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E UUT EOOEUUAT @naddiGshik@didig MPa
G OagUGwUUT EOOEUUAT PwOOEUOUUA&A W MPa
Ge EinONiUiéinOEBéOUwEéaEiwéa MPa
(shear modulus of the completely relaxed material)
Ul OEUgYwOagUGwUUT EOOEUUAT Pwo
9 (relative shear modulus) )
h x UGEEU]I UOwWOET EVUUVAT wepUx1 EDOI O mm
f ITausl Ul OAa0UwpPEI OUPUa w0l OUO -
J OKU&aaUDPwi OT1 E601 OauUd1 wpEUI I x 1/MPa
U6 Ui OTE0wYaodUuUbaaUpwOOEUOUUA W MPa
Ke EinONiUiOinOEBéOQwEOaEiwoé MPa
modulus of the completely relaxed material)
Ki Ul OEUgYwUBUI OT E0wYyaolObaaupbpwo -
L TéUOQxOOUOUwTENOQUéUanOEUéO mm
point bending)
Lo ééKOaUGGUHwEGOa?TwEiiOUOéOEU mm
length of the conductor of the strain gauge)
Mo UUEUPOUUWUI UO660UgOI T wpUUEUDE ¢
Muoi U660 Ul UOB0U0g01I T wpxUOEUEUWOEUUXK g
Nc / UOOaAawWwUOUOAEUWUET NEPOEOQWEwWUA -
Nk / UOO0awUOUOAEUWUET NEPOEOQwWEwWUA -
P O6aldbaUlwpxUl UUUUI A bar
pLuii LUl 1T 0adbaVUwpEEYDPUawxUI UUUUI K bar
Svol U6 Ui OT E0UPwaUUT OUOGEaAUwpYOOOOT -
T T HOBUUB 001 DwepUl Ox1 UEUUUI K S"
t PEHwpUDOI A S
T, LYiﬁE@&&bH@P@aUUGOOimeTOEUUlS"
temperature) 7
Uy, az il EDOwEUOOGXOGqu%auEEIMaOJaENumpSLme
’ displacement of the i-th finite element node)
\% U Ui OT EDwepYOOUOI A ms3
Wo UUEUPOUUWUI UOBOYEUUET UaT wepUU mm
WOi U650 Ul UOBOYEUUET UaTl wpx UOEUEUWUT P mms3
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PoissonU6 Oal aHwp/ OPUUOOZ UWUEUDOXA -

UL U L (Qeidity) kg/m?3
Cauchy-l 6 Ol wi 1 UALO0UGT wlUI adUwp" EU MPa
OKU&aauYpaUl aOE0wUOUaOWEOOEOOEAC MPa

1gYPEagUlC, 1101 vYlIasu

ABS akrilnitril -E U U E &8l Qacrylonitrile butadiene styrene)

AM EEEDPUg Yuwl aa U adiiveinfanufacuong)l ® E wop

CAD sz7a 0g UGT 6 x x1 OQwUI bneplitdr Gidedudebign)yy 1 4 6 UwpE
CNC UaadagUGT 6 x 1 WauYW A & ao@ipuét mucperical control)

CT 000x UUI1 UU qéddputdradmbgEaphy)

DLP EPT PUAOPUWI §d@ital lighd Frdzestingya & U w

DMA EDOEOPOUUWOI El EdhantchrRandniOdHt aDalysis) U

DMLS EPDUI O0wi 8 OwO6 dréctmetaldaBedsinterind) 4 6 U wpE
DSC EPIi i1 Ul OEDPaObU wx @lifefebtial &cGnnidgrcdicddiney® OUD E
FDM g 001 E 6 OU &flsedidépésiidn ungueling)

FFF g 001 E b OU sfiisedifilardedt tabripation)

GK T al00gal Ob w@aalpatérBeasyréni@it location)

GT T aU0Ua Y 00 b wiasiron themyaieniz@strement location)

HDT El I ENOa Ub whda@éflection @dderdturep

HEX20 | YWEUOOGx OOU O U @b o@ethéxahkdbw életkent)

HIPS OET EUwL U 8 pbastidiG bighlinkpact polystyrene)

HT OET EUwl Ha O0G lgh tepeiaturg @4k w ol

HTC i 1 OLO1 Ubwi Ha hedtfrantid cotfficiénd) | 4 H wop

Vi



LPBF xOUal awEOE x KwO tagelr powdér wed @usida)) & U a U wp

PA poliamid (polyamide)

PEEK x O O b6 &-ekbb) (polyetheretherketone)

PEG x O O b pglikop (pdlydthylene glycol )

PLA politejsav (polylactic acid)

PP xO00PbxUOxDOd Owpx OO0axUOxaol Ol A
PVA poli(vinil -alkohol) (polyvinyl alcohol )

PVC poli(vinil -klorid) (polyvinyl chloride )

RPT T adUUwx UOU O Uapid pratdtypidg) Ua UwgpU

RT T aduUlUwUal Uapid soQifgh & Uwp

SLA Ual Ul U O Ogetediiogiapty)p E wp

SLM Uail O1 0Ug Y wOob adettivelhsetnteNigll 4 Ua U wop
SLS Ual 01 0Ug Y wOb &clediive (hsebsidtering) 1 4 6 U w o
TET4 4AEUOOGx OO0UOUWUM todeadr&hbdiduélemend
TTS I HOB UUD B®uWa U x | tine-t@rapgrétdeSsupgrposition)
VARTM Yaouu®Uul 1 § 8&&0Ua bdiuknaadstastegresin transfer molding)

VIl



1 1$58$89%$3N2

wi OOEaODPUwOL E O aeninigdghaladta & 400D YO B G uamelydek a U

i1 OEOOT OdaAgEEBHQ OB 6 UwlOIl T 1T EUa budauwEuaEad gud Ukgl Ui
EOQOI Oal OWEWOOET UOwd O1 UvuaO®IOEEQ udESAEwx OUDUAU 6 Wial T 1BYED G
Ol O6apUBT wOI 1 0gal OgUHOIIF &wul auT BYBEB§OWO U WA PR
I PU4Al OwOgal OwUlI DVUaAHHAWIUITI VOEOCDOODODEAUWA EKWG Ow Y
I Ul U8 Owl E&EEIUAG BBAEOGUWH wl 8 x1 OQwi T adawivikwidiodaIild
OiiTEéE@@iUHYIoinéEiOOIaéioowEOIOawETTOawl
guUU&al UaObUgUUESw awEOEOEEaUbwlgErubdsamw i 0va
0ab00aUwbPUwWwOPEOEOUOT EVU6w @awalLUDUB®AOOBUWHAGWU &
OET aVUaTEwi LTT wUgEEIl OwOgagUUwWEwWUal UUaadiosUua
UwY1 Ug Ul O0wi 1 OLO1 Us U AOWWwIEaWE 11 Gl ¢gdU Bl UBDOUBUROS B
[ OUUAaAaUGOOWEWI I OEOOT 04 00U U ankud Eax EOuasEd WEO WO NI El
i1 OEOOT 04 aUbwx[E4d.RADB Ui U DOHIDUGEHEEte mechanikai

Ul Ul 1 O0dUOCm YEOXDOB®HOAUwWw 6 Uw Ew i OUUGwW g001 E6Ow
I1TaAaLO00N EDAVAUEWEWUAaAT UVAGBDODDOUGaABDHEOWwUAaT OYI
UaadObUw Ul Ubs Ol PEACEOQwWPUWEW iBWUAUBM@®WL DB US W
1 001 OAUPAT UO1I Ow il OUBUBUI Ow il UIUI 60800w Ew 0L L
OdUI UYaoUObaaUEw OPEUUwW OIlTYyadubaGw Gaddbauoii
YI Ul Ol E6U6UIl whPUw T EVAUUEOwW YEOOEOBGwW wEDPOODC
Ual ug&®eU0UB UaTl Ow UgOoul O1I 61 Ul 66061 Owi GUuUvauUED
Ual UUaaOObOwWElI I OUODAEPGNEWOPOEWEWUI UOBOOWOD

komoly gyakorlati N1 O1 QUBg®H.11 O

wiUGEEUgOUHwW PxEUEEOQwW O1 1 N1 O OHw 6aupOw EOUL
T aauvulauUl ET OOOGTI PaOOEOwWOBUALOHWODUUABUDAUOUL

OPOEI OOExPw Oal OYEI Ow 1T AEQUEQOwW EUEOwW Ot #w Oa O/
NI OO01 O4Hl OwxkO®PDKWW EVEKETI UBUI OwobYaoGwol T
Ul ubs Ol 1 OO1 UUPEwW I UGEEUgOUT T UHUBT 801 Ow 1 001 ¢
0gagUU0OwosT wEwEUVUAT EwOET avasuUpPalwlUal Uuaadwl
I OT awEwi OUOEEIT Ud Ul O taEAaEIUERWD OUsUNBT YH GXUEQEEWD w C
Ul U0UT UAEEOUUOwW U1 UGB OT 1 OO1 UUPAaOEUOW EOI Oaw 1
Uaaal aUl UwYET awOPOOPGUWEEUVUEBYBEBEOEEOUDBWAE IL @
Odx1 011. +aUl EUGw Ui TaU0Ow 1T 01T aw Ew x UedUag x U
Ual UUaaolOEI U601 OOIl Ow Ew TET a00a0660D&EOROMGEDA®
i UGEEUgOUB Uw E &ie, ERANHE UIVal uuYCegGB O« 1 Uw UG 8aA UK w U
xOOPOl UWEOEXEOQAET KwuxUOUOUgx UUwU a4 laz)kbgyaad® O Ow O
EOOEOOE4AT EUGWEOEXxEQAET OOwdI Ul YUBsT T OwthéenbOa UE
OET avual ul OEl1 001 Ow il OOEUEE w Ew U6&aliiaadarcalul Vsl
Ni 001 O4APOwW Il UHUI Owi AOBUUBOOI UILTTAOWDUBG w / «
xUOEO8 OaUwOOOawWEWOKUaaUwNI OI Ousl 1 OwEOI Oal (
UOYAaEE wpdililg WBEOExEOAaET Kwi OUOEET U8 U1 Owi Ul U8 0

1



Ual UU4aaOEI U601 OT T 4awoOdx1 U0wOBOWEQIOEDWNWOIHO ON OO
DEHwWOgYI Ol EGU0wWO00adw wxOOPOIl UwUal UUaalOEIl Us UI
1 01 001l UOVWEWOEUPELA QD @lad Uil 438 OUEOQwWE&a wg OO01 ES Ow
AUEOCOaAUPWUI Ul OwbUwNODDOSEB]I OWEWKkOOUHUGINB WU A
Lal OwOgaEl OPwNI QODOAHBWAS BV WOYYS UHI OwOOEIT OO0I a
EAwWEEEDPUgYwUI Ei OOOGT PaOOEGCQ®S VAL QWWwHE U DAY @ioo®
1 O0I UNT E6UI wbUwi OHUI T a071 UHBS

$O001 Ow OI 11 1/00 #HHI16QWIEOT 46 Ul Oux B® 0 O gukgRAI g0 B &w
Ual UU4aaQGoBauadi © 006 x Hw EO O UDAIE®E OwEaOOOUqUAa U
YPaUl @oBWEWI O]l 046Ul wdlwUabOUOAEDIGYUWDEBEWAD AU B C
YDUI OOl E6 UG 0w EAOOOUwWIidug BEO@D U6 WwHbuw w ERU EQABUHE U O
UExEU4 (DH@gEOE®ST 1 Ol U6 w( UOI UUI U1 OOwi Ol awEwOOEI
OPOSOUWEOOEOOEVUWEWI UGEEUgOUBUDPWXEUEOGUI Ul Owi
1 O6UT 1 UHwxUOUOUgxUUwUal UU4aaowdddlilurw 00 EWGuDad
EOI 00al OwWEwYDPaUl a00wxUOUOUgxUUwUa&l UU4aaOEI UBU
jeleOUHUI Owx OOUOUEEEEOwWOOE]I 001 a1 1 UHOOwWOPOUWE wWOI
 UGEEUgOUBUUADPOUOCAEPGUWUAOI UYI UET OQwl UUI WEWE®BO
*UUEUAUOOwWUOUAOwWODl BuOO ki OCGEH@& DS leghdna w
EwxOODPOl UwWEOEXxEOAET KwU&al UU4aaOEI UsUI OwPEHI LT
YDUI O0dk@b § 0QWANEI OwEwNI Ol 601 T BdGIEWEH AIPHAQUOB U WAa b (
Ol OWEOOEOOEUEOSwWw" 6 OOOOEOQwWUI OPOUI OwUOYaEEaOuwi
minden esetben vaOPEA ONEOw Ew O3 UG UUI Ow ®U uli B0 UWAKIOI w
1 Ul EO60al OOl OOwbOal OwOGEOOwWEDPaAaOOagUYEWEWOOEI C
OGEUeniiu OalaooGcuai als



