa
IFxndaFGg-FAnd
= Fin, - 434 WP

Fere Fasnax

W Vatpe il (R bk oo )

FruTIAM

Fru =11B7>TIBN
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FMVSS 201 COMPLIANCE REPORT
AND CALCULATIONS

D219 MODEL YEAR 2006

CONSOLE ASSEMBLY 2ND ROW SEAT
ASSEMBLY NO.: SF93-T467442-AKW

JANUARY 29, 2003
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TARLE OF CONTRNTY

1 Revision Log v

2 FMVSS 201 Test Requirements

3 Free Body Dingram

# Calcuiptions
afcun-cmﬁ-mmmx -
b. Cosn 2- Laich 300 in X 7
c. Casa 3 - Console Armrest 10G In Rollover {-Z) 8
d. Cate 4 - Laich 10G In Radover (-Z) 8
a. Case 6 - Consols Drawer 30G In X 10
{. Case 6 - Conwole Armrest in 10g {+i-¥) 1

§ Svmmary 12

G Nobtem 13

I }




. B N -

-

Favigad i inciude Push Bulton l.ald'r....g_._.. P

7-An-2003




EMiv53 201 REQUIREMENTS
FNIVES 201 requires all intedior compartnent doors remained closhd when subjecied to:
1. A Inerial oad of 30G In e +/- X Dinsction (Vehicls lonwandresrwand)
2. An inartial tond of 10G in the +1-Z Dinsction {Vehicie upkiown)
3. An inertial load of 10G In tha +/- ¥ Direction (Vehicle inboard/outboard)

Tha requiramant appiies 10 2l slowage comparimant doora of which the D219 Raar Consola has
wo {2y

1. Console Armrast opening resr ward (o afow sccess 1 congole bin

2. Consols Siding Tray which alivws access 1o & small siowsgs bin ut tha front of
the conadie

The D219 Resr Consols hat & portion of the ammyest thet folds forward 10 become a part of the
ioad floor. This 'Losd Floor panal” is not considersd a siowags compartrment door and, thersfore,
s not subjecisd to FMWES 201,
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{Rear Hinge Cycle)
c-mmmmmmumlmzmummh

Casn 1 - Conagie Armest 300 in X

el [ -

I o=

*Fﬂ

i

1

)

{

I

|

i

*-.—F-——-I—'

D2T8M
GC.0.G.  ossterof graviy = X =242228 Y=u0,Zn 14077
ML wnaas of ¥ u 12559
Fa acosleraiion of Id m 300 (Fehlh) = {30} {1.28) (9.41) = BTN
F Lcn caloyuinied rtention Soros of leich = [mobves Tor)
FLR messurad Wi rebeciion force of leleh = 1581N
TR spding lomue of Mnpe (meesusd) = 202 NM

a 1234

F NG aliecl of gravity ca d {P=00

Boao = 0.2 [ (F LOR) (0270} + (F ) (0.148) - T SR ] - [(F GX) (0.047)]

FLCA = 047} + T 38} -1(F ma) 10,1
FLGR = 3G7. D47) + -11.7

1]
FLER a5.9N

Fir=158.1N > 50N~ FLCR
[FB= __ Fuefis 34 |




Laich Push T orce (Meased}
[ e
17.1-187N

ML i of Liliohy L 002 Kg
Fa acoelarsiion of isich st 306 (7 = {307 (0.0} (9.8} = SOON
FL Lavchy puals Poros (sbasumd) = 71N
- FDa= (17.1024) 041 NM
Tic Calcutabed Torgas of laich = {Sciva for) NM
Dt feacial Arm {t) = 0022 M
D2 Foachal At £2) a 0.024 W
R
T M0 = 0= Tac-{Fa)Dv)
Toe = (Fa}M)
= .44 NAb
Te=37. 4N 0024m = 0.41 Nm

Tou AENN > 098 NM = Too
Factor of = Talxce 303
'Mmm“-#ﬂﬂ[ﬂaﬂmhﬂﬂmﬂm

I _) Ts Faspintant Tormse oF Witk soriey




C.0G  canterof gravity

ML mess of M

Fa sccalirpiice: M &t 100

FL oioulmiasd rebenilon foroe of laich
F afiact of grawty on id

T 8k spring lorque of hings {messured)
F LM rypstion Jorne of ol D)

{Rear Hinge Cycle)

Case J - Console Avmrest 10G In Rollover (~L}

X=42228,Y=0,Z= 14877
126 Kp
{10y {1.25} (9.81) = 128N
(a0l for)
123N
2.82 NM
1581 N

40 = 01 (F1) (0278) + (FuaD.148) | - [Fa)0.448) + Toa ] m 0

FL=

FL=

FLa=

148) + 2.82] - 45
17.8+282-(1.78

0

o7
FUWTL = 3]

[F&=

i
i
1
i
i
i
i
5
i
l"'-" Comgenants:
]
I
i
I
i
K
i
i
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A3 Front Open - Latch Falire (Rollover Load) (#4¢70K

