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ABSTRACT

The aim of this research is to create the center of mass testing machine for
vehicles with maximum mass 3,000 kilograms. By the performance of this machine is
able to determine the center of mass 3 axis by horizontal, longitudinal and vertical.
On the other hand, the verities of mass from 50 to 250 kilograms and the several of
weight distribution at horizontal and longitudinal are applied to the condition of
testing for reasonable to the position of the center of gravity for vehicle.

The result of research discovered to the performance of center of mass tester
was activated following to test conditions. Furthermore, the position of the
horizontal of center of gravity depends on the weight distribution at horizontal axis
and an increasing of mass under non-uniform along the longitudinal and horizontal
axis. In term of the position of the longitudinal of center of gravity, the weight
distribution at longitudinal axis and an increasing of mass rate are points. Otherwise,
the weight distribution at longitudinal axis and an increasing of mass are effect to the

position of the vertical of center of gravity.
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vossnpusififinansznudenuanansolunsauaueusud Snadsiimaianisussanm
funiagagudnalsnaliiotigoonuuukar AL STUUAIUANBLBUABNAIE Taganunsa
wUaUszvauddeladu 2 wuu fie n1svAaes (Experimental  works) 4aN1531889179
ANMAIERS (Numerical method)
2.1.1 n3naaed (Experimental works)

X.T. Zhao wazan [1] IEafuanuddgyuesiiulsluniseenuuuenugudag
HadlANTENUABNTNRURLYA Fanildlutadeiufe mnuududwesiminuasiunises
ngudnatsuia lngviinismageumainuaainiadeuresiminuazgaaudnatamafi
grunmuzaunlug szuunsiafieguuiugunssdiudiseslanuuuadagniium
Wisuisuiunmameassiiinislénssuenlansedndenuiuszuuveaaeuuuundnadi 2 T4
Fawadwsilsturesvuuninfiarueaaedeuainnismaaes 3 %

uan9In#l Fujio Momiyama wazan [2] Winswaunszuumuausuiuulaed
UsrasATasimMsYaEanngingAfensmuauusiuIn Tasmsaeiladduedeudte
wisuflytladeauesiifussuusaweniswdnadivesseud Taensld ARX model

SN A J P Micge uazaaz [3] lémmanslagyinnisidousosugusiivinns
naaouiiusTuUTesSUTimuANFsReiume$ Mndulshnmsfinyvesldiisuresszuy
MAIUANNIINANATLUULGINYRITavIAIYY Tnsnsimursu unEnaFuLUUeENs
18 uazdoyadildannnismaasvauisuiiiuuaziingzsiailetlugnisesnuuunis
munulngdsdednsnsslubmunnu Sssuumueuignlfiiueiesdonaaausueusits
Tuanmvegfuazaniizliegsi

2.1.2 M3Tavmadinaans (Numerical method)

S Selim wazanig [4] ldafrsuvudasaileyszinusiumisosgagudinaiiield
\uetesdielunistigesnuuugusudludiusruumuauuagiuniuniswanadn Tagld
wuuiiamadinamanifiusznoulufeaumsadamansuuuidadu

wennifsdinsiaunisnisnsadudumisiinisidilndniswdnads Tas H
Aleksander waganiy [5] Msvaumsnmadusumisnisnanainendonisidoneseninadds
wietleaffuniandnadh nszuunsildizusuauuumudifieUssanunisnanadi Tae
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Tuvaizdl B-C Chen wazame [6] Aldvhnisiauduneuniseuaunisdediunis
waned1 Tasordendnmsdunauazadiauuudastedsdeiy anturhnissaedeeld
gonwIsdnIgUInNImMegeuiusn Jeep Cherokee 3avin1sussiliuanssauglunssediu
mswanadiseaufianelavesysdidevinmslagansunumvug

wnlundidu R Wade Allen uasamuy [7] Iivimsdszanamanaudiaiuides
wazadsnsiidmansznudenuiaiosnimuaz nsmuatesud lngorfendnnsaunis
annesuuulidudulunisussinamanuidon uazaugevesgaguit Seauludsaimdn
ANUNINE AIINET WAZAIINGS

Snita S-) Yim uwazemz (8] IévhnisAuaauszuudestunisnanerdt Taevianis
LU%SULﬁBUiSUUﬂ’JUﬂNﬁ%ﬁQ%@ 2 %ilm Ae 53UV electronic  stability control, ESC
+differential braking iLag S¥UU active anti-roll bar + differential braking +electronic
stability control, ESC #enisdananginssunistiosiunsnanaiainnisiauis 2

