co ,/ w, (*+u?2
#.*3. 1 (WN13%$*P39N2



l4a# [/ $23(w, TR 9*%( BNR34#. , : YBIEMUS &
&N/ N29, N1-x* (w* 1
&8: 13:234#.,: :-38WN2w+u&( w3 -29N*

#.*3.1(wWN13$*$9N2



l4# [/ $23(w, 128 9% wN2&34#. , : -YETEMS &
&N/ N29, N1-x* (w* 1
&8:13:2344#.,:: 4BAWUWN2-w +u&( w3 -29N*

4

CzAMPA M( * +u 2
#.*3. 1 (WwN133%$*$9N2

SEVUWEOExKwxOUOOI aUaEUD
1 Ol 046Ul wé UwNE

360EYI al UHo
Dr. Szalay Tibor
UEOUa&a6OYI al UHOwI T a

Budapest, 20T/



24l UAHPwWNOT o0GCHBDOK K



NYILATKOZAT x- : ++uw, 4-*: 1u+

OUOaUOUUOwW" aEOxEw, POOGUOwWEwW! UEExIT UUDPw, LU
ELOUI UANOT PwoUwi 1T al O0bwi i 0VQHENEVIODwl WEDA 3
DT EAOOOOOwW! Ol awl AVWEWEOOUOUDPwWOUUI O 4800w O
, DOEI OwOOaEOwUdUaUOwWOIl Oal UwUaGuwUagad@valw Y ET
OaUwi OUUAUEGOwWaUYI O01 OOwi T asulil 60LT OOwWE wT E!

-

Ol TEEaAUAYEOwWOI T NI OgOUI O6

Budapest, 201704 UED.UUwI N 60606060606060060600



3 13 +.,) $&89N*

B O H ULA Gt eeeee ettt eamee et viii
YT O0gO06 Ul ORI AA8.Q0 e ix
hud w! T YT a1l U6 Uwoé UwO.UUEUAUDWES.QODUL.A.6.U1.0.1
| dw wxOUOOIT a UaEUDwULELQOQGIDEwELQUGEUQUE
| dhudw wxOQUOOT aVUAaEUPWUI ET OO0QGL.PEWL.OHOAT Dwy
| 81 w4 UGOET OUwi OUT AEUO0O0GWAI.1.0U00A.04.UBO
| 8t w wOdU&aUI UOBOwWOl ET EOPOEPwWUUQENEOOHUAT E
| 6+ 6hudw wxOUOI YI UdOwl OH4.0.045.0.8.UBDbwOGBNE WS L
| 8+ 81 w2ENUQOAUDLWUL. UOULULUB e, Q
| 8+ 8+ 6w2abOUI.UL.QB.UDWI.L1.Q06.01.Q0I1.0.........12
| 8 K& w wYDéUTéOUwEOaEJEUQxOHUwELOUUEMEUEO
| 8 KGhdw wlUasds OowdnOUwg.0Y.g.4aHwl. EUAUE.. 16
| 8 K61 dw wU6 &a0owdb.O0wg.UY.gaHwli . EVALE..... 17
2.4.3. AvastU 6+&) @ 6 OUCEOPR) N@NASZEN ......c.oveeeeeeeeeeeeeee e, 18

| 8K KOw awaOUEOEOwYPAUT a0.00wdbGEOUa180UUWE

6w woOlI 1 O0UOOAOTI EUGUAT wh.U0IL.O00I1.4.6.0.6.01l.QuUBRGENEE
t 6w AwUUGOET OUwOI 1 O0UB0a0aUwUI.ELOLO.CET PaN.
161l 6w wWYEUxOUOOT aU4aEUpPuaRdE sEQEEIE 0 @ 0 Biwdi wd
| EEPI Pwi HEEwOUUEUA.UP WL .ULEQGEO0AL.Que 24
Kaw,i‘TEODOEDonmlHuEQDwYDaULaOEudD ........ 28
K6héw2ENUOQA.UDWOa.Ua.UQL.UL.O e, 28
K8l w2a4EEYa0aOUwUOOEUOOAUAQUWEDAEL.Y.D&BWT a0k
Kdt 6w HUEOBWY.DAUL.AQEUOO. .. 37
5FOUT AEUOOGwWOI 1 6Ud0A.0A.UPWY.RAUIL.AOEDDQ....43
kdhdw OUUAI UaUI.UIL.A04aUPbwWOaUB.UOIL.UL.Q....... 43
K61l 6 wwKUAUDWALUALL.Q e, 52
kdt dw, EUAUP WO UQL.UIL.O0 e, 58
53.1NUET UUB1T 08 U6 Ubwl.UL.EOS.0AL.O i) 63
kdt 61 dw, OET OOEOOOUaAaUwWUaPOUI UEEBdOOQGTI 1 OLC
kdKdw OO0OO0OO0EI.UAKUGWOaUB.UOL.U. i, 69
6 K& hb w* qUoUOIUDngUaIaOOqUéUmdﬂmDﬂéUUéC
kKl dw OOOOOEI UAKUBHGHOBYE 0300008 U006 C
kdk6w*1 Ul UaUl U4aLl.Ul.AQAa.UPwWwOa.U.6.UQI1.01.0.88
F WX UUA L.OL. . OE QA Moo 92
S 10 11011 4= U PP PP PPPPPPPPPPPPPPPPPPPPO 93
Wé wo%l OT EUE QA O NWi..OULAUQO e 94

Vi



huy 8 w3 AaEO0&a & ENOOWNIL.I.A.8.8 00 e, 105
I T @ N0 o T 0 X N N I X 1N @ 1O 106
. 2ENUOOA UDWIL.GUED. O e 106
. *DOgOd UBDML.GUEBS. Qe 107
N. 2aE0aUGwYP4aUTl Aa0EUwI Ul EQa.Qal.bwlaEQ®KREUOU
IV. 2AEOqUGWI.GUE.G.O it 110
V. 20UHOUOOEwWYPAaUT a0EUOOwWI Ul EQa.Qal.bwlUAEOaA&E
VI. * OUU&al U4aUl0l Ul adaupbwoa.Us.UllL. 0wl Ul .EOSIDA T D
VII. %HT EVaAUwl O 046Ul OwEwl OUUA.L.ULAUIL.UIL.AIA UDPWO
VI.L. %KUaUPwUT UA 0wl . UlL.EQE.0a Ll B, 134
IX. , EUaAUPwWUIl UAUwWBUEIT UUG.I.06.U8.UDWL.ULEOBDal B
X. , EUaAaUPwUIl Ua 0wl AI.EUVAUwWIL.OlL.Q4.8.01..0Q....... 147
XI. $008UBUBUUBOI OwEwWOOETI 001 41 U0w s UwEwWYEO
0aUBUOT UWEQEXNAQ. ... 148
Xll. '+ O0OO0OOO0E|IQlakolauwi a Ul OUwWEOAET OPOHUBT 1 O0w(
U = o 1o Y @ - T8 X T 151
7(((8w*T Ul Vall valUUKaOHOR @AVmE.. 4 4

-
e
o
.mi
c)
&
&
QD

vii



$+{29u

-ExNEDPOOEEOwIiITauUl wOET aOEEwDPTl 6 0awdOUUEUOODAE
Ol 6al OwOET awUl UOI 06 @63 WaIOIOIVOW WDVIOVIEEEEGE O
Pl 80al OUIl wEwWwxOUOOT aUaEUPwW Ul ET OOOGT PEw 0304
YaOUOAUEUAUAYEOwW UOOI 601 O6xx1 Ow OGEOUa Ul EUGC
UUGOET OUuwi OUT aEUOERWOIYT OWEMAUS B OO GO BBIEWNT1 ¢
1 Tauvul weERAYL OB

WwOET AEVUwWDOxEUwl wUal 1T Ol OUIl wUENOOUwaOEDAEU:

UEXEUAUEOEUOOEUwWIi T 0T EVUa0aOYE wKNw UrdagamiisU w O1 C
| 044aNaUUOOOOwWI OHUI T aU0Y!l wi 44l OwEwli EAEPwx OUC

* k%

*gUagOl UOapOYadaUaUuw

24l Ul U086 Ow Og Uasgatay Tibodw QO OB BE®Wal UAO8O0wW 6 U
UECAEUEDOOU@AGUW ENa 2 0B 0OWU G O1 U1 w: UxAaEOEOQWE w
EEOUUwYaAaOEUAEDPOSUUwWSd UwEw Og Ud WA Ukl COGubrGY®H CGab
xOQUOOT aU4AEUPwW T aauUlauUll ET OOOGT PaYEOw OExEUOC
U1 ET OOOGT baYE EBUEEDAEWHBOWHEWA PAGwW( UOYaOOEO
&aguUl a0l OWEwWOaUBUOI Ul a6 UPwOUOOAEEQwWd UwWE&aWE
1”Oa©£mEéaEioiETOOOGTDEDwYDaUTa@é@émﬂmmmma

— X
OITI
NN
O —
E E
cC @
o [
8
-
O H
OB
t o
OO
e m
OX
"o M
- C
EO
O
O
QITI
CC
o O
- C
OE
— @
o B
— <
=ge!
S o
O
o e
O O
m: &
|'r|$15s
O O
m
e C
™
e
_ E

Ua0O0l EUDUEOWOUO0aOEEDS w

Budapest2017.0A UEDUUwl NB&

(0]
(e

"AEOxEw, DPOO

viii



) $+x+N2F*w) $&89N*$
AUAEOAAEUEEOWEWUgGEEU&AgUwWI OAI OUEUOGwWNRNIT 6go6as U
i DPaPOEPwWOI 60abpUsT 1 Owl Ul U6 O kEW O&WIwidd UG Ol © @3
NT OgtOBIUO Quw O1 #RIOUUdTNTIAV@POwWT EAEPwWSUWEWOI a4l U
I Of O EEDWIVQuNT @guw wUPUOaOWEOOEOOEAOUUWNI O6gOed
1 0aLOO0B OwWwUEOaOT EUGSH
] UQuw OEI BT OOw* PUI YHO

Y1 0g06 , 1101 YI a6UOwOiI T NITaasuUow, 6UU8 Ol
a i 6T avubsOaUsi mm
ap i 6T auys Ui Obpwbs OaUs1 mm
A keresztmetszet m2
C konstans 1

i 01 U1 PEOI O0abUsT wWEAWDERI T ausl

[ OUT AEU0GUI O EOT 04 wWOEXEUOOGE G VMM
U I HY] 41 UsUPwUs Oal aHn W/mK
ro Ual UuaadwEUKEUUUT au mm
f Il OAUOOAU mm/ford
fz i O1T EOCO8OUPWI OHUOOA U mm/ford
F i OUT BEU®O N
Fe i AT OUT AaEUOOGuwWI UA N
Fewoivieiorl AT OUT AEUOOGwWI UAwi 1 01 U0avuadEO Ns
Fewpoieeoa: I HI OUT AEUOOGwWI UAWPbOT EEO4aUwbds6 N
F i OA0OOGwWI UA N
Fiwoivieiool OHOUBDG@I DUavadEOwWOBUAHUA&AOE Ns
Fi wpoieeoa:l OAUOOGwWI UHwbOT EEOaaVaOEOwWOB6UN
Fo xEUU&agYuwl UA N
[ Aa0UEOCA POEWIRDWE WL 6 UawUaaold 1
ke i ENOET OUwi GUT aEUOOGwI UA N/mm 2
max OERPOUOW6UUB OwNI OgbOd UI 1
ro Uail UBAKEWUUT aUu mm
Q I HOI 00abdUGI J
Ra a0O0ET OUwB UEIT UUBIT 50
Rc OOOUEOUwWI AT 601 6addavu m2K/W
R: i Tai 01 001 6UsT wWOET EUUAI 450
T i A6 UUB OOI U K
I Davyodouai m
X I OHUIC&YaWwa OpUIl YHANI 1
y i 6T auvys0i Owi EOYadaobpUi YANI 1
z i OUT AEUOOGWUI ET UUsT wi E0Yadaobi1



Fogalmak,1 g YPEgU® Ul O

)y 1 6goas U , 1 TO1 Yl a6 U0Owa U0l OO1 a6 U
EUEaay *Ox 0EOGWi EVAaUKuwW
63 0Ygal 0 f[a?aUFFOwOIOwOOEGEGOanDOaUEwOO

b
Nyers-a OOE x O U

Green-machining

EauvL ULl

rrlf
O\
O

Interaction plot

(00l vuUuaUagcEH
(4a0UaUEUDO
*PDUgOUHWOG
Kompozitok

+aUUaGOET Ol

Main Effects Plot

2ENUOOAUDWI

2ENUOOA UDw!
SEM

D
—_—)
c
—_—)
Q»
O\
(0]

2

C\
(@]}

D
c o
o O
c o
— —_
c
- mr

T

(@]}

w

w
«
O
LQ .
CI
C\
(@}
—)

Ul G

(&)
V)
(e
(-
o8
mv
cC

%6 Ox OUOOWEOEOOUWUAT UU&aaOLUIT wob Uy
, T TEENEOwWI OT awEEOUUwWOI Ul UalOi UUai
OaUOExI UEWEOEUUwWI 60abowodl Ul UalLO
Analysis of Variance t S EUPEOEPEwW OEOgabU

wUapOUl Ul OUwxUGEEUI UUI OwUas OUEU!