F-
TRFETY)
C ALV AT

B o]
il




3G - Tray Laich Falrs (Zacson on sara 7y
clecvig rron )

gl

- f =

GO0.G.  cenlerof govity

= X=3000,¥=0Z=1217
Fa nacsiurasion of Bd al 300 (F=hiA) = {30} {9.01} (0.-25) = 73,88
F M maesunid relentien forow oF Sy " 1197 N
Fm recuisad sotartion ipsol of tiay - TA8 N
M mss of iray = 0.28 Kg
AL Anm of Latoh = 1899 mm*2
Maberial Strnpth = 21 Mpe
ZFx=0=Fo-Fr=0
= FRiA = &34 MPa
FRe Fa=Ta0N _
) F3= =48 Tat] falure of kaich) |
FRe728N Facroe. or
JHF rr)
Fam=119.7>T30N
[ FS= 1.8 ) mm
(Mansurad)
1167 - 153.0N

10

[
- )




100 Gross Car - CNSL Opaning/Lateh Faure £ croe. o Jpeg

Casa 8 - Crom Cor 100 Londs

Conscle Latch 3 Hinges wre sligned with centeriing of vehicla (YD) Axla) The lstch and hings
mechanisma, slong with e 2ikding trey were shown to sustain a 30G vehicls fova/sht bad. Therefore,
naliher the irey, hinges or the latch should fadl andar a 10G croes car losd.

Y /A S

Forcy of ki sppled to mich = 3085 N
= 085N
Avws of Pin = 19.03 M2
Aven of ik hamd = 12,38 mm*2
Aspl of inich amm = 42 M2
gyl Strumghic L] 53 Mpa
Shear Force st Pin
1w RiAp - 50.45MH9.83
= 258Mpe
[FactorofSafoty FS) = — 667250 = 28 ]
Ahwar Force sl letch hoad
= FUAH L] 50851230
= 41 Mpa
[Fagior of Sutety (F5) = 3541 = 81 _]
Axial Losd (Ternalis) on Latch sm
o = FLIA = 506542
- 12Mpa
Factor of {F8) = oeH.a_ = ]

11

FL

lh } R Rasultent Foroa st Fin
AP
AH

I A




SUMMARY
Casn 1~ Conaole Artest 30G in-X
mwmmmmm-mmﬂmmm;mﬁmdu
CaenZ - Latch 30G in X i

The lxich wil mmain closed (therby not aliowing the wmrest 1 open) during a 303G ienphudinal
\oad with & factor of safely of 2.03.

Casn 3 - Coneyle Aresl 106 in Roliover (-2

The ammrest wil remain clossd during & 10G vertical louc! with @ facior of safely of 2.30.

Case 4 - Laich 106 in Rolioyer {-2)

The lekch Wil remai closad {hartyy not Biowing the anmrest i open) durng @ 10G vertical load with

tactor of safuty of 26,0 for sheme st leich pin, 18.1 for shesr al teich head and 55 for tershe foads and
10.4 for lech inartiel loads.

Casn 0 - Console Drawer 200 n X

The consols draver will remain closed duiing a 300 ongitudinal load with @ factor of safety of 1.8 for
e lntch faliure and 4.3 for ve lsich material yield faiure

Case 8 - Congole Armvest in 109 {+-Y)

The comole armrest wi remein olceed during & 1063 cross car bad with a fwctor of safety of 1,64 kor
hmmunhmnmm 18.9 tor shear a2 lxich head and 55 for fenshe londs.

12
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APPENDIX C
DATA PLOTS
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11.9 [aph) at 0.049 s}

4.0 [toph) at 0.086 [s}

Max;
Min:

Impactor Headform Ax Velocity

||||Ir|||I-I|||I|-|I-l.llll.l|.||||ll'.|l|||IIIII

FMVSS 201 Linear Impact - 2005 Ford Freestyle - IP1 -12 Degrees
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FMVSS 201 Linear Impact - 2003 Ford Freestyle - [P2 -68 Degrees
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11.5 [mph] at 0.049 [s]

-5.2 [mph] at 0081 [5]

FMVSS 201 Linear Impact - 2005 Ford Freestyle - [P2 -68 Degrees

Impactor Headform Ax Velocity

L J L
0.225

0.2
€50205 - June 16, 2005
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04— - - -
25 —n = = =
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B

0.25

0.025
CFC_180

-0.05

C50205 IP2 IMPACT PLOT #2 2655-F201-30



32.4 [g] 2t 0.040 [s]
Min: -58.3 [g] at 0.065 [s]

Max:

2005 Ford Freestyle - IP3 -68 Degrees

FMVSS 201 Linear Impact

Impactor Headform Ax

o o o o e o omm T — — — —

—_——_—— — — — ==

025

0225

C50205 - June 16, 2005

0.2

0175

50205 IP3 IMPACT PLOT #1
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Max: 45.7 [g] at 0.035 [s]
-45.7 [g] at 0.068 [s]

Min:

Impactor Headform Ax

FMVSS 201 Linear Impact - 2005 Ford Freestyle - 8B -37 Degrees
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Impactor Headform Ax Velocity

FMVSS 201 Linear Impact - 2005 Ford Freestyle - IP3 -68 Degrees
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14.8 [mph] at 0.048 [s]
-2.1 [mph] at 0.091 [s]

Max:
Min:

Impactor Headforme Ax Velocity

FMVSS 201 Linear Impact - 2005 Ford Freestyle - SB -37 Degrees
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0.175 0.2 0.225
C50205 - June 16, 2003
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Time [e]

0.a75

0025

CFC _180

(50205 Seat Back Tmpact Flot# 2
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