2UU Faran1sfnundliidiuini 2 szuu Sanaideiedufivensuld egnslsfinnudmuin
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2.2 NOEHAUNURAAUENAINIA

audnarsnafuledvdfyidomseniniidmiuniseoniuuiosanidutladed
dawansgnuseauaiusalunismuaunstuilaenss laslanizeg1edeeugudiil
AUTTIULgUNTIEFBInIsAINAILnTalun ImssfiALatuTlded1aann s luvnedild
AIge Augeesynguinananaiitesfigaliuiiunsaundmiunisesnuuueusudly
ynUseLan senneiuannsalunismivauuasdudldediaasnds sgralsfnang
funisvesyaguinaranaduegfuruiavesnsglasasuazdunisiidvoumaaiiussn
MEMANNISTNINIAINTTUIUEUS JAAUENaILIaaINITaRuUBanlamdy 3 Wnu AUsTUY
fifaan fail

2.2.1 AUMLUIRNHLLIEIVDAAUINAINNA

fundsnuiuienveaguinatiafudiuvtivesgaguidisessaoudd

#9190191N 5285 1URR (Wheel base) lngnasaindudnamiunianug1ivesyngudnleae
agluluITzuIu (Horizonta)  Aneldseerv09g1uae @ mSUAIUMUanILLEIE1IY8 Y
WAUdMaLansfagUl 2.1 uazaunsitldiansangaquddismnuuuisaunsanldain
aums 2.1 uag 2.2

L1 =Ly x (P3+P4) /M (2.1)

LZ = Ll_tl (22)
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L, A szEzvInAMITNRRAAUGTAILWIENY  [m]
L, Fie srEEINMAYINERRAAUEAIMINLLIETY  [m]
A aa (3
M Ao L39A3815IUVBITOUA [N]
P, Ao WSUGATe AT veIRaAUEE [N]
P, fiD WSIUGATENMNAMTNVBIRDAIUYI [N]
P fie useUfAsenvimanngvesdenugny [N]
P4 AiD L3RS NaIVINET0Id0RA YN [N]

JUN 2.1 fumiagaaugnatenanuuie1Ise [9]

2.2.2 FUMRANULUIYINTDIYARUINA1NIR
AUMLALLLIYINVBIAAUINAIATURUS AUTEUIUAIRINLUININA19TD
FeanasaAumlanaunisieluil

t = {(P;-P,) x 0.5T; + (P5-Pg) x 0.5T,)} /M (2.3)
Tnei
t fo fuvtsgagudiimuuUIINTiinsnsEezAnans [m]
T, A9 STYEUNITUINGDTIUUATVIVDINAINUI [m]
T, A9 STEUNTTWINAEIYUAZVINVDIUNAINY [m]

vangwme wnnsaimuandlaandu (+) nnefiurinaaudieguiinudenudie
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finnsananszeriideduiatuitauudsiumismunuifsiagaauddiad [Wudumad
finsanldentian esandoannmamaaeusiniu mavageuaansanseyiild 335 Ao
FurwsnIBenmavhetulusnfueyiinanat egslsinunismagousis 3 33daildgn
thanldimnamduniinuuuiweagaguddisuansdeguil 2.3 aunsildlunisiionsan
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h = {(T,+t) /2} /tan©® (2.4)
o
Ko
h A9 AVAAUEAINAIULLIRY [m]
d gy ¢ a Ty v o &
Ao Yuisovessasuisulidudaiuiu [-]

2.2.6 Lpaenusudddelaiiouas (virtual four-wheel vehicle model) [10]
dmsunisAinemaransenugudiaznIsauau lnanaiinenan snauy e
[ % & 6 1 . = [ a [ 1
dudunuveseugud lngnaudais (Center of gravity) n383a C.G 1Uugavansumile
VBIUNLNTNTUDITEUUVDIOUNIANTOTHUUVRIING d1mTUIAAudnaauda (Center  of
mass) A9 ATLAAIFILIUIYBIIAINTVRITHUUVRIBUNIALAET W = mg UAT IAAudeaa
voeszuvIzlugaieniugagudnacnaresssuy Wewaresssuugnniziilag ¢ My
dmsusvuuresinglinagusuiusnaumeaeiiatusanuauls aevti 2 douazaonas
2 #o gnEafniuinguiannis (Rigid body) Asgun 2.4 desalifnumin uazinguianiadu
munueniminge Ingivuassuuinenfaniulieg wnu x aglufirn1aniuens, wnu y og
Tufiamaeudng wazuny z agluiirnisuins asuduegNdwrlagudne aglussuy
a o 4 = ¢ v o = =
NNA NITLARDUNVDIL UL UAUTENBU 6 TEAUTUAIULES (degrees of freedom) AB

1) nmstedeuiilunnfslufianie z - 2) nswedsuiilunungiensovalufianig y
3) MsiAdeuNtukWIEUAANIG X 4) NM5AFRUTULLINITLAGY AFAVNIVILUTBULNU X
5) maadeuntukwIlnuazg AEMmUIaULIY y

6) N3LARRUIULWITIUM TIANIVLUTOULNY Z

U 2.4 Tumag st [10]



