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SFOTION 1

PURPOSE AND TEST PROCEDURE

This head impact complianee rest is part of the FMYS% 204, Oceupant Protection in Intenior Inmpact Test Program
sponsired by the Mybonal Highbveay Tralfie Sglary Admmesorabom {NH TS A Dander Cantrae ha IS 2201000025 The
purpese of the complaes test was to datarmine whether the subject vehicle, 2 2003 Toveta Tacoma Pick-up. NHTSA No.
C331082, meets the performanee requirermens of EMY %S5 201, Ooeupam Prowection in loerior Inpact, The comphiance pest
wis conducted nsing the requirctnents Found in die O% SC Laborztery Test Procedure o, TR-201-02 dared barch 5, 1989,

1-1 BE55-03




SRETHONZ
SUMMARY OF QUCLPANT PROTECTION [N INTERIOR IMPACTS
A 2003 Toseody Tacotny Pick-up, NUITSA M C35102, was mpacted ab varous oeations throughout its instrument
clustericash pane. and fear hack area b a 13 Th 6.5 inch damerer sieel headbom A o, of theee (30 wnpacts were

performedd in this test series The target ares impacts were chosen by the NHTSA Contracting Cficer’s Techoical
Represcatative (COTR).  The three (3) chosen impact points were:

T aroerd Pame]l Clusier Area

Arrbas Cover S Dash Panel Area (2 impaces)

The selected impast areas on the tozs vehecls appearcd to comply with the performames requitements ol FMY S35 201,
Tl 6.5 inch disrnzter steel hea dform weighed | %10 and had an aceeleromster moumted alone the centerline of the head.

One { 1ychannel of data for cuch tareet impact test was recorced on 4 Koyser Threde dara aequisibion 2ystem. Data plots
can be [ound in Appenddis C alung aithy still photew aphs can be Frond o Appendiz A of is repor

To dooument cach torgct area itopact Lesl, one digutal photo was teken pre- and post-1est at various locasions Lo view the
heoadtorm gontact with the selooetesd faruot ursas

2-1 365303




DATA SHEET 2-1

TEST ¥YEHICLE RECETYING INSPECTION DATA SHEET

YVEHICLE YEARMAEEMODEL/STYLE: 2003 Toyeta Tacoma Pick-up
NITISA NO.: £235102

YIN. STEMLATNGIZ | 574'C

DATE OF MANUT ACTURIE: OS2 (SEE CERTTFICATION ABEL)
COLOK: Silver

ODOMETER EEADING; 14

LABORATORY: Veridian Engineenng

TEST TIATE: Murch 31, 2003

NULIBER OF SEATING POSITIONS:
FROIML: 2 REAR: 0
INSTREMENT PAMEL:

MNOTE UMNUSUAL FEATURES: Moasa

IYPEOF FHONT SEA LS
RENCH: ¥ RLICKET: - SPLIT BACKS: -
TYPE OF HEAD RESTRAIRTE:
FINETx X ADIUSTABLE: -
VEHICLE COUTPPED WITH ARMRESTS?
MO - YES: X NUMBER: 2
LOCATION: Front door panels
VEHICLE EQLIPPED WITH $1IN VISORS?
NG - YHS: X
VEHICLE LOWIPPED WILLL INTERIOR DOOR LATCTIES?
N - YES: X NUMBER: |

LOCATION: Glove Box

#3403




DATA SHEET 2-2

HEADEORM TMPACT TEST RESULTS
INSTRUMENT PANEL

' VEHICI E YEARMAKEMODLL/STYLE:

2003 1oyota 'l'aﬂia _]‘i-::k-L_lE

MWHTSA WO 35102

[vine STENL4ING3Z 157419 — 1
DATE OF MANUFACTCRE: 0907 (SEE CPRTIFICATION LABELY '
COLOR: T T T T e T T T T T

QDOMETER READING: 14

LABORATORY: ;?bﬁﬁiﬁnﬁﬁgﬁcring

TESTDATE_ [March3i, 2005

IMPACT LOCATION ANDNUMBER & vprocrry PTAK

NUMEBLLR X (imches) | ¥ (inches) ' {r;fg?‘:;]; '! {mph) A?;:'IE]:EI;:;T\‘;?N
TIFVLNT 23.4 0 23 T 13 3236
21P LEFT AIRBAG 234 7.75 -45 ! E1.43 39,50
3 [P RIGUT AIRBAG 25.3 12.0 45 1 113 61.1%

REFERITSCI POINET Seating Befergnce Position (SGR P _on front pagseneer side is the relerence poimt (x=
positive forwurnd from SGRP aml y=0 positive (o the tght of the vehicle cortarling).

