HU000025366T2
X
3 (19) HU (11) Lajstromszam: E 025 366 (13) T2
SN\ MAGYARORSZAG
\\\\\ Szellemi Tulajdon Nemzeti Hivatala
SZOVEGENEK FORDITASA
(21) Magyar igyszam: E 13 183368 60 Int.cl:  C21D 9/56 (2006.01)
(22) A bejelentés napja: 2013. 09. 06. B21B 39/00 (2006.01)
C21D 9/63 (2006.01)
(96) Az eurdpai bejelentés bejelentési szama: C21D 11/00 (2006.01)
EP 20130183368 C21D 9/54 (2006.01)
(97) Az eurdpai bejelentés kozzétételi adatai:
EP 2722112 A1 2014. 04. 23.
(97) Az eurdpai szabadalom megadasanak meghirdetési adatai:
EP 2722112 B1 2015. 06. 24.
(30) Elsébbségi adatok: (73) Jogosult(ak):
102012110010 2012. 10. 19. DE BWG Bergwerk- Und Walzwerk-Maschinenbau

GmbH, 47051 Duisburg (DE)
(72) Feltalalo(k):

Noé, Andreas, 47647 Kerken (DE)
(74) Képvisels:

Erdély Péter, DANUBIA Szabadalmi és Jogi

Iroda Kft., Budapest

(54) Berendezés fémszalag folyamatos kezelésére

Az eurdpai szabadalom ellen, megadasanak az Eurépai Szabadalmi K6zlonyben valé meghirdetésétdl szamitott kilenc hdnapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

A forditast a szabadalmas az 1995. évi XXXIII. torvény 84/H. §-a szerint nyujtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon
Nemzeti Hivatala nem vizsgalta.




METHOD AND DEVICE FOR CONTINUOUS TREATMENT OF A METAL STRIP

DESCRIPTION

The mvention relates o a devics Hor sontinuows provessing »f 2 metal wrilp, peticnlardy @ roetal strip made of
slumintumy for an alumintun adloy) or of nonferroas metal {or & pon-Rerrous metd alloy), having ot lsast one
thermal frostimend apparatus, which is in the form of & sivip Hotation furnace through which the vetald strlp s
Hoated, and having & sirip guidance apparatis, with which the position of the metal strip can be pontrolied or
sddiusted w e sirip rimaing plane and trdnwersely to the divection of advance of the strip, whereld the sedp

Hotation firnace has at losst one heating line op the infeed side sad one cooling Hne on the outfesd side. The

mietal steip prefecably hag 3 thickoess of 0.1 im0 6

The thermal treatment apparatus 8 & strip Botation furnace which fs egquipped with a heating Haoe and a cooling
e, The heating Bne ustielly consists of 8 number of heatiny wouss {Ewsﬁiﬁg andior omperatisy msinisange
zones) and the gooling Hoevwsnally Consists of 3 pasber of conting 2ones. In sunll & thesmad treatnent 4Ppariis,
the metal sirfp v hoated up 1o 4 specified (setpoint} enpormture, optionally Kept gt this tompentiee for a
spesified penod, then cooled dows again. It passes theough the furnase withowt sondact, which is achieved by
heoping the sty dusponded bettvean ozales (3 noveled) 10 which a cotredpandiag alr prossire 1§ applied: The
seoiing B the cocling wones may be carried Gt oSty air, water or @ compbination of gir and water. Such sitip
flotation fomeses with « heating Hine oo ong stde and 3 ¢ooling Bow on the other side are kpown {see
example DE 19804 184 Al

DE 103 26 071 discloses a deviee for the contivuous treatient of 9 meal swip, having at least one theonal
trextment apparaty theoth which the wetal sirip 3 pulded 10 stspended nlridn, and Taving & Solp positiog
adjustoent device, with which the position of the metal strip Is controllable or adjusiable in the szxip ruvming
platie-and tansversely to the divection of advance of the sirip, wdwrein the thermad treatment spparats hay at
feast one Seating Hneon the infeed side, and one cooling Hne on the outfead side,