“UaxUUKuwW

wx OUOOT AUAEUPwWxUGEEUI UUI OWUERNUO!
Aa00ExOUaAOEOWOI 1T 01 YI a6 U1
wXOUOOTéUéEUDwKOOOwiOHéOOqOOUDw
OgYi UAwi OUT AEUOOGwWOI 1 6UBOabaUEOOw!
wi EOOEAULULUBST wYEOEOI OawUai OEUG |
BUWEwWlI 6 aET OOEUOwWL UIH O ®E dAJI@uixaeGWi Ud Or
i aOaAaEEOUES
*1 Ul UAU0T EVAUwI O1 6as U
. CAEOWOOEEUOWET OOwEaAawgUYgaHAwEODAaEI
i O0UaAaEUVAEE
OAaEOWUENUOOaAUDPwWI ONaUaUOWET Grinded b ¢
PpUaOAEGOwWI T ail OUOEwWI EVAVUwWBUPWE wOU
wi 80xOUOOWEAOOWUOUOGENEOOUAT EQuwi Of

"OPUgOUI OPwWwEAWEOEOOUWUAT UU&AAOLUITTI

x UUal Ul OOwEOGAaET OOO&VEELR @Oa Wb & WO
EGaET wo UT@EENCE’“ NEEOUGa0 Y g a 6 U 6 @@EL@UTQ&JL@'DE

wx OUOOT AUAEUEEOWEOOEOOE&AOU U wWx US|
O8UHUA4A4a 0
%HT EVAUwi O1 6as U

wx OUOOT a U4 BIaEudE WEABAD I B UOENE OOU

UENUOOGaUPwWIi OOAEOEUOUWOgYI UHI O6 w
wx OUOOT A4UAEUPWUI UGB OwWUI U0ULUL UG

Scanning electron microscope-/ A U4 U da QWU OOOPOUOU
wOLOgOEgaHwWgUUAal Ul YHOEHOwWaOOGwIi i
OLOgOwYyadaUE
wx OUOOT AUAEUDPWKUOOwWI OHa00aUOU0U0W
wOl voULULUsl wEawEDQAET wepUl UOAwWUg
UEUUEOOE aauBipul i a0 alE OUE S
wx OUOOT AaUAEUPWUT UGB OwUl U0wUL UL Ui
UtUtUéTm&hﬁmTa

1 OUaYyd0OaUaUUOEUwWOgYI UAI OB w



$5$9$8N@A* 43 3: 2( WNN$* (379

-ExNEPOOEEOQuwI T aul wOET aOEEwDHT 6 0awNil O1 6UOI a
PUAOUOwWOI Oal OwWOET awUOUOBAEUVUEEQwWOG6 x1 Ul Owobs U]
$a4l Ow PT 60al Ow OPI 661 3U06UBUI w Ew xOUOOBT aUaEU
Ol 1 6OOEaUUB6 w

waUOODEEﬁ5@@@MEE@E®@%@@%BEOMOOEUwTEUéOé(

oUwEOEONEwOOUOaUOaOUUoLu$aoUUuJUaaOOUuJI Ul UEI
Ul UOG Ol OwUUGOEWOU uiddBI0A BA O B u @14 QEd dNICAAOTFE]D (AuE E

wi 60l Owi OUT AaEUOOT EUGUAT POwOI 1T OUOOAaOl EUGU
EOExYI UHw [ O600O6UUAT K& w dw KNOOOEOw OIT1NI
Ul ET 00001 paaolOi EUGUAT wOPEUU Wl wohasd 0 dQRUOODUI
) 1T O OOw xOUOOT AaUAEUDPW OOOx0aPUwi 601l Owil NOI
OUUEUAUUWDXxEUPWOUEI OOHEBUwDOEgUOUUEWI OQwEw
U6 Oa Na Y E Gustakdolgozal BDK dolgozat, valamint MSc-s diplom adolgozat

OT Ul UsOw EI OLOwWw PUw i 61 OEOCOOAUEOOW EOOUOUDW C

OUUEUAaUOOOOWEOEXxUOYEWI OOAaUEUUEOWOUUEUGOUODOA
wOUUEUaAUwWESs OOPULABUI D

)1 Ol Ow EOOUOUPwW dUUI Ol 46 U0Ow Ew YEUw EOExKuw U:

1T OUO0Oa0aVAYE GudikE0odHDE ¥ BkeSEWE a OEUA OOEUO w

x *LOgOEgaHwW guUUal UuUsaU0l OL Ow YEUw EOE x Kuw
EOCaAaET UUOENEOOUAT EPOEOwWdUwi OUT a4 EUGO S wH w
3. fejezetek)

x AWEOAET wgUUAaIl Ud U1l EaudN 10Qd @®8 & bhaduitdda ¥E-Oun
i OUT aEUOOT EUGUAT PwUOUOENEOOUAT OOOEQ@uWUI OEI
fejezet),

x Aw gUU&aT Us U1 Owud OGEF CAUGAR WA T a a Wyhkol i ET O
| EUAVUEDPOEOwW YDPaUxadWHBE ivdaEil@aw El ET OOO0GT b
keletkezzen| a U U &.Gejezet)

x w OlTYaoUuobadbUUw guUUalT UBUI OLw xOUOOT auval
UUOENEOOUAT EDPOE O waz¥kb@aiUd BalOEWIEWauliba ia IidE a E Qugb
I T OT EU&Q@egyerielE UGYAEEUE wb kO Y 1i Y FOD WINO®a Ua U O
fejezet),

x 1 1T00004a01EUBAGIT ®Duwi OYBdT a6 Ul OwUI ET OOOGT b
TOiawEEOUUwOgUL@@ﬂﬁxﬂdwObéamEWTaéUGTTi

anyagok UUGOET OUwi OUT aEUGB.Gferedl 1 OUO0Oa OAUE

z s oA s ae N 2N

, UO60aOwUOUadwl OUHUOUEEOwWOI 1T OUdOadl EUGUAT bu
OgULOOBOal POI OOw xEUEO8UI Ul POl Ow YadoUubaUEUAL
ismert O1 T 6 &4 U qd.1ifefeet).$ O OOT UU0wUI Uds U4l Ul Ul OWEwWOL
OGEU&ITl Ul OwbUwNI Ol OUGUIwY & Waivkhml wil AWl 4 O HOowE

1



2. w/ . 1*.,":29 3(wB&( "' w! $,43 3:2

*LOgOEgaHwW 06Ul ULw 80w IiOOIUUDaNKw EOOEUUE
I OHA004)aaDDWEY O1 T1T UHUBT w 400w Ul OEIT 001 a8 UUI ¢
xOQUOOT aUaEUDuwW UIEIOOOGTDEw O0gbaldw I Taw OIT10LC

xOUOOT aUAEUPW KUOOwW UgUUBOHwW I OHaAaO0OgUaUEw OET
] ONaAaUaUOOBUGOBw $0080w Bw DRBEDOO6D GiIT @ 0a Ow OB
OOYAaEUMMiAOBBAVAUwUYPEER®d W B HW UOs 01 UwogavYi U0
4003 URmaQuual TGHu 1 006 U pédig EuwEOPWERE OOEGW® w 6 Ol UwUa a
EOOEOOE44aa0wgZhOwl Owt OwK ¢ 6 w

AAwEOOEUUBUAl OWEABREODEXEFHA 6 @I OOy UALODI O
UUOENEOOUAT EPOwx1 EPT wU&as Ol UwoguLl OQwdiTvyaou
OiTiUHUﬁTwOaaODOwOOaEOngYgéiUiOOwEOaETOOl

N A N s oA s s -

w0l ET OOOGT PE w OsAIWIi B ub@®iO-Gd pHE yEnOED@E BEIIOFGUWIE w O
I UITUE]l Ow i 60x0OUOw Ol Oal Uw EOEOOUwW | GUOAEEOOuW
porszemE U3 OwOg & g U UiHDO Eax BEOBAIAE WDAUEW 4 UOU g UNa 06 w
$T awxOUOOT AUAEUPWKUOOWOBUALOUWT aavlbabauwl
Ul ET OOOGT PEPwWOB x6UI OUIl wYEOwWUALOUBT 6 wphud wa EL
1., 1 T17 101 OHwi 6 0xOUOOwi 6HaOOaUaUEOD
2. AxOUOI YI U6 Ol OwgUUgUEOHBEREUE WEwOgYalOluw
3. w xOUOI YI U6Ow EOEOOUW UVUal uvuaadLuUlilTEI Ouw
OU@OEEEUEEwIOOaIUNIwEwOaYaOUwTiOOiUUDé
Ual OEUBOwW O0gaglUUw Ol ET EOPOWUa @lux EQODE U
OdUauyim UHwUabOaUEUAT auU
5. *PI 15 anUﬂmﬁamnanHOUwaoououwm$w@@ NE @

N~ A 2

6. 3OYAaEEDwWODPI T BUA
SER

UHwOLYI Ol U086 OU0wx1 EPT wu
PpUwUaLOUBT wo w

4
0



y *ﬁﬂ

Alap porkeverék
+ dtvizdk Iie:eres

|
Szinterelés

f Utolagos miveletek /

(opcionalis)
Készterméke I:- — -

BWAEVUESwW wxOUOOT aUaEegpwlil ET OOOGT PEWOS x 6
*PDPPOEUOGWOd xB8 U0 OUWEWOLOgOEgaAwWI 6 OxOUOOEUU
ExUgUaUaYEOOuwi 00as000a wi®myl BadifiE & ada 0DEDRQ
KOOOw i 6 OORPEOOwW Ul EUOaAO0aUaYEOOua i BBARAAG AW 03K
iOﬂaooaoooowi~OxOUuIUéi©E05OwEéulnmﬂmmOQOa(
Ul UOUEUUOOaOaut @ a WIOH @BGuw Ul U0 Ow OgYI Ul 006 ¢
PpUa Gal i auOd a Ow Ew UENODOA widd AW 00 Ra & @&FaO a K
Taval KwuxOUUA4Al OEUBO01 UBw woOlITil ol OAwOsUI Ol
Uil 60aaUbpwUAUEOwWPOOI UYI wE wibma@AGEaBOE@ 0w i (
OBUAUAAO0EwWUUBOwWEDEQOOWVIAD UUaaOLUI T wOPUgOUHA
ururoslavaaldEal wEwxOQUOI Y UdaQuall DGR DWABLWd sl ¢

~ A s oA N A A~ N -

i OOUOUwWNI 001 OAHAWOUUEUNE wOI T 8 w

*gvYl U0l EHOQ00EHEY ®DEBHWOaYaOUwUI El xUKUEwUA&T UbB(
A kinduOG OUOT YT U6OT 1 awOLOgOEgUOYaAODOIWLEBED OOV
OdUaUl UOBOw O1 ET EOPOEPwW UUOENEOOUAT Ebw 5EUW E
Ol TUGgEEU&gUwWUAT O1 buwgil WEI Aullu iad WoeENEER GO E OwE
i 1T OLOWUGEE OuWOOOUWEE DR WO GaoGu 0g00agUHWEEEOD (
b OI OU §aLé&ezatben).

$a0woOgYl UATl OwlUgUUsOPOWOI T WEAWEOEOEEaAUB WS
Ol YI U Ol UWEOEOOUwWU&Tl UU&AOLUITETIl wOUgOUPOOWOE K
i 80xGUUWBUBOwW gUUA]l OEXxEUOOGEOEOOwW 6 Uw EUI 06 0a
OOOET EVUGWEOEOONyery 4 0Bk OWAG OQwuwpUENUOOaUDPwW AL

El 4003 UEQOEGWULULUGT UAHOWB UwE4&a wl O UOPwWwOgYadUu
3

~

y [T D
—_

D O C O)
a»

3

) an



Ul U066 Ua&al Ub EFOUWFERSFUEEDUE OOODP WOl OOwWEwWNI Ol OUOI
I PAa0O0adUwil il 001 UUPAOEUwpx O wUENUOOaUPwWwDHUADA
Ol OOwYET AawEUEOQwUI OEOaYLOwOgOoUUsT i Ul OOWEOO
EOOEOOEAYEwWOI T I xXOWDIEOQB DE Qg WEO Hauwww 6 Ua O1 Ul Ul EEI
foglalkoznak.

