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Process snd sssembly for manufsciuriag sn absorbent shest, and absorbent sheef obiained

§0001] The present invention relates 10 the fisld of sheurbent papers based on celiufosy wadding, for
sanitary or duestic use sock as hathroom thsie, paper towels or other wiping paper, paper wapking, st

{0002) To prodice such products, celluibie wadding abe called tissue paper ls uenally used. ¥t is an
absorbent paper of Tow bass weight, lying between 10 and 45 ', obtaloed by the wet msthod from paper
fibers. 1t comprises, where appropriate, chemical additives in small proportions. depending on the use for which
it s intended. Tt may be obtained by pressing the still-wet shest on a large-dismeter, heated cylindrical element,
on which it s dried and fron which #tis subsequontly detsched by meang of & metal blsde applied against the
tatter, across ity direction of rotation. The porpose of s operation s to crepe the shet which then has
nugdutations acrogeits divestion of travel, The creping conlers gcertatn slasticity on the shset ot the same thie @

it increases the thickness thereol and gives it tough properties,

§ODG3] Anuther known nmnui‘acmrﬁng method comprises a first step of drying the sheet, al least partly, by
menns of & cueniof hot it passing twongh it The latter iy or thay not then be creped.
{0004] Usaally, the simt thus mangfactured is then ranstrmed in another distinet manufacteriog phase,

callad transformation or converting, tnd combined with sther sheets then called pliss o form the sud product of
atworbent papen

{000a5] Specitically, when the requivement §s to confer particular properties on g sheat seoly ax thickness,

softiess, bulk, itds possibleto chonse to combing several plies wogsther,

FO006] The combining aperation may be of a chemical nature by adhesive bouding for exampls or else of
axmechanical natiwe.

{8007] Concsening adhssive bonding; the known methods sonsist i depositing & fitm of adhesive over
some or all of the surface of poe of the plies, then placing the adbesivestreated surface i coniaet with the sufies
of st fesst one other ply

FOG08] This type-of combintny operation regutives spetific additional equipment fo- the production Hug
which represents s vostand added tecludeal diffioulties In addition, the adbesive fs sxpensive in lisel] sotls the
cylindrical clements of the smbossing vl and may cause an added rigidity that ls undesirable o the snd
product whose softness will be further diminished by the presence of the adbesive, These disadvantages have
caused serain manufagtirers to am towards miechanical-iype combiniug operations,

{6009] In this case, the plies may be combined by kourling or by conpression i a wangformativn or
converting phase.

0010 Knurling constsls it compressing the pliss to be sombined between a knurling whes! {or engraved
wheel provided with slements in relief) and 8 smooth eylindrical element,

{eDBIL} Bach knurded strip therefore corresponds o the width of & kowling wheel The strips may form
decarative sirips o the shest,

o012y As an Hlustration, patent US 3,377,224 deseribes # Ussue paper made by such & method. Given

that & vory hmtted width-of paper is kawrled, wiotalle disadvantage Hes o the delamination of the vones thatare
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o013} In-addition; combining by knurling is Hmited when it i required to produse: prtterns over the
whole width, Specifically, even if 8 large nunber of kmurling wheels are placed side by side (thus oreating 2
targe vionber of strige}, there may still remain zones that are not knurled.

{00014} Document EP 1 362 933 Hostmtes a particidac exanply of an inaallation and a sosthod using
knuorling. The major difference compared with the basie method described hereinabove Hes i tiat the plios wre
sombingd aleng wide paralisl strips {dirsction of tavel of the maching) vn the sheet, and in that 3 film of
additive such as ol is applied to at feast one ot the Taces of the sheet,

{0013y Furthermore, hnurling pgenerally creates problems of visibility of the embuossed pattern if there &
ooe, bevause the knurling Matieos the cmbissed patterng

{00018 In addition, in the vase where a lwge number of knuding wheels Is uged, the adiustment andfor

seiting of the knurling wheels makes manafacture diffioudt and complex,

O

100017} Finbossing e abo nowr that 13 deformation in the thickueseof the sheet o of the ply, which
confers thereon a panticular relie! or indentation. The thickness of the sheet ar of the ply is increased afier
embossing compared with: fig initial thickness.

[0GO18Y Although smbiging adds o thickness to cack ply or shest, it wevertheless Induees » substantial
redustion in the sheet's resistanes o fearing. Specitically, the mechanival werk on the ply (or the sheet) i
gecompanied by-g foosening of the interfibre ks ofthe embossed zones,

[66a19) b the case of & multleply sheet, the embossing may be cartled out individually on each ply and
fhen the already embossed phies may e combined thaoks to  marrying cylinder, Application WO 2004085113
iHustrates an exemple of this type of combining operation.