2 29 *(1.# +, (uBNBS$* (-

)1 Ol GuwiiNiai OEIl QwUgYPEI Owalll 8AO00DOEDWORT DE
OgYi 01 6066ai 0l VOWOENEwWUSUAOT 01 Ul GwpUOI UOIT U
OGEUAT Ul POBwW ' 1 OUUEDOOW Ew | UGEEUGOUAW Ual U
6606 U001 Ei ®p0alw o VUw Ew Ual U0aadoOwLlal Obau a4 OOE
Ul BET QO iwaDEEE &ét.UA szakirodE OO O w O EOESEEBHOD OED W Ol
Vol &0auoi 11 E0aU0a00WwEAOOEOwWEwWOl ULOI U1 01 0OwWE
[ O] COwlHDPUBHEGE UOOWUOUAOSE

21 - ElT avasubalUwi UGEEUgOUHWU&Il UUaadoo
AiUgEEUgOUHwUéiUUéaOOéanTET‘OOaOaOUwEOEx

A A N N A N oA e N

Uali UUaa(O)(E(O)uyl(D&)lEEuJ OExNEPOOEEOw PUwWwEW U4l UU44A0
000X Ol BOUJDOUUDUQ\OJUd LEllUEDIYID@JlH@JEJIUEDUIOGD@.l@HuJI | OEE|
wi UGgEEUgOUAWUATl UUAAaOWEOExOiuOPEBDGHW PO ®IUAE
EOaETAUEOwEiiObéE&&Eﬁﬁﬁﬁﬁ%@@@&@ﬁm%@ﬂﬁb
EwUl UO6Ow EOEONAOEQwW UgT 430801 OwvYsilal ULOw x
Ol Ul YUBTT1 OwUil OET1 001 aAwU0i UdsOwi BUaFODYWHOE
EOOEOOEéOUUOwEwUéi UUaaodil Ol Ol DwUa ganélyi dla g Ul
(esetekbenezerU OO0 0a UAwaaUGI UHWOPEUUWEwWUA&AT UU&aa00U0wC
Ol OOwOPEOEOaUEOPSwW woOOUUATI ULOwOETI hUBGBHAUC
UéiUUé“OUiUYiéHwOéUOngiOUHEOiTiUwiiOEEEUEu
EAWEOOEOOEAEOEGHWA OBOBWUDOVYABGEAWEOEXEDQAEITT E
1 O6UaU0GUI OEUAT UwOI TUT UYT 46U1 OWEWI LUAOgUgOwd
EwUl U066 0wl 00adowebeoysbwebhdBa0EHOWAE] DDWD Vig &£ &
Ual bUuaadoOw 1 Ui U60Ow Ew Ui UYTI 46UPbw | OOAaEOECW
LUITT 0ad0alwolOoUBUAGMWEDS YauBauldWiadwawa i 1 O Owi T
i O1T OEOOPSwWw w Ual UUaaldbbow ODDPOAEDHQOURWAEG Waw Wa
KT adl YT al O0wdOUOaOPEGKREEDL OAT DULWDESHEDBGBAUBO
EOOEOOE4AUVUEWEwWUI UYTI 46 UDPwi OOAEOE QWi 1 01 aduUgC
YET awxGUOavaluBlUwdi 1 0gddaglbwe
22 *pbpUUVU&adUPAUWI UGEEUgOUHWUATl UUaadbObO

AT ET a00a0adbUOwOET avasubalwlal UU&aaOOOWOI OO0
U
I

[—;

Ual UYl UwUuosUapludoybabdddl WY4dauw@al uUuaaolEl

Ul
EAawOOaEOwWU4Al UUAAOODPEOEOgUaUOOOWEODI Oal OQwl Ul

0
i

3



OPUU&D®O®EVAWUUEW EOOEOOEUW EUT UT ET U801 Ol Ow YET aw
Ul UOB CkisOWEEUEEU4Aa0EEOUW aagamand i a OaUUEOw Uaoduodu
guUal OExEUOOGEGw OLUAEOPwWw 6 Uw T EAEEUVUAT Pw 004l EU
OOUPYAEPGWEwWUI UGB Ows Ol UEBDDOODOGOONEFP&EDDBEBI OME
i1 0al awEwOsUOgOoOgOoUl OwdPYIl Owi aOUUEEEEOwWOI 600wl C
11001 UUPaNaAaUGOWEwWOB6&aal OI OTT EUGwWi PaPOEPwWwxUOUOI
YPaUT a00Pbw OIl OOw Ew Ul UOBOOOOET xIEPEBWEADW E @201 U va
Ual OxOOUNAEGOOwWOdT wEwWOET awEOCAET PwudUwWwPEHEIT Obuw
NI OO01 O4HI OWEEGOWEOCEXEQ®@IFEBKaAaUOWIDaDEOANE Ol KB
NiOiODOwOiTwEwOiTU]OE]OHOwUGUéGUHOOwTOTawEw

z A N o~

OOUOaUOAOUUWEEUEEU4A4A0EEQwWUALOUBT I UWEOOEUUBUAI
OPEUOUwWmpxd OEaUOwlI T awdi T 06 YHWOOOUUUUOEDGT Oawx GU
egyedi, POOI UYI] wObPU GaADREAU WE OO B OK 6 w$al OEI OwEA4 w
T EAEEUAT OUWEWUOUOAEUT aavulauUl Oawlalw@ipi il UwEUAT

wi UGEEUgOUAHwWUAl UUaaldobOowi ET a00abadbUwEOExEODAE
TaavulaUwl Ul Ud Owh HE & 60D Wit Wa MG WO g OUUB T I Uwb
YPU&AOOUwW Ol ET EOPOERWAGAGGURHaBIGUW BOWIAID=OO0UOUUAT E
OPl Ol GawFrERAIT x1T Uwd UwoObPUI EEwVUasUPaOwl Ul U OWEOOEC
amelyek O1 1 OUO04aOT phGWAOPEOUwW Ed4w EEGOEGOwW 08 UALO0wW
UlTTUEgUallOOwOOxalaoboUel BAPWBEBVGDEVUDGBEDADOOGE
NI 001 O4HwWUUT EOOEUUAT BDw @00 G RO EAaau EAAIUER600 U0ulig) T C
50050w@®@®b&&&mééiOauﬁuuUaiUUaaOEiiow@mE@Gowéb

A AN N A A

EES OI OawYKDUJ&@@aaIlO)\é:IEJlHOI T woOoé Uw Omiuaykad au 1 GAEAl udlul A
I OT awEwUail vuvuaaoldEl i OUOaEE)GOU.JI EVUAUEwWUaaododuUl YHwW
i1 006xHWNI Ol OUAHUWET | OUOAEPGWEOEXxNBPREDOABBWA U

N~ 2 N oA~ A oA~NN A A N N A N oA

EOOEUUsBaW®OI OUEUUEOAaUS

221 *PpUVABUPAVUWUAT UVUaadbaaUuUpPwbOGEUAT Ul OWEUOXxOUU
AOPUU&BUDPA U wERIHWGIAIONNaGIVaw Ul wEwi 8 0gdUsUAal UEI O
I O0O00gOUBUAOWOENEWOBUAHEEWOI 1T N1 O] &anuiE & x OODPOI1 U
sz20U4aa00aaUbwi ONAaUAUOODOOI U VIO O ¥ iaBE IUDIUDE O

] 006 UagUPOwEWUl U668 Ow O1 V0T UOPOUAaNAUOwW OENEwW I &
LT THI OwOgUET gOUPOWYET awEwi 1 OLOI UB0wWET YOONa OB
szilikont vagy epoxi T 48 EOBIQQWE OOE4A4 OEOWE wgemd QuwO§Uiudh @&da u
Ual UUaa00aalwil Ul UsOwi 60xOU0wUAGUOEQWEWI 1 OL Ol

4



alkalmaznak [19% OWYET awi 8 001 Owg OU P O ui 0 U E=lUuva Edua @i UUUET Ot (
OgvYi U0l 4aAl OwEwOIl 06 0awlal UuaadbaaUwlITi1UEqUA

(a) (b) (c)

16 wabEW BA wE O U O g O b épaxOH Oy g 004 0aUa OEOwWO6 x 6 Ul Do WE A wt
EAWEES OwOl U0UI UOPOUEwWT aaula UEOwE A whapaBoaE@ugid (0o0hi DukL

gOUola MEDPOOOWUA] UUaaOEES wE

AEUR Gw*gavYl 001l OwUal uvaaddbaalwl Ul U6O0wOET al
Ual UUao®auwa Owl OHwpx Odowi aEOUAEGOOwWI 80xOUE
Ezekkel EwUal UUavady EQWOBO W1 U6 Ul OO1I Owi a0woOgYli UHI O
/T #WEOOT OAEUOOWUB O0AaNAEGCGOWEEGEGEOWEWUOYAEED
1 ONaAaUaUOOOE D wUtasalad 0B WWau U & x 0w 0 Wd WAIE@W 00D
Ol Ul UaULOb?

Gyors szerszamozas
(Rapid tooling)

1

Homokontés ‘ ‘ Lagy anyagokkal ‘ ‘ Kemény anyagokkal ‘ L+ Gyanta alapii
Fémpor alapu
Precizios
dntés | Szilikon szerszamok | Fém (plazma) _ :
™| szérés -_Keramla alapu

|
Elektroformazas _amlna

galvanizalas ﬂ

_.

206 wWAEUESw wi adbUlwUai UUaadoaa Ul aZirauEEN RO@GT Ba O

222 EEDPUgYwl aaUUaAaUUEOwWOBUALOUwWi 80wlal uuaaoc

wi 60xOUWEOExKWEEEDPUgYwl aavuvlauvll Eil 000GT Pao
UEUUOGAOEOG w $ OHUDEAIAGIOWUT @w U wE OGO Uw I ET

i1 OEOOT 6aauUll ET OOO0GTI PaOwpObPOUwxs OEAUOWE wi Ug

5



T1 001l OUPEDPOE]G waad®a oDl DAwN E V8 Uwi Gussuwd 6OuBEERU, Y
TaavulaUUEOw Oo6Wial YViUauw Bis U @i pagiF FARHBDAGAE Ow Ua 001 E
i OUOEOgYI UHwT LUHEUEUOUOAOwWEwWT ET ab0a&kadbUwl L UG
EUgOO01I OU1 UUBOWEWEDOOUUPEAUGW wi OUHEOPOIHWB W L
NEYaUaUEwWYOOUWEwWOUPUPOUUWUT ULOI Ul Ol O0Owi pUA&T Ol
PUw El 1 00anaivdd®NE B E EHBEG KY w U IO @B@GH B& OEaUOw EaL
OITYEOGUqUTEUéYainUééiOwOQéiOinUUéﬂ@MMiUwii

structure). $ 4l OwUIT UYI 46Ul wilT awbOUI OagyYl OwOUUEUOUUwW
EOOEOOEATl EUGUAT wOPEUUOwWUT aEOCPUWE wWI OUOEOgYI UHRHwW
Uil UGl 0601 Oausl w NEYaUTl EUGOw Oal w Ew UAEUUAaIl UC
UgOil T EUgOOI OUBUB0wUI UabOwOI T1 UHYS OwEAI OawEaw
%l OT woUwsaEOEXOWBwW aUUl OPOUSUUwW OB W& Y Wil WY @ & W
OGEU@MHBO@EOw iOHaOOqDTEUGUaT‘UGOujéﬁﬁm UéiUUéé