, DYl OwEaAawal awOPEOEOUOGOwWKT adl YI al UUwbdal ul
OavYaObUwUabpOaUEUalTT EOOwI HOI a1l 06 UPwIYEN & wad3 W Ew
O6 Yl Ow Ua b O vdvdzik. OkkdO b Gnunkadarabokat - Ew x OQOUOI YI Ud Ol
guual Ul YADPOI Ow OOYEEaUbPw x600ON8O6®OWUWMBOGE U6
Ul OUPUAUEOOPAAEPREB&EMHDAWBOOODPAET © dBHBEAU a4 &4 w

Ul EUOAO0Gwmp' s Awi EVAUUOwWYET a w 60 UBpAIEOGEuHBUAI abUd »
EOOOUAEGREWI wUAaLOUBT T UOwl O1 BWOEB HOBPEAORVAGE
ORPEAEPGUWIYE@GWaUI®BW Ew OUOOEEEUEEwW | OHaUUw

EDaUOUqUTEDGOwTOTawEwOUOOEEEUEEwiOHqUUanD(

El a00q0000uwi AOB6UUBEOO0I UOwWDPOOT UYT wEwl HOUEUUA L
EEUEEOOwUaPOaUEUAT PwUOUOENEOOUAT EPUG W awi OH?
-ahl YaU6UwOg Y-IEMJ 1§ &kaepES Uwo (0POgua Eg GwdD OB UBE OwOg
Uavyooual wEUgoOOl O w$adoUlwOI YI aPOwWEwWOL YT O1 U1 C

aw aloubUUababUOEaUDPw i OOAEOEUOOOEOwW OgUag
Ol 06 0auUsT 1 OwEOE OY0A O DaayG U & @ xul YWDUWSOIEIO fawimak.i OO1 O
, ETEUEEEwWw UapOUIl Ul 06 UPw T HOBUUGOOI UOw DOOI OY

A wx oA N N ar N N0~ P TD SSE N

OUODOEEEUEEOOEUwWI Ul EO6 Oal adéw
WOUOOEEEUEEOOwWgUUAT UBUI O UHOwWI LTT Al OOwWEw
EOEOYaoOUOaaUwi PAwas &0 wERwEIGEWEZaUHPUOaaUU0wW Oa U
Ol UYl a6U1 OOUwIi BT ai 01 OElTl woil OOwyYi 66psw O1 6O6at
OrusuUl Ol OOwUUGOET OUWUENUOOGaUPwWOL YT O OUI OwKI
EwdauUwuUuabpdUi Ul O0w oOUIbOEBENEDONEBEDODUAAUDGED
EEUEEOOQwOaYadbUwbsUl UxO6OUOUUAT alOwi 1l OLOI UbwC
21.Ax OUOO0IVE B4 DWBDGT PEwlI OHOal Pwywi aluUua b
inETOOOGTDEwiTaDOwOETawiOHOaiowTOTawE
uapdaUEUAal bwéo UwULUoUUIEIODOEDwIOHqUaUOOEUw
UALOUGST w UUGOET OUw i OUT aEUOOGW 611 6ubBoadaUUE
EEUEEOOQuwT aavlaUDPwWDPEI NIl OwWEwIi siOYITI OPQO&EDEDD A
O1 1T O6UHO0aAa0aAaUOOWI Ul U OwNI O1 BUOI aHwWi GUT aEUYI Ua
L, AUPOWOET awi OAGaAaOowWT OT AwEwWUT ET 6OOGT PEWOI 11
GIOw Od6xl aHw 1 O1 01 Ow gUYgasUsUl w PUBw $4ai O1 U
a0gulyYgal Ul O01(Guap Guw@ioyilam @ad N, Galrb, ¥ddfE & Cuw E w " |
4



OOOEPOAEDPGOOWOPT EUAOAOYEwWI 441l OwE&awITal Uwyg
/| OUGAUUwW I 801 Ow PUw | OHaAaOOa Ul EUGOOwW Ol Oal Ow (
EOOEOOEUEOQwWx86O0OEAUOwgOO0]l OHOEWERRDAEODOEOO KX U
OET aw OOYEEAUxOOUKOwW OOT aUaEUDPwW Ul ET 6OOGT pay
EOOEUUanlOwlaaUUaG@waﬁﬁamw@BOOWE@mmBmaUau
Il OHaUUOw U4l UOIl a1 UPw 8Uw Ol ET EOPOEDPwW Udbigae NE OO

EDaUOUQUI EUGOO w

wUaaodUwil OHOawoOil 001 UUwUIT uUdsUual Ul Ul &wbUUL
favuadamdbdBavalUwyYDPUAaOBAOETI WEUATEBW2O0wIi Ul (
UAaLOUBT w pi 60xOUOOwWw | OHAOOgUaUaUEw Ua00GaoGu
Ual 0uaaddboowi HOT a1 OHwOI 01 OE8 OOWUUES AOwal a w

Ol TT Uwl EAEEUAT OUWEWOGEUA&AT Uwil EUaAOAaOEUESB W/ OL
| OHaO0O0gUaAaUEwWOI 1 64UBT 1 OEl wLUOgapOOwQ,lag Og UI
O1 11 a1l OwUl EUOaAOl EUGWORDPDEOOWOI O1 UO1 a1 OOwYET

Il UHUTI Owxaudodi OEOB w
Awil ONAaVUaAaUw UOYAEEPwWw T aUUAOAEOwWT Ol awEwW xOU

O6U0aU0abUUBwW! AUWEWUENUOOAUwWwUOUAOWOOIODE B &
OgUIl wilTauUl w EAYLOOwWw Ew EOOaAOOUOUW EOEOAEUDOOL
Ol 1T O0UO60aAa0AUOOUEWYEQwUaLOUBT 6wsal POk aada VRO
xOUOOT aUAEUDPwWUI ET OOOGT PaYEOwI O0O8U4aaU0il 1 UHwWE
Yaul EUGS
224 U0GOET OUuwi OGUT aEUOOGwWOI 1T Ouboadauobdo

( xEUDPwI Ul EO6Oal OWEOExNaOwWZA¢wEwWxOUOOI-aUaELC(

abl 60al Ow YEOEODPOaIl Ow UUGOET OUw 611 6ubdodoadaund

~ A e o~ N £ s s x N

O 1T OU60a0aUOOEVWEAWEOAEEDWI OYauauObowbOEOOOC
x . 0aEOQwIi |l OlOOOWD®B@OO0a UEODPOwW Ol Oal DwUENUO
Ul OEOaYLOWEOGOaOOUOUEOwpOg esiaksa U Qi EOuk WEON

PUAOAUEwWOI UAOI T1T Uwi UDUEUOOOwWEOGaUaKUaUOO

x %60004000w T1 601 UUPEDPw UL UB Uw melgekey tha UOOE
x OUOOT aUAEUDP W a@iu@a@aid IEU ubadedid dEiua OOD O
x (001 UY1l wOOAEQwWIi 1 OLOI UPwWwODPOHUBT T Uwol 001

s N o~ A a2

I1TAEAOOWUENUOOaAUwWd UwUapOUIl Ul 66 UwKUNaOw
wxOUOOT aUAEUPwW EOAET OOw 011 OUOOaKnimaEAOtGUAT E
OUOOEEEUEEw dUw Ual uUaalOw EOGAaET OOw UUOGENEOOL
| OUT AaEUOOAUPWOgULOOEOAl OUAOB wsal Owil OLOWE w>
Ol 1 Oub6oadauUlw UITagUHW gUYgaHOwWw EVUA0AEOQwW 60w E
xEUEOO@UENBDGOaAUPWOUwUaDOUI Ul O UPwWw OgULOOB Oa
UOGOET OUwOI 1 OUb0Oaodil EUGUAT PwuUOUOGENEOOUAT OOUE U



waUOOT“UéEUDinUOGOIOwNiOiOUHUwOiOOaDUGI
Og O0bail dw ODKEOJBZIJaIUIIEQJCDHw valvuvaadedaETl woUwi
$41 Ow ENaAOOaAUOOwW i1 01 EVUaOAOAUAYEOW Eaw UOGOET
UEUUT EUGOOW 60w Ew xOUOOT aVUaEUPwW U1 ET 6OOOGT pa-
U1 UBsOwPUwYi UUI 0addxi UDwEOU]I UBEUaYalwlaool aod
06 x1 UDWZAOwk 8 WOOEEO¢
2.3. wOGUéUiUéaowéiETEODOEDwUUOENEOGUaT

N 4

UOGOET OUW i OUT AaEUOOGW O1 1 OUBOA0I E0GUAT a0w YD
UOUéOwEUEOwEwYEUwEOExKwUéDOUiUiOUwOiUO@OiOC

w Ol TUIOMEBROBEOAEEOW EEOUUOwW O1I ET EOPOEDPwW UUC
xOUOOT aUAEUPwW UIT UOB6OI1I Ol Uw BT 8 0a1xA0]adua UAIED
T aauvulauvuUl ET OOOGT PEw xEUEOBUIT Ul POl Ow UI'Tg0UB1
OgULOOBOBENBMO WOl T DPOOFEBWET | 00aaubdOobD

dw UUGOET OUw | OUT AaEUOOT EUGUAT w Ual 6xOOUNa
ODUOENEOOUAT EPw Ew O1 11 OBUOBUEEEEOOwW 1 pU4l Ow E
UOYAEEOQUO0OaOO0PEwbOB@QOUAWAERIPwW T aalUUDEBEUODEGDDH]
x EUE GeinékiEU | 00aaUO00Gw | E O&F HrubEA QuglAaU QUETT @IUIwli OUl
ODUOENEOOUAT OOEUWET I 00aauUdbOGwNIl 001 OaAOUIT wi G¢

231A/ . 1*$5$1N* wS+4 (¢ w,+v#8) wWN2 WEKE2 29 $3N3

w xOUOOT aUaEUDPwW Ui ET OOO0GT padalduw i OTEUéOéC
0

66©aliiUiéwEiiOOaaUOONEMéEuE&G"’
EE6OxOUOOwxOUOOT aUaEUPwWI ONRavuaubadwlUguUs OHuw
I LTT wghhOwA d wOOEEO¢ O

x Ul 00a dwwssal OWwB UU6 OwbUOI Ul Ul wWEAWEOEOOU L
fontos. wOET aOEEwaUi ©00a a Ubdusa Ura ywaisabb&iwO O1 C

Ug OUBRAwOmOEOOU W Uall BElladaoEmiwioda@w @da Ubw
i1 61T adbuuUaUT EUG

x +Aa0UAaGOET OYauWE WX BDOEO®U]l UWwEwWxUBdUxOUOOwWI
$00l OWEWxEUBDEHODO0OBUawBUaadbowbdsUl Ul ad U
-ET Aa0EEwWwOaUUAGOET OUwULULUBT LwxOUOOwWUT a
UgOl TAu ® EUa0aO0OEUUOwW ODPDI BE wEBDGOEawWUD w Ol
EOOEOOBEAU®HOAUOOUWBUWUENUOOGUAT UU&AEAOwWO

x 2ENUOOGaUPwH A WEB U EUEDBE® W Uwag UNE waljyedwi OT 2
UgOguUuUsl Lw Ul UU wskemds@O®d EIVGQUERuwW -OGY 01 11 U
UUBO6T T awOdx1 UUB



x 5DUUAEUUI$®OA W HUOT UI Ul w Ew Ual uvuuaaood
101 OT T ETTUI U001 OOwi 01 awbOdUlI UxOOUOUWEEUE
x 11110l C')Flw UENUOOa UDwGU%(Dé(ﬁTmﬁmtﬁmuiob@ﬂé&m

s N o~ A w2 A

DOOI UYI wi 0T awEWUENUOOUWEEUEEOOwWUAaa00 U0
$aiOiUwEwUUOENEO@@%ﬁ@@@@@éb@ﬁ@@éw@awiin[
$O0HaA00gU0aUPw OGENUOw U&AT UPOUwW TaudblOw I Aw I

i 6 O0xOUl aauslaVUEEQwEZt O

1. %6 Ox OUOOwi OAaAa003aVaUEwWOI ET EOPOUUVUWHUOBUU
2. %5 OxOUOOwWI OHaAO0OgUaAaUEwWUlI EVUOEPGUWI ONaUvauU
3. %6 Ox OUFEOAOd a0 A UE WOOYEEB OEGOOWOET awdadodal

OIEI EOPOUUWHUOBUDPwWI ONaUaUUwIil OHUA&T UI Ul 0U

N A e A A

a
ENUOOTI EUGOOwWOPOUWEwWOaAUwWI ONaUaUUEOwT aauvuuouc

wUl EUOEPGUwW I ONaUvUaUw UobUuabwi 6OORPEOOEGOW L
HU@EWwd UwUal OEUI 08 UI DwUal uUbOUwbUaUabadadbEOS
megolvasztNa OOwd UwE wi 8 OOOYEEG OOUQDE DdO®d®@ OV EIWE
Ual OEUSOUT wOUBBREEO WU abBNaUvUaUOOwWwUOUadwNI 001 1
EOEOUOwWOPOwWOl OawEwl waEUaAaObwdaUll EUG

26 WAEUEBWLORAODEDGEEHOwp AOWYEOEOPOUwWx OUONegzetégsU O U wK U O
Uai ORf165 D

%l O EU4& Oa 0a U BEIudE i YA \iaBua U U elt@jedtebbelka a U1 O
$41 001 Ow EwdmY OEWGEPwWai UOT 41 OLi OOw OPYaaOGuw E 4
UENUOOA UDbuwabioaEUaw 0BT aw0goguUs T Mwitlus 00T U
x OUOEUA&AU0AUOUWKUOOOWOBUALOOwW xOUOOwWUAal UOI al Ui
O06x1 UUBT LOOwWwOaUUAGOET OUwULULUSsT LOwx1 EDT wOHET
[1, 11].