{00020} However, siich a magying eylinder s complex 10 produce sepecinlly when all B sxternsl surfdce
must Be covered with a strip of bard muerial rolled in 4 helix,

[ORa3 1] fo-ons ot other wethod of producing & meki-ply sheet, the fwo (or even moce) plics wme embosasd

and then combined by pussing the shest Hhus teaied and oned between an sngraved sylinder and & marrying

eylinder,
{00027 Applications WOQLI80TE desortbes -an awalogous process for sttogensously honding -

cellufosie laminag fo form & multi-laning sobarate by high pressure lanination. The attachment pcours @
setevtive boid sites wotted with 3 foctiona! fhuid such 8y water prior to bonding. The process is applicable o
nudti-lanting subsirates formed from faminae roated with chemical soflening sgents

[GD023] The cornbining operation may pose problems particwlardy of wear of the engraved cylinder and/or

of the narrving ovlinder,

{00024} The wesr is accentuated when high pressurss and/or peads are necessary:
{025} A first known approuch consists in covering the exterpal surfase of the marrying oylinder for

example with-ashell

[6Do26} Application: TR.2 801 833 disclosesa mamrying cyisder (for sxample) onto which & deewe i
mmnted, a layer called an attachment layer being interposed betwsen the cvlinder and the sleeve, The
artachment layer tay be conaidered to be s “slastic” sub-laver that absorbs the pressure variations and also the

nsanufneturing differepess of sacly of theoylinders,



{00027} However, I use, it was revealed that the menufacturing differences and the pressure variations
ahsorbed by this typr of evlinder we vuificient. Premature and intermitient wear sppeared, particularty if the
cylinders operate gt high speeds, from approximately 30¢ wm/min,

1086281 In addition, the prossure on the shest xt the passage {or nip) between the gylinders accentuaies the
wear thersodl the external fayer is damaged i places,

0002391 Naturadly, all these defiviencies have segative sonsequences on the sheets formed which, for
sxample, ars not safficiantly combined (they defunsinate); the result thevefore is a production of uneven, or evan

generally bad, quality,

FO0034G) This 1s acceptable nebther o the manufastiree oy for the oser
{00031} There ia therefors a need to conbine ples made of tssue paper v & manner that iy reliabls,

simple, without banding and that chviates the problems specitied hereinabove,

1O0033] The present invention proposes 2 solation whose subject s a method of manufacturing an
absorbent shest comprising at least twir plies of Hesue paper. consisting n combining the said plies under
prassure by passing them betwesn two. eylindrical steel slements, the first being externally smooth and the
second being axternally provided with elements i relief and the hardness of the first ylindrical element belng
less than that of the sesond sylindiical element.

{00033) Ascording o the investion, the firshovlingdricl oloment has 5 weated, bardened seperficial layes
and @ deformable sub-layern the sscond oylindrical element has o hordened outer sarfave, and the shest ay
prsses between the two oylindeical elements, &5 compressed 3t a specifle pregsure ying between 40 and
250 Niwwn®,

100034 The fearares specified herelnabove advantageously make it possible to work st bigh pressures and
therefore ubtain multi-ply products of goad quality which also have several, vivied and perfectly visible
ambossing patterns.

{G0035] Advantageously, the difference in external hardoess between the fivst and the second cvlindrical
slement Heg between 2 and 20 HRU, prefecably between § and 15 HROL

[G0036] This differsnice in hardness raakes it possible to operate at bigh speeds andior prassures while
obtainiug a perfect combination of plies.

{00037 I addition, this differsage in hardness oreates wear of the engraved eyvlindrical sleraent that s loss
eapid than that of te Hrst oylindeios! sloment, which s an advantage becatse the engraved oyfindriecal elenient is
a cusily element of the instaliation, more costly than the fest, smooth, eylindrical element.

JOU03R] Concerning the external hardness of the fiest oylindrical efement. it is possible to choose vahues
fving betwesn approsimately 30 and approximately 63 HRC.