O OY E UlsatkadRdwder Bed Fusion - LPBF) elterjedt 6 Ww a1 O iU TGV I—DOOGI PEWE
mm%ngUHwILUoUwIOHaOOaUaUaUEwEwOiTGHﬁ@EE@ﬁHEE

A e oA~ N A A A s N A s N AN

EPUI OUwi 60wosal UwuUapoUil Ul a4 o LlUDMOS) qyeritadott EUw , 1 UE

iUgEEUgOUHuJUaIUUaaOOOwI wumwamuume@mmmmeQMEc

A e oA~ N

oA AN

OET aUabO&EBEOVOAD Kuw OaOOUEUaUaLH-EhUEoplIO@M)@mgtYI UAw T 1L
OB UHEEwW UB44l Ow gOUgUUI Ow OoPOw T Ol awi d4a0UEOQw OD)
Ual UUaaoOU0wil Oaudb @BO OQUEBWIEE S OT OawyYbUaObaglOoUUu
ODEUUwiawEwTDEUDEwUéiUUéaéwUOYaEEDwmamﬁméEUEE

A e oA~ N

OdUaLOlwUal UUAAOEI U6 0w L UGB UBu GIODNEIx@dI@WaI@E 080 | (
iOUOEOgYiUﬂufrtUHEUEUOUCm@mmﬁme&dﬁ@%@@&@k@@ﬁw

A A A s N A s N AN

1T UYIl &aR233H0euldu E4a w g1 a w Odesn@tda)@u @OUHBE BT OWw x OUAT ;
O0O6addbBBPwaU-w w O1 T O6UOOa0aAUW OOOEPOAEDPGNAYEOQW T
lUBA®OUI OO Ow NI UG wWweEDGUIEE HH W T Ow Ew T ET 2
UHOgUgUOwiI OUT aEUOOGwWOI T OU O 0 4 Gal (BrusugBRus U BaU UE B
AWOEXEUA0EQOAUEDBOPWUOXxOOGT PEWOXxUDPOEOPAAEDGL
UOEOgYIUHwILUHEUEUOUOanUIUYIaoUoIIaow$OOol

A A AN ~A

AEEOQw I O1 OEOUE wezd Ua U wBalaudtesn uimadekniENaallouE B w
UU6 OHwl aavlUaUUOQWEwWI HOT 41 66 U0wd UwWwEAWUUGOET OU

P T 4

lUUAa00EOBwxUUAT T EUOOOaU0OU0UAOQWEWI OUT AaEUOOGW

5
a
L
I

C C>O>_‘_’_:C -, O
—_

O
E
9
a



U1 U1 6601 6ail EEI OOwbOD 60 wE ul EAE (agEvuaiDoarbusltadl QUG
szinterezett OET OOwWEw T ET a00adaduUwodi 1 0U60adb0wobdET 60O
O1 1771101 OAw T HYI 41 UAw 08 x1 UUST Lw 6Uw UOYAEEDuW
Ui BET 001 aHwx OUOOEGOwWOBsUALOOI 08

Al 6800a00UEUa Urbuxdk@abausasUleca Uw U4 1 Uilia@ oW oduwox @ @
|OHaoonmameEOUOEOgmauﬂumangwwn@wmmeumw@mmq
EwTETéOOéOaOUOinUI EUOOwawmwww@@@ma@mwwﬁﬂ

pxd OEAUOWEWOEUEEGuWI 1 UAaLOUUBT 1 Owd UwE & weeOOE UL
tekintettel kell lenni a tervi 46 UQGWI OUKw O Ul U¥EOE QUIUIAGIED]
OPOHUBGPED OBI OuEiwH , Br520uuba OO UE Ua U U E O wlasCOELT G
Ol T OUOEGaAUORAIL OUG B WHAWGOET OUwWIi 1T OLOI VOOE A BBEAUIT «
Ual uuaaolbowil OLOI UPwOI O60bUBDWOD UGEWI ©Owda
EOl OAaw EAwW 601 UOUEUUEOwW O6gYIl 06 Uw U 43.04 OKISN & EGO
nyomtata UUEOw ©06 Oaulil Qg BPEUYOHEA GE I0AA WU EEwW Il &l Uw E
I O UG U&HAI OT 1 UHwUaT UBRAOOOxaUwdd O0L Owe

/ EUOwWw V0w OUBGHEUADUE B d@zesa4V) Ul BUa O0aOUEOQwW i Ugl
UéiUUaaOEianwéhbbéééadéﬁéameUiTiUEqUant

AN oA s 3N

EOEXEOaEIEGOwKYYuJEDOOUUUwUDOIUIUIOwIUgEEU
OaUOUOEaAUGEw ,OBIOWILME W 6 Uw B[UOBPEUAOVEDWWZ OB U4 g |
OadOOGUI UTT 66 Uw il OYBUI OB8UI woOl 1 POOAEEWEOOE O
0abOoGYPaUT a0EUOOO0OwW EAQWOH U MO W W IOWE IVG®IOL 04 ED(
Ol Ul UUadbwB&AOE GO BWENDDE depiehh UB B G U 4 It.LEoelléttt Ul
NEYEUOOOEOwiTauJEOEODUDOUUwOOEiOoowbﬂwémmc
1 00a EGE®H®018Nigo0 OEUET POT w UUI 1| OFHEOQOHOLHQIUAT UU
OB8UI UxOO0UOUUAT aUwli O1 01 4008w, 1 1Ta00ExgUOUU0A
i T OLOI U0l a1 608 0wUlUAOWOITIi 1T O OwWEwWI 1 601 UUPED WG
223 " AUT woal aloGuwx OODPOI UdolimerH GuwaEDua IGHE Dia und & TEDW
i 80OEAOwWOB VAL O0wUAaAT UUAAOETI U601 OWEOOEOOEAT

(@}

wOUUEUaUOOwWI T awodsUEI Ol UwbUAOAEWEWI 6 OEHOWO
0alT aUO0GwxOO0DPOI UWwEOEXEOQAETIT OUwT EU&A0AaO0OGWUI ET

El YOOEUUEOQuwI 6004 006U U uH asud WaH T GrEalsUEor-aGuadluGmpUORERul



UabDOUKUH 20w woOaUPOwl ONaAUAUwI Ul U8 OQwEwi 68 0xOUU0w
Ul OEOaYLOwWEUAT EwWOUWEUEOwWDT 1 OwUAaLOOgUET OQwl OU0UI
O O0OLOwPUBw awli ONavaUuOOwUObUadwl OAHUAGUWEwWx OOD(
OgUHEOGAET 06 00wYPUI O0I EPOB wWw$aUwOgYIlI UHI OwEawl OA
OP61 1 UPOOWEOI SawUOUaObwl OAUA ¢ U wE w xi &y0®s0ul T Ul uveEaQlED<CE
EWEEUEEOUWO UWEwWx OODPOI UWEOOOaAUUI UGB O1I PUwI OYI1 &l
YYY-QBWPUwOITT EOCEEGwT HOBUUBOOI Ul OwuabpOoUi Ul ab
OOYEEaAUxOOUKOwWOI T OOYEEU Wi 601 Dwpxd OEAUOWEUOOAC
I OAT aaul00adawlLUll B®OWGUWh EOWpQusdiadddEaid UUE D w ¢
indirekt SLS 1T ON a WialUawbalag O HwOl 1 OUO00a 0aUwOOOEPOAEDPGNAYE
OLOGgOEgaHWDOXxEUPwWUI UOBGOT T awli UgEEUgIOWBHaEUWE 10BUA &
Ual UUaao0o06 Faud CalbWipQuwi EW S OO0O0aUval wdgyYili 66 U1 wd UwE
Ol T YEOGUg 20H W au@WEOBAHD BED EBDEEDAgUOUU0Aa 00w O1 aw
El YOOUwi 6 0U6 U4l EDudDENE audiiGedl VESEg@EIuE E BB Wo U a
Ew xOO0DPOIl Uw OBIUEE D4 HIO6 Wy ad@&odez0 U Ull @U ahald® g U

Selezn Yw 6 Uw OUO@EU&EUVU0BHDAEW ] ONaAaUAaA UUEDOMWEUOO A D OF O
@El Ol 6 UOYOREW ILWIVO wUaATl UVAWAEEE&ED IOGIODB B G A WH w
fe, aT AW EW O3 Uw i 6 Ow UUIOERE®@D DODBL 000bE] OO0 w i
08 UBHWwWOG OOl EdOUsUITIT as Ufildméniek T BB OBODEBUEOOEOOEL
Ual Ulaaldougtam Ual BiOw QUWEEET 00aUaYEOQwEOaUwOET a
OLEOQCAET OOOwWOPOUWEwW/ wiAYI al U UPwUBOal aANT wNi O
ezeket a filamenteket pU O UOUgx UUwi UGEEUgOUHwWUA&aT 4UA aOET U U
OUUEUGOwW YPaUT aONaOw Ew xGan Elswuw § OIEEGGHRIOAAEG K
Ol T YEOGUg Ul EUGUAY AAIWE@DOIBPEOW ExWu I UT EOCs Oal Ow x|
a1l oUW UPBOT wo UwOUBOBUAKNIEOWBgOUgUUOwW ! 2wi DPOEO
UgOil TUaaaEO6OwWEVAOAEEDaEEHEROQEOEGEBaEI WPAEOgU
UAEOEEAUPwWOaAKOAUEwWd Uwi AUy 0aUBDWEDAQEUVUA ED GG K
Uwl AYT a1 U UPwU Wl &aNE wdEg Y d ©OuEg Wildw Us Y1 06

Al 80wU&al UUéankeleEd OB OJ OEgAHWEEEDPUgYwUl ET OOOGT pao
polimer EOExEQOE&NT BWU&4aOO0OOwPUw I T avul w OEKfgetedd w U1 Ul Uu
ObPUU4a6UPaAUWBRA®OBUVDaABEAGE UUAAO0EI UsHUDWO&T ®WOGiub
T AUT wOl Owoal a U oG wEuEGEXRE W QEGDu@IBait B0 U0 wUil E

8



g 001 E6 OUGRFF vagyas# ukqu d Uw Ew Ual 01 OUgYwO6al UwUa
EOOEOOEUEOwW EOOEUUBUATI Ow 80w xUOUOTa8. UAzw U4l
gOO0l EoOUBKbIAITICHAEEEP Ug Yw UlxBlQAXAGI kBB aaWET Us U
O6U4agUBHOBE WERA WwOgOUUBT 1 woé Uw Uaos[d9). BawhanU L w E ¢
Obi1 01 001 EAwOI EIl EOPOEPWUUOENEOOUAT @OnEdDw UIT O
/| $$*w PUw OaOOUEUI EUGOwW gOOIl EaOUBUITITI ad6UuUl O
Ual UUaaldoobowblBouOoawgy Dbl EGO@D]I 11 a500U0DBDWBE G@ L
fTUaLO0UBT 1 PudUwEwWUT UGB Owl EEAOQwI Ul EAwYI! 01 O
5. Aawg OOl E60UB6U0UITIT 46 V0UwOOOEDPOAOT EUGunéhant UgEE
U1 UO6 Ow U amdiud @raedWau 6 Uw 820 O OF a) W i B @bl @g ® D puu
gOO0l E6OUD®WIwiilagsAEUg OV VW e BeOoEDDOaBBEGNAYEQUOUU
Ol T 1 UANBwUA GladwWA E D@l UWDAIoU 4 BamadPaupi 6 Oal OQwE OE x
wi AUT woal AU Owuda O®OWEIDa Ub Wa U &IUGGAG®IUBagbIIGAa ui
UEOQUOBEDAET 001 46 UUIT waddIiodws aud OGEPRGYBHDB VA UO0U0
EOExYI UAwOgYI U1 0606 0awoODOET Mindtoltal 500AL @inCEuE e Wil
wﬂeéw %# , Ow 2+2w auw UEUUTw %Uiiié@@@@@Ué@@@

s s s oA N oA

UoUIIYEUUEIUaIwNIOIOUHUwIEUaUUEOwYEOwanEO(
Eadw YOOUOwW T OT aw Ew xOUEOExKw Ul ET 6O6O0GT paOw o
OET a06 0OEl Qwi LTT wEwWUBUAl EUOBOwOgagUUDWEET 6 4t
iOUOEOgYiUHiOthOQUUwUéIUUééOEIUéUiOwUéDOUE
El OOYBBGUAOEUwW OIT1T Uw O6U4a3U01 OPw xUIl EgabGUuw
[10al 001 UgUil 1 UPOwWEWI EI158.000 #FiM-08 GFBEWEDHWIUE O
YaOUUOOUw T aEOUEDPOI KabGl Odw 5 13, AwbUw EOOE
OdUI Ul Pbw OPUw EPOOUUUA a Gas B § O 1 UEDEE b 414 @GE G
i1 O00UgUI OYAw Ul UL OAUB W EW: Was@um@ioctuw 000x 0abUob
i 000ad0Uw O ET EOPOEPW UabOaUEUAT UOw dUw T AYI
EOOEOOEUVUEOQwWUAaAl UU4aadb0b0woboUagwWabbEbhd @dh §00WH 8
UadsOUBaB0a 06 U0LwxO00POl UwOOOx0abplwUal UU&aadwi H