wx OUuUal OEUBOwl OHaA0O03UaUaOEOQOwOGHEmetEIurgdi OO UL
KOOOw] OHA0O0aUOUUWEESOO00aOwPUOWEAWEOEXx| 80

Ni Ol OUHUI OLuEI I OOééUOONéOUJEUJO() UéUI UOOOuJUUOEI\

EOOEOOEA&a4&aa0o
Bwl0aEOaAAEUOW WYEUxOUOOT AUAEUVUEEOwWOlI 1 pOOAEEWI

¥tv°zR ne Hat 8§s a

Sz®n (C) El sRdl eges °tv°zR, szil grd
R®z ( Cu) El sRdl eges °tvehr&Rt 8s%, | @3 daS§gndkea
Mang8n (M Szil 8rdsg8§gn°vel R hat §s?
Nikkel (Ni) Szil 8rds8gn°vel R hat 8s

Rozsdamentess® ®s savgllew&ha@ye,s z

Kr-m (Cr) hRm®r s®kl eten is kev®shb®

Szil2cium Kisebb oxid8ci - ®rhetR e
Neveli a foly8shat8rt, az 8tedzhet

Foszfor (P) k®nnel egy¢tt, javztja a forg8csol
Ken (S) A foszforralf oggygtsto| jhaavt 2-tsj8aggoad , ug
forg8cs kenRd®s®nek vesz

. N°veli a szil 8rds8got, sz2v-ss§8gi
Mol i bd®n ( korr-zi - -8l -ak ®s f®nyezh

wxOUOOwgUYgasUl wodUwi HULOGEDGEUVD4 OV @I 1T V@&
I OHOal POOuH BMdaAOa EPOwWE
x awglUYgagUUOw OOYEEUwW YEUgOOI EaOI Uw OET a
$000UwW i OOOT 601 OwgUYgaEODwoud Ba O U &N DE & (
I OHOwi T 0T aw Edw gUYgaH! O Ol Ow EwnemOUOI Y
szegrd AOGHAE@QUUA0a 06 00wNT O OUOT aPpOowyYbDUA&O
DPUwOGEOUqUEOPWOI OOwEawgUUal UsU01 Ol OOwWE
olvasztani, majd porlasztani.
x AWEOExwxOUOI YI U0l UwdUwEawgUYgaHOI UDuw-
OENEw EadwPaulVgxOmEOEUwW Ew UaboOUI Ul 66UO
$4l Ow OGEU&TI Uw 1 OHOal Ow I 6T aw Ol YI UBUw a
OGEOUq Ul EUGWEAwWgUUal U Ul OOwyYPUaOOUwWI I
xOUU&al OEUBOw Ual TUITaOGEOEOOwW OLOgOgUI O
Ual T Ul aDDGWYE& &6 Oazl BDOWOOIODBWwW UagyYl UUA
06 Ua Uhdld Oserd a mechanikai, sem pedig a i OUT aEUOOT EUC
UUOENE @QIOD@0 IE®audl Owa OOEOEGEO0S
AwglUYgaoUwi EVAVAUVUEWBOUWEWOBUAUI UOB10uuDE BB Bw

OUUE U wps,a0 Bdalf): w



P Si Mn

240 j

200
177 BE==)
€ 160 / M;fﬁf‘ W-
g [ |~ L
: 120 , [ f —1"
t A e
14 ﬁfﬂ#

&0

a 4 8 12 16 20 24
Wi, -%

BWAEUESwW wOLOgOEgaHwWgUYgaHwWEOa B 10.0ldap1 06 Oa U6

—_—)
c
—;

232S )3. +TESRU 1T2N&

WUENUOOaUPwi OOAaEOEUwWUOUA Ow O EivagyuniagaSadid U O O w

UgOgUaUPOwguUUal wEwWxOUOI YI UB Ol UWEAWEOEOOU WU

UGEEwWOOAT GwESOal 11 UWEOOEOOEAOEOBwW wi OO0aEOE
[ EVAVUAUEW Ew xO0UU&al OEUBOwWw guUuai 6aObOGEOEOO
guUU4al OExEQUOOBEABAAE] Ow gUUATl wHDUwIT 111 EOI O6w

s N o~ A e s A

1 O0ayOdoOgUaUw UUaOw Ew UENUOOUW EEUE-BabGRaULE UBI
Ul OEl 001 aPOw Ew UOYAEEDPwW EOQAaET OOal EUaAUT O4ad w
Ual UUaadobxalUw Ew xOUOI YI UGBUd at EEHEWL OBBEO |
EUgOOI (a)3. dldalf

wxOUOOT AaUAEUPWEESOOOwW UabOaUEUaAT Pw UUOGENE
EOOEOOE4AOUUWUENUOOGWOaO60aUwsUUBOBUHOB wW- ET ac
OdUaagUl 1 U0l OOwYPUAOOUWDB OB M EUW WHNWBWWG N & DU C
$40U0WEwWT aaUUGOOwWwOLUAEOPwWOUwWT EAEEUVUAT Pwol 1
UERNUGsAUBE W ST Ul wOgUl Ol EQOT OWEwWOI TT UAwWwOI 1 ODBUI
mellett.

w i aaUOGOGEOwEwQésD@OLﬁJﬁjUWOEN&JOOaUtDEJDEI UE O
UaOxOO0OUOUWEwWTI Oal UwadulUsOl OwEI a00gUauvual 6ad
x OUOI Y1 U6 GeatllEWNICNGEBANIDEDO GOa O0a UWEDET UEONEwWOA U
mm-l UwaUO6UANLOwWT T OTT UI UwUal Ulalals Gu & &0 & @iud
0aUIT.EUGO



-1 B |
ASC100.29 P S
6t e .

]

é} NG100.24 l

u | % ’?’ ]

BT £

34T Zm77ZZ

|

n g -

2 .

2

0 100 200 300 400 500 200 700 800D

Sajtolasi nyomas Mimm 2

48 waEUEwW/ 6 OfesinElUEN IO 08D awda 06 Y oidpET UEOOOUE
NT 01 OUHUwO3UUG OE ItestwiOyg I¥ U Dt GuEGIQ0WOH Udab OO wi
786 glemPUL UL UGT 60wl 00601 UBOI T wEwWOI T YEOGSENR UI EU:

OUUEUOE EGEWPEHWMIEUA AEU wB wii OINO A6 I0EN OruwWIE®DE OT E

w xOEUAaAUPOUUwW EiI i OUCAEDPGwW OgVYIi UOI aUBEI OQw E
xOUU&T OEUBOwl PEEOwWO6 x1 401 OWEwWOPUI EET OwOgUuUL
szenvednek E1 | OUOAEDPGUS w 4wk dwAERNDOWAUD W OYPDa o

Y 5um

10



AaWERDAOPUWUEN U O pretasdiplitvdarabod téstO & O & EQBIIEW 000 a
puaOaw Ol OeszCagyénletésugt ¢ 3w $ 001 Ow OOEOw I G1UAauww E w :
Ual uuaaolLul T wndgdkEQuUIAE @EWB@UWO g 4 g U U ulbBNuwiOOAQIaE
OLYI Ol OwOg4aEIl O6w wWUKUOGE&EWBWA§ ¥ luGa® UEWIED BDIw

UENUOOGwWI UHWEWEEUEEWET OUI NT wil O0-ilUuOd ©®BEE O

s N o~ A w2

UENUOOAUwWI Ul U Ul wOaUT EUGwWEwWNIT O1 dusi

wNiOi@UGTwOLOgOgUIOwEwIOUUameOEIEUAwEEC
YT OExNEwagl aw0UgOgUIl EEQWEwWOgal x1l wxl EPT wUDO
UUOGOET OUwi GUT AaEUOOTI EOGUAT PwYbUI O0O1 EsUUS
"Ewl OHgUaUOwi OfestuBwu O 04 Wil WODOW Owoi 1T al Oo0wbh
IONaUaUUw EOOEOOEaOEOow $OOOUw UENUOOan Og

11 0al UU1 woOEDEWBW &l GOSEWORE OtEsi QG WB E B BBuw x O U ¢
csakEuJXOUUaI OEUoOwaaUDwUKUOGEanEI i ©0aaUOON

A e oA N

11



100

Porozitas

0 2 4 G i 10

Sajtold nyomas tem<

7BWAEVUEwW( 4a0UAaUEUPOEIddalUENUOOaUPwWI ONauvau

dwl O6UT | Qestal WENGO A UBDW HWOOUOAUEDUWEwWXx OUUA

UKUOGEaUaOwOagYLOwoOs Uwoaudadafi O OUSGT wbUWEIT i

1. wUENUOOaAUwWi 6004aaUAYEOQwWEwWxOUUAal OEUB Owx
UabOauUEUaT UOwpx O8l@i OO0aauUi EVUAUAwWOI 1

2. wWwUENUOOAUWO] Y il GAuIBaH | Cr0®0we & § D 0b @l

Ol T OHwEawEOaET wbaguUaUbwl EVaUIT UaLOOUGI

OagqUGI T UAaLOUUBT wdUUB Ol woOl EUgOOl Odw, DY

ITauol OabwEOAET Ol OGS auwEll ul GO GeaGRBENAlT U F

s N o~ A a2

UAaLOUGST OutH ul WDANCAEDEwWwWOl 1 UAaLOPOOWEWUERNUOC
233.9(-3$1$+N2( uB%k$+3N3$+

w UabpOUl Ul O6UPwWw OgULOOBO0al Ow NI Ol OUHUw OGE
Ol ET EOPOEPWUUOENEOOUAT EDUS w Wil OWwh E®E I WILDQE
I1T6U0Va6wWw i OUOAOGEOEOwW EAdw OOYEEaAUDwW xOOUNUOuW E
Ol NaOUAaGEGw EPIi T KabGUuw 60w I TadsEw EVOODw UUE
gUUal OExEUOOGEOEOOuwal awli 00ail UYI wEwOgagYaoOlwUa

wUapoOUI Ul CeGullENYOOUHIEEUEEWxOUOaPUAUEWEUG

z S N o~ N

12



A %

8 WAEUEwW wxOUUAlI OEUB OWEOEOQOWNAOHE GAODOBAUE OWd D QE u
U O U[4309. oldal

wUabpoUl Ul O UDwi OOAEOEUOUWEwWOgYI UOHaHWxEUEC
oldal]:
x 24DOU0I Ul O6UPWPEHwW3 Uwi HOBUUB 001 U

aw 1 06UT T UHuwW Qil DEE w- I —
Ol E1 EOPOEPwW UabplOa Uk Ualwvﬁv_ggﬁ:;:j
Ew OI1T10Aw Ol bORE0EEFw
0aDBUI Ul 66 UDW i D6 UUE OO N IOw 5 Ut
Ew OIT10Aw Qi YoYPEI EEW e
UapoOUl Ul 66 UPw | 'PE S 1
YaOEUAUEODPB w $4aw .
] 001 OUOOOEaUT Oaw Y
Taavul0alwyual OxOOUNZ
UapoUli Ui 66 UPw E%" R
Ol UOl 6601 dausl wHBD JO w
Oalw Ew OETaw [Uab
I HO6UUBOOI1 Uw N1 C
Ol 1 O0BILWO Ew TaéUO
0g 00UST 101 06w | § g
060xUO0DUU&UOO] O OFT w4,
EWYEUxOUOOT aBaEUE ' , e .
x1 OBl Uw UapPBOI Uff 66 vioowsvw |, 4
nm+mmky@@anDOUiU|o UDme,HJw—+F ~2z
[ AOBUUB 001 DUT OWEO®
3PUAUEWYEUXxOUEGOW ’
N sy R s ss A A 0 15 30 60 o0 20 50
x OUOI ¥ IUhaa L St (o)
UéDOU|U|oauawa'ngjgbﬁoauuopglﬁg%UDm
[E0aVaOwEwNG wa EUERTAT RO YPsL0T L0,

13



wUapoOUl Ul 66 UPwWwOgULOOBOal OOwxB8OEaAaUOQwWEWT H
YaOUOaUENVaAOBATEDW Ow EIEW ©i D0 00N BBeawx OUO0OT aUu
UagyYi Oual uUOl a1 Ul OwEOCPwUaDPOUBOwOPT EVUWE&a wUUGC
[14, 15].

