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PE®EPAT

YK 676.026.24

MopnepHizartiss  dopmyrodoro mnpuctporo I[IPM: JluruiomMHuii TIPOEKT
ocBiTHhO-KBam(ikamiiHoro piBHs «bakanaspy /HTYY «KIll»; KepiBauk
A.B. I'po6osenko. — K., 2019. — 125 c.: i1. Bukon. — O.C. Kypmumies — bi6iiorp.:
76 c.

JIMTUIOMHUN TMPOEKT BKJIIOYAE PO3PAXYHKOBO-TIOSCHIOBANIbHY 3aIlUCKY, IO
CKIIQJAEThCS 3 BCTYITY, 8 PO3/LIiB, BHCHOBKA, MEPENIIKY MOCHIAHb Ta 3 JOJATKIB.
3araibHUN 00CSAT PpOOOTH CTAHOBUTH 125 C. OCHOBHOIO TEKCTY, 27 PUCYHOK, 5
TabuIb 1 3 JOJATKIB.

MeToro MpoeKTy € MpOeKTYBaHHS 1 po3poOKa KOHCTPYKIIT (popMyrodoro
npuctporo [IPM npusnadenoro st popMyBaHHS MaepoBOro MOJOTHA.

[TocTaBneHna 3amaya JOCSTAEThCS BIOCKOHAJICHHAM (POPMYIOYOTO Bajia
GbopMyIOUOTO TPUCTPOIO HUISAXOM 30UIbIIEHHS (GUIbTpalii BOJAW, BUKOHAHHS
HEOOXITHUX PO3paxyHKIB, IO MIATBEP/KYIOTh Mpare3aTHICTh Ta HAIIAHICTb
KOHCTpYyKWii. Ha OCHOBI OoTpuMaHMX pe3yJbTaTiB HaJaHO BUCHOBKU. HaBemeHo
CITUCOK BUKOPHUCTAHOT JIITEpaTypH.

Po3paxyHKOBO-TIOSICHIOBaJIbHA 3alMCKa MICTUTh OMNHUC TEXHOJOTIYHOTO
npoliecy BCTaHOBJIEHHS (opmyrouoro npuctporo [IPM, onuc Ta oOGrpyHTYyBaHHSA
oOpaHoi KOHCTPYKIIi Jy1si (popMyBaHHS ManepoBoro nojotHa. ['padiyHa yacTuHa
MPOEKTY BKJIOYAE IT’SATh KPECJICHb 3araibHuM (opmMaroM XxAl, 110 MICTHUTB:
CKJIaJaJlbHE KpeclieHH (OpPMYIOYOro MpUCTPOIO Moro (popmyrodoro Bania, rayd-
Bajia, CITKOIIPABKU, HATIIPHOTO SIITHKA.

[TAITEPOPOBHA MAILIMHA, ®OPMYIOYA YACTUHA, TAVU-BAJI,
CITKOTIPABKA, ®OPMYIOUUU IIUITH/IP, HATTY CKHUM [TPUCTPIH.



PE®EPAT

YK 676. 026.24

Monepauzamus dopmupytomero ycrpoiicta bJIM: JlurioMHbIi MpoeKT
oOpazoBaTebHO-KBATM(UKAIIMOHHOTO YpoBHS «OakanaBp»y / HTYY «KIIN»
PykoBogutens S.B. I'podoBenko. - M., 2019. - 125 ¢ .: un. Ucnon. - A.C.
Kypwmpies - bubauorp .: 76 c.

JIUTIIOMHBIA  MPOEKT BKIIOYAET PACUETHO-MOSCHUTENIBHYIO —3allHCKY,
COCTOUT W3 BBEJCHUA, 8 TJIaB, 3aKIIOUCHHUS, CIHUCKA CChUIOK M 3 MPUIIOKEHUH.
OOmmii 00bemM paboThl cocTaBisieT 125 ¢. OCHOBHOro TeKCTa, 27 PUCYHOK, 5
TabJIUI ¥ 3 TPUIIOKEHUI.

Llenpro mpoeKTa ABISAETCS MPOCKTUPOBAHHE U Pa3pabOTKa KOHCTPYKIUHU
dbopmupyromiero ycrpoiictea bJ/IM  mnpenHasHadueHHOro s (popMHpPOBaHUS
OyMa)XHOTO MOJIOTHA.

[TocTaBnenHas 3amaya JOCTUTaeTCs COBEPILIEHCTBOBAHUEM
dopMupyromero  Baja  (OPMHPYIOIIETO  YCTPOWCTBA IMYTEM  YBEJIWYECHMS
(GunbTpall BOJBI, BBINOJHEHHWE HEOOXOIMMBIX PACUeTOB, MOJATBEPMKIAAOIINE
paboTOCTIOCOOHOCTh M HAJEKHOCTh KOHCTPYKIIMA. Ha OCHOBE mMOMyYeHHBIX
pE3yNbTaTOB IPENOCTABICHBI BBIBOABL. lIpHBEAEH CHMCOK MCHOJB30BaHHOU
JUTEPATYPHI.

PacueTHo-nosicCHUTENIBHAS 3aIncKa COJIEPKUT OIMCAHME
TEXHOJIOTHYECKOr0 Mpolecca ycTaHoBieHHs (opmupyroero ycrpoicrsa 11PM,
OMMCcaHWe W OOOCHOBaHWE BBIOPAHHOW KOHCTPYKIMHU 711 (POPMUPOBAHUS
OyMa)XHOTO TOJOTHA. ['paduueckas 4acTh NMPOEKTa BKIIIOYAET MATh YeEpTEKei
oOuuMm dopmaroM XxAl, 4yTO COAEPKUT COOPOUHBIN UepTE X (POPMHUPYIOIIETO
ycTpoiicTBa ero (opMHpyIOIIEero Bajia, Trayd-Baja, CETKOIPaBKH, HAMOPHOIO
SAIINKA.

BYMATI'OJEJIATEJIBHAA MAIIMHA, ®OPMVIOILIAA YACTD,
I'AVU-BAJI, CETKOIIPABKA, ®OPMVIOLIWI ITWJINHJIP, HAITYCKHOE
YCTPOICTBO.



THE ABSTRACT

UDC 676. 026.24

Modernization of the PPM molding device: diploma project of educational
qualification level "Bachelor" / NTUU "KPI"; Head Ya.V. Grobovenko - K., 2019.
- 125 s .: il. Performer - O.S. Kurmyshev - Bibliographer: 76 s.

The graduation project includes an explanatory memorandum consisting of
an introduction, 8 chapters, a conclusion, a list of references and 3 appendices.
Total work is 125 s. main text, 27 figures, 5 tables and 3 appendices.

The purpose of the project is to design and develop the design of a PPM
molding device designed to form a paper web.

The task is achieved by improving the forming shaft of the molding device
by increasing the water filtration, performing the necessary calculations, which
confirm the efficiency and reliability of the design. Based on the obtained results,
conclusions are presented. The list of used literature is given.

The settlement and explanatory note contains a description of the
technological process of installing the PPM molding device, description and
justification of the selected design for the formation of a paper web. The graphic
part of the project includes five drawings in the general format XxA1l, which
contains: an assembly drawing of the forming device of its molding shaft, a gauch-
shaft, net edit, a pressure drawer.

PAPER-CUTTING MACHINE, FORMING PART, HEAVY-WHEEL,
NITROGEN, FORMING CYLINDER, NAVIGATION DEVICE.
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IlepeJtik CKOpOYeHb, YMOBHUX NMO3HAYEHb TA TEPMIHIB

YMOBHI CKOpOUEHHS:
[TPM — nmanepopoOHa MaIlvHa;
KPM — kapToHOpOOHa MallKHa;

[IpAT «KKIIK» — IIpuBaTHe akiliOHEpHE TOBApPUCTBO

KapTOHHO-TIAIIEPOBUM KOMOIHATY

KK/l — xoedirieHT KOpUCHOT Aii.

YMOBHI ITO3HAYCHHS:

D— 30BHilIHIN J1amMeTp 000JIOHKH Bajia, M;

D,— BHyTpilIHIN AiamMeTp 000JOHKH Baja, M;

d — niameTp namnd Bana, M;

L — moB:xnHa Bana MK OCSMU ITAITAITHUAKIB, M;
B, — noBxxrHa po00OYOi IMOBEPXHI BaJia, M;

V— mBuaKkictb, M/c (M/XB);

N — noTy>HicTh, BT;

T —tarose 3ycuiuis, H.

g — Maca | M° HanepoBOro MoNoOTHa, Kr/M” (I/M°);
n — yactora obepranus, c-1;

[ — MOMeHT 1Hep1ii, M4;

G — cuna TsokxiHHS Bary, H;

m — Maca, KT}

Q — HaBanTaxenHs, H;

f — nmporun, M;

o — HanpyxeHHs, Mlla;

E — Monyne npyxkHocTi, H/mM2;

M — momeHnT, H'Mm;

F — cuna, H.

«KUuiBChKUH
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Beryn

B HuHImHINA yac mamip 1 KapTOH € HEeBIJ €MHOIO YaCTUHOIO HAIIOrO >KUTTH,
[0 BaXKO YSBUTH ICHYBAaHHS IIMBUII30BAHOIO HacejeHHs Oe3 Hwhoro. [lamip 1
KapTOH /I HAaC — HE TUIBKM KHWTH, Ta3eTH, KypHAIH, MPEAMETH CaHITapHO-
TIT1€HIYHOTO 1 MOOYTOBOTO MPU3HAYCHHS, a 1 HAYKOBO-TeXHIUHUHN mporpec. [lamip 1
KapTOH 3apa3 Bce Oulbllle BUKOPUCTOBYIOTH B  TakUX Talmy3six, sK
CIICKTPOCHEPTETHKA,  PAMiOCICKTPOHIKA, MAaIlIWHO- 1  T[PWIamo0y yBaHHS,
KOCMOHaBTHKa Ta T. 1H. Tak BOJ110, SIKHW CUJIUTH 32 PYJIEM JIETKOBOTO aBTOMOOLI,
Maif>ke He B1JOMO, 1110 B 11 MallyiHI O1IbIIE HIK CTO KOMIUIEKTYBAIBHUX JeTajei
3p00JICHO 3 PI3HKUX BUJIB Marepy 1 KApTOHY 1 MPOAYKTIB nepepoOKu 1emntoiosu [1].

OnHa 3 OCHOBHHMX TEHJICHIIIM CY4yaCHOTO PUHKY — OyAb-siKa MPOIYKILis
NOBMHHA OyTH ylakoBaHAa. 3HA4YHY 4YacTKy Ce€pel BHUAIB YIAaKOBKU 3aiimMae
yIakoBKa pI3HUX BHIIB KapToHy. [IpuyuH I1bOMY KUIbKAa: HU3bKa BapTICTh,
MO>KJIMBICTh ABTOMATHMYHOTO BHUKOHAHHS OCHOBHUX TEXHOJIOTIYHHMX OTEpallii,
3pYYHICTb JOCTABKH 1 T.JI. TOMY PO3BUTOK II€JIFOJI03HO-TIANIEPOBOT MPOMHUCIOBOCTI
B110YBa€ThCS BIJTHOCHO MBUJIKUMHU TEMIIAMHU.

BurorosnieHHs manepy 1 KapTOHY € JOCUTh CKJIQJHUM, OaratoomnepaiiiHum
IpoLECOM, SIKUA MOTpedye BENMKY KUIBKICTh pI3HUX BHUIIB ACPIUUTHUX
BOJIOKHUCTUX HamiB(paOpuKaTiB, MPUPOJHOI CUPOBUHM 1 XIMIYHUX pedoBHH. Lle
MOB’5I3aHA TaKOX 3 BEJIMKHMMHU BTPATAMM TEIUIOBOI 1 €JIEKTPUYHOI €HEeprii, CBIKOI
BOJM 1 IHIIUX pecypciB. s Toro, mo0 BUPIMIMTE 1€ 3aBJAaHHS CTAHOBJICHHSM 1
PO3BUTKOM TAMIEPOBOTO 1 KAPTOHHOTO BUPOOHUIITBA B YKpaiHi, MABUIIICHHS HOTO
e(EeKTUBHOCTI, HEOOXIJHO MaTH BHUCOKOKBATI(IKOBAHI KaJpu I1HKEHEPHO-
TEXHIYHUX POOITHUKIB 1 TEXHOJIOTIB, SIKl MIOBUHHI 3HATH (P13MKO-XIMIYHI MPOIIECH,
10 MPOXOSITh HA PI3HUX TEXHOJOTIYHUX CTAIAX JAaHOTO BUPOOHUIITBA.

VY 3B’43Ky 3 IHTEHCUBHUM PO3BUTKOM LEIIOJI03HO-MANEePOBOI MPOMHUCIOBOCTI
Jy’K€ aKTyaJbHOIO CTa€e MpobiieMa MOJEpHi3allii 3acTapiinx (HOpMYIOUUX YaCTHH,

KOTpi BJXC HC 3a10BOJIbHAIOTb CY4YaCHUM BUMOI'aM BI/IpO6HI/II_[TBa.
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Meta gaHOro AMIUIOMHOTO MPOEKTY — po3poOKa (OpMYyIOUOTO MPHUCTPOIO

[IPM, mis dopmyBanus mamepy Macoro 0,025kr/m° Ha mBuakocti 20 wm/c,

0Opi3HOIO0 MUPHUHOIO 4,2 M.

[TocTaBrieHa MeTa OCATAETHCS BUPIMICHHSIM PsTy 3aB/IaHb, a CaMe:
BU3HAYCHHS CHJIOBHX (DaKTOPIB, IO JIIOTh HA POPMYIOUUH Bal;

PO3paxyHOK KOpmycy (GOpMyIOUOro Bajia Ha MIIHICTb;

PO3paxyHOK Ha MIIHICTH 1andg GopMyrUuoro Baia;

pPO3paxyHOK KUTBKOCTI OOJITIB;

nigoip MIAMIUMIHUKIB  KOYEHHS Ta pPO3paxyHOK iX 3a JUHaAMIYHOIO
BaHTaXXOMI1IHOMHICTIO;

PO3paxyHOK MOTYXHOCTI IPUBOIY BEPXHBOI Ta HIXKHBOI (POPMYIOUUX CITOK.

APK.
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1 lIpuzHayeHHs Ta 00,1aCTh BUKOPUCTAHHSA (P)OPMYIOUYOTO PUCTPOIO

1.1 Onuc TeXHOJIOTiYHOTO MpoIecy

®opmyrounit mpuctpiii [IPM npusnauenuit ans ¢opMyBaHHS 1 3HEBOJHECHHS
nanepoBoro nojotHa. [Iporec ¢popmyBaHHS manepoBOro MoJOTHA AOCUTH CKIAIHUH, i
3QJICKUTH BIJl OaraThoX (hpakTopiB, OUIBIIICTh SKUX € 3MIHHUMHU. Jlo Takux QakTtopi
3a3BUYail  BIAHOCSATH: IIBUAKICTH MAIllMHU, KOHIIGHTpAIlisi MamepoBoi  MacH,
TeMrepaTypa Ta B SI3KICThb MarnepoBoOi MacH, HATAT (OPMYIOUUX CITOK, (DIOKYJISIIIS.

TexHonoriuna cxema nanepopoOHoi MallvHU 300pakeHa Ha pUcyHky 1.1.

[lepma cramis (opmyBaHHS CaHITApHO-TITIEHIYHOIO Mamepy — L€ MiArOTOBKa
nanepoBoi Macu. Ilicis HpUroTyBaHHS Macu y PO3J0JIBHO-MIATOTOBYOMY LIEXYy Ta
JI0JlaBaHHs HAIOBHIOBAaYiB, KJIEiB Ta (papO, BOHA MOJAEThCS A0 MilaabHOro Oaceiiny. B
poMYy OaceifHl manepoBa Maca aKkyMmymnroeTbes. 1licid akymynroBaHHSI Maca MPOXOAUTD
padinyBanHs. Ha npomy erami B mamepoBiii Maci BHUPIBHIOIOTH CTYIIEHb MOMOJY
BOJIOKOH Ta yCyBaroTh iX mydku. Ilepea mojayero mamepoBoi Macu B (POpMyroduil
IpUCTPiil, BOHA p0o30aBiIsIETbCA BOAOIO 10 3a/1aHol KoHUeHTpalii. [licns npoxomkeHHs
MIJITOTOBYMX €TaliB MarnepoBa Maca HaJAXOUTh B HAMPHUH SITUK, 3 IKOTO i1 3aJJaHUM
THUCKOM TIOJIa€ Macy y 3aXBaT JIBOX CITOK.

HanyckHuil sinmk Mae CKIaJHy KOHCTPYKLIIO 3 KOHYCHUM pO3MOJLIIOBaJIbHUM
IMPUCTPOEM, JJIA cTalLIi3a1lil TOTOKY MAacH, Ta COIJIOBUMU LIUIMHOIO, 110 CKIIAAETHCS 3
nBOX ry0. JIus perymtoBaHHS IMOTOKY Macd Ta IMHPUHU IIUIMHU, € MOXKIJIUBICTH
NepeMIlyBaTH HHXKHIO TUIUTY /10 SIKO1 MPUKPIIJIEHA HUKHS T'y0a.

@dopMyBaHHS ManepoBOro IMOJOTHAa BiAOYBaeThCAd B 3aXBaTl JBOX CITOK Ha
dbopmyrouomy Bamy. IlamepoBa maca mMoJIaeThCcs 3 HAIIPHOTO SIIHUKA OE3MEPEpBHO 1
PIBHOMIPHO MO BCii mupuHi pobouoi dopmyroudoi yactuHu. IlIBuakicTe manepoBoi
MacH 3a3BHYail TPOXU HUKYA 3a IMIBUAKICTH Bally 3 CITKaMH, 3aBISKH IIbOMY TMarepoBl
BOJIOKHA BUTSTYIOTHCS B3J0BX HANpsIMKY pyXy ciTOK. Uepe3 1e, MIIHICTh Mamnepy,
BUILA Y MAallMHAJGHOMY HamnpsAMKy (HampsIMOK pyxy CciTok). Bim koHCTpykiii

dbopmytrouoro mpuctporo [1PM 3Ha4HOIO MIPOIO 3a1€KUTH SKICTh BUX1HOT MPOAYKIIIi.
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3HCBOI[H€HH$I BiI[6YBa€TBC$[ 3aBJJKHW CTHUCHCHHIO ITAIICPOBOI'0 ITOJIOTHA MIK ABOX

dbopMyrOUHX CITOK Ta Yepe3 BIAIECHTPOBY CHIIy Ha (JOpMYBaJIbHOMY Bally 3aBISIKHU fKiH,

BHUJIaBJICHA CITKaMH BOJa, BIABOAUTHCS y aediexktop. Uepe3 3pocTaHHS TOBIIMHI

MarepoBOro IMOJOTHA, MOKE BHUHUKHYTH HEOOXITHICTh B BUKOPHUCTaHHI JOJATKOBUX

BIJICMOKTYIOUHX MPHUCTPOIB, TaK K MOTIPIIUTHCSA (HIIBTpALlis BOAU.

I
b Jflr : _

N1

1 — macHuii GaceiiH, 2 — Hacoc, 3 — PEryasaTop KOHIEHTpalli Macu, 4 — 0ak

MOCTIHOTO PIBHS, 5 — 3MilIyBalbHUN Hacoc | cT. po3BeneHHs, 6 — KOHIYHHIA
OYHMCHHUK BUXPOBHH, 7 — Hacoc, 8 — KOHIYHUI OYMCHUK BHXpOBHUM, 9 — Hacoc, 10 —
OYMCHUK KOHIYHHMHI BuUxpoBuil, 11 — Hacoc 3mimyBanbHuii, 12 — coptyBanka, 13 —
HamipHu smwk, 14 — dopmyrounii mpuctpiit: 1-1 — rpynuuii Bam, 1-2 — Ban
dbopmyrounid, 1-3 — po3AUTIOBAIBHUN BCMOKTYBaJIbHUNU MNpUCTpid, 1-4 — oumcHI
CIpPHUCKH, 15 — 301pHUK pericTpoBoi Boau, 16 — 30ipHUK HAJIMIIKOBOI Boau, 17 —
Hacocu, 18 — mpecoBa yactuHa: 1-11 — Banm mepecMokTyBanbHUM, 1-12 — gmmk
BIICMOKTYBallbHUM, 1-13-14 — rapsuuit Ban, 1-15 — cykHomwuiika, 19 —
3MiNTyBalbHUN mpucTpiit, 20 — peaktop, 21 — Hacoc, 22 — 30ipHUK TerI0i BoaAH, 23 —
Hacoc, 24 — Hacoc, 26 — KOBIaK MIBUAKICHOTO CYIIIHHS, 27 — nanepoBeaydnid Bai, 28
— Hakart, 29 — MexaHi3M i epepoOku Opaky, 30 — Hacoc A BiJIKauyBaHHs Opaky,
31 — mo3noBxkHKO-pi3anbHUI BepcTaT [IPM, 32 — mapokonaeHcaTHa cuctema, 33 —
ra3oBHi TEIIO LEHTp, 34 — cTaHIlis oAyl XIMIKaTIB Ha IUJIIHJP KpermyBaJIbHUN

Pucynok 1.1 — Texnonoriuna cxema nanepopoOHOi MaltuHu

Apk.
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[Ticns ¢dopmyrodoro Bana, CiTKa 3 ManepoOBMM IOJIOTHOM OTMHAE ray4-Bai,
NEPEHOCSYN MOJIOTHO HA MEPECMOKTYIOUHM MPUCTPii npecoBoi yacTunu. Ilicias mporo
CiTKa MPOXOJUTh PEreHeparlifo B CITKOMHHKAaX Ta JOMOMIXKHI BaJid: CITKONPABKH Ta
CITKOHATSDKKM. J[OMOMIKHI BajM 3amo0iraloTb MPOBHUCAHHIO Ta 3MIMICHHIO CITKH.
[Tporiec OUYUIIEHHS CITKH y’K€ BaXKIMBUI TOMY IO 3aJMIIKOBI YACTHHKHU MOJOTHA Ta
BOJIOKOH TMOTIPIIYIOTh MOAAJIbITY (UIBTPAIil0 BOAM, IO B CBOIO YEpry 3HAYHO
MOTIPIIY€ SKICTh MAarepoOBOTO MOJIOTHA, MMPU3BOISIYN 0 HEPIBHOMIPHOCTI CTPYKTYpi Ta
MO>KJIMBUX OOpPHMBIB MANepOBOIO MOJIOTHA.

Bunanena ©Ha ¢opMmyrouomMy Baly BoAa MOTpamwisie y aediaekTop, 3BIAKA
BIJIBOJUTHCA JJISI TIOBTOPHOTO BHKOPUCTAHHS y TPOIEC] MiATOTOBKU MArepoBOi MacH.
CiTKu MaroTh BUTJIS] OE3KIHEYHOTO MOJIOTHA 1 PyXalOThCs MO KOJi 31 mBUAKICTIO 15-20
M/C, B 3aJ€XKHOCTI BiJ IIBUJAKOCTI (Qopmyrodoro mnpuctpor. B 3anexHoCTi BiA
HEOOXiMHMX 3Ha4eHb Maci | M® TOTOBOTrO mamepy, PeryIioeThCs BiACTAHb MiXK BAIOM
dbopMyrOUHM Ta rayd-Bajaom. 3a3Buyai Big 5 10 40 MM.

[IBMAKICTE Ta PyX HUKHBOI CITKH 3a0e3nevyerbesi (OpMYIOUMM BajoM. Takoxk
MPUBITHIM BaJIOM HIDKHBOI CITKH € Tay-Baj. BepXHIO CITKy y pyX NPUBOAUTH IPYIHUMN
BaJl.

CITKOHATSKKAa TPHUBOJUTHCS B PyX MHEBMATUYHUM JIBUTYHOM. THIT TPHCTPOIO
HATATY — BaXIJTbHUH.

[licns rayy-Baja, mamepoBe TMOJOTHO 3HIMAaeTbCs 3 (POPMYyHOUOiI CITKH
NEPECMOKTYIOUMM BaJOM IPECOBOi YaCTMHU. ['ayuy-Bajg BUTOTOBJICHHI 3 I'yMOBaHUM
NOKPUTTAM. B cepeauHi rayd-Ban mMae /1Bl BaKyyM KaMepu. Y BEJIHKIA BaKyyM Kamepi
niarpumyetbesa BakyyM Bif 20 klla no 40 klla, B MeHmiil po6ouiii 30H1 B piBHi 70-80
kl]a.

®opmytounit npuctpiii [IPM npusHauenuit uis namnepy OOpi3HOIO MIMPUHOIO /10
4250 mwm, mBuzakictio 10 20 m/c (1200 m/XB), Macor OJHOTO METpa KBaJapaTHOTO

kaprony 0,025 Kr/M?, 3 Cp0ey=0.6%.
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1.2 Bu6ip Tuny ¢opmMy104oro npucTporIo i iioro micie B TeXHOJIOTiYHiNA cxeMmi

VY cBiTOBIM mamepoBid Tajly31 HAMMOIMMPEHINI BUAXM (OPMYIOUOro MPUCTPOIO 11e
JIBOCITKOBI Ta IUIOCKOCITKOBI. B Vkpaini Ta 30kpema Ha IIpAT «KKIIK», nns
BUTOTOBJICHHS IallepOBOTO TMOJIOTHA BHKOPUCTOBYIOTH JBOCITKOBHH (opMyrounii
MIPUCTPIH.

HaiiromoBHimn mepeBarn ABOCITKOBOTO (OPMYIOUOTO TPHUCTPOIO HAJ ILIOCKO
CITKOBUM — II¢ MEHII rafapuTH MPUCTPOIO Ta Kpalll XapaKTePUCTUKHU IarnepoBOTO
nosiotHa. DopMyBaHHS JBOMA CITKAMHU 3MEHIIYIOTh IIIAHC YTBOPEHHS PO3IIAPOBYBAHHS
namnepy, QOoKymIsAli, MOPYWEHHs pO3MOALTY KOMIIOHEHTIB NAnepy Mo Moro TOBIIKHI Ta
aH130TpOIIi MafnepoBOro MOJOTHA. JIBOCITKOBI (QopMyroUYl MPHUCTPOI JTO3BOJISIOTH
MPALoBaTH 3 BUCOKMMH KOHIEHTPAIIIMUA TMANepoBOI MacH, a TaKOXX MAaloTh TPOXHU
OUIBIITY MPOAYKTUBHICTh HIXK IIJIOCKO CITKOBI IPUCTPOI.

Ha IIpAT «KuiBchbkuii KapTOHHO-ANEPOBUNA KOMOIHATY», ManepopoOHa MaliuHa
OCHAILIEHA JBOCITKOBUM (opmyrounM npuctpoeM ¢pipmu «Voithy, tuny «Jlyopopmep

T» (pucynok 1.2) [5].
J 7 4 5 2 \ 6

v/ 9/ 8 7
1— HIXHS CiTKa, 2 — BEpXHs CITKa, 3 — ray4d-Bai, 4 — CITKOIIOBOPOTHUH Ball, 5 —
dbopmytrounii Bajl, 6 — CITKOBEIyUHid BaJl, 7 — CITKOHATSHKHUYN BaJl BEPXHBOI CITKH,
8 — rpynHuii Baj, 9 — macoHamyckHUM npuctpii, 10 — CITKOHATSHKHUI Bal HUKHbOT
CITKH

Pucynox 1.2 — Cxema 1BOCITKOBOI (popMyr0d0To pUcTpoto dhipmu «Voith», Ty

«yodhopmep T»
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[Ipy BUTOTOBJIEHHI CaHITAPHO-TITIEHIYHOTO Tamepy, JaHui (HOpMYyHOUHit
MpUCTPiH mpalrtoe 3a mBuakocTi 1200 M/XB.

Konctpykiis  dopmyrouoro mpuctporo «Jlyopopmep T» ckmamaerbes 3
dbopMyr0UoTo Basia Ta TpyHOTO BaJia, HA SKi OJSATHYTI ABi Oe3KiHEUHI POPMYIOUi CITKH.
HamipHoro simuka, SKui Mojae ImijJ TUCKOM TanepoBy Macy y 3axBaT JBOX CITOK, Ta
rayd-Bajia, sSIKHi YTPUMYIO TanepoBe MOJOTHO Ha HIDKHIN CiTii. Takox (opmyrouunit
OPUCTPIA  OCHAIICHUH JOMOMDKHUMHU TPUCTPOSIMU TaKUMM  SIK:  CITKOIIPaBKH,
CITKOHATSDKKH, CITKOMHIKH Ta adepu.

CyxiCTh ManepoBOro MojoTHa micis ¢opmyrouoro npuctporo «Jlyodopmep T»

ckianae mpuoimu3no 20 — 23%.
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2 Texniuna xapakTepucTuka GopMyH040ro NnpucTpPoIo

TexHluH1 XapaKTepUCTUKU HaBeAeH] B Ta0uI 2.1

Tabmums 2.1 - TexHiuHa XapaKTepUCTUKA ABOCITKOBOTO (POPMYHOYOTO MPHUCTPOIO

[IPM.
HaiimenyBanus O%[HHHHH IToxazHuk
BHUMIPIOBaHHS

[IpomyKTUBHICTH TIPH BUTOTOBJICHI

5 KI/TOJI 5450
narepy macoro 0,025 kr/m
OO0pi3Ha mMpUHA Nanepy M 4,25
[[IBUAKICTH MAIIMHU M/C (M/XB) 20 (1200)
Po6oua mmpuHa BasiB M 5
[IIupuHa BEpXHbOI CITKH M 4,8
[IupuHa HIHKHBOT CITKH M 4,8
JloBXMHa MK OIOpaMH rayd-Bairy M 6,1
JloBkrHa MK oropamMu OpMyOUOTO " 5.6
BaIly
["aGapuTH1 po3mipu GOpMyIHOUOTO
IPUCTPOIO:
- JIOBKMHA M 10,7
- HIMPUHA 6,5
— BHCOTA 1.5
Maca hopmyrodoro npucTporo KT 125000
[ToTy>XHICTh IPUBOJY BEPXHBOI CITKU kBT 90
[ToTy>kHICTh IPUBOY HUKHBOI CITKH kBT 130

3MH.
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3 Onuc i oOrpyHTYBaHHSI 00PAHOI KOHCTPYKILii

3.1 KoHcTrpykuis T1a npuHUuMn aii (POpMyH40ro mpHCTPO0, OCHOBHHX

CKJIAJAJBHUX OJHUHHUIL TA AeTalIel

Ha pucynky 3.1 300pakeHO cxXeMy IBOCITKOBOTO (HOPMYIOUOTO MPHUCTPOIO
«dyodopmep T». OcHOBHI CckjIafalibHI OAUHUINI (HOPMYIOHUOrOo MPUCTPOIO, IO
pO3pOOIAIOTECT € Bain (HOpPMYyOUHME, TPYAHUN Bayi, Tayd-Baj, HAIIPHUN SIIHK,

CITKOIIPABKH Ta CITKOHATSDKKH, JB1 O€3KIHEUH1 (POPMYIOYl CITKH.

7 ’//"’ ﬂ }‘i‘ i 9 (‘,"‘J 72‘\\/_//‘ \\\ 7

1 — HUKHS CITKa, 2 — BEpXHS CITKa, 3 — rayy-Baj, 4 — BeIy4Hil BaJ BEpXHbOI CITKH,
5 — Ban popMyrounii, 6 — BEpXHsI CITKOTIPaBKa, 7 — BEPXHsI CITKOHATAXKa, 8 —
HaIIpHUM AUMK, 9 — rpyanuii Ban, 10 — HUkHS ciTkonpaka, 11 — HikHS
CITKOHATSDKKA, 12 — cTaHMHU
Pucynox 3.1 — JIBociTkoBuii popmytrouuit npuctpiii tumy «lyodopmep T»
HaiiBaxxnuBimoro yactTuHowo (popmyrodoro npuctporo [IPM e nBi citku. Bonu

3B’SI3yIOTh yC1 OKpeMi eJleMEHTH (POpPMYIOUOTO TMPHUCTPOIO Ta CIYTYIOTh
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dbopmyBanpHOO (PopMoOrO TanepoBoro mnojotHa. [Ipu moraHid SKOCTI CITOK 4H iX
YIIKO/DKeHb, Ha IIallepOBOMY TIOJIOTHI 3 SBJISATHCS MapkyBaHHs. HipkHsa ciTka
HATATYETHCS MIXK TPYAHUM BajoOM Ta CITKOBEIy4YuM. BepxHs CiTKa HaTATHYTa MiX
dbopMyroUMM BaJioM, Tay4-BaJIOM Ta CITKOHSATSHKKOIO.

Hanmipauii Ammk rigpoadHaMig4HOTO TUMY (pUCYHOK 3.2) CKOHCTpyHOBaHMI
JUIsl pIBHOMIPHOTO Ta MOCTIMHOTO TOJAHHS MarnepoBOi Macu y 3axBaT JBOX CITOK.
Horo po3nofinbHa IINTa PO3IOAIIAE MOTIK TANepoBoi MacKH Ha BCIO poOouy 30HY
nanepopoOHoi MamuHu. Maca nocrynae y KOHIYHUM KOJIEKTOp KWW BUPIBHIOE THUCK,
HiCIsl YOr0 Maca TMOCTyNae y MarpyOKu 13 SIKUX BXKE HAIXOAUTh Yy KaMepy
BUPIBHIOBaHHA MOTOKY. L kamepa 3amobiraro TypOyJeHTHOMY pyXy HamnepoBOi
MacH, TOMY 10 1€ HEraTUBHO BILIMBAE Ha Mpoliec (POopMyBaHHS MariepoBOro MOJIOTHA
Ta Ha (PI3UYHI BIACTUBOCTI Marnepy.

[3 kaMepu BUpIBHIOBAHHS MOTOKY, [ariepoBa Maca MOTpaIuId€e y IUIUTY, € 10
YTBOPEHOMY IUIACTUHAMHU KaHaJly MOJAEThCS y 3a30p MK (OPMYIOUMM BajoOM Ta
rpyAHuM BasioM. Ha KiHIII KaHaTy BCTaHOBJICHI TYOHM 3 MOKJIMBICTIO iX pEryJItOBaHHS
JUIsL KOHTPOJIIOBaHHS MOTOKY MarnepoBOi Macu. 3aBJIsKH r'y0aM MOKJIMBO BHUCTaBUTU
TOBILMHY TOTOKY MAacH, IO TMOJAEThCS y 3aXBaT JBOX CITOK, MO BCiH JIOBXHHI
po60401 MoBepXH1 (HOPMYIOUOTO MPUCTPOIO MANEPOPOOHOI MAIIIUHH.

Lle#t HamipHui AWK A7 (HOPMYIOUOTO MPUCTPOIO ManepopoOHOI MalTuHU
HAWIOIIMPEHIIIMK B raiay3l Ta XapaKTepHU3yeTbCs MPOCTOTOI KOHCTpyKuii. Takox
HaIMPHUM SIIUK Ma€ MOKJIMBICTH MPAIFOBATH ITiJI MaJIUM THCKOM ITariepoOBOi MacCH.
Jlanuii HanipHUI MUK HE Ma€ pyXOMHUX JE€Talled B CEpPEeMHI, 0 BIUIMBAE HA MOTO

JIOBFOBIYHICTh Ta PEMOHTO-3/IaTHHICTb.
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1 — KOHIYHUH KOJNEKTOp, 2 — NaTpyOKH, 3 — Kamepa BUPIBHIOBAHHS MIOTOKY MacH,

r

4 — muTa, 5 — HIKHSA Ty0a, 6 — MIaCTHHY,
7 — MexaH13M peryJaioBaHHs MOJI0KEHHS HIDKHBOI TyOu, 8 — 00CIIyrOByI0U1 CX0/IU
Pucynok 3.2 — HanipHuii A1IKK riIpOoJdHAMIYHOTO THITY
[TartepoBe monoTHO GOPMYETHCS B 3aXBaTi MDK JBOMA CITKaMU Ha MOBEPXHI
dbopmyrouoro Bana (pucyHok 3.3). 3aBIsSKU BIAUEHTPOBIM CUJII Ta CTUCKAHHIO

CiTKaMI/I, 3 armepoBoro IIOJIOTHA IIOYHNHAETHCA BUOAJICHHA BOOM.
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MPUBOJIHOT Ta JIMI[LOBOI Landu.

MOBTOPHO Y P030aBJiI€HH] MacH.

HACTYIIHI MepeBaru:

— BHCOKa IJ_IBI/II[KiCTB 3HCBOAHCHH!,

— MPOCTOTa B 0OCIIyrOBYBaHHi;

/ il

1 — obosioHka Bana, 2-3 — Kpulku, 4 — namnda JuiboBa,
5 — namnda npuBoHA

Pucynok 3.3 — ®opMyrounii Baa

— 3a0e3MnedeHHs OJJHOPITHOCTI (POPMOBAHOTO MAMEPOBOTO TOJIOTHA HA CITKaX;

SKUH 3aBepIye 3HEBOAHCHHS TANIEPOBOTO MOJIOTHA.. J[J11 BEpXHBOI CITKH IPUBOTHUM

BaJIoM € rpyaHuil Basl. Ha pucynky 3.4 300pakeHa cxema JBOKaMEPHOI0 ray4-Baa.