REMAERKS:

-3 Bas5-07




DATA SITELT 2-3

ONEADFORM IMPACT TEST RESULTS

SFAT BACKS
Y¥EOICLE YEARMAKEMODEL/STYLE: 2003 Torvota Tacoma Pick-up _
[ NHTSA MO 35102 ST T T T T T T T
WIN: ITENEAINEZAT5T4T S
DATE OF MANTFACTIRE: [ 9802 (SEE CERTIFICATION LAREL)
OOLDR: | Silver
ODOMETER READING. 14
LABORATORY: Veridian Engineerme
TEST MATFE: March 31, 2003
IMPACT LOCATION AND NUMBER VELOCITY PEAK
NUMBER rr X (inches) | ¥ {inches) EST;EL::] {inpk) A?;Ef;gt*:]%?ﬂ
NONE ] - - - - -

FFRONT SCAT IS ONLY SHAT [N VLEIIICLE

REFERENCE POINT: SGEID? oo regr passen pet side 15 the teference point {x=0 poaitive forward From SGRP and y—0
positive to the right of the SGRP].

24 R635-03




XATA SHEET 2-4

SUNVISOR AND ARMREST EVALITATION

VEHICLE YEARMAKEMOGELASTY]E. . 2003 Tovota Tacora Pick-up

L_EE‘ILEE._._M__ {“151{]2 _______________
Wt " STERL4ZNGIZ15741
| DATE OF MANUT ACTURE:! f DOAY  (SEECERTIFICATIONLAREL, |
COLOR: TSdver ]
ODOMETER READING:; [ 14
LABORATORY: | Weridizn Enpinesting
TEST DATE: | Mureh 31, 2003

SUNVISOR INFORMATION:
1. Are sunvisors constoncted of or covered with ehergy absorbmg matenal?

YES (PASS): X NO (FAIL). -
2, Are any edges statically contactable by a spherical 6.5 iuch diameter headiorm of radius less than (1,125
imch"
YES (FAILY: - MO{PASS)E X
ABRMREST INFORMATION,

A, FIXED ARWREST

1 s it consiructed of energy absarbing material with the capability of laterally deflecting 2 inches without
coractiog ay uidedving rigid material?

YES: A NO: NA

b

13 it constructed of enargy absorbing imaterial that deflects or collapsis within 1,23 mehes of te rigid Les)
panel surface without contacting underhying tigid material between 0.50 angd 1.235 inches from the panal
wihich has a vertival height of 1oss than 1 inch?
YES: NiA N NA
3 Does it provide adequale pelvie ses impacl protection?
TES X MEY: -
4. [hoes it meat at l=ast one of the critenia ™o, 1 to 37
YES (PASS): X NEY (K ALL): -
B. FOLDING ARMREST

I it made of or coverad with enerpy abgorbing marerial? COr does wmeet at least one of e criteriaNo. 1o 37

VES (PASS): X NOFATLY: -

®o53-03
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DATA STIEET 2-5

NOOR LATCH EVALUATION

[NHTSANO.

20053 Teyota Tacoma Pick-up
C35102 '

STENLA2NGIZ 157410

WIN:

DATE OF MANUFACTURE: | 097 SRRCERTFCATIONLAZEL
COLOR: Silver

ODOMEIER READING: [ T
LARBORATORY: . Veridian Engineenng

TEST DATE: Warch 31, 2003

LATCH ENGAGEMENT INTERFERENCE

IJES(?]:)IFF[‘I(}N o 106 e G
HORIZONTAL . HORIZONTAL
LATCI LOAD . VERTICAL g
LOCATION TRANSVERSE LONGITUDINAL
Glove Box YES YES YES YES

(APPENDIXD COMNTAINS CALCULATION SICETS

WIIICH ART BASED O MANUTACTURLIVS DATA)

f555-03




DATA SHEET 2-6

SUMMARY OF RESULTS

VEHICLE YEARMAKFEMODEL/STYLE:

2063 Toyola Tacomy Pick-up

MNHTSA WO {35102

VIN; T T TsTeN ARG A T

DATE OF WMANUFACTURE: 0K (3EE CERTIFICATION LABELY

COLOR: N _

CODOMETER KREADIHG: 14

LABORALORY: Veridian Fuginecting

TEST DIATE: March 31, 2003 o
i NOUMBLE OF IWVMPACTS PASSTAIL

INSTRIIMENT PANEL 3 PASS

SEAT BACK 3] AT

SUNYISORS N/A PASSE

ARMRESTS Nia PASS

INTERIOR COMPARTMENT DDORS A PASS

REMARKS:

-7
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APPENDIX A

PFHOTOGRAPHS

A-1 eSS0




PHOTOGRAPHS

TR ¥IEW

Al __TLEFUSIDE VIEWOF VEHICLE - '
a2 777 | RMGHT SIDE VIEW OF YEHICLE

A3 34 FRONTAL VIEW FROM LEET SIDE OF VEIICLE

A-d 34 REAR VIEW FROM RIGHT SIDE OF VEINCLE

AS VLHICLE'S CERTIFICATION LAREL

A6 VENICLE'S TIRE INVORMATION LABEL

AT SLN VISOR CONSTRUCTION

AR ~ | ARMRESTLEFTFROMIDOOR

AD _ __ INSTRUMENT PANEL
(A0~ DELINEATED INSTRUMENT PANEL IMPACT ZONE PRE-TEST

All | DELINEATED INSTRCMENT PANLL IMPACT ZONE DOST-TEST |

Adz INSTRUMENT PANEL AIRBA(G LEFT [MPACT #1 PRE-TUST
EE INSTRUTMENT PANEL AIRBAG LEFT IMPACT #| POST-TEST
A ' | INSTRUMENT PANEL AMRBAC REGHT IMPACT #2 PRE-TEST

AsLS ___ JINSTRUMENT PANEL AIRBAG RIGUT IMPACT #2 POST-TEST

A6 TINSTRUMENT PANEL VENT IMPACT #3 PRE-TEST

e TINSTRUMET PANCL VERT IMPACT &3 POST-TFAT

A-2
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INTERIOR COMPARTMENT DOOR CALCULATIONS
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. Attachment 7-2
1713

FMVES No. 201
Latet Companent Analysis Information

Laich componert inevlial analysis informaticn for each Intedor compermant door assembly
lacated In an Instrument panel, consoln assembly, saat bark, of sida panel adjacent te a
deanated seating posiion in 2ccordance with the procedurs dascribad In section 5 of SAF
Rieoommendad Praciice JE20L, "Pazsemger Cor Skie Door Laich Syatoms.”

Such data shall mciuds.
2003 modsi TOYOTA TADOMA

A. ARMREST ASSY IN DESIGN (DOWN POSITION)
Fart name: DO0OR S/A CONSOLE COMPARTMENT
PAHT N BESOE-ATHIN(Q

1. - Gaomelric detals of the latchilack configuration;

; GENTER GRAVTEY
& GF “HE DOOR L
R
,LL k1 i 2

\

TENTER GRAVITY j f- =
/ OF THE LOCK |
; i

i et 'Iu
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N3
2 Mass data for sach slamant In the Inkage.
MARK_| DATA UNIT_| REMARK ]
Wi 10 | g | Simtic kad of ha conaole doar 1
W2 | 5.60° | Kg | Stk oad of the kck
[ 297410 |m Longlhudinal distance between daflection iosd point of the door and it roaton
centar
L2 175"10° [ m Lorghudinal distence betwean cener gravity of the door an its ralalion wenier
B} L3 28907 | | Veriical distance between oenler gravity ol the daor Bnd s mtation center
L4 15107 [ m Longttudinal glstance batwesn Iatch deflacton dorce point of the lock and it
] . roterkice Conter —. :
L5 10507 |[m Longiuding! tistance batwesn cantar gravity of tha keck and ity rotation cormer
L6 i m Varical distance betwaan osnter gravdty of the kock end e rottion center
LT 1B%10~ | m Longitudinal distance batwesn opposite forca point of tha ook s s retation
cErTiar
F1 TA.67 N Lasch cparalion 10ed

2. Calculafion resulis on "console box door™
3-1.When subjected 10 g verical inartia koad of 103
M2-Gz * W1 *=L2
=10 * 9.8 * 536~ 175+10°
=218 Nm
Mi= (W1 * L2+l 114 (F1 ~ L7 -Gz *W2 15)
=53610™ 9.8 175%10% + 297109/ 1,610 (14.67118107- 10 *9.6 * 5.6%107

qome®y
=52.11 Nm

MiMEZ =52.11 019 567 =1..... LID WILL REMAIN CLOSED

3-2 When sublecied o a ransverse inertla load of 1DG
A transvarsa Inentlal load will nol capse tha lid to open becauss of the (ore/aft locetion of
the tatch 8nd hings.