{00039 The method according to the invention advantageously makes # possible to combing pliss of a
width fving betweers 0.3 and 4 oy without & problem of wear of the evlindrical elements or of varistion in the

guahity of the combining, frespective of the speeds at which the plies pass through,

FRO040] The sheet obtained by such a method is also o subjest of the tnvention.
{0604 1) An additional suliject of the invention is a set of sise! oylindrical slements designed for crmbining

multi-ply absorbent shests, the first cylindrival clonrent being exicrnally smosth and the second vylindrical



s

slement being exermally provided with slemenis i relief, the sxternal hardness of the Srst cylindricat element
beiny less thar that- o dw second evlindrical clement, and the sald et making i possible to combing the various
plies of the sheet under pressure by passing them into the gap between their generuirices.

{30042} According t the invendion, the first cylindrical element hag & hardened superficial taver and 2
deformable subslayer and the acvond eylindeical element has v bardened external surfacs, the fisst eylndrical
cloment belng pressed against the second eyvlindrical elensent so as to apply 1o the absorbent sheet a speeitic
pressure fving hetween 40 and 250 Nina

{0043 I addition 1o the advantages afrcady cited, the invention allows grast faxability in the choies of
marking patterns, in the type of embossing, the placing andfor the quantlty of the patteras.

jaanad] Farthermorg, the fiest cvlindrical eloment niay comprise one eyfinder, ov else a set of seversl
gonyial cylindars.

[604 5] According to a worthwhile feabue of the fnvention, the sxternal (superficialy layer of the first
cylindiical slement has 8 thickness Iving bedwesn 3 and 30 muy, while the thinner, deformable sub-layer may
have @ thickness lving between 0.5 and 10 o,

U A hardaess gradingt of the said externul fayer of the first cylindeieal element may advantageousty
be provided secording to its thivkness,

(0047} Without departing from the sortext of the Invention, the said extermsl superfivial lover of the first
cyhnadrical sloment may comprise two layers that are combined with and superposed on ong angther, the
anterraost being treated, hardenad,

(000481 The external surface {or shell) of the first evlindvical slement, mounted on the deformable sub-
tayer, forms & seet of shield which perfectly veuists the mechanical setions while generally retaining y certain

flexnthility in the cylindrical element,

{06049} Therefore, fur farge dimension widths, the deflection at tie centre of the cylindrical element may
be compensated for by the general relative Texibility of the said oylindrical elemen.
{0050 Ninlarly, the manufacturing tolerances of such of the eylindrivel elements may be compensated

for paricularly but bot exchisively by the said fexibifity crested by the deformable sub-layer,
{00051} It can also be envisaged, without depsrting feom the context of the invention, that fie said
detormable subslaver comprises ut least bwo layers having different mechanival charaotosistics.
{e00a2} Orthey featores, detaily sad advantages of the present {nvention will better stierge on reading the
folfowing deseription, given by way of dlugtration and in no way limiting, with reforence tothe appendsd
draveings rwhivh:
# Figure 1 s a simplified section of a "nip" betwesn two eylindrical elements, aocording to @ first
smbotiment of the nvention;
= Figurs 2 Iy 8 simplitied section of a "nip” according o second smbedinent of the fnventiang
Figure 3 is a diageam showing the main slements necessaey for applying ons suibodiment of the
invention; and
Figare 4 s 2 diagrase showling the main slements necessary for applying another embodiment of

the Hvention.



{00053] According o poe embodiment of the vention, as scherantized i Figure 1, the set of two
eviindriont elensputs allowing the sorabinating of the plies comprises a first evlindrical slement 1 normad! v cated
the marrying oylindsical slement which ntersels with 2 second eyvbindrival element 2 called the eothossing
eylindrical slerment.

{DOG34} As s known, the manying cylindeical slement | has o smogoth external surface, and the embossing
eytindrival elentent 2 has external protuberances such as e, protrugions, having only one or else two or sven
mors different depths.

FORUEE; s s squally knows, the first manying cylindrical element has an extemal bardness that i less
hard than that of the sscond eylindvicsl element,

FORG36) Acvording to ons embodiment as Hustrated v Figure 1, the first oylindrical element 1 has an
pxternal serthee formed of twvo fayers 1L 112 dhat are combined with and superposed on one aocther, the
otrernost 112 being treated, hardened.

[oaUET] Acvording to ancther embodiment of the ihventlon, ax Hlusirated in Figure 2, the first marrving
eylindrical clensent hag 2 hardeosd external surface 11 that rests on w deformably sub-layer 12 that fiself may be
o example made of'a polymer,

{00038 Without departing from the context of the inyention, the sald sub-layer 12 may comprise at leagt
two vers having differemt mechanical charactenistios, in mrmuhi different hardnesses andior resifiences.
{005y The external harduess of the Hest eyvlindrical slerment may be produced thanks to g treated stedd
sleeve; or else thanks to'a sleeve externally faced with 2 hardencd treated layer.