Suck 2 device for conthinous restment of & metal strip of the Mnd desoribed in the introduntion, having

&

thenmal treatmeend appaeatug, that 5 to say & strip Hotation femace, may be o the form of 2 tempering @
aonealing ne, B example, iy which the metal stolp uoderzoes a thermal rostroent process for metallurgical
FERSORS, 8.8 1 order i obdain cortain srength and deformiation propedtics. Allsmmatively, the device may also
fre & SEelp coating sy or sfrip coatigy Hrg, in which 1he theomad roatravnt of the meial wrlp 3 not caavied o
for suncating. puoises, Bt we &y & ooating o e Strip: o thay e furnce B thon designed gy & vontlsaon
e,

The metad strip ¢ preferably an ahoniniug o norsferrons metal stop with o thickuesvin s range Fom 6.1 mm
£ om,

Sinee the metal strip W heated o temperatures closs 1o its melting point i aonealing Haes, 3t i usually
nessssary © enswre thet the tension on the strip i relatively dow davide the thenmal trostment appatatus, 0
provend the wiip fronn breaking. For this {aupnse, the strip tenvion it seduced on the infeed side by g fonsion
rotler set, for example, and then restored in another wnsfon roller set on the cutdsed side after cooling, In the
thermal trestmerd appaeatus {the sixdp Botation furnace]), the specific stnp tonsion s i the order of .53 10 ¥ MBS,

kis

for exanple, Slove the siap 5 sble o Mwander”, particdarty snder low tonsion toside the fursase, die o
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possible camber, for example; # i exsential {0 position the strip appmoprizishy. prefossbly o vontre the steip,
with the aid of @ sirip position adjustorent devics. The positioning cotsequently inkex place tansversely  the
direotion of advanie of the silp, I the sifp sonning plase. Such a stelp position adjustmend device typieally
comprises at feast nae pontrol rolter ss well as suitable poxtiion measiring devives sich av stop sdge detection
dewiten, tn the sydtoms kaown In actual operation, the sinip position adiostment dovige iy smranged after the
thoemad restiment apparaius, that 18 to say after the coohing line. In poactive, the condml wller &s wonally
condfigared as & P strp contring contral”, Lo with & propretionsd, Peswaponent and an indegral, boomposent,
The effect of the Loomponent operates spstrsaat into the Runase section, and prevents the strip from deviating
exeossively frony fis course in the fumace. The control roller i usually mounted o a provable bass frame, This
frame revolves the roller shout a notionsl centre of rotation or asis of rotation which is kested in the Ruooacs
seetion and aligoed perpendicularly to the stelp nuaning plene. The dimension of offet of the roller frooy e
centee Hoe of the fornase section iy the pmg:artio.nai component, the dimension of Gl of the olfer ix the integrsd
somponent of the vy contring control I wrellor fv tilted, the stelp Shilts Back rowards the stip cdotee due &
the "ot offeot”, Buck sysiomy, shready koowa from operstional use, have gescradly proven effsciive.
A system of the type descode 1o the introdaction & baown for exarapde from DE 103 37 302 B4 A famses
withchesting sones and cooling zones s ollowed by o defloction roller that serves s the strip contring contal,
A Torther systom, ivwhicke & deflecton device 3 amanged alter the outleed from & sizip tlotation fugage, and
below which a collection basin s bcated © seove @ a fludd wap, & dso koown fromy DE 103 268 071 AL The
deflection miay alvo serve st the cane tnre-as the Srip contring control, wherein the steip position fv detected by
sensors focated ahove and below the mirip, and the novement of the strip contring contra] Ia re-sentee 3 sislp that
fan shifted out of slisnment iy offected by means of s ovlinday,
fn prastice, the need to build over more powerful ansaliog Hose 8 foorsaging 1 keep pace with the rapidly
prenwing, demand for ahuminion. badywork sirips. Tn arder o ashieve higher production capacities, the sivip
passey Grough the treatmend secnon ier However, sinoe only g Hunsted Beat nput can be inroduced into the
steip m-each heating sous, i kdlows that the theymal treannent apparatos should be designed Jonger to allew
grester production capaoity. Bince the strip tune move casily toside the fuenace section due 1 de fow stedp
tonslon, thers i & visk fn long furnace systems that the known steip position adjestnent devioes are oo fonger
sufficient to koep the sivip ron stable inside the funace, with the danger that the strip may deviate kateraily and
wn apaest the furnace sructure. This can lead fo undevirabde dumage o the sirip of pacse it fo teay, and systems
with insressed production supacily cannet be sreated soply by spplviog thiy principle: « This is the point at
which the invention 18 tntrodiced.
The object underlying the fnvention 8 to provide a devics for continuous treatment of ¢ metal sinp of te type
deseribed in the lntroduction, which s charscterized by tinproved stelp posttion comned, ard which {n particalsr
guaranives Hawleoww sirip running over long fumace sechions,
To solve thiv objest, in @ spesieswelaied appasatay for sontimoss weatoent of @ metal sitlp, he bwention
teaches that the strip position adjustment device v arvanged in the cooling Hine. For this purpase, the cooling e
iy profoeshly divided into ot Jeast a fisst ovoling hoe sevtion and seoond cocling Hine section aranged st a
distance theveafter, the sirp position adjustment device being positioned hetween the first vuoling line ssction
and the sscond cooling Hoe wotive, Acconding to the invention, the sddp position adjustrasnt device iy