Bona BigBOIUTHCS y ABOX HAIpsIMKax: 30BHIMIHBOMY — 3aBJSIKA BILEHTPOBIM CHIIl
oOepTaHHs (OPMYIOUOTO Bajia, Ta BHYTPINIHIA — Yepe3 HWKHIO CITKY Yy MOPUCTUN
map (manuoxy). Januit Gpopmyrounii BaJl CKIAAa€ThCs 13 000JOHKH, JBOX KPHIIOK,

Bony, saxa BigmpecoByeTbes. 30upaeTbes nediekTopaMud Ta BUKOPUCTOBYETHCS

Bukopucranns mnopuctoro mapy (maH4oxd) Ha (GOpMYyHYOMYy Baly Mae

BepxHsi Ta HUXKHS CITKM HPUBOJAATHCS Yy pyX NPUBOAHMMM Bajamu. Jliis

HUKHBOT CITKH TaKUM BaJIOM € (JOPMYIOUMA BaJl, a TAKOXK JOTIOMDKHUM Tayd-BajioM,

3MH.
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1 — 0o6oJi0HKa, 2 — BaKyyM-KaMepH, 3 — YIIIJIbHEHHS, 4 — HACKPi3H1 OTBOPH B
000JIOHIIi, 5 — MOBITPOMIPOBIA JIJIsl THEBMATUYHOTO MPUTUCKAHHS Kamep,
6 — MOBITPOIPOBiJ, 7 — POJIMKH IS IEPEMIIICHHS BaKyyM-Kamep,
8 — MIAMIUITHUKOBUM BY30J1 BIICMOKTYBAJIbHOT KaMepH, 9 — MAIIMITHUKOBUH BY30J1
rayy-Bainy, 10 — nanda npuBoaHa
Pucynok 3.4 — JIBokamepHUil Tay4-Bajl

layu-Basi Mae ckiaaHy KOHCTPYKIIIO 3 ©Oararbox jerajeil. 330BHI BiH
CKJIAJAEThCs 3 NepPOPOBAHOTO LMIIHApPA KU 00epTaeThCsl pa3oM 3 (POPMYIOUOIO
ciTkor0. B cepenuHti HbOro 3HaXOAUTHCS Bl HEPYXOMI BIJICMOKTYIOU1 Kamepu. Takox
B CEpEIMHI PO3MIIIEHI OYMCHI MEXaHI3MH, TaK SIK BOJIOKHA IMAlepoBOi MACH MOXKYTb
3a0py/IHIOBATH BHYTPIIIHIO KaMmepy Ta OTBOpH 00070HKH. OJHA 3 BIACMOKTYHOUH
BaKyyMHHUX Kamep Mae€ Oubii po3Mmipu. B cBOIO depry 1ie /103BOJISIE MMiIBUIIYBATH
BakyyM 10 80 kIla y By3pkux 30Hax Ta 10 50 klla y mmpokux.

JlumpoBa mamnda rayd-Basia SBISIETbCS MYCTOTLIOK TOMY IO 4Yepe3 Hel
IpPOXOASATh MAaTpyOKu BIACMOKTYBaJbHUX Bakyym kamep. IlpuBonna uanda
BUT'OTOBJIEHA LIJIBHOIO.

OtBopu B mepdopoBaHili 000JOHKM MarOTh giamerp 8 MM. Uepe3 BUCOKHIA
IIyM, Npu poOOTI BaKyyma rayd-paja, JJIsi MOro 3MEHIIEHHS OTBOPH B OOOJIOHIII

HapI3al0Th CHIPAIBLHO, M0 J03BOJIIE CYTTEBO 3MEHIIIUTH POOOYHIA IIIyM.

3.2 BuOip marepiaJiB

[Ipoanaini3zyBaBIIM OCHOBHI KOHCTPYKIIii (POPMYIOUMX MPUCTPOIB HA CBITOBOMY

pUHKY Ta YMOBH eKciuryaraiii ¢opmyrouoro mpuctpoto Ha IIpAT «KuiBcbkuit
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KapTOHHO-TIAIEpOBUM KOMOIHAT», OyJM BU3HA4Y€HI HACTYNHI YMHHHUKUA NMPU BUOOPI
MaTepiaiB.

— YMOBHU pOoOOTH MPUCTPOIO Ta XapaKTep HABAHTAXKEHb;

— TPU3HAYCHHS JAeTajeil Ta iX KOHCTPYKIIIi;

— MEXaHI4Hi BIACTUBOCTI MaTepialiB 3a BU3HAUEHUX YMOB €KCILTyaTallii;

— c001BapTICTh MaTepiatiB;

—  MOMJIMBOCTI METAJIyPTiiHOT IPOMMCIIOBOCTI.

OnHiero 3 HaWBXIIMBIIIUX YaCTHH (POPMYIOUOTO MPUCTPOIO € CITKU. Tak sk
BOHHM 0Oe€3MocepelHb0 KOHTAKTYIOTh 3 IMalepoBHM TMOJOTHOM, Bif iX Marepiaixy Ta
AKOCTI Oyne 3ajmexaTd TMoJaiblla SKICTh mamepy Ta e(EeKTUBHICTb pPOOOTH
¢dopMmyroduoro mnpuctpor. Jlas rapaHToBaHOi MpalE3laTHOCTI CITOK, 10 HHUX
Mpe ABJISIIOTh 0COOJIMBI BUMOTH:

— CTIMKICTb CITKH /IO CTUPAHHS Ta PO3PUBAHHS;

KOpO3iifHa CTIHKICTB;
— JIOCTaTHS BOJAOIPOHHUKHICTB;
— JIOCTaTHS UIUIBHICTH AJ1s1 (hOpMyBaHHS NANEepoOBOro MOJIOTHA.

VY npoMuCIOBOCTI NPUMHATI Takl TEXHIYHI MO3HAYEHHS: MaTepiaj CITKH, TUI
IJICTEHHS CITKHU, MMPOMUCIIOBUNA HOMEp CITKH, TOBIIMHA JPOTY, PO3MIp IIUIUH Ta iX
KinbkicTe Ha 1 cm’. Jns BUrOTOBJIEHHS 3aJaHOro mamepy 3 macoro 0,025 kr/m’,
PEKOMEH0BaHO CITKH Bif 28 10 32 Homepy [11].

OO6osoHKM BajliB manepopoOHOi MAIIMHU 3a3BUYail BIIJMBAIOTHCS 3 YaBYHIB.
HaiiyacTie BUKOpUCTOBYIOTh MapKy yaByHy CH30. BupoOu 3 1i€ro Mapkoro 4aByHY
MalOTh TapHI XapaKTEPUCTHKU 3HOCOCTIMKOCTI Ta MIITHOCTI MpU poOOTax B ymMOBax
nocTiitHoro TtepTs. Takox BeluKow nepeBaroto mapku yaByHy CH30 e iforo rapsi
JMBApH1 BIACTUBOCTI, J0Ope NMOTJIMHAHHs BiOpalliid, a caMme roJioBHE, Majla BapTICTh B
MOPIBHSHHI 3 1HIUMEU Matepianamu. OkpiM 1poro, yaByH CU30 BUKOPUCTOBYETHCS
JUTSI BATOTOBJICHHSI CTAHWH TAnepopOoOHUX Ta KAPTOHOPOOHHX MAIIIWH.

[ToBepxHi BasiB SKI KOHTAaKTYyIOTh 3 (OPMYIOUMMH CiTKamMu abo mamepom
peTenbHO 00pOoOJIAI0Th, HUTIQYIOTh Ta MOKPUBAIOTh T'yMOl0. TOBIIMHA T'yMyBaHHS

npu6au3Ho S0Mm Ta Mae TBepaicTh Bif 20 g0 40 onunuis TIHIM.
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[Maru 3ampecoBaHi y KOPHYCH BajliB, HA HUX BCTAHOBJIOIOTH ITiAIMIMITHUKH
JMBOXPSAIHI TWIHAPUYHI POJWKOBI mimmunHukn Jerkoi cepii Ne NNU 4156
K30M/W33 ¢ipmu SKF. Kopryc miamMnHUKIB 3aKpUTI KPUILIKAMU 3 000X CTOPIH.
Jlig yuiiapHeHHs] BUKOPUCTOBYIOTh KOHJIGHCAT HE MAacTHUIIO, BOHO 3allOBHIOE IyCTE
micie. KpHuiku 3akpirieHi 3a JOOMOTOl0 MIMHJIBOK Ta TBUHTIB.MaTepiall KpHUIIOK
mamunaukie CY25.

Tax ax namndu BaniB IpaliOOTh B YMOBAX PO3TATY Ta CTUCHEHHS, HAMKPAILTUM
MartepiaioM s HUX CHOyryio craib. llandu BUTOTOBISIIOTE 3 KOHCTPYKLIMHHX
craneit 3a3Buvail mapku 40X, ['oct 4543-71. ¥V nopiBHSAHHI 3 BUCOKO BYTJICHIEBUMU
ctaysimu, ctaiib 40X Mae OUIbIIY ONTUMANbHY TBEPAICTh Ta MILHICTH JJIs1 poOOTH B

3a/JaHHUX YMOBax.

3.3 IlopiBHIHHA OCHOBHHUX TMOKAa3HMKIB PpPO3P00JeHOI KOHCTPYKUIl 3

AHaJI0raMu

AHanoramMM J0 KOHCTPYKIii JBOCITKOBOIO (OPMYIOUOTO MPHUCTPOIO, UIO0
PO3pOOISETHCS Yy TUIJIOMHOMY IPOEKTI, € popMytroul mpuctpoi pipmu «Valmet» ta
«Beloit Corporation». Cxema ¢opmyrodoro npuctporo SpedFormer XC ¢ipmu
«Valmet», 300paxeHo Ha pucyHky 3.5. Cxema JBOCITKOBOrO (hOpMYyHOYOro
npuctporo pipmu «Beloit Corporation» sl BUTOTOBJIEHHS Manepy, 300paxxeHo Ha

PUCYHKY 3.6.
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| — HanipHU# AMMK, 2 — TPyIHUNA Ball, 3 — BaKyyMHUI Oammak, 4 — ray4-Bai, 5 — Bal
bopmyrounii
Pucynok 3.5 — Cxema ¢popmyrouoro npuctporo SpedFormer XC dipmu «Valmet»

Y popmyrouomy npuctpoi SpedFormer XC rosoBHUMH 3HEBOJAHIOBBAILHUMU
OpUCTPOAMHU € Ball (GopMyrouuii Ta BakyyMHuM Oammak. [lamepoBe monoTHO
dopMmyeTbCs y 3axBaTi JBOX CITOK Ha (OpMyHOYOMY Bally Ta IIOYaTKOBO
3HEBOJHIOETHCS.  3aBISKM BakKyyMHOMY OaliMaky, MpPOBOJUTHCS IOBTOPHA
binpTpamis Boau yepe3 AB1 CiTkW. IlepeBara maHoi KOHCTPYKIi (opMyrodoro
npuUCTporo — mBUAKICTH 100 M/XB Ta piBHOMIpHA (PuIbTpallis Yepe3 ABl CITKH.

['onoBHUM HENOMIKOM € BEJIHMKI BUTpPATH EIEKTPOEHEprii Ha CTBOPEHHS
BaKyyMy.

Koncrpykiis — nBocitkoBoro  dopmyrodoro mnpuctporo  dipmu  «Beloit
Corporation» € OUIbII yHIBEpCAIbHOIW. BCTaHOBIIGHMI HaMIpHUW SIMIUK Ja€
MOJKJIMBICTh TEpENalITOBYBaHHS (POPMYIOYOr0 TPHUCTPOIO HAa BUTOTOBJICHHS
JIBOIIAPOBHUX TArnepoBUX JHCTIB. TakoX MOXIJIMBO BHUKOPHCTOBYBaTH B SIKOCTI
(dbopMyr0UuOoro Bajia — BIACMOKTYIOUHII Bal.

[TanmepoBa Maca MoOJA€THCS 3 HAMIPHOrO SIMKA B 3aXBaT JBOX CITOK, MICHsS
yoro BijOyBaeThcs (HOpPMYyBaHHS TMAepoOBOTO TMOJOTHA Ha TJIaJAKOMY Baly, 3

niametpoMm 1520 mM. Ilix giero BIAIIEHTPOBUX CHJI, BOJA 3 MANEpOBOro IMOJOTHA
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buIbTpyIOThCS Yepe3 BepxHo ciTKy ( Nel ). BiadinpTpoBaHa Boga BIIOBIHOETHCS
nediekTopamu. B 3amekHOCTI Bil CTyHeHs MOMOJY Macu IIBUIKICTH IBOCITKOBOTO
dbopmyrouoro npuctporo pipmu «Beloit Corporation» Big 975 m/xB. 10 1900 M/XB.

Citka Nel

CiTka No2

1 — Ban dhopmyrouuii, 2 — HaMIPHUH ANUK, 3 — AUPIEKTOP
Pucynok 3.6 — Cxema 1BoCIiTKOBOro (popMyrouoro npuctpoto ¢pipmu «Beloit
Corporation»

Po3poOimoBana 'y  OUIUIOMI  KOHCTPYKLISL  JBOCITKOBOIO  (pOPMYIOUYOTO
npuctporo tuny «lyodopmep T», HaliOLIbII HaOIMKEHA 10 aHAJIOTIB (DOPMYIOUOTO
npuctpoto SpedFormer XC ¢ipmu «Valmety Ta ABOCITKOBOTO (HOPMYIHOHOTO
npuctporo pipmu «Beloit Corporationy.

[TopiBHSIbPHA  XapaKTEpUCTUKA OCHOBHUX TOKa3HUKIB JIBOCITKOBOT'O
dbopmytrouoro npuctporo [TPM, 110 po3po0asieThes y IUIIIOMI, 13 aHaJIoraMu

Tabmuua 3.1 — IlopiBHsAJIBPHA XapaKTEpUCTUKA OCHOBHHUX MOKAa3HUKIB

JBOCITKOBOTO (opmyrouoro mpuctporo [IPM, mo po3pobmsierbess y nuriiomi, i3

aHaJIOraMH.
MonepHizoBaHU
Sped-Former
ITapamertp Beloit Corp. XC i popmyrounii
pUCTpiit
MakcumanbHa poboda  MIBHIAKICTH 1200
1000 (2) 1200 (3)
MaIllluHH, M/XB, (0anu)* 3)
OO0pi3Ha mupuHa nanepy, M, (6amm) * 4,25 (3) 4,2 (2) 4,25 (3)
Apk.
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[IIunpuna nanepy Ha Hakati, M, (0am
o > e By 130) 130)
[TpoayKTHBHICTh MAITUHU
(mpr Maci mamepy 25 r/mM°), Kr/ro, 5450 (3) 5250 (2) 5450 (3)
(6amm) *
CyxicTh TOJIOTHA Micis (POpMyI0UOi

24 (2) 24 (2) 26 (3)
yacTuHu, %, (0anm)*
Burparu enextpoeneprii, kB,

200 (3) 250 (2) 200 (3)
(6aym)*
Cyma 0axis 17 13 18

* MakcumanbHHM 0aj 32 OCHOBHI MOKa3HUKHU (POPMYIOUMX YaCTUH JIOPIBHIOE 3.
Minimanbauii 6am — 1.

BUCHOBKU: MpOBIBIIM MOPIBHSAHHSA MPOEKTOBAHOTO (POPMYHOYOro MNPUCTPOIO
[IPM 3 ananmoramu, OyJi0 OTpUMAHO OLIBIIY KUIBKICTH OalliB depe3 3abe3neueHHs
Kpamioi CyXxoCTI MarepoBOr0 MOJOTHA Ta MEHIIlI BHUTPAaTH EJIEKTPOEHEPTIi.
BpaxoByroun nepeBaru 3anponoHOBaHOI KOHCTPYKII, JOIIbHIIIE BAUKOPUCTOBYBATH

11.

3.4 IlaTeHTHE TOCTIKEeHHSA

B numioMHOMY MpoekTi po3po6sieHo popMyrourii Baj B CKiiaii (opMyrdoro
HIPUCTPOIO MarepopoOHOi MALTHH.

O06’ekTamMu TATEHTHOTO MOLIYKY OyJIN:

1) ¢opmyrouunit mpucTpiii narnepopoOHOi MAIIMHY;

2) KOHCTPYKIIii (OPMYIOUUX BaJiB;

3) cucTeMH BIOCKOHAJCHHS BaJlB.
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Mertoro nomyky iHpopmMarliii € BU3HaYeHHs MATEHTHO1 CIIPOMOKHOCTI
po3pobeHOro GopMyr0UOTro Bajga GOopMyHOUYOTo IPUCTPOIO TAnepopoOHOT MaITMHH, a

TaKO>K BU3HAUYCHHSI TEHJICHIIIM PO3BUTKY TEXHIKH Y JaHUX HAIMPSMKIB.

J1Ji ToIIyKy MaTeHTiB, OyJI0 BCTAaHOBJICH! HACTYITHI Iep>KaBH MOIIYKY: YKpaiHa,

Pociticeka ®eneparis, Himeuunna, CIIIA, CPCP, Kuraii.

Tepmin nii mateHTy Ha BUHaXia B YKpaiHi ctaHOBUTH 10 poOKiB, a MATEHTY Ha

KOPHCHY MOJIE]b CTAHOBUTH 6 pOKiB. Uepes 1ie, periaMeHT MOIIyKy BCTAHOBIIIOEMO B
npomizkky 2009 — 2019 pp.
Knacuikamiiini iHaeKcu:
— yHidikoBaHa aecsaTkoBa kinacudikamis: YK 676.056, 676.056.23/.27,
676.056.23, 676.056.32.
— MDKHapoaHa mareHTHa kinacudikaris: D21F 1/00, D21F 1/48, D21F
3/10 (2006.01).
BuxopucroByBaHi xepena iHGopmarri:
— maTeHTHa 1HQoOpMallis: ONUCH JO BUHAXOJIB, OQIIIiHI MaTEeHTHI
OroneTeHl YkpnaTeHTy, PocraTeHTy Ta BIAKPUTHX MAaTEHTHUX BIJOMCTB
CIIIA, Himeuunnn, Kuraro.
— HAYKOBO-TE€XHIYHa iHOpMaIlisi: HaBUaJIbHI MOCIOHUKU Ta MIAPYIYHUKH 3
MPOEKTYBaHHS 00JIaTHAHHS IIEJIF0JI03HO-TIANIEPOBUX BUPOOHHUIITB.
B nopatky A, HaBe/eHI MATEHTH Ta iX JXKEpea MOUIyKy.
VY marenTi [13] Ha KOpHCHY MOJENIh HaBeIeHAa KOHCTPYKIIS BIICMOKTYHOYOTO
Bajia 3 CITYACTUM MOKPUTTIM (PUCYHOK 3.7), IO CKIIAJIAETHCA 13 pyXOMOi OOOJIOHKH,
nepdopoBaHOI0 OTBOPAMM, Ta HEPYXOMOi BIJICMOKTYIOUOi Bakyym kamepu. Ha

30BHIIIHIN MOBEPXHI pyXOMOi 000JIOHKH PO3MIIlIEHA CITKA Y BUTJISIAI TAHUYOXH.
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1 — nepdopoBana 000y0HKA, 2 — BIICMOKTYIOUa KaMepa, 3 — nepiuie yiuibHeHHS, 4 —
Jpyre YUlIbHEHHS, 5 — KaMepa BiJICMOKTYBaHHsI, 6 — ciT4acTe MOKPUTTS y BUTIISIL
MaHY0XH, 7 — IPECOBE CYKHO, 8 — KAPTOHHE MOJIOTHO, 9 — mipecoBuii Bai 10 — moTik

BOJIM.
Pucynox 3.7 — Cxema BIICMOKTYBaJIBLHOTO BaJia 3 CITYACTUM MOKPUTTAM
[Iss kOHCTpyKIlis ONM3bKAa 3a TEXHIYHUM PIIICHHSIM [0 MOJAEpHi3alil
dhopMyrOUOTO Baa.
[lepeBaroro 1€ KOHCTPYKI[li €: 3MEHILIEHHSA IIyMy MpU POOOTI BaKyyMHOL

KaMepu; CiTKa MepeKpUBaE OTBOPH 3am00iraloud MapKyBaHHIO MOJIOTHA.

HenonikoMm naHoi KOHCTPYKIIii €:3Ha4HI €HEPro3aTpaT Ha CTBOPEHHS BaKyyMy

y BIJICMOKTYIOYIM KaMepi; METaJOEMHICTh Ta CKIJIAJHICTh KOHCTPYKIli BiJICMOKTYIO

yoro Bana;nephopoBaHa 00O0JIOHKA 3a0MBAETHCS BOJIOKHAMH depe3 IO MOTpelye

MMOCTIAHOTO OUYHII[CHHS.
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VY narenTi [20] HaBeIeHO KOHCTPYKILi10 (OPMYHOUYUH IPUCTPIN 3 CTPYKTYPYIOUOIO
CTPIYKOIO ISl BUTOTOBJICHHS MANEpOBOTO MOJIOTHA (PUCYHOK 3.8), MIO CKIAJAETHCS 3
dbopMyrO4oro Ta TPYAHOTO Baly, JOMOMDKHHUX BaliB, JOJATKOBUX (HOPMYIOUNX

CTpiUKax.

1 — manepoBe MOJIOTHO, 2 — MOKpa YacTUHA, 3 — MpecoBa YacTUHA, 4 — CyIIHIbHA
YacTUHA, 5 — GOpMYyIOUN TPUCTPId, 6 — HAMIIPHUH ANUK, 7 — HOPMYIOUHIA BaI,
8 — HUKHS CiTKa, 9 — BEpXHsI CITKA.
Pucynok 3.8 — ®opmyrounii mpuUCTpiil 3 CTPYKTYPYIOUOIO CTPIYKOIO IS
BUT'OTOBJIEHHS 1all€pOBOT0 MOJOTHA
Henonikamu naHoi KOHCTPYKIIi €: CKJIaJHAa KOHCTPYKIlS sKa Tependayae
BCTAHOBJICHHSI JIOJATKOBUX HArpiBarOYMX IUIMT JJIT  Kpamoro o00€3BOJAHEHHS
NanepoBoro MojoTHa. Benuki eHepro3aTparu Ha HarpiB MOJOTHA.
B mnarenti [21] naBenmeHuil IBOPSAHHMI ABOCITKOBUM (opMyroumii mpucTpiid

(pucyHok 3.9).

Apk.

JIB51.705411.001 113 32

3mH. | Apk. Ne mokym. ITigmmuc | Jara




1 — HampHOM AMMUK, 2 — MOJOTHO, 3 — BIACMOKTYIOUMi 6ammak, 11-12 — citku, 13-
14, — popmyrounii Ban, 15 — citkoBenyumii Bai, 16 — rayy-an
Pucynox 3.9 — JIBopsigHuit 1BOCITKOBUH (hOPMYIOUUIA TPUCTPIid

['onoBHUMU HEOMIKaMU TaHOI KOHCTPYKIIIT € 3HAYHI BUTPATH €HEPrii Ha TpoIec
3HEBOJIHCHHSI TIANIEPOBOTO ITOJOTHA, MUISIXOM CTBOPEHHS BaKyyMy Yy BiJICMOKTYIOYH
OammMakax Ta Kamepax.

Y marenti [22] HaBeaeHM CHoci0 OTpUMaHHSA TMAaNepoOBOTO IMOJOTHA Ha
narnepopoOHii MalluHi, B K1 MarnepoBa Maca 3HEBOAHIOEThCS B MamuHi Twin Wire
Former, mo ctBopena mist popmyBanHs mamepoBoro mnosnotHa. Ha pucynky 3.12,
HaBeneHa cxema Twin Wire Former.

[TarepoBa Maca moTparisie y 3aXBaT JBOX CITOK, Ta 3aTHUCKHYTa MPOXOIUTh
3HeBosiHeHHs. [licis popmytroyoro npuctporo Twin Wire Former, nanepoBe mojioTHO
MOTparuisie Ha BIJCMOKTYHOUYMN Bajd. BiACMOKTyrouuMii Ball CKJIagaeTbes 13
nepdopoBaHoi 00OJOHKH IO OOEpPTAEThCS, B CEPEeAMHI SKOi 3HAXOIAThCA TpHU

BIJICMOKTYIOUU BaKyyM KaMepH.
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| — HamipHU# MUK, 2 — BIACMOKTYBaJIbHUH Bal, 3 — CiTKa, 4 — CYyKHO, 5 — CYKHO,

6 — STHK1 [IWJIIHJP, 7 — KOBHAK JUIs CYIIHHS

Pucynox 3.10 — Cxema gopmytrouoro npuctporo Twin Wire Former

Henonikamu paHoOi KOHCTPYKINT €: HEMOXJIUBICTh 3OUIBIIUTH IMIBUAKICTH
MallTMHU; BEJUKI €Hepro3aTpaTu Ha CTBOPEHHS BaKyyMy Y BIJICMOKTYIOUOMY Bally.

B marenti [23] HaBeneHO KOHCTPYKIIIO  (OpMyrOUoro mpUCTPOIO
narnepopoOHoi MamumuHu. Ha pucynky 3.13, HaBeneHo cxemy (popMmyrodoro
IPUCTPOIO.

[Ipuctpiil cknanaeTbcs 3 BIACMOKTYBAJIBHOTO Bally KaMEpPHOrO THITY, IO B
CBOIO YEepry CKIIAJA€ThCsl 13 OpOH30BOI 000J0HKH, 10 nepdopoBaHa. B cepeauny
PyXOMO1 30BHIIIHBOI MEep(OpPOBaHOi OOOJOHKH, BCTAHOBJIEHO YaBYHHY HEPYXOMY

kamepy, mupuHoro 200 Mm.
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1 — HanipHU# AMMK, 2 — Bal GOpMYIOUnid, 3 — BEpXHs CITKa, 4 — HUXKHS CITKA,
5 — rayu-Ban

Pucynok 3.13 — Cxema hopMyr0doro npucTporo

BcepenuHni 000I0HKH Tayy-Baja BCTAHOBJIEHO BOJHUM CIPUCK, TPU3HAYEHUIN
JUIsL OYMILEHHS NeppopoBaHUX OTBOPIB BiJ BOJOKOH MAamepoBOi Macu. 3 TOPIIB
KaMepH pO3TalIOBAaHO PYyXOMI MEPETOPOJIKH — JIEKEINl, BOHH OOMEXYIOTh KaMepy Mo
UpHUHI manepy. Bakyym-kamepy 3°€IHaHO 13 BCMOKTYIOUUM TpyOOIpPOBOIOM
NOTY>KHOTO BaKyyyM-Hacoca.

['onoBHUMU HeAOIIKaMH KOHCTPYKIIIi € BEJIMKI BUTPATH €HEPTrii Ha CTBOPEHHS

BaKyyMy Ta 3HaYHa METAJIOEMHICTh KOHCTPYKIIIi.
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4.0xopoHa npami

Jlns 3a0e3neyeHHs] HAJIGKHOTO PIBHS OXOPOHHM Tparli CIiBpOOITHUKIB IMamnepo- Ta
KapTOHOPOOHMX MIJIPUEMCTB TMPOBOIATH MOIMEPE/IHI HAyKOBUM aHali3 yMOB Mpari,
BUPOOHUYMX TMPOIIECIiB, KOHCTPYKIIi MAalIMH Ta OOJIaJHAaHHS HA MPEAMET IMOBIPHOCTI
BUHUKHEHHSI HeOe3reuyHnx (hakTopiB, BUAUICHHS IIKIJIJIMBUX BUPOOHWYUX pedoBHH. Ha
OCHOBI  TOTNIEPEIHBOTO HAYKOBOTO aHANI3y BH3HAYAIOTHCS HEOE3MEdHl eTanu
BUPOOHHUIITBA, MOXJIMBICTh BHUHMKHEHHS aBapliHUX CHUTYyallii, iX XapakTtep Ta
PO3POOISIOTHCSI METOM YCYHEHHS Y1 OOMEXEHHS HACTIIKIB.

Tema nurniuoMHoOro npoekty: «MogaepHizais (POpMyHOUOro NpUCTPOIO MANEPOPOOHOL
mamuHu. KommekcHuii». OOCIyroByroUYnil nepcoHan; — e oneparop, siIkuik 00CIyroBye
dbopmyrounit mpuctpii [IPM, 3Haxoasuuch Oi1s NyJabTy KepyBaHHsA. PoGoue
IPUMIILICHHS TUTometo S = 24 M’ 106’ emom V =72 M°.

PoGota Ha 1eTI0I03HO-MIATIEPOBOMY BUPOOHUIITBI BITHOCUTBHCS 10 pOOOTH 3
MIJIBUIICHOIO HeOe3neko. OCHOBHUMHU —MIKIJUIMBUMHU  (DAKTOpaMud Ha BUPOOHHUIITBI
SABJISIIOTHCA HUXK4YE TMPHUBENEHI (DaKTOpH:

— TOBITpsI poO0OYOi 30HH;

— HeOe3meka BIUIMBY JeTalel, M0 PyXalTbCsi Ta O0EpTAIOTHCSA, BHUPOOISIOUH

BUPOOHMUUI IITyM Ta BiOparrii;

— Hebe3neka ypakeHHs eIeKTPUIHIUM CTPYMOM;

— TI0KE)KHA HeOe3IeKa;

— BUPOOHHUYE OCBITICHHS.

AHani3 IKJIMBUX HeOe3neyHux (akTopiB, a Takok 3aco0M Ta 3axoad IO

3a0€3MeUYCHHI0 HAJIG)KHUX YMOB Mpalll, PO3TISHYTO HUXKYE.
4.1 Biopo3axucrt
OcHOBHUMHM JDKepesiaMu BiOpallli B NpuUMIIIEHHI € 00epTOBI YacTUHU (HOPMYIOUOTO

npuctpoto [IPM. Takumu yacTHHaAMM BBaKAIOTHCS (HOPMYIOUHMI MWIIHAP, TPYAHUNA BaJ,

CITKOIIOBOPOTHI Ta CITKOHATSXKHI BaJl, €JIEKTPOABUTYHU, HACOCHI YCTaHOBKU. B Takumx
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YacTUHAX BHUHHMKAIOTh HEBPIBHOBAXKEH1 CHJIM, KOTpP1 NepeaarThes OyaiBEIbHUM
KOHCTPYKIIISIM, BUKITUKAIOUH 1X BiOpallito.

Bi0pariii OyaiBeIbHUX KOHCTPYKIIN € MPUYUHOK IIIYMY B CYMDKHHMX MPUMIIICHHSX.
Tomy po3TanryBaHHS 1HXKEHEPHOTO OOJaJHAHHS B MPUMIIIEHHAX BHMAara€ B)KUBAaHHS
3aX0JIB MO0 3HIKEHHs BiOpamii OyJiBeNbHUX KOHCTPYKIIH A0 BEIWYUH, KOTpI
3a0€31euyI0Th IOMyCTUMUN PIBEHb IIYMY B MPUMIIICHHSIX.

HaltepexkTuBHIIMMM Ta TEXHIYHO-IOMIIbHUM METOJAOM 3HM)KEHHS BiOpamin
KOHCTPYKIIIH 11€ 3pIBHOBAaXKEHHS CHUII.

Jlnst 3ano0iranHs BiOpalliii BUKOHaHI Taki poOOTH:

— JMHaMiyHe 0ajaHCyBaHHS yCIX 00€PTOBUX YACTUH (DOPMYIOUOIrO NPUCTPOIO;

—  UEHTpYBaHHS My(TOBHUX 3'€/IHAHb 3 €JIEKTPOBUTYHOM;

—  JIKBI1JOBaHI MEPEKOCU Ta 3a30pH y MIJUIMITHUKAX Ha Bajuax;

[{i 3ax0omu JAO3BONIMIIM 3HM3UTH BIOpAIlil0 PyXOMMX YacTHH JIO PIBHS, IO BIJTOBIJIAE

BuUMoram [16].

4.2 boportb0a 3 mymom

OcCHOBHUMH JKepelaMd IyMy (HOpMYyIOYOTO MPUCTPOIO, IO PO3POOISIETHCA €
BaJiy, ABUTYHU Ta 1HIIE YCTAaTKyBaHHs, IIyM KUX nepeBuurye 95 nbA.

[Iym B mnpuMilleHl HE MNOBMHEH NepeBHIlyBaTh HopMu nonyctumi B JICH
3.3.6.037-99.

Jns  3amobiraHHs  TEPEeBUINECHHS  [IyMy  BHUIIE  BCTAHOBIEHOI  HOPMHU
BUKOPHUCTOBYIOTh TaKl 3aX0/IU:

1. Ha cTiHax Ouig QOPMYIOYOTO MPUCTPOIO BCTAHOBIIOIOTHCS 3BYKOBIIOMBarOYi

€KpaHH, SIK1 MOTJIMHAIOTh YACTUHY IIYMY, 110 3MeHInye ioro Ha 10 — 15 nBA.
2. 3BYKOI30JIS1Ii5 JBEpE LIEXy Ta ONepPaTOPChKOI.
JUis 3MEHIIEHHS LIyMy BiJl €JeMEHTIB (OpMYyIOUoi YacTHHHU, IO 00EpTarOThCS
HEOOXI1IHO:

— CIIAKYBaTH 3a pIBHEM MAacTWja B MiJAIIMITHUKOBUX BY3JaX (3HIKYE PIBEHb LIYMY

AL na 5 n1bA);
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— BHKOHATH OaJlaHCyBaHHS BaJliB (3HMXKYE piBeHb myMy AL Ha 7 n1bA);
— MOHTaXHI poOOTH BUKOHYBAaTH 3 BEJIMKOIO TOYHICTIO (3HIKYE piBeHb mymy AL

Ha 6 n1bA) [23].

JInis 3HWKEHHS IIyMy, 110 BUHHMKAE B IEXy, MepeadauyeHo MacHBHHM OCTOHHUIA
dbyHIaMEeHT, UIyMONOTJMHAIO4l  MOKPUTTS HA  CTIHAX  1eXy, 3acTOCyBaHHS
3BYKOI30JIIOI0YMX KOXKYXIB 1 aKyCTUYHUX €KpaHIB Ha (DOPMyIOUOMY MPUCTPOI, IO €
JDKEPEJIOM CUIIBHOTO IIyMY.

3aco0u 1HAMBIAYaTBbHOTO 3axXUCTy: HpoTuiryMoBi HaBymiHukd IIIIH-bB T'OCT
12.4.051.87, npotunrymosi Bkiaauuii «bepymm CT-1» TYY25513947.002-99.

[{i 3axoau 103BOJSIIOTH 3HU3UTU PIBEHb LIyMy B poOouuii 30H1 10 65 AbA, 1o

Bignoigae umoram JICH 3.3.6.037-99.

4.3 IloxexxHa 0e3nexa

Kateropist mpuminienns B [17], 1e 3HaXOAUTHCS MaIlip 3 TEMIIEPATYPOIO 3aiiMaHHs t°
= 421°C, xnac 3axucry I1-Ila [17].

["'onoBHUM MaTepiaioM Ha AUISHIU, SIKAA MOYKE€ COPUYMHHUTH MOXKEXKY € mamip, 1o
Mae HU3bKY Temrneparypy 3aiiManHs (nmpuonuzno 250°C).

VY BignmosigHocti g0 OHTII 24-86, mpuMmilieHHs, Je po3MillleHa manepopoOHa
MallliHa, BIIHOCUTBHCA N0 Kareropii B — moxexoHeOe3neuHe, Tak K MICTUTh TOpPrOvi
pevyoBunu, kiac 30Hu I — Ila (ITVE). 3rimno 3 CHUII 2.01.02-85, mpumimieHHs
BITHOCUTHCA JI0 TMEpIIOr0 CTYNEHS BOTHETPUBKOCTI. KIIBKICTH MOBEpPXIB HE
oOMexyeThes. [lnona moBepxiB y Meax MOMKEKHUX BIJCIKIB HE OOMEXYEThCS.

B poGodomMy mpuMilieHHl € JBa €BAaKOBHXOAW — JIBOCTYJIKOBI JIBEpl IIMPUHOIO 2
METpH, SIK1 BIIKPUBAIOTHCS Ha30BHI, 110 Bianosigae CHull 2.09.02-85, (pucyHok 4.1).

B sixocTi 3ac001B raciHHs MOeX1 BUKOPUCTOBYIOThH BYTJIEKHUCII BorHeracHUKU OV -8
(3 mT.), mmTH (2 MmWT.) 1 SAMMKA 3 IMICKOM (2 IIT.), SKI 3HAXOASATHCS HA BHJHHX 1
3arajiIbHOJIOCTYITHUX MICIISIX.

B saxocti 3aco0iB  OMOBIIIEHHS BCTAHOBJEHA IIOKEXKHA CHUTHami3amis 13

TepmoornoBinryBadamu [1K4I.
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[Ipy BUHUKHEHH1 MOKEK1 BUKOPUCTOBYIOTH MOPOIIKOBI BorHeracHuku CAM — 9 s

MO’KEXOoTaciHHs 0€3 y4acTi JIOANHU.

[1PM

Pucynok 4.1 - [1nan eBakyartii 3 po0040ro NpUMIIIEHHS

JInsl miIBUILEHHSI €BaKyal[lOHHOI CIPOMIXKHOCTI OOCIyrOBYIOUYOTO MEPCOHANY IpHU
MOXKEX1, B CIIEHIAJIBHO BIABEICHUX MICIISX, PO3MIIIICHO CXEMH €BaKOBUXO/IIB.

[Ipotunoxexna 0e3neka popmyrouoi yactuau [IPM Bignosigae Bumoram [17].

4.4 Enexkrpobe3nexka

Y nmanoMy BUMNAAKy, TPUMIIICHHS, B KoMy poartamoBana [IPM, BigHocUTbCS 10
KJlacy 2 — 30HM MNPUMILIEHb (3 MIJBUILIEHOI HEOE3MEKOI0), A€ MOKJIUBE YTBOPEHHS
BUOYyXOHEOE3MeuHl KOHUEHTpalii Nuiy ad0 BOJOKOH Mamepy 3 MOBITPSIM a0 1HIIUM
OKHCJIIOBa4Y€M NpU HOpMaIbHUX yMoBax. Ha mynbTi ynpaBninHs onepaTtopa Hanpyra U =
220/380 B, uactora f = 50 I'u. Tun enexTpomepexi 3MIHHUH 13 TIIYXO 3a3€MJICHOIO
HENTpaIo Ta 130JIbOBAHOIO MPOBOJIKOI0. CXeMy 3aHyJIeHHS 300pa)K€HO Ha PUCYHKY 5.3.