(00064} Any conventional eateent kv to those skilled by the art tony Meve beused e erder fo sy
the required extersal hardness on the said eyfindrival element 1.

§0000 1] b gl cases, the aim g to obtain an oiernal (surfies) bacdness greater than approsimately
30 HRC, preferably lying between Wand 33 HRC.

{00061 Furthermore, the external sucfice of the sograved oylindrical element 2 bas a hardress that s 2 e
0 HRC groater than that of the first marrying cylindrical element 1. & difference in hardness lyving betoeen 3
and LS HRC may b preferred

{60003} The HRCT unit 15 2 unit of hardness according to the test developed by the company Rogkwsll
hased on the following principle

& puointed body Is inserted (o @ mgtal test piece

{00084} Maore presisely, the penetrating body used iy a lightly rosnded disnond point whose mogle mt the
vertes is 1207 this dismond polnt I sunk progressively into the metal s the remanent penctration (e, in wm) of

e polnt is measwred vnder a given load.

{00085] The harduess value is then ghven by
00 - g
2

F00088] Bax, the harder the metal, the clossr ity hardness expressed in HEC wnits s to 100;



o

[aos7] Thase hardaess lests konown to those skiled in the art gre for example disclosed iy the work
“Technologie professionnelle géndele por kes méeaniziens” » Tome U+ Classe de 1%% - Bditions Foncher, pages

33 1038,

[Hoong] In addition, 1SCY standard 6508 « 1: 1999 has & cooplete definrion of the Rockwell hurdness tests.
{60069 The external harduess of the eograved cylindrical alement 2 may be achieved by 8 surtace

treatment that preferahly concems « thickness 22 greater than the height of the protubsrances {or of the highest
profuberances) forming the eagraving,

{60070} 1t may abso be envisaged that the sieel of the engraved cylindrical eloment 2 intrinsivally has the
required hardness, in s entirety, ag llusirated i Figure 2.

FOO071 ] Dneorthe other solution will be chosen according to the Sost anddor the difficully of producing
the cviindrical eloments 1, 2, or suy other technival constraing

0721 According to the vention, at the nip betwesn the oylindrical dlements | and 2, thers is contact
alonyg the vommon generatiy of the oylindrical elerents snd the shsarbent shest to be combined pagses betwesn
these eylindrical slements whers it sustains & particular specific presaure, lving between 40 and 250 Nimun®
(00731 The speciiic pregsurs may be defined g the ratio of the totat foree applied by the first eytindrical
clemnt 1 on the setond eylindrical element 2 at the aip, to the sum of the surface areas In contaet at thiy
focation; at s given moment.

[00074] It s gasily understood thevefore that this pressure vaelss according fo the geomstry of the distal

fenad) strfhaces of the protuberances of the sngraved oylindrical eloment 2, and tat it iy Suis by tastered,

controlled.
{6an78] The present invention sdvantageoudly alflows greal freedom in the cholee of protuberances, that i

to say specifically of the embossing paticens «of the absorhent sheet 1o be manufactured,
{0a074] It van sven be envisaged to produse the smbassing thanks t one type of prowberance and the
vombining operstion thanks to another type of protuberance, those that are effectively in cantact under pressure

with the external surfuce of the marrying oylindrical element 1,

F08077) Great flexibility inthe choles is possibile sccording to the invention.
[00078] Furthermore, the features rosotinned hereinsbove allow 8 combining operation on shests of

redatively great width, that is to say lying beiween 0.3 and 4 m, with no particalar problem.

{90079) Conperning the nature of the defornable suls-layer 12, the latter may be made of & sompressible
palyroer such.as for exaraple guelastomer.

{60080) This sub-layer may have a thickness lyving between 0.5 and 10 mm; tests with thicknesses from 2
to 4w have given very worthwhile resnits

{00081] The arangerent dccording o the hrvention makes it possible to reducs the deflection in the
ambaossing cydindrical element 2 and the vibrations and ather associated disadvantages,

foB082] Asa produced examiple, the marrying eelindrical elcment 1 i ficed with a slosve 11 whith hes @
hardusss of 47 HRC and is in contact with the engraved cylindrical sloment 2 which itself has an extornal
hardnass of 57 HRC. The slastic sub-daver 12 has o thickness of 4 mm and s made of a corapressible polyimer

sueh as an elwstomer krown perse,
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[RE0R3Y The subdaver 12 advantageousty makes it possible to absorb the manufsctuing defects, the wear
avedior the viboations gt high speeds,