conssquently oo longer arranged on the output side after the Sernal treatment apparatus, and also consequently
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no oger avvuged after S last sooliog zone, bt tather Wtegraied in the cooling lne, as it were, by the
preferred division of the cocliog hoe i two soolitg sections. fn @ first ssction, the sirip s cooled down B
cocugh for 1 v pass the stoip -posiii.on adjustment device without problems, Thas, the first cooling Bne section i
followed by the sivip position adjustment devies: The sirip then passes through the second ¢ooling Hoe ssciion,
and thas also the sccond part of the cooling wones, with the vesult that the sirip s then ceoled down o e
desivad final tomperatire. Tn this way, ¥ ¢ they possible & work wdth 3 Sumace section having a long totad
longth and thex also with long heoting and coohng lines, thereby increasing production capacity without
significantly increasing the length of the free strip by the low tension area. Inthis way, the sirip can be reliably
proverded fon deviating Fom s course ingide the fumage.

The strip positing adfestient devios wellmay be of convsativoal coasrastion, s somvgational soltions cai
be vaed, Acvording fo the hvention, the mportant Ratere s the pardoidar positioning of the airlp positiog
adinstorent devide mnvide the farmase seution and fn the sooling Hine.

Avcordingly, e sitip position adiustaent dovise fof the sirip position contrel may eonprise @ scnventivnal
adyentably defloction soller, e, 890 deflsction roller or 4t nigy be desigied as sl Howsver, & fv advinable
o provide the roller with 8 suitable {gh=) temperature registant coating, s the temperature of the sirlp betoesn
she frat covling ascction and the second vocling section is proferably between 100°C and 200°C, partealarly
vrefersbly between 120°C and 15070, Altematively o 5 $0°% control roller, the aivip contre sentrol may also be
assured by other known means, for exsople with the aid of & nmltiecll cwnbrol devioe sach a¢ g threerall

gunteol adovise or a cottfrol diiver {€.g., a5 aroll pain). Siitadls coatings are proferatdy provided in (s case also.

The siilp postiton cotrol or strip centring comtiol 13 preforsbly designed in geuerally kaown manser as a £
controlinr. The conteed roller, or the meliomller essembly, & Gy mounted in genemlly knows manner on 2

movable base frame. The frame rotates the mller or rollers shout 2 notional pivet point, which iy aleo Jocated in
e fornecs sectton. The degree of oBift of the roller from Gie contre fine of the formasy scotion iy the
proportional component, the degres of tilt of the roller s the integral somponent of the steip oontring conirol.
Alteratively, the steip position adjustment devies may be dusigoed ay 3 non-contant sirip position adjustent
davice. For this, sirip contring control may be gsrcx-'idmi 0 contactless manner via Hncar motors, for exanple. In
e cane, i principle any known means & lnflosncing the wetal sirip via lnear protors may be used, such 2
are sdesvrzbed 10 DE 187 18 863 AL for example.