2.2.5 119IFIUATIMAFOUAAUINA1IA [9]
UINTFIUVDLATRINAFBUIAAUEINANNINTALUA YT0UMIFIU ECE R 66 [9] 191
° 1Y) a S Mvw - = = a ] &
MuunaNwrveaganageun snanalidauandlugun 2.5 dedllsvazidensdaluil

5UN 2.5 dnvaizuaziifvesyanaaaun swanadn [ECE R66]

1 WUNAERUILABILTILTILING WATAINITONLUENINGNINAIVDITa AN oY
i Tnervualidiauwansneiuliniy 1 ssenluliuneaeu
2. ATgINURTIUBITILLUTARRURUR LT SER U assaseglutas 800
+ 20 dadiuns
3. spoeeneg veswiumaseumsidulunugui 2.5
- unumyuaslisvegvisnnailituneuuaga lahfundt 100 Saduns
- wnunyuazsnuuviunageuliiAund 100 fadins
a. esagdfisesdudelilndiuwnunisuyusiniian Wetestunisloanuuun
suihswessnvazyiinisenides Tnsenaarlddnuneiisesiudesislugui 2.5
- shsesfudeldmsganinaedluauvessserainiiuiisnegievoudotidnu
Tnéfan uazaasiinnmning 20 Tadung Tdsdudail 10 fadluns waz
AUET 500 Tawns Wueeatey
- fhsesiude a mandeiintiefian asfersuuiiuwiuneaey ielveu
g9feilsregyinanInunuryuliiy 100 Taduns
- fhsesfudefimandedug avfesUsuls weldszuruuuasiniuenn
(VLCP) vessneudvunulUiulnunisnyu
5. Wwiunageumswanaiiazdoseeniuuiazaiilagliliinnisideuvessasudly
MUTIANIUUIY T
6. fufinanszunnfuiivagdeaduuunu denuashiaue uandufiunounin
wituazisey
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2.3.1 nénmslenseaniesiussulanseandussuuildiiulensedan Wuanssanans
Tunsenenentdsnu Tnenisidsunlasidsiuesvalidumdsnuna vildnszuen
gunsanaweslansedn aunsaviinuls fegransldanussuulansedn wu seuuiusnly
sooun wailuselensedn 1n3eedn LAssemlud® sy niu saunsnimes wasindesdnsluy
15anugnamnssua1ee) Wusy [11]

2.3.2 nQueshania iel3enin ngmstienenanuiy Januiedlvalufiniveulun

[

° | ~ ° A vo X
ipn1saeneawsiingyinsUasuiUadlununivusussy agulaned

1. anuduiiinanvedlne daussyeglunivuslnasiiavinduluynitanissie
PURINVUY

2. fiemevesnnufuIznsEimaaniuNunvesinatuduiaey

3. ANUAUYIURdlravsiaviniulus R uReIiU

9 (v a I~ % 6 o dg" d‘ d! 1
2.3.3 AR (Pressure) Ausugnilenudunaansannusensyyhuuiuimviaiie lng

~ v o ¢ o ca'
HAUNTAIMUFUNUS WeRIRIdUnITy (2.5)

P=F/A (2.5)
2.3.4 mslvaluszuulansedn nslvaluszuulansednazumnsnseanliainnis
Ivavesszuuiifiosendondanudndde szuufesnhauimuiumiuduiisuaszaudsgnii
ArufuUTIIINIAN Tesutudeserdeiulamdnuainniuende dulsasedn
Julamsodn inihiuAsundsnuannsuenifundanudmsumsivalifures
Inaluszuy duasduasivaringszuvesadaidoudielivadluadludnilunszuanguiiio
gnN15EUSRIINIsInalussuuinanennusilunisiuvesaunsallieu ddldnsinis
Ivageiiumsnoanuinvedlvaanusadlufndlugunsallinuegissniigunsalliamas
wAsuiEnalUfe Mnarwdiiusvessanmslua anudigunsalliruuasuiivdge
faaunsi (2.6) wagmssunasuewnoslifiuansdsaunisi (2.7)

Q=AxV (2.6)
P =FxV/T 2.7)

= o 2
P A9 AINUAY IN/m]
F A9 WSIINAWI0vUInY890152aUNfeInIs [N]

A o fufinidainaainfuanusudinssin  m’]
Q fia dmsIMslraldeaUsuns [m’/s]
V e mnusavesinugy [m/s]
P fAa Maswasuewmas kv W]

T #9 na1nlslun1snaaauy [s]



uni 3
AN59NLUUKAZANISAIUI

ma%’mﬁﬁ%’m%&ﬁﬁqmﬂwmﬁ fie LileadanTemadeugaguinaIsnavesTaBUALAE
AnwnuamenisnageuTigniowumdnimnssusueud Snieinguirasdsenndaiiioaina
AudnatnsiseuskazinIdeniilrdiuanuimnssueiueud aeglasuuuunisnszateuna
fing 7 telvussg Tnguszasdlulddned wardissaviamiu Sndudesdnudeyara q e
thudieszsideunisasilefifuaznageu Snituiielildnanismeaeuiidaunainndon
tovfian dmfuiunsumssiiunuuansiasui 3.1