{60084} “High speeds” should be undenstoed de¢ be speeds equal to o greater than approxbastsly

300 wimin for munoefactures of bathroois tissaeyand of 130 to 350 avmin Tor manufavtwes of facial tissuss;
{BaN8 5] It b also been chserved that o difference-in hardness of approximately 10 HRE between the
exteriial sucfaens of the two cylindrival dements 1, 2 makes It possible w obviate all the aforementioned
disadvantuges, and especially o praserve relatbvely oo wear of sach of the eylindrical elements with ascount
being taken of their rotation speeds and their respsctive dimensions.

[00086] For the purposey of lushrating « niethod of manefacharing s shest according o the invendion,
Figawes 3 and 4 schematize two exampley of eovisageable nstallations,

{00087 Figura 3 shows a first sxample according to which the elements used coniprise, in addition w the

warrying eytindrival slement 1 and the engraved (embossing) eylindrical element 2, a cylindrival elenent made

phigs) P1 foroung the sheet F, aceording to an oparating mode knowi per 3¢ and which, s¢ & result, will not be
explained Hirtier,

{BON8S] Bvthe oxemple lustrated by Flgare 3, s second ply (argronp of plies) B2 v brought fnte the pap
{or nip) betwean the syfinddeal slemente | andd 2 where it 18 combined with the fivst ply P1, as already deseribad,
This sevond ply is not einbossed,

{0GN8Y] A sheet F comprising two plies L P2 (orgroup of pliss} b thus produced, with-a firgd embossed
plyand @ secondunembossed ply,

{00007 Figore 4 shows the cloments used to munufacture an absothent sheet according o another
embodiment of the wention and which comprise. dn sddidon @ 2 nmirying evlindvical slement | and s
engraved eylindrical element 2, v second engraved eylindrical slement 4 and two rdbber eylindeicat elements 31,
33 that form counterpans toeach of the sngraved sylindrical sloments 2, 4,

[Boou ] Thus the first ply {or group of plies) PLfiest passes between the fest rubber ovlindrival slement 31
and the sngraved cylindeioal element 2 where | & embossed. Simuftansously and symmetrically, the second ply
P passes betwesn the second robber cylindvical eloment (counterpan) 32 and the second eograved eylindeivad
slement 4 for the purposcs of embossing,

foone] The two pliss (or group of pliss) thus embossed separately vome sogsther between the Hrst and
secmnd ehgraved oylindrical elements 2; 4 that are set so that the protuberances (prmarkingsiof each of the phes
are acsied B oneanother, This particolararvangement; callod nested, 45 well knowsrto thoseskitled b thearand
will not be desoribed further,

100093 Thus positioncd relative to one another, the plics sre then combined at the nip 3 between the Hist
engraved eylindrical element 2 and the owreying wylindrical elemsnt 1 in condiions mentioned above conmplying
with the invention.

[oaisa] Withat departing frons the context of the fnvention, the first, smnoth, evlindrical slement 1 oy

contprise a set of coaxial sylindery supported by one or myore shafts Tn the Intler oase, the shafly are oifse



angularly about the second engraved eylindrical-slement 2. T pringiple two shafty wre preferably provided,

diametrically opposed,

D093} Naturally, cach of the coagigd evlinders has features gpeording 1o the vention, namely in
sarticular a trested, hardened superfivial taver 11 and a deformable sub-ayer 12

{gnnast Without departing Bom the vontext-of e fnvention, it s savisageahle fo combine gt least bn

plhies withaut the latter Hrst being treated anddor enibossed,

Elidrds &5 elreondonds seivéképes prpiviep gysitdsen 6 s fgy kapoit seivoképes paplviap
Seabadalnd igénypontok

L Blidrds seivoképes papirlap gydrtasdra, amely celinfozvatia Jegalibb K& rétogdt tartalmazza, amely eljgrds
abibol a1l hagy 8 rétegaker két aodtbol késuiilt bengeres olom kaxnpul athaladds sordn wyomas glag egymdssal
epyesiik, ahol sz elst hengerss sleny (13 e kit oldalin shra, mig e oulsodik elem () 2 kilsd oldalan kialie

elemekkel van elffdtvy ¢ ahol 4z olsd hengeres slom kemeénysdge kisebl, mint o masodik hengerss elemd,
smellelt az eled beogersy elem £1) epy kezel, edvstt Telileti rétepgel (V1) valaming gy deformalhatd alscbb
réteggel (127 rendethezik, mig a masodik hengerey eleranek (2) egy edzeft kitlsd feltiete van, $s ahol a papirfapot
a hét hengeres slem (1, 2) ket dthaladdon sorn opy 40 88 230 Nivan® kazdnti fajlagos ayomassal nycanjuk

OasEe.