The sirip rostresnt systeny preferably comprizes & firet feasion roller et on the infeed side, which is arranged
bafore e thenmal treatment apparatey © fower the stiip tenston: iy abo advantageons to provide ancthe
renston roller et on the cutfeed side, and thay afier the thermal freatment apparatus, by which the stnp feoxion
1§ fncreased agai, o that Duther prodess Seps siay follow, such as tonsion lovelling, oleaning, o adge
frinuniog.

Cptionally, it 45 within the soope of the tovention that & (Turther) tension rolfer set is arvanged affer the siyip
position adjustorent device, between the st cooling line section and the seeond vouting Hae section, W onder to
ingrense the vrip tonsian at this earlior patnts This hes the advantage that the strip can pass through the second
part of the cooling zones under slightly increaved strip tension. In this case also, it i advisable to provide the
zotkers of such a roller set with correspoading heat-rosistant vontings. Ascording 1o the Invention, & is imporang
that & sirip position adfustment take place between the fiesst cocling fine section and the sevond couling Moe

section. Qptionsily, it may be useful o provide a sccond sirip position control afier the second cooling Hoe
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section. This can be panticularly advantegeses if no additional tension volfer ascenbly s provided betwaen the
fiest epoling e ssctfon and tie second cooling Hue section, so that treatment continges vnder reduced atelp
tension on the wovnd cvoling lne scetion as well, I s tension roller et is provided between the two gooling
secttons, and the srip lotsion iy alveady aogecsnd o g point, 2 sepond stip position eootrel dovmsiisan of
the secoud cooling e section may be omitted.
The sfiect.of dividing the cooling Hoe il 1wo cooling Hng scotions v that thy two cocling Hee wotions e
goifioantly) shorter thaw g conesponding andivided eooling line ssction. The sotire dhaonal treatrasat
sppaihes, that in to sy both the heating zone and the erdive conhing Hre, may be made tonger than conventional
SYSIQmS,
A further phiect of he invention i w methoed for continyous reatment of metal srlp with & devioe of the kind
described, whereio the metsd strip is Hoated theough the beating line and the cooling line to vnderge the theemsd
frestreent. Tioy method ix characiedsed do that the positicn of the wetal strlp {owitda the stelp ronning plane and
ravgversely o the sirip rosning discotinny fv controfled o adissted by means of # sivlp position adjestment
device wranged in the cocling bine,
As described earlier, such a sirip position adfustment device Is preferably provided with suitable mewsuriog
squipreend and & fecdback system so that real control of the strip position takes phee In peneral, however, the
wvention also extends o cmbodiments that operate with no sreasurement andlor no foedback systom, o the
sitiy positon casuot by adiiscied but merely gatded.

The fength of the frst conling Hue seotion is preforably dimsosioged such that between the first conling Hae

section and the second sooling e section and thes v the ares of the srip position control means the stvlp has &
fendperatere of up fo 20070, eg., WO o 205°0 Pasticidarty preforably, Bis tomperature reaches 180°0, ¢.x.,

E20°0 1o 13970, Thy Jength of the sceond sonting line seotion may then be dimensionad such that, for example,
the sivip 5 fod out &t 2 leppersture of up o 70°C, preferably up o 6070, a.g., 4070 to 60°C, so that subsequend
process steps such as may follow,

The svstenm accarding o the brveation may be by the form of an aonsaling dne, foroxample, or i may songtitige
part of a0 anealing Hne. The thersal tentorend appusatus ther has the form of a0 sorexling fegace.
Alernatively, the systeny can beconfigured w6 & sirlp coating How o par of & Sirdp coattng Bne. b this vase, the
thermal treafment sppartus i realised @ a deyer or deying fenace. I botk caves the fionsces/dryers are
preforshlyv construeted as sirip Hotation furpaces,