3-3 When subjected 1o A longitudinal inartia load of 306
Mo Gx t W+ L3

=30 * 4.8 " SaEv10™ 271 p?
=4 41 Nm

M= L1Ad (F17L7 + G * W2+ LE)+ (W1 *g* L3)
=297410% 1 1.57107 (.67 181107+ 3008 * 567107 41107 )+ (5360 9B *
175%107)
= 54.-5 Nm .J'I
M1/ M2 <= 54.5 (441 = 12.35 > 1.__,. LID WILL AEMAIM GLOSED /
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B. ARM REST ASSY IN FULLY ROTATED (97.5 dog AND 110 doy)
1. Geometric details of the laich/ock configuration;

QJooa

a3

;_?1 4 | |
j"gj a3 ) b
-

)

2 Mage data for aach alarment in the linkags.
MARK | DATA UNIT | REMARK e ]
W1 534+ 0 Kg Stakic load of the canssla door
wo 5.6%10™ Kg i Static lnad of the iock
L1 2e74 07 m Longhudingl distanca betwaan defiection oad poim of the coor
and its ratlon canited it down pesiton
L2 183 Z+10 7R [y Verticil 5Ance betwoan Dener gravity of 1N Goor nd i3
1E5~1 u'a (L10 dagd rokaticn cantar
) 2O TFESE ' longiudinal distance between centar gravity of the Jaor and s
N RE S0 {110 0ol rolation cantar
L4 1.8410° m LongHudinal distanca betweaan [aich daflecion load point of th
Inck And He rotation cantar In denwn pasition
L5 a0~ Longitudind dstarta Daiwean contés gravity of the lock [ts
ratation canlar
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13
LG 1084107 m Vortical distanca butwesn camor gravity o1 e lock and its
I MASNON conter
L7 [ 187107 m Lengiudinnl Sietancs betwosn opposite forts poim o e Lok
and I1x FoLaton Center In down pasiiion
Ff1__ [1a67 . N Latch operation load _ —

3. Caculation resule on "oonsals box door

3-1.When eubkecied 10 a verkcal inala toad ol 110G [AOTATED 110 deg}

DOWNWARD

MZE=Wi1rg*Li+Gr*WirL3
=535*10°* 5.5 * 90.510° + 10* 8.6 * 536*10°7* g8g.5+10*
=4.H‘ NITI
Mt=L1/L4 {F1*L7-GZ*W2*L5)
= 2871071 1.5710° (14,672 18%107 - 10* 8.8 *564107 *0.9407 )
= B2 2 Nm

M1 M2 = 5297 .89 =10.47 » 1..... LD WILL REMAIN CLOSED

2-2 When subjected to a transvarse inaria load of 10G

A transvearsa inertial load will nol cause the lid to opan because of the fore/aft cation of
the Istch and hinga.

3-3. When subjectsd 1o a longituding inara kaad of 306 (A ASSY ROTATED97.5 dag )

HEAR WARD

Ma=W1*g*La+ G Wi{*L2
=B360™ G 8* g2 1107 + 20 * 08 * 538 0% 1g3.0n 07
= 2816 Nm

M1mLifL4[F14L7 Gx*W2*LB) .
= 29771077 1.5710° (1467 16410° - 30 9.8 *5.6M07 * 1084109
= 48.76 Nm
M1/ M2 =48.76/29.16 =167 > 1 ..... LID WiLL REMAIN CLOSED
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C. LOWERLID

Part name: DOOA GONSOLE COMPARTVENT
PART NO: S3551-ADOTG

1. {Geometric detalis of the latchiock configuration;

Be

o
! [ Lﬂ' ] i : .“-'-PHM
J |

' 2. Wass data for each alsment in the inkage.