VY nmanomy BHUMajaKy JUisi omeparopa (popMyrouoi YaCTHHHM HarnepopoOHOT MalIuHU
OyJIM 3aCTOCOBaH1 HACTYIIHI 3aX0I1 AJIA 3al00IraHHs YPaKEHHS €JIEKTPUYHUM CTPYMOM:

- 1307111 CTPYMOITPOBIAHUX YacCTUH MyJibTa kKepyBanHs ( R = 0,5 Om);

- GNEKTPOPO3IIJIEHHS MEpeXl 3a JONMOMOTOK  CHEIIAIbHUX  PO3ILISIOUYNX
TpaHchOpMaTopiB;

- pyOWIBHUKYA BUMKHEHHS Ta BKIIOYSHHS PO3TAIIOBaHI B CIICIIAIbHUX Tadax;
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- npu PpoOOTI 3 EJNEeKTPUYHHM OOJaJHEHHSM, HEOOXIJIHO 3aCTOCOBYBAaTH
IHAMBIAYalbHI 3aXMCHI 3aCO0M, SK JIEJICKTPUYHI PYKABHIIl 1 KaJIOIli, a TaKOX T'yMOBI
KWJIMMKH Ta 130JIbOBaHI I11/ICTaBKU;

- B aBapiiHOMY PEXHMI BUKOPHCTOBYETHCS 3aXHCHE 3aHYJICHHS;

- 3axwmcHe 3a3emiieHHS (R3 = 2,9 Om, mo Biamosigae I'OCT 12.1.030-89);

- BCTAHOBJICHHS OpIi€HTAIlii B €JIEKTPOyCTaHOBKax (MOMEpEKyBaIbHI CUTHATU Ta
3HAKH; HAMMCH Ta TaOJIMYKH; 3HAKU BUCOKOI HAIPYTH; BIAMOBIHE PO3TAIIyBaHHS 1 KOJIIp
HEI30JIbOBAaHUX CTPYMOBEIYUYHX YACTHH 1 130J41ii; (HapOyBaHHS OpraHiB YIPaBIIHHS y

BIIMIHHHH BiJ] IHIIIUX KOJIP).

Q™ S,

[IPM

# A EHES

Pucynok 5.3 — CxeMa 3aHyJIeHHS
3a00pOHSETHCS:
- TPOBOJUTH pOOOTH Ha HE3aHYJEHUX BY3JaxX JIHII;
- TMPOBOJUTU PEMOHT (POPMYIOUOTrO TMPUCTPOI0 O€3 BUMKHEHHS EJIEeKTPUYHOI
Mepexi;
- 3anumaTd GOopMYyIOUUi TPUCTPIi, IO MPAIioe O€3 HATIISITY;
- JONMyCKaTH N0 POOOTH JIOACH, SKi HE MPOWIUIM HAaBYAHHS, IHCTPYKTAXK Ta

nepeBipKy 3HAHb 3 OXOPOHU Oe3neku [24].
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4.5 IloBiTpsi po6040i 30HH

PoGoTa omeparopa maHOro BHPOOHHUIITBA BIJIHOCHUTBCS 1O JIETKOI (piI3MYHOI pOOOTH
kareropii 16. EHeproButpatu 3a Takux ymoB mpaii ckiagaroTs 121-150 kkan/rog. Tomy
JUI CTBOPEHHSI YMOB 3/J0pPOBOi 1 BHCOKOIPOJIYKTHBHOI Mparli HeoOXigHO 3a0e3meunTH
HOpMaJIbHI YMOBH 1 YHUCTOTY MOBITPs Ha AiUIsAHII. HeoOXimHuil cTaH MOBITpsl B poOoUiit
30H1 320€3MeUyI0Th 3aBASKH BUKOHAHHIO HEOOXITHUX 3aX0/11B, OCHOBHUMH 3 SIKHUX €:

1. 3actocyBaHHs OO0JaJHAaHHS 1 MPONECIB, AKI MIHIMI3yIOTh a00 BUKIIOYAIOThH
YTBOPEHHS IIKIATUBUX PEUOBHUH;

2. IloBuHHO OyTH 3a0€3ME€YEHO HAJIHy TepMETHU3alil0 MIJIIMITHUKOBUX BY3JIB, /€
npu poOOTI HArpiBalOThCS MIAMIMIHUKK 1 3 iX TOBEPXHI BUIAPOBYETHCS UIKIIJIUBE
MacCTHJIO;

3. BcraHoBieHHSs Ha TPOEKTOBAHIM  JUISHII TPUCTPOIO BEHTWIAIII  abo
KOH/IMII1IOHYBaHHS.

PoGora omeparopa ¢GopMmyrouoi YacTMHM BITHOCHTBCS JO Kareropii cepeaHboi
BOXKOCTI Ta Kiacy 2. Bemmumna eneproButpar [uist 1ii€i kateropii poOIT ckiagae 172 —
293 JIx/c BianoBigHOo. OnTuManbHa TeMiiepaTypa B Xojoauui nepioq poky — 170C-190C,
B Terumi nepiog — 200C-240C.Bosnora moBiTpsi B LEXy YMHUTH BEIMKHI BIUIMB Ha
TEPMOPETYIIAIII0 OpradizMy. ToMy ONTHMalbHI BEJIMYMHU BITHOCHOI BOJIOTOCTI
cknangaroTh 40-60% 3rinHo 3 [24]. YuM mBuaLLE pyXaroThCsl TOTOKU MOBITPS, TUM OUIbILE
PO3MOBCIO/DKYIOTECSl  IIKIJUIUBI  PEUOBHMHUA TI0 TepuTopii. [loTOKM MOBITpS MOXKYTh
HiAIMMaTH PEYOBUHU SIKI OCUIM Ta NMEPEHOCUTH iX. JIIOJUHOI0 crpuiiMaeTbess MiHIMalIbHA
mBHUIKICTH OBITPs y 0,2 M/c. Y3UMKY IIBUAKICTH MOBITPS HE MOBUHHE nepeBuiryBaru 0,2
— 0,5 m/c, a B miTHIO IOpy poky — 0,2 — 1,0 M/c. MeTeoposoriuti yMOoBH y poOodiid 30Hi

BIJIMOB1AatOTh caHiTapHUM HOopMam JICH3.3.6.042-99.

4.6 OcBiTJIeHHsI HA PO0OOYMX MiCISIX

[TpumimieHHs1, B SKOMY po3TaiioBaHa npecosa yactuHa [IPM 3akputoro tumy, T00TO B

JTaHOMY MPUMIIIEH] IITY4YHE OCBITJICHHSI.
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Jlnst ocBiTIEHHS puMillieHHs npuitMaemo 18 citTwibHuKIB: tamnu JIPJI 400 (mampyra
- 220 B, csimioBuii notik — 19000 1M, Egae = 3000k ) 1 JIPJT 700 (Hanpyra - 220 B,
cBITIIOBUM NOTIK — 35000 1M, Egyr = 30011K).

Takum 4MHOM, OCBITJIEHICTH poOoYoro miciist BimmoBimae sumoram JIbH B 2.5.28 —
2006.

OxpiM poOOYOro OCBITJIIEHHS poOOYOi 30HM, TAaKOX TNepedadyeHo aBapiiHe.
OCBITJICHICTh TOBHHHA CKJIAJAaTH HE MeHIIe 5% BiJ BETMYMHU POOOYOTO OCBITICHHA 1 HE

MeHIe 1 Jik Ha poOoyiit TepuTopii.
4.7 Oropoxi ¢popmyrouoro npucrporo ITPM
VYci pyxomi yacTuHU (HOPMYIOUOTO IPUCTPOIO MAIOTh OTOPOXKY 200 3aXUCHI EKPaHH.

Bci po6oui mitomaaku 01151 MalllMHA MarOTh OTOPOKY 3 Bi01HOIO Moocoro. BucoTa

oropoxi - 1200...1500 mM, 3 Bi101iHOO MOJI0COI0 He MeHIe 150 M.
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S Po3paxyHkm, 0 MATBEP/KYIOTh MNpale3JaTHICTL Ta HAXIWHICTD

KOHCTPYKIIl

5.1 Po3paxyHoOK OCHOBHHUX eJIeMeHTiB ()OpMYHYOT0 NPUCTPOIO

Cxema (opmyrodoro npuctporo [IPM mpencraBiena Ha pucyHky 5S.1.

1 — rayu-Bain, 2 — popmyrounii Baj, 3 — CITKOBEy4Hil Baj, 4 — rpyAHUMN BaJl, 5 —
MaCOHAIyCKHUN IPUCTPIM, 6 — CITKOHATSKHUM Bal
Pucynok 5.1 — Cxema n1BociTkoBoi opMmytouoro npuctporo [I1PM

CxeMma HaBaHTaKeHHs (DOPMYIOYOTO Bajia HaBeIeHA Ha PUCYHKY 5.2.

r 7, R

A | JEAS

Pucynoxk 5.2 — CxeMa muitiHaApa X0JIOUILHOTO
Mera: 3HaiiTH cymapHe HaBaHTAKEHHS Ha BaJl, IPHU 33JJaHUX PO3Mipax.

Buxingai gaxi:
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- IIBuakicts mamuuu v = 20 m/c, (1200 M/XB)

- Harsr citku S = 4- 10° H/m;

- IlIupuna koHTakTy B, = 4.68 M;

- 3oBHIimHIN AiameTp obosonku Bana D = 1.5 m;

- Bayrpimniit giametp ob6ononku Bana D, = 1.47 m;

- Marepian obononku — CHUI1S;

- Bigcrtans Mk migmimaAKaMu L = 5.5 m;

- 3aranpHa Maca HHKHBOro Bana G = 6000 xr;

Po3paxyHOK MpoBOIUMO 32 METOAMKOIO HaBEJICHOIO B JIiTeparypi [4].

[HTEHCUBHICTh HABAaHTAXKEHHS HA BaJl B1Jl HATSTY CyKHA:

0, =25, 005(90 - ‘;j =2.18.4-cos 45" =26xH
JI€ CUJIa HATATY CyKHa:
Sc =Sphy =4-4.6=18.4¢f
ne Sg =4 kH/M — nutomuii Hatar cykHa, by = 4.6 M — mMpuHa CyKHa.
CyMapHe HaBaHTa)KCHHS Ha Ball:
Q = G, + Qs = 58.86 + 26 = 84.86 kH,
ne G, — cuna TShKIHHS Bajia, KH.

BHCHOBOK: B pe3ysbTaTi MPOBEACHUX PO3PAXYHKIB, CyMApHE HaBAaHTAXEHHS, IO

nie Ha Bai Q = 84.86 xH.

5.2 Po3paxyHok 000JI0HKHM BaJia HA KOPCTKICTh

Merta: po3paxyBaTH BIJTHOCHHI MPOTHH BaJia Ta MOPIBHATH MO0 3 TOMyCTUMUM.
Buxingni gani:

- 3oBHIimHIN AiaMeTp 06ooHKH Baita D = 1.5 m;

- Buyrtpimmmiit giametp o6omonku Bana D, = 1.44 m;

- Marepian o6ononku — CU18;

- Iupuna koHTakty B.=4.7 Mm;

Po3paxyHok 3a METOAMKOIO, HABEJIEHOIO B [3].
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MowmeHT iHep1iii 000J0HKH Baa:

T (Df —D§)  3.14-(1.5* — 1.44%)

_ 4
1 2 0.01928 m

[Iporun Bana:

Q- BZ _ 84.86 - 4.72

~ 384-E-1 384-15-10'1-0.01928
ne E=1.510""H — moxyss npyxmnocTi (Momyins FOHra) uaByny.

f

=1.673-1077 M,

BigHocHui mporuH Baja:

f 1673 10~°

=— = 3.574-10"10
$=5 47 0w,
[lepeBipuMO YMOBY >KOPCTKOCTI:
1 1
<[c]= —
¢=[d] 6000 8000

3.574-1071° < [¢] = 1 1 = 0.000041
' =247 6000 8000

ne: [£] — momyCTUMHUM BITHOCHUN MPOTHH BaJja.
BHCHOBOK: po3paxoBaHUil BIJHOCHUI MPOTMH MEHIIMKA 3a JAOMYCTUMHUN MPOTHUH,
YMOBA OPCTKOCT1 BUKOHYETHCS.

5.3 Po3paxyHok kopnycy ¢GopMyr0o4oro Bajia Ha MillHiCTh

Po3paxynkoBa cxema 300paxeHa Ha pUCYHKY 5.3.

Vi / 'fq% I
Iy
I
1] ~{lm
1|
a [
ol U

Pucynok 5.3 — Po3paxyHkoBa cxema

Apk.
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Mera: BU3HAUUTU HAIIpy>XCHH 1 HOpiBHSITI/I 3 AOIMYCTUMHMMHU 3HAUCHHAMHU IIpU

JAHUX MapaMeTpax Baiy.

Buxigai gadi:

- HomxuHa pobouoi yactuau B, = 4.7 M;

- Biacrans mix neaTpamMu miamunHUKIB L = 5.5 m;

- 3oBHimHIN giametrp D = 1.5 m;

- Marepian Bana — CY-18;

- Marepian nang — Cranb 40X;

- Hiametp mandu d = 0.277 wm;

- JlomyctuMe Hampy>KeHHs MaTepiany Bana [c], = 180 MIla [3];
- Honyctume HanpyskeHHs matepiany nand [c], = 800 MIIa [3].
Po3paxyHok 3a METOAMKOIO, HABEJEHOIO B [3].

MowmenT onopy B niepepisi I-1 o6ononku Bana:

w, = 2L = 29912 _ 40257 w7,
1 1.5

D

e I — MOMeHT iHepLii 060IOHKH Baa, M.
MowmenT onopy B niepepisi II-11 o0ononku Bana:

W,=01-(D3—-d? =0.1-(1.5%-0.277%) = 0.335 m".
MowmenT onopy B niepepisi II-1II nandu Bana:

W,=0.1-d° =0.1-0.277° =2.125-107 .

3ruHarounii MOMEHT y nepepisi [-1:

L B 55 4.68
M, =Q-(Z—§C>=84.86-(———)=67.039KH-M,

3runarounii MoMeHT y nepepisi 11-11:

L — B, 5.5 —4.68
M, = Q-( 2 )=84.86-<—) = 17.396 kH - M,

3runarounii MoMeHT y niepepisi [1I-111:

Q—C 8486—-0.3

Mz == = = 42.28 kH - m.
2 2
Hamnpy>xeHnns npu 3ruHanHi y nepepisi [-1:
103
o, = 4 79 26 10°I1a,

T w, 0.0257
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o, = 2.6 MIla < [o], = 180 MIla,
Hanpy:xenns npu 3runanti y nepepisi 11-11:

_ M, _ 17.396-10°
T w, 0335

o, = 0.051 MIla < [o], = 180 MIla,

o, = 0.051 - 10TTa,

Hanpy:xennst npu 3ru"anHi y nepepisi HI-111:

_ M; _ 42.28-103

== =2 = 19.89 - 10911,
3 125

O3

o, = 19.89 MIla < [o], = 180 MIIa,
BUCHOBOK: O/IHE HAIPY>KEHHS HE MEPEBUIIYE JOIMYCTHME, YMOBU MII[HOCTI Baja

Ta 1ang BUKOHYETHCS.
5.4 Po3paxyHoK Bajia HAa KPUTHYHE YHCJIO 00epTiB

Merta: po3paxyBatu podoUe 1 KpUTHUHE YUCIIO OOEPTIB Ta MOPIBHATH iX.
Buxinni gani:

- Cymapne HaBaHTaxxeHHs Ha Bas1 Q = 84.86 kH;

- IIBuakicts Mammuau V = 20 M/c;

- Bixgcranp Mix 1eHTpaMu mamMImHUKIB L = 5.5 Mm;

- Marepian Bana — CU-18.

Po3paxyHok 3a METOAMKOIO, HABEJECHOIO B [3].

[Iporun Bana mij i€r0 HABAaHTAXKCHHS:

_ 5:Q.L* _ 58486103553

for = = = 64.5-107°wm.
384-E-] 384-1.5-1011.0.019

Kputnyna yacrora o0epTaHHs:
300 300
n = =
[ V6451076

Po6oue uncno o6epris:

= 37354.36 xB~ 1

np, = L =20 _ 254647 x5,
m-D m-1.5
KoedimienT pesonancy:
_ My _ 254647 _
K, = 37354 0.0068.
Apk.
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YMoOBa BiICYTHOCTI SIBUIIA PE30HAHCY:
K, <[K]
0.0068 < 0.02.

BucHoBok: poOode uncio o0epTiB 3HAUHO MEHIIIE 32 KPUTHUYHE, IO CBIAYUTH PO

BIJICYTHICTb SIBHIIIA PE30HAHCY.
5.5 Po3paxyHoK ray4-Bajiy Ha MillHICTh Ta KOPCTKICTb
Po3paxyHkoBa cxema rayd-Bajly oka3zaHa Ha pUCYHKY 5.4.

Cxemu pO31'IOI[iJIeHH$I HaBaHTAXXCHHA IJI1 ray4d-Bally Ta 1ioro 000JI0HKHU

MOKa3aHl Ha PUCYHKY 5.5.

| -_—

1 — kopmyc rayu-Baiy, 2 — BakyyM-kamepa, 3 — 000J10HKa, 4 — KopIyc
MIIITAITHAKOBOTO By3i1a, 5 — 1arda npuBoaHa

Pucynok 5.4 — Cxema rayu-Bainy

Apk.
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R, Y
(-2b
/
a
F
K
B a
]

a — 11 ray4d-aiy, 0 — 1711 000JIOHKH ray4-Bainy

Pucynok 5.5 — Cxema HaBaHTa)KEHHS

Mera po3paxyHKy — mia0ip Marepiady Ta KOHCTPYKUII Tray4-Bajy, IO

32I0BOJIBHSIOTH YMOBH MIIHOCTI.

Buxinni gani 10 po3paxyHKy:

JiameTp 000JI0HKH Bajia 30BHIIIHIA D, M

JiameTp 000JIOHKH Basia BHYTpilIHIHM d, M

JloB>KrHA 30HU BIICMOKTYBaHHS |, M
[[IupuHa 30HU BIICMOKTYBaHHS by, M
[upuna citku b, M

JloBkuHa MK oropamu Baity L, M
JloBxuHa 000JI0HKH Baity 15, M
Harsr citku q, kH/M

Maca 00010HKM ray4d-Bajia my, Kr

Bakyywm P;, MIla

Maca BiICMOKTYBAJIbHOI KAaMEPHU My, KT

Maca nandu 3 TUIbOBOTO OOKY rayd-Bajia mz, KT

Maca nanu 3 mpuBoHOTO OOKY Tayd-Baja my, KT

0,920
0,806

0,42
4,8
6,1

8590
0,075
3000
1000
1000
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KpyTHuit MoMeHT Ha npuBoAHIi Handi M,,, Hm 6600
Po3paxyHOK BUKOHY€EMO 32 METOJIUKOIO, HaBeaeHow y [19], [20].
Ha o06osionky rayd-pany [il0Th HaBaHTOXEHHS B CWIM TSOKIHHS Bala,
BaKyyMy, HAaTSTy CITKH.
HaBanTaxxeHHs Bl BAKyyMy:
P, = P,b;l =0,075-0,42-5=157,5-103 H.
Kyt o6xBaty Bana ciTkoro ckianae o = 40°. B nipomy BuUnajKy HaBaHTa)KEHHS

B1JI HATATY CITKU:

a 40°
PZ=2qbsin§=2-5-103-4,8-sin 5

CymMmapHe HaBaHTa)XEHHS Ha BaJl BIJ] YCIX 3YCHJIb:

P=m,g+P, +P,=8590-9,8 + 157500 + 16420 = 258180 H.

= 16,42 - 103 H.

Omnopa xopmyca Baja 3 JUIOBOIO OOKY CHpUiiMae HaBaHTAXEHHS BiJ Macu
KOpIyca Bajla, MPUTUCKAHHS OOOJOHKM Baly 1 KamepH (3a HasBHOCTI Bakyymy B
KaMmepi), a TAaKOXK HATATY CITKHU.

Peaxkirist onopu kopmyca Baja 3 JUI[LOBOTO OOKY:

p 258180
R, = > +msg =

Ornopa xopmyca Baja 3 JUIIbOBOIO OOKY CIpUUMaE HaBAaHTAKCHHS BIJlI MacH

+ 1000-9,81 = 138902 H.

KOpIyca BaJla, Bajla KaMepH, HaTATY BEPXHbOI CITKH.

Peakuist onopu xopityca Bajna 3 IpUBOJHOIO OOKY:

P—P, +m,g 258180 — 157500 + 3000 - 9,81
R, = z +m,g = > +1000-9,81 =

= 74867 H.

Ha BigcMokTyBanbHy Kamepy Ji€ HaBaHTaxeHHs P, Bim macu kamepu,
HanpsMJIEHE 10 HU3Y 1 3yCWUIS BiJ BakyymMy B Kamepi, SIK€ Ma€ MPOTUIICKHUN
HaTIPSIM.

CymapHe 3ycrIns:

P, =P, —m,g = 157500 — 3000-9,81 = 128070 H.

Peakriist onopu BiICMOKTYBaJIbHOT KAMEPH 3 JIMIILOBOTO OOKY:

Apk.
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0,50, + I 0,5-3,05+ 0,1
5= P———=128070 : = 41623 H,
2

ae 13 = 0,1 — BiacTaHb BiA OMOpPU KaMepH 3 JHUIBOBOTO OOKY O OCTAHHBOTO

pAly OTBOPIB 0OOJIOHKH, M,
14 = 3,05 — BigcTaHb BiJ HEHTPY TSOKIHHS MiIIIUITHUKOBOTO BY3Jia 10 CEPEIUHU
BiJICMOKTYBaJIbHOI KaMepH Bajly, M.

Peakist onopu kamepu 3 MPUBOAHOTO OOKY:

0,5, + I 0,5 - 3,05 + 0,85
Ry = P———= 128070 : = 60833 H,
2

ne lIs = 0,85 — Biacranb BiAg LEHTPY TSOKIHHSA IIJMIMITHUKOBOTO BYy3Jja

IMPUBOHOI ar(u 10 MOYaTKy BIACMOKTYBaJbHOI KaMEpH Bajly, M.

MakcuMalibHUH 3THHAaI0YMH MOMEHT B CEpEIHOMY Iepepisl Baja:

M=P (L lz) — 258180 (6’1 5) = 232366 H
R VY A 4 8)~ M

MowMeHT iHepiii nepepizy 000J0HKH Baly 0€3 ypaxyBaHHs nepdoparlii:
I =0,05(D* —d*) = 0,05(0,92* — 0,806*) = 147 - 10~ *m*.
MowmeHT omnopy nepepizy 000JIOHKH Bally:
_21_2-147-10_4
D 0,92

JlinsHKa OyTH tg, 0 3HAXOAUTHCS MK KpalHIMH OTBOpaMHu Ha miameTpi D =

=32-1073m3.

920 MM B YMOBHOMY OIIOPHOMY MHOTOKYTHHKY:
D
BT

7€ N — KUIbKICTh OTBOPIB, SIKI MOTPAIUIAIOTh B TONEPEYHUI nepepi3 000JI0HKU
Ha ga”HoMy aiametpi (n = 60). Toxi:
nD w920
n 60

HeOe3neunuii mepepiz mpeacTasiisie coOOK JaMaHy JIHIIO, 110 MPOXOAUTh

ts = 49 MMm.

yepe3 oTBOpU. KUIbKICTh OTHAKOBUX BIAPI3KIB, SKI CKJIAJAIOTh JIAaMaHy JiHIO 1 = 5.
Kpoxk Mixx otBopamu S = 15,9 MM, giameTrp oTBOpiB d = 8 MM.

JloB)xpHA JJaMaHO1 JIiHIi:

t! = i(S—d) =5(159 — 8) = 39,5 Mm.

Apk.
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MIPUBENCHUAMN

Jlns BpaxyBaHHS oOcja0ieHHsS O00O0JIOHKM mepdopalli€ro i 3acToCyBaTH

nepdoparti€ero 1.

KoedimieHT

nocnabyieHHs  TMOMEepPEeYHOro  Mepepizy  000JIOHKU

[IpuBenenuii koedirieHT MOCIAOICHHS MOMEPEYHOTO TMepepizy O0O00IOHKHU

niepdopali€ero:

395
49

= 0,82.

HanpyxeHHs 3ruHanHs B 000JIOHII Baly:

O3r =

YMoBa MILIHOCTI:

M

232366

Wn_ 32-10-3-0,82

= 8,9 MlIla.

[o] = 20 MIIa

ne [o] — momycTrMe HampyKeHHsI MaTepiany 000J0HKH rayd-Baiy, Mlla.

Maewmo:

8,9 MIla < 20 MIla

BucHoBOK: YMOBa MiI_[HOCTi BHUKOHYETBCA.

5.6 Po3paxyHok 000JIOHKH ray4-BaJjia Ha ’KOPCTKICTh

Po3paxyHkoBa cxema rnoka3aHa Ha pUCyHKY 5.6.

Pucynox 5.6 — Ilonepeunwnii mepepis rayd-Baina

3MH.

ApK.

Ne nokym.

ITiammc

Jlata

Apk.
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Meta po3paxyHKy — TMepeBipka OOOJOHKM Trayd-Baja Ha JKOPCTKICTh Ta
BU3HAYCHHS BITHOCHOTO MPOTHHY.

Buxigai naui:
Po3mip onopHOTO 6araToKyTHUKA 32 HAMPSIMKOM TBIPHO BaJia t,, MM 120
Hiametp otrBOpiB nepdoparii d, Mmm 8

MowmeHT iHep1ii nepepizy 000J0HKH Baly 0€3 ypaxyBaHHS

nepdoparnii I, m* 147-10™
CymapHe HaBaHTaX€HHS Ha BaJj Bij ycix 3ycwib P, H 258180
JloBkrHa M onopamu Baity L, m 6,1
JloBxrHa 000JIOHKH Baity 1,, M 5
[upuna citku b, M 4.8

Marepian o6omoHKH rayd-Bajia — Oponsa bpOIL[10-8
['panung MiniHOCTI MaTepiainy 000JI0HKH G,, MIla 250
Mopnyins npyxsocTi Egp,, MIla 1,15:10°

Po3paxyHok BUKOHYEMO 32 METOAUKOIO, HaBEICHOW ¥ [2], [19].

[Iporun 06o0JIOHKM TIEP(POPOBAHOTO Tay4-Bally 3HAXOJIUTHCA 3 YpaxyBaHHIM
KoedilieHTa kuBoro mnepepizy nepdopaiii. Ha moBepxHi 000JIOHKM OOHpa€eThCA
YMOBHO OMNOpHUM OaraTokyTHUK. [lmomia omopHoro OaratokyTHuka €2 M°, Ha
30BHINIHBOMY JI1aMETPI:

Q=t,t; =0,12-0,049 = 0,005781 m?,

ne ty — JAUISHKA JyTd, [0 3HAXOJUThCA MK KpalHIMM OTBOpaMHM Ha
30BHIIIHBOMY JIIaMETP1 rayy-Bajly B YMOBHOMY OIIOPHOMY MHOTOKYTHHUKY, M.

[1nomia nepepi3zy 0AHOTO OTBOPY:
nd? m-0,0082

4 4

KinbkicTh OTBOPIB B OMIOPHOMY 0araTOKyTHUKY CKJIaJa€e n = 38.

w = = 0,00005 m?.

KoedirmienT xxuBoro nepepizy:
nw 38-0,00005 033
Q 0005781 7

Cepenniit MOMEHT 1HepIIii neppopoBaHOT OOOTIOHKHU:

K =

Apk.
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Iep = 11(1 = K)| = 147 - 107*(1—0,33)| = 98,55 10~ *m*.
[Iporun poOo40i YacCTUHU Basia MOCEPEAMHI:

_ PL2(12L — 7b) 258180+ 52(12-6,1 —7-4,8)

= =0,59-1073m.
384Fg,l.,  384-1,15-1011-98,55- 10+ M

BigHocHuit mporuH:

f 059-1073 .
e=T=——7—=0118-10"m
2

YMoBa KOPCTKOCTI:
e < |[eg]

[e] =0,04-1073..0,153-1073 m.
ne [€] — momycTUMuUIA BITHOCHUIT TPOTHH BaJy.
Maewmo:

0,118-1073 < 0,153-1073.

BucHOBOK: MpOruH 3HAXOUTHCS Y MEKaX JOMYyCTUMOTO.
5.7 Po3paxyHoOK BIICMOKTYBaJIbHOI KAMepH ray4-Bajy Ha MilIHICTh

Po3paxyHkoBa cxema BIJCMOKTYBaJbHOI KaMepu Taydy-Bajly TIOKa3aHa Ha

PHUCYHKY 5.6.

Po3paxyHok BUKOHYEMO 32 METOAUKOIO, HaBEIEHOW ¥ [2], [19].

Mera po3paxyHKy — TMepeBipKka BIJICMOKTYBaJbHOI KaMepW Trayd-Bally Ha

MILHICTb.

Buxigui gani:

JloBXMHA CTIHKY B1JICMOKTYBaJIbHOT KamepH l.;, M 0,6
JloBk1Ha BIICMOKTYBaJIbHOI KaMepu Tray4d-Bainy l,, M 5
JloBxuHa Mk oropamu Bary L, M 6,1
JloBxkuHa poO6040i YacTUHU Baity L4, M 5
Bakyywm P, MlIla 0,075
CymapHe 3ycuiis, 10 JIi€ Ha BIICMOKTYBalbHY Kamepy Py, H 128070

Martepian cepeanboi cTiHKU kKamepu — CTanb3

Apk.
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['panuI MilTHOCTI MaTepiany kaMmepu [G.,], Mlla 100

3a HasgBHOCTI BaKyyMy TIIbKA B OJHINA MOJIOBUHI KaMepH CepedHs CTIHKa
MIJA€ThCS HABAaHTAXXEHHIO 13-3a PI3HMIN TUCKIB. TOBIIMHY CEpPEIHBOI CTIHKH
3HAXOMATh BUXOIYU 13 (popmMynu st po3paxyHKY HAIMpYy>KeHb B TMPSIMOKYTHIN

TJTACTHHI, 3aKPITIICHIN IO KOHTYPY:

b —=0,068-0,1 0.075 2
(0] [1 + (ll—) ] 100 [1 +(%) ]

JIJtst MoganbIIMX PO3paxyHKIB MPUHMAEMO TOBIIMHY CTIHKH S = (0,02 M.

s = 0,068l; = 0,0185 m.

Jlist po3paxyHKy KaMepu Ha MONEpPEeYHUIl MPOTHH CIijl 3HAWUTH 3rUHAIOYUi

MOMEHT I10 CepPEeIMHI BIICMOKTYBAJIbHOI KAMEPU:

M —P(L1 L4)—128070<6’1 5)—115 103 H
e =\ T g) T 4 8)~ M

[Tonepeunuii mepepi3 AJig CHOPOIICHHS PO3IIIANAETHCA SIK TPU BEPTUKAIBHI
JUCTH.
MowmeHT iHep1Iii BiZICMOKTYBaJIbHOI KaMepH:

4sl3, 4-0,02-0,6°

Iy = = v = 14,4-10"*m*,
MoMEeHT onopy BiJICMOKTYBaJIbHOT KaMEpH:

Wi = Zli‘:‘ =2 1456' 07 g 107
Hanpy»xeHHs 3ruHaHHs:

M, 115-103
O = W = 28103 = 23,9 Mlla.
YMoBa MILIHOCTI:
[0] = 55 MIla
ne [o] — nonmycTrMe HampyKeHHs MaTepialy BiJCMOKTYBAJIbHOI KAaMEpH Tayd-
Bairy, MIla.

Maewmo:

23,9 MIla < 55 MIla.

Apk.
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BucHOBOK: yMoOBa MIIHOCTI JIs BIJICMOKTYBaJIbHOI KaMepu Tay4d-Bajy

BHUKOHYETBCA

5.8 Buoip i po3paxyHoK miAIMIHUKIB 1J151 GOPMYI0UYOro Bajia

CxeMa HaBaHTa)KEHHS MMIIITUITHUKIB HaBeJIeHA Ha pPUCYHKY 5.7.

|
R i R
EEREREERRER
[
A g

Pucynok 5.7 — Po3paxyHkoBa cxema

Mera: nepeBiputu pecypc cHepuyHUX ABOPAIHUX MIJUIMIHUKIB 32 JUHAMIYHOIO

BaHTAXKOI1TOMHICTIO.

BuxigHi maHi:

- HaBantaxenns Big Hatsry cykHa S = 18.4 xkH;

- HapanTtakenns Bijx aii JiHiitHOTO THCKY (o = 120 KH.
- Koedimient pagianpHoro HapaHTaxeHHs X = 1;

- Koedimient ocroBoro HaBantaxeHus Y = 0;

- Koedimient odepranns Ky = 1;

- Koediuient temneparypuuiit Kt = 1;

- Koedimient 6e3mexu Ky, = 1.

Po3paxyHok 3a METOIMKOIO, HABEAECHOIO B [4].
HaBaHTaxeHHs, 1110 1€ HA MIIIHITHAKH:
Q=2-S-cos45°+ G, +qy - B =2-18.4-cos45° + 58.86 = 84.86 kH.

[IpuBeneHe HaBaHTaXKEHHS HA OJWH T1IITUTTHUK:

Qup =3+ (XKg +0.1-Y) Ky Ko =222 (1-140.1-1) -1+ 1 = 46.67 kH.

Apk.
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3 karanory miamunauKiB ¢pipmu SKF BUOUpaemMo 1BOXPSAIHUN HUITIHIAPUYHUN
ponukoBuil miamunHUK Jierkoi cepii Ne NNU 4156 K30M/W33, B sikoro D =460 mwm, d
=280 mM, B =180 MM, m = 110 kr,0a30Be nuHamiuae HaBaHTakeHHs C=550000 H,

JIMITYI04a IIBUIKICTE 00€pTaHHsA N,,=1600 06/xB

JIOBroBIYHICTH IIAIIAITHUKA!

O_LE_ 70000012 .
L" = (an) 3 = (46670 )3 = 8321 muH. 06epTiB;

JIOBroBIYHICTb:
Ly = S0 B 45907r0n
YMoOBa JI0BrOBIYHOCTI:
Lzx|L]
545997 rox > 500000 rox

BucHoBok: mnpu JaHMX TmapaMmeTrpax oOpaHO JBa OJHAKOBUX POJIMKOBUX

niqmunHUKIB Jierkoi cepii Ne NNU 4156 K30M/W33 3a karanorom SKF Explorer.
5.9 Po3paxyHoK NOTY:KHOCTi NPUBOIa HUZKHBOI CITKHU

Cxema KOMIIOHOBKM BaJliB HHUXHBOI CITKH JBOCITKOBOTO (HOPMYIOUOTO

npuctporo [IPM nokaszana Ha pucyHky 5.8.

2 / 7 Q Q

O

6 3 4
1 — HUXHS CITKa, 2 — rayy-Baj, 3 — GopMyrouuil Baj, 4— MaCOHAIMYCKHUI MPUCTPIH,

5 — ciTkOBeayuHnii BaJl, 6 — CITKOHATSHKHUHN Bajl

Apk.
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Pucynok 5.8 — KoMroHOBKa BaJliB HUKHBOI CITKH JBOCITKOBOTO (DOPMYIOUOTO
npuctporo [IPM
Merta po3paxyHKy — BU3HAYEHHSI HEOOX1JHOI MOTY>KHOCTI IPUBOY Tayd-Baly
Ta (HOPMYIOUOTO BTy JIJIsl TPUBEACHHS B PYX HIDKHBOI CITKH.

Buxingni naui;

PoGoua mBuAKICTE MauHu V, M/c (M/XB) 20 (1200)
OO0pi3Ha muprHa MarepoBoro nojotHa B, m 4,25
CymapHe HaBaHTa)XKEHHS Ha BaJj BiJ YCIX 3ycuib ray4d-paiy P, H 258180
CymapHe HaBaHTaXeHHsS Ha popMyrounit BanQg, H 89020,5

Po3paxyHOK MOTYKHOCTI NPUBOJY rayd-Bally Ta (OPMYyHYOro Bally Jis
IOPUBEIECHHS B PYX HIDKHBOI CITKM BHUKOHYETBCS METOJOM TSTOBUX 3yCHUIIb, 32
METOMKOIO HaBeIeHOIO B [19].

3aranbHe TATOBE 3yCHIUIA JJIs IPUBEACHHS CITKU B pyX, KH:

T =Tyuc+ Ty + Ty,
ne T, y. — TAroBe 3ycWJUIsl HAa MOAOJAHHSA TEPTS B MIJUIMITHUKOBUX ONOpax
BaJIIB HIDKHBOI CITKHU, KH;

Ty — TAroBe 3yCWJIsl Ha MOJOJIaHHA TepTA 11a0epiB 00 Bajld HUKHBOI CITKH,

kH,

Ty — TATOBE 3yCHIIA HA TIOAOJIAHHSA TEPTS YIIUIBHEHD B Tayd-Banosi, KH.

Tsrose 3yCWJIJIA Ha ITOA0JIaHHS TCPTA B HiI[H_II/IHHI/IKOBI/IX OIlopax ray4-Baly:

)

4
= 1347 H
0,92 3474,

T, = Pf% = 258180-0,02 -
ne P — HaBaHTaxkeHHs Ha ray4-Bai, H;
f — mpuBegeHuil KOeQILIEHT TEPTS B MIALIMIIHUKY, BIJHECEHUU IO JiaMerpa
nandu (11t pomKoBuX miamunHUKIB 0,02);
d,— aiameTp nandu rayd-paiy, M;
D — niameTtp ray4-Baiy, M.
Tsirose 3ycuiis Ha MOAOJIAHHS TEPTS B MIAIIMITHUKOBUX OMOpax GopMyr0doro

Bay:
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dyg 0,2
Ty = Quf 5= = 890205 0,02 = = 240 H,
[0) )

ne Qg — HaBaHTa)xeHHA Ha (popMyrounii Bai, KH,

f — nmpuBeneHuit KoedilieHT TEPTA B MiAMIMUITHUKY, BIJHECEHUN 10 JiamMeTpa
nandu (s poauKoBUX MiaAmUMHUKIB 0,02);

dyg— miamerp nandu GopMyrodoro Baiy, M;

Dy — aiamMeTp GOpMyrO4Oro Baiy, M.

TsaroBe 3ycwiulsi Ha TOJOJIAHHS TEPTS B MIAIMIMITHAKOBUAX — OMOpax
CITKOHATSKHOTO BaJy:

)

T..=0Q f@z =91540- 0,02 - 6-1=350H
CH CH DCH CH ) 0,844‘ )

ne Q.; — HaBaHTa)KCHHS Ha CITKOHATSOKHUE Bar, H,

f — mpuBeneHuil KoediUIEHT TEPTS B MIALIMIHUKY, BIJIHECEHHA O JlaMeTpa
nandu (s ponukoBux miamunaukia 0,02);

dycx — AlameTp nandu CiTKOHATSHKHOTO Bally, M;

D, — AlaMeTp CITKOHATS>)KHOTO Baly, M.

Zew — KUIBKICTH CITKOHATSDKHUX BaJliB.