In the following, the tvention iy will be capdained in greater detail with reference & Hgures representing only

examplary smibodiments theveofl In the drawing:

4
3

1 is a simplified, scheruatic {lesration of @ known strip treatment spparabes acoording 1o te priorart,

Fig. 2 is a simplified, schematic Husiration of @ strip frestment apparatus secording torthe Invention, and
Fig 3 s a modifivationof te embodiment of Fig. 30
I onder fo tustrate the conespt of the trveation, 1 will be wseful to begin by considering the prior art sgaby, &

showwerdn Big. 1. Eige 1 shows 8 kaown device for the continuoes treattnent of a wetal strilp, nately thevmal
freatorent. This device comprisey a thermad treatment spparatus 2, which is i the form of & steip Hlnigtion
formane. Matad steip 1 passes theough satd steip Hotation frnacs 2 i conactless mannsy, due 1o the fact that § i
suspended without touching betwesn spper and Jower noaales fo which a corespruxding it prossure is applied.

Betatieare not shown: The strip fotation fornaer 2, comprises @ beating Boe 3 ot the dufeed and 2 sonling Hoe 4



at the putfead thoreofl The heating Hae is typically composed of @ plurality of heasting zones ¥, whils the
cocling lne sectlon B typloally oomposed of 8 phueslity of cooling zones 4, the jodividual zones being
tndividuaily or separately cordroifable. by the heating zones, fhe medal stuip 6 typioally beated by means of e
adr tabew place, wo that the nozxles, for excople the lower nozeles, oo slvo assume fhe Sermal freatment
funetion ax well as the suppont function. In the eooling zoses, coeling is typically slso camried out using alr, or
with & comibination of air aud water: Tn the case ofan anpealing line for sluminium steip for antomotile bodies,
the setpoint femperatuse in the heating zong is for example approximately 330°C o 37090, Conseguendy, the
heating sones coastitote heating and toraperaturs minindensace oo s also shown that the system bas an
upsiream tension roller wasembly 5, by which the sivip teosion B redused, s.g. o 2 specilic Stap feasion of 0.3
o} MPa, for exanple. After fhe sinip Hotation furnace 2, that is 1o say after final cooling 26ne, metal sinp 1 v
centre udinsted with the aid of a.strip position adivstment devios 7, which ix to say that the position of the metal
stelp iy adinsted fu the steip plane and ransversely o the strip rhnning dircction, Then, the strip teosion i¢
increased again o the usagd lovel foe the Hne, speeifically 19 10 20 MPa, by means of a tension rollor assembly 6
o the vutfeed side. The low specific strip tenginn ngide the stop Rotation furnase means that § is necsssy
centre the metal stnip 1 apadnrwath the aid of airip position sdjustment device 7.

IF it is destead to fncrease the production capacity of & system sueh as 1 shown in Figo 1, i principle the stelp
flotation furnsee must be made looger, However, with the system sscording to the prios st showoe i Flg: §,
whesr the stap Setation frones i longer than . cortadn length there i # visk that the «inip postion adjusdmed
device 7, g, control mifer §, v no boper sufficient, with the resull that the sivp ren inside e fomase may
beconte unstable, e sivip may deviate laterally and rum wp agsinst the fornace structime. This might lead 1o
undesirable damage fo the strp or cagse i 1o tear, & that it 5 not adviseble stmply o lengthen the strip Hotation
furnace withouot additional measures