TP VI S

UsUOPUgOUBUPwWOPOUAAEUWETI T OOaaUOONES®
wUal Ol CszbgOrlui OBl a4l 6L w oi2E+E2DAuaaYiudl Bilaiawd PEOwOD Vi

Ul UaPDwOET awUIl ONT UgUOs0aLwxOO0OPOl Ul OOwl OUAUO!
i OOCAEOEUOUW?200EONI zgudad uwdv @aml A0 WE Duwdg 01 01 aU0a
/ mlinUODOUUwaULOanaiDUwﬁUwOUDUUaOaOUOEa
Ol ET EOPOEDPwW YPUI OOI E6UB6 Uw UUE UP OU U-nyointatetti & UE U
mGEEUiUU]OwEuJiUb@@@m@@dﬂnwﬁéﬂﬁﬂéEéUéiDuJOOI

A oA N A A N

IUgEEUgOUgWEMB@@BBE@E@DMQ@&HHUG@NMUMKHE@&M

9



az&SOaOOOEUOUUw/ tm1u©ETaOEEwiiOL@M®Em~UEiUUG

AR A NS

Z  x N AN A s AN -

EOOEUUBUaAwWO6UI UUUEEDPOPUAEGE GMEEUUNODOD GiI@ @In@il O (
EOExUOGwWOxUDPOEOPA&AEDGUWE OFEHRWDAI2IW w@d@NJAJEAIUWDERDW

Z  x N A N

EOOEUUBUATI OwauUUT OUOEaAUAOEOQwWd UwYI Ul 01 EBUbd 01 Owod
224 " AUT wdOi Owoal avuoGuwxO00poOi Ul OEAOwWOBUALOUWUAT U

WOUUBHGEODHE OUEUGUDPUOD w OS5 rydlE®AUWIOR 4 THNE @QuEECG 1d
0al aU0OGwxOO0DPOI VRIEDEXLYVwIEd DOEHLOUEOwWOdUaLO0wi Ug
UéiUUééOEiUﬁUiOw E@@E@@Eé@E@é@é%@@@w EOaETOOw

.~ A . N

UEUUO&APOWEwWUAUI Ul OOPUOT Ual PEwm2+ AOwbOOI UYI w
Processing- DLP) is.

6 EOUT wé Uw O @AEABUI E D@ IF OEul 6 @A | UUOWEOI Oa wEwOl
TaEOUAOEGOwWUAaUIl Ul OOPUOT Ual PAYEOWOaAaOOUEUOUUWOE
O6x1 UUBT 801 Owd UwdOs ba Uk &0 B 46 & 6raideg € anyagok
 UGEEUqaOUAMGaEaWa g U UUI wYEOGW GIOBHEWGBHWIGIHRABUAUUE
i OUT AaEUOOGwW O1I 1 O0UuUbOadaUUEOwW OBU&agUl UOI Ow EOU
Ual UUaaolOil aaEVUBWSEE]l wdodxagUl OUI OwWET wOET EVUwT HaA OO
] OHA00a U000 lwl&EA VGG BPEUAES UDBR ODE@EO WL T BHEA Uyud Ug U
OgYdUwUUaOwEWGW U ¢ 8 BdeudnkjadEd WO U O OB BN ED W ¢
OaOOUEUVUaUUVUEOUWaVEAUEDEBWAIDI Ol Udw wi UgEEUgOUgUU
gUIIqUIUOI@@@UM@guawamUUwOExO@w@BHU@UbUWHBU
U|E|UUOlmmm&wHeumwwm@m&mHWOUOwODOEOOUw|HOoUUo
20 termikus ciklust kaptEOWE WET U6 Ul OOWEOI Gal OUwogyYl UHAT Owl wl
a000Pwi ETalaOwEAaOOEUBwWw$aUwOgYl UAI OwEawgUIT g
f UGEEUgOWHUPEGE g D lWBEOUA®UES U]l Owil 6asUows Uw
Ul xI E6Uw Ol O1 U0l 46U6T1T d&w dUw Ew EI UBUI Ow OUDUE
EPOOUUU&AAOOO0OEUBW awgUITagUdaU0wOl OwOExOUUWET Us C
NT O QUOI 41 UUeligs @O ® U E O IUOWETWO whxyl ukE®W wiiuK 1Ol 8D QdwU U
OgYIl UOI a1 UUWET dw wUl UOPOUUEOwWgUI T a0a®By wET Us UI
F YOwWwd Uwhl wEPOOUUOOOAOWNT O OUOT 401 OOwEwWUgOOL
OgYI UOIl 41 UU0Uw ET dw $4al Ow Eaw il Ul ECodalvyOaUila@®d Ua!
Ual UUaaoOEIl U601l OwOPUwUOUOAEUKwWT aaUUaAaUUEWEOOEO
Ul UOPOUUwWgUITagU8U0wpUUGOT 41 O UAwWOI T EUgYwl EVUAU
YaUT EUGw 6 OIAU UBRWAOEOAYWEBEBH Wl L UHEUEUOUOAOWEWT HUIT u

alax EOAET KwUal UUaaOEIl U6 UlsCuuwi Ul alusbuB WuaCel Y 1 N3 udd UOIE

A A A s N A s N A

OPYI Ow Ew | OUOEOgYI UHw T LUHEUEUOUOaOwW EUgOOI OU:

10



Ual UUuUaaldEIl Us Ul OwYxaapl&

~

AN AN A

W QuiXTOM@IPE] WEWOR A BU 4 a OF
OET EUwl ACB UDAO®ODUT MiaGl 66 Ud Uw Ol 1[6606E®A Ou & O
OUOCOEUBWWED E® 4 O00agUOo0UaOOwWwl OT awEwUaUl Ul OOP
Ual UUaaodobowi il O BYyEBB®OWHIBO@®w BT a0d/pua QestreU D O U B
UAEEAUBOEOT Ows U wey EWE WaEWHEE L ED® RIG 15 Wi D@NBE WDaOUHE
Ual UU&aaO0EI Ud U1 Ol Uui QEICHZMWEAAIGQEEEN Kw Ew 6a 00!
OUDPI OUAEDGwW N1 Ol OUAUek i EO& OU B 6 w, OvBInitht Fazbké IU D 6

Ugooui O 6001 O 62Gal bAu®GEINA U FasgyGE EPU OB EDuGstal UD O1
06 Ua|_OUuJEUanuUaCﬁuoEOOEOOEUEOwﬂzuuomD@gJ@égJ(glElEuu@i”

~

A oA~ N N A

A A N N A N oA e N

A A N A~ e 2 oA A oA N A A

(”)T w I ONAUAUUEOQw 068
Ugooui Oi 6061 0w w UgOOUI 61 61 Ul Ow 1 OUAUE BOF & @ L
EQAaEI Ol YaOaUOOwosUwEwWOPUOBUI OLWEI 81T 6UI1I OQw Ol
Ugooul 01 61 Ul OwbOaAaUOEPOWUAEOEUAAEEOWEWUI x1 EB
OgYl UOI aPOwWEI 6w$éUwNi 001 04HA1 OWEWEI I UgEEUg O
illetve E w OEaUOOUuJI | OOﬁwa Na L‘JEE'zé)(étc‘a(")UwD’l
Ni OO1 1

([a)

C&

’ O)
(@]

O;
QO'

T et

EIUoUIOwUE@@E@D@@ﬂﬂHmeuDIaODUngOOUM@E@EUN@DmEII

11



~ s s o~z

A e oA NN oA A N ~ A A N X £ SR sz

6 EOT w o tnuoumqaumuwaam@wEUaUUanmmw@uowUEomGuH
x 00PbU& UDUEGHROB ULABIOWO YEFHEGAOEUwxUIl EgabGUwgOUB UI

ITEU6000a0EOW ULEOODEE oW 6 bFHEKHOBUAVOEDPW CUGEEUg O
OdUaagUl U0l ouwww0BOHODUa#) wi-BEé uDBRUE Qaud GOET E0OGw

T AaEOVUAEGOBwWw wxUOUOUgxUUwlal UU4aa®000EPORL08PGO®
tekerEUw EOEOKwW Ul UGB 01 Ol Uw i UGEEUgOUI OPLwOw dUw O]
OaOOUEUOUUw U OEBEEWAO QDD WAWKED EAEET EEEwWT T OO0I

OPOUWEA w%n#, wOaOOUEUaAaUUEOwWOBUALOUI O

wXOODOiUwEOEXEOaETKwUéiUUéAOEioéﬂwmmﬁwﬁkmDié
EUUYEWdUwUDPOEwWIiI 1 OLOTI ULWEOUOa OPUOwWIi UggEUGgOUHU
Uaul Ul OO0PUOT vwa i PRAX¥EOQOWOVWALIOUWOs Owi T awoObPUOBUI 0L
EGONUOwEuJODEOEaUTOéwUéLOUéT$ﬂ@Mﬁwﬁﬁmmﬁ&d£UaU
OPO@OsdwUALOUGT T Uwl UAUOWEWET U801 O OwoOl Ul UAUL Ou
6B UUBT 6 U6w, POEI T abOwUal UU4aaooEbwlnh@dsaow OB OU w
| OHaAa OO UEOPWEOB OOLOOwWT O1T awEOAUVUWEwWUal UU&aaOOwWEO
Ol OUwYOOOES w$s OUHwWOgYI UO1 40Ul UBULOWEAwWYOOUOwWT O1
~UEIOE£M@+ wOETOOwiUiUGEIGwémﬁmﬁﬁbmtbéﬁgéﬁﬂﬁ@ﬁ
,AaU0EUAaAOUWOI 1 a00ExgUOU0UaAOOWT Ol awEAwaUOET OUwI 1
ami arra utal, hOT AawEwU&al U0UaadoOxaUlUwl O KidaAED @OV & UG WwaE QU
"EUOEEUVUAOUOWYAUEOOAAUEDOOEQWOITIiI T Ol OMdl OWwWEwWOET
nyomtatott U4 T UUAa Qw6 UWEWEUUYEWEOUOgOPUOwWUAT UU&4aOuw
UAaLOUBT I Uw I UHUwW |1 Udd&é,d &za $LAValU tydmiatettl Ua 1l UU & a Ow
NiOiéUHUiOwUOUUaEEEwTHYiaiUﬂwoﬁinUGTiniTégY
[76¢d w T aUO0Qua POUEUOUUwW VUal ulaadObUw dsUwillTawiEI ad
T EUOO0a U000 WHE QWHB#ERGUEUOUUwWUA4ATl UU4Aa 000wl auddwcC
I HAOOGUAT Kwi aEOUaskGA ROENN,GP PludidroouYisDet &l