MAAK_ [ DATA, UNIT__| REMAAK
W1 sT0> [25ed Stalic load of the congdk door
| W2 564107 Ko Sk o of tha lock
L1 18107 m LongHuding! ckslence batwoan deflection load poirt of the doer and its rolaion
e -
L2 120107 [m Longhutinal dictance betwaan certer gravity of Ihe door and e rofation cemler
L2 2.a-10” m Warlcal distanons betvean cenler grewvily of tha door and ks motallon Banber
La 1107 m Longeudinal dislance botween [ach detection loac poir of tha lock and ke
i rilatin Sahk
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£13
13 10r10” m_ | Longhudinal tistance berwesn cenier gravity of the lock and is rotation csnter
L6 Pl m Vortlcal distance batwesn comer grardly of 1he lock and hia rotatian ceeer
L7 1m0~ m Lorghudineg disisnce butweon appoatte forca poin ot e lock and its rotaton
F1 14.67 N Laich operstion load : i

3. Calculation results on “conscle box doos
A-1.When subjacted to & vartical inertia logd of 106G
MM 1
MP=GzwW1 vpD
=10 * 2.8+ B7107* 120M10°
Mi= (W1 *g' L+l 1/L4 (F1 * L7 4Gz “W2 *L5)

AP0 9.8% 1208107 + 168410 1107 (14,6787 10 10 9.8 * 567107 107103
=43.54 Mm

M1/ME = 43.54/1.02 = 42.69 »1 LD WILL REMAIN CLOSED

3-2 When cubjoctsd to 8 transwverse inartia loae of 106G
A ransverse Insrtial lond will redl cauge the 14 to apen bacauss of tha fore/afM leation of
tha tatch and hinge.

23-3 Whan subjacted to o longiudinal  Inertia doad of A0G
Mz2= Gx*¥W1{ *Ld :

w B0 00 * a0 2 gey g
=0,056 Mm

M1=(W1+g*12) + L1ALA (F1*17 + G * W22 L)
=(BTI0V* 9.8 * 120007 1681077 ™0® {1467 "18M0°+ A0*6.8~584107«
107}
= 45.55 Nm C
M1/ M2 = 45.55/ 0.06@ = B90.2 1 ... LID WILL REMAIN CLOSED
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D. AEAR STORAGE BIN

Fart nama: PANEL, CONSOLE RHR END
FART HO: 588253-ADDID

1. Geomelric details of the Istchflack configuration;

a Mass dats for each slament in the linkage

MAFK |DATA | UNIT | REMARK

m DA% Kp MASE OF BIN EDX,

FO 19.6 N Minimurm dasion alewed opening fores

FG 15.683 M Sipring istch retesmlon forss
| 5K 30 G Langitudinal Inarda load _

Gr 10 5 Varbcal inarfia load

d1 107410~ m T
| dz 107*10™ m

d3 1740 T .

[ ) 40~ m _
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3. Calculalon reaults on "stargge bin kox "
3.1 When subjected to & vertical inertia load of 10G
M1= {Fe = di } + fm * g+ d) o
= {1569 * 1074107} + {D.105* 9.8 * 17+10% )
=1.89 hm
M2= GZ*m*d3
=10 9,8*0.105* 17107
= 0175 Nm

M1>M2Z ... LD WILL REMAIN CLOSED

3-2 Whan subjactsd to & transversa inecta oad of 106G
PLAN VIEW

o hxa - vEEnCm. U

.1."

Moo=

SINCE STORAGE BIN 5 SYMMETRICAL ABOUT THE VERTHCAL CENTER -
PLANE TRPANSVERSE INERTIAL LOAD Gy WHE NOT HAVE A COMPONENT IN THE X-
DIAECTION QR Z - DIRECTION.