CyMapHe HaBaHTQ)KCHHS Ha CITKOHATSKHUN BaI:

Q= Gey + Qe + 9Ky = 56540 + 10000 + 5000-5 = 91540 H,

ne G, — cuja TSHKIHHS CITKOHATSDKHOTO Bajly 3 MiAIMUAITHAUKaMH, H;

Qcer — MakcHMalIbHO MOXKJIMBA  IHTCHCHUBHICTH HAaBaHTAXKCHHS  Ha
CITKOHATSKHUM BaJl BiJ HATATY CiTKH, H;

Jew — HaTAT CiTKH, H/M;

Kq — D10OBkHHA 000JIOHKH CITKOHATSHKHOTO Bally, M.

Cuna TsokiHHS 1ang CiTKOHATSHKHOTOBAITY:

n-dZ,, 3,140,162
GH.CH = T ) Lu.CH "Pucu "9 = T 1-7860-9,81 = 1550 H,

ne L, .; — ToBXuHa nandu CiITKOHATSHKHOTO BTy, M;
. . 3 .
Puex — TYCTHHA MaTepiany namnd CiTKOHATSKHOTO Bajly, Kr/m”. Marepian nand
CiTKOHATsKHOTO Bairy — Crans 40X.

Cwuita TsDK1HHS 000JIOHKH CITKOHATSDKHOTO Baly:
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T (DCZH — dCZH _ 3,14 - (0,84—42 — 0,7942)
GO6.CH = 4 ) KCH "Pob.cu "9 = 4 X

X 5-7000-9,81 =22085H,
ne D, — 30BHINIHIN JiaMeTp CITKOHATSXKHOT'O BTy, M;
d.y — aiaMeTp 00O0JIOHKU CITKOHATSIKHOTO Bally, M;
Pos.on — TYCTHHA MaTepiany 0GOIOHKH CITKOHATSKHOTO Baiy, Kr/M>. Matepian
000JI0HKHU CITKOHATsDKHOTO Baty — C130.
Cuna TSDKIHHS CITKOHATSDKHOTO BTy 3 MIAIIMITHUKAMU:
Gy = 2 Gyey + Gogon + 2 Gy = 21550 + 22085+ 2+ 18- 9,81 = 56540 H.
ne G, — cuja TSOKIHHS TIIIIMITHYAKIB CITKOHATSHKHOTO Baty, H.
MakcumanbHO MOKJIMBA IHTCHCUBHICTh HABAaHTAXKCHHS HA CITKOHATSKHUI Ball
BIJl HATATY CITKU:
Qcen = 29y = 2-5000 = 10000 H,
1€ qcy — HATAT BEPXHBOI CITKH, KH/M.

Tsrose 3YCUJULA Ha IIOA0JIAHHA TCPT:A B HiIIHII/IHHHKaX CiTKOBGI[yLIOF O Bally:

T.,=0 f—d“'CB 91540 - 0,02 .26 1=350H
B — B Zeg = Y ) 1= )
¢ ' p, © 0,844

ne Q., — HaBaHTa)XCHHS Ha CITKOBeAy4Ynit Ban, H;

f — mpuBegeHuil KoeQiLIEHT TEPTS B MIALIMIIHUKY, BIJHECEHUU IO JlaMeTrpa
nandu (11t poMKoBUX miAmUnHUKIB 0,02);

dycs — MaMeTp nandu CITKOBEIy4Oro Bally, M;

D.; — niameTp CITKOBEAY4YOro Baily, M;

Z¢ — KUTBKICTB CITKOBEIYyUHX BaJiB.

CyMapHe HaBaHTaXXEHHS Ha CITKOBEIY4H BaJl:

Q=G+ 0.y +q- K., =56540 + 10000 + 5000-5 = 91540 H,

ne G, — cuiIa TSHKIHHS CITKOBEIY4Oro Bajly 3 MiJUNHUKaMu, H;

Qc.cs — MAaKCUMAJILHO MOYKJIMBA IHTEHCUBHICTh HABAaHTAXXEHHSI HA CITKOBETY4Hit
BaJl BiJ HATATY CITKH, H;

Jcp — HATAT CiTKH, H/M;

K.z — ToB)kHHa 00O0JIOHKHU CITKOBEIYYOIr0 Baly, M.
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Cwita TspkiHHSA 1andg CITKOBEAYYOro Baly:

- d2,, 3,140,162
Gu.CB = T ) LLL.CB "Puce g = T

+1-7860-9,81 = 1550 H,

ne Ly, — moBxkuHa 1andu CITKOBEIY4IOro Baly, M;

Pues — TYCTHHA MaTepiany mand CiTKoBeydoro Baiy, Kr/m>. Matepian namnd
ciTkoBeaydoro Bainy — Cranp 40X.

Cuta TsDKiHHS 000JIOHKH CITKOBEIY4YOTO BaJly:

m- (D& —dg 3,14 - (0,8442 — 0,7942)
Gopcs = 4 "Keg " Pos.cs "9 = 4 X

X 5-7000-9,81 =22085H,
ne D¢, — 30BHIIIHINA laMeTp CITKOBEIYyUOTO Bally, M;
d.; — iameTp 000JOHKH CITKOBEIYUYOIO Bajly, M;
Pos.es — TYCTHHA MaTepialy OOOIOHKH CITKOBELYHOro Baiy, Kr/M°. Martepiar
000JI0HKH ciTKOBeay4uoro Baixy — Ct30.
Cuina TSKIHHS CITKOBEIY4Oro Basly 3 MIJIIUITHUKAMM:
Gy =2 Gyep+ Gogep + 27 Gy = 21550 + 22085+ 2-18-9,81 = 56540 H.
ne G, — criIa TSDKIHHS IIIIAITHAKIB CITKOBEAy4Yoro Bay, H.
MakcuMalIbHO MOXKJIMBa 1HTCHCHBHICTh HaBAaHTAKCHHS Ha CITKOBEIYYHH Ball
BIJl HATATY CITKU:
Qces = 29 = 2-5000 = 10000 H,
1€ (s — HATAT BEPXHbOI CITKH, KH/M.
Takum yuHOM, 3arajibHe HaBaHTAXKECHHS HA MOJOJAHHS TEPTS B MIAMIUITHUKAX
BaJiB HIKHBOI CITKH T, . CKJIaaE:
Tyne =T+ Ty + Tey + Ty = 240 + 240 + 350 + 350 = 1880 H.
TsroBe 3ycwiiss Ha MOJOJIAaHHA TepTs abepiB 00 MOBEPXHI BalliB HUKHBOI
ciTku (popmyrodoi yactuHu T
Tow = Tow + Tq:.m + T + Tepn
ae T,y — TATOBE 3yCWIJIS Ha TOJOJIaHHS TepTs madepa 00 MOBEPXHIO Tayd-

Baiy, H;
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Ty — TAroBe 3ycHWIIA Ha INONONAaHHA TepTsa IIabepa 00 IOBEPXHIO

dbopmytrouoro Bay, H;

Teuwm — TATOBE 3YyCWJUISI HaA TMOAOJAHHS TepTs 1abepa 00 MOBEPXHIO

CITKOHATSDKHOTO Baiy, H;

Tew — TATOBE 3yCWIUIA Ha TONOJAHHS TepTs Immabepa 00 TOBEPXHIO

CITKOBeydoro Bainy, H.

BAITY:

BaJy:

Tsrose 3ycuiiis Ha MOAOMaHHS TePTs madepa 00 MOBEPXHIO rayy-Baiy:
Tiw = frm%ebrm = 0,2-250-5 = 250H,

ae f. ., — koedimieHT TepTa madepa 06 MOBEpxHIO rayy-sany [2];

Jr.x — TUCK 11a0epa Ha rayu-ai, H/m [2];

b, — IOBXKMHA JiHIT KOHTAKTY I1adepa 3 rayd- BajJoM, M.

TsiroBe 3yCcWIIsi Ha TOJOJIaHHS TepTs Imadbepa 00 MOBEpXHIO (PopMyrouoro

Tom = foube.mbpm = 0,2-250-5 = 250 H,
ne fy . — KoedilieHT TepTd madepa 00 MOBEPXHIO (hOPMyOUOro Baily [2];
q4.m — THCK 11a0epa Ha popmyrounii Bai, H/Mm [2];
by — JOBXKHHA JIiHII KOHTAKTy I1adepa 3 (POpMyIOYHM BaJIOM, M.

TsiroBe 3ycwinisi Ha MOJOJAHHA TEPTS mabepa 00 MOBEPXHIO CITKOHATSKHOTO

Tesm = ﬁ:H.LLIqCH.LLIbCH.LLI =0,25-250-5=312,5H,
ne foqm — KoedimieHT TepTa madepa 00 MOBEPXHIO CITKOHATSKHOIO Baiy [2];
Jen.n — TUCK 11a0EpA HA CITKOHATSKHUM Bai, H/M [2];
Doy — IOBXKUHA JIIHIT KOHTAKTY madepa 3 CITKOHATSHKHUM BaJIOM, M.

TsroBe 3ycusuisi Ha MOJOJIAHHS TepTs 1adepa 00 MOBEPXHIO CITKOBEIYYHid

BaJ:
TCB.I_U = ﬁ:B.LUQCB.I_UbCB.HI ' ZCB = 0125 ' 250 ’ 5 = 312’5 H’

ne fepm — KoedimieHT TepTs madepa 00 MOBEPXHIO CITKOBEY4Oro Baly [2];

Jes.n — TUCK MIA0Epa Ha ciTKOBemyunit Baji, H/m [2];

bep. — JOBKHUHA JIIHIT KOHTAKTY I1abepa 3 CITKOBEAYYUM BajOM, M.

Apk.
JIB51.705411.001 I13 62

3mH. | Apk. Ne mokym. ITigmmuc | Jara




Takum 4yMHOM, CymMapHEe TArOBE 3yCWJUIS Ha MOAOJAHHS TepTs InadepiB 00
MOBEPXHI BaJliB HIKHBOI CITKH (popmyrouoi yacTuHu T
Tom = Tow + Tow + Tew + Tepw = 250 + 250 +312,5+ 312,5 = 1125 H.
TsroBe 3ycuiiis Ha MOAOJAHHS TEPTS YIIUIBHEHHS BIJCMOKTYBAJbHOI Kamepu
rayd-Baiy 00 BHYTPIIIHIO TIOBEPXHIO Bajia:

)

6
092 1505 H,

Ty = PBnKch,(,% =75-2-11,45-
ne P,— BakyyM B kaMmepax rayy-sany, lla;
Ny — KUIBKICTh BaKyyM-Kamep;
Fpos — II0IIa p0O0Y01 MMOBEPXHI Tay4-Baiy, M
d — BHYTpIIIHIH laMeTp Tayd-Baily, M;
D — 30BHiNIHIN JlaMeTp rayd-Baiy, M.
CymapHe TArOBE 3yCW/UIsS, HEOOXiAHE J[UId MPUBEACHHS HUXKHBOI CITKU

(bopMyr0UOTo MPUCTPOIO B PYX CKIIAJIAE:

Tye = Tyue + Ty + Ty = 1880 + 1125 + 1505 = 4510 H.

301IbIIEHHS TSATOBOTO 3YCHIJUIS NMPU MOXJIMBOMY IMIJIBULICHHS HIBUAKOCTI 3

ypaxyBaHHsM KoedinienTa K,:
K, =1+ 0,0004(V —200) =1+ 0,0004(900 — 200) = 1,28.

MosxiiiBe 30UIbIICHHS] BEIMYMHHU TSITOBOTO 3YCHJUISL MOPIBHSHO 3 CEpPEAHIM,
BpaxoByeThcs kKoedimienTtoM K, skuit 11 GopMyrOdOoTronpuCTPOI0 3HAXOAUTHCS B
Mmexax 1,25 — 1,3 [2].

KinneBe 3HaueHHs MOTY>KHOCTI JJIs IPUBEICHHS HUKHBO1 CITKH (POPMYIOUOTO
IPUCTPOIO B PyX:

Ny,.=TVK,K,, =4510-20-1,28-1,3 = 113 kBT.

OTpumaHa MOTYXKHICTh AUIMTHCS MK (OPMYIOUMM BaJlOM Ta rayd-BajioM Yy
criBBigHOEHH1 60% 10 40%.

TakuM YMHOM, TOTYXHICTh €JIEKTPOJBUIYHa (opmyrodyoro Baldy 3

ypaxyBaHHSAM Koe]illieHTa KOPUCHOI Jii peIyKTopa CKIaIaeE:
N,.-0,6 113-0,6
N —

po6.¢ Mpex 0,93 KBT
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[ToTyXHICTh €JeKTPOABUTYHA (OPMYIOUOTO BTy MPUWMAETHCS HAHOIMKIOIO
10 cTaHaapTHOL — Npos ¢ = 75 KBT.

[ToTy)XHICTh €NEeKTPOJBHIYHA Tayd-Baly 3 ypaxyBaHHAM KoedilieHTa
KOPHCHOT J1ii peAyKTOpa CKIAa€:

N,.-04 113-04
N. 6.0 = =
po6. Mpea 0,93

= 48,6 KBT.

[ToTy>XHICTh €l1eKTPOABUTYHA (DOPMYIOUOTO Baly MPUUMAETHCS HANHOIMKYOIO
10 cranaapTHOL — Nyos ¢ = 55 KBT.

3a pe3ysnbTaTamMu PO3paxyHKiB Ta 3TiaHO 3 [21]m1s popmyrodoro Bary oOpaHo
enektpogsuryn AWM 25082 (AUMM  250S2), a jns rayuy-Bamy —
enekTpoABUryHAUMM?225M2 (AUMM 225M?2), mo MarTh KOPOTKO3aMKHEHUM
pOTOp Ta TpHU3HAYEHI Uil poOOTH BiJ MEpeki TPhOX(Pa3HOTO 3MIHHOTO CTPyMY,
yactororo 50 ['m i mpuBOAy CTalllOHApHUX MAIIMH y BUOYXOHEOE3NMeUHUX
BUPOOHUIITBAX XIMIYHO1, ra30B0i Ta HadTONEPEePOOHOI MPOMHUCIOBOCTEH.

Enextponsuryn AWM 250S2 (AUMM 250S2) mae HaACTyNHI TEXHIYHI
XapaKTEPUCTHUKU:

- MOTYXHICTb — 75 KBT;

- yacroTa obepranss — 3000 00/xB;

- KKJI — ne menme, Hixx 92,3%:;

- koedirieHT moTyxxHocti— 0,94;

- Maca ejekTpoaBuryHa — 550 kr.

Enextponsuryn AUMM225M2 (AUMM 225M2) Mae HacTynHl TEXHIYHI
XapaKTEPUCTHUKU:

- MOTYXHICTb — 55 KBT;

- yactorta ooeptanusa — 3000 06/xB;

- KKJI — ne menme, Hixk 92,1%;

- koedirieHT noTyxxHocti— 0,93;

- Maca eJIeKTpoABUryHa — 418 kr.

EnextponBuryHu ocHaleHi JIBOMa CXeMaMU IMiJAKIIOUEHHs (TPUKYTHUK/31pKa)

B 3QJIEXKHOCTI B1Jl HAIPYKEHHS Mepexi, 1o nojae ctpym — 220/380 B a6o 380/660 B.
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EnextpoaBuryHu mnpuszHadeHi 1y pobotu B pexumi S1 — TpuBaia poboTa mpu
HE3MIHHOMY HaBaHTA)XEHHI1 TPUBAJIUM Yac JUIsl TOCSTHEHHS IMOCTIMHOI TeMmneparypu
BCixX 1i yactud. CtymiHb 3axucty IP54 — migBUIEHUN 3aXUCT €JIEKTPOJIBUTYHIB Bij
Bojiorn 1 mwny. Kiac i3omsmii oOMoTok crtatopa F, MakcumanpHa Temmeparypa

HarpiBy 150 °C.

5.10 Po3paxyHOK NOTYKHOCTi IPMBO/Ja BEPXHbOI CITKH

Cxema KOMIIOHOBKHM BaJliB BEPXHbOI CITKH JBOCITKOBOi (POPMYHOUOTO

npuctpoto [IPM nokaszana Ha pucyHky 5.9.

J / 2 4 5

g 6

1 — BepxHs ciTKa, 2 — TpyIHMIA Ball, 3, 5 — CITKOBEeAyYl Baju, 4 — CITKONPABUILHUN
BaJ, 6 — CITKOHATSDKHUMN Bajl, 7 — IpyIHUN Bajl, 8 — MAaCOHAITyCKHUUN MPUCTPIi
Pucynok 5.9 — KoMroHoBKa BaJliB BEpXHBO1 CITKH ABOCITKOBOI (POPMYHOYOTO

npuctporo [IPM
Merta po3paxyHKy — BHU3HAYEHHSI HEOOXIJIHOI MOTY>KHOCTI MPUBOAY T'PYJHOTO
BaJIy JJIs IPUBEICHHS B PyX BEPXHBOI CITKH.

Buxigni naHi:
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PoGoua mBuAKICTh MauHu V, M/C (M/XB) 20 (1200)

OO0pi3Ha mupHUHA MMarepoBOro NMoJoTHA B, M 4,25

Po3paxyHOK TOTYKHOCTI TPHBOJY TPYIHOTO BaJy BUKOHYETHCS METOIOM
TATOBUX 3YCHIJIb, 38 METOAUKOIO HaBeseHow B [18], [19].

3aranbHe TATOBE 3YCHIUIA JJIs IPUBEACHHS CITKU B pyX, KH:

T=T,+T,,
ne T, — TAroBe 3yCHUIS Ha MOMOJIAHHS TEPTS B MIAMIUITHUKOBUX OMOpax BaliB,
kH;
T, — TITOBE 3yCHUIUIS Ha TIOJI0JIAHHS TepTs 1madepiB 06 Baim, kKH.
TsiroBe 3ycwIIIsl Ha TIOJJOJIAHHS TEPTS B i IIIMITHUKOBUX OIOpPaX IPyTHOTO
BaJy:
T.,=0Q fd”p = 53930- 0,02 A5 263 H
P 7 Dy, ’ 0,615 '

ne Qrp, — HaBaHTa)XEHHsA Ha IpyaHui Baj, H;

f — mpuBeneHuit Koedili€EHT TEPTS B MIAMIUMIIHUKY, BITHECEHUN J0 JiaMeTpa
nandu (s ponukoBux miamunaukie 0,02);

dy rp — AlaMETp LAy rpyJHOTO BaILy, M;

D,, — AlaMeTp rpyIHOrO Bally, M.

CyMapHe HaBaHTA)KECHHS Ha IPYJHUIN BaJ:

Qrp = Grp + Qcrp + q - Ky = 18930 + 10000 + 5000 - 5 = 53930 H,

ne Gy, — cui1a TSHKIHHS TPYIHOTO Bally 3 IiAIMITHUKaMH, H;

Qc.rp — MAKCHUMAJIBHO MOXKJIMBA IHTEHCHBHICTh HABAHTAKEHHS HA IPYIHUM Ball
BiJl HATATY CITKH, H;

Qrp — HaTAT CciTKH, H/M;

K, — 10BX1Ha 000JIOHKH IPYAHOTO Bally, M.

Cuna TsxiHHA tarnd rpyIHoro Bainy:

mdZ, 3,14- 0,152
Gurp =~ Lurp Purp* g =—————+1:7860-9,81 = 1362 H,

ne L, -, — JOBXKHA Hangu rpyJHOTo Baly, M;

Purp — TYCTHHA Marepiady mang TpyAHOTO Baly, kr/M°. Marepian namnd
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rpyaHoro Bairy — Ctans 40X.

Cuna TsK1HHS 000JI0OHKH TPYTHOTO Bally:

- (DZ — d? 3,14 - (0,615% — 0,5652)
G06.rp = FZ - Krp "Posrp "9 T 4 X

x 5-7000-9,81 = 15910,3 H,
ne Dy, — 30BHINIHIN A1aMETP IPyIHOTO Bally, M;
d;p — AlameTp 0OOIOHKH TPYIHOIO Baly, M;
Posrp — TYCTHHA Marepialy OOOJOHKHM TPYIHOrO Baly, kr/M’. Marepian
obosionku rpyaHoro Baimy — Ct30.
Cuna TSKIHHS TPYAHOTO BTy 3 MIJIIUITHUKAMH:
Grp =2 Gyrp + Gogrp + 2 Gpp = 21362 +15910,3 + 2-15-9,81 = 18930 H.
ne Gy.rp — CHJIA TSOKIHHA HIIMIKAITHKEKIB IpyaHOrO Bay, H.
MakcumanbHO MOKJIMBA 1IHTCHCHBHICTh HABaHTAXCHHS Ha TPYIHUM Baj Bijl
HATATY CITKU:
Qcrp = 2qrp = 2-5000 = 10000 H,
€ rp — HATAT BEPXHBOI CiTKH, KH/M.
TsroBe 3ycuiuisi Ha TMOJOJIAaHHS TEPTS B MIJIIMIIHUKOBUX — OMOpax

CITKOITPaBUJIBHOTO Bay:

T.=0 f—d“'c“ 91540 - 0,02 o6 1=350H
n— I Zen = Y ' 1= )
¢ D C 0,844

ne Q. — HaBaHTaXEHHS Ha CITKONpaBWIbHUH Baj, H,

f — mpuBeneHuit KoedillieHT TEPTS B MIANIMIIHUKY, BITHECEHUU 10 JiaMerpa
nandu (s ponrkoBux miamunaukie 0,02);

dycn — AlameTp nandu CiTKOmpaBUIBHOTO BaITy, M;

D, — niameTp CITKONPaBWILHOTO Bally, M.

Zen — KUIBKICTD CITKOMTPABUJIBHUX BaJliB.

CymapHe HaBaHTaXEHHS Ha CITKOMIPaBUILHUHN Bal:

Quy =Gy + Qe +q - Koy = 56540 + 10000 + 5000-5 =91540 H,

ne G, — cuja TSKIHHS CITKOIIPABWIIBHOTO Bajly 3 MiaMUIHUKaMu, H;
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Qcen — MakCMMalbHO MOXIJIMBA  IHTCHCHUBHICTh HABaHTAXXCHHS  Ha
CITKOIIpaBUJILHUY BaJ B HATATY CiTkH, H;

Jen — HATAT CiTKH, H/M;

K., — moBxuHA 000JOHKH CITKOTIPABUIHBHOTO BAITY, M.

Cuna TsoKiHHA 1Hand CiTKONPaBUILHOTO BaJTy:
_mrdie 3,14 - 0,162

1 Lyen Puen™ 9 = T 1-7860-9,81 = 1550 H,

ne Ly, — MoBXHHa Handu ciTkonpaBUJIBHOTO Bally, M;

Gu.cn -

. . 3 .
Puen — TYCTHHA Matrepialy namnd CiTKONpaBHJIBHOTO Bally, Kr/M°. Marepian
nandg citkonpaBuibHOro Baity — Cranb 40X.
Cunta TspK1HHS 000JIOHKH CITKOIIPABHIJILHOTO Bally:

m - (D& — d&, 3,14 - (0,8442 — 0,7942)
Go6.cn = ) ) Kcn "Po6.cn Y = 4 X

x 5-7000-9,81 = 22085 H,
ne D¢, — 30BHIIIHIN A1aMeTp CITKONPABUILHOTO Bally, M;
d.n — AiaMeTp 00O0JIOHKHU CITKONPABUIILHOTO Bally, M;
Pos.on — TYCTHHA MaTepiany OOONOHKM CiTKOIPABHIBHOIO BaTy, KI/M .
Marepian 00070HKH ciTKOTIpaBuwibHOTO Baiy — C130.
Cuna TSKIHHS CITKOIIPABUIBLHOTO Bajly 3 MiAIIUAITHAKAMHU:

Gen =2 Gyen + Gogen + 2 Gen = 21550+ 22085+ 2- 189,81 = 56540 H.
ne G, — cuja TSOKIHHS TIIIUITHUKIB CITKONPaBUibHOTO Baty, H.
MakcumanbHO MOXJIMBA 1HTEHCHUBHICTh HABAHTAXKEHHS HA CITKOMPaBUIBLHUMN

BaJI BI/I HATATY CITKU:
Qcen = 2qey = 2-5000 = 10000 H,
1€ (. — HATAT BEpXHBOI CiTKH, KH/M.

Tsarose 3yCUJIJIA Ha ITOA0JIAaHHS TCPTA B HilIH_II/IHHI/IKaX CiTKOB@)Iy‘II/IX BaJIIB:

T. = ucs , _ 91540 - 0,02 0.16 2 =695 H
CB — QCBf DCB ZCB - ) 0'84‘4‘ - )

ne Q.; — HaBaHTa)XEHHS Ha CITKoBeAyuuit Bai, H;
f — mpuBeneHuit KOedIlIEHT TEPTS B MIANIUITHUAKY, BITHECEHUU 70 JiaMeTpa

nandu (11t pouKoBUX miamUIHUKIB 0,02);
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dyc; — AlamMeTp nandu CiITKOBEAY4YOro Baly, M;

D.; — niaMeTp CITKOBEIy4OTO Bally, M;

Ze; — KUIBKICTB CITKOBEIYUYHX BaJliB.

CymapHe HaBaHTa)XEHHS Ha CITKOBEIYYHM BaJI:

Qp =Gy + Q. +q- K., =56540 + 10000 + 5000-5 = 91540 H,

ne G, — criIa TSDKIHHS CITKOBEIY4Oro Bajly 3 MiAmuHuKamMu, H;

Qc.c; — MAKCUMAJIBFHO MOYKJIMBA IHTEHCHBHICTh HABAHTAKEHHS HA CITKOBETYIHI
BaJl Bi/I HATATY CITKH, H;

Jcs — HATAT CiTKH, H/M™;

K.; — ToB)k1HA 000JIOHKHU CITKOBEIY4Or0 BaIy, M.

Cuta TspKiHHSA 1andg CITKOBEAYyYOTroBamy:

" dﬁ_CB 3,140,162
Gu.CB = T ) LL{.CB "Pucs 9 = T +1-7860-9,81 = 1550 H,

ne L, . — JoBkuHA Handu CITKOBEAYYOro Baly, M;

Pues — TYCTHHA MaTepiany namg CiTKOBeLydoro Baimy, Kr/M°. Marepian narnd
ciTkoBeaydoro Baiy — Craib 40X.

Cuinta TsDKIHHS 000JIOHKH CITKOBEIYYOTO BaJly:

- (D2 — d2, 3,14 - (0,8442 — 0,7942) y

G06.CB = 4 "Keg " Pos.cs * g = 4

x 5-7000-9,81 =22085H,

ne D¢, — 30BHIIIHIN ilaMeTp CITKOBEYy4OTO Bally, M;

d.; — iameTp 000JOHKH CITKOBEIYUYOIO Bajly, M;

Pos.cs — TYCTHHA MaTepiany 0GOIOHKH CITKOBEIydOro Bamy, Kr/M>. Marepian
000sIoHKH ciTKOBeayuoro Baity — Ct30.

Cuna TSXKIHHS CITKOBEIYYOro Baly 3 MIJUIUITHUKAMU:

Gy =2 Gyept+ Gogep + 27 G = 21550 + 22085+ 2+ 18- 9,81 = 56540 H.

ne G, — criia TSDKIHHS MIIIMITHUKIB CITKOBEAy4Yoro Baiy, H.

MakcumanbHO MOKIIMBA 1HTEHCHBHICTh HABAHTAXKECHHSI HAa CITKOBEIYYHM Ball
BiJl HATATY CITKU:

Qces = 29 = 2-5000 = 10000 H,
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1€ (s — HATAT BEPXHbOI CITKH, KH/M.
TsaroBe 3ycwiuisi Ha TOJOJIAHHS TEPTS B MIAIMIMITHAKOBUAX — OMOpax

CITKOHATSKHOTO BaJy:

)

du.CH 6
T, = QCHfD—CHzCH = 91540-0,02- = - 1= 350 H,

ne Q.; — HaBaHTa)KCHHS Ha CITKOHATSHKHUH Bat, H,

f — npuBenenuit koedilieHT TepTs B MIANIMIHHUKY, BIHECEHUH N0 TiaMeTpa
nandu (s pouKoBUX MiamUMHUKIB 0,02);

dycq — MameTp nandu CiTKOHATSHKHOTO Bally, M;

D,y — AlaMeTp CITKOHATS>)KHOTO Baly, M.

Zew — KUIBKICTH CITKOHATSDKHUX BaJliB.

CymapHe HaBaHTaXEHHS Ha CITKOHATSKHUM BaJ:

Qi =Gy + Qe +q - Ky = 56540 4+ 10000 4+ 5000-5 = 91540 H,

ne G, — cuja TSKIHHS CITKOHATSHDKHOTO Bally 3 MiAmunHuKamu, H;

Qcen — MakCHMalIbHO MOXKIMBA  1HTCHCHUBHICTH HAaBaHTAXKCHHS  Ha
CITKOHATSKHUM BaJl BiJ HATATY CiTKU, H;

Jex — HATAT CiTKH, H/M;

Ky — 1OBXHHA 000JIOHKH CITKOHATSDKHOTO Bajly, M.

Cuna TsKiHHS 1and CiTKOHATSHKHOTOBAY:

- d2,, 3,140,162
GLI.CH = T ) Lu.CH "Pucu 9 = T 1-7860-9,81 = 1550 H,

ne Ly . — ToBXuHa nandu CiITKOHATSXKHOTO BTy, M;
Puen — TYCTHHA MaTepialy 1and CiTKOHATSKHOTO Bay, Kr/M°. Matepian nardg
ciTkoHaTsKHOTO Bamy — Crans 40X.
Cwuta TsDKIHHS 000JIOHKH CITKOHATSDKHOTO Baly:

m - (D& — d&, 3,14 - (0,8442 — 0,7942)
Go6.c1—1 = 4 ) KCH "Po6.cu "9 = 4 X

X 5-7000-9,81 = 22085 H,
ne D, — 30BHIIIHIN AiaMeTp CITKOHATSXKHOTO Bally, M;
dcy; — liameTp 00O0JIOHKHU CITKOHATSKHOTO BaIly, M;

b

. . 3 .
Pos.cu — TYCTHHA MaTepiany 0OOJIOHKM CITKOHATSKHOTO Bally, Kr/m”. Marepian
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000JI0HKU CITKOHATsDKHOTO Bainy — C130.

Cuna TSOKIHHS CITKOHATSKHOTO Bally 3 MIAIIAITHAKAMU:

Gy = 2 Gyey + Gogon + 2 Gy = 21550 + 22085+ 2+ 18- 9,81 = 56540 H.

ne G, — cuja TSOHKIHHS TIIMITHYKIB CITKOHATSOKHOTO Baty, H.

MaxkcuMaabHO MOJKJIMBA IHTEHCUBHICTh HAaBAaHTA)KEHHS Ha CITKOHATSKHHUH Ball
BiJl HATATY CITKH:

Qcen = 2qy = 2-5000 = 10000 H,

1€ (cy — HATAT BEPXHBOI CITKU, KH/M.

Takum yrMHOM, 3arajbHe HaBaHTAXXEHHSI HA TOJOJAHHS TEPTSA B MiAIMIMITHUKAX
BaJIiB BEpXHKOI CiTKH T, cKi1aae:

Ty =T+ Toy + Teg + Ty = 263 + 350 + 695 + 350 = 1658 H.

TsroBe 3ycuiiss Ha MOJOJIAHHSL TEPTS adepiB 00 MOBEPXHI BajiB BEPXHBOL

CiTkH hopMyr0o4oi YacTUHU Ty
TB.LLI = Tl"pI.LI + TCl'I.I.LI + TCB.].LI + TCH.].LI’

ne Tpwm — TAroBE 3yCHWIUIA Ha IOAOJIAHHA TepTs Imadepa 00 IOBEPXHIO
rpyaHoro Baiy, H;

Tenm — TATOBE 3yCWJUISI Ha TOJAOJAHHA TepTs Mmabdepa 00 TMOBEPXHIO
CITKOIpaBUJILHOTO Baiy, H;

T — TATOBE 3yCWUIS Ha TMOJOJaHHSA TepTs 1madepa 00 TMOBEPXHIO
CITKOBEAYy4YHuX BaJiB, H;

Teuwm — TATOBE 3yCWJUISI HaA TOAOJAHHS TepTs mabepa 00 TOBEPXHIO
CITKOHATSIKHOTO Baity, H.

TsroBe 3ycuIIIs Ha MOJOJIAHHS TEPTs Iadbepa 00 MOBEPXHIO IPYTHOTO BaTy:

Trp.m = ﬁ"p.mqrp.mbrp.m =0,25-200-5=250H,

ne fip.m — Koe(iieHT TepTs madepa 00 MOBEPXHIO IPYAHOIO Baly [2];

Qrp.n — TUCK 1Ia0epa Ha rpyaHui Bas, H/m [2];

brp.m — IOBJKUHA JIIHIT KOHTAKTy Madepa 3 TpPyAHUM BalloM, M.

TsroBe 3ycwiiist Ha TIOJIOJIAHHS TepTs abepa 00 MOBEPXHIO CITKOMPABUIHLHOTO
BaJy:

Tcn.m = ﬁ:n.chn.mbcn.m =0,25-250-5=312,5H,
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ne fo,m — KoedilieHT TepTa madepa 00 MOBEPXHIO CITKOMPABUILHOTO Baty [2];

Jen.m — THCK TTa0Epa Ha ciTKOTpaBMIbHUN Bas, H/M [2];

benm — IOBXKUHA JIIHIT KOHTAKTY 11adepa 3 CITKOIIPaBUJIBHUM BaJiOM, M.

TsroBe 3ycusuis Ha MOAONAHHS TepTs Imadepa 00 MOBEPXHIO CITKOBEAYUHX
BaJIiB:

TCB.I.LI = ﬁIB.LLIqCB.LLIbCB.LLI "Zeg = 0:25 250-5-2 =625 H,

ne fip . — Koediment TepTs madepa 00 TOBEPXHIO CITKOBEAYUOTO Bay [2];

Jes.n — TUCK I1a0Epa Ha ciTKoBeayuniiBai, H/m [2];

bep.n — JOBKHHA JIIHIT KOHTAKTY I1a0epa 3 CITKOBEAYYHUM BaJIOM, M.

TsroBe 3ycwiuis Ha MOJOJIAHHA TEPTA madbepa 00 MOBEPXHIO CITKOHATSKHOTO
Baly:

T = fenm9enmDenm = 0,25-250+5 = 312,5H,

ne fiym — KoedimieHT Tepta mabdepa 06 MOBEPXHIOCITKOHATSXKHOTO Baly [2];

Jen.m — TUCK IIA0OEpa HA CiITKOHATSKHUIBAN, H/M [2];

beqr — IOBXKUHA JIIHIT KOHTAKTY 11a0epa 3 CITKOHATSHKHUM BaJIOM, M.

Takum yMHOM, CymMapHe TATOBE 3yCW/UIS Ha MOAOJAHHS TepTa 1adbepiB 00
MOBEPXHI BaJIIB BEPXHbBOI CITKH POPMYI04Oi YaCTUHU T4 ;!

Tow = Trpw + Tenw + Tepw + Teww = 250 + 312,5 + 625 + 312,5 = 1500 H.

CymapHe TAroBe 3yCWJUIs, HEOOXiAHE [Jisi TPHUBEACHHS BEPXHBOI CITKH

(bopMyr04Oi YACTUHU B PyX CKJIAJAE:
T,.=T,+T,, =1658+ 1500 = 3158 H.

30UTbLIEHHSI TATOBOTO 3YCHJUIA NPU MOXJIMBOMY MIABUIIEHHS IIBUAKOCTI 3

ypaxyBaHHsM koedirienTa K,:
K,=1+ 0,0004(Vnp — 200) =1+ 0,0004(900 — 200) = 1,28.

MoskiiiBe 301IBIICHHS] BETMYMHHA TITOBOTO 3YCHJUIS TIOPIBHSHO 3 CEPEIHIM,
BpaxoByeTbcs KoedimieHToM K, gkuil mayig GopMyroyoi 4acTUHM 3HAXOJUTHCS B
Mmexax 1,25 — 1,3 [2].

KinneBe 3Ha4YeHHS TOTYXHOCTI JJIi  TNPUBEIEHHA BEPXHbOI  CITKH
(bopMyIOUOiHaCTUHU B PyX:

Ny = TVppK, Ky = 315820+ 1,28 1,3 = 78,8 kBT.
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[ToTy>KHICTh €JEKTPOJIBUTYHA TPYJHOTO Baly 3 YpaxyBaHHSIM Koe]illeHTa

KOPHCHOI J1ii peAyKTOpa CKIaJaeE:

N,. 788
Np06.rp = E = 0,93 = 85 kBT.

[ToTy>XHICTh €NIEeKTPOABUTYHA MPUUMAETHCA HANUOIMKYOIO 0 CTaHIAPTHOI —
Npos.p = 90 KBT.

3a pesynbTaTaMu po3paxyHKiB Ta 3rifHo 3 [21] o6paHo enextpoasuryn AVUM
250M2 (AUMM 250M2) i3 KOpOTKO3aMKHEHHM POTOPOM, IO MPU3HAYCHUM IS
poboTH BiJ Mepexi TpbOX(pazHOTO 3MIHHOTO CTpyMy, yacTotoro 50 I' mis mpusogy
CTaI[lOHAPHUX MAIlMH Y BHOYXOHEOE3MEeYHHX BUPOOHUIITBAX XIMIYHOI, Ta30BOi Ta
HadTOnEepepoOHOI MPOMUCIOBOCTEN.

Enextponsuryn  AUMM 280S2 (AWM 280S2) mae HACTyNHI TEXHIYHI
XapaKTePUCTHUKU:

- MOTYXHICTh — 90 KBT;

- yacroTa obepranss — 3000 00/xB;

- KK - 92,3%;

- KoedilieHT noTy)HOCTI— 0,94;

- Maca ejekTpoaBuryHa — 550 kr.