HiTemp)Ad wl OUH w6 UBBwiwbAad BEB@ OwU g E E w O BAAUIKEYRWE B O O (
x1 EDT wl YwER@RdUUwUUa Ow

, 1 OEPEO]l wo Uwpd@9BUAUUEDOBO3a UGWUEOUO0OaA0alw0oOs UAS
I ETad0adbadUwl aavlavubwll ET OOOGT PaOOEOQwWOBUAL OUW

~ AN Az N A~

Ul ET OOOGTI PaAaYEOwWOBU4aag Ul CEUAI O 1T dawEEl UIOsOME! W Bl B UJE
ITawlET a00ada dUEEGITGE WAaEESWMEET U U1 U w awEOE
dUw Ul UOPOUUW NT 001 O4 Achuy d 8dasErON E @G & DiuaEud @ w

12



Ual UU4aaOEOaET gl a8 NG gHISHA Quild Wi K w E Ailletée ESsU0gEGA0 1T w E
EUODOaB OEOOwWOPOGgAETl OwEwWI AYT 41 UsUPwUB Oal ,aANT w
PDOOI UY!l wWEWEUOO4A68wsawEAUwWI Ul EO8Oal apOowl O1 a
OEUUEOQOw U1 UNT EOw O&WVaAIBBOW Biu® IVEEDU BLD AT Owi UPO
UAYOOOEYESwW wi AUAT U0aUbwi T aLl UWiae WG WE wEGQMEEIS
Oal whaA Ul Ul wEWEUOO46 OEOB w$ OO1 OwoOgYl UOI 4UBEI
I A0AT UOGaUUEwW O OOw U4 a OaWiEddis biw xudObi o8 WAE B/ & ¢
UAaOEET AGBUUBOO01 Ul Owdi T 0gal 0agUHOI T wUaaaEEwWUS
EUODAOEOB wS OOl OwoOgYI UO1 A4UBEI OwuaadodlOuUl YyHI O
xOOPOI UwET Us UGB

1A @ A A A R A 420 rozsda Bronz, At .
SUOENEOOUaAI ,0UUO0 Ol 61 601 Uw DM20 Digital ABS
o Q
2L ueusl Ta 7,73 6,95 1,17+ 1,18
T 0
%ENT H TR 270 220 1030
. ®
HYIl &4l U UbwUOd T 25 30 0,3
" H0al U6AUPWUS Cpr[og 10,3 18 300
"KaGuapodausla 00 ® 230 200 58
101 E OO0 Envduaugz o~
Y o0 @ 200 80 19

16 wUa EdaGraad wo U wo UidiOE VR WaEDPWAWDEIOVU U4 a OEOFBT OOwi HI

, 1 Ta00ExgUOU0U0aO0OO0OwWI O a wEwWE UO O &A0d® WumsudOdAunvaEEdd |
f UGEEUgOUgBAUWUOUOE®HODAGWYOOUOwWds UwOPOEOS UWEI
Ol TTPEaAUOEA U w N B Ipawld s0OILHOGd UUBS OO0 UBUwWEwWUAI
Oiiiéﬂéﬂiéwii OOOUEowwoe@pwHMEowmﬁwmvmﬁmoc

z a0 AN

T VR NN

oA A N

OaOOUEVUAUUEOQwWOBUALOUWEUOOAaWE]I U60UI OQwi UgEEUZG
YOOUOQwWEwWUgOUT I OWEDPI Il UECEDPGUwWOBUBUI OWEOExNaC

13



A-inzert B-inzert

Forgacsolt I

46 WAEUES w,

Ul U Ow OPOBUUBOWEW I

w

w#bl PUEOw !'2wEOaEI] HUOal
OOEUOUUVAUwoUwWEWT KaGUaboOaUEUal OUwEwl AOBUUB OO0
x UGEEUI UUT OUwE 00O UBBuwmwbad d 4 RO GEIIEEN@EaOiAU BRJG | wl ui Hua
aEUdutata E1 6w wi A0AT U0aUPwI T aLUOUT EUGwOgal 6agUHOI
(“)g Yi OYHin ()E‘l C)EaaUquUUEUowﬁlmﬁlé@@m@w@wma@@@éﬂd
< 80aEI YBUI O
UUi C)uni m)i)@/l@e@an Euu OOEU

UHOII

AN Ay

oA A N A N T S NN

OaOOUEUaUDwDUaOaKwxUGEEUI
OEIT aOEEEOOuu OE)OUuJ Euu 0|
Ol 1 Oga

uutl EOOEUUaT Pw OOEUOUUAEDW OI waEUﬁ)DOwL‘EEU’Jgaooomuc

0aul EL‘JGOuuT Ol AawEwWOPPOEUOGaAUDPWI! kwS" wl HOBUUB OOI C

N 2N AN

e oA A N A

oA A N

NYwS"waUanOoOwXIEDIwOaUwEwOaOOUEUaUDwDUaOawc
06 0al i1 8EI OQw Ol Oaubiyiid) EBBSOBAGDOBO0AaET T EOwEWUOYAEEDE
06 06 L’Jié@‘li &@ﬁl@lm}éwﬁ uul’ i Ni al UEi (”)LuL‘Jé L’JéC’)i U‘l a‘l UU‘l C)wL’J(

P N

Ual uuaaoOEI UdU0I U6
80 ~ 2,100 105
B pirhuzamos ch L —*— Modulusz — parhuzamos
. ) —®— Modulusz — merbleges
© G ¢ Merdleges m E 1,800 &\ — 0 — Szilardsag — parhuzamos %0 =
g s 60 . mo g 1,500 Lo 0 = Szilardsiag — merbleges 75 E
B E |2 N W
| @ 3 1,200 Q T 60 3
= <40 t s g "\ \I\ £
< 2 %, 5 900 N 45 &
& g, b . S
£ =, 2 ~ 5 2
<€ o 20 LR g 600 T TNm J B 30 -3
T — [ Y T‘; s ‘:ﬁ Nt
al® S 300 N 15 &
2e° = s
0 1 1 1 1 0 \ 0
20 40 o 6’0 80 100 0 25 50 75 100 125 150
Hémeérseklet (°C) Hoémérséklet (°C)
56 wa EDigitdl ! 2wi A0&T UOAUDWT EHODBERDEVEGEWS Uwi K4aGUaDOaUED
T HOBUUBOOI Uwi A T YdsdasEI Odwg

14




A we A~ N N

*EOxOl Uw 80w OUGQMEUDaUOBRIWOE OgOEgaHwW Ul ET OOOC
Ual UU&aaOEI UdUI Ul Ol Uw UAEO3a UGuw-I-uWwe BE WIVHYIDGW 1
x UGEEUI UUI Owi UGEEUgOUB UGBTI 46w w8ad BidEa OQw i |
EIT U601 OWEOUOa OPUOEG @@ééoééé@éé@UUEo&amwal+
(Pola) 1 Uw Ul ET OOOGT pa GEBKQwdd2u+ 2 wwi DN YAAYUEOA U
Ul EO8Oal OO OwEwWUAaAl UAHOWUB UK OUBUUDEOGQOBDIuG & ¢
ADigital ! 2 wEI U6 U0wguUU&l Ul Owht wEPOOUUUwWOgYI UAI O
OPOGgOHWOOEEOOOB WSOl 001 UUwUaadObUUl YAwIl OGU&aa b
i OUUGW OO0l E6Owml KYwS" Awl AUI UT 1 OBdu Ei@DAea @RI
Ual UUaalOwil Ul UsOw Ul xI EdBUCwW O OQw i BT al 601 OQw O]

YT UITENUOUUWI UGEEUgOUBUPWEDPOOUUUA&AAOOOEUWEWU

Rogzitd csavar

0
@

Befoglalo
szerszamhaz

Osszevezetd
csap

Osszevezetd
persely

66 WAEUES W wUal UUAAOEI U601 OwEI Ual 18 O0waOOExOUE

wUal UU4aaO0EI U0l OwdOsUI UUEUUAUVUAUWOUUEURNE WET 1
aEdmu awl Ul EOC6Oal OWOEXEUAQwWOI wal 06wwd0s Ub Of
OET A0EEWEI T OUOAEPGUO W pYOt KNw O0AwWw EaAaw BOal UL

A AN P N e~

x OOPEOPEwWOGUI DUEUMaa PuRGOQWO OB ®udbrud 0a Ob
mint az egyharmada a Digital ABS-nek (0,102 mmyMET aEUA& &4 EU @GDamidta | UD O

vanOw T OT aw EAw LYITTagl aUEUUEOOOwW O1 1 O06gYIl OUIT w
gOO0l E600ad00aUlUw O0OOAUEWE]I Oab0GEAUWEHGOODIUD UE L
El T OUOAED®WOIT ®uilveOGEIO WA wE 4 wi OHal Ul UwYaUEOOa
ADigital ! 2 WEOQAET wi Ul UB OWEWET I OUOAEPGwWEawWDbOal Ul
EOQOUOUGOWOOOYI RWEOEOOUwWYI VUawil Gdwsaal Swual C
helyen EUEOQw OO 04a OPIUMIIES Il @WIUVICGHEWGI T 6w wYPauUl a0EUDI
ugyanakkor, hogy EWET U6 Ul OwEIl | OUOAEPGNAUWEUEOWE wi Ug
gOO0OET AEEOw Ew OaOOUEUVUaAUPwW UI ET OOOGT PaOw 06 UI (
OIl 111 01 OHw OOV OEDOOWEIDBYAaEEaw ]l O00g 01 OPw Euw i
I+ 1 YY&%WWEOAET wi Ul U a0uwA & sOuwEN 1 Uad 60 Qu BEDuwkE U Gl 1
i1 OLOI OWEEUVUAAEAOUERBOWOHNOWHEHE DIODEEOUST WEUL
OIYIUiEEwEwYDaUTaOUwOIUiUm@@bﬂ@é@®wéb@®®@®m

oA AN

EOExEQOaET OOEUwWwOI T 1T UOuwiil OEOOI Oa0POwEOAUWLYI ]



471 aEOEOOOUWEwWUAaTl UU&aaOETI UUI OQwi 1l OLOI UPwOPOHUGT
OPl 061 gUAOQWEOI OawEwUas 0l UOgUBWEOOEOOE4&A4aAUUOWOI
[mm]

0,6 0,349
) 0,105 0,061

Digital ABS

0,108 0,055 o

Vizsgalt keresztmetszet

@ X -

[mm]

£ 0, e ’ 0,0 | ¥V Nttty TS AR oA

wll

o

8 s O -0,2

-

< r -0,4 0,086
e T 0,102 i

mm
K @) s

7BwWAaEVUESwW wUal UUaaobpOal UUI Owbos Ul UxO@dPouual puypaui

BAEPwW oo Uw OUDOEW&HEUED@&ZOEI U8 U1 Owil AYI 4al U Uus Ol Ow
 UGEEUgOUgUUOwWUl UOBOWEOEXEOQAET Aa0OEOuOBPAME Ba Ol W
dU0UwOl 60abuUsT Lwl GEOB x4a Hw EE E 08505 0w | OEGURDEEOOE R GG
| OUT AERAOOWSs6 Uw/ 00a) 1 UwUI ET-BO0BODEIME@EWES) Ua L OUOw
| OUOEOExOOEUwW UEUUEOOEA4AGw Ual UUGw QEROW O QuE O Ul
x OODb gl OPOOOGOEOCAW o/ $ & RUA-EOwx B W@ HEDLGEYH 080w l# 2 " w

vizsi A0EUEDEGOwW 01 1 4 0 &EOOpOd Wnakbotebilé i adl Ewl w OO U a4
OUPUU&aOalbUw UBUAEDank WO OELA BOEE L ®Y V&1 U6 UT w OPEC(
magasabbU a1 UUaBA®» UUG 0@k 0w & O wE AW ELEGRAT CEQEUAE UE 6