Mis (Fc*dl1}+im*g*d3)
= 188 MNm

W= Gy costlpeg * m * d3
=00 Nm

M1 >M2... STORAGE BIN WILL REMAIN GLOSED
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. B3
33 ‘When subjectsd to 2 lnghudinel inertia load of 230G

Mi=(Foc*dly+{m*g*da}
= 1.68 Mm

W2 Gx*m* dd
=90 8.6% 0,105 * 42107
=1.29 Nm

M3 > k2 .. STORAGE BIN WiLL REMAIN CLOSED

Appendix;  cakulation ot Fo

Fe: the =gring latch retention load

Miz{Fec*dl1}+{m*g*dd] cMZ?
= .58 :

M2= FQ " a2
{FO Is the minimum design allowed opening force: 15.87 H)

M1=hi2
(Fc * 10710} +[0.105% 9.5+ 17410? ) mi5.87 * 1074107
FC = {1.69 - 1707 }/107+10%
=16.63 M
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E. Glove Compartment
1. Geamelric datalls of the atchock configuration;

2, Blmensicns & the mearing of the marks:

Mak  : Data Lnh Maaning of the mack
[We  |13.0 107  [Kg | Weight ol the handia
W 200 %107 Kg__ | Weight of tha locking bar
P 4.51 N inziallation tarce of tha compreasalon spnng
TPy 3.82 X 10 Nm Instafiwbon momend of 1ha forsion spring
=l 140 % 10° - Diatance bedwoan rotedion canter of e hande amd
1 : _ cemler grinty ol the handie
le B8 %107 m &wﬁmmmmmmﬂﬂnwm and
i 81 252 dagree | \nmalkdicn angla of the harndia .
Ao 3] damea | Insialktion angla of the lock axzembly
a 10.1 degree ‘ﬁ‘ng:nﬂ :;a conier grenvity of the handie from e
M |- : Nm___ | Moment roteting the hendie N
TE . Nm Mornerd which I nol releting the handke
Fi+) . N Foroa moving tha locking bar _
Et} - N Foree which i ol moving the locking ber 1
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a, Calculation Reaults on “Clove Comparment”
{Tha dwection relpasing the lock s congidered 25 a "+{plue)” axds)

3-1. When sublected to an inertla load of 30G alang the X axis:

{1} Concaming tha moment around the rotation center of tha Handle
M {+] = Wy XEBING x| X8, = 2,46 107 (Nm)
M () = — (W, X 30X coaa ¥ 11X cos @ aX 9.8) — Pas - 7.85 107 {(Nm}
M= M {4} + M {=) = = 7.92%10F (Nm)
Total momerk of tha handls “M (+] + M (=" js — 7.92 107 (Nm).
Since the sign i "— {minus}®, tha handis can not rolets 1o open the door,

¥ Concerming 8n inertia load onto the locking bar
F {+) = (WaX 30X 3in & (K cos # W Xoos 8 1 X0.6 = 288 X180 {N)
F()=—Pi=—451 (N}
F=F {+} + F i-} = - 4.24 (N}
Tental foree oo thve Locking bar °F [+} +F " ls—4.24 ijN]
Since the slgn 1s "— {minus)", the Yoching bar can not move downard to open the doer,

Thorefore, the lock can not refeasza, aven If an Ineria load of 303G I3 appied aji:mgmn
FRONT directlon, '

3-2. When subjecied ta an inartia losd of 300G akong the Xg axds:

{1)Geneeming the mement erowed the ratatbon center of the handla
M {4) = (Wi XB0X o085 & %I X005 0 2+W ) Xsin g XL X988 = 417107 (Nm)
M () =-- Py —3.82X 107 {Nm)
M =M (4] + M {=} = 3,580 X107 (Nm)
Total mament of the handle M 4] + M (=" I 3.50% 107 {Nm).
Sinca the sgn s “+«(pus)”, the Yandke oan mtate to open the door,
(2 Cenceming an ineria joad omo the locking bas
F {+] = WoX o088 179.68 = 1.78X10% Ny
F{- = — (WzX30%8In 8, Xoos 0 %9.8) — Py = — 4.76 (N}
FaFH+Fi-)=—474(N)
Total faree anta the locking bar  “F () + F (=" 18 — 4.74 (N)..
Additonalty, from 1he calculation result of above {1), the force, which actex the
Izcking bar by the moment of the hande, shall be considerod,
Total force onto tha locking bar is
F=Miz+ F == 434 (N}, :
Since the sign is *— {mines)®, the kekdng bar ean ngt move gonward 1o open the door

Therefore, the lock can not release, even 1 Bn inertia load of 30G s applisd along the '
REAR diraction.