Enexrponsuryn AUM 250M2 (AUMM 250M2) ocHaiieHuii ABOMa cXeMaMu
MIIKITIOUEHHS (TPUKYTHUK/31pKa) B 3aJI€KHOCTI BiJl HAMPY>KEHHS MEPExi, 10 Moae
ctpym — 220/380 B a6o 380/660 B. EnekTpoaBUTyH mpuU3HAYEHUM HJII pOOOTH B
pexumi S1 — TpuBasia poO0oTa MpH HE3MIHHOMY HAaBaHTAXEHHI TPUBAIMKM 4dac IS
JIOCSITHEHHSI TIOCTIMHOI Temmeparypu Bcix ii wactuH. Cryminp 3axucty [P54 —
NIJBUILIEHUN 3aXHCT €JIEKTPOABUTYHA BiJ Bojoru i mwiry. Kiac i3osiii 0OMOTOK

cratopa F, makcumanbHa Temrnepatypa Harpisy 150 ° C.
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5.11 Po3paxyHok 60JTOBOTO 3’ €ITHAHHSA

Po3paxyHnkoBa cxema HaBeJieHa Ha pucyHKy S5.10.

Pucynok 5.10 — CxeMa HaBaHTa)K€HHsI OOJITIB KPITJICHHS KPUIIIOK.

Merta po3paxyHKy: po3paxyBaTu OOJITOBE 3’ €JHAHHS HA MIIHICTb

Buxigai naui:

niaMmeTp 6ousra dg, M 0,02;
KIJTBKICTH OOJITIB Z, IIIT. 40;
30BHIIIHIN [laMeTp utiHapa D, m 1,5;
JiaMeTp 1o Koay 0oaTiB Dy, M 1,4.

Po3paxyHOK MPOBOJAMMO 32 METOJUKOIO HaBEJICHOIO B JIiTepaTypi [2].
[Tmoma monepednoro nepepizy OonaTa:

md?  3,14-(0,02)

=3,142-10™ 7,
4

I

ne ds — niaMetp 00JaTa Mo BHYTPIIIHBOMY AlaMeTpy pi3bOu, M.

Bincranb Big oci 00NTIB 10 BEPXHBOT KPOMKH IMITIHIpA:
1 1
I, = E(D — Dysina;) = > (1.5—-14sin—90) =13 M

ne o; = -90°.

Bincranbp Big oci HaMOUIBII HaBaHTAXKEHOTO OOJTAa 1O BEPXHBOI KPOMKH

IUAJIIHIpA:

1 1
l=5(D+D;)=5(15+14) = 145m.

3ycuis HaTAry HaO1IbIl HABaHTAXXEHOTO 00JITa Bl MOMEHTY M| :
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_ Myl 37562,88-1,45

= = = 1609 H.
Cu L 8,55
AMILTITY1a TEPEMIHHUX HAMPYKEHb:
Wy __03-1610 _ 20e Mia,

G(l = =
2F, 2-3,142-107"
neyx= 0,3 — koedilieHT OCHOBHOTO HaBaHTaXKEHHS [6].

Haiibinp1ie HanpyKeHHs:

_ kCT(l—X)Ql 3+;(-QM . 3(1—0,3)~22874,65‘1 - 0.3-1610

™ F, F,  3142.10° 3,142-10™

=200,31 Ml1a,

5

ne ke, = 2,5+4 — xoedirieHT 3anacy NpoTyu PO3KPUTTS CTUKY [6].
['panuist BUTpHUBaNOCTI OOTA!

o, = % = 22—2;) = 78,57 MI1a,

o b
ne k; — e(peKTUBHUI KOe(DILIEHT KOHLIEHTpALlli Hallpy>KeHb [6].
3amnac MIITHOCTI IO aMILTITY/Ii:

p =S 28516011,
s, 0,768

a
YMoOBa MIIIHOCTI 10 aMIUTITY/I:

n,2[n]=2,5+4.
3anac MIITHOCTI 32 MaKCUMAJIbHUMHU HaIPyKEHHSIMU:

po O 360 ~1,797
G 200,31

max

MaxkcuMaiapHe JOTHYHE 3ycwiuis Matepiany 6onra Ct 45, o, =360 Mlla
YMoBa MIIHOCTI:
n>[n]=1,25+2,5.

BucHOBOK: KpiTIeHHS! KpUIIIOK (DOPMYIOUOT0 Bajia BUKOHAHE Oontamu M24, 1 3a

HaBEJICHUM PO3PaXyHKOM OYJI0 BU3HAYEHO, II0 BUKOHYETHCS YMOBa MIIHOCTI Ta

HaJIHHOCTI 0OJITOBOrO 3’ €IHAHHS.
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5.12Po3paxyHoK ciTKONIpaBKHU

Ha pucynky 5.11 mnoka3ana cxema cujaoBuX (akTopiB, IO iIOTh Ha

CITKOTIPaBKY.

Pucynox 5.11 — Cxema cunoBux (pakTopiB 110 JAiFOTh HA CITKOIIPABKY

CxeMy KOHCTPYKIIi1 CITKOIIPaBKH MHEBMAaTUYHOI HABEIEHO Ha pUCYHKY 5.12.
7 2

i)

J 6 63
1 — Ban CiTKONIPABUIIBHUM, 2 — MTHEBMOIMIIIHJIP, 3 — BaJI PETYIIOBAILHUM,
4 — MIJUMIHUKOBUM BY30J1 BaJly PETYIIOBAIIBHOIO, 5 — MaXOBUK, 6 — KOpPIyC
Pucynok 5.12 — CiTkonpaBka mHeBMaTH4HA

Meta po3paxyHKy — BHU3HAYCHHS THUCKY, SIKHMM HEOOXIZHO CTBOPUTU Y
niadparmi mHEBMOOAJIOHA.

Buxinni nani:
JliHifHUH HATAT CITKH (,, KH/M 5

[[Iupuna citku B, m 4.8
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HiameTp niadgparmu d,, M 0,15

Po3paxyHOK BUKOHYETHCS 3T1IHO 3 METOAMKOIO, HaBEIEHOIO B [3].

VY 3B’s13Ky 13 MOKJIMBOIO HEMapaeabHICTIO CITKOMPABMWIBHUX Ta CITKOBEIYYHX
BaJiB (HOPMYIOUOTONPUCTPOIO MANepoOpOOHOi MAITMHN, HEPIBHOMIPHUM IOAO0BKCHHS
CITKM, pI3HOIO BOJIOTICTIO TIO IIMPUHI MAaIIMHHU, CITKAa MOXE 3MIIIyBaTUCS
MEPIICHIUKYIIIPHO XOAY BITHOCHO OCi MAIllMHU HA JIMIHOBY a00 MPUBOIHY CTOPOHY,
10 MO>KE€ MPU3BECTH JIO MOIIKOKEHHSI KPOMOK CITKH.

PiBHOmiliHA cwila HATATY CITKH, TOOTO 3YyCHJUIS, SIKE MOTPIOHO CTBOPUTH Ha
KapeTIli CITKOMIPaBKU CKIIA/IAE:

Q,=2-q,-B-sina, =2-5-4,25-sin30° = 21,25 kH,
7€ O, — KyT OTMHAHHS CITKOIO BaJly CITKOIPAaBUIBHOTO.

Tuck, mo noTpiOHO CTBOPUTH B Aladparmi:

p o 2@ _ 22125 o oaaniia= 071 Mila
Y m-d?-n, m-0,152-0,85 ’ ’

ne d, — nlamertp aiapparmu, M;
Nn — KKJI mHeBMOMIpHCTOIO.

BucHoBoK: TUCK, kUil HEOOX1AHO cTBOpUTH Y miadparmi ckinangae 0,4 MlTa.
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6 PexoMenaamii o0 MOHTAKY Ta eKcIIyaTamii

6.1 MoHTa:xHi podoTu

Jist 6e3nepepBHOi podoTt opmyrodoro npuctporo [1PM, #ioro Tpeba TouHO Ta
NpaBUIBHO CKJIACTH Ta 3MOHTyBaTH. /[l MOHTaXXy TPHUCTPOIO  CIEMiaIbHO
PO3pOOIISIIOTh MOHTQKHY JOKYMEHTAaIl0 BiAMoBiaHO 10 crtanmapty OCT-26-08-2017-
92. Takokx BUMOTH IO MOHTaXy Ta PEMOHTHUX POOIT MOXYyTb OyTH 3a3HaueHl y
KPECIICHHSIX (POPMYIOYOT0 IPUCTPOIO 200 MOTo CKIIaIadbHUX BY3JiB. MOHTaXH1 poOOTH
BUKOHYIOThCSI 3 gonepkanHsMm Bumor CHill 3.05.05-84. Ilepen wmoHTaxem
dbopMyrOUOTO MPUCTPOIO Tpebda YKIACTH (PYyHAAMEHT C JOJACP>KaHHSIM BHUCOKHX
TOYHOCTEH [25].

@opmyrounii npuctpii I[IPM sK 1 1HOI YaCTMHM MallMHU MOCTaBISIOTHCS
BUPOOHUKIB Y pO310paHOMY CTaTi Ta MOTPEOYIOTh MOHTXXHUX Ta CKJIaJaIbHUX POOIT.
Jnst  MOHTaXy IHMX YacTUH (OPMYIOUOTO TMPUCTPOIO Ta MOAAIBIIOTO HOTO
oOCITyroByBaHHs, B IIE€Xy, J€ IPOBOJUTHCS MOHTAX, IMOBHHEH OYTH BCTAHOBJICHHM
MOCTOBHMI KpaH. Moro BaHTaomiaifOMHICTh MOBMHHA OyTi He MeHme 15 ToH. Ilepen
MOHTaXeM (POPMYIOYOTO MPUCTPOIO MPOBOAITH YKPYHMHEHE CKJIaJaHHS 4dacTuH. J[ms
YKPYITHEHOTO CKJagaHHSA (OpPMYHOYOro TPHUCTPOI0 € MOHTaXHO-YCTaHOBUI Ta
MOHTa)KHO-CKJIaJIaJIbH1 KPECICHHS, a TAKOYK TEXHIYHI BUMOTH.

MonTtaxuuii miporiec  gopmyrodoro mnpuctporo I[IPM cknamaetscsi 3 Takux
orieparlii:

- MOHTaX Ha (PyHIaMeHT cTaHuH (opmyrodoro npuctporo [1PM;

- BCTAHOBJIEHHs1 (opMyroyoro Bana (0azoBoro Bama) y (opmyrounit
MPUCTPIid 3 HOT0 BUBIPKOIO BIJITHOCHO TOJIOBHHUX OCEH ManepopoOHOT MaIlIHHH;

- NOoJANBIIMI MOHT&X BaJliB 3 BHUBIPKOI BIJIHOCHO 0a30BOro Baja
dbopmytrouoro mpuctporo [IPM.

[Ticnss MOHTaXXy MPOBOAUTHCS MIATOTOBKA J0 MYCKy (HOPMYHOYOTO MPHUCTPOIO.
[Tyck TpOBOIUTHCS 32 TAKUMU €TallaMU:

1. OO6cnyroBytounii  mepcoHay  mepeBipse  GOpMYIOUMid  TPUCTPIM  Ha

BIJICYTHICTh CTOPOHHIX MPEAMETIB B CEPEANHI MAIIMHH.
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2.  IlepeBipsieTbCs KpITIJICHHS BaJliB, CIPUCKIB, TPYO, OrOpoKi Ta OOJTIB SIK1 1X

CKPITUTIOIOTh.
3. Hatspkka popMyrounx CITOK.
4. BcranoBieHHs B poOoUe MOJI0KEHHS CITKOTIPABOK.
5. BcranoBuTH B poOoue MOJIOKEHHS OUMCHUX 11abepiB.
6. BcTanoBuTH CiTKONpaBUIIbHI BaJKU B HEOOXI1THE IMOJIOKCHHS.
7. PerymiroBaHHsI HATATY CITKO HATSXKOK.
8. PeryntoBaHHs CITKOMUHOK.
9. [lepeBipka MHEBMAaTUYHUX MeXaHi3MiB [25].

[Ticns 3amycky gopmyrouoro npuctporo [IPM nepeBipseThcsi MOBHA MOTYKHICTb

poOOTH MAIlIMHU TPU BUCOKUX POOOUMX HaBaHTaKeHHsX. [licisa BCix mepeBipok, Ha

dbopMyrOUy YaCTHUHY OMYCKA€THCS TMEPECMOKTYIOUMI BaJl MPECOBOI YaCTUHU, SKUU

MEPECMOKTYE TMaIrepoBe MOJIOTHO 3 POPMYIOUOI CITKH HA IIPECOBY YACTHUHY.

[Tix gac poboTu GpopmMyrouoi yacTuHU Tpeda CIIAKYBATH 32 CTAHOM (POPMYHOUUX

CITOK, 1100 3amoOIrTM MAapKyBAaHHIO MarepoBOro mosiotHa. CIiJKyBaTH 3a HalipHUM

SIIMKOM Ta YUCTOTOIO I1abepiB.

[Ipy BUHUKHEHHI SIKUXOCh HETOJIaJIOK, sIKI BAMBATUMYTh HA poOOTY (hOPMYyIOUOTo

npuctporo [IPM abo sikicTh manepoBOro MmojoTHA, HEOOX1IHO 3YNUHUTH MAIIWHY IS

MOJAJIBIIIOr0 YCYHEHHS HECIIPABHOCTEM.

®opmyrounit npuctpiid [IPM 3ynuHsI0TE y HACTYITHOMY MOPSAKY:

- 3MEHIIUTH MOAavy ManepoBOi Macy y HaIlipHUH SIIUK;

- BIJIKJTIOYAIOTh CYKHOMUMKY;

- BIJIKJIFOYATh MPUBOJ (POPMYIOUOTO Baja Ta IpyJHOTO Baja;

- BIJIBOJISITH IIa0CPH B1J] BAJIIB;

- M1IHIMAIOTh BaJIH;

- BUKOHATH TIPOMHUBKY ¢dopmyrodoro mnpuctporo [[PM Ta BHKOHYIOTH

peMOHTHI pobotu [25].
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7 PiBeHnb cTangaprusamii ta yHiQikaumii

IIpy KOHCTpyrOBaHHI MaIllMH 1 amapariB XiMi4HOI Ta HadTomepepoOHOT
IIPOMUCIIOBOCTI BapTO MaKCUMAJIbHO BUKOPUCTOBYBATH CTaHAAPTHI, HOPMaJIi30BaHi i
yHi(1KOBaHI KOHCTPYKTUBHI €JI€MEHTH, JIETall Ta BY3JIH.

VHiikamis — 1e palrfioHaJIbHe CKOPOYEHHS 4YHCJIa THUIB, BUIIB, PO3MIpIB
BY3JiB 1 IXHIX €JIEeMEHTIB. 3 ypaxyBaHHSIM Kiacu(ikaiii MmpoueciB psja MaIlvH 1
amapaTiB  yHi(pikoBaHI, TOOTO B KOHCTPYKIi mependauyeHa MOKIHMBICTD
BUKOPHUCTAHHSA iX Yy Pi3HUX BUPOOHUIITBAX JUIS MPOBEIEHHS TOIO CaMOTo IMPOLECY Y
BU3HAYEHOMY Jiana3oHl NapameTpiB.

CrannmapTu3zalliss yCTaTKyBaHHsS — 1€ 3BEJICHHS UWCIEHHUX BHUJIB BUPOOIB
OJIHAKOBOTO (PYHKIIIOHAJIbHOTO MPU3HAYEHHS 10 OOMEXKEHOTO 4uciaa 000B’SI3KOBUX
CTaHJapTHUX 3pa3KiB.

[IpeacraBnena 'y  JOUIUIOMHIM  poOOTI  MOJIEpHI30BaHA  KOHCTPYKIIiS
dbopmyrouoro npuctporo [IPM Oyna cnipoekToBaHa Ha OCHOBI aHAJOTy (OPMYHOYOi
yacTuHH, BcTaHoBieHOMY Ha [IpAT «KuiBchbkuii KapTOHHO-TIANEPOBUNA KOMOIHAT.
Bona ckiiajaetbes 31 CTaHAAPTU30BAHUX Ta YHI()IKOBAHMX €JIEMEHTIB, BY3JIB, IO
3aCTOCOBYIOTHCSI HA BUPOOHMIITBI B YMOBAX €KCILTyaTallii.

®opmyrounit mpuctpiii [IPM cknamgaerses 13 500 TumiB geTanei, 3 SKuX:

- ctangaptu3oBanux N, = 200,

- yHi(pikoBaHux N, = 115,

- IHAMBIAYadbHUX HEHOopMamizoBaHux N; = 185.

CranpapTHi BUpoOH KOHCTpYKLii ¢popmyrodoro npuctporo [IPM migibpani 3a
HACTYITHUMU CTaHJAapTaMHU:

1. bontu 3a 'OCT 7796, TOCT 7798.

2. T'aiiku 3a 'OCT 5915, I'OCT 11371.

3. I'euatu ['OCT 1476, TOCT 1491, I'OCT 17473, TOCT 17473, IT'OCT
10336, TOCT 17478.

4. Manxertu 3a 'OCT 8752.

5. aitou 'OCT 6402, TOCT 11371, I'OCT 14734.
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6. Pum-601t 'OCT 4751.
7. Wwnatu TOCT 3129.
8. Hmmneku 3a 'OCT 22034.

Buxoasum 3 11b0TO, KOSOIIIIEHT CTAaHAAPTU30BAHMX JETANCH B KOHCTPYKIIil

CKJIaJIa€:
K=o =20 __ 5
© N.+N;, 200+185
KoeoinienT ynidikoBaHux AeTaneil cKiagae:
K Ny s 0,38.

YTN,+N; 115+ 185

Otxe, 3a pe3ynpTaTaMH pPO3paxXyHKIB 3’COBaHO, IO MOJEpHI30BaHa
KOHCTPYKIlisl cTaHAapTu3oBaHa Ha 52% Ta yHidikoBaHa Ha 38%, 110 JOMOMOTIIO
CIPOCTUTH KOHCTPYKIIIO ¢opmyrouoro mpuctporo [IPM Ta namo MOXIMBICTH
CIIPOCTUTH TEXHOJIOTIYHI TIPOIIECH BUTOTOBJICHHS OKPEMHX JeTajei, a TaKoX

3HU3UTHU BAPTICTh KOHCTPYKIIII.
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8 TexHiko-ekoHOMiUHe OOTPYHTYBAHHS Mo/iepHi3aumii

MonepHizaitist HOpMYyHYOTro MPUCTPOIO 3 YIOCKOHAJIEHHSM (DOPMYIOYOT0 Basia B
ymoBax nitouoro [TAT «KuiBcekoro kaproHo-mamepoBoro komOiHaTy» (KuiBchkuit
KIIK).

Y po3poOneHiii  KOHCTPYKIi  JBOCITKOBOTO  (OPMYIOUOTO  MPHUCTPOIO
MOJIEPHI30BaHO KOHCTPYKLIIO (OPMYIOYOro Bajy NUIAXOM 3MIHM THIY HOro
30BHIITHBOT MOBEPXHI — 3aMiCTh INIaJKO1, TIOPUCTE OKPUTTS (MTAaHUO0XA)

3anpornoHoBaHi BJOCKOHAJCHHs ICHYIOUOi KOHCTPYKIii ICTOTHO BIUTMHYTH Ha
IpOLEC 3HEBOAHEHHsS MAalepoBOro IMOJOTHA Ha (opMyrouoMy MpPHUCTPOI Ta Ha
BJIACTHBOCTI TMAamepy: MOKPAIIUTECS CTPYKTypa IMIOJIOTHA, IiIBUIUTHCS TOKA3HUK
PO3pUBHOI JOBXXHMHU IIOJIOTHA, YWCJIO MOABIMHUX IEPETHHIB (B3J0BXK 1 BIONEPEK
MOJIOTHA) 1 OMip MPOJABIIOBAHHIO, 3MEHIIUTHCS TMOBITPONPOHUKHICTh. Takox
30UTBIIUTECA MPOAYKTUBHICTh [IPM B mijoMy Ta HiABULIMTBECSA CYXICTh IMArepoBOTO
NOJIOTHA TICAS (OPMYIOUOrO MPUCTPOIO, @ BUTPATH EJIEKTPOEHEPrii IpHU LbOMY

3QJIMIIATHCSA HE3MIHHUMH. .

8.1 O0rpyHTYBaHHSI HEOOXiTHOCTI MOoepHiZawii

BrnockonaneHHs: KOHCTPYKIIT Ji040r0 06a30BOT0 YCTaTKYBaHHS — JBOCITKOBOL
dbopmyrouoi uyactuHu [IPM, 311ACHIOETBCST 3 METOK MOKpPAIICHHS CIOXHWBUYHUX
BJIACTUBOCTEN 0a30BOi KOHCTPYKIIi, TOOTO 1ii XapakTEpUCTHK: MPOLYKTUBHOCTI,
MOTYXHOCTI, CyXOCTI MarepoBOro MojoTHA Micis GOPMYIOY0i YaCTUHU Ta 1H.

B nuniomHOMy mpoekTi MoAepHi3yeThcs (popmyrouuil mpuctpiit [IPM 3
yIIOCKOHAJIEHHSIM (hOpPMYIOYOTO Basa.

['onoBHUM 3aBHaHHS EKOHOMIYHOT YAaCTHHU 3pOOUTH TEXHIKO-EKOHOMIUHI
OOIpYHTYBaHHsSI JIOUUIBHOCTI yJIOCKOHaJeHHs (opmyrodoro mnpuctporo. Hakat
NpU3HAYCHUHN IJI1 HAMOTYBAaHHSI KAPTOHHOT'O MOJIOTHA B PYJIOHH, J€ XOpoIla SKICTh Ta
pPIBHOMIpHA  IIUIBHICTD HAaMOTKHU PYJIOHIB 3a0e3MeuyloTh HOPMallbHI YMOBHU JJisi

NOAANBIIOI OOpOOKH KapTOHHOTO MOJOTHA. TOMY BIOCKOHAJEHHS HAaKaTy € JOCHUTb
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AKTYaJIbHOIO HpO6JI€MOI-0, sJKa BHMarae BI/IpiHIGHHH 1 MOXKe CIIpHATH Hi,Z[BI/IIHeHHIO

e(eKTUBHOCTI BUPOOHUIITBA.

ExoHOMIYHO AOILIIBHO 3AiMCHIOBATH POOOTY 3 YIAOCKOHAJIEHHS JIH0YOro
0a30BOr0 yCTaTKyBaHHS, MOEAHYIOUH 1i 3 KalmiTaJIbHUM PEMOHTOM. 3a pe3ylibTaTaMu
BUpoOHNYOi mpakTuku Ha [IpAT «KuiBcbkuii KapTOHHO-TANEPOBUN KOMOIHAT
BCTAHOBJICHO, IO MOJIEpHI3allisl yCTaTKyBaHHS XiMiuHOI, HadTomepepoOHOi Ta
nanepoBoi raimyseil 3a0e3neuye 301IblIeHHS Horo mpoaykTuBHOCTI Ha 10 — 20%, a
MOHECEHI Ha Hei BUTpPATU HE MEPEBUINYIOTh IMOJIOBUHU BAapTOCTI HOBUX OJUHUIIb

BUpOOHUIITBA. [loKa3HUKH, IO XapaKTepU3yIOTh 0a30BYy KOHCTPYKIIIO Ta OUYIKyBaHI

MOKA3HUKU MOJEPHI30BaHOT MAllIMHU 3BEJIeH1 /10 Tabsmii 8.1.

Taomug 8.1 —

OcHOBHI

TEXHIKO-€KOHOMIUHI

ITOKa3HUKH 0a30BO1

BJIOCKOHAJIEHOI KOHCTPYKIIi (hopmyrodoro Baia, (hopmyrodoro npuctporo [IPM.

YcrarkyBaHHS
Hiroue, sike .
. Onununs [Ticna
HalimenyBaHHs ITIOKa3HUKIB . HisArae
BUMIPY o MOIepHi3aIlii
MOJIepH13alil
(HOBE)
(6azoBe)
[IponyktuBHicte IIPM 1o .
' T/pIK 120180 120200

a0COJIIOTHO CyXOMY TarepoBi
OO0pi3Ha mupuHAa manepy M 4,250 4,250
[1oTy>KHICTh €IEKTPOJABUTYHIB kBT 315 315
Hiametp (opmyrodoro Bary M 1,5 1,5
Cyxictp micas  (opmyrodoi

/4 23 26
YaCTHHU
TpuBanictsb PEMOHTHOTO

MICSIIb 5 5

LUKITY
IImoma, SKY 3amMac )

M 42 42
(dopMyroua yacTuHa B LIEXY

3MH.
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8.2 Po3paxyHok cymMH KamiTaJbHUX BUTPaAT

KamnitanbHi BUTpaTu NiANPUEMCTBA BUZHAYAIOTHCSI CYMOIO BUTPAT HA PO3POOKY
Ta BUTOTOBJICHHS HEOOXIIHUX €JIEMEHTIB YCTaTKyBaHHS abo0 X MpuabaHHS HOro y
KOMIaHIi-BUPOOHMKA 3 BKJIIOUEHHSIM BCIX BUTpAT Ha MpHUI0aHHS, BCTAHOBJICHHS Ta
HaJIaroJUKeHHs: o0’ekTy. BuroroBneHHss abo mpua0aHHS CHUCTEMH YTPHUMAaHHS
MOpPUCTOrO mapy (maH4oxH) Ha Bally. ToMy cyma KamiTadbHUX BUTpPAT B JTAHOMY
BUIAJKY CKJIAJAEThCS 3 HACTYITHUX €JIEMEHTIB:

- BUTPATU HA MPOEKTHO-KOHCTPYKTOPCHKI pOOOTH 10 MOJEpHI3aIlii,

- BUTPATH HAa TEXHOJIOTTYHY MIATOTOBKY ITPOEKTY MOJEpPHI3allli,

— BUTPATHU HA BJOCKOHAJIECHHS KOHCTPYKIIi (popMyrodoro Baiy.

Cyma BUTpaT Ha 3apIuiaTy Ha TEXHOJOIIYHY HIATOTOBKY MIPOEKTY MOJIEpHI3alii
CTaHOBUTH:!

KTI = K,,,TI - t(1 + €CB)(1 + Ip) = 80-28- (1 + 0,22)(1 + 0,15) =
= 3142,72 rpH,

ne K., TII — 3apo0iTHa miiata BUKOHABIL 3a TOAUHY, IPH,

t — HOpMa 4yacy Ha BUKOHAHHS pOOiT, ro,

€CB — cTaBKa €IMHOr0 COLIIAJIBHOTO BHECKY Ha 3apo0iTHY maty 22%,

[Ip — mpemis, BcTaHOBJIEHA Ha MiANpUeMCTBI, 15%.

Tabnuug 8.2 Butpatu Ha TEXHOJOTIYHY MiATOTOBKY MPOEKTY

CratTi BUTpaT Cyma, TpH
OcHoBHa 3apraTa 2240
HonaTkoBa 3apruiaTa (pemis) 336
BinpaxyBanns Ha couianbHi 3axoau (€CB) 566,72
BapricTh mpoekTHUX MaTepiaiiB 615
Haknanni Butpatu 896
Pasom 4653,72

Cyma BuUTpaT Ha NpUAOAHHS Ta BCTAHOBJICHHS JOJIATKOBOTO OOJIaHAHHS

CKIIaJIa€ThCsl 13 I[IHM BUPOOHMKA JaHOTO OOJagHAaHHS, BHUTpaT Ha HOro
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TPAHCIIOPTYBaHHS, MOHTaX 1 Halaro/KeHHs. [l JaHOro MpOeKTy MojepHizarii
HEOOX1IHUM € Tpua0aHHs a00 BUTOTOBJICHHS CHUCTEMH MPUTHCKAHHS Ta yTPUMaHHS
nopuctoro mapy (maH4oxu) Ha Baiy. Opi€eHTOBHa IIHa JaHOTO OOJIaHAHHA 3
BpaxyBaHHSIM BUTpaT Ha BUTOTOBJIEHHS Ta nocTaBKy (L) cranoButs 25000 rpH.

ButpaTtu Ha MOHTa)X Ta HaJaroJKEHHS PO3PaxXOBYIOTHCA Y BIACOTKAX BiJl LIHU
obnaananHs (15 — 25%), B naHoMy BapiaHTi BUTpaTH ckiIaayTh 20% 3 BpaxyBaHHSIM
00CSTiB poOIT:

Kpy = Uy -k = 25000- 0,2 = 5000 rpH,

ne Ky — cyma BUTpar Ha MOHTaX Ta HaJIarOJKEHH,

L1, — BapTIiCTh 1OIATKOBOTO OOJIaTHAHHS,

k — yacTka BUTpaT Ha OIJIaTy POOIT 111010 MOHTaXy Ta HAJIarOPKEHHS.

Takum unHOM, BUTpaTM Ha NpUAOAHHA ab0 BUTOTOBJIEHHS CHCTEMU
NPUTHCKAHHS Ta YTPUMAHHS MIOPUCTOTO Iapy (MaHYO0XH) Ha BATy,CKIIATyTh:

K= Kpy + L, = 5000 + 25000 = 30000 rpH.
3aranbHa cymMa KamiTaJbHUX BKJIAJICHb!
K,or =1+ KTII + K = 6000 + 4650 + 30000 =
= 40650 rpH,
ne K,,— 3aranbpHa cyMa KamiTalbHUX BKJIAJIEHb Y IPOEKT MOJEpPHi3allii, TpH,
[T — BuTpat Ha MPOEKTHO-KOHCTPYKTOPChKI podoTr 6000 TpH,

KTII — cyma BUTpat Ha TEXHOJOT1UHY MiATOTOBKY 4650 rpH.

8.3 Po3paxyHok ekOHOMIYHOT0 e()eKTy Bil BIPOBAJAKEHHS MOJAEPHIi3amil

Exonomiunuii edexT BiJg MpOBEACHHS MOJEepHI3allli (OpMYHYOro MPUCTPOIO
[TPM Oyzae oTpuMaHO 3a paxyHOK:

- MIJBUIICHHS CYXOCTI TalepoBOTO IMOJOTHA TIiCas (OPMYHYOTo
IPUCTPOIO,

- 301IbIIEeHHS TPOAYKTUBHOCTI [1PM,

- 3MEHIIIEHHSI eKCTUTyaTalliiHUX BUTPAT,

- 3MEHIIICHHS TPUBAJIOCTI PEMOHTHUX POOIT.
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[TigBumeHHS CyXOCTI TMANepoOBOro IMOJIOTHA TMICHS (HOPMYHOUOTO IMPUCTPOIO
MPU3BOUTH JI0 TABUIIEHHS PO IyKTUBHOCTI [IPM mo abGcommoTHO cyxomy mamepy.

[Tpupict npoayktuBHocTi [IPM B pe3ynbrati loro MoAepHizaillii CKjialaTuMe:

TOHH
ATl = 1, — T, = 120200 — 120180 = 20 S

ne AIl — npupicT NpoyKTUBHOCTI 32 PIK,

Ils, II,— piuHa NOpPOAYKTUBHICTH OOJIAJHAHHS JO Ta IICJIS MOAEpHizalii
BiJIITOBITHO.

Tomi, MIANPUEMCTBO OTpUMAaEe JIOJATKOBUH MpUOYTOK BIJI 3pOCTAHHS
MPOYKTUBHOCTI 00JIaTHAHHS:

E, = All- Iy = 20- 1151 = 23020 rpH.

ne E| — edexT B 3pocTaHHs POyKTUBHOCTI 00JIaTHAHHS,

[l — MapkuHaIbHUN NPUOYTOK BiJ MPOJAXKY 32 OJMHHMII FOTOBOI NPOAYKIII,
110 JIOPIBHIOE PI3HMUIII I[IHM Ta 3MIHHUX BUTPAT HA OJUHHUIIO TIPOAYKIIii, TPH.

[N, =1, —3B=50000—-48849 = 1151 rpH,

ne 1., — 1iHa 3a TOHHY rOTOBOI MPOAYKIIii. 3riAHO 13 MPAC-JIMCTOM MPOTYKIIiT
[IpAT «KuiBcbkuii KapTOHHO-TIamepoBHii KoMmOiHaT», 1 TOHHA CaHITapHO-
ririediuHoro namnepy komtye 50000 rpH.

3B — 3MiHHI BUTpaTH MIANPUEMCTBA, 10 SAKUX BXOJUTH I[IHA HA CUPOBHHY,
HEOOX1THY ISl BUTOTOBJIEHHSI TOHHH roToBOi mpoaykiii (L., rpH) Ta omogaTkoBaHa
3apo0iTHa mIaTa OCHOBHHUX po0ounXx (311, TPH.).

3B = Il + 31,46 = 30000 + 15450(1 + €CB) = 48849 rpH.

3aificHeHHsT MOJiepHi3allli 00JagHaHHS JT03BOJIMTH 3MEHIIUTU €KCIUTyaTalliiH1
BUTpATU TiAnpueMcTBa. EKcrutyartamiiiHi  (MMOTOYHI) BUTpaTH TpU  poOOTI
yCTaTKyBaHHS, CKJIaJal0ThCs 3 HACTYITHUX CTaT€ BUTpAT:

- BUTPATH NAJIMBHO-MACTUIILHUX MaTEpialiB,

- BUTPATHU Ha MPU0aHHS Ta BUTOTOBJICHHS 3aIIACHUX YaCTHH,

- BUTPATH HA OILJIATY Mpalll epcoHaty, 110 PEMOHTY€ yCTaTKyBaHHS,

- 1HII eKCIUTyaTaliiHi BUTPATH.
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3 JocTaTHIM JJIsi PO3pPaxyHKIB CTyNEHEM TOYHOCTI, SIKUM Oa3yeTbCs Ha
OPAKTUYHUX JIaHUX MIJNPUEMCTB  XIMIYHOTO MAIIMHOOYAYBAaHHS, BEJIUYMHA
MEPEBUIICHHS EKCIUTyaTallifiHuX (MOTOYHUX) BUTPAT ISl YAOCKOHAJIIEHOTO 0a30BOT0
YCTaTKyBaHHS MMOPIBHSHO 3 HOBUM aHAJIOTIYHUM yCTaTKyBaHHSM CKIIAJIa€:

E; = G6as " Poazs — Quos " Puos = 0,03 -2000000 — 0,02 - 2041323 = 19174 rpH,

e sz = 0,03 — koedimieHT ekcrulyaTaliiHuUX (IMMOTOYHMX) BHUTpPAT IS
0a3oBoro ycratkyBanHs (Gopmytodoi yactuau [1PM, [27];

Quos = 0,02 — xoedimieHT ekcrutyatamiiHux (MOTOYHUX) BUTpAT JUISA
YIOCKOHAJIEHOTO YCTaTKyBaHHs Gopmyrouoi yactunu [1PM, [27];

®Dg,; = 2000000 — nepBicHa BapTICTh 0A30BOr0 YCTaTKyBaHHsI, 3T1HO 13 Mpac-
JIMCTOM KOMMaHii-BUpOOHUKA, MITH. TPH.,

@D, = 2041323 — nepBicHa BapTICTh YAOCKOHAJIEHOTO YCTaTKyBaHHS, TPH.

MopepHizallisi yCTaTKyBaHHS JI03BOJIUTh CKOPOTHUTH BUTpATH Ha 3/1MCHEHHS
PEMOHTHHUX POOIT, 30KpeMa 4yepe3 CITIBBIIHOIICHHS TPUBAJIOCTI PEMOHTHOIO ITUKITY

0a30BOr0 yCTaTKyBaHHS Ta MOJICPHI30BAHOIO:

THOB 7
E;=P- = 2500 - = = 3500 rpH,
T6a3 5

ne E; — ekoHOMist BUTpAT HA 311MCHEHHS! pEMOHTHUX POOIT, TPH,
P — cepeanbopiuHa BapTiCTh OJAHOIO LUKy PEMOHTY 0a30BOr0 yCTaTKyBaHHS,
ska ckianae 2500 rpH, 3a JaHUMU MATPUEMCTBA,
Tga; = 5 — TpUBANICTh PEMOHTHOTO IUKITY 0Aa30BOTO YCTAaTKyBaHHS, MICSIIIB,
Tuos = 7 — TPUBAIICTH PEMOHTHOTO LMKy YCTAaTKyBaHHs MICJsI MOJIEpHIi3allii,
MICSIIIB.
Takum yrHOM, 3arajbHa cyma J0JIaTKOBOTO PIYHOTO MPUOYTKY MiAIMPUEMCTBA
3a paxyHOK MojiepHizailii popmyrouoro npuctporo [IPM cknaze:
Ul = (E; + E; + E3)(1 — cpop) = (23020 + 19174 + 3500)(1 — 0,18) =
= 37470 rpH,
ne YIl — cyma piuHoro 4ywmcrtoro npuOyTKYy, AOJATKOBO OTPUMYBAHOTO

H1JIPUEMCTBOM MiCJI MOJEpPHi3allii yCTaTKyBaHHS,
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Cnox — CTaBKa IMOJATKY Ha MPUOYTOK, siKa BiAMOBIIHO 70 [10gaTKOBOTO KOJIEKCY

VYkpainu ckinanae 18%.

8.4 Oninka edexkTUBHOCTI MOAepHi3anili (OPMYHHYOro MNPHUCTPOIO

anepopooHol MalIMHU

Ominka epeKTUBHOCTI MoAepHi3allii (HOpMyHOYOro MPHUCTPOIO MANepopoOHOi
MallMHU 3A1MCHIOETBCA ULUIAXOM TIIOPIBHSHHS CYMH KaliTaJbHUX BKJIAJEHb 3
OTPUMYBAaHUM JOJJATKOBUM MPUOYTKOM. PiuHMiT eKOHOMIUHUHN e(eKT:

Epiy = YIT — Kyp - E,; = 37470 — 40650 - 0,1 = 33450 rpH,
ne E,— HOpMaTuBHHI KOE(IIEHT €(PEKTUBHOCTI KamiTaJIbHUX BKJIaAeHb. Ll

BeNMYMHA 00epHEHAa HOPMATUBHOMY TEPMIHY €KCIUTyaTallli yCTaTKyBaHHS:
1 1

E, ===—
T 10
ne T =10 — HopMaTUBHUI TEPMIH €KCILTyaTallil yCTaTKYBaHHS, POKIB.
Takoxx oIliHKa JOMUIBHOCTI MOJEpHI3aIlli yCTaTKyBaHHS 31HCHIOETHCS 3a

JIOTIOMOTOFO TIEPi0Ty OKYITHOCTI:

T - Kaar B 40650 _ 108 _
ox Ty T 37470 o0 PORIE
ne To, — Tmeplod OKYMHOCTI KamiTadlbHUX BKJIAJ€Hb B MOJIEpHI3aIlII0

YCTaTKyBaHHS.