23S0V wi LUBY & d VAOUWEES OwUal UUaaOEEwWI UGEEUgOUg
x OO0D gl OPOOOUAWUEUUEOOEAGW/ + wl Ul U5 Owht OWwu wOa
Ul Ox1 UaOUw# b1 BUEOuW !2wUéiUUéa©wi01066w+mONUwO
Ual UUaaOEI UoUI OuJ UOUUauJ I HYI aI Uo(ﬁJlqu,l EUUD@JIEDLuuuoNUI
EUIUIEI U601 Ol Uwil ET a00adadlauioll HAO00aDEADWEIOID QM
] OHA 00 UOUUAOB WSOl Ol alsowbymEUODWOHOHOBEOPWORDY
alapanyag-OOOEDPOAEDPGOHE Qpil @O0 UUw | xORPT AaEOUEwW 6 Uw |
IaEOOUOOUwIEUaUanw iT OOEquOUUaOOwIOIawEwU(

e N A~ N <

A e oA~ N N

z oA 2N

Ol UT UOI E1 OOPwWi OUT EOOOCEEOWOEXxT EUGwWT aEBUAEGOOuW
EOUOg OPUOEGOS w & wECOD Wawau? QigEWE/U GgIOtug U086 08 w4 (

Ol T OwTl O1 a w E w /E OtOtOwmsapBrodott dkkdw amikor 2 + w U&al UU&aa OEE L
f UGEEUgOUgUUBO0OwW OPOUwWw EOPOOUW EOUOaO0PUOW Ual U

16



aUUT OUOEAUAEEQwWYPUAOOUWOI O uaWE®EOEWOE ! BHQUTwd W
xEUEOBUI Ul OwEawiTalUwUal vuaaodolil 601 UupaoOuw i
UAal UUaAaa0OUPOEGEWE&AOOOUwW xEUEOBUI Ul OO1 Ow i UgEEL
EOExEQAaEI OOEUwWPUOQuwi LTTTUOI OLOWEUUGOOWT O1 a wE
2+ woadoUEmGUWIBOFHaAGUEIAOT a wWEWOLEOAET wUal vuUuaac
OET a0EEwl HUAT UOCASYBUEGQYOESAUAOBEODP Owi EVUAUUEOWY
23 ,06UB8UUI El OPOEWEOOEOOE4A4aUEwWI UGEEUgOL

AWEEEDPUgYwUI ET OO00GT pAONOI DA WOWIG® WA DA E EIwd |
Ual vvaaddaalwll ULOTI U OwEwWOOUU&aTl UL wbB UG UUI E
DxEUPwOgUOal al UEIT Ougyadakkar ®1T QW VHEOOUDPODdwW I OHOA ¢
Ul UOB O0OONMEOEOPOUWE wUa Il WHGERWWERE OEXxWwWOa O OO0 w
| 4Aa0UEOwB WO AIVEWAE®a OEOwO g Yis. Bzipan gydlarlattaxad O U N & |
OET aUao AW iHWglEAT UUaaOOOEEOwW EOOEOOE&AOUUW O
LUI T OadbalwddsuUsUUl wUaodoodUUwoOU O DM @WEYD BuwEwrOi 2
OdUBUwPUwU&aaOOUWBUET Ol UwdUwl EVUAOCAOT EUGwI Ul E
TTal YEWS UwBiF@GRIIAIUEN wE OUAa OwEwUl OET 001 a6 Ul
Ua6 0l Uw UOadaNaUOw EI-603 BwW Waldd EWd UA ndieds 00106
OB UBUUI ET OPOEWBGUWEEEUI | OCE0OOROOHBWALOBE UA UWwI
EEOQUUwOAaUWEwWI UGEEUgQOUGQUUWEEVBREOQNODDOHD ®ixIPI
EOT OUPUOUUOOwWOE x1 Ul OwE w U ixBO&Eaoaurtus ® audNd ublouw
T GUES OWBDEKNAQS VUwOUBOBHUAVWEDUEEUgOUHWUAT UUA
LUITOadbaUdbBUHW Ual OAOUOOEUwW TEUaOAOUEOQOW EA&
OlTYaOEU204U0BIUES Wx wd Ba DI @CHEEDREEOEED OE UDOED wo(

lEVUA0A0OUEOQWEWUI UOBOWYEUUET UaT a0EQwdUwlgOIl 1
IgUEoOwEOExNaOOwOLOg@am&meudﬂﬁuudmmumm&EMI

A oA~ N N A

A i A N A w N N A s N oA A~ A N A A N SN X N N A

“w oA o A ax s

UééOaUOUUmOaOOaUDOUITUaOOmeYEIaDUwEﬁOaOOa
 UGEEUgOUgUOUWBT 066 ODOWEDEDERIwWaUEOOgUDwWe( " Au
aUO0Ow xOOUEEOuWEO@AU EPEU NI OgOUd8 0w OPw Ew UI
xEUEOQO® Ul!1UBdal GBaug UOUUAOO0OwW T 01T aw Ew 6addbaupdUi i
Ul UOBOOPOHUBT WYEOGUWPABWNPWHBOODBOHWBDOEKkNAaO@OI
UUEUAOw NI Ol 4a0bw Ew T aauUlOuKowiEU & 0w OIUOWsE &0 E
| OOaEOEUU4AEEaAaOaOaGw OEUI OEUPOEDPwW OOEI 001 01 U
LUI T OadbalUwl gUEBOWEOExNaAaOwT EUs 000 kst UUEN &
9T OUwdUwoOUB8MmuE] EbBIDWE a UOUUaAOOwWT 0T awEwbdaoddsé

OUUEUWEwWUI UGB OwUgOI T 8YI OOWEOI O0a wOEG EWODOEwaull
17



~ s oA AN

~ e A e A AN N -

NUUOUUEOOwI OT awEawLUI T 0ad0aUwhbOUOBEDGNE W UWE @!
OPOUWEWEUKEUOaAaOOAUwWw UWEWUT UOBOwUgOIl 1 BAWOgaguUUE
UabobUsdw xbi 401 01 OUUOOOUW H6addausUakObRzOHOT Uw |
LUl 1 6addbalwil gUEBOWBUWEwWUI U6 O0OwdsUTI Ul PwdgaglU
'I' o] éwEéwLUi T OaOOéUwT QUEC)OUJ~ULUELUUéi UUéAOT I:IO(”)E

Z  x N AN

Ol T NOEEEOwWNI 001 OaHwi 1 6al Ol UwObpwUUENaAOwYaoOEUaAU
Ol TTUwWwElI 8xgUl OP6ws$al OwUI T agUUBT 6Y1 OwOET awEDPA U
Ul UGB Ow O6UI Ul DPw Olel Adudl OHE@QG0 AU A w Ew YEOGU W
EEUEEOOOOwW O6UUw 1 Ul EO6Oal OOI Ow YEOPEaAaOUaOBw &
Ul TagUOUB6TT Ow OaKNUOw Ew O1Ti1 01 OHw Ual 6abUw xOaagkEE
Ul ubsOi 1l OLT al Ol DWUUEEPOEEEaAwWB UWEUUOOEUDPAAOUEE
"TT QwadDEQAMPEPWIZUGEEUgOUAT 6 xwOUaO0OxEBOEOwWDaAK
UOExEUOOaAUPwW xOOUw TaauvuUlaUw OgaEl Obw [ O006aEO
OPOAUGT I 001 GHO®BOABEAM a0 OwdaKOaUaOEOQwWOI T YaoU
Ugyoe OawEOE x Na O w GgOrul Boudd 5 W6 1UWOPwBIGIERE D4 aUa UEOWEO
OUUEUOUUwW Ew UIT UOBOUgOITT1T O0w O0POUwW EUm®BIWE T 1 |
OUOOEUAW uUBHODEDPOAaOYEWNEYEUOONAOQwWEwWI UgEEUgOUHAT &
UgEEUgOUHwIKYGOaOanUgUUoOHwOaOOéUO@ dUUI OQw
I w

Ol 1 OOEOUUKBaL WOEUDGGOaAIAdGoal OEEO A U B [

Q»

—

U
i1 O0LT ai o1l (

wi UGEEUgOUHwWUAl UUAaOOOwWETI | OUOAEDPGPWEOEXxYI UHAI
EwUal UUaaddowd Ol UOUEUUECaAUwPUBwW wiUgEEUgOUAHWU
Ol Tdaw O8UOPOW El w Ew OUUEUGOwW OaUw Ol @inéke g a Hw OC
Ol 1 OCEdaUVaEEUUB OAEEOwOaUwaUl O1 GwbUOEEOGDDPwaUUI C
, ETUT PEWBUw OMH0OPOEUVOEBRYMWBUAT OAOUOOEUWT 1 Oal aul
i UgEEUg O Ohua |mBaGIUVGYal wOdal GwodoBuODbiudDOUOE OmER aud
OgaEl ObPwl O000GEOIOGQWIOOENT 001 O4aHI OwUbPal EOPOODPOB U

wEI T OUOAEDPGOEUw Olg W &EOWLOAW duly wE®u UUEUAOw O6 |
OUOOEU@MwmmmeIEOIOUwOGEUaIUUwEOOEOOEaUEOwiTa
EUI EHWUOUBAT OwddsUdsUBUI w wNEYEUOOUwWwOBsUBUDW O
f UGEEUgOUBUPWEPOOUUWOgAE]I OPwaauGl UHUBWUWST T 1 aw
O UUB6 OQw E udil g B Ox EPOEOwW 0aKOoaU®Hb @daud Bl UE CE U
UaLOUBT Il UwaauGl UAwWOI T Ol Ul UBUBUI Bw+dU0UIT OAaUEOuU
4aUGI UHw El 4a00glavUaVUEw Eu Db OUQI OXEHOaWUOOWaROE & i
 UgEEUgOUHRT 6 xwl aaVUUGWEdL OOBEEHOWEA Oa aPAROQEIEVO
Ual uuaalOwil O O1T GOExOOWEIT I OUOAED G ramdlyddk a Na Owa OC

neve Engel IQ Clamp Control. AT 1 01 01 GOEBWO@O&I UUaadwwBdadbOwadau

18



~

El 80@a0CGU0HwWOgagUUDPwO R OB EORBINOAERIGE U B WK Hiu g U |
El 8003 0aUPwWEOT OUPUOUU wi IOwYIED & B whkuk & I0QugE adiud 08
4aUGI UHUO WaELEwdaAWIVWIaGO wUa 6 UWE.0aUwodT wOPODPOA !

\ Optimalis zaréerd

Szerszam szétvalas ("lélegzes")
-

Zaroero

80 WAEUBGBREVDgIOUBAAOwWwHDOI VI BaEBUGKUAWI .MM Yo OasEI O
&GLOELUw 6 Uw O OB0OAUUEDUOOOT Ual PalUw " 3 Aw dUu
OPOUOU&AOGxPAUWEOOEOOEAUEOQWEUUEOWT 0T awbObhOUC
YpauUl aONaOGw wOPOUOI UGEEUgOUHBALOUOwWBET adwbHOa
PL&# W AAwi OUOxOOPOI UWEOEXxEOQAET Kwi WglEda WU
x UGEEUI UUI O Owl 011 6al al UU0wi T al UwEOEOUERNaUOLU
Ual UU4aaol0EIl U 0w | OOOAEUOUwW OO6xaUaUEGw w T aac
guuUal T arNUgUUBOwdUw O1 T YPaUT adlaodw wobdsUBU
i OUOxOOPOI UWEOEXxEQAaEIl KwUal UuaaldOObEOwOBUALOU
OgYIl UUI OQOwi 441 OwODPOHUBT wi 1T OLT al 01 Ul DwEDPaUOU3q
aUl E0GOwT Gisalwl lwGEIGDEHOWEWUAEOPUOEEOOOEE Ow
OLOgOEgaHwWLAal OwoOgaEI OPwNI 001 O4aAOwWOBUBUB YI C
UPUOAEEwWhOFEIUHIaYY w YET aw OEKEEBDOGYWUOWODYBd UI O
Ul U0 008 UMW VUK EOB UGB UT AWLOPDOODPOHE®T Qwd Uiu 1
i1 O0LTal Ol Ul OwdI T YEOGUagUEODPS w4l aEOEOOOUWI &l
YETaw OEBDOUOw 060w Niééiéaﬂw UaDOUOUan Od U
LUIIOaOOaUOwEwOaKOanoUwEwUIUODOUUwNIOOiOéF
ITawRl 01 OUAUwWPUOI Ul UEBOPwl PadawEaOwi O a wE wC
EE6OwUal UUaAaa000wYPaUTl aOEVUAUEwW OOUOaAUOAGEDOS
UEOCa Ol BUE®@UM x UEOPOAEDGOOW EOI Oal Owxs OEaUOU
a00E0D0DayBOBUagUEOAaOW Ol T Bw*UUEUVUAUOOW UOUA Ow