!
7

i’
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3-3. When sublected to an ineviia kad of 10G along the Yy axis:

{1 Conceming ta mesnent ancund tha motaion camer of the handis
M {4) = W, Xsing <1y X9.8 = 2.456X10" {Mm)
M (=} = = (W1 XD X eln e %h X9.8)— PP = — 408 %102 (Nw)
W =M (+} + M [} = - 4.05% 107 (Nm}
Total moment of the handle "M [+] + M ()" is — 4&3K1D2{Nm}
Since the sign ls " [minus)”, the handle can nm ratate w apen the door,

(21 Corcaming an lnertia load untn- the locking bar
Fi+) = WeXcosf 29,8 = 1,785 107 {Ny
Fi)=— (W 10X con d 1 X8.6) — Py=— 4.88
E= F{-I-} + F{—] =_— 4 566 [N}
Total forca om0 the locking bar"F (+) + F (" i5 —4.B6 {N). -
Glneg the sign is *— {minus}", the Iuddng Bar San not move downwerd o npan the
coor.

Theretore, the lock can not relesse, eéven if an inaiz loed of 104 & appled along the
LIPPER diraction.

A4, When sujscied to an inartia load of 103 aleng he Y axis:

(1) Conceming the rroment around the motation canter of the handla,
M {+) = WX sin o X + Wy 10 X sin e X 1) X 0.8 = 271X 107 (Nm)
M {3 =—Pz= — 3.82% 107 (Nm)
M =M {4} + M {-) = -2.54 105 (Nm)
Total mament of tha handle "M (+} + M ()" is —3.54 10 (N}
Sinca tha sign i& "~ (minus}®, the handle 2an hot rotale 1o apan the door,

{2) Conceming an Inertia oad onte the locking bar
F [+) = (W= 10 cog 8+ W, Xoos § )X B8 = 1.96X 10 (N}
F ) ==Fi=—4.51 ()
F=F (+}+Fi{-}=-431 (N
Total force onta the locking bar “F [+) + F [—)*is — 4.31 (N).
Since the sign is *— {minus)®, the locking bar can net move dawmmward to opan the
door.

Therators, tha Iack can not releass, even i an inartia kead of 10G Is applied along the
LOWER direction.
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a-5. Whan subjected ta an inertia losd of 100G along the 7y, axis:

(1) Concarning thé moment ansund the rotation cantar of the hamndle
M (+) = W, Xaing X1, X 8.8 = 246X 10° (M)
M (—) == (10X W, X8in8 g X4 Xcos & X9.8) ~ P2=~3.82 %107 (N)
M =M (4) + M §-)} =— 278X 10% (Nm)
Total moment of the handie “M (+) + M =" 15— 3.78% 107 {N).
Sinca the sign Iz " {minus}y", the handle can rot rotate ki open the door.

(&) Soncerning an Inertia load onika the ocking bar
Fi+h = {10%WeXaind; Xaln ) «+Woxeoad ) <88 =181 »1p* M)
F {—}:—F1=—451 tN} )
FxF{++Fi{=p=—450(N)
Total toree onto locking bar *F (+) + F [-}" is — 4.50 (N}, )
Sincea the aign Is " [minus)", the leckdng bar can net mave dowrward (2 open the
aaonlr.

Therefore, the lock can not release, sven i an ineria lwad of 103 is applied slong the
- RIGHTY direstion.

8-8. Whan =ubjectad t¢ an inertia load of 106 alunﬁ the 2, axis:

(1) Conceming the momemnt around the rotation centar of the handke
M {+) = WX sina X 11+ 10X Wy X sIn § 22Xl X 0os ) X 8.6 = 246 % 107 (Nm)
M (-] = —Pz= — 3.82% 107 {Nm)
M= M (+} + M {- = —3.78X10% (Nm}
Total momend of the hardle “M {(+) + M )" I8~ 2.73X ot {Nm}
Sinee the gign Iz “— (minus)®, tha handle ¢an nat rotate to opan ihe door.

q‘,z‘pconcemlng an martla load onte the Inuhng bar
F 4] = WoXoos 8 X086 = 1.70X 107 {N)
Fl3=—{10xW Xsind Xsinf X006 — Py=— 457 [N}
F=Fi+ +F{-=—4.48 (N
Total force onlo thﬁ lKckingoar "F (+) + F ()7 1a — 4 48 {N'j
Slnce tha signis *~ [mhus}' the acking bar can not move downward to apen the
door.

Thirafore, the lock can not ralease, even il.an inertia load of 104G I8 appled along the
-LEFT direction.
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