Cepenniii mepio; OKyITHOCT1 aHAJIOTIYHUX MPOEKTIB ckiIagae 1 — 3 poku, ToMmy
3apoONOHOBaHa MojepHizauiss ¢opmyroudoro mnpuctporo I[IPM  xapakrtepusyerbes
BIJIHOCHO MaJIUM NEPi10JIOM OKYITHOCTI.

BHCHOBOK: OCKUIBKM 3alpONOHOBaHa MOJEpHI3allisl AIF040i Ha MiJIPHEMCTBI
6azoBoro ¢opmytouoro mpuctporo [IPM mae manuii mepiosi OKyIMHOCTI BITHOCHO
aHaAJIOTIYHMX ITPOCKTIB, TO i1 BIPOBAKEHHS HA MIAIPHUEMCTBI € TOIIILHUM.

B pesynbTati mMoaepHizaiii Gopmyrouoro npuctporo Ha 20% MiABUIYETHCS
npoayktuBHicTh [IPM mo abconoTHO cyxoMy mamepy Ta 3pOocTae MOKa3HUK CYXOCTI
nanepoBoro mojoTtHa. [lokpalrytoTbes BIACTUBOCTI Mamnepy, M0 BUTOTOBISIETHCS Ha

[IPM Ta TOBHOIIIHHO MPOXOAUTH MPOLEC IBOCTOPOHHBLOI (PinbTpariii. Takox 10
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MO3UTUBHOTO e(eKTy BiJ MOJEpHI3alli BIJIHOCUTHCS IIOKPAIICHHS TOKAa3HUKIB
OXOPOHU TIparli Ta eproHOMIKH OOCITYTOBYIOYOTO ITEPCOHAIY.

3 METOI BJIOCKOHAJICHHS CHUCTEMH OYHWIICHHS BHYTPINIHBOI OOOJOHKH Tayd-
BaJly TMPOMOHYETHCA MPUIOATH CHUCTEMY BaKyyM-OYHIICHHS HIMEIBKOT KOMITaHIi
«Voith». JloctaBka, MOHTaX Ta MepeBipka 3a0e3meueHHs] HEOOX1THUX TEXHOIOTTIHIX
MOKa3HUKIB  CHCTEMH  BaKyyM-OUHWIIEHHS  3IHCHIOBATUMETHCS  KOMIIaHI€l0-

BUPOOHUKOM.

Apk.

JIB51.705411.001 113

3mH. | Apk. Ne mokym. ITigmmuc | Jara

89




BucHoBok

B nunioMHOMy mpoekTi Ha 3700yTTS OCBITHBOTO cTyreHs «bakanaBp» Ha Temy

«MopepHizaitis (HOpPMYIOYOro TPHUCTPOIO ManepopoOHOi MamuHu. KoMIieKcHu»

pO3pOOICHO Ta BIOCKOHAJIEHO KOHCTPYKINIO IBOCITKOBOTO (POPMYIOYOTO TPHUCTPOIO

nanepopoOHOi MalivHU, a came (HOpPMYIOUM Bal, 110 MPU3HAYEHUN Uil (OpMyBaHHS

Ta TOYaTKOBOT'O 3HEBOIHEHHS MArepoBOTo MOJIOTHA.

B pe3ynbTaTi BUKOHAHHS JTUIIJIOMHOTO MPOEKTY TAKOXK PO3POOJICHO OMUCAHHS
TEXHOJIOTIYHOTO TpoIiecy (OpMyBaHHS MANepoOBOTO TIOJOTHA Ta KOHCTPYKIIIT
JBOCITKOBOT'O (POPMYIOYOro HPUCTPOIO ManepopoOHOi MammHu Tumy «/lyodopmep
T», loro OCHOBHHMX CKJIaJaJIbHUX OJUHMIL Ta aeTtaned. OOpaHo Marepianu is
BUT'OTOBJICHHS €JIEMEHTIB KOHCTPYKLIi (POPMYHOYOro MpUCTPOIO, MOPIBHAHO OCHOBHI
NOKa3HUKU PpO3pO0JIEHOI KOHCTPYKIII 3 aHajJoraMmy, IpPOBEIEHO MaTeHTHI
JOCIIJKEHHS. J{7s MiATBep/KEHHS Npane3gaTHOCTI Ta HaAIMHOCTI KOHCTPYKIIIT
GbopMyIOUOTO MPUCTPOIO TMPOBEACHO HEOOXITHI PO3PaXyHKH HOTO OCHOBHUX
CKJIa/laJIbHUX OJMHMIIb, PO3POOJIEHO 3aXO0/M 3 OXOPOHM Ipalll, peKOMeHAalli 111040
MOHTa)Xy Ta €KCIUTyaralii; BCTaHOBJEHO pIBEHb CTAHAApPTHU3alll Ta YHI(ikamii
JIBOCITKOBOT'O (DOPMYIOUOIo MPUCTPOIO, BU3HAYEHO OYIKYBaHI TEXHIKO-€KOHOMIYHI
MOKa3HUKHU BiJl MOZIEpHI3allli KOHCTPYKIIIi (popMyrodoro Bania.

MopaepHizanisi 6a30B01 KOHCTPYKIIii ABOCITKOBO1 ()OPMYIOUOTO IPUCTPOIO TUITY
«dyodpopmep T», mo dynkuionye Ha I[IpAT «KuiBchbkuii KapTOHHO-TIANIEPOBHIA
KOMO1HaT», MOJIATa€ y BJIOCKOHAJICHHI CUCTEMU 3HEBOJHEHHS MarepoBOro MoJIOTHA,
NUISIXOM JIOJaBaHHS CITYaCTOTO MOKPUTTA (MaHYOXM) Ha TMOBEPXHIO (PopMyrouoro
Bana. lle mo3Bossie 30UIBPIIMTH 1HTEHCHBHICTh 3HEBOJHCHHS IIISAXOM peaizarmii
npoliecy ABOCTOPOHHBOI (PuibTpalii Boau. B pe3ynbTari HbOro CyxicTh ManepoBOro
MOJIOTHA MICTS CITKOBOI YaCTUHU MIABHUILY€EThCA 110 26 %, npoaykTtuBHicTh [IPM — no
39400 1/pik mpu 3amaHUX yMOBaX. TakoX 3’SIBISETHCS MOXKJIUBICTH BUTOTOBIIATU
CaHITapHO-TIT€HIYHUNA Tamip OUIBIIO MAaco KBaJIpaTHOro MeTpa abo 3a OUIbIIOl
mBuakocti (Big 25 r/m” 3a mBHakocti 22,7 M/c 1o 38 /M° 3a mBuakocti 15 m/c).

Tomy 3a3HaueHa MOJIEpHi3allisi pEeKOMEHI0BaHa sl BIPOBAKEHHS Y BUPOOHUIITBO.
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['padiyna yacTHHA JTUIUIOMHOTO MPOEKTY CKIANa€Thcs 13 6,5 KpecieHb B
nepepaxyHky Ha Qopmar Al: imocTpamii TEeXHIYHOT i€l MaTeHTy Ha KOPHCHY
MOJIeTIb, pPE3YyJbTAaTiB  HAYKOBUX  JIOCHIKCHb, CKJIQJabHUX  KPECICHUKIB:
dopmyrouoro mpuctporo [IPM, MacoHamyCKHOTO TPHUCTPOIO, Trayd-Baiy,
dbopmytrouoro Baiy. [0 ckiIamanbHUX KPECICHHUKIB po3po0ieHo crenudikatii.

3a pe3ynbpraraMud poOOTH OTPUMAHO MATEHT Ha KOPUCHY MOJIEbh (OPMYIOYOTO

Baja, OMyOJIIKOBaHO JB1 T€3H 0MOBiIeH Ha BeeykpaiHChbkuX KOH(PEPEHIIIAX.
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BuiBOa

B numnioMHOM mpoekTe Ha mojyuyeHue oOpa3zoBarenbHOM cTenieHu «bakanaBp» Ha
TeMy «MonepHuzamnus (HOpPMYIOIIEro YCTpPOWCTBa OyMaroaenaTeabHON MAaITuHBI.
KoMrekcHblil  »pa3paboTaH M YCOBEPIICHCTBOBAHO KOHCTPYKLHIO JBOCETKOBOTO
dbopmytoiiero ycTpoicTsa OyMmarojenaTebHOW MalIMHbl, & UMEHHO (POPMHUPYIOMIHIMA
BaJI, MpeAHA3HAUYCHHBIN 17151 (GOPMUPOBAHUS U HAYAJIBLHOTO 00€3BOKUBAHUS OYMaKHOTO
MOJIOTHA.

B pe3ynbrare BBINOJHEHHS JUIUIOMHOIO MPOEKTA TaKKe pa3paboTaHO ONMMCAaHUE
TEXHOJIOTHYECKOro Tmpolecca (HOpMUPOBAHMS OyMaKHOTO IMOJIOTHA M KOHCTPYKLUU
JIBOCETKOBOTO  (POPMHUPYIOIIETO yCTPONCTBa OymarojenaresibHOM MalllMHbl THIA
«dyodopmep T», ero OCHOBHBIX COOPOYHBIX €AUHUI] U JeTaneill. BoiOpaHbl MaTepHralibl
JUISL W3TOTOBJICHHSI 3JIEMEHTOB KOHCTPYKUIMHU (OPMHPYIOUIETO YCTpPOMCTBa, ObLIN
CpPaBHEHBl OCHOBHBIC TIOKa3aTesld pa3pabOTaHHOM KOHCTPYKIIMU C aHaJIOTaMH,
IIPOBEIECHBl MATEHTHbIE HUCCienoBaHud. /s moaTBepkaeHus padOTOCIOCOOHOCTH M
HAJICKHOCTU KOHCTPYKIIMU (HOPMUPYIOIIETO YCTPOWCTBA MPOBEACHBI HEOOXOIUMBIC
pacyeTbl €ro OCHOBHBIX COOPOYHBIX €IUHUI, pa3padOTaHbl MEPONPUATUS MO OXpaHe
TpyJda, PEKOMEHJAUMW MO0 MOHTAXY UM OKCIUTyaTallud; YCTAHOBJEH YPOBEHb
CTaHJApTU3AIMM W YHUPUKAIUU JBOCETKOBOTO (OPMHPYIOIIETO YCTPOWCTBA,
ONpEENECHbl 0XXHJIAEMbIE TEXHHKO-DKOHOMHMUYECKHE IOKa3aTead OT MOJAECPHU3AIUU
KOHCTPYKITUU (hOPMHUPYIOIIETO Baa.

Mopnepuuzanuss  0a30BOM  KOHCTPYKUMU  JABOCETKOBOTO  (hOPMHPYIOLIETO
ycTpoiictBa Tumna «Jlyodbopmep T», dyukuumonupyroumii Ha YAO «Kuesckuii
KapTOHHO-OyMa)kKHBI KOMOWHAT», 3aKII0YaeTCs B COBEPIICHCTBOBAHUU CHUCTEMBbI
00€3BOKMBaHUSI OYyMa)XHOTO TMOJOTHA, IyTeM J00aBIIEHUS CETYATOr0 MOKPBITHS
(4ynku) HaA TIOBEPXHOCTh (OPMUPYIOMIETO Baja. IJTO TO3BOJSET YBEIHYHTH
WHTEHCUBHOCTh OO0E3BOKMBAHHS IyTeM pealu3alid Mpollecca JBYCTOPOHHEH
bunpTpau BoAbl. B pe3ynbrare 3TOro CyxocTb OYMa)KHOTO TMOJOTHA TOCTE
dbopmytomiel yactu moBbIaeTcs 10 26%, npousBoautenbHocTh BJIM — k 39400 1 /

roag Imnpu 3aJaHHbIX YCIIOBUAX. Takxe TOSBIISIETCA BO3MOXKHOCTh H3TrOTaBJIUBATH
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CaHUTApPHO-TUTHEHUYECKH OyMary OoJjbIIel Maccoil KBaJpaTHOTO MeTpa WIH
Oonbieit mpu ckopoctu (ot 25 v / M2 npu ckopoctu 22,7 m / ¢ go 38 r / M2 npu
ckopoctd 15 M / c). IlosroMy ykazaHHasi MOJEpHHU3alUs PEKOMEHIOBaHa JUIs
BHEJIPEHUS B IPOU3BOCTBO.

['padmyeckas 4acTh AUIMJIOMHOTO MPOEKTa COCTOUT U3 6,5 uepTexeil B mepecuere
Ha (opmar Al: WUIIOCTpalMyd TEXHUYECKOW HAEH TNaTeHTa Ha MOJIE3HYI0 MO/ENb,
pe3yabTaTOB HAyYHBIX HCCJIENOBaHUM, COOPOYHBIX dYepTexeil: (OpMUPYIOIIETO
ycTpoiictBa [IPM, macoHamycKHOTO yCTpOMCTBa, rayd-Bajia, ¢popmupyroiiero Baiga. K
COOPOYHBIX YEPTEKEH pa3padoTaHbl CreIU(UKAITIH.

[To pe3ynpTaTaM pa®OThI MOTYYEH MATEHT HA MOJE3HYI0 MOJEIb (POPMUPYIOIIETO

Baja, OHY6HI/IKOB3HO JABa TC3HUCa JOKJIaJOB Ha BCGYKpaI/IHCKI/IX KOH(i)epeHI_II/IHX
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Conclusion

In the diploma project for obtaining an educational degree "Bachelor" on the theme
"Modernization of the molding device of a paper machine. Complex "the design and
development of a two-shaft molding device of a paper-making machine was developed
and improved, namely a forming shaft intended for forming and initial dewatering of a
paper web.

As a result of the graduation project, a description of the technological process of
forming a paper web and the construction of a two-shaft molding device of a paper-
making machine of type "Duformer T", its main assembly units and parts was
developed. The materials for the construction of the elements of the design of the
molding device, the comparative basic indicators of the developed design with the
analogues, and the patent research were conducted. To confirm the efficiency and
reliability of the design of the molding device, the necessary calculations of its main
assembly units have been carried out, measures on occupational safety,
recommendations for installation and operation have been developed; the level of
standardization and unification of the two-shaft molding device is established, the
expected technical and economic indicators from the modernization of the design of the
molding shaft are determined.

Modernization of the basic design of the two-shaft molding device of the type
"Duopomer T", which operates in the PJSC "Kyiv Cardboard and Paper Mill", consists
in improving the system of dewatering a paper web by adding a mesh covering
(stocking) to the surface of the molding shaft. This allows you to increase the intensity
of dehydration by implementing the process of two-way water filtration. As a result, the
dryness of the paper web after the net part rises to 26%, the productivity of the PPM --
to 39400 t / year under given conditions. Also, it is possible to make sanitary-hygienic
paper at a larger mass per square meter or at a higher speed (from 25 g / m2 at a speed
of 22.7 m /s to 38 g / m2 at a speed of 15 m / s). Therefore, this modernization is

recommended for implementation in production.
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The graphic part of the diploma project consists of 6.5 drawings in the Al format:

illustrations of the technical idea of the patent for the utility model, the results of

scientific research, assembly drawings: PNM molding device, hand-drawing device,

clamping shaft, forming shaft. Specifications have been developed for assembly

drawings.

As a result of the work the patent for the useful model of the forming shaft has

been obtained, two theses of reports have been published at All-Ukrainian conferences.
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€KOHOMIYHOIYaCTUHU AUTIoMy crerianictiB / A.M. 3agonsckuit. Kuis: KIII,

2012 p.— 82 c.
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Pernament nomryky Ne JIB51.01PIT

HaiimenyBannst Temu: MonepHi3zaiisi OpMyr4oro MpUCTPOIO ManepopoOHoi
MalIuHU

Mudp remu: J1b51.705411.001

Etanu: [IpoekTyBaHHsS KOHCTPYKIIil Ta HOTO CKJIaIOBUX YaCTHUH

Howmep, nata 3aBnanHs Ha MPOBEACHHS MATEHTHUX JTOCIIIKEHb:

JIB51.01, 22.04.2019

[Ipenmer nomyky — dopmyrouuit npuctpiii [IPM, dbopmytrounii Ban popmyrodoro.
Mera mnomyky i1H@popmalli — BH3HAYECHHS MMATEHTOCHPOMOXKHOCTI IPOEKTOBAHOI
KOHCTPYKIIi Ta BU3HAYECHHS TEH/ICHIIIM PO3BUTKY JIaHOT'O HAIIPSIMKY B TEXHIIII.

BcranoBmoemo Taki jaepxaBu mnomyky: Ykpaina, CIIIA, Pociiiceka ®enepariis,
CPCP, Himeuunna, Kuraii.

Tepmin nii maTteHTy Ha BUHaxig B YKpaini — 10 pokiB, TOMYy perjaMeHT MOIIyKY
BCTaHOBIOEMO Takwuii: 2009 — 2019.

Kunacudikariitai iHaexcu:

- MibKHapoaHa mnarteHTHa kmacudikamis: D21F 1/00, D21F 1/48, D21F 3/10
(2006.01).

- yHi(pikoBana necsatkoBa knacudikais: YK 676.056, 676.056.23/.27, 676.056.23,
676.056.32.

Jxepena iHdopMaIrii:

- maTeHTHa IiHQOpMAIlisd: ONHUCH JIO0 BHHAXOJIB, OMIIiiHI TaTEHTHI OJIETeHI
HepxnaTeHTy YKkpainu Ta BiakpuTux nateHTHUX BigoMmcTB CIIIA, Pociiicbkoi ®Denepariii,
Himeuunnn, Kuraro.

- HayKOBO-TEXHIYHA 1H(OpMaIlif: TMJAPYYHUKH W HaBYaIbHI TOCIOHHKH 3

POEKTYBaHHs 00JaJHAHHS NanepopoOHUX BUPOOHHUIITB.

ApK.

JIB51.705411.001 II3 101

3wmH. | Ap. Ne dokym. Midnuc |Hdama




Tabmuns A.1 — [latenTHa TOKyMeHTallis, BiAiOpaHa AJis OaIbIIOT0 aHaI3Y

Or'Jl, JlokyMeHTH Ha 00’ €KTH MPOMHUCIIOBOI BJIACHOCTI
HOro BinomocTi
CKJIaI0BI bibmorpadiuni naxi 1010 1X
YJaCTUHU mi
Bincmoxkty- | I1at.100184. Vkpaina. MIIK D21F 3/10 (2006.01)
BaJbHUI Banl | /MapueBcekuii  Bikrop Muxkonaitosuy,Ilporiak  AnHa
dopmyrouoi | CepriiBHa; 3asBHMK 1 BJIaCHUK MapueBchkuii BikTop Hie
YaCTUHU MuxkonaiioBuy;IIportak  Aana Cepriieaa, 10.07.2015,
ITPM bron. Ne 13.
@opmyrounii | [Tat. Ne 2010120644/12 , Poccuniickas @enepanust, MIIK
npuctpii | (2006.01) D21F 3/02, D21F 7/08 (2006.1), D21F 27/02.
I[TPM CrpykTypupyrolas JeHTa JJIsI U3TOTOBJICHUS OYMaKHUX
canderox/ Knepemun HuraBap, Tomaccon Oma, AGepr Hie
bo-Kpucten, [Ixxoncon Kepu II., Jla®oun xon [Ix.;
BrnacHukn OnbOanu MutepHemnn xoprn.— RU2407838C2;
3asBi. 27.12.2011; my6:1. 20.06.2014, bron. Ne 17. — 4c.
®opmyrounii | Patent Ne 4526389 Japan, Current CPC Class:D21F 9/02
npuctpii | (2006.01); D21F 1/52 (2006.01); Formation of a paper or
[1PM paperboard web in a twin wire section of a twin-wire
former or formers/ Inventor Tlie
T—=04y, VT V—, =TT 4 TAFR, FIF4T
v, SHAT)VANTERY, NX T =T 4 3, TURA
a4 xy, 774 — Ne JP 4526389;Appl. No.: 9;
Filed: 2010.6.11. Publication Date:2010.8.18. — 20 p.
®opmyrounii | Patent Ne 9,856,603 United States Patent, Current CPC
npuctpii | Class: D21F 11/006 (20130101); D21F 11/145
I[TPM (20130101); D21F 1/76 (20130101); D21F 5/18
(20130101). Process for production of a fibrous pulp web
/ Anzel; Andreas (Graz, AT), Gissing; Klaus (Judendorf- Tlie
Strassengel, AT), Scherb; Thomas (Sao Paulo, BR),
Mausser; Wilhelm (Graz, AT); Assignee: ANDRITZ AG
(Graz, AT) (US) — Ne US 9,856,603; Appl. No.:
15/283,636; Filed: October 3, 2016. Publication Date: Apr
6,2017.—-20 p.
ApPK.
JIB51.705411.001 113 02
3wmH. | Apk. Ne dokym. Midnuc |dama




[TpomoBxenus Tadbmmi A.1

®opmyrounii | Patent Ne 20100065234 United States Patent Application
npuctpiii | Publication, Current CPC Class: D21F 3/00 (2006.01);
[TPM D21F 11/00 (2006.01); B23P 23/00 (2006.01). Structuring
belt, press section and tissue papermaking machine for
manufacturing a high bulk creped tissue paper web and
method therefore/ Inventors: Ingvar Berndt Erik Klerelid Hie
Karlstand (SE); Ola Thomasson, Rottneros (SE);
Assignee: Ingvar Berndt Erik Klerelid Karlstand (SE); Ola
Thomasson, Rottneros (SE); — Appl. No.: 12/561,840;
Filed: Sep. 17, 2009. Publication Date: Mar. 18, 2010. —
30 p.

VY pe3ynbTari NpOBEIEHUX MaTEHTHUX JOCIII)KEHb BCTAHOBIICHO:

1) po3poOneHa KOHCTpyKIlisi (OpPMYHOYOTO Bajly XapaKTepU3YEThCS 3arajJbHUMHU
CYTTEBUMH O3HAaKaMH, IO € CIUIbHUMHU JJI1 MPOAHATI30BaHUX MPOTOTHUMIB KOHCTPYKIIII.
[IpoTre cyTTe€BO HOBOIO € KOHCTPYKIIisl pO3pOOIIOBaHOI CUCTEMU 3HEBOJAHEHHS MalleépOBOI0
MOJIOTHA.

2) po3pobitoBaHa cucreMa (popMyBaHHS Ta 3HEBOJHEHHs MarepoBOro MOJOTHA Ha
dbopmyrouyoMy Bajldy BIJANOBIJIAIOTh yMOBaM MMAaTEHTO3JATHOCTI BHHAXOMy (KOPUCHOT
MOJIei) uepes Te, 1I0:

- yCi CYTT€BI O3HAKU HANOIMKYMX aHAJIOTIB HE BUKOPUCTAHO Y PO3POOTIOBAILHOMY
(opMyrOUOMY MPUCTPOIO NANEPOPOOHOT MAIINHH;

- 3T1IHO 13 3aKOHOM YKpainu «IIpo oXopoHy npaB Ha BUHAXOU Ta KOPUCHI MOJIEI1»
KOHCTPYKIIiSl POEKTOBAHOTO (hOPMYIOUOTO Basia (hOPMYIOUOTO MPUCTPOIO MArepopoOHOT
MAIIIMHY BIJMIOBIJIA€ KPUTEPIIO0 «BUHAXITHUIILKUHN PIBEHb» Ta KPUTEPIIO «HOBU3HA»;

3) mpoBITHUMHU JiepKaBaMu y Tamy3i manepopobHoro BupoOHuirBa €: CIIIA,
Oinnsanais, Himeuunna, fAnonis ta Pociiicbkka ®enepanis. [Ipu npoMy 3amaTeHTOBaHI
BUHAXOJU ¥ KOPUCHI MOJIENl CTOCYIOThCS SIK popMytoyoro npuctporo [IPM B minomy, Tak

1 1oro OKpeMHx BY3JiB;

ApK.

JIb51.705411.001 I13
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Tabnuisg A.2 — PerimaMeHT Nomryky

‘WANOQ BN

ewefy| onupiy

€L 100" TI¥SOL 1S9Il

Knacudika-
[Ipenmer o -
Howmyky ikHI iHAeK- | PeTpo-
(OI'J1, ioro Mera nouryxy JlepskaBa HOIL cu MIIK, chek -
> iHdopmarrii p YKY MIIK3, THUBHICTb Joxepena iHpopmartii
CKJIJIOBI
wacTiHm) MKTII, MOLIYKY
YK
BigcmoxTy- BusnaueHnns Vkpaina, CIIIA, D21F 1/00, | 1999 — Unugaes B. A. O6opyayBanue
BaJbHUM  Baj | MATEHTO- Kanaga, Himeuunna, | D21F 1/48, | 2018 LEJUTIOJI03HO-0yMakHOTO
bopmyrouoi cupomoxHocTi | Kuraii, D21F 3/10 npousBoacTBa. T.2. — M.: Jlecnas
yactunu [IPM | mpoekToBanoi | BenukoOpuraHis, (2006.01); IPOMBIIIEHHOCTH, 1981. — C. 264
KOHCTpYKUii M | @innsHais, [onema, | VK
BU3HAUYCHHS Bonrapis, [Bemis, 676.056, Onare, .M. Texnomoruss Oymaru.
TCHICHIIIHN Opaniris, AnoHis. 676.056.23/ VYuebnuk nansa By3oB / JI.M.Dnsre. —
PO3BUTKY 217, M. JlecH. mpom-cTh, 1988 — 440 c.
JTAHOTO 676.056.23,
HaNpsIMKY B 676.056.32. Kypos, H.H. Teopust u KoHCTpyKIIUA
TEXHII MalmuH W 000pYyIOBaHUS OTPACTH.

bymaro- wu kapToHOjenatrenbHbIE
MamuHbl: Yueb. [Tocobue / Tlox pen.
B.C. Kyposa, H.H. Koxymmuna. CII6.:
U3n-Bo Ilomutexn. Yu-ta, 2006. —
588 c.
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Tabmuns A.3 — [HI1a HayKOBO-TEXHIYHA TOKYMEHTAallis, BiiiOpaHa /i MOAAIbIIOro aHali3y

OI' /1, ioro cKjaa0Bl YaCTUHH

Jlxepena iHbopmartii

biomorpadiuni naxi

dopmyrounii Ball HopMyr0uOTO

npucrporo [I1PM

Unyaes B. A. O6opyayBaHue LEITIOI03HO-

OyMakHOTO Mpou3BojAcTBa T.2

M.: JIecHast TpOMBIIIUIEHHOCTb,

1981.-C. 83

dopmyrounit Baja GopMyr0doro

npucrtporo [I1PM

Oitgua M. S, BymaroaenarteiabHble U OT/ICJIOYHbIC

MallTMHBI

1970. — C. 202-206

dopmyrounit Baa GopMyr0d0To

npuctporo [IPM

Kyrymes U. /1. Teopus nporecca oTivuBa u

00e3B0KeBaHUsI OYMa)KHON MacChl

M.: JIecHast npOMBIIUIEHHOCTb,

1967. — C. 46-48

dopmyrounit Baja GopMyr0doro

npucrtporo [IPM

Kypos, H.H. Teopusst u KOHCTpyKUHS MallMH M
o0opynoBaHuUs oTpaciu. bymaro- u
KapToHOJeaTebHble MaluHbl: Y4eb. Ilocobue /

ITox pen. B.C. Kyposa, H.H. Kokymuna. CIIO.

WU3n-Bo Ilommrexu. YH-ta, 2006.
— 588 c.




Tabmuis A.4 — AHalti3 HOBU3HU, BUHAX1THUIILKOTO PIBHSI Ta MPOMHCIIOBOI TPUIATHOCTI TPOSKTOBAHOTO 00 €KTa
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OI' 1, ioro ckamoBi MoxnuBocTi
A — Iporornn BMKOPHCTaHHs
OdikyBaHHIA pe3yabTaT y
Haspa .CyKyn— bibmiorpadiuni qani | CyKynHICTb O3HaK HPONHEIOROEH
HICTh O3HAK
dopmyro- a) Bakyym- | llar. Ne2010120644/12, | a)popmyrounii Baa; | 30LIbIICHHS MBUAKOCTI | MOXIIHBE
YUl IPUCTPIN | KaMepu; Poccuiickas denepauns, | ) rayyq-pan Ta SIKOCT1 BUIAJICHHS BUKOPUCTAaHHS B
TSt 0) 13\//1(?21(]522(;%679(1); D21F B) O€3KIHEUHa CiTKa; | BOJM 3 MAlepoBOIO 1I€JIFOJI03HO-
dbopmyBaHHs | iepdopo- (200%.1), D21F 27/02. I') HarpiBHI TJIUTH MOJIOTHA. ManepoBii,
TOHKOTO BaHa CTpyKTypHpyOImast TEKCTUJIBHIN  Ta
MarnepoBoro | 000JIOHKa JIEHTA JIJTsl H3TOTOBIICHHUS XIMIYHIH
I0JIOTHA OymMaxHHUX Can(eTox/ IPOMHUCIIOBOCTI.

Knepenun WHrasap,
Tomaccon Omna, AGepr
bo-Kpucren, Jl>)xoHcOH
Kepu I1., JlTa®onx />xoH
JIx.; BmacHuku Onbanu
WNHTepHenH kopm.—
RU2407838C2; 3asBi.
27.12.2011; my6a.
20.06.2014, bromn. Ne 17.
—4c.
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[Iponoxenus Ttabmuii A.4 — AmHagl3 HOBHM3HM, BHHAXIJHUIIBKOTO PIBHI Ta MPOMHUCIOBOI MPHUIATHOCTI

MPOEKTOBAHOTO 00 €KTA

ewefr| onupiLy

€L 100" TT¥SOL TS9Il

OT'Jl, #oro ckiamoBi n MosxmBocTi
YaCTUHU pOTOTHIT BHUKOPUCTAHHA
OuikyBaHHil pe3yabTaT y
Haspa Cyryn-Hiets bi6miorpadiuni gaHi CyKyITHICTh O3HAK HPONHETOBOSH
O3HaK
BincmokTty- | a) Bakyym- | I1aT.100184. Ykpaina. |a) Bakyym-kamepu; | 3MEHILEHHS JOBXKUHU Moxnuse
BAJIHUM BaJl | KAMEPH; MIIK D21F 3/10 0) nepdopoBana NUIAXy QuUIbTpaii i, BUKOPDUCTAaHHS B
0) nepdopo- | (2006.01) 000JI0HKa B1JIMOBITHO, L[EJIF0JIO3HO-
BaHa /MapueBcbkuil BikTop | B) Oe3KiHEUHa CiTKa; | T1ApaBIiyHOrO -nanepoBiii
000JIOHKa MuxkonaiioBuy,lIponak | r) yuiiJibHEHHS onopy ¢iapTpallli, | IPOMHUCIOBOCTI
Amnna CepriiBHa, BAKyyM-KaMep 3MEHILICHHS mymy,

3asIBHUK 1 BJIACHUK
MapueBchkuii Biktop
MuxkosnanioBuy; I Ipomak
Amnna CepriiBHa,
10.07.2015, bBron.Ne 13.

1) cucTeMa
OYUIICHHS
BHYTPILIHBOT
000JIOHKH
€) maH4oxa

3MEHILIEHH MapKyBaHHS
KapTOHHOT'O MOJIOTHA.

LOT
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[Iponoxenus Ttabmuii B.4 — AHam3 HOBU3HHM, BHHAXIJHUIIBKOIO PIBHA Ta MPOMHUCIOBOI IPUAATHOCTI

MPOEKTOBAHOTO 00 €KTA

ewefy| onupiyy

€L 10O TT¥SOL TSLIC

OI']1, fioro ckJaoBi MozxnuBocTi
IIporoTun BHKO
JaCTUHHU pUCTaHHS
OuikyBaHUi pe3ynbTaT y
, MIPOMHUCIIOBOCTI
Hassa Cykyn Bi6ui _— : :
. morpadiunl gaHi | CyKymnHICTh O3HaK
HICTh O3HAK pad A yryn
dopmyrounii | a) popmyro- | Patent Ne 4526389 Japan, | a) BakyyM-kamepu; | 3MEHIIICHHS JOBKUHU MosxiuBe
IpUCTpH YUl B, g/l(l)rzregt()gg&Ck]l)SZﬁ:ZW 0) nepdopoBana nuaxy QuibTparii 1, BUKOPUCTAaHHA B
0) rayu-Bai 1/52 2200 6 Olij 00o0s10HKa BIiJIMTOBITHO, IIEJTF0JI03HO-
Formation of a’paper or | B 663.K1He‘{Ha CITKa; | TAPABIIYHOTO -[anepoBin .
paperboard web in a twin | T) YIUUIbHEHHSI oropy ¢biapTparlii, | MPOMUCIOBOCTI
wire section of a twin- BaKyyM-KaMep 3MCHIICHHS mymy,

wire former or formers/
Inventor

T—04y, Yo7
—, =TT 474
xv, BIAT, 2
T TV AJLIRR L, N
YRT=NT 4R,
TUVRA2ZTA R,
T T 4 —NeJP
4526389;Appl. No.: 9;
Filed: 2010.6.11.
Publication

1) popMytoUl Bau
€) BIJICMOKTYHOYH
SIUKU

3MEHILEHHS MapKyBaHHS
KApTOHHOTI'O MOJIOTHA.
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[Mponosxkennss Ttabmuui B.4 — Amnami3 HOBU3HM, BHMHAxIJHHMIIBKOTO PIBHS Ta MPOMHUCIOBOI TMPUAATHOCTI

MIPOEKTOBAHOTO 00 €KTa

ewefr| onupiry

€11 100 TT¥SOL TSIl

OI' 1, ioro ckamoBi Tporomu MoskimBocTi
YaCTUHU OuikyBanmii BUKOPUCTAHHS
i pesyIIbTat I OMI/IC};IOBOCTi
Haspa Cywyn- Bibmiorpagiuni gani CyKymHicTs P
HICTh O3HaK O3HaK
®opmyrounii | a) popmyro- | Patent Ne 9,856,603 United a)popmyrounii | [Hrencudikamiss | Moxiause
MPUCTPIN YW BaJ; States Patent, Current CPC BAJI, poLEeCy BUKOPHUCTaHHS B
0) Class: D21F 11/006 (20130101); | 6) 6e3kiHeuHi1 BUPOOHUIITBA 1IEJTF0JI03HO-
dbopmyrout | D21F 11/145 (20130101); D21F | citku; BOJIOKHUCTOTO -TIanepoBii
CITKH 1/76 (20130101); D21F 5/18 B) ray4-Bai LICJTFOJIO3HOTO MIPOMUCITIOBOCTI
(20130101). Process for MOJIOTHA IUIAXOM
production of a fibrous pulp web 3aCTOCYBaHHSI
/ Anzel; Andreas (Graz, AT), KOHCTPYKIIi1
Gissing; Klaus (Judendorf- TPUKaAMEPHOTO
Strassengel, AT), Scherb; BiJICMOKTYBaJTb-
Thomas (Sao Paulo, BR), HOT'O Baly

Mausser; Wilhelm (Graz, AT);
Assignee: ANDRITZ AG (Graz,
AT) (US) — Ne US 9,856,603;
Appl. No.: 15/283,636; Filed:
October 3, 2016. Publication
Date: Apr 6, 2017. — 20 p.
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[Mponosxkennss Ttabmuui B.4 — Amnami3 HOBU3HM, BHMHAxIJHHMIIBKOTO PIBHS Ta MPOMHUCIOBOI TMPUAATHOCTI

MIPOEKTOBAHOTO 00 €KTa

ewefr| onupiLy

€L 100" TT¥SOL TS9Il

OI' 1, ioro ckamoBi Tporomu MoxnuBocTi
YaCTUHU OuikyBanmii BUKOPHUCTAHHS
i i pesyIIbTat 1| OMI/IC};IOBOCTi
Hasga CyKkyn-HICTb BiGmiorpadiusi xaxi CyKynHICTb P
O3HaK O3HaK
dopmyto- a) Patent Ne 20100065234 United a)dopmyro- InTencudikamis | Moxiupe
17071 dopmyrounii | States Patent Application YUU BT, IIpoLECy BUKOPDUCTAaHHSA B
MIPUCTPIN Bajl Publication, Current CPC Class: 0) Oe3KkiHEeYH1 | BUPOOHUIITBA LETI0JI03HO-
0) D21F 3/00 (2006.01); D21F 11/00 | ciTkwu; TOHKOTO -TIanepoBii
Oe3KIHEYHa (2006.01); B23P 23/00 (2006.01). | B) rayu-Ban MarnepoBOro MIPOMUCITIOBOCTI
ciTKa Structuring belt, press section and [MOJIOTHA HUIIXOM
tissue papermaking machine for 3aCTOCYBaHHSI
manufacturing a high bulk creped KOHCTPYKLIT
tissue paper web and method BIJICMOKTYBaJIb-
therefore/ Inventors: Ingvar Berndt HOTO
Erik Klerelid Karlstand (SE); Ola OJHOBaMEPHOTO
Thomasson, Rottneros (SE); BaITy 13
Assignee: Ingvar Berndt Erik OpOH30BOIO
Klerelid Karlstand (SE); Ola 000JIOHKOIO

Thomasson, Rottneros (SE); —
Appl. No.: 12/561,840; Filed: Sep.
17, 2009. Publication Date: Mar.
18,2010. -30p.
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Homartok b

[Iporpama po3paxyHKy (popMyrodoro Bajga Ha KOPCTKICTh

3MH.

ApPK.

Ne dokym.

Midnuc

[lama

JIB51.705411.001113

ApPK.
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b.1 Anroput™m po3paxyHky (popMyrH40ro Bajaa Ha »KOPCTKiCTh

< MoyaTok )

v

BeefleHHA gaHux
D1, 02,0, B, F

l

Po3paxyHok
LE 2

.

BuBeAEHHA faHuX
llzzll ; z

.=
Com

JIb51.705411.0011I13

3mH.

Apk.

Ne dokym.

lidnuc

[lama

ApPK.
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Inentudikatopu, BUKOPUCTaHI B pO3paxyHKy HaBeaeH1 B Ta0uii b.1.

b.1 - Tabnuns ineHTudikatopin

Hassa [loznauennss | PosmipHicTs | ImenTudikarop
30BHIIIHINA JIIaMEeTP 000JIOHKHU D, M D1
Baja
BayTtpimHii riametp 0007I0HKH D, M D2
Baja
[[luprHa KOHTAKTy B, M Bce
Monynb npyKHOCTI E H E
CyMapHe HaBaHTa)KECHHS Ha Bajl Q kH Q
Yucno mi T - Pi
ApK.
JIB51.705411.001113 13
3ur. | Apk. | Nedokym. | nmionuc |dama




CLS

D1 =

D2 =

PRIN

END

Mporpama po3paxyHKy ¢opmyroHOro Basia Ha XXOPCTKICTb

(P1 * (D1"4 * D2"4))

(Q * Bc2)

F / Bc

T \\Z:ll, Z

(384 * E * I)

Pe3ynbTaTh po3paxyHKy:

Z

= 3.574*107 u

/ 64

3MH.

Apk.

Ne dokym.

Mionuc

[lama

JIB51.705411.001113

ApK.
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[TaTeHTH, SIKI BAKOPUCTAH] Y TATEHTHOMY JTOCJII)KEHHI

Honatox B

3MmH.

ApPK.

Ne dokym.

Midnuc

LHama

JIB71.705411.001 I13

ApK.
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YKPAIHA

E

OEPXABHA CITY)XXBA
IHTENEKTYAJbHOI
BNACHOCTI
YKPAIHU

RS
[Nz

agUA 11100184 35U

(51) MK
D21F 3/10 (2006.01)

(12) ONUC OO NATEHTY HA KOPUCHY MOJEIJb

(21) Howmep sasBku: u 2015 01427
(22) [ata nopanHs saseku:  19.02.2015

(24) RNarta, 3 skoi € unHHMMKM 10.07.2015
npaBa Ha KOPUCHY
mopens:

(46) My6nikauisa sinomoctern 10.07.2015, Bron.Ne 13
Npo BUAAYY NaTeHTy:

(72)

(73)

BuraxigHuk(n):

MapueBcbkui Biktop Mukonanosuy (UA),
Mpouak AHHa CepriiBHa (UA)

BnacHuk(n):

MapueBcbkun Biktop MukonanoBuu,
OynbB. PycaHniBcbkuin, 1, kB. 56, m. Knis, 02154
(UA),

Mpouak AHHa CepriiBHa,

Byn. IBaHa Jlence, 83-r, kB. 7, M. KniB-126,
03126 (UA)

(54) BIACMOKTYIOUMIA BAN

(57) Pedpepar:

BigcmokTytounin Ban MIcTUTb pyxomy 00ONoOHKY, nepdopoBaHy OTBOpaMu, ska obepTaeTbes, Ta
HepyxoMy BIOCMOKTYIOUY Kamepy 3 MNO3JO0BXHIMUW i pagianbHUMK YLLiNbHEHHAMU. Ha 30BHILWHIN
NMOBEPXHi PyXOMOi 060SOHKM po3MiLLieHa CiTka y BUrMaA4i NaH4Yoxu, TopLi SKoi 3akpinmneHi mydTamu.
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KopucHa mopenb HanexuTb A0 Lentono3Ho-nanepoBoro BUPOOHMLTBA, a came npuUcTpois
BUAAnNeHHs pianHM i3 nanepoBoro, KAPTOHHOIO abo iHLIOro NOMNOTHA, WO PYXaeTbCs.

3agava KOpPUCHOI Moeni - 3MEHLLIMTU OOBXUHY Wnsxy cinbTpadii i, BianoBigHO, riapaenivyHun
onip inbTpauii, 3BMEHLWNTU LWIYM, 3MEHLUUTUN MapPKyBaHHA KapTOHHOIO MOMOTHa.

Bigomo BiacMokTytouMiA Bar, WO BUOpaHUi 3a Hanbnvxkyumm ananor [1].

Y BiZOMOMY NPUCTPOI 3a4a4elo BUHAxX0Ay € 3HWKEHHS WyMy npu poboTi Bana.

[lo HeoONiKiB BiAOMOro NPUCTPOID MOXHA BigHECTU:

- WyM npwu poboTi Bana;

- MapKyBaHHS NONoTHa OTBOPaMu pyxoMoi 0BOMOHKN;

- (binbTpauis BoAM 3 NanepoBOro NOMoTHa A0 OTBOPIB ODOMOHKU 3AINCHIOETLCA Yepe3 npecose
NOMNOTHO, L0 CTBOPIOE BENUKWIA FiapaBnivyHMi onip.

MocTaBneHa 3agava KOPUCHOI MoAeni - YAOCKOHanWTU BiAOMUIN BiACMOKTYIOUMI Barl LUMISXOM
YCYHEHHS yKa3aHuxX HeJoniKiB.

lMocTtaBneHa 3apava BUPILLYETHCS TUM, LLIO Ha 30BHILLHIO MOBEPXHIO Bana oadraeTbCs cityacTta
naH4yoxa, sika 3adpikcoBaHa TepMoycaaKoo, TopLi AKOi 3aKpinneHi TepMmoycagouHUMm MydTamu.

Ha cirypi 1 nokaszaHo cxemy BiACMOKTYHYOro Bana; Ha qoirypi 2 nokasaHo po3pi3 A Ha dirypi 1.

BiocmokTytoumii Ban ckragaetbcsl 3 pyxomoi obonoHkm Bana - 1 nepdopoBaHOi OTBOpaMu,
HEPYXOMOi BIACMOKTYOHOI KamMepu - 2 3 YLifNbHEHHAMW: nepwum - 3 i gpyrum - 4; kamepu
BiZACMOKTYBaHHS - 5; CiTKu1 y BUrnsai naH4Yoxu - 6. BigCMOKTYOUMIA Ban KOHTaKTy€e 3 NPECOBMM CYKHOM -
7 Ta KaPTOHHWM MOSIOTHOM - 8, LLO CTUCKAKTLCA NPecoBuMM BarnoM - 9; noTik soau - 10.

MpucTpin npaute TakMm YNHOM:

[MonoTHO BOMOKHUCTOrO Matepiany (KapToHy) 8 nepemillyeTbCs NPecoBUM CYKHOM 7 Ha 06ONOHLi
Bana 1, Npoxoasyv Hag BiACMOKTYIOYOK Kamepow 5, B ki nigTpumyeTbcs Bakyym. [lig aieto
rpagieHTa TUCKY, L0 CTBOPIOETLCA BaKyyMOM i TUCKOM Bana 9 3 KapTOHHOro nonoTHa noTik Bogm 10
PINbTPYETLCA B CYKHO, NEPNEHAMKYNSAPHO SKOMY MPOXOAUTb B CiTKY i Aani no noBepxHi OBONOHKM
HagxoauTb B i oTBopW. Yepes oTBopK, Boda NOTpannsie B BiOCMOKTYKOUY kaMepy. 3 BiACMOKTYHOYOI
Kamepw BoZa 3 NOBITPSIM BiACMOKTYETLCS B BaKyyMHY CUCTEMY.

MoTik NOBITPS, SAKNIA NPOXOAUTL B OTBOPM OBONOHKMU PO3AINSETLCS CITKOK Ha TOHKI CTPYMEHI, WO
3MeHLLye Wwym npu poboTi Bana.

CiTka nepekpuBae 0TBOpM, LLLO 3anobirae MapKyBaHHIO NOMOTHA.

OcCHOBHY JOBXWHY LWNAXy dinbTpauii Boga 3 nanepy NpoXoAuTb A0 OTBOPIB ODONOHKM 4Yepes
CiTKy, slka CTBOPIOE Ayxe Mmanui rigpasnidHmn onip (B 20 pa3 meHLWwnin 3a onip, LLO CTBOPOE CYKHO).

3MeHLIEeHHA rigpaBniyHOro onopy 36inbllye LWBMAKICTL inbTpadii Bogu i, BigNoOBIgHO,
36iNbLUYETLCA CyXiCTb MOMOTHA Nicns Npecy.

Take BWKOHAHHSA 3anpONOHOBAHOIO MPUCTPOID A03BOMSAE 3MEHWMWUTU Yac inbTpauii B CykHi i,
BiAMNOBIAHO, rigpasniyHMin onip inbTpauii, SMEeHWNTb WYyM, a TAKOX 3MEHLUUTb MapKyBaHHSA NONOTHa.

[xepeno iHdopmauiii:

1. Onuc BuHaxoay o nateHTyWO 139661 A1 D21F3/10, onyon. 15.04.2011. Bron. Ne 9A, PI -
00130 Helsinki (FI)

®OPMYJA KOPUCHOI MOJES!

1. BiacmokTyloumMin Bar, Lo MiCTUTb pyxomy 060MnoHKy, nepdopoBaHy 0TBOpamMu, sika 06epTaeTbcs, Ta
HepyxoMy BiICMOKTYIOUY Kamepy 3 NO300BXHIMUY i pagianbHUMU YLiNbHEHHSAMU, SKUN BiApPi3HAETbCSA
TWM, LLIO Ha 30BHILLHI NOBEPXHi PyXxOMOI 060MOHKN po3MilleHa CiTka y BUMMSAI MaH4yoxu, Topui sKoi
3akpinneHi mygpramn.

2. BigcmokTyounn Ban 3a n. 1, Skui Bigpi3HAETbLCA TUM, LLO CiTKa BUrOTOBMEHa 3 TepMOYyCcagouHOro
nonimepy.
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[Mpemnoxen ¢opmyroiuii cioii (hopmyrorei
JeHTHl 17151 (OPMOBAHHUSI BOJIOKHUCTOTO ITOJIOTHA
IIOCPEJCTBOM IIPECCOBAHMUSI B IPECCOBOM YACTH
OyMarozenatenbHON MamuHbl. POPMYIOLIHIA CITON
BBITTOJTHEH HETKAHBIM U UMEET CTOPOHY, HECYILYIO
IIOJIOTHO, IOBEPXHOCTh KOTOPOH g 0O6paboTku
BOJIOKHHUCTOTO MTOJIOTHA COJIEPKUT YIITyOIeHUs WU
BBICTYIIBI, (opMmupyIOLME Ha  OBEPXHOCTH
TPEXMEPHYIO CTPYKTYPY. Y TITyOJIEHUS UIU BBICTYIIbI
pacrpezieneHbl 0 CTOPOHE, HECyIel MOJIOTHO, U
BMECTE COCTaBJISIIOT 20-80% YKa3aHHOH
noBepxHocTH. Kaxnmoe yriybieHue WM BBICTYII
uMeeT pa3mep B auamnazoHe 0.25-2.5 MM B IepBOM

Crp.: 1

HAaMpaBJICHUM B IUIOCKOCTH BepxHed oOJacTu
TOBEPXHOCTH WU HIDKHEN 00J1acTu MOBEPXHOCTHU U
pasmep 0.25-2.0 MM BO BTOPOM HAIIpaBJICHUU B
IIJTTOCKOCTHU BerHeﬁ obactu IMOBCPXHOCTHU HIIN
HWKHeHN 001acTi moBepxHocTU. ITpryueM ykazaHHbIe
HaIIPABJIEHUS IPOXOAT MO NPSIMBIM YIJIOM OPYr
OTHOCHUTENIBHO JpYyra, a Kaxaoe yriyOJieHue WU
BBICTYIT COOTBETCTBEHHO UMEET CPEIHIO0 ITyOUHY
wm cpenHioo Beicoty d 0.05-0.6 MM, kornma
(hopMYIOIIHi CITOM HAXOIUTCS B CKATOM COCTOSTHUH,

U IJIomap a, pasuyto 0.3-4.0 e IIPU U3MEPEHUU
COOTBETCTBEHHO B IUIOCKOCTH BEpXHe#l oObiacTtu
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TTOBEPXHOCTH WJIM HUKHEH 00JaCTH MOBEPXHOCTH.
I[Ipu »sToM  dopmyrommii  CIoi  BBITOJHEH
BOJOINPOHUIAEMBIM, a YINIyOJEHHUS M BBICTYIIBI
BBIIIOJIHEHBI B YKa3aHHOM (OpMYIOLIEM CIIO€.

IIpennoxeHHoe  W300peTeHHUE

(56) (mpooiKeHue):

obecrieunBaeT

BO3MOXXHOCTh HW3TOTOBJICHHSI 10 TEXHOJIOTHUHU
MIPECCOBaHMS MOJIOTHA CAHWTAPHO-TUTHEHUYICCKON
OyMaru C BBICOKOM TIYXJIOCTBIO TIPU MAJIBIX
SHEPIreTHUCCKUX 3aTpaTax. 8 H. u 29 3.1m. ¢-11bI, 18
WIL.

US 20020062936 A1, 30.05.2002; US 5861082 A, 19.01.1999; EP 1959053 A1, 20.08.2008; WO 03078728

A2, 25.09.2003.

Crp.: 2
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(57) Abstract:

FIELD: process engineering.

SUBSTANCE: invention covers forming ply of
forming tape for forming fibrous web by compaction
of said web at paper making machine press part. Non-
woven forming ply has side bearing the web with sur-
face comprises recesses or ledges for processing fibrous
web to create surface 3D structure. Said ledges or re-
cesses are distributed over web bearing side to make
20-80% of said surface. Every recess or ledge features
size of 0.25-2.5 mm in first direction of the surface up-
per area plane or surface lower area and size of 0.25-
2.0 mm in second direction at surface upper area plane

Crp.: 3

or surface lower area. Note here that said directions
extend at right angle to each other. Note also that every
recess or ledge feature mean depth or mean height of
d 0.05-0.6 mm when forming layer is compacted. Also

it features area a equal to 0.3-4.0 mm? at measurement
made at surface upper area plane or surface lower area.
Note also that forming ply is water-permeable while
recess and ledges are made at said ply.

EFFECT: production of plump hygienic paper,
power savings.
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0€6616G¢C n o

(AR


http://www.fips.ru/cdfi/fips.dll/en?ty=29&docid=2519930

10

5

20

25

30

35

40

45

RU 2519930 C2

Hacrosiee nso0perenne oTHOCUTCS K (hopMyroleMy CI010 B COOTBETCTBUU C
OTPAHUYUTEITEHOM YaCThIO I1. 1 (hOpMYITBbI H300peTeHNs U K (POPMYIOIIEH JIEHTE B COOTBETCTBUM
C OrpaHUYMUTEIbHOM YacThio 11.10 hopmynsl n3o0petenus. Hactosiee n3oopeTeHne Takxe
OTHOCHUTCS K ITPECCOBOM YaCTH B COOTBETCTBUU C OTPAHUIUTEITLHOM YACTHIO 11.15 GopMyIIs
n300peTeHHs U K OymMaroenaTeIbHON MaIlIMHE 17151 U3TOTOBIICHUS] CAHUTAPHO-TUTUEHUUYECKOM
OyMaru B COOTBETCTBHUM C OT'PAHUUUTEIHHOM YacThIO 11. 18 (popmMyIisl H300peTeHusl.

N3006peTeHne Takke OTHOCUTCS K CIOCO0Y U3rOTOBJIEHUS! C(hOPMOBAHHOTO MOJIOTHA
CaHUTAPHO-TUTMEHNYECKOM OyMaru ¢ BHICOKOM IMMyXJIOCTBIO U K TAKOMY IOJIOTHY.

Kpowme Toro, n3obpereHre OTHOCUTCS K CIIOCOOY YCOBEPIIEHCTBOBAHUS CYIIIECTBYIOILEH
OymaroenaTeabHOM MALIMHBI 11 U3TOTOBJIEHUS] CAHUTAPHO-TUTMEHUUECKOM OyMary.

TepMuH «CaHUTaAPHO-TUTUEHUUECKAS] OyMara», UCTIOIb3YEMbIif B HACTOSIIEM OIUCAHUH,

OTHOCUTCS K MSITKOM OyMare ¢ 6a30BbIM BECOM OOBIYHO MeHee 25 r/m?. TTonoTHO CaHUTAPHO-
TUTMEHUYEeCKOoi Oymaru (hopMupyeT OymMary-oCHOBY JJISI HEKOTOPBIX OAHOCITONHBIX U
MHOTOCJIOMHBIX U3/IEJINI, HAIIpUMep cajleTOK, MOJOTEHEl U PYJIOHOB TyaJIeTHOM Oymaru.

JI1st mpou3BOAMTENEN CAHUTAPHO-TUTMEHUUECKON OyMaru >keaTelIbHO MPOU3BOIUTh
W3IEITNSI C BBICOKOM IMTyXJIOCTHIO M 3HAUUTEIIBHON MATKOCTHIO. B TO Jke Bpems 3HepreTHIecKue
3aTpaThl HA U3TOTOBIICHUE TAKUX U3/IEIUN OKA3bIBAIOTCS 3HAUMTEIIbHBIMMU.

JI7151 I3rOTOBJICHUS KPETIMPOBAHHOM CAHUTAPHO-TUTMEHNIECKOM OyMaru CyIecTBYIOT 1B
crocob6a 00e3B0okUBaAHUS CHOPMUPOBAHHOTO MOKPOTO OYMaXKHOT'O MOJIOTHA HA OCHOBE
LIEJUTIOJIO3HBIX BOJIOKOH, IIPUMEHSIEMbIE IO €0 BBICYIIMBAHUS U KPEIMPOBAHUS HA
AMEPUKAHCKOM CYIIMILHOM Oapabane. B 5KOHOMUYECKH MPEAOYTUTEILHON TEXHOJIOTHU
OyMaKHOE MOJIOTHO, Pa3MEIIEHHOE Ha BOMIIOKE, 00€3BOKHUBAIOT B OJTHOM UJIM ABYX ITPECCOBBIX
3a)KMMax C BAJIAMH, Pa3MEIIEHHBIMU HATIPOTUB aMEPUKAHCKOTO CYIIMILHOTO OapabaHa.
DTOT c1ocob MO3BOJISIET MOJYYUTh CAHUTAPHO-TUTHEHUYECKYIO0 OyMary ¢ OTHOCUTENIbHO
HU3KOM MyXJIOCTBIO 0€3 YETKOW CTPYKTYPBI Ha MTIOBEPXHOCTH. [[pyrum crmocobom siBsieTcst
CKBO3Hasl CYIIIKa BO3/1yXOM, COTJIACHO KOTOPOW OYMaKHOE IMOJIOTHO 00€3BOKUBAIOT B BAKYYME,
a3aTeM BBICYLLIMBAIOT CKBO3HOM CYLLIKOW BO31YXOM A0 OAa4YM HA AMEPUKAHCKUI CYyIIMIbHBIN
OapabaH 11T OKOHYATEITLHOTO BBICYIIMBAHMS M KpenrpoBaHus. CKBO3HAS CyIIIKa BO3AYXOM
MO3BOJISET MOJYUYUTh BBICOKYIO ITyXJIOCTh U YETKYIO CTPYKTYPY, HO TpeOyeT 110 MEHbIIIelH
Mepe BIIBO€ OOJIbIIIE YHEPTHU IS U3TOTOBJICHHUSI TOHHBI OyMaru.

Brut0o npeniokeHo UCrnoab30BaTh MPECC C YBETUYEHHBIM ITPECCOBBIM 325KUMOM,
Pa3MeIeHHBIM HAIIPOTHUB AMEPUKAHCKOTO CYIIMIIbHOTO OapabaHa, IJis yIIy4IlIeH)s] KauecTBa
CaHUTAPHO-TUTMEHWYECKOM OyMaru. 3amaueil SBIsUIOCh MOJIYyYeHUE JTyUIero KauecTBa u
0oJiee BHICOKMX MYXJIOCTU U MSITKOCTH B CPABHEHUM CO CTAHIapPTHBIMU criocobamu. beiio
YCTAHOBJICHO, YTO MOHO MOJTYYUTh HEKOTOPOE YIIyUIICHHE, OJJTHAKO TIPU 3TOM U3JIEIIHE B
OOJIbIIIEH CTETIeHU aHAJIOTUYHO CTAHIAPTHOMY U3/IENIUI0, YeM U3/IEITUIO, U3TOTOBJIEHHOMY IO
TEXHOJIOTUM CKBO3HOM CYIIKM BO3yXOM. TOJIIMHA WM TyXJIOCTh OyMaru sIBISIOTCS
CYIIECTBEHHBIMU B OTHOIIIEHHUH CIIOCOOHOCTH OyMaru BIIUTHIBATH BOAY, 4 TAK)KE B OTHOLIEHUU
OIIYILIEHUSI TKAHEBOW CTPYKTYPbI M MATKOCTU. TakuM 06pa3oM, TEXHOJIOTHSI CKBO3HOM CYIIIKH
BO3/IyXOM BCE €IIe MTPEBOCXOAUT TEXHOJIOTHIO ITPECCOBAHUS B OTHOIIIEHUH KAa4eCTBa
OyMaXHOTO MOJIOTHA, OJHAKO UMEET 3HAUUTEIbHBIA HEIOCTATOK, COCTOSIIUI B TOM, UTO
oHa TpeOyeT OOJIBIINX SHEPTETUYECKHX 3aTPAT, YEM B CIIy4ae C TEXHOIOTHEN MTPECCOBAHMSL.

brumi npepioxkensl 6ymaroaenaTeibHbIE MAITMHBI, UCIIOJIB3YIOIINUE TEXHOIOTHIO
MIPECCOBAHMSI JJIS1 OTHOBPEMEHHOT'O 00€3BOKMBAHUS U OPMOBAHHUS OYMaru mpu MOMOIIIH
dhopmyromelt oaexabl. O6e3BoxkUBaHUe U GOPMOBAHUE OCYIIIECTBIISIIOT IO MEHBIIIEH Mepe B
OJTHOM TIPECCOBOM 3aKMM€ BO BpeMsl TPAHCIIOPTUPOBKHU OYMaKHOTO MOJIOTHA OT BOMJIOKA
K (hopMmyrorIel ofexae. 3aTteM OyMakHOE MTOJI0THO, pa3MellieHHOe Ha (popMyIOIIeit OIexK e,
TPAHCIOPTUPYIOT K AMEPUKAHCKOMY CYIIWJIBHOMY OapabaHy ITpy MOMOIIIU TPECCOBOTO BaJja,

Crp.: 4
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00€eCTeunBaIOIIEr0 UCKITIOYUTENIFHO TPAHCIIOPTUPOBKY OyMaXHOTO TOJIOTHA. B kKauecTBe
dhopmyrolel oAk 1bl TAKOTO TUIIA MOTYT MCIIOJIBL30BAThCS JIEHTHI WM TKaHUu. Hacrosiee
n300peTeHrue OTHOCUTCS K (hopMYyIoIIieH JIEHTE, T.€. HeTKaHOM (hopMytolen oexae. ITo
03HAYaET, YTO TPEXMEPHbIE CTPYKTYPHI ITOIYUYaIOT HE IMPU MOMOIIU TEKCTUIILHOTO MaTepuaia,
a apyrumu cpeactBamu. [TyxiocTs 6yMaru nogep:xubaercs 6aarogaps nogaye BOJIOKHUCTON
CETKHU B yTTyOJIEHHUS JIEHTHI, YTO MMO3BOJISIET IPEIOTBPATUTH CXKATHUE BOJIOKHUCTOMN CETKHU IPU
00€3BOKMBAHUU B IIPECCOBOM 3aKUME.

Bripakenue «popMoBaHue» OymMaru, UCIIOJIb3yeMOe B HACTOSIIIEM OTTMCAHUM, OTHOCUTCS
K BBIJICJIKE TPEXMEPHON CTPYKTYPHI (DOPMYIOIIETO CIIOSI B MOKPOM BOJIOKHHUCTOM TTOJIOTHE
P MPECCOBAHMH, KOT/1a BOJIOKHUCTASI CETKA 3AIOIHSET TPEXMEPHYIO CTPYKTYPY popmyroleit
JIEHTHI, U K TOMY (DaKTy, 4TO BOJIOKHA B MOKPOM BOJIOKHUCTOM TIOJIOTHE SIBJISTFOTCS
MOJIBUKHBIMU JIPYT OTHOCUTEIBHO APYra U MOTYT MEPEXOIUTh B HOBbIE MPEANOUTUTEIbHbIE
MOJIOKEHUS IPYT OTHOCUTEIILHO JIpyTra MoJ1 AEHCTBUEM YIIPYTO COKUMAEMOTO ITPECCOBOTO
BOMJIOKA, MPECCYIOIIET0 MOKPOE BOJIOKHUCTOE MOJIOTHO B TPEXMEPHYIO CTPYKTYPY
dbopMyrol1Iel JIEHTHI, YTO B COBOKYITHOCTU MTPUBOJIUT K YBEIIMUEHUIO MTyXJIOCTH U MITKOCTH
MIPU MOCTOSIHHOM 0a30BOM BECE U K YJIYUIIIEHUIO CTPYKTYPBhI.

B US 6547924 u US 6340413 onucanbl Oymaro/ieiaaTeIbHble MAIlIMHBI 111 U3TOTOBJICHHUS
CAHUTAPHO-TUTUEHUYECKOM OyMaru, B KOTOPBIX BOJTOKHUCTOE MTOJIOTHO MEPEHOCUTCS Ha
dbopMyrolLel JIEHTe OT MOCIEIHEN TPECCOBOM YACTH K CYIIMIbHOMY HMIMHAPY. OgHAKO
OymarojenaTelibHasi MallIMHA, PACKPBITAsI B OMIMCAHUM YKA3aHHOT'O MATEHTA, HE MOXKET
MPOU3BOAUTH CAHUTAPHO-TUTUEHUUECKYIO OyMary 10CTaTOYHO BBICOKOTO KauecTBa B
COOTBETCTBUU C TPEOOBAHUSIMU U MOXKETAHUSIMMU MOKYyNATEIeH B HACTOSIIEE BPEMSI BBUILY
HJIMYUS TPOXOISIIIIUX HACKBO3b ITPECCOBBIX 3KUMOB. KpoMe Toro, CyliecTByIoT HEIOCTATKH,
CBSI3aHHBIE C PA0OTOCIIOCOOHOCTHIO MAIIIMHBI, TOCKOJIBKY ITPECCOBBINM BOMIOK HACKIIIAETCS
BOJIOM U HE MOJKET BIIUTHIBATH €€ B JOCTATOYHOM KOJIMYECTBE B 32KMME, UTO PUBOJIUT K
OTpBIBY OyMaru.

Jpyrumu mpuMepamMu OymarojieaTeIbHbIX MAIIUH 111 U3TOTOBJICHUS] CAHUTAPHO-
TUTUEHUYECKOM OyMaru, OCHAIEHHBIX TO(QPUPYIOITMMH WK (POPMYIOIIMMH OJIEKIaMHU,
asisitorest EP 1078126, EP 0526592, US 6743339, EP 1075567, EP 1040223, US 5393384, EP
1036880 u US 5230776.

B pesynbTate mpoBeeHUs] BCECTOPOHHETO UCCIEA0BAHMS aBTOPAMU HACTOSIIETO
n300peTeHust ObLIIO OTMEYEHO, YTO CTPYKTYypa c1os PopMYIOIIelt JIeHThI, HAXOISIAsICS B
KOHTAKTe C OJIOTHOM IIpU MTPECCOBAHUU, UTPAET BAXKHYIO U, BO3MOKHO, KITFOYEBYIO POJIb C
TOYKH 3PEHUS TIOJIYYSHUS] CAHUTAPHO-TUTHEHNYEeCKON OyMaru ¢ 60JIbIlel MyXJI0CThI0, YeM
JIO HACTOSIIIETO BPEeMEHU OBLIO BO3MOJKHO IMOJIYYUTh B OyMaroaenaTeIbHOM MaIlTuHE 110
TEXHOJIOTUHU ITPECCOBAHMSI, U CTPYKTYPA 3TOTO CIIOSI MOXKET TAK)KE UCTIOIb30BATHCS B KAUECTBE
rapameTpa 111 KOHTPOJISI CBOMCTB CKOJIbKEHUS IMOJIOTHA 32 32KUMOM U MTOJTyYEeHUS BBICOKOH
CYXOCTH MOJIOTHA B CBSI3U C IPECCOBAHKUEM B ITPECCOBOI UACTU, B KOTOPOL B IEHCTBUTEITLHOCTH
MPOUCXOIUT (OPMOBAHUE MOKPOTO BOJIOKHUCTOT'O TIOJIOTHA.

3a1ayeit HACTOSIIIETO U300PETEHUS SIBIISIETCS 0OecIeueHe BO3MOXKHOCTH U3TOTOBJICHUS
1O TEXHOJIOTUU MTPECCOBAHUS MOJIOTHA CAHUTAPHO-TUTUEHUUYECKON OyMaru ¢ mMyXJIOCThIO IO

MeHbl11en Mepe 8-20 oM/, HanpumMmep 11o Mmenbiueit mepe 10-16 oM/, CPaBHUMOHM C ITYXJIOCTBIO

Oymaru, MoJIyYeHHOM 10 TEXHOJIOTHH CKBO3HOM CYIIIKH BO3AyXO0M, T.€. 12-20 CM3/F, IIPU MaJIbIX
JHepreTuyeckux 3aTparax. Ciaeayer OTMETUTD, UTO CTAHAAPTHASI CAHUTAPHO-TUTMEHUUECKast
Oymara, U3roTOBJIEHHAs IO TEXHOJIOT UM ITPECCOBAHUSI, 0OBIUHO UMEET MYXJIOCTh B IMATIa30HE

5-9 cm/r. Huskue HEPreTUUECKUE 3aTPAThI JOCTUTAIOTCS OJ1arofapsi TOMy, 4TO
UCII0JIb30BAHHUE MPEATIAraeMOM JIEHTHI TO3BOJISIET OJIYYUTh BBICOKYIO CyXOCTh BOJJOKHUCTOIO
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IOJIOTHA IOCJIE MPeCcCOBOM yacTu B auana3one 40-50%. Beicokast CyxoCTh, B CBOIO OUEpE/Ib,
O3HAYAET, YTO HEOOXOAUMO UCTIAPSATHh MEHBIIIEEe KOJIMYECTBO BOBI C BBICYIITUBAEMOI
MMOBEPXHOCTHU Ha MOCJIEIYIOIIEM 3TAIE BBICYIIMBAHUS, UTO MPUBOJUT K SKOHOMUU SHEPTHUHU.
Takum 00pa3zom, 3HEproeMKasi TEXHOJIOTUSI CKBO3HOM CYIIIKH BO3yXOM MOYKET HE
VCIIOJIb30BAThCH.

Bbicokasi myXJ10CcTh MOJIOTHA CAHUTAPHO-TUTUEHUYECKOM OyMaru CylecTBeHHa JIIs
BIUTBIBAIONIEH CHOCOOHOCTH 1oJioTHA. [Tocie U3roToBIeHUs TOJIOTHO CAHUTAPHO-
TUTHEHUYECKOM OyMaru MOXeT CKPYUMBAThCS B TOTOBBIE U3/IETTUSI, COCTOSIIIME U3 HECKOJIBKUX
CIIOEB, TaKHMe KaK KocMeThdecKas Oymara, caiadeTky, MOJIOTEHIA U TyaJeTHas Oymara.
KauecTBo 3THX M3M€IMii OnpeaesieTcsi HIOMUMO ITPOYETro BIUTHIBAIOIIEH CTOCOOHOCTHIO
U3JIeJIMN U TeM, HACKOJIbKO MSITKMMU U3JIEIUS TIPECTABIISIIOTCS TOKYATEIISIM.

BeiieykazanHast 3a1a4a pelaeTcs: HACTOSIIMM U300PETEHHUEM ITOCPENCTBOM (DOPMYIOIIETO
c11os1 (GOPMYIOIIEH JIEHTHI COTJIACHO OTIMUMTEIbHON YaCTH MyHKTa 1 (hOopMyITbl uB0OOpETEHMUSI.

Hacrosiee n3o0pereHue onucato co CChbIJIKAMU Ha MPUIAraeMble YEPTEXKH.

Ha ¢ur.1-10 moxa3zansl 1ecATh pa3IMUHBIX OyMaroAenaTeIbHbIX MAIIUMH C TIpeyiaraeMon
(dhopMyroIIIel JIGHTOM ISl U3TOTOBJICHUSI CAHUTAPHO-TUTHEHUYECKOM Oymaru.

Ha ¢wur.11 noka3zana ¢popmyroinas JeHTa COTJIACHO MEPBOMY BapUAHTY peain3alyu
U300pETEHNSI.

Ha ¢wr.12 npeacrasiena yacth, mpoxosiias yepe3 (popMyIomyro JeHTY, TOKa3aHHYIO
Ha ¢wur.11.

Ha ¢wr.13 mokaszan ¢popmyroluii ciioi (hopMyroiel JIeHThI COTIIACHO BTOPOMY BapHUaHTY
peanu3anyu U300 peTeHUsl.

Ha ¢wur.14 moka3zaH cj10i mosica COTJIaCHO TPETheMy BapUAHTY peaIu3aiu H300peTeHUsI.

Ha ¢wur.15 nokaszan ¢popMyrommii cioi coriacHo YeTBEPTOMY BApUAHTY pealin3alyu
U300peTeHUSI.

Ha ¢wur.16 mokaszan ¢hopMyOIIUi CI0M COTIIACHO MSTOMY BApHUAHTY peaIn3aun
U300 peTeHNsI.

Ha ¢wur.17 moka3zaHa 4acTh OJIOTHA CAHUTAPHO-TUTUEHUYECKOM OyMaru, u3srOTOBJIICHHOTO
Py TOMOIIM MpeiyIaraeMoi Oymaro/ienaTeabHON MallIUHBbI.

Ha ¢wur.18 moka3zan BuI cBepXy MOJIOTHA CAHUTAPHO-TUTUEHUIECKOM Oymaru,
W3TOTOBJICHHOI'O TIPY MTOMOIIM MpejiaraeMoit Oymaro/iejaTeIbHOM MaIlIUHBI.

Ha ¢wur.1-10 cxemaTHYHO TTOKa3aHbI pa3JIMUHbIE BAPUAHTHI PeaM3al|u MpeiaraeMon
Oymaro/iefaTeIbHON MAIIMHBI 1151 U3TOTOBJICHHS [TOJIOTHA CAHUTAPHO-TUTMEHUYECKOM Oymaru
1, chopMOBaHHO TOCPEACTBOM MTPECCOBAHMS O€3 UCTI0JIb30BAHMSI CKBO3HOM CYIITIKH BO3IyXOM
JUTS IPEIBAPUTEIILHOTO 00€3BOKUBAHUSL.

OO01uM U151 pa3JIMUYHBIX BAPUAHTOB PeaIu3aluu sIBISETCS TO, UTO OHU COAEPKAT MOKPYIO
4acTh 2 1711 GOPMUPOBAHUS HEITPEPHIBHOTO OYMaKHOTO IMOJIOTHA, MPECCOBYIO YaCTh 3 JIJIs
00e3BOXMBaHUS U (POPMOBAHUS TTOJIOTHA U CYLIMIBHYIO YaCTh 4 111 OKOHYATEITLHOTO
BBICYIIIMBAHUS MTOJIOTHA. MOKpas 4acTh 2 KaxJ10M OyMaroienaTelIbHONM MallIMHbI COTJIACHO
MOKAa3aHHBIM BapUAHTAM peaM3alyy COJAEPKUT (GOPMOBOUYHYIO YACTh S, COAEPIKAIIYIO
HAIMOPHBIN SAIIMK 6, TOJIAIOIIUN MACCy BOJIOKOH U BO1y Ha (hOPMYIOIILYIO OAEXK Y, (PopMyromuii
BaJl 7, OTpaHUYEHHBIN (hOPMYIOIIEH OJIeKAO0M 11 YACTUIHOTO 00E3BOKUBAHUS TTOJIOTHA, U
MEPBYIO POPMYIOIIYIO OJIEKITY 8, ABMKYIIYIOCS B KOHTAKTE C (POPMYIOIIUM BaJIOM 7 U
HECYIIyI0 OyMaXXHOE MOJIOTHO. B BapuaHTax peaymzanuu coriiacHo ¢ur.1-8 popmoBouHas
4acTh 5 TaKXKe UMEET BTOPYIO (DOPMYIOIIYIO Ok Ty 9, T.e. TKaHb, ABMXKYIIYIOCS 11O
OecKOHEUYHOU neTiie BOJIU3U Hampapistonmx BajioB 10 u ¢popmyroriero Bajga 7 B KOHTAKTE C
TepBOM OACKION 8, I MpUeMa CTPYU MACChl U3 HAIIOPHOTO SAIIMKA 6 MEXAY YKa3aHHBIM
AIIMKOM U MepBOM ofex1on. Macca 006e3BOKUBAETCS IIPU MPOXOKACHUN Yepe3 OJIexKIy 9
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171 popMoBaHUs CHhOPMUPOBAHHOTO BOJTOKHUCTOTO MOJIOTHA I,

ITpeccoBas yacTp 3 cCOAEPKUT II1aBHBIN ITpecc 11, comepkaluii IepBbIi TPECCOBBIN AIIEMEHT
12 ¥ BTOPOI1 MpeccoBbIi 35IeMeHT 13, oOpa3yromme Mex 1y coboil mpeccoBbIit 3axum N1.
I'maBubIf ipecc 11 MOXET OBITh TPECCOBBIM BAJIOM, JUIMHHBIM IIPECCOBBIM 32’KUMOM HIIU
OalIMaYHBIM ITpeccoM (He MoKa3aHbl Ha yepTexax). [IpeccoBas yacTe 3, Kpome TOrO,
COICPKUT (hOPMYIOIIYIO JICHTY 14, MBIKYIIYIOCS IO OECKOHEUHOIM TIeTiIe BOIU3U
HAITPABIISIOLINX BaJOB 15 M rmaakoro nepeaaToyHoro Bana 16, COeAMHEHHOTO C CYyLIUIBHON
4acThlo 4, uepes mpeccoBblii 3akuM N1 ritaBHOTO mpecca 11 B KOHTaKTe ¢ CPOPMUPOBAHHBIM
BOJIOKHHMCTBIM TIOJIOTHOM 1', C IIEJTBIO OCYIIIECTBIIEHUSI 00€3BOKUBAHUS U (POPMOBAHUS
c(hOPMUPOBAHHOTO BOJIOKHUCTOT'O MOJIOTHA 1" MPY MPOXOKIEHUM €ro Yepe3 MpeccoBbIN
3axuM N1, mocye uero chopMOBaHHOE BOJIOKHUCTOE IMOJIOTHO 1" TMTOKWIAET YKa3aHHBIN
npeccoBsIit 3axuM N 1. ChopMoBaHHOE BOJTOKHUCTOE MOJIOTHO 1" TPaHCTIOPTUPYIOT
MoCpeACTBOM (POPMYIOIIEH JIEHTHI 14 K ieperaTouHoMy 3axumy N2, pa3MerieHHOMY MeXIy
MEPEIATOYHBIM BAJIOM 16 U CYIIWIBHBIM HWIMHAPOM 19 cymminbHOM yacty 4, IpudeM B
YKa3aHHOM 3axume N2 OCyIIeCTBIISIETCS TOJIBKO TPAHCIOPTUPOBKA BOJIOKHUCTOTO IJIOTHA
1" K MOBEPXHOCTH CYLIUIIBHOTO LMIIMHIpA 19 Oe3 mpeccoBaHMs Wi 00€3BOKMBaHUS. B 3TOoM
cily4yae CyIIWIbHBIN NUIMHAD 19 sBIsSeTCs aMepUKAHCKUM CYIIWIIBHBIM OapabaHoM, HO
BO3MOXHBI TAK)KE JpyI'Ue TUIIbl CYIIWIbHBIX yacTel. IIpeccoBas yacts 3, KpoMe TOro,
COJICPKUT MTPECCOBBIN BOMIIOK [1J1s IpyUeMa Boibl 17, 371aCTUYHO (POPMYEMBIH U CKUMAEMBbIN
B HAIIPABJICHUU Z Y ABWKYIIUICS 110 OECKOHEUHOM TIeT/Ie BOJIM3U HATIPABIISIONIUX BaJioB 18
gepes rmpeccoBbiit 3akuM N1 rmaBHOTO mpecca 11 BMecte ¢ opmyrorielt IeHTol 14 u B
KOHTAaKTe ¢ CPOPMUPOBAHHBIM BOJIOKHUCTBIM MOJIOTHOM 1'. [TepBbIit mpeccoBbIl 3JIEMEHT
12 pa3MmertieH B nietiie opMyrolIeH JIEHTHI 14, a BTOPOii MTPECCOBBIN 3JIEMEHT pa3MeIIeH B
TMeTJIe BTOPOro MpeccoBoro Boiyioka 17. B BapranTax peanusanuu, MoKa3aHHbIX Ha ¢ur.1-
10, mpeccoBbie 371eMEHTHI 12, 13 SBIISIOTCS IIPECCOBBIMU BaJIaMH, OJTHAKO OHU TAK)KE MOTYT
OBITH BaJlaMH, (POPMUPYIOIIIMMH ITTUHHBIN 32KkUM. [IpeccoBblit BOIOK 17 mokuaaeT
c(hOpMOBAHHOE BOJIOKHUCTOE MOJIOTHO 1" HEMOCPEACTBEHHO TOCE MPOXOXKICHUS Yepe3
IIpeccoBBI 3akMM N1 ¢ Lenblo TPeaOTBPAIECHUS IOBTOPHOTO CMAauYUBAHUS BOJIOKHUCTOTO
noyiotHa 1".

HenocpencTBeHHO niepea NEPBBIM HANIPABIAIOIIMM BaJIOM 18 3a ri1aBHBIM ITpeccom 11 Ha
BHYTPEHHEN YaCTH ITPECCOBOTO BOMIOKA 17 pa3MeIleHO PACIbUIUTEIILHOE YCTPONUCTBO 53
JUUIS1 TIOJJaYW YUCTON BOJBI B CYKAIOIIUNCS TPOMEXKYTOK B (popMe KIIMHA MEXTYy ITPECCOBBIM
BOWMJIOKOM 17 ¥ HAITPABJISIONIMM BAJIOM 18, MpryeM yKa3aHHas BOJA, CIIPECCOBAHHAS B BOMIIOK
17, BBITECHSIET IPSA3HYIO BOJY I1OCIIE IIPECCOBAHUS B INIAaBHOM Iipecce 11 U3 rmpeccoBoro
BOWI0Ka 17 mpM ero mpoxoKAeHUH BOJIM3M HAIIpaBIISIOLIEro Bajia 18. 3a cieayronmm
HAIIPaBJIAIOLIUM BaJioM 18 Ha HAPYKHOM YACTU IPECCOBOIO BOMIOKA Pa3MELIEHbI
OTCACBIBAIOILIME SIIMKU 54 U1 yAAJIEHUsI BOJBI U3 IIPECCOBOIO BOWMIIOKA.

[Tocne mepenaTounoro Bajna 16 u nepen riaaBHbIM mpeccoM 11 popmyromas genta 14
IIPOXOAUT Yepe3 OUUCTUTENBHBIN MyHKT 30 JIs1 OYUCTKHU ITOBEPXHOCTH, COIIPUKACAIOIIEHCS
C IOJIOTHOM.

[Tpu mpoxoxaeHnH Yyepe3 MPEecCOBYIO YACTh 3 CYyXOCTh BOJIOKHUCTOTO ojioTHa 1', 1"
IIEPEBOAAT OT 3HA4YeHUH B auarnaszoHe 15-30% k 3HaueHusIM B nuanasone 42-52%.

CymuiibHas 4acThb 4 COACPKUT YKA3aHHBIN CYIIMIbHBINA LWWIMHID 19, SIBIASIONIMICS B
MOKA3aHHbBIX BAPUAHTAX peaM3alyy IWIUHAPOM UCKIIFOUUTEIILHO JIS1 CYIIKH,
MPEANOYTUTEIBHO AMEPUKAHCKUM CYIIMIIBHBIM OapabaHoM. B anbTepHAaTUBHOM BapHaHTe
peanu3anuu CyLIUIIbHAS YaCTh MOXKET COAEPKATh CYLIMIIbHbIE LMIMHAPBI WM CYLIUIIbHBIE
JIEHTHI, U3TOTOBJIEHHBIE HA OCHOBE MeTaiia. CyIMIbHbBINA WWIMHAD 19, ¢ KOTOPBIM
nepenaToYHbIN Bajl 16 GopMUpyeT yKa3aHHBIN IepeIaTOUHbIN 3aKUM N2, UMEeT CYIIUIbHYIO
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MOBEPXHOCTD 20 [JIs1 BEICYIIMBAHUS C(POPMOBAHHOT'O BOJIOKHUCTOTO MOJIOTHA 1".
KpenupoBanbHbiii madep 21 pa3menieH 3a CylnIbHON MOBEPXHOCTHIO 20 [1J1s1 OTACICHUS
BBICYIIIEHHOTO BOJIOKHUCTOI'O MTOJIOTHA 1" OT CyIIMIIbHOM NOBEPXHOCTH 20 C LIETBIO MOy YEHUS
c(OPMOBAHHOTO ¥ KPEIMPOBAHHOTO MOJIOTHA CAHUTAPHO-TUTUEHNUECKON Oymard 1.
CymuiibHbIA QUIMHAP 19 HAKPBIT KoJmnakoM 22. @opmyroinas ieHTa 14 u chopMoOBaHHOE
BOJIOKHHMCTOE ITOJIOTHO 1" IBUXKYTCSI BMECTE B IEPEAATOUYHOM 3axuMe N2, OTHAKO BBIXOIST
U3 YKa3aHHOTO 3axxuMa N2 pas3aenbHO, TOCKOIbKY C(POPMOBAHHOE BOJIOKHUCTOE TIOJIOTHO
1" mpuIMnaeT U NepexouT Ha CYLIMIIbHYIO IOBEPXHOCTH 20 CyIIMIBHOIO NUiIMHApa 19.
JlaBnenue B mepenaToqHoM 3axume N2, chopMUpOBAHHOM BaioM 16 U CYIIMITBHBIM
uuirHapoM 19, ve npesbiiiaet 1 MIla, BeiencrBue 4ero B 3ToM 3aKMMeE HE IPOUCXOAUT
00€3BOKMBAHUS BOJIOKHUCTOTO noJioTHA 1". C 1enbio odecnedeHus nepexo1a BOJTOKHUCTOTO
MoJjIoTHA 1" Ha CYIIWIIBHYIO MOBEPXHOCTH 20, HA YKA3aHHYIO CYIIMJIbHYIO ITOBEPXHOCTH 20 B
MECTE MEXTy KpEIMPOBAILHBIM IIa0epoM 21 ¥ epeaTOUHbIM 3a)KUMOM N2, /i€ CyIIUIbHAS
MOBEPXHOCTH 20 SIBIISIETCS] CBOOOAHOM, IMTPY TOMOIIM PACIBUIMTEIBHOTO yCTpOicTBa 23
HAHOCHUTCS KJIESIIIEe BEIIECTBO.

DOopMOBOYHAS YACTh 5 MOXKET OBITh TaK Ha3biBaeMoii C-00pa3Ho (hOPMOBOYHOMN YACTBIO,
KaK MmokaszaHo Ha ¢wur.1, 2, 7 u 8, Tak Ha3bIBaeMOM CepIOBUAHON (HOPMOBOYHOMN YACTHIO, KAK
MOKa3aHo Ha (ur.3-6, Wi TaK HA3bIBAEMBIM I'DYIHBIM OTCACHIBAIOIINM BaJIOM, KaK IIOKA3aHO
Ha Gur.9 u 10.

I'maBHbIii ipecc 11 MOKET OBITH TPECCOBBIM BAJIOM, COACPKAIIMM JIBA ITPECCOBBIX JIEMEHTA
12, 13 ¢ rimaaxoi MOBEPXHOCTHIO WM MPEATIOYTUTEIIBHO JJIMHHBIM IIPECCOBBIM 3aKUMOM,
HampuMmep, OalMayHbIM MTPECCOM, B KOTOPOM IMEPBBIN MPEeCcCOBbIN 3JIeMEHT 12 siBIIsSIeTCS
[JIaJKUM BaJiOM, @ BTOPOM MPeCCOBBIN 3JIEMEHT 13 COIEpKUT MPECCOBBIN OallIMaK U
OECKOHEUHYIO JICHTY WIH KOXKYX, IBUKYIIMECS Yepe3 MPECCOBbIN 32)kKUM OAIlIMAauyHOTO Ipecca
B CKOJIB3SIIIIEM KOHTAKTE C IPECCOBBIM OAIIIMaKOM, OKa3bIBAIOIINM 3apaHee YCTAaHOBIIEHHOE
3HAYEHUE NABIICHUS HA BHYTPEHHIOIO YACTh JIEHTHI M HA TPOTUBOAEHCTBYOIMI BaJl 12. Takum
00pa3oM, IPECCOBBIN OaIlIMaK COJAEPKUT YCTPOUCTBO, GOPMUPYIOIIIECE YBEIIUUECHHBIN
IIPECCOBBIN 3aKMM. B IpyroMm npeanoyTuTeIbHOM BapUaHTE pealin3aluu IJIaBHOTO IIpecca
11 nmepBeIil MpeccoOBBI 3JIEMEHT 12 sIBsieTCS IIaAKUM MPOTUBOAECUCTBYIOIIUM BAJIOM, a
BTOPOM IPECCOBBII 3JIEMEHT 13 COEePKUT yCTPOUCTBO 1151 GOPMHUPOBAHUS YBEITMUEHHOTO
IIPECCOBOTO 3aKMMa, COJEPIKAILEE 3JJACTUUHBIN OMIOPHBIN AJIEMEHT JJIs1 IPECCOBAHUS B
HAIlpaBJIEHUY Baja. B anbTepHAaTUBHOM BapUaHTE peaan3aliy MPeccoBbIN 3J1eMeHT 13
SIBJISIETCA TJIAJIKUM BAJIOM, & BTOPOW IMPECCOBBIN 3JIEMEHT 12 COAEPKUT YCTPOUCTBO,
dbopMupyolee YBEeIUUEHHbIN 32KUM JIF000TO U3BECTHOT'O B OYMaKHOM MPOMBIIIIEHHOCTH
TUIIA.

B BapuanTe peanuzauuu cornacHo ¢ur. 1 mpeccoBblii BOWIOK 17 TIaBHOTO Mpecca TaKkKe
UCTIOJIB3YIOT B KA4eCTBE MEePBOM BHYTPeHHelN (hopMyIolei o1exabl 8 GOPMOBOUHOM YaCTH
5, Tak 9TO (pOpMYyIOIIIMIA BaJT 7 TAK)KE pACIIOaraeTcs B IeTiIe IMPeccoBOTO BoMIoka 17. Mokpas
YacThb 2 B 3TOM CJIyuyae TaK>Ke COJIEPKUT YCTPOMCTBO JIsI IPEIBAPUTEIILHOTO 00E3BOKUBAHUS
24, 6o11€e KOHKPETHO OTCAChIBAIOIIIEE YCTPOUCTBO. B 3TOM BapuaHTe peau3aiuu yCTpoucTBO
24 cOAEPKUT OTCACBHIBAIOIIMI BaJl 25, pa3MEIIEHHBIN B IIETJIE IPECCOBOTO BOMIIOKa 17,
IIAPOBYIO KaMepy 26, pa3MELIEHHYIO CHAPYXKH IETJIM IIPECCOBOr0 BoMIoka 17 nepen
OTCACBIBAIOIIUM BaJIOM 25 JUIsl HATPEBa BOIBI BOJIOKHUCTOM CETKH C(HOPMOBAHHOTO
BOJIOKHUCTOTO oyioTHA 1'. KosimuecTBo BOABI B BOJOKHUCTOM CTPYKTYpe ChOPMOBAHHOTO
BOJIOKHHMCTOT'O MOJIOTHA 1' ¥ TpecCOBOM BOMIIOKE 17 yMEHBIIAIOT ITPU MOMOIIM TAKOT'O
OTCACBHIBAIOIIIETO BaJia 25 U MapoBoOi KaMepbl 26, TaK 4TOOBI JOBECTH chOpMOBAHHOE
BOJIOKHHUCTOE MOJIOTHO 1' 10 HEOOXOAMMOTO YBEIIMUEHUS 3HAUEHHUS CyXOCTHU MePe/] [JIaBHBIM
npeccoM 11. BeIcOKOHANMOPHOE PACIBUIMTEIIBHOE YCTPONCTBO 55, T.€. UTOJIBYATOE
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PACHBUIMTEIILHOE YCTPONUCTBO, IMAMETP CTPYU KOTOPOI'O paBeH 1 MM, pa3MeIleHO CHAPYKHU
dbopmyrorero Boitioka 8 Haa GOPMYOIIMM BajIoM 7 C HETbI0 OYUCTKY (POPMYIOIIETO BOMIOKA
8 mepen GopMyroIIMM BajIoM 7.

BapuanT peanuzaipu coriiacHO (Ur.2 aHAJIOTHUEH BAPUAHTY pean3alvy COTIIacHO ¢ur. 1,
3a UCKJIIOUEHUEM TOTO, YTO IOTIOJIHUTEIBHO MO ITIABHBIM ITpeccoM 11 pa3MelieHo ycTpoHCTBO
MIPEIBAPUTEIIBHOTO HArpeBa 27 [UIsl yBEJIMYEHUS TeMIIepaTypbl chOPMOBAHHOT'O BOJIOKHUCTOTO
rnosiotHa 1" B mpecce 11 10 mocTyIuieHUs 3TOTO MOJIOTHA 1" HAa CyIIWIBHBIN UMaMHap 19.

B BapuanTe peanuzanuu coriacHo ¢ur.3 GopMyIONIyIo JIEHTY 14 Takke UCTIOIB3YIOT B
KadecTBe MepBoii (hopMyroreli oex bl 8 GOPMOBOYHOM YACTH, TAK UTO (POPMYIOIINHN BTl
7 Takke LEeJIMKOM pacroJiaraercs BHYTpU NeTiu popmyronieii JeHTsl 14. B aTom ciiyyae
MPECCOBBIN BOMIOK 17 rimaBHOrO mpecca 11 1BuKeTcs Mo OJHOM neTiie BOJIM3U HATTPABIISIOIINX
BaJIOB 28 U BTOPOTO MPECCOBOro 3neMeHTa 13. B kauecTBe HAIIPABIISIONIETO Baja,
pa3MENIEHHOTO 32 BTOPBIM IIPECCOBBIM 3JIEMEHTOM 13, UCITOIB3YIOT OTCACHIBAIOIIWI BaJl 29,
IIOCPEICTBOM KOTOPOT'O BOJIA YAAISETCSA U3 IPECCOBOTO BOMIIOKA 17 ISl yBEIIMUEHUS
CITOCOOHOCTH MPECCOBOTO BOMIOKA 17 pacnpeaensTh OTHOCUTENIHLHO OOJIBIIIOE KOJIMUECTBO
BO/IbI, BbDKATOM B 3akuMe N 1. HacTHBIM 2(ppeKTOM 3TOTO BapruaHTa peau3aiyu, B KOTOPOM
dbopmyromas jenta 14 Takxke NpoOXoAUT BOJIM3U PopMyIONIero Baja 7, ABJISIETCS TO, UTO
BOJIOKHA MAaCChl MOTYT ITPOHUKATH B YIUIyOJIeHUS (POPMYIOIIEH JIEHTHI 14 U BBIpaBHUBATHCS
B HAIIPABJIEHUU Z, TAK YTO HEKOTOPAs YaCTh CPOPMOBAHHOTO BOJIOKHUCTOTO MOJIOTHA 1'
YK€ OKa3bIBAETCSl BHIPOBHEHHOM B yIiTyOJIEHUSX /10 HAYaJla MPecCOBaHUS B IJIABHOM ITpecce
11. Takum o6pa3om, TaKoe NMPeABAPUTEIILHOE BBIPABHUBAHKUE BOJIOKOH B yITyOJIEHUSAX
ABJISIETCS] IPEUMYIIIECTBOM JIJIsI IIOJIyUYEHHUsI BBICOKOH MyxjiocTu. HemocpeacTBeHHO niepen
IIEPBBIM HAITPABJISIOIMM BAJIOM 28 3a ITIaBHBIM ITpeccoM 11 Ha BHYTpEHHER 4aCcTH IPECCOBOIO
BOiIIOKa 17 pa3MeIIeHO paclbUIMTEIBHOE YCTPOUCTBO 53 ISl TOJa4YU YUCTOM BOJIBI B
CYKAFOIIMICS ITPOMEKYTOK B (hOpME KIIMHA MEXTY IIPECCOBBIM BOMIIOKOM 17 ¥ HAIIpaBIISFOIITUM
BaJIOM 28, IIpUYEM 3Ta BOJIA IIPECCYETCS B PECCOBBIN BOMIIOK 17 M BBITECHSET I'PA3HYIO BOY
TOCJIe MPECCOBAHUS B INIABHOM mpecce 11 13 nmpeccoBoro Boiioka 17 rmpu ero npoxoxaeHuu
BOJIM3M HAIpaBIISIOLIEro Bajia 28. 3a CcIeayolUM HAPaBIISIIOIIMM BAJIOM 28 Ha HAPYKHOM
YaCTH NMPECCOBOT0 BOMIIOKA 17 pa3MelleHbl OTCACHIBAIOIINE AIIMKU 54 IS YIaJIEHUS] BOJIbI
U3 IIPECCOBOI0 BOMIIOKA 17, a TaK)Ke pa3MEIIEHO BBICOKOHAIIOPHOE PACIIBUIUTEIIBHOE
YCTPOMCTBO 55, OUMIIAIOLIEE ITPECCOBBIN BOWIOK 17 10 €ro NOCTYIJIEHMS HA OTCACBIBAIOIIUI
BaJ1 29, 06pabaThIBAIOIINI OCTABIIYIOCS BOJIY B IIPECCOBOM BoMIoKe 17. OTcachIBAIOIIHIA
BaJ1 29 yaajsieT BOAY U3 IIPECCOBOr0 BOMIIOKA 17 U, TAKMM 00pa30M, YBEJIMUUBAET CTIOCOOHOCTh
IIPECCOBOTO BOMIIOKA MOIJIOATh BOAY B 3akume N1.

BapuanT peanuzaiyu coriiacHO (Ur.4 aHAJIOTHUEH BAPUAHTY pean3aliy COTIIaCHO Gur.3,
3a UCKIIFOYEHUEM TOTO, YTO TOTOJTHUTEIBHO Pa3MELIEHO YCTPOMCTBO I IPEABAPUTEIIBHOTO
Harpesa 27, COOTBETCTBYIOIIIEE BAPUAHTY PeAIM3aLMK COTTIACHO (Ur.2, a TAKKE pa3MelleHa
raposas Kamepa 31 Ha Hapy>KHOH 4aCTH ITPECCOBOTO BOMIOKA 17 HEMOCPEICTBEHHO MEPET
OTCACBHIBAIOIIMM BajioM 29 JJIs yBeIUYEHUS] 00€3BOKUBAOIIIEH CITIOCOOHOCTH YKa3aHHOT'O
IIPECCOBOTO BOMIIOKA.

B BapuanTe peanuzauuu coriacHo ¢Gur.S nepBasi BHyTpeHHsIs (popmyronias oaexaa 8,

MPECCOBBIN BOMIIOK 17 u hopmytomasi ieHTa 14 UMEIOT COOCTBEHHBIE METIIU, TIPUYEM B
KavecTBe GOPMYIOIIEH OJIeXKIbI 8 UCITOIB3YIOT BOMIOK, TPOXOISIINIA BOJIM3K HATPABIISIOIIUX
BasioB 18'. IIpeccoBast yacTh 3 B 3TOM cilyyae COAEPKUT IIPEABAPUTEIbHBIN Mpecc 32,
COJIep KallMiA MIEPBBIN MPECCOBBIN 3IEMEHT 33, pa3MEUICHHBIN B METJIE TPECCOBOTO BOMIIOKA
17, ¥ BTOpO#1 IPecCOBBIM 2JIEMEHT 34, pa3MeIeHHBIN BHYTPU ITEPBOI BHYTpeHHelH (hopMyrolei
OJIeX/IbI 8, TPUUEM YKa3aHHbBIE PECCOBbBIE AIEMEHTHI 33, 34 BMecTe (hOPMUPYIOT ITPECCOBBII
3akuM N3, yepe3 KOTOpPbIH (hOPMYIOIITHI BOWIOK 8, HECYIIUI BOJIOKHUCTOE MOJIOTHO 1/,
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ITPOXOJIUT JIJTISl COCIMHEHMSI C ITPECCOBBIM BOMJIOKOM 17, KOTOPBIF TAK)KE MPOXOAUT Yepe3
yKa3aHHBIN MPECCOBBIN 3akuM N3 17151 mpreMa chOpMOBAHHOTO BOJIOKHUCTOTO MOJIOTHA 1'
U €r0 TPAHCIOPTUPOBKHU K TlIaBHOMY Tipeccy 11. Takum oOpazom, hopmyromuii BOMIOK 8
Taxke (GOPMUPYET BTOPOM MMPECCOBBIN BOMIOK MPeIBAPUTEIIFHOTO Ipecca 32. B kauecTBe
HAIIPABJISIOLIErO Bajla, Pa3MEILLIEHHOI O HEMTOCPEACTBEHHO 34 BTOPBIM IIPECCOBBIM 3JIEMEHTOM
34, UCIIONIB3YIOT OTCACBHIBAIOIINN Bas 35, MOCPEACTBOM KOTOPOI'O BOA yIAISAETCS U3
dbopmyromiero Boitoka 8. [lapoBas kamepa 36 pa3MerieHa Ha HAPY)KHOM 4acTH (POPMYFOIIETro
BOMIIOKA HEMOCPECTBEHHO IePe/T OTCACHIBAIONIMM BaioM 35 1t 6osee 3pheKTUBHOTO
00e3BOXHMBaHuUs Boiioka 8. HemocpencTBeHHO nepe/1 NEPBBIM HATPABIISIONIMM BajioM 18'
3a IIpe/IBapUTEIbHBIM ITpeccoM 32 Ha BHYTPEHHEN YacTH (POPMYIOIIETO BOMIOKA 8 pa3MeIleHO
PACIBUIMTEIIBHOE YCTPONUCTBO 53" ISl MOAAYM YUCTOM BOJBI B CYKAIOLIMICS TPOMEXKYTOK B
dbopMe KiIMHA MeXTY POPMYIOIIMM BOMIOKOM 8 M HAIIPABJISIONIMM BajioM 18', mpuyem
yKa3aHHas BOJa MPeccyeTcsl B (POPMUPYIOIINI BOMIOK 8 U BBITECHSIET I'PS3HYIO BOAY IOCIIE
MIPECCOBAHMS B MMPEABAPUTEIIHHOM Tpecce 32 u3 (OpMUPYIOIIETO BOWIOKA § MpH ero
MPOXO0’K/IEHWU BOJIM3U HAIIpaBJIsoNiero Baia 18'. 3a ciaenyomyM HampaBIIsIIOIIUM BaJIOM
18' Ha HapyXHOI YacTH (POPMYIOIIETO BOMIIOKA 8 pa3MelleHbl OTCACHIBAIOIINE SIIUKH 54'
JUTSL YIAJIEHUs BOJIBI U3 IIPECCOBOTO BOMIIOKA §, 4 TAK)KE PA3MELLIEHO BBICOKOHAIIOPHOE
PaCIbUTUTEILHOE YCTPOMCTBO 55', ountnaroiiee GopMyFOIIHii BOMIOK 8 10 €ro MOCTYIICHUS
Ha ¢hopmyrolui Ba 7.

BapuanT peanuzaipu coriiacHO (Ur.6 aHAJIOTUUEH BAPUAHTY peaiu3aliy COTJIACHO (Ur.S,
3a UCKJIFOYEHUEM TOTO, YTO TOTIOJTHUTEIIBHO Pa3MELIEHO YCTPOMCTBO IS IPEABAPUTEIIBHOTO
HarpeBa 27, COOTBETCTBYIOIIEE BAPUAHTY PeaIM3alyu COriacHo Gur.2.

B BapuanTe peanuzanuu coriaacHo ¢ur.7 nmepBasi BHyTpeHHsIs hopMyrolias oaexaa 8, T.e.
dbopMyrolast TKaHb, IPECCOBBIN BOMIIOK 17 U hopmytoinas jeHTa 14 UMeroT COOCTBEHHBIE
LMKJIBI, KAK B BApUAHTE peaiM3alyu coriiacHo ¢ur.S. Takum ob6pazoM, B 3TOM cirydae
dbopMoBOYHAas yacTh 5 sBisieTcs ABoiHON C-00pa3Hoi POpPMOBOUHOM YacThio. B kauecTBe
dbopmyrolero Bajia 7 mpu HEOOXOAUMOCTH MOKHO UCIOJIb30BATh OTCACHIBAIOIIMIA BaJI.
ITpeccoBast yacTs 3 B 3TOM Cllydae TAKKE COAEPKUT IPEABAPUTEIIBHBIN ITpecC 32, CONEpKAIINN
TEPBBIF MPECCOBBIN JIEMEHT 33, pa3MEIIEHHBIN B IIETJIE IPECCOBOTO BOMIIOKA 17, U BTOpOM
IIPECCOBBIN 3JIEMEHT 34, pa3MEIIEHHbII BHYTPU BTOPOTO IIPECCOBOr0O BOWIOKA 37,
JIBWKYILIETOCS IO LMKITY BOJIM3M HAMPABIISIIONIMX BAJIOB 38, MpUYeM HAINPABIISIOUIUIA Bal,
pa3MeIIeHHbIN HETOCPEICTBEHHO 32 BTOPBIM IPECCOBBIM 3JIEMEHTOM 34, IpeCTaBIseT coOO0l
OTCACBIBAIOLINI Bal 39, MOCPEACTBOM KOTOPOI'O BOAA yIAISETCS U3 BTOPOIO IIPECCOBOTO
Boisioka 37. ITapoBas kamepa 50 pa3MmelieHa Ha Hapy>KHOW 4aCTU BTOPOTO MPECCOBOTO
BOMJIOKA 37 HEMOCPEACTBEHHO IEPE]T OTCACHIBAIOIIUM BAJIOM 39 ISl yBEIMYEHUS
00e3BOXKMBAIOIIEHN CITOCOOHOCTHU MPECCOBOT0 Boioka 37. BTopoti mpeccoBblif BOMIOK 37
JIBIKETCSI B KOHTAKTE C TIEPBOM BHYTPEeHHEM (popMyroliel TKaHbio 8 1151 (GOpMUPOBAHUS
nepeaaToyHoN 00J1aCTH, B KOTOPOW MTPECCOBBIN BOMIIOK 37, chOpMOBAHHOE BOJIOKHUCTOE
nojoTHO 1'u popmyroniasi TKaHb 8 pa3MeEIIeHbI IPYT Ha Apyre. Ha BbIxo/ie u3 nepegaTouHom
00J1aCTH BOJIOKHUCTOE MOJIOTHO 1' TpPAaHCIOPTUPYIOT OCPEACTBOM BTOPOTO MPECCOBOTO
Borioka 37. OTcachiBaroliee ycTpoicTBo 51 MOKET ObITh pa3MelIeHO B MIETIE BTOPOTO
MIPECCOBOT0 BOIOKa 37 3a MepeaaTOYHOM 00IacThIO ISl 0OeCTIeYeHHs TPAHCIIOPTUPOBKU
BOJIOKHMCTOTO noyioTHa 1'. HemocpencTBeHHO nepe NEPBhIM HAITPABJISIONIMM BajioMm 38 3a
MIPEABAPUTEIILHBIM IIPECCOM 32 HAa BHYTPEHHEN YaCTH IIPECCOBOTO BOMIIOKA 37 pa3MeIeHO
PACIBUIMTENIBHOE YCTPONUCTBO 53" TSl OAAYM YMCTOM BOJBI B CYKAFOIIUICS TPOMEXKYTOK B
dhopMe KIIMHA MEX/y MPECCOBBIM BOMIIOKOM 37 ¥ HAIIPABJISIONIMM BajioM 38, puyemM
yYKa3aHHasi BOJIa IIPECCYETCS B IIPECCOBBIN BOMIIOK 37 U BBITECHSIET IPA3HYIO BOY B IIPECCOBOM
BOWJIOKE 37 MOCIe MPEeCCOBAHUS B IIPEABAPUTEIILHOM IIpecce 32 U3 IPECCOBOTO BOMIOKa 37
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BO BpeMs €0 IPOXOXK/ICHUS BOJIM3M HAITPABJISIONIEro Basia 38. 3a ClIeAy oMM HAPaBIISIOLIMM
BaJIOM 38 Ha HAPYKHOW YaCTH ITPECCOBOTO BOMIIOKA 37 pa3MeIlEeHbl OTCACHIBAIOIINE KAMEDPBI
54' nyist yaaneHust BOJibl M3 MPECCOBOTO BOMIIOKA 37, a TAK)KE pa3MEIIEHO BHICOKOHAIIOPHOE
PACIBUIMUTEIBHOE YCTPOWUCTBO 55', OUMIIIAIOIIEE TPECCOBBIN BOWIOK 37 10 €ro MOCTYIUIEHUS
K OTCACBIBAIOIIEMY YCTPOUCTBY S1.

BapuanT peanuzanuu coriiacHo (ur.8 aHaJIOTM4eH BAPUAHTY peas3aliy COTTIacHO ¢ur.7,
34 UCKJIFOYEHUEM TOTO, YTO JOMOJHUTENBHO 3a [JIABHBIM IIPECCOM PA3MEIIEHO YCTPOUCTBO
MpeABaPUTEIIBHOTO HAarpeBa 27, COOTBETCTBYIOIIEE BAPUAHTY pealu3aliy COTJIacHO (ur.2,
JUISl yBEIIMYEHUS] TEMIIEPATYPBI U CYXOCTH OyMaKHOT'O MOJI0THA 1".

BapuanT peanuzanuu coriiacHo (Ur.9 aHaJOrMueH BapuaHTy pean3alyy COTJIacHO GUr.7,
3a UCKITIOUEHUEM TOT'0, YTO MOKpas 4acCTh 2 B 3TOM CIIy4ae COACPKUT (POPMOBOUHYIO YACTh
OTJIMYHOTO OT BBIIEYNOMSHYThIX C-00pa3HOTO U CEPIOBUAHOTO TUIIOB (POPMOBOYHBIX
yacteit. @OpMOBOYHASI YACTh COIIACHO (Ur.9 IpeicTaBIsieT CoOO0M TaKk Ha3bIBAEMBbIH I'PYIHOM
OTCACBHIBAIOIIMI BaJl, COJEPKAIIMI HATOPHBIN UMK 6, GOpMYIOIIKH Ball 7, T.€. TPyIHOMN
OTCACBHIBAIOIIWHI BaJl U (popmyrolliee MOKPBITHE 8, T.€. POPMYIOIIYIO TKaHb, IBUKYIIYIOCS B
TeTJyie BOJIM3U I'PYAHOTO OTCACHIBAIOIIETO Basla 7 ¥ HAITPABIISIIOLIMX BaIOB 18 1 00pa3yrolyto
NepeaaToOuYHyI0 001aCTh BMECTE C BTOPBIM ITPECCOBBIM BOMIIOKOM 37 COTJIACHO BapUAHTY
peanuzanuu, mokazaHHomy Ha ¢ur.7. I'pyaHoit oTcachIBatoOmuMi Baid 7 COACPKUT
OTCACBHIBAIOLIYIO 001aCTh 52, 06pa3yrollyo GOpMOBOUYHYIO 001aCTh, YEPE3 KOTOPYIO
dbopMyroiast TKaHb 8 MPOXOIUT BMECTE C MACCOM, BEITOJIKHYTOM B CTPY€E U3 HATIOPHOT'O
KA 6 1 00e3BOKEHHOM B (hOPMOBOUHOM 001acTh 52 1t hOpMUPOBAHUS CHOPMOBAHHOTO
BOJIOKHUCTOTIO IMOJIOTHA 1.

Bapuant peanuzaimu cormmacHo ¢ur.10 aHamoruueH BapuaHTy peain3aliy COTIIACHO
¢wur.9, 3a UCKITIOYEHHUEM TOT'O YTO IOMOTHUTEIHHO Pa3MEIIEHO YCTPOUCTBO MTPEIBAPUTEIIBHOTO
HarpeBa 27, COOTBETCTBYIOIIEE BAPUAHTY PeaIu3aiiu COrIacHoO (Gur.2.

B kauecTBe mpeaBapuTENBHOTO Ipecca 32, UCTIOIB3YEMOTO B BAPUAHTAX PeaU3aLUuU
corsiacHo ¢ur.5-10, MOKHO UCTIOJIB30BATH MPECC, BHIOPAHHBINM U3 TPYIIITHI PA3JIUYHBIX IPECCOB,
YKa3aHHBIX BBILIE U1 [TIaBHOIO mpecca 11.

dopwmyromas jgeHTa 14 conepxut popMmyroiuii cioit 60, GopMUPYIOIIHUI CTOPOHY
dhopMyrolel JIEHTHI, HECYIIYI0 OyMaskHOe 1oJI0THO. Clioit 60 COIEePKUT MOBEPXHOCTH 61,
HaXO/SIIYIOCA B KOHTAKTE C TOJIOTHOM M UMEIOLIYIO TPEXMEPHYIO CTPYKTYPY, 00pa30BaHHYIO
yr1yOsieHrs MU 63 B TUTOCKO TOBEPXHOCTH 61, TpUYeM yKa3aHHbIE YIITyOJIeHus 63 pa3MelieHbl
MIEPUOAMUYECKH B TIPOIOTHHOM HAITPABIIEHUH (DOPMYFOIIIEH JIEHThI (MAIIMHHOM HAITPABIICHUN)
Y B HAIPaBJIEHUU, TTEPIIEHIUKYISIPHOM JBUXKEHUIO (DOPMYIOIIIEH JIEHThI B MAaIlIMHE.
[ToBepxHOCTH 61, HAXOAAIASICS B KOHTAKTE C TIOJIOTHOM, UMEET, TAKUM 00pa30M, ITOCKYIO
HEIPEPBIBHYIO BEpXHIOIO 0051acTh 70, B KOTOPOH c(hOpMUPOBAHBI YKA3aHHBIE YIIIyOJICHUS
63. Taxum 00pa3oM, Kaxmoe yriyosaeHue 63 B TOBEPXHOCTH 61, HAXOSIIEHCS B KOHTAKTE C
MOJIOTHOM, OTPAHUUYEHO YKa3aHHOM HEeNMpepbIBHOM 00nacThio 70. B nonosiHeHue K 3TuM
yrayonenusm 63 B popmyrorieM ciioe 60 MOTyT OBITH CHOPMUPOBAHBI IPYTHE CTPYKTYPHI B
(bopme pUCYHKOB UJIM TEKCTA.

Bce yriy6iienus 63 npeaAnoYTUTENbHO SIBISIOTCS UIEHTUYHBIMU U PA3MEIIEHbI PETYIISPHO.
B anprepHaTUBHOM BapuaHTe oHa (hOPMYIOIIAsi IEHTA MOXKET COACPKATh 10 MEHBIIIEH Mepe
JIBE TPYIIIIbI YIUIYOJIEHUH, pa3uyatomxcsi KoHduUrypauvei yriy06ieHui pyu WAEHTUYHOCTH
CaMMX YIIyOJIeHUI B KaXKIOM TpyIIIIe.

B pesynbTaTe npoBeaeHNs UCCIEAOBAHNUM OBUIO TTOKAa3aHO, YTO (popMa U MPOTHKEHHOCTh
yriy6sieHui 63 SIBIISIOTCS CYIIECTBEHHBIMU ISl paOOTOCIIOCOOHOCTH MAIIIMHBI U TTOJTyUYEHUS
CAHUTAPHO-TUTMEHUYECKOM OyMaru XOpouero KauecTsa, T.€. C BBICOKOH IMyXJI0CThIO 8-20

CM3/F Y 3HAUYUTEIbHOU MITKOCTBIO.
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JI71s onTUMAJIbHOM CTPYKTYPbI M ONITUMAJIbHOM CYXOCTH ITOJIOTHA SIBJISIETCS CYI1IECTBEHHBIM
TO, 4TO opmyromas ieHTa 14 mo3BosseT chopMoOBaTh MOKPOE BOJIOKHUCTOE MOJIOTHO 1' B
yriyosieHusx 63 mpu MPOXOKIEHUU 3TOTO MOJOTHA 1', 3aKITIOUEHHOT O MEX/Ty ITPECCOBBIM
BoisIokOoM 17 1 hopmyrotmett ieHTol 14, uepes rmpeccoBbiit 3akuM N 1. Takke sBIseTcs
CYILLIECTBEHHBIM TO, YTO IIPECCOBBIN BOMIIOK 17 MOXKET MPOHUKATH MPU ITPECCOBAHUU BHYTPb
BCeX yriryOneHuii 63 115t CO3MaHUs TOCTATOYHO OOJIBIIOTO TUAPABIMYECKOTO TABICHUS, TAK
YTO BOJIa B MOKPOM BOJIOKHMCTOM IOJIOTHE 1