PUOI Ul Ul pabOabEOQWEwWOPUgOUBUI 8

19



PN . ~ - ~

24 %UGEEUgOUHwWU&al UvuaaodobowlLal OwOgaEeil Obuw Y
| |

241 %UGEEUgOUBUUADPOUOAEDPGW EOOEOOE&aaUEw | O00aEQ
1 Oul OEl 46Ul OwbOxUDPOEODP4&a&aOaAUAUE

Z s oA s ae N £ N

MoOET OObw 60w , OOEIT R AOw, EYGH Gl © & w a03aYGHEEASPYUE O x U £
EOT OUPUOUUOOOEOQwW i UgEEUgOUBUT T Oal Ul EEwUIl UOB 00!
f UGEEUgOUBUPW XEUEOBUI Ul OwbUw xOOUOUEEEEOw YaOoE
aUUT OuGBauuyl Ul OB DWeEWigw Ual Ox OOUNAEGOOwW EOI Oa
01 041 U0gaPw UAEOPUOEEOOEW YEQwWEAwWI T asauuUl 60L w i
[99-106£ 6 w + 6 Ul a0l Ow 1 Ul UDUEOGUOOabadOw OI OEUEOwW 1 UHA
EOExEOaAaEIl OOEGOw [ UGEEUgGOUgUUwW UIUbsOl Ow YI U
f UgEEUgOUBUUADPOUGATEDIOE 6 HOE wuNaAG w O OT 1 601 UUDPE w
i OOAEOEUXxEUEOB8UI Ul OwOxUPOEOPaAaaOaUEwWOI 001 DUWEU
TEU6O0OO00AEQwW OIT1T Uw UadbOT EUOPW Ew Ual uUaaddbow b
I OUl OEI &3 08001V 1 4109164 uud § aiigOw O1 00T UOw Ew i UgEE U,
| EUOOD&EUGWEwWUAaAl UU&AAaOO0OET OOwWETI OUAwUaEUUAal UOI al Ubs
i LO0sUPwi EU8OOOaUaT wH OY DRRUIEOE (uas URdEue@ E Ua UUE £

OO0060UBUw EUUGHPxEUDPw EOOEUU®POWUEOE®O®™®A Ow Ol U
| UGEEUgOU DEA ROBDOaEBG Ogawoll T 1T OWEWOLOgOEgaHHWI
1 OUl OEIl 46Ul Ow Ol Fzek Oy YR OUBUPAW Ew OUWHIDOG Ud w i
| EUO0O00aval alwi UgabBgOHUAMUPBAUWAAOEEDS

242 %UGEEUgOUBUUAaADPOUOA HIB Guud BAW W1 YEd TEIOBIOEIBPOT Uw U

Uvual OExEUOOAUE

Q-

wOLOgOEgaHwWU&al UU&aaololil 601 UUPaOwgUUal T EUOOOa 0T
8 UWOEUEEOUEUUT EUGUAT PwlUal O0xOO0UGOHuwWAT OBHOB WA O
I OTAawEwWIiI UGEEUgOUBUUADPOUOCAEDPGW p, OOCETI OOPAwW 6 Uw
guUal OExEUOOaAaUEwWl EU6000awl UAOgAwWEWl aauU0oO00wOI
OPOPOEOPaAAaOAVUAUEWPUOWEAAOUEOOwWT O1 awE4awl OOUA UG
TOAOGUGOwWOxUPOEOPAAOAVAVEWO! T 1 1NgwEiwl DgEEAGOUDH
x EUEOBUI Ul Ol Ow pUGEEI Ow O0gagUUw Ew Ual Uuaadi AOG
kbOgOUs UPwWUI ET UUBT I UOwUUGOaOOaUwWOET aval aUwb Uwt
i UGEEUgOUG-YOaPOUOABPOW Ol ET EOPOEDW-ANB)OUOAEDG
I Ul EO6Oal O6 OUWOEx OUUWOEUVUEEGuwWI 1T UAaLO0UBT 1 O UWE w
wi UGEEUgOUHwWUAaATl UUAaO0OOOwWEI i OUOAEDGOEOQWOOETI 00
UaboOUIl Ow a008w wiUgEEUgOUsUUaAaDPOUOAEDPGUW UaOI U

YPaUl A0OEVAUVUEWOLOgOwWOOEUOOOwWm, OOEI OOPwi Ul U Owt

20



ITaval UL UlaOOWBOOQ®IO0WET | 00aaUOONaOwEA& W Ul E(
OPbi POOOUOUwWUaAaDPOUOAEDPGUWI ONaAUAUOOOWEODI Oal Ow
Ol ET EOPOEPwWOVUwWT HUEOPwWYST T Ul Ol Ol UwUuabOUOAED
, EUEwWOgUOal 41 UEl OEw0O&EaEE6DOOREOMOBBOWD@DT WUEC
AT UGEEUgOUHwWUAaAl UUaaOOOwETI | OUOCAEDGOEOWOI T 38Ul

OO0Ox OOI OUI Ol UOWEOI O&#1 OEHO&E & dliFuedsid) b & O udzu

OOOx OO DUwi Ul EANTI O6 OUWEENAOQWOI T 6w

1. ATUGEEUgOUAwT 6xwi 6T 1 E60I DausTl 6 EHOwUA&aaUObE
O0OOAGNEWEAOwW! OT awEwWl 6 xwi HEEwWUBUAAODWDOD ®8 G
OExOOOw Ew V¥EPEOHHOOmEA W gUUA&T Y1 41 OAw OUA&OC
UgOoOI Ui Uil BQwdi Ui YOIl Obw waauGl UAwl EVaAUVAUEW

EwUal uUlaadwuUsUal pOIT Quuulla Goealall QuasuvuEnJaudid al gYAdE
2. Az g 001 @& 004 UdwA®WEL OUUWET | OUOAEPGWOOOXxOOI O

i OUOELUITwil OUagdbdUwEIT OUOAONESGwW w OET ad
Ual UUAAOEEBOEGOwW OB UVUALOUwW | @UOEILYA W 1EQu & W
1 Ul EO6Dal ad
3.AUaIUUaanEOOEUUanIDOIOwEIwMMwEdeOOEEE
UUT EOOEUUVAT aEGHhuRAAWHEBADPOaA] OwEwWI OUOEOE x OC
UaiUUaaowéoGOIiaaoivé
wi UGEEUgOUHwWU&ATl UUaaAaOwWE! [ BAOVEEOGOBTU OEK Gl DU
pOPOUwWO! ET EOP WENYBAEEAWEDW WUASwhy 0OODEY 0@ o U B6w
T HUOT UT T 66 Uwl T 20b6WIN GBI @aud O @ d1&adsJcddyahUnatenaitikai
OOE]I OO0 Wi OAUEOwWOBU0UUI OwEOI OawEwUal UUaadOwEOEC
O0a00aAaUEwWAOUEOWOOOAOUUWEOEOYaAaOUO4aa Uws UwE wi AC
Uaada UNEuOEBOT UwEOEXxEDAETl KWEEEPUgYwl aauvUaul
Ual UUad Orull W Wo OwEwO! ET EOPOEDPwWUI UT T 68U1 OEHO
OgYI OPw Ew O1 1T O0gYI Ol E1 OUw ET UBUT HOBUUB 0ODI Uw 4
i 101 URUgEBOOKEBAWEWET U 0wl AUAT U0aUaBbEQuwI T 3
UADPOUOGAEDPGYEOwW UguUUBOHwW OI OgVYIl Uasdlalu w EEus MIAE
eUl OUEOUOOabasb
Cervantes ¢+ 5EOO0I NOw 6 Uw 2100 EYEDWWOEIH i @Ow Ul Ox1 Uacd
Ual UVUAAO0EEQwWwOB YAwWI LUAXEUUOOOOwWwx04agEDGNaUOwW
x04aaEDPGNaUwOxUPOEOP4&AaOUA OwOEseEIU@IOWwld v@Ip@aIHE]
wi UgEBDEdg OU0BM@OUEWT EUGw 6a 60«0 ®wld a adpaiua ,0ual
AUOExEWUWQOGINOtw I UGEEUgOUB6 UPwWw EUKEUDOaAaOOaUOWI 1
UdOal aAY]I Ow UOYaEEW O@YIOUBW @ WS I0EH 6 o Bdd @
Ol TRITaal OEAOw | O aua wabui EQUOBBUYEWuWH &I O0a U6 U

i OUOELUITI OEIl Ow 6EUI EHw Oa o0aliVEQEIEIVQ O EV ER
Og Yl UHIaGud E x E UM VAT BFHAE@BPBULIU 4 DO U 04 E thenUhogy 6 U 4 g C
Ol TTECAUOaA4aa0OwEAwWLA]l OwOgaE]l OPw i B Qéldiid 001 U

z N e 2 e

HUOT UT 1T 08 U0wOgYI UO1 4aUBEI OWOPEOEOQUOGwWIi 1 UALOUI
OGEOUaUO0U0aA0OwWw Edaw OxUPOEOP&aAaOGwW EOT bubpUOUUUO

21



A N M 2 N o A s A

UaLOUoIYBmBBEOUwEwILUoUDwDEHUwEUgOOIOUUoOOwIOI
GEUI EHwOERPOAODPUwWI T al O6 U080 L Wi 1 UAaLOUUGBT I Dw b
TEUaOOGaUaTOUwOiTiUwiéOOééDOwEwUéiUUaanvﬁéio

EwYEOGUwWU&al UUaaOOEOwYdT al OU0wi UgEEUgOUBUI 001 Ouw
be grafikusan a98 wa E UE

Froccsontés szimulacid Hétani - mechanikai szimulacié

-;gmgﬁ;

B WAEUEB WUYgEEUgOUAHwWUAal UU&aaOwi il OO UDUPEPwWwxEUEOB3UI UI BOI
I A O4néchanikai Ua D OU O 4 E B G w(OdrvargeEtboE GOV 1 N3O WEIPE x Na O A we

"Ul OEw o6 Uw OUR®H rmlUBAEUEDIwE | OUHwUAal UOl al UL wi UgEEL
O6UaqUIl UUI OOwEOI OaEl OwEwUIlI Oxl uaodaui bawi EVUaOaC
1 4a0UEOQwl aduUUwil Ol LUsUPYBDUEO DUV Qw WA I UBIaud GO us
Ual OxOOUNAEGOwW | OHOagUGBw w EI OUHw U&AEUUA&I UOI .