Anvvguiuazuideniieites

v

ﬂ’Tﬁ’e]E]ﬂLL‘U‘ULﬂ%@ﬂﬂﬂﬁ@Uﬁ}ﬂﬂu&jﬂaNﬂna

Usuusaniemageu «—
Taigiu
YASNREDU
WU
dasunanisvndeu

'

Javisenuatuanysal

(%
1Y

UM 3.1 Juppunsaniiuau
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3.1 N13BBNLUULATIMARBUYAAUENaILIad T UAEUA

M39BNUUULATRINARDUIAGUENABNAAMSUTABUA S1809MNITFIU ECE R66 B
\uinmsgruierfunsmeaeugaguinatsuiavessasud (sasudis) 1ieanuinsgiu
fananannsasesiuiumamangunaismtaresssudldia 3 uua (WuaRs e uay
w19) egnalsimunisiarsandgaguinarsnalutnfaiudsiiaueindiuinniiga
AudnanBNamAILEMILAZALLLIY Tasgaguénanaamuunfsamsamldanymd
undnaiivessasud deiunisesnuuuiniesnadeuiaguinatsuiaianusndudos
ponuuuTasiefiaunsomaresmmandnad Fsnseenuuuuiniu 2 dundndsdl Ae

3.1.1 d@uAumas

dusuihddldszuulensedn Avuialunissesiunmseniivesuvuvenszuenls

nsedn levlfsuresmasessusnudendity vhlvansadsuuUasesmnsadoud
YosuNLIBTUTNEUA nsduduidsihmsesniuunanisagui 3.2

dauUsenauvasdIuAunIaY
1. YulansednuasdadmAunsasu 2. uawmasluiin
3. iounsiulensedn 4. NFrUaNguU
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3.1.2 dwlaseasna
dnlassaisgnoanuuuinliaiunsasesiuiuegfuiivassa(Dimension) Fag
AmualIliAufdn 3,000 kg ladiulassadiausznaunie 6 d1Undn Ao wWHUTIFIY
Tassada grulassadng gadnanedn uiusessugandnail wousesiude uaggrugananaty
dnilassainauansfaguil 3.3

5UN 3.3 dulaseasne

dquusznauvasdiulaseasng

1. uelusegIulAsIad 2. pulaseadn
3. n8nanein 4. UHUTBIFIUYANENAT
5. wauUseasude 6. IUYANANATD

3.2 WUINNSNNSNNEDU

msmaawwmquéﬂaNmamaqmauﬁﬁ”’q 3 LUIRE LUIRY LUIETT LATLUITIN T
arwdndudemaunginssunsidsuulasesaagudnatanaii 3 wua snlunsdiiing
wAsufivierBsuuanisnszaema funsiilvussataguszasdiesududeddsousd
Atlnswasunlasiiuniinisnsyaneulald dmdusasudildnaaousinainiaunsa
Wasuudasdundaldionun 9 fumteniuuulei (WNU Z) WAEAINLUIVIN (AU Y)
ﬁm%’w‘f’]Lmu'qmsﬂszmEJmaLLamﬁquﬁ 3.4
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Y171 | Y172 | Y1Z3

.7 Y2Z1 | Y2Z2 | Y2Z3

Y Y371 | Y3Z2 | Y3Z3

JUN 3.4 Fumiainsnszaneua

3.3 NSAFEUTATUALALNITVIAGRU
nswisusagudnldlunimegaeu SuduNnsihsasudluinstahninainaiiniy
4 a4 o 3 o - 5 @ o v A o 1 A
w3ssdledadmdniu PTXI-300 m1u3u# 3.5 lngumidnasnaniiuazina1vingiivetifni
loanAunmiutagudnasialuwiend dunstlvesdiunigagudnalsudalunug
yalgAmniacms 4 do Tunsawin uavduniaaaudnaranaluiwinsddemneu
mMIndnadnlaaniaTemageugnAudnatsIalunTiasan dmiudeyavessasuaildly
NMINAHDULARIFINITIN 3.1

(n) (%)

5U# 3.5 Mstaihwinasnal (n) a1 () imanving



M13199 3.1 YoyaTumzvaeTagUANAaeY

S80S ALAzUayaIINN1TIn
SEUULNYS onlugid 4 als
SEUUNINUNEY LU WIS
oL vl WUV Rigid body
STUUNULLIon -
VBN LUU Rigid body
N fanusn
SEUULUSA . .
N ASULUSA
50) daanun 13" | 9aapun 13"
AOLALEY YUINFD 13"x5.5) 13"x5.5)
YUY 175/70R13 175/70R13
JEAUANUSUANENT (psi) NI 32:32
. ANUYNINIVNA (Mm) 4,400
YUINLLALIIR —
AUNIIVUNUA (mm) 1,600
ALEIaUA (mm.) 1,400
YUIALAZLR 3383271‘!5’8 (mm) 2,530
SYYLHNTENIN
dofn/Mae (mm) 1,400 1,395
(309 : 330) 639 kg