Acopeding 1o the frvention, therefore, stelp position adjustment device 7 s no longer disposed afier the theounal
treativient apparates 2 and consequsotly oo ?{s-s);ger afier cocling How 4, but v the conling Hos 4 feelll This &
explaived adil relforcace  Figy 2and 3, which show covbodiuendy of the fovendion Fige T and 3 also Seow
strip troatment device Riving a thermal treatment apparates 2, which hag a heuting Haoe 3 at the infeed and &
vooling e 4 at the outfeed. Again, a tousion roller assembly 3 i provided on the infend sids, and anothey
temsion rolley assembly § may be provided on the cutfeed side, which iy ondy shown i Fig 3, not i Fig. 2
Heating Hie 3 «lso consists of several hesting zones 3, whily conling Hine 4 consists of sevent coalding zones 4%
According o the nvention, cooling Hne 4 is divided into two cooling sectivns, a fiest cooling line section 4,
which fu followed by 8 sccond cooling line seotion 4b. According fo the lnvention strip positfon adjustment
device 7 i now srmoged botwesn first cooling line section 4a and second cooling line ssetion 4%, The metal
strip is hested in generaily known manner-in heating Hoe 3 to the devired temperature and the temperaiure can

be muingxined for a desired peried with hesting and temperature mainionsnce sunes 3. Acouwrdingly,

- gt
from lengthening ~ beating zone 3 does not have to b modified foan the pror art. Heating Hae 3 is then
followed by first cocling sectton 3a, in whish the meml sivlp 1y cooled down i 2 fiest sage, profosably to g
tempemture of 100°C 1o 200°C, eg., 120°T to 15070, Afler losving the fust scoling Bos section 43, the stnp
cenirs adjosiment iy carted out via strip contring control 7, In the cibodiment of Fig, 2 this comprises a 90°
controd rokler 8. Ax shover i the smbodiment of Fig, 2, thiy iy follvwed by another tenston rofler assembly ¢ in

order fo increwss the stip tenaion. Then, the sirip passes Grrough the seeond covling line section 4h, 5o that it s
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conled down o the desired final temperatars of 2.g. 3070 1 80 I thin way production capacity cun be
meresed without inprensing the free strip longth sppreciably, thereby proventing the siip fronr deviating Fron
its path dnvide the funace. A further stelp position adivstmient devive andior souther tension roller assembly tay
follow the seownd cocling line seotion 4b, This is notshown mFig. 2

Fig. 3 showg a modified erbodiment of the wvention, wherein sirip posttion adiustment device 7 is conligured
g8 2 three-roll sinip contrecontrol with thres rollers 16 Fosther, i iy, 33t is indicaied that o fusther sisip centre
contred device 11 as veoll ws 8 fudher tonsion poller assenbly 8 owy be amanged after seoond cocding line
seection 3b. The addittional strip oontre. contred dovice 13 afler second cooling Bre section 4b ¢ advantagsow
Bacause i this smbodiment there I8 1o tomsion roller awenbly avranged betwesn cooling lines 4a, 4b, and
theretore the process contimues under lowar Sirip fension in vecomd cooling Hine section 4b as well,

i Figs b oand 2 are comparsd, iy evident that the fummace zones ¥, 4 iy the cogbodiment of the present
rovention have xo overnd fength thet i preater thae the longth of the known cobodineet according fo Fig. L

Howvvar, the free stoip leogth s not groster, beoxess strip sentre contre] 7 s posithoned after 8t couling Hag

section 4a. Thus, both heating five 3 and cocling fine 4 meyv be significantdy longer Ban #y the prior ast
Howsver, dividing cooling Huoe 4 creastes cooling line acctions 4g, 4b, cach of which is {significantdy) shater

than heating Bns 3

BERENDEZES FEMSZALASG FOLYAMATOS KEZELESERE

KZABADALME ITENYPONTOK

i, Bevendezds fémezalag (1), kiltaSsen aluminiuabdt vagy shundnium Sivizethd] vagy szivesfBmbél

vagy szinesfom dtvozethd v sralsg folvamatos kerelésdre,
feguldbl gy teraperdld berendezdssel, mmi olyan szalagkermcoseként (2} vean hialakitva, amiben a
sralag lehodaive vamdtverave, &5

spy olyan szalaghelyzet szabilyad berendezdosal (7}, amivel o Bmssalag {1 hebvsete v sealay fatdsd