UaADOUOAEDPGYEOw YPaAaUT adUalOw -282w" %7w Uaodi UYl Ul
1 001 UUPAaUWEWIT O LUsUPWUI ET UUBT wUal 6xOOBUNaAEG

wDOUOaEDGYEOwYDaUIaOUEOow wOl ET EOPOEPwWU&ADOUOA
UOExEUOOaUOanIIOOowaIUgEEUgOUoUDwEUKEUOaO

s oA oA N ~ N

—)

~ T P Y] AA N

Hﬂ¢wIOUUaUIOawIEUOOOGEOwIIw@DEHG@D@EB@MBD@U@b
1 O 001 U0 wi BT ail 01 OEl wYl OUUB OwEwl HUOUaAaT UOaUwi EVaUa
YT 1 &aUWuwWEwW T AT 01 01 Uw 08U UUI Ow Ol TTEUaAaUOaAOU0wWIT H
1Tal &6 U0 wOUUEUVUUVUEQWEWU&ADPOUOAEDGYEOwWOI TTEUVUaAUDBAOD
w YEUDOUT 1 UOw Ul Ox1 Uadaul Oaw T EUaAOaO0w OxUDPOAC
YPauUT adlUaOw i HUEOPwWw UAPOUOAEDPGW TaE 41230 UavYEOQuw
fOUOEOgYIUHwILUoUonwEanEUUaIUOIaIUIOanDOUC
ObPwl T awdbGEUAI UUw* E O E W24 auuodu A GaEu @ IU B1E B QuEpQEDEu U
O6UaagUl UUI OOw EOI GaElI Ow Ul UT 1 O68U01 Ow Ew Ul ONI U
g OO0l E ad0aUlwil OUBUI Ol 4aUhEEWOCOW WY &aU0wEWLOER
Ei T OU PGOWBUWEWOERPOAOPUwWI T al 66 U0UBOLWI T UAL
EIl EUO6UI Ol Ow PUw Y811 aUl Ow Edw EOExXxEQAET UGO
AUEU4AUGYDPAaAUT a0OEUDPwWI Ul EO8Oal OwEOE x N as@dyw

—)

m
O O C)
m O O

c» O

-

S

22



AUEOOAUUEOPwW OOEI OOUw 03-B890WUDAICA0 At D 8i2EuwWw % |

| OUOEOgYI UHwl LUBUUWUEUUEOOEAGWET U Ul Owi AOB L
6 EOT wdo UwOU @mEwiaivalipaw@a i Uwi 1 OLOI UL wi UgEEUgOU

OPDOHUGT 601 OWNEYaUaUAUEwWSUwiliTilE6UPWYOOEOED
Ul Oxl ua®auUUOwWEOI Oall awEwUal vUUaalOwi LUAHOgGUUI (
TiiiE%@@EOEOw'[iOaGUw iUgEEUgOUGUUéDOUOéEDGY

A £z s . x

Workbench-E1 OQwYd1 1 4aUl OwOUEO4&API OUwi AUEOPwUaADPOUOA
UaLouUslT T Uwl tUAUNNEOCawaU@PU U UBRBEODP&AA O0OPWUOUE
I HOBUUBOOI Ul wWEWOI T 1T UHwOI 1 POOAEEwWITal 601 0l U
UbUualdbdw wUabPpOUOAEDPGUW I UIEO6Oal Ow EOExNaOQuw
f UgEEUgOUBUPW x UGE a OE U wursal O Gl 0J udautsUIBuOl wo uadu U i |

OUUEUUEOWEWU&ADOUOGAEDGYEOS WSOl O01I UDwEwUI UOSG

YEOEODOUwEwIiTiEoUDwYOOEOEOEUwDUwOoOaITiU
Aa00ExOUaUwyYPaUl a0UaOwysli Ul 01l O1 Uwil HUEODw U:
1 Ul EO6Oal Ol DwYEOGUwI UgEEUg 606 U bWk OESEAOualdBu
OgYI UHI Ow Ol ET EOPOEPWUAPOUOCAEDPGUWOBUAaAg Ul UUI
i T UALOUUBT 1 Ol Uw YPaUT a00Pw UUENaAaOBw w O1 ET EC
UgiéqoauaowaooiUYIaUaowﬁuwiaaOUEowaniiaiC

A oA NN

Ul UT 1 060wl EVAVUAUEWET OgYI UO1 aAwUgoOoul 01 01 Ul ¢
@, 2" w, EUEASwW Aawl Ol OUUOOOUwW I LUAHEI UUI OwEOO
DPUOBUOHEHWI AUAT U0aUUwUA4l OY1 EOQwWEOI awlgooul ¢
Lal Owog &abbOob@adDOl Dwl OOU&a0aUUwWwEwW OUOEOEXxEEOOuU
GEUIl EHwi T UALOUUBT T Ol UBw wUADPOUOGAEDPGwWITas Ul
Ol ULOT 01l OOWET OOWEWUI xi E6UUwW OI T NI Ol 600w 1 aai
Ol El EOPOEPWOOCEEDOHNAB WU PEYEOUAHWUAT UU&aaOOBOU
OUOOEUa W EWDUR 2 w OaOOUEUAUUEOwW O6UALOUW 1 Ug
UOgdooul 61 O1 U1 66 0w YPaUT aldaaEdmus Wi @8 w 1$Gi ad 1 Al ObA
I AGs UUBGIEAIaAaUw 6 Uw E4aw EOAE WksLGABEIsAO W 6 6 wiBEH uf
Ol 1T N1 O ET0BHS U1 OwUgOoul 01 61 Ul 6801 Owol.lIAl OUs1

El OUUEUOUUWOGEUVU&AT ULOwT padaduuUal EROwaauwdER
T UAaLOUUBT T Ol UwYl UaboOwi BT al 01 OEl OwEwIi UgEEUL

1 01 EOaET O0NASAURUBAPIEDOERDE Og YI UHwi LUs U0 wUI U
Il UHUg Ul O0w/ " wEOExEQOAEI EGOwgOOl E6OUBUITI ad U
amelyet a 106 w a mauthEbe. AT L UHOgUwi 1 601 UuPalwyYdT 1 Ul O1 O

-_—)

EOExUOGw OxUDOEODP&aaOGw EOI OUPUOUUwW UIT30UBT 6

1 Ul EO60a0600w EEOUUOW T LUHOgUUI Ow il O06UaaUI UU

x UGEA OEUw YGTIéUIOinOiB@O@&@%@@@@&MM@@@@@@

f UGEEUgOUGUI OwuoOuaOwl OYoT al UO0wi 1 OLOI UPwl HOE
23



Hékamera kép Végeselemes megoldas

8 2 27 32 3
L |

(b) Polimer formabetét tiregének feliileti hémérséklete termékkidobas utan

1006 WAEUES® wx 001 ErnyomtadtUil Ug BH W@d OwUal UVUaaOETl U Uwi 1 OLOI
1 O0U&a0aUVUAOEQWOHDOE@0a®EEAVBOWS UwirgpOUOAEDGYEOWE

/| EUOwW 6 Uw OUM3DFW & VAEPDAER EUOOUW | §¢ Entechgntdio UUAaDOU
Y611 Ul Ol Ol UwUabOUOCAEPGUWOGEUaATl UUDWEOBOT OG4AUEOWO:
EUOO&awbO4&l UUNBUIT wUOgUUsOHwUAaAl UGEEUgOUBU0wYPAUIT
i UgJEEUgOUBUUaAPOUOCAEBEBEOQWd D@MUAaZ WU VHEADIOBIOE EBGE D

P L A AA

gUUAEODP®aUAUwWYEOGUa U@ @04 awdml dwas ®&ABE O0WUL OAwI
1 OHET I OU0a0aUVUaUOwWwOENEwW] A0WwEwWT 1 601 UUupalwi EVUACQ
E1 Ol OHw 11 001 OUPEOB8OUB W , OOEI OOPEEOw 1 40w OgYIl U
P%PDOOH/ EEOAW YRAUDAGE OB w ®b61 1T EVUAUOAOUU0UW PEHOB x

LUIT T 0adbOaUOOEVUWEWOI ET EOPOEPW UADPDOUOCAEDGEEODOW T E
YPaUT a0UaOwEwWl UGEEUgOUBsUPDwWI OOAEOEUWUOUA OWE &4 wb ¢

EI I OUOAEDPGNEwWOI 1T T E O K (#Hipkusianh adhengdied idROdehdpadtaU d O
UKOéOUUmLUiTOaOOanIEUéUéUEAOwKTawEéwEOOEOOE
voltak OI T 11 Ol OHI Ow 6Uw OGEOUaUOUU0wWw xEUEO6UI UI

f UGEEUgOUB UU ODOY OB @B BQUD GO a 60 adlauymu@d B4 OO
nmmabemmmwnalﬁUJ%EDEwOiETEODOEDwUéDOUOéEDGYE(

Z N s N N N ~ s s o~z

YPaUTl aOEVUAYEOQwWOBUUWETI I OUOAOUWEOEOOOOEOQWI EUODOO
guUail Ul OUwOOET 001 46 UPwWOGEU&T UWEOOEOOEUWYOOUWE
xEUEOoUlU|O|meODUgouOUDwDEHOwgoouﬂm@m%@wwwoo
UGgEEIi 6Ua0l UwUal uvuaadwl OOUaUGUI OEUal Us Ol Qwli O

Ol 00601 OOUaAUGOwW EUEUOUOEaAUOBUHPUAKA W EOOEOW 6 UEI
EaUOl OabOowi 6004l UUDUWEITI T OUXxEEAUES

24



Geometria modellezése

- 5 st
2 .
; .

y .

" Végeselemes mechanikai
4 modell el8készitése

] ¢« haldzas (MPa] \

terhelések
peremfeltételek In 77 70
T ( 1.85
- Mold Surf.1 51.94
Elédeformalas 39.04
modellezése ‘“ old Surf.2
l Fixed
Displa lccmcn

_ Frf)ﬁcs?ntess%nmulamo Deformalt alak I
(kitoltés + utényomas)

o Rigid Body

~ Moldflow
!
(froccsontésszimulacio)

1 1
| 1
1 1
1 1
| 1
| 1
1 1
| 1
¢ i ! 1
[ ! !
| . i |
. ” ! !
1 .
| | ! :
: I Lo ' MSC Marc :
: | Ny e orialas I_,'l%. , Nyomasterhelés (végeselemes mechanikai szimulacid) !
! P d raolvasasa a geometriara '
50 1
| o FulE S i MDP: AP, i
A (o e o i : Bz [MPa] - [MPA
! z 8 g ,‘\\ ! ! | Mechanikai modellezés | ( I 77.76 I 391 57 !
| ¥ [\e | \ e ! !
AR AR VLY e E ! I 64.84 I 32760 |
£ | I\ U |
HESRERCY AT - 51.92 263.64
H £ 104 oy \ 1 >
D JLARNNN | 39.01 199.68 |
1 S N 26.09 135.72 !
1
L= Froccsontési | L 13.17 71.75 "
\ paraméterek médositasa I 0 I 779 i#
/ ’
~ 4

El T OUOAEPGWORE 001 adUBUI

243 " OUl w21 Pi DwuapbUOGAaEDG

wOGEUA4&Al UwEI OUUEUAUE

A a2 N o~

FUGEEUgOUB UpragBaickBE B®IGUWI UAUGT wYEOWE&wg OO01 Ed
0gaglUUPwOl BE GODPOEDODP W Og OE U gAiARGHASK Moltfoaw UT a4 OE |
1 Ul U00®lwu Ua OOIVA Qe Pi Dw OOEUOBwSawEWOGEUAIT Uuw
UaaUOE&aGw 0a60auUul Ul 1 OsUiua & auCea@NEEQuUOD Wl Ed © U
PEAOG xd Ul OEl OBw wdaoddaudl aAwiITawysdill ul o1 Ol
Ual UU4aaOEOOEUUBVUA wd UwEwWUT U0 Owl EVaUI 1T OLOI Us
6UUIOOIaIiUHow$OOIOwOITTEDéU@MM@@@&K&dﬂEﬁMR

A s e oA = 2 om M A e A A s

OIiEIa UaUuJUUENEquDaUI OODOuJODYIOuJIIaLuYOI

A s o oA s oA A A

EananUanYoloDlow O 1l GGal 8Ol EQuEaBA QuiEtxi OADQUDKuIT &
Ol El EOPOEPwWU&APOUOCAEDPGWOBUALOOWEODI OaEl OwEwU
GUwODoiaUDUEOwUUTEOOEUmEéaETOOEiOOiOwOITi

IOOOaEUOaUOOOEOwOGEOUqUOUUwEOEOUEow wi UbUUe
OGEOUaU0O00wi a0GNaAaYEOwUgUU6OPOWEwWUB¥BEBDWUA 4
UéAOqUanDEHUEUUEOEwOiTYaOEU@&W@@éQmﬂm@amﬁ
U0GOa Ordalth wEwUT ONT Uwi UGEEUgOUB6UDWEDOOUUWOI T

25



Frocesontésszimulacios modell
elékészitése

Adott ,t” idében a formaiireg
egy része kitdltédik

.

Kitdltés + utdnyomas vizsgalat
megadja a vizsgalt
szerszamalkatrészre hatd
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