P (18:077)
(3,032 : 3,237) 6,269 N

drondnasman (kg)/(N)

1,080/10,595 . (210 : 231) 441 kg

Y (@9:271) (2,060 : 2,266) 4326 N

0w (356 : 389) 745 kg

dvinaswan(nsaisiy i ([$18:977) (3,492 : 3,816) 7,308 N
1A598514) (kg)/(N)

1,436/14,087 e (1e:277) (3(230277 -.3?,6_2;0) oL ks

’ T 6,779 N

e : Togadninizvessanageulaninnisin
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]
a

ﬁﬂ'jumaumimaauLﬂ%’laamaawm@uﬁﬂawmaﬂizﬁﬂ%miéﬁ’qﬁmﬁﬂaqmemwm
wi wazimatine andundeusasudlieninfunausesude (Support  Wheel) 1ile
seuRvondaLaUTesude Sdldfeusnwiude Wetlostunsindeusivessasuduaezyinnig
NAABULANITITUT 3.6

LOUSDISUAD

Y19NUAD

5UN 3.6 MIwseuNIAgdeY

(n) (%)

UM 3.7 Msfnssanedausiuteminuazaevas (n) Msdaanesangde (v) ndaaesn
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(%

Jumausiolushnsldaneinadesiidevessasudtasfunisnandivessasudoanuenuiim
fuinasounansdeguil 3.7 deuinismaseudesfisnsanduanudasndonoudulsens
wsn dadunefideduihnmsfndalndygin 4 dumls Bouseuaiomaaouuansdisui
38 wdnduisvhmvageumesmnisanaiessnsudluuunfdneuiudasinisiva
voansrUanguildiumuaniiLansigU 3.9 dwiumameasmnanadiliszduininea

da vy a Y Y] v o PN
WG]@G]QI’JU?L’J@U@']UM@Q“U@QLW@WWWULL&@QWQEUW 3.10

sUT 3.8 Maladyraufousisneunisnageu

(n) (%)
5UN 3.9 MIMAdaUMAAUGNAINIA
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5U# 3.10 n1sinermanadn

3.4 NMNIAUIEY
3.4.1 MsAUINMIANAULUTEUY
NaunNIIN (2.5)
P =F/A
dlo F fle nsslvaniidessn Usznausie wavessa sy wavedlasaadi
A fie Nufiviindinnszuengu e 3 in w3e 0.00456 m
ﬁQﬁ?u P =(3000 x 9.81) + (1400 x 9.81) / 0.00456
= 9.466 MPa %350 94.66 bar

3.0.2 NMISAUIUNIBATINIT VA LUTEUU
naunsi (2.6)
Q =AxV
\ile V fle amnuiSavesnisindeudigngu dan 0.059 m/s
Q =0.00456 x 0.059
= 2.6904x10°  m’/s

3.4.3 MIAUIUNIAAILBLADS I
INFUNITN (2.7)

Pw =" xPxQ/ 746



o 1 Ao Uszdvsnnvesusinesluiiniian 85%

ety Pw = 0.85 x 94.66x10° x 2.6904x10 " / 746
= 2.90 hp
Heraendy 3 wih iesmnmsidedmiinvessailélunsnagevenaiidunning
oy rdmewewmeslih fid 8.7 hp
Judenlduswesiviivuin 10 hp

3.4.4 NMINWUVLNAAUINA1LATULLIE1IVDITALUA
MNAUNTN (2.1) NIMTPELIAINNAMTNNAAUGNAUIALURLIET

Ll = I—l X (P3+P4) /M

RNITNT 3.1 sl L, (sz8zg1une) dd1 2.53 m.
(P5+P,) (LLiaﬂﬁﬁ%mﬁmeﬁwa) 1A 6,778 N.
M (annasngus) 1 14,087 N.
LNUAD l, = 2.53 x 6,778/14,087
l, = 1.22 m.
Ffrfuszozenmamihiegequinaranalukuiemn Je 1.22 wms
NNAuNsT (2.2) M3szezvinanmavnedsgagudnanaialuuuien
L = Ll
WA ,=253-122=131m.
Fefusrorvinanninaneiegaguinatanaluuuie fid 131 wes

3.4.5 MIMAUAAUdnaIsIaluwuIvINUBITRLUA
MNAUANTT (2.3)
t = {(P1-P,) x 0.5T; + (P5-Pg) x 0.5T,)} /M
WA t = {(-324) x 0.5x1.4 + (637) x 0.5x1.395)} /14,087
t=0.015m
Frfuqnaudnansnaluknrseguinudesuineda 0.015 m lumede

3.4.6 MIMFUIIAAUIIIINLILLIR TS
NaNNA (2.9)
T,+t) /2} /tan®
1.4+0.015) /2} /tan30°
1.225 m.
faugaaudnansnalubfsdangeaniiu 1.225 m