R

sikidhan €5 & sealag haladds irdnydrs merdlogessn seabdlyoshatd vagy verdrethatd,
ahel 2 sealaglemence (2} legalabb egyv bevereatd oldall hevitd szakassagd (3) S5 ey kivewstd oldali hi
szakasszal (4} van clldtea,

azzal joliemszve, hogy

3 senlaghelyaet szabdlyz0 berendezds (7) ¢ hiltd szakaszon {4) van elrendezve,

™~

2, Az b ighuypont speriatl berendezds, azesl jellomenve, hogy 3 b0 szakasy {4 topaldbh ogy oled hiitd
szabasz résave {(fa) &y egy masodik hitd sxakanz résare (8b) van folosave, shol a sawlaghelyrat
szabalyzs berendezds {7) az sl hitth senkase rész{da) & a mésodik hitd seakasz rész (4b) kot van
chrendexye.

.

Az §, vagy 2. igénypont szerintl berendexds, arzal jellenerve, Bopy o wdeodik hiwd szaliass résy

td

rabgdit covtovilbt szalaghivbyeet s2abilved berendeeds {1 1) vax slrendesve,
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Az 1« %, igdmypontok himmelyike seeringl berendewés, seorsl jellemerve, bogy a szadaghelyrst

szabalyzd berendezds {7, 11} a vzalap helvsoiének seabidlyordnabor egy SiHhats fordits hengerrel (83,

péidanl cgy 95 fokos forditd hengen

A

ered van elldiva, illstve dyenkdnt van Kialakites.

Ax 1~ 3. igéonypontok barmelvike szennt bevesdezds, arzal jellenwwrve, hogy & sualughelyat
szabdlyed berendezds (7, 71} tEhbhengeres, péidial hdrom hedgeres szabidyzd herendesdsként van
kialakitva.

A&z 1~ 5 igduypontol Mrmelyike wenat berendesdy, asxeal jellemerve, bogy 3 sualaghelbyaet
sapbibyzd borendends (7, 1) Srintds ndthtl mikadd berendezdsként van kigdakitvg, paldaud Hnednis
motoeakkal,

Ax 1 = 6, ipduvpontok baroelvike worintl borendeeds, arzal jellemgeve, bugy oz obhd BES soabass
rész {4a) £5 2 masodik hittd suakasy vise (3by k201, 3 saalaghelvzet sxabilyed borsndests (Thodedn
egy foxzithenger exység (11 van elrendesye.

Az b~ T gd M;xmt@k birmelyike sserinti borendends, szeed jellomeszve, hogy w szalaghelyast
seabdlyzG berenderds {7} Ss/vagy @ 'tészs'tiﬁheﬁgér sryde (1) herigered €8, §) b3S bovonatiad vaanak
eliditva,

Fiideds Bmszalag fobvamutos kenelésdre gz 1 - 5. inénypontok bérmelyike szerind berendesdaael, shol
x fomszatagot hikezelss odljshdl febegtotve Stveretiiik 8 hovitd szakasson &y u hitd szakaszon, seaal

ieﬂemezwe, hag‘s 3 fmsnaleg h‘iy?ete 2py, a hisd szakasron elrendezelt szalaghelyaet awabilyzd

A8, igdnypont sasnnt ei'&tés, gzl jellomerve, hopy a saalaghelyvzel srabidbyed berendesds axy eled
A § % SRR A 3 &

Bt geakase rdve dy gy midsodik MG sraliasn odse kot van elrendenve.

A B vagy 10, {génypont seevintt olifeds, sweal jollesnerve, hogy o soalay helyastduek snsbdlyoriedt

spy proporcionalls Podssrel dyegy infogrilt Tadssrel cllbtott Plverédbasel végoratk,

SR

L A - 1L spdovponiok birmebike seoriott eliteds, azesl jellomeryve, bogy o szalaghslyzet szabdlyad

5 z

berendezds o bgd crakase vése vgy seakaszdn, pdlddul ae £lsd bitd suskase vésr & & radsodik By

L

szakase rése kO26n van ¢irowmdeave, shol o fGmemlay homdrediiets 20070 - g pdiddat 106°C &

200°C Riszg, clonysen 130°C - iy, péidad 120°0 & 130°C kizé emctkedik,
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