L &z L igtnypont seerintl gyadrtdel elidrds, ezl fellemesie hogy ar elsd hengesey elem (116 8 mbsodik

hengeres slem (1) Kibsd korndnysége kb Kibabadyet 245 20 HRD, eldnyisen 585 15 HRU kogs dlHtuk be.

3. Az eled igényponiok bivuelyike ceeriot Qydrast sliaras, azmd jellemerve, hogy ax ¢lst henperes sler (1)

Kitlsd keménységéf kb, 30 ¢a kb, 63 HRC ks hatdrozenk meg,

4 Az eldzd ladnypontok bédnuelvibe veorinth oljarie egy 03 &8 4 m ROaif szalagszélesssglt paplrlap

Gasrekitdsdre.

Ko Acélbal késztilt hengeres elemuk (1, 2) ehrendezdss 16hbestegh seivokepey papirlapok Ssszekttesdre, sbal az
cisd hengeres elem (11 a kitlsé oldaldn sin, mip & masodik elem{2) 5 kilsd oldalan Kialls elemekkel van ellatva
ag ahod az eled hengeres clem kemdnysdge Kisebly, mint s masodik hengeres slems, ¢s amely shrondezss febetiive
feszia seivaképes papiriap kitldnbdad rétegeinek nyomids alatt sgyesitesdt veek Sthaladdss sdvén & hengeess
slemek alkotol kbagith drkan keresatiil, smellets ax elsd hengeres elem {1) ey kenel, edeatt foltlett rétogrel
{11} valambd epy detormidhatd alsébb rétepgel {12), sgyanskkor a madsodik hengeres e (2) ey sdzey kitled
fellettel rendefkezik, és az eled hengeres elent iy van a masodik hengeres elnber horzdsaaritv, hogy egy 40

65 250 Nimm®™ kdzou Pajlagos nyonidst gyakoroljon i satvéképes papleliprs,

7. Hengeres clomek ehendezdse ax 3. igénypont sxerint, aneed jellemesve, bogy uz olsd hengeres clem tibb
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kaaxiahs hengert wartaimaz,
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8, Hengeres elentek elrendessse az 57, igdnypantok birmelvike seeving, uzeef jelfomerve, hogy z olad hengeres
shem (1) € 5 dsodik hengerss elom (2) Kitlsd herdnyeépe ko201 kidnabssg 2 98 20 HRO, sidayisen 5.¢¢ 15
HBC kozbitvan,

8. Hengeres elomek ehrendezése az 5-8, igénypantok bionelyike seerint, assal jellonesve, hogy az shad hengeres

elem (1) ks Reménysége kb, 30 & kb 63 HRC kit van,

1 Hengeves elemek elrendezése w2 59, lgénypontok barmelsike szervint, azzel Jelfomerve, hogy ax eled

bengeres elent (1) kalsd rétopdnek (1) vintagsdga 3 88 30 nan kSt van,

11 Hengeres slemek elrenderdse sz 8410, igénypontak barmelyike szevint, wwed jellemesve, hogy ax olsd

g

hengeres elem deformihalo alsobb réwgsnek (12) vastagsiga 0,5 mam d5 10 o kivestt van,

12, Hengeres elomek elrsndezdse az 11, igdnypontok barmelyike szerint, amal jellemerve, hopy ay ofsd

hengeres elem {13 kiisé folilleti rétogenek 2 vastagsdga ndnyaban egy kemdnységl pradionse van,

13, Hengeres slemek elrendozéee a2 5-12. indnypontck bavmelyike sseeint, agwal jellenrezve, hogy ax elsd
hengeres cleay kilsh foliilet] vétegenak {11} ket egvratssal Osseekdon #s sgymisiaon elhelyerkeds rétepe (111 &
Fi3) van, shol a kiilséhb vdice {112) edudssel kezelt,

14, Heogeres elemck elrendesése az 5-13. igduypontah barmelyike szering, egel jellomerve, hogy a

deformaliate alsbl sétegnek (12) fopalabb Rét, egymasts! kilonbizs mechanikal jellomzdkkel rerdeikess

réfege van.
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