{(
{(

h
LYUAT h
h
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NANISNAFBUKALIRISAING

4.1 HUYAFIUNITIVY
4.1.1 sunsiifianisnseangulalatiedrasiorumigamudnalia

4.1.2 Vinaviedagansiundailenmalunsiudsuulaunamnilandmiusosudils

4.1.3 dudsilllumsiiaiumisgagunarsnafotminasmauazimiiniiadluud
avde viiedu 9

4.1.4 fuuslatheiifinnuduiusaenndoaiu

4.2 d@uYRFIUNTNAGIY
4.2.1 funmsgulletheildlunsmaaeugagudnaisnasoeus
4.2.2 pudissnsaveandesiefifivmesonsigulauydgiu
4.2.3 panuuuminagevegnlslvidenndesiuuinsgiunsmadaeu
4.2.4 Uszgnanuimunsnageuiuninsgivetisliniglddednineg o

4.2.5 fdaulansnaaauagnals

A15199 4.1 Waulvnisnaaau

. . L HANIINATBUAUNLIAAUEINA1INLA
AMUNLIANA | u2andinig

A15n5218u%a | wWasuuUas -
ALY | AIULUIVIG AU

Y171 50, 100,
04 150, 200
Y373 Lag 250

-~J
-~
-~J
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4.3 Nan1INAEau

ndeulunisnaaeuniunsed 4.1 wadisinsidsuwlas 50, 100, 150, 200 was
250 Alandy YosffANISNTEBIATIUILINAY O Fuvts audfida Y171 Tauds Y373
dmfumsiasuulasia 2 ns@vasumnisiifnnisnszaneuaznisiasunlatweuna
annsaazvieuliifiusunuunsivasuulasmesiuvisgagudnarsnald egnslsAmudidn
ﬂﬁiﬂizmstaGU'emaauﬁwmaaugﬂaﬁmamugﬂﬁ 4.1

X Y1Z1 | Y1Z2 | Y1Z3
7 Y271 | Y2Z2 | Y2Z3
Y Y3Z1 | Y3Z2 | Y3Z3

Ul 4.1 fwmisfitanisnszaeanavessnousinaaey
wnw X fio AfAmsnszaeanamuuuIRweIsnEuAvazey
WAY Y Ao AANIINTEANYNIAAINLLIVINYBITOEUAYIAGDY
WY Z Ao fANIINTEANLUIRMULLIEIVDITNEUANAROU
funis Y121 A sumbinisinsanauinaduenitedindfumamiidun

ALY Y1Z2 fip fUrien1sAaaIsiauiina Y Negseniana AU ILagng

VYAV
AU Y1Z3 fie funian1sindasiauiiansuenfeglnaiumainenuein
Auvie Y2Z1 fie funten1sAnfaiausianfmnansnuiuivsieglndiuinaimi

AILNUS Y2Z2 fiD AURUINISAAANaUSIMUANa NALLLIEILAZIUITINNTIDYAINANS

Y

FEIINNAMUILAZLNANNE

AuvLe Y2Z3 fie furian1sinadiausiinfnaisnuiuirtegindiuimaiving
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Auvis Y321 fie suvtenisindiauiunsudeieglndiuimamisudie

ATBNUG Y3Z2 A ALAUINISAARAILIaUSININaNanNLLLIg1ITIBETEAINUNATNTN

Y

AurUAzINAesuYLarag lnatuwantsuge
AuLe Y3Z3 P funten1sinsiausamudieneginanumaienudie

ﬁ’]%%JUNaﬂﬁiVlﬂﬁ@UﬁhLLWﬂQ‘Q@@jUgﬂaNN’JaWWNLLU’J8’1’3 ANNLUIVIN LAZATULUIAG
U dl = o U
LEAIANAIT19N 4.2 3 4.4 fnUAIAU

A15197 4.2 wamiwmaauqmguéﬂmamamuLmea

LAY nswWisunlasuasuia (kg)
WAAN"S 50 100 150 200 250
N3$218
178 L L L L L L L L L L
Y171 1.325 | 1.205 | 1.354 | 1.176 | 1.375 | 1.155 | 1.392 | 1.138 | 1.411 | 1.119

Y172 1.306 | 1.224 | 1.324 | 1.206 | 1.337 | 1.193 | 1.358 | 1.172 | 1.376 | 1.154

Y173 1.294 | 1.236 | 1.308 | 1.222 | 1.327 | 1.203 | 1.344 | 1.186 | 1.370 | 1.160

Y271 1.325 | 1.205 | 1.356 | 1.174 | 1.372 | 1.158 | 1.393 | 1.137 | 1.411 | 1.119

Y272 1.308 | 1.222 | 1.324 | 1.206 | 1.337 | 1.193 | 1.359 | 1.171 | 1.376 | 1.154

Y273 1.304 | 1.226 | 1.309 | 1.221 | 1.327 | 1.203 | 1.341 | 1.189 | 1.363 | 1.167

Y371 1.323 | 1.207 | 1.356 | 1.174 | 1.372 | 1.158 | 1.400 | 1.130 | 1.414 | 1.116

Y372 1.294 | 1.236 | 1.323 | 1.207 | 1.338 | 1.192 | 1.358 | 1.172 | 1.378 | 1.152

Y3Z3 1.292 | 1.238 | 1.306 | 1.224 | 1.327 | 1.203 | 1.347 | 1.183 | 1.369 | 1.161

dl ! o Y o 1 a v dl
NENTNI 4.3 NUIMIAMTUA LR ILIIRAANINTELINaNINLLENIA (Z1, Z2
way 73) lidawasienisidsundasiumisgagudnataialuuuignd
drulunsalmuualii e inn19n5ELUIRNINULIVINAIN (Y1, Y2 Uz Y3) 30
Audnatunaluwnenlsnvugidilndimavthinnduluyn 9 Maiaduresia
fA1sNSNTWTe A llTIARTAANIINTEAILLIANTUUILIIRAZUUIVINNUTT AU
a 4%’ = al % o Y o ! L d' v
NsWNAuYewna 50 s 250 Alansu yhlvidunisaaudnalsuianmuiulgiafauilg

4

Indmaine dadutadendamadeiuniagudnarsialugnd fe nsiudsuwdasiiiang

[

NITALLIAMULUILT LAZNISRNTULIA I AANAANITNILINLUIANTIULIZTILAS LUIVIN
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f15199 4.3 Naﬂ’]ii/]@lﬂaUﬁ;ﬂfjugﬂﬁ’Nll’JanlJLL‘LJ'JGU’J'N

AALINNAANITNTZANBNIEA nsAsuacaman (ko
50 100 150 200 250
Y171 -0.078 -0.074 -0.062 -0.080 -0.107
Y172 -0.077 -0.076 -0.082 -0.085 -0.110
Y173 -0.073 -0.056 -0.062 -0.082 -0.111
Y271 -0.071 -0.063 -0.069 -0.068 -0.087
Y272 -0.075 -0.067 -0.069 -0.075 -0.098
Y273 -0.064 -0.071 -0.073 -0.071 -0.098
Y371 -0.063 -0.053 -0.079 -0.058 -0.070
Y372 -0.072 -0.065 -0.057 -0.062 -0.076
Y373 -0.067 -0.077 -0.079 -0.063 -0.082

MR A1 () nngiiuigaegudnatslalaiininadenurvedsagun

AT 4.3 NUTIAFIUALFE UM RNSNTELIEALLUIENIAMT (Z1, Z2
way 73) Inglamznsasiuna 72 vhlvuualiuveaguinansnaniuuuivnaedeud
dilndgedudng daudnsfistuvesna 50 v 250 Alandu wasfisduodwiailosainia
ety

dwlunsdlivualidumisfitanisnszaemanuuuvineeed (Y1, Y2 uag Y3)
Tagiamzsiuma Y3 suuvunmsivdsuulamwesgaguinansnaluiuivnsddnvausidilng
Fodurrlunn 4 mafistuvesna

firsannadfisturesnaliitafifanisnsy a1 uasIIImMUI Aaud
nafinduvesng 50 fa 150 Alandy Vilihumisaguinaunandeuiinlnddedude
Tunmsndufudausnmaifisduvesna 150 F9 250 Alandu yildmumdaadoufidlndde
Frurm Fedutiadefidsnasofuminaguinananaluuuies fe madsuulasisnnis
NSLATLIBATLLLITIN S Y3 fuvtds Z2 wagdammiaifinduna
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M13199 4.4 HANTNAHOUAAUINAINIANTLUUIAS

ANMAUINAANITNTZANEUIA nsiAsusUacamn (kg

50 100 150 200 250
Y171 0.608 0.609 0.624 0.629 0.616
Y172 0.632 0.616 0.615 0.612 0.614
Y173 0.601 0.619 0.611 0.615 0.608
Y271 0.612 0.637 0.655 0.671 0.670
Y272 0.631 0.651 0.649 0.661 0.665
Y273 0.637 0.637 0.652 0.661 0.660
Y371 0.655 0.680 0.676 0.703 0.718
Y372 0.633 0.674 0.684 0.702 0.725
Y373 0.655 0.657 0.667 0.701 0.703

9115197 4.4 wuwnnfvualsisuisfiinn1snssasmamuueRei (21, 22
way 73) lfgaauinatananuuuifadienfiutu dudnisifinduresna 50 F 250
Alansy LLazLﬁmﬁuaéwqﬁaLﬁaqmﬂmaﬁtﬂuqﬁu

dulunsddmunlidumisidanisnszaienianuiuivensi (Y1, Y2 uag Y3)
Tnglamzdumis Y3 sunuunisdasuulasmesgaquinataalufsiidanamn q a3
Fiudurowna

firsannmadiisturessnalistaiinn19n et iuuIBILAT LTI Faud
msifinduvena 50 250 Alandu shlsmumisgaagudnananalufsiiiiutu dey
Hadeidmaieiuwmisgagudnarsnaluinis Ae nmswasunasfitanisnszaieanan
WYNNN 9 AUt M3asTid Y3 meldnmsivasuulasiitanisnssanemnaniuuun
617 wagmaiistuaa Fansisuulasifanisnszaeuanuuuneuasnsfindumia
dawalagmsssiolonmaniswdnainuessoeus
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ayunan1sIdeuasdatauanus

5.1 @5UNan1sivy
MnTngUszasdveInside fe ieaanieamaaeuanquinarunafideniumidonay
MNT9BNUULLIUBS WaLLIMSNSVAdBUIRAUENatsInaTigndasnamdndemnssue s
felunirdudeansadreaudnarenisiioudiagnaaeudiuimnssueusuduasaniinids
wihlmififinrmdanuannsolitulsema egslsAnunsagunansideansouenliniu
Ussiusaluil
5.1.1 319130 MAADURFLINAN sNATIABASUNNTITEIAY NNTOONLUTETUELS
\PpmadaUnAunatsnafianziifuaitulianmnsnauesonimaaounian
Furtsgaguinansaldhe 3 wuauau o AULLIENT LU LazkLARe uenuiionnd
ANAINIIvedLATDIAdBUAINaneulad M IMaaeuRaqudnatsnaluwuAsiidy
gudaiimldeniian
5.1.2 WIMIMIVIRABUAAUENa1snaTignAe MmN ITNUE U
mMsnadeUsuBinMsaiaiesevielniemageunuNnsgiu ECE 66 Adud
pausuiulusziuund uenainimsUssgndsunsiisanisnszaemanmiuuuie
LaEMNLUIIN TAdamsAsunUasiaiiinsinlunismeasy vilvanunsoayieu
AsduusuegarudnatsnatasiuUsfidsHaldanse Tae
- Yadufidsmadodunisagudnanaluuuienn fe nisidsuulasiie
INsEBINER LI LM aisTunalaglddfaidanisnssnetaauae ey
WU
- Yadofidawaseiunisagudnatsnaluuuirng fe madsuudasiidn
MINTLABLIAAULLIIN AL Y3 diunitds 22 wagdnmaifinduna
- M5LWABUUYaIRiANNNIATEANNIAMINLLIVINYN 9 FHIuns N3RS
faumis Y3 ngldnsdsunlasiinnanszaismaniuuuisn uaznisdistumia Ju
Hadofidamasiesiunisgagudnarsanalunuiis
5.1.3 a¥guinaninsiFeuiuaznaaeumuimnssueusudagnantniovhlid
ANNIAIENINTA VU SEWA
irsesilouaznszurummaaeuiinaizidelsvhnsAnuinazesnuuuaing amnsa
Tt durdesilovesguinanenisioudmAmnssueusudfieesiofsnaniiuinudoudng
$fndmiutszinalng Bsluniinsadrsinddowiinlnl Ao ureAina nesseu Ty
Frurguaziaiuaiianisiiouiisnisinidvedruduszvuaelidymideiigniivua
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5.2 Usymuazguassalunisvinide

MsasLaEnndeuIRTaRapURruinaanaifesinn st udaonfouazdi
nsvieu dedumaimieusneaevessasadededdnannsuroutiouu Weswnluge
dosarnuiaeadefideudnaunn Snvtsnslfiaiesiiennaeufuussinnsnsudiilivnzas
Jusndsiineliintaymiuenuvasnse

5.3 daiduauuz

\n3eamagaUfIna1nmslaTunMItigesnulsed Taglanigogadeszuudumds st
nsmsraeudulsyd Wetostullymiduanutasadelunisufifinu Snienuusiug
vounsesiiedesgniinfinsandeiilesandmasgrsnndednmsvaasy
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SCALE 1 : 60

DETAIL N

SCALE 1:30

11 PLATE BASE STRUCTURE 6000x3410x3 ME - 04 1

10 PLATE TILTING PLATFORM 6000x3000x3 ME - 03 1

9 ELECTRIC MOTOR - 1

8 HYDRAULIC ACCUMULATOR 1

7 PRESSURE CONTROL VALVE 1

6 HYDRAULIC PUMP - 1

5 DOUBLE ACTING CYLINDER L1400x D 76 - - 2

4 BELT TENSION POINT 150x140x12 | AISI 1020 STEEL ME - 02 1

3 SUPPORT WHEEL 1500x90x20 | AISI 1020 STEEL ME - 02 1

2 TILTING PLATFORM 6000x3000x100 | AlISI 1020 STEEL ME - 02 1

1 BASE STRUCTURE 6000x3410x100 | AlISI 1020 STEEL ME - 01 1
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