x wxOUUODWIE WO UUPEPwIi 1 06 xg U8 UI

wi DOOOwUal OEUSs QERA®NM & 6 06 0 whab O0iehdud @ G w x O
EEOUU0wWwU&aADOUI Ul O UPwW OgULOO60al Owl Ul UsOwl aodl
Ual OEUBNLw xOUOOB w $4aw UabA trdrdabb Epproki OGNV OD & (YE
nfT1 4l EEWEwWOET a0EEw i & NOBOED A VEE @OH DA wDDEDWD
OdUI UYaoUbaauUOwPUOWOPOUWEWEUUYAEEwWx OUOOwI U

x  wxOUOI YI UBOwgUUA&al Us UI Ol

wxOUOOT AaUAEUPWDXxEUEEOQWEwWOI T 1 1l @UGHIGY BE® W
1 06Ul OCEAwWOI ENEOCOODOEPOUVOWs UwEWOSAaETI OWUEUUOUU
4003 UNaOwgUUaAl w' EwOl UUHw YET a w Uhgks &kkorOd. 0§ OE
UapoOUIl Ul o Uax@U®OaBE0PUWUOOMEOEUOOwWI T aLU0wNAaU
EOOEOOE4AOUUwWwUaAPOUUUDOOUBDNNAPUSUKMEAWgUY gaosl
YO6TEIl wpOPYdYI wEwWYEUw 8 Uu FEuwEAULO W QOuigikbad U
I HOBUUBOO0I Ul Qwi 06as00Oawi aaPUUWEOOOUOWEA WY
NI Ol OU6T UHOWEwW! 8+t wi Il NEBTI OFwOw DBIELHOCEUWOBOE
XUUéUéOwEwUéDOUiUiOﬁUDwaULOOGOaiOwYéOUOé
metallurgiai KUOOwT aaUUOUUWEE® OOOT O édatakulbbg i FLA.6ADT w U 4 ¢
] OUBUHwW UagyYl UU&l UOT 41 Uw x1 EPT wdEOEU s0WAHwI GAE Gd
011 OUBOaOTl EUGUAT AaUES w

x A sajtolt darab testUL UL U6 T 1
, DO6Ow OET a OFE E weslw WIERNIIOa EDW a @O OEE @ WEIEQL Bi
xOQUU&al OEUBOwWwOgagUUOwWwd UWwEODOaOwl EUBOOOAaEEEEOuU
x wUaboUl Ul OHwOI Ol BEbE& @wUB&K 0OaOD

w UabpoOUl Ul O6UPw | OOAaEOEUwW UOUaAOw E4auw
i 001 BUOOOEGW VAT Ul x1 Ow UgOU0w EIT 8 a U
ORPEAEPGNAUWEwWUapPOUI Ul 66 UPwi HOBUUBOOI U

Z AN A N N AN

I O

Ul TagUO0Ow!l O a wukkwEWaEd WU EHDOOUVEUUEOOEW EUg O
01 OwU

U

,aUUBUAUAOwWxT EPT woOi 11 OHaAPwWEwWUAT O1 Dwbdi ©

$4l Owl 001 OUOOOEGwW Ual Ul xI Ow OPEUUwW Ew Y
YOEHT aawlOl 1 YaOEUAUAUEWEOEXxYI UHwi 60006UUal

mE

14



A vasporkol AUAEBEEOW U0l aHwgUUal UbOH O OUE WEBOIEC
oldal]:
x 11 EUOAOGOWE]I OEUEOODPaAaaO0GwUgxUUKUwmpx 08 wi
x 11 EUOA0OGOwWUAal OgUHwWUgaxUUKUwpx O wl OEODT aa

x 21 001 T1T UuamKOKE OO0GwPs UalwdbpUOUOT 60
w 1T 6alUw gVO&ADBEWODWT YaOEUaUaUaYEOw Euw
guuUai UsUIl 6601 Ow OI 111 Ol OFaw ECBaEUCELcaEJumEElmcmchmE

UapOUIl gbBba®0o6U0l OUAOwI LTT Awi OUT aEUOOT EUGUAT £

24, wYPAaUTl aOUwEOaET EUOXxOUUwWEI OUUEUAUES®
w YEUxOQUOOI aUa@EDS Ow EIsGEA O O JEWwW Eehbiszert [16]

I EU& O &egelicgedtebben. $ 41 OWEOAET EUOXxOUUOOWE] OLOOwWEa

Ol T YaoUOaNH (4 WaOWRIO Ow OGEOUaUT EUGOw EAwWEOAET 1

Ol 0al OwUabpOUBsOWNITI OWwEwWH WUI wEIVIOODO £ GOAKDD w Y b L
21].

w YEUxOUOOI ad) AE@EEIOg UUA&T U 01 OUAOwW T LT T HAHI
gUUA&T 08Ul O1 0w OlwEDION ®@OEWUADPOU]I O h WhQa KK@LU
EAWEOI UPOEPwWxOUOOI aUAEUDPWE O4a & D &MRIF Staadartd) Gw U & «
3Bk WE&Aa wPDUAOAEEGOWSUUGXxAEEOQwWEAwWI T al bwguual U6
P YNhYwUail UpOUDP wU A E@ EedhadREYOOFO0DEZAT4REDOUZBUW g U U

UAEOAAEUWOUUEUwWxd8OEaAUBd w
26 wUa EOa &mlduwndEAENJaug UUal Us Ul O1 06

~ ~ 2
¥sszed ®t e | Testdr Ts Por oz Kem®ny SSZzialk§rt‘
Anyagcsoport = 7 v ]
C Cu | Fe |[Egy glcn? % HB N/mn?
SntC0 1 o3 <01 Bal.| 2 | 64768 @ 15RN2, >35 130
(Sima vas)
Sint C01 0,3 . ~
(Vass z ®n 0,6 <0,1 | Bal. 2 6,471 6,8 15N2, >70 260
Sint C11 0.4 3
(Vasr ®z ’ 15 | Bal 2 6,41 6,8 15N2, >80 320
1,5
sz®n)
Sint D11 - }
(Vasr ®z ' 15 | Bal 2 6,81 7,2 10N2. >905 400
1,5
sz®n)

*UUEUaUOOwUOE®O®@OEDOEK O 0G M) N aLElet2ebsHUDLT
EOCQAET EUOxOUUOOEUwYIT U0I OQwi T al O OElI 8w wOB UHE

Y611 a0l Owi OwOGEOUaUaUOOEUSG

15



WwWYEUxQOUOOT AUAEUEEOWEWOLOgOI 801 wgUYgaHOI C
OLOngOIYIUDOwEwXOUOIYIUoOIIaGw wUapoOUIl Ul ¢
6 OEa Uaay®uy glai U6 El OOw i 0001 60wl 606Uadaulw OU
EDl’ i KéDGUw Ud & Ul]na'JTéuDé)E'JEL‘JDUKEDGUw (")OEg&_uTJ\oQOaO'"'""Faux’DC

A AL N A N N A=

EGaET OGUEDgOIENua Awi Baa Dulatkerik bey 10, Ni7A.

241.A29NMNT x35x9{ 3:2

' EUOOOGE QwE wida TUaEG@al@aL@uanly B8 x OUOOT AUAEUEEOuw
gUYgaHO OUwiwklUadHadRNEOWw Uao6Owl EVAVUAVUEWE w Of
UagYIl DUa0GEDIErOdnyag UAEOg UGUaAPOAUVUEUVUATAEHW ®Buw Ol

400EEOQw! OOEOOOPW Ol OOWEUUEOwW! OT awEwWUapoUIi
El Og VYl U8§19%28 65lu¢Z h

wUao OQwEwl ET a00ada OUEC)wEOOEOC)E OU00wuabpobd
EWYEUEEOOuwI & 80ED DO ®dw0 T w@Gad g U0wUas OQwl aE
OllwmmYowaEUEAo

100 wareU mwil OEUAI UangY[lJUVDadIdB]OI al UPwOoO6 x1 w

16



242A1NOMINT x35x9{ w' 3:2

WYEUxOUOOT AUAEUVUEEOQWEwWUAaAdOwOl 001 Ulm&ottU b & wE
gUYgaHOwWl EwWEwOIl ET EOPOE b wU UG BENEECAUEAE O aaOKEY g |
OB UUBOEI OWEEET OONa Ow E w U] aE0RuDd BY E QU ud@ 0% 1g Wa
UabpOaUEUal whgYI [ PRPuBROBNEOOUAT EDU

' 044a4aERBRQ WWWBe WwRE WEUA&AT UwUagyYl OUal UOl 41 Ubuw

116 wa EVBEluI I uDE U A | ULuUagY[ll4U7l]l£D|Ud]JOI al UPwob x 1

UagyYl UU4&AT UOI al UPwaEUAOWEWUBAETI OWEKUwWUB I
EUGOwIOIaui&ﬁ@%%@ﬁi@@@@N@ﬁiOwaUEiYiUéD

O\

- C
e MO B

I TR

~ A NA A £ NN

0
uJOOYEEoOuJaOOEXOUEEuJOI ULOUJCpOOYEIEJéOUEBlE@@éU
a

~

CC)QJ O o E

AWwEUOOOOwWEI EPIi 1 UOEAOOEOwWEWYEUUAEUEEOuW
UabpOUIl Wnevedk (13 1D oldal; ).
24aPOU0I Ul O6UwOgaEl OwEwIi o ek Y UOUWOE & WU EX BuE:

difil KAaDPGUWOEXEUOOEUwWNgOwWwOsUUI wEwWYEUxQUUA&I OE
gUYgaHOLuI aLUEUJ EDI I KaDGUwI OOaEOEUuJI OUUaEEEuJ

Ol 1 OH

wi O@aauod awOgUET YI VabwdiwaVEBDw BV OO0BE® OEU
kapcsolat nehezen O1 T OL Og OEg a Ul UIEIWIiAGad®OOEmRAIiua a DU w |
UEUUEOOKwWEOGAaET OOwUabOUI Ul OBUOOUWEIT Og X1 UOI &
EUAAEEaAUwW OB UUBO0I1 uaBiE xOBDO®O &0 BIGW @ Wb Ew x OUOOT ¢
xEUEOB UI Ul DOl Ow PDUOI Ul UGET Ow 1 OHUI wUaaobaUli E
i T al 01 OETl wYIl 11 UHB

17



2.4.3.AVvAst1 N4209 N(Fat Cu t C) RENDSZER

AwaoBYOBEROL § @Y O W E Dlorushiteref@us2' ® O U w" huhuugkeld
ol Ti al 141 0b

128 wa EudmWw iU OEUA&AT UwUagyYi OUal UOI-0Dwb o0 Dy e dUEDT Q&
oldal]

AawaEUAOw NGO uddaDOHd B@auwdiagivd w U a1 Uiol @ W &wi BXUE
x1 UOPUIl UwUagYl UUlailBoOlad uhQvVEOOAUOBREEDa0OA UL
FEwOo6 Ua Ul WdR.oldal; hurgrk 6§ OOEEO¢dw wWwEEUOaAUwWU&agOOol
EFEwUBAEI OwEKUGEEHIMAOG UOWbagdOl OwWEwWwxGUUUOOW
O Ul ULOwWwDOOI UAOTI TwgUUAT T LTTHAHwxGUUUOOarbOOAE
EQAET EEOwWUB axO0paPa@UlEUOuYOOUG@UT aEOD Umdb wi OO0 a
hatolbe EwYEUx OUU&l OEUB OwOg as6d w

244 A9 w: +3 + L&u5H,02#.2723. 33w - 8 3QEBHPB *

wYEUxOUOOT aUaEUDW b x EWEHALA B iu GHEDE 4001 GOXEGHIOmHLOTWC
Ol TTEUAUOaAOUUWOI EIl EOPOEPWUUOENEOOUAT OOEU WY &
EwOITIi1T Ol OHwgUUal U601 OLwxOQUOIFuUbOwillbwgUUa
Ol 1a00ExgUavadaOwEAwWUUGOET OUwi OUT AEUOOT EUG
[7, 5. oldal].

AWUUGOET OUwi OUT AEUOOT EUGUAaT PwUOUOENEOOUAT ¢
OalwUaaldlblUwoOl 1 OOEAUUWEOOEOOESHOEDDW®DW Ba udw
i OUT AaEUOOGWOI T OUO0AOI EUGHR O BMDAW@I Y la @il B 106
UUGOET OUwgUYgaHOwWi EUA0aO0EUAYEOwmpx 060 udll 0, &
gUYgJAHOAWNEYUOQWEWYEUxOUOOI AaUAEUPwWUI UOB Ol Ouw
EwNEYUOAUwWwOB8OI Oawl Ul UEIl OwOaUwUUOENEOOUAT O

18



megy.$al Owi 1 OLOWEWUAEOPUOEEOOPWEEEUOOEGOWE & wl
UUGOET OUwgUYgaHOw! OUBUHwWI a4d4aEEaUPwEUVUAOAaEW
i OUT aEUOOT EUGUAT OUB

AWbDUOEEOOOOUUEUVUAUWEOExNaOwOgYI UOI a1 UUwWE&u
I O6 Utel ddddiOha az Fé&CutC rendszer eredeti g UY ¢ & H®, GOu)CE U aa a
OGEOUa3aWIEOEEDPWOB UES UOS O lwaé U ®b@dBFEIo@@muwiOb iyd w x
UBawdUwUadsOUEUUEOOAOEOWOGEOUgUavaYEOwW®O! 000
O0aEOwguUU&Tl U UODPHUERDAODEOCO@ ET OOWGOET OUw i OUIl
mechaniOEDwWUUOENEOOUAT E®uEIUAIOA ®DHYy@IEIWE L O] U

, DPYI OwUT aEOEaAaOOwEOAaET guUUal U UI Ol OwElI OLOwWE
El T 00aaUOONAOWEAWUUGOET OUwi OUT AaEUOOT EUGUAT

Il EVAVAOEOQWODPiYBd d HPQAWOUUEVAUOOwWwUOUAOwWEAWI T ¢
Ul aECEAUVUWEwWU&apOUl Ul O8UPwWOgUL OO OaUwWEOOEOODE A4

*UUEUaUEDCmJUOUanUaOOIUuHJXIOUUUOEEOwYDaUI

xOQUOOT aVUAED®QEOGELA DOUIMKATEEH O aE ol EUGUaT au

AzEOaEIgUUaIUoUIOwOGEOUaUaUOOEUwanEOaEEDL
Y611 aU0l OQuwl 0o

x NC100.24: x UY g & I YCEQI x@ U O 1AMpesetbeéh megfelel a Sint CO0
guuUal U U1 001 O6w wOl YI UBOEIT Ow Ol YAw xOUU
Ul EUOEDPGUwI ONaUVUAWUEGH OB aliO®OIHO® u BaHOw O 8
xOUU&Il OEUBOw UADPYEEUON woOu &@EHOD 660 0w W EONDUEC
UabOaUEUAT T EOOwdUwNGwWUERNUOOT EOGUAT Pw U
OPOHUBST w Eaw I T abPOw Ol T aOUEOCAOOUEEEEOQOuW E
iparban [11, 11. oldal].

x PMX: x UY g al Yol 00U O Alapdddibérd megfelel a Sint C00
gUU&al U801 OO1 OBw adw-"hYYsl KwOIl YI UBOT 1 &t
xOUOI YI U Ol UDwOET abaddaUKwYagaal OwBguwyb &
] 006 U401l O0wxOUUA B DAMNIO.WEa.0g UwUal UO

x Distaloy AE: $OHgUYgagUUOw xOUOI YI UBOOwW NI Ol OQUF
x OQOUU&Tl OEUBOwUgOgUwU&l UOT a1 0Ll OwEwOET ad
OPEUUBw, 6 U1 UxOOUOUOwWNGwWOI ET EOPOEPwWUUO]
O6UALOO0I Ow BEDMUIW WOMVAEUOOGwW O1 1000040
ENAOONAaOWEWEEUEEwWOI T11 01 OAwUabpOaUEUal b

x 410L: 10&4AUEEOI OUI Uw YEUxOUOI YI U608 w w
YEUxQOQUUA&I OEUBOT 1T dwhl t wuwOUGOOUWEEET OOBEOD
i 0004 aUFWYHI IO wWEa wWEOAET EUOxOUUOAaOWE & w
UOAUEEOI OUI UwUUOENEOOUAT OOw@]. 1 UEVUUAUE w

19



dwl OHEEwi I OUOUOOUwxOUOOl aUaEUPwWEOaET OPOH!
i OT OEONEwpUUaTl wghhO wt
BwUaEOaAaEVUwW wil Ol EVUAOAOUWYEUXxOUOOTI aUaEUPWEODAE

L&t sz | Ctlago{ Ctfol FRbb © Sajtol
Anyagmi STr Ts® szemcser r§t a Y testsTr
g/cm3 em s/50g 0 glcn?
NC 100.24 2,45 457 180 31 <0,01% C 6,11 7,1
PMX 3,1 1807 212 29 <0,01% C 6,11 7,1
1,5% Cu, 4%
Distaloy AE 3,05 507 200 24 Ni, 6,71 7,3
0,5% Mo
410L 3,3 757 100 23 12% Cr 6,21 6,8

awguual U601 OwOoaBbOBHE D VEUEWVE & VEBBAGRUGE EIT QU U &
Uaogddw g aHOw O ULOUTI Owi O44a4AEEAUUESwW wUI &l Duw
i OUOaANAEE&OWHUEEGT YIOWs Ol Ol l awEwOaYadbUwUgOliUa
mﬂtEéngYgéHwTE@@@@@&QxﬁﬁmﬁéaEiOGOUwDUwiU

X A s, N o~ A e s o -

oi 1 YEOGUqUOUUElaI»Olew@h Omein U mlkaimaznak a4 OUE 0a G@OUEO
YEUXOUOOI UaEUUDEtDB@E)UEE)OJoEuu lﬂ)aG(]wCEkUqu@@lﬁlgtUU{C

Ol ET EOPOEPWUOUOENEOOUAT OOEUBwWw 4AOOEEOwI OHI OQUE
guUaili U0l OPwil EVUAUUBW awbxEUPwWwEOOEOOEATl EUGLI
U EOCBOal DwWiaOWBSEwWI T a uwEPDuwdddodiad 0100wl OHU
Ul ONT Ul Ow PUOT UUT Ow Ew O ET EOPOEPW 6 Uw UUGOET
OiTEOéEEwEiEUOﬁUwUéDOUNﬁOw”UEiOiUwDOiOUOé
DOIOUOaEDGMwE@E&U@@@Mﬂ@&dﬁ@“ﬂwaULwUUOENEOO
I EVAUEDUGOS

woOl TN OgOUwWEDBAET EUOx OGOy 0§ & DO d MIUAIUDA
UUGOETOUwOiTOU@OaOTEOGUabBEO&EE@E@@@&EE@@@u

AR NV N SN

z s oA s ae N 2N

YDauUl aOUEOG
w#DUUEOOaw SwWwEOAETIEUOxOUUwWUaDPOUGOwWITawod
O6VUALOUWEONBBEY V0w UabPOUGOwEaAwWT OUBUHW xOUT 2
*PAAUGOET wObPUw Ol 00abPUBT LwU&aGOwWwOl ULOUw I Gaa
i O0O04aUEwWBUEI OBEI Obw
20



WwKhyY+wEOAaET EUOXxOUUOOWE] OLOwOP4&aaua0EODWU@ a
GdwoOsUUsaH alwkwa wEOAET wOl ET EOPOEPOwWd Uwi 4a0U0E
UUOENEOOUaAT EPWNEYUONEOEOOWET wEwUOAUEEOI OUI U

8 wUaEOaAAEVwW &awa oBEOBMWOIGEYUdialiduwg UUal U

Anyag?®s Hoztzo§mg$dgot HOZtZ°§rrg$ngt
NC 100.24
NC 100.24 0,5 2
NC 100.24 0,5 4
NC 100.24 0,5 8
NC 100.24 0,2 2
NC 100.24 0,8 2
NC 100.24 1,0 2
NC 100.24 1,5 2
PMX
Distaloy AE 0,5
410 L - 2
410L

21



3. w, $&, 4-*: +' SU2FSKWBIN2N-$*w, u#t)

w O TO6UBOaOI EVGUAT w O1 Ow i Taw adbUEOCaAaDBOUwW |
Oi 1 6UB60a0l EUGUAT UGOWETI U438 001 OOWEOOOUWE & Uwd C
EOAET OUw 6PpOCal Ow O DDO U Oaa®@piouwlmool OY1I w 6pOa
O1 T OUBOAOOPWEWI OUT EEOIO@OY VL DO DAdOBOUMOgagUU
Ol|OUOOaO|EUGUalDwaummamwwmaw5&@€@a®w®OOaE

N o~ A s s

UENOOUwW OPOEUW I 1T al UOI Ow OOCAEQOwWw xEUEOBUIT UOwW YE
NI 001 Ol a0PwWUUEOAWEAWEOQAET OOwl wUUOENEOOUAT a
Ol TT1TUOHUBTT Ol Owl EVUAOAONAOWEWOL O0g Oi 8 G awEsAAIEd C
x woOl T O0UO0aO0l EUGUAT wUExEUA4 UE GEdztRaentiI OOwU

I OT awOOUAEEDPWDHDUODI Ul Ul POUI wi ET aEUODOAYE!
EEOUUWEOAET wi OUT aEUOOT BREAdwWwAI 8 udYriudia @0 IEE

anyag)

x w OI16UO60aOI EUGUAT w 0113080801 w Ew YDa
NI 001 04a8bDyO0wWss 0O OWw Eadw EOCAET OOw U4AEO3g
Ol 66DauUdT PwoUUBOI POwil Ul UOT T wUasOUEUUEC
O1 1 6UH60a0I EOGUAT UGOS

x wOlTOoub0adl EUGUAT w Ol Tladp DG ©a WhHE Q& DK

Ul Tagl0ugiomvidOUw x6 OEAUOuAEDUH L ®D0w O OIUOD 3

Ul TagU0UB8T8YI OwOl T 1 UwYd Ol 06 0a0UwOOOEEODWE
x +1 TTUOHAHUGT w YEOQOw EUUEOwW T OT aw EIl OBGHXN GIUW
Ol 1T O0UO0aAO0I EUGUAT UGOB W $OOOUWAaOUEOAEEOW

EOAaETT Oa4wyYbPUadOOagUNAaOQwWEwWYPaUTl aOUwEOAEI

>

R

x 30YAEEaAawWOI T 1 UAUGT wYEQwWOI T OUOOAaOIAEUGUAT
DOEI BRI OwUI T gUUsT, @i PEWUNBADUVAEOAIUQ UgEET ¢
i T a1l Ol OEl wYI T 1 UHwUI OU&AAHOITTI UwUKOabaau

wOiTOUOOéOTEUGUaTwéOOEOEOwYDéUTaOOwéTéO
i OUT AEUOOTI EUGUaAT PwYPaUTl Aa0EUOOwWUOUAOWEWOUUE!
adott munkadarab anyagot mennyire Qg O Oa Ivegy Onhehezerr lehet
OI'T OUO0aAO0O0PwWI T awEEOUU w EEW DaEWI OG0 ua EAddDGaal 0D

Ul TTUI OEPEwWOgUL 680w OaliU@IViaEEDBEQEBOwW UI T alwl &
i O1T OEO0O & OO WEIHXU TEER WG E UGWa E BHOQu@uglaiyd IUE Dw O C
EOExNaQuwmpkéKwi il NIl al UAwOI TT ECAUO&AOUU0wWI OUT aEL

22



31. AwUUGOET OUwOI 1 Ouboadauvuwll ET OOOGT pa
$TawYEUxOUOOI AaUAEUPWUI UOBOWUUGOET OUwi OUT a
Ul ONT DauUpaua Og O Gallaw suUluywO®d UT 1 UPOOw 1 46 U0w E4a w U
OUUOENEOOUAT OOwWOI 1T PUOT UBUT wd UWEOOEOWNEYaUaUE
wxOUOOTI AUAEUDPwW UDOBDOa WE@MEW 4 OF OBAW W UGOET OU
Ol 1 6UB6Oadalwlaivax 00daROBHE WP OEd OB wE Oa ET ¢
OPEUUWEwWN] 01 OUHUw OB UUBOEI OWEEUE4A43YwOOxUEU!
O6xaHEBUUI wi ENOEOOUOwW Oal AaEEEw EOQAaET OODPT w UC
xOUGaAUUwUAal UOIl a4l Ul woODE U udddd U AuaUradma0l00 (waél G0E
a00wi il OBOwWPOOTI UY] WEWx GUUUOOWOPEUUWEwWOUDOOEEE
Ual uUsOal Ow Ol U4AOI OBdw -81T adavu 6dabh OBediad Oad U
NT O1 OUAUwWO6UUS ®OUwD GApOHE ODx 4 HE S Uw
$O001I Owi BOODDB UI O1 OHwU&al UUaaOEOQAaET wdUwUI ET OC
ugyanOOA EOQOw Ul UOI 06 Ol OGWGU w BaAIW Ig ©O@ U HI0D d KD
OIl 1 OuUb0abaUaOEOwI Ul UBE]I Odw$al OwWEwI BOE2ZBAUOOwL
oldal]
x NOT 1T OORErtBrE®U WEES OOOwOl T OW®O&H Faul DIOGODX)
OPUWEUKEUUUT AaUWEOOEOOE4A4aUEWNEYEUOOUS
x 241l UU4aalEbaGELmOaET OPOHUST wdOI 1 YaOEUA&AUAaUE
x] EDT w 1 OUAUOUEEOwW Ew 011 OUBOAOEDOEGW OUC
- OUEOCAOOUEOQWEWE]I YOOEUOOODI Il W6 @Ow EODOE O
POOI UYl wil UHUwWEEUE4aYw OOxUEUGwW I EVAUKuwW
EOaET OPOAUBT wbPhbUwWUAGEEWOT ULOT 1T U8 w
x %OUT AaEUOOCAUPWUMXEOBDOOEADDODOWI OUT aEUOOaUD
Ol T OUBOAOEDEGWOUOOEEEUEE wEOa ETI0BwaHautauo (
EOaET OPOHUB AR FE@@BENDWE 4 OUUwUIl ET UUGs T
mEiYOOEUwOéOOLODwOi@ﬁ@@@ﬁ@h@%&@U@é@@@E
Ew NI 001 0aAw 00 x a Ubduxia@idOE dwlssu buwi 8004
iOUTAEUOOéUDwKUTOUUéUGOwiLTTBw wOgYIl OY
i OUT AaEUYEUUET Ual OEOw YPU&AOOUW EOPT w YEO
il alobxa UUEwoana®w$a®BU®EwaoUUoOwElaC
i OOUOHOGBEHS UWEwWx OUOOT AUAEUPWEES OOOwWOI T O
I ET ad0a@aldao U Ul b E b uKIUOOOIAOBAAOG A Uw O g 4
E6OUAT UL WEwWOI T T UHwWOIT T OET a0EEwlI OAUOOAa UL
OgYl 66 U6 O1 Owd UET OBET 08 w

23



z N o~ o~ N

O T T S G SN

I OTawEawEOAaETI EEQOwWwUEOaOI EUGWxGUUUOBOE U W
UgOoulUBOwi I Owapg 001 O Habkbend esetben BXOGUUAIBIOOIEESCL
UEQOAaOT EUGWOOENwWNIT OI OUAUI OwEUgOOI1addud wE u
8 UwOUOOEEEUEEWOgaUPWUKUOGEaAUDPwWI T aLUOUOT E
L 00006 U0 O0abPUl w EUEOwWw UODPDUUUDBDUWOUE
O11T OUOOadaUuBOOOBW OLOGMAEJEHw DIt Ofw I O0aE
Il EVa0a GEUAW OLOGgOgUI Ow PTEaw Ew OET aw EO:
Ual UUaaOEQAET OOw @xOdw EIYOOEUOOUW Ol
Ual UUaaO0O6 OUEUUEOwW Ual OxOOUNAEGOwW Ew U4&?
iOHOagUiEE6w$aiOwiiOLowEthUHwOiOHwIOC

X

x , 1 10U00a0UwWEOaEd dddx@eret/) BlUOBRMUAUEWYEUWOI T O
Ol ULOOPuW I @IOUw ECaAaUw EUEOwW OPUwW O6UUB OEI|
alapanyaghoz a O1 06 0aUsd1 OgYIl O6UOw i 4a0UEOw E4a w
i 001 U OB UB U
32. WYEUxOUOOT aUAEUPWEE® OOOWUUGOET OUuwCc
| EEPT Pwi HEEwWOUUEUaAUDwWI UI EOsOal Ouw
: OUEOCaOOUEOwI &3 32,13% O W B aud Ewg il a wEOCAET wol 1
Ni 001 01 a4 Ob wU &la Wi E DG Gk QU 6 1 lertbaivedni: a i
X w 01T OUOOa0aAaUwW OgaE]l OwaOBBEGHED 0OOGwW D KU
OET aval aUluw

wi OUT aEUOOGwUal uUuaaod
U

X

X wol 00O

x SEOEOPOUWE WOl 1 @0DDap0altiolL o Uw
$4l OwUsdal AaHOWEAWEOOEOOEAOUUW I OUT aEUOOGW
El 4003 U0000wUI ET OOOGTI pEPQ@E®EUEOBUI Ul OUAO
2aDbOUI UEEBOOOwWI Uil UBE]I OwEawl OHEEDwWIi 1 OUbBUOBOa
Ol 1 6Ub60adalUwoOgaEl OwbEHWBEBOKk O01T @EUVOOAHBDPMWUAT &
Ual UuUaaOwoOUEUUEOAUOwWDPOOI UYT WEWOITOubOaObUL

EQaET wxOUGaUUwUAaiT UOl a1 Ul wOPEUU WO OwododawxU
w OiTOUOOéOéUOOUw OiOiUOiéHw TH@@M@%@@&U@Q

24



woOlTOoUOOAOUWIiI T OLOTI OwpOUITUPUAUEWUAaADOUI UI
UEOEUdw awEOOEUUBUAI OQwil Ol EUAaOadavalbEOwWUAI ¢
Ol 11 OOUOUEEEwW N0l @w AEGuudd 4 10w oa OUw 11 OLOI1 UL
OlTyaoUbaavalUwpEwOapUOUUOwWIi T OLOTI UPwxGUUUOOwWI
,DYiOwEuJXOUOOTéUéEUDwUIEIOOOGIDEwIOUHUOU
T aaUUOw Eadw UUGOET OUw | OUT a EkhéO Gau aladzdtokioO 0a O a
OEXxEUOOGEOEOB8 w

$00Il OwosUUI OOBGEI Ow 1l OUHUOUEEOQwW OLOgOIi 801 wi K

UALOUBT dw/ 80EAUOQWUENUOOaUPwWPUAOAUEwWOI UHOI 11
EOa@£®®UaanU|oou0w UUEow3|U©wmmmwwmmean

A~ s s N o~ N e A s aeA N N 0~ Nz~ N s s s N N <z

:OUEOaOOUEOwXIEDIOwIOIawIaIOwIONaum&ﬂOOEOu

EE6OOOwWUUGOET OUwIi OUT a E oM odaedrak faylaikbenakda Ual Oa C

AwWwUUGOET OUwOI 1 OU004aO0T EVGUAT wi KUaUbwYbaUl &
x0 OEEWUEOAOI EUGWOPOEWEwWT EAEDPOwW Op8dH.uefey O1 O 4
OUUBOEEOWOgagUOwW! OT awEwWOI T 0UO60a0I EGGUAT OUU
Ual UUaad0oOxalwl 66U6UBDHDT woOI 1T 01 UOwWwKUT BUUAEOO
NiOOiOéDOGw wYDéUI OEDOOEleOUHUOUEEOwllaI

~ x 3 x2 w2 N ~ ~ L N o~

z N A s

wi KUaUbwyYPaUl aOEUOOw] OUAUOUEEOwUA4al UU&aaods
Ol 1T11 01 OHw OBUHI Ua0gagOow EGIOE DD HHDB DVE Ow IEQuul |
DOIOUO&EDGYEOanOOTaOTEUOEOwEinOaEOEowNIc

sar N o~ N

f UOUEUOOWODO xHWOOEEOAaOWO xAHEAWUOUNEWOBUUSB

O6Wds OB UHOwWI LTTgUOUBw, 11T O6UO60a0T EOGUAT PwNI 001
] OHAUOOGwWI UHWOET aval alowboOOl UYIl wEwOI YaoEUAI
UaaOEAwO|TIUw|OUHUOUEEOwl|O|EUéOéO©DG

EaUOwIOIawEanEODUOEEOOEOEEOwOIOwUEOaOUEO
UadUPEwI Ul U6 OwoOPOal OwUal ulaaOwEOaET OPOHUG
i

-_)

N e oA N A &~ N

OUUEUGOw Ol Y6UESwI GOUUaaOUEOQwWEwWT a4 uUuoi@uw i U

EAYI EEwDOi OUOAEPGOwWEAa wk 8!l wil Ni al UEI OwUEOa Oi

, 1T O0U00a0il EUGUaT PuivpdadlawBbU®DOE OUAEOW O YL

OLOgOI 60T wi UaUl UT adauUPOwil &4l OwETI OLOwPWwEw i

Ol 1 66 x WBauwh UIwEES OEUT UL Ol UU HadEIEOQwWwOiwl OBl Dl UHw

O1 60abpUsT | wbwlastasyusEmH OOk §UNAaT Ua Ul UT adaUwi OF
25



Ul aEOE4AOOwUIl ETl BOOGT PEDPwWwXxEUEOGSUI Ul Owobdil 6061 00U
i OUl aBPOPW OOOxOO0I OUI Ow OET AW &ABW G Laulnia Ba & W3
eltekintve - YA OUO4A EUOEQW & E 0tEvEaa00) O dH WAOH @6 Uwd UPOw 6 U
iUiE@aé@Uwaééaiéwﬁammm%@ﬁwwﬁiﬁﬁﬁmewiOOaEC
GUWEAWKNOOOEQwWODPI I NOIT UaUl UUDwWOOET O GuOoWuveEUDua Xoad
IUIEOoOaIDEHOwEwaYiUOiéHwUE@UOUéTOOwYOOTEC
x w YPauUl aOEUOOw UOUaOw OI1 11 OFEmBG Ul UYEEGU
i OUT AaEUOOCOEgGOaNGEs WsaltH 6 w aw il Ul EOd Oal
I OT AawEwi 6 OwOaUUPRKWOOOx0ahUOOwWI Wi b &GIhoR!
Ol T OwOPOUWEWDEDEOOH Oh H B BruEks WOAD@ud 600 A0BEU ud
x wi OUT AaEUOOGWUI ET UUBT wOgYIl Ol E6UBYIT OwE wl
Ewi OUT aEUOOGEKS HiO B Ox@GIs@ Ud O Ow E uNGDWU w
OOUUI OwgDBEGMEA Wl UHUEOWEQ@UAUWBDOABEOOB x a UWE |
x awl UAOGBUBUW Ol 001 UUw YPaUl adlUaoOwl O aw
Og Yl UOIllehdiHl WwOPUEOI 41 OUI whw®iad0ia O£ ODIWD D |
T OTAwEwWIiIT OYTI U0wUI ONIl UgU08Caw Od8UBUBOw C
ITasUuU0l OOL wOgYI UOI aUl U6 Ul OOwWwOPOUwWxd OEAL
x %06 Ow O0aluUPRKw X JxCEGOACAINEIOECED BuwY 1 UAIT C
YEOEOPOal Ow El Y &ORWDAIwWU®IaGEO@®iw Ea OUaT UL w
EPaOOadbUwl Ul UI OEl Owopx O wOET Awld EVE&E O

I EUadaodl EUGO

A e oA N A A

x *DOUVECVUAOOwW-000 8w EaRiuds OUw EOOEOOEAOUL
O6x1 Uw YPUUAEOQOEUEEODPW Ew i1 OLOI UPw xGUUUL
YT a1 UT T U8w (001 06 Vw Buduw 0§ @06 001 OLOw 1 U
Ual UUaal000xaUUOwWYET awNOEEwi 1 OLOI UPwODOF

x , UOOEEEUEEWOOEEOUGOWBUE] Ol UwOLOgGEGaHuwW
OPPOEUOGW x OUugyand B6 OfF D&HUw O08UUBOL w NEYU
Ual UbaEUUEOwUAaTl OxOOUNAEGOG w

x ' OUU&T U4AUI1 Ul aOBBIOEDOOOSQuW E OLOI UPbw 6 UET UU
EOOEOOEAOUU WI GHYG®E Ovauds Oh Whd wdOGaauvudo

x OUOQODUOwOaUUaemw@d@N@@EH@ﬁﬁﬁ@ﬁiUUaiu

YEOEOPOUWEwWI 1 OLOI UPwWOPOHUGT wbUwbPUUWEDA C

e o~ N

AO0OEEOwi PAEEWEEVEDwWY B & OwEudeHE DO hd@bsdwd U
1 Ul EO6OaUOWEWOET 2D aOKROGOODI UY D ga utduallisdi od 00A
DPEHDPI 6 0al woOl OwUIl Uabwol 11 BAWS ® & rBdpi@rintedia Ol U wk

1 OYBT1 44606w 5EOEODPOUOwW T PAEEwWw UguUUBOUI Ow g

26



Uaaouail uLl Ow Ol OwUDPOI ULOUw NI OO0I O a0bw Ew OLC
i OUTQIEBROGUAT aUbd w

, DY OwOEUaAUDPwWUI Eil 000G PAaUWEUEOQWOPUwWOBUUDBC
Ol T OUuUb60adauvuod0UlOowl a1l Ow EwlD UWEW aWIUEWEIOCD{i @ uaulC
B¢ 6w aOOEEOQIEQI 0D I@EBONEOWd UwEwWUI ET OO0O0GT PE U
6@]0]UwOLOngTEOTUKOaUw@E@%b@@@@@&M@@%@@EUu

z A A o Z

|OHUOOaUuJYElamlwwwu@muaoanMw w OPEOEOUOGuW
i 6T aUuYsUl OO OWYEOWE wWO1I 1 OPUI EEwl EVUAUESd w$ O1 O«
iOiUTiUDOEDwUéiOXOOUKwODGUﬂéOiOGUéUiwéUwOO
Ol Oal OwEwYAaUuUl E0GwUA I WU 80N e00mud i wd AUl bud®sda O
i OUT AaEUYEUUET UaAl wOET aval EOwbDOOI UYI wEwWI ENOE
TEOIUKOanOEXOUUwEwOUUEUaUOOEEOow a00EEOuw
UaalduUal UL woUUBO01 Ol Uw EUUEW YOOREMDZ A SEOD@al AT
E6OUAT ULWEI a003gUEOPWEOOEOWBUEI OBEI OOw T O1 au
d OUEUUEOOUOWYET awNGwi 1 OLOI UPwWwOPOHUBT 1 Uwd UNI
UabpOUI UEEBOOOwW OEVUaAUPwW YDPUI OO0I E6UI i @BUO0®A B iC
Il EUOOOGwWg, 008 B0aBUOWKUOOWI OHAOOa UOUUWEES OOOU

$4l Owi padaduual OOEUVwIi BT a1l O1 OET wYdYIl wEOOT ¢
YPaUT aOEUEDPOEUOwWOI Oal OUHOwWEAwWk &6+ dwi 1l NI &ai OEI
Ezeni OUT AaEUOOPEUGADHED OO0 wdg &J GrunEOapERIT 4 O 0 w U ¢
GUwIiTadEwWwi 60w OAaUUPRKwW OO00Ox0apPUOOwW EwYsT OI1
UabOaUEUAT AWEPUUOOAEEOQwW YEOOEOBwWw $T aw daupOuw
Ol'T xUGEaAOOPOwWT O1 a wU a eLa0u Boul W N GaRlpiudi wlD@zaErd B
Ol T wEwWOal UUw OUOOEEE UE EGJ BB 4l 0w Bé&rée® DM@ )¢
machining ¢nek) T g YNaAO8dw wUaboOUIl Ul OUWEESOOOwWOI T OUOD
U1 ULOI U1 QuaBIOO0 & alww Oa U O MU w9 B xOnpIad aQuudauNd ¢
YOOAUEOwWT OT awEAWEOQAET OOOEOQWEAUWEWUUOENEOOD
Ul OET 001 401 OWEwWYdT UHwWwO!I 080aUs6T woUUBs OLOOIT O
i1 008xAWOPYaAaOaUOUwOl O6dal EdUPwi OOAEOEUOOOW
1 Ul ©Ad 40601 OOw 061 w OIl Ow NAaUUAGEUEOwW Ol dw w
OPI T NIl a1l OUTl Qwl UUIl wEwOI T OuboadaupbwUll ET OOOGI
OPOLUAGEgOOPdw( Oal Owx6 OEAUOWEWOUOOEEEUEEOO
Uapoul Ul 0 U0WwYaOWIiodAWw OowIOPOLUAGgEgOBUI 6w w
EAOOEEQwWOI T 1 UHUBT WEEGEDPOuwWI a4l Owdi 1 6UdOadaubu

xUUail i 61 OEOYEwW Ew UBOEUIT ULOI Ul Ow o UDPBOUHW | HE

~ A A

i OUT AaEUOODIOE 0GB AT w 6 Uw YPaUT a OGW E a N 6 wdil&aHpid U

OgUBEI OOwOoOdsT wi EWEAwWOITIT 41 OwbUwsdUUI 601 411 U
I1Tal U0l OwOOaEQwWUI UAUWYET awYyYbPaUl a0EUDPwI ONa U:
EwUOIl OUAAOTI TT UwgUUal Us Ul GALTuayAR X & et 4apD U1 C

27



4.MECHANIKAI N2 w' { 35¢ Q2u&: + 3. *
*UOE0aUOOwUOUa00wWEaWgUUAal 0601 OwOGEOUaUa UL

A s A =

I OT awdi 1 a00ExgUUEOOwWE&AawWgUU&T U-0wdaOBGEOEHUE
UabpOUI UEEBOOOWEOEXxYI UHw Ol ET EOPOEPOwWUaDOAUE
$001 OWBUEI OBEI OWEWxOUOOI AaUAEUPWEEUEEOOWUENI
EEUEEOOw OLOgOEgaHwW UabPOaUEUAT PudNu @@l OaHBDudd

UabOUIlI Ul OUw EE® 0006 & kOwW EFEaEI0AmoOl A O UBENE OC
OlTTEVUAUOAAUVUUEWOI ULOUI 05

4.1.2 EN U@ D@ dbpad Ul O
w UE N 0Gp0aUPaIoOWa®w Edw 1T al Uw Ol YI UBOI Ow ¢gU
UENUOOGUaIUUaaOUEw TaEOOUOOUwEmD@@EDGQémmmﬁ(

s N o~ A e 2

(UOT UT Ul UOw 1T OT aw Ew UENUOOGAUOOUW i1 006 xHW I
Ual UU&aaoOLUIl TEHOwWUgUUBOHWI OUaYOOaUauUwoOgyYl UF
EOOEOOE&AOUUwWx OUOI Yiouls out d waEUOE6O&UUHOWE huy

0,30 T | I

0,20

Visszarugozas %

2
o

I I 1
0,00 Z

3

Sajtolasi testsdriiség gfem

1B wWAaEUEwWS5PUVUAEUUT GaaUbwERBUUE ©@E O el duuads Grd aubedul GOGHE K
[6, 28. oldal

28



WUENUOOGaUPwWi OOAEOEUWOgAE] Owil 008 xHWOET aoll
Ul EO6Oal ar®iVwaE UWT GaaUw O6UUB 0801 OwbUOI UI Ul
xOOUOUUAT KWEEUEEOOWUENUOOAUEOOUWEwWYaUuUl EUGLU
UDUENAOwEwUAaAl UU4&aaObwbs Ul UI PUB

$4a4l Ow Ual OEI Ow OPOgOBUOOUOwW EAEAwW EOPOOUW E
Ual UU4aaoL Al BHOOWEBwI OOAEOEUWNAUUAGEPOWOI! w
i EOEQw POOI UYIl w Ol Ow OPiI 661 agUHwW Ew Ol 68 U0Ow EOO
guUUaT TI1T1TETT UOWEODPWNIT O1 OUAUI Owoi 1 0gYI OPWE w(
EUKUaéUwiiOO@X”Ud@@@m@ﬁd@ﬁ@M@ﬂE@iEiOOOwODO

N ~ s N o~

DxEUEEQwWEwWUal O1 U ubadNaEEUIEERS U UWDE YD Wi iod T 1 4 6 |
woObPOgOsUPwWIi OCAEOEUWO! 4ET U6 0w EwWxUBUI OUw E
UKUOGEaAUPwWaOOExOUwalOOwil OOwiTsual OWEEEDT Ouw
OPOgO6UPwWI OOAEOQOEUWET I 1 Nd G®lbiaudd @ia b 6 haD DD
EWUEXEEAUPWUKUOGEAUOaAOB wWS$SOPEUUWODPOgOBsUOOU W
FEawl UAPT 6 0aOowbagl wOdal aUwOgaEI OOwbhOOI UYI wEw
DOOAEEWEUgOO0] Ow$awdali EVGWEwWhKS waEUaO6 w

Tapadasi
sirlodas [,
/

Csiiszo sarlodas

Kiloko ero6 ——»

Bélyeg elmozdulds —

148 wa E U Bu Vauomd@yg 06 UDWEPET UEQWEwWOBROBI@P OGWUKUOGE a

wOEIaOEEwOoUUoOLwODOgOHwIUHOwNOEEEOwDI Oe

R S

OUDOEEEUEEOOWUUT EOOEUEOWUaAT UOOEOB WS AaWEWNI ¢

EOPOOUWEWUENUOOUWEEUEEW O6 1 w E UE OuEiws®d wudkalY
UE N Utésta’ e usd O Aad B @ WwE wOET a 06 UUG OL wWOEUEEGW

29



~ NN N

miatt O1 T OgYl OPw EwW OPOgOdsUOOUwIi |1 OGAERHWNIUDIxDOED Ta
UAal UUaa0wopO6xHWOOEEOQAOEOQwWODPUOBUUBOL wOKx0Oa

s N o~ A a2

i1 0al UWUENUOOaUDPWUI ET BOOGT paUwoi OO6wodi i yaoEel
AUENUOOaUDwEmUpwml@mGHWUEOOaOaonwsiETOO

Ul TaOUB8T6Y]I OwYosTil aul Qwl 08w wEI Ul OET 46 UwxbI
Ul OEUAT UUT OwYOOUuwIi T OUual Ul OYI Owli 4aa0OUEOQwWEwWUE
l UHOOWYEOEOPOUWEWUENUOOGESs ¥ b wna OUB @wOI 1T Ul C

P NN

, DYl Ow Ew YPAaUT aOEUOOwW 1 O0Ys6T ad8Ul w O Ow bHI
UENUOOGUaIUUaaOOUOwUEOEUoOOUUaIDwOOOOEGOwIT
UgOgUw T 1 OTTUIOI Owl aauUGuw &, imelygiasa Catésidtakdl U1 Uw
EPaAaUOUg UGimmtaduue wuwdabuluUaaolbow EQaPgP@aTU wy PE il
UéiUUééOEEéOOuHI w-1"Lu@j@ﬁma@ﬁémmmumnééwmmam
Ol 1 001 Orbgyp 00T AW L Qdish ® DB UG U0 6 w  w thindled eés@bey | Ow U
ITapUua®R KO admewyYdl 1 aUuU

/UGEEUIUUOoOUw+|OkaOw UOowmwmww@®@@m®Eo
UalUUaaOEEwGUOgDM@@OwOIOOaDUoImMuHﬁmﬁnUgOU
xUl EagaPGUWDOBIORERNODOGw O BGamaalerss I @IWENU OO A
UIT ET UUBT 08 O =G ubEp<d ELERUG H Tudb U wE O O E O O B BeUAU wA wo
Oga Ud UOI Ub wbsQual 0@ U QuE w hu

156 WAlEYEwU OO0OAUWUENUOOGT d xwp AOwUaaldagUGICp xiI UwOD6 U

30



N o~ A a2

WwWOLOgOEgaHWxOUOOWUENUOOaAaUAUwOgY! UHI OwE w
AEVUA4a00UECawgOFEREDODEQ YI Ud Ol OOwDOOI UYI w
Ul TPU&a0UAOUwWBE D DS E@@H® il WO Y 4 E E D WE DBBIOOO G0
i1 NIl al0E®DBRIOOEUGOG

z Sajtol §s9t gy®zdt®ken vaspaog
(2}

& v _—— ——PMX Original

/,,«//// ——NC100.24 Original
- © / NC100.24+0,5%C+2%Cu
w 5 _# NC100.24+0,5%C+4%Cu
S 4 4 ——NC100.24+0,5%C+8%Cu
- 7/ ——NC100.24+0,29%C+2%Cu
5 3 NC100.24+0,5%C+2%Cu
o, NC100.24+0,8%C+2%Cu
0 1 2 3 4 5 6 7 NC100.24+1%C+2%Cu

Sajtol -nylom8s [t /NSHO0.24+1,5%C+2%Cu

16 WAEUEwWx UYgal UO1I OwYEUxOUOI vbud@Uenadad

gUUaIOaOOMEMGU@@U akE OwEéwilaIUwOIYlmeIOw

OGEOUqU0aUuUObOw Ol OwEI I 60aauboUaOwi aluadadUEODL
OQaUPOwWOBUWEODAET EUOXxOUUWI Ul &6 &1 Ol b HMENIEGI A4
T gUEBOw Ol TT EVUAUOaaUAUWOgYI UHI OwEwWwUOYAEEDuW

fTaavlaval @G EONuOa UwWwET 400301 EOUGOwWwYOOUEOG

laUwEwWUENUOOAUPWT gUEBOQwEAwWI T al UwEOQAET EUOD
jobban megmutatkoztak Ew x QU OHVYIUE® O Ul Ow OGEOUg UskUw ODI
x UYgalYVou-x0aUu ol YT UB Ol Ow 1 Ul U 0w Ew A dw BEDE w
EQAaET EUOxOUUwWI UT UBET OwuUl T U ad) uadmEludo@iag 00 & Diu

UEOCaOl EUGOSG

31



=
Kil ©k®s +° tgWw°rzbe®tkl en v as per
70 -
NC100.24 Original 60 o
NC100.24+0,5%C+2%Cu 50 .
NC100.24+0,5%C+4%Cu 40 <
NC100.24+0,5%C+8%Cu °
——NC100.24+0,2%C+2%Cu 30—
NC100.24+0,8%C+2%Cu 20 X
—NC100.24+1%C+2%Cu 10
——NC100.24+1,5%C+2%Cu | 0
——PMX Original 310 300 290 280 270 260 250 240 230 220
B®l yeg el mozdul §8s

176 WA EWEQA YEOXOUOT YI U OOwWwd UwOGEOUgUaAaUEDPOuwI Ul Us Ot
AWAEUEWEOExNAOwWNGOwWOaUUaAPOOwWI OT AawEwWOI T1 1 3
OPOgOoO6UOOUWI OUBUAHWI UHOw 6 EUIT E Upa® tapEsatalatok a1 U w
EOExNaOQuwp" E U EURUWODUG G QBukl UHwa U0B8 Of OwUT aEOQE
vannak, akkor az 1 QU6 UBd Ul Ow Ul 01l YAaOUEOQw O1 Ow El i 60a
O0xaUAaOEOwWOBUUBOBUB W' EwOPOPOUOwWI T awbET aval
OgagUUOwWEAUwOaUwi pT Bl dlaWed abMNi @O 16T w WHO b &
OGEOUqUaUObOwWE wUE WU E O GhE &0aui)a adaecaus@iINa OwNi Ol

A e oz = oA z oA N A s

YDUUAEUUT GadaUw 6 UOBW Oe wadmpall Elube a1 Qu O @y @ 0s0a
guUUal U6 Ul Ow OGEOUqUAaUOOwW 1 Ul UOGOUE @3WAIwWOe80ob U

< s e o~z A

guUuUal T EU OO O auaaatauEdd 6EOGUBUL U0 & EE OwE whiWd wa EUE w

32

















































































































































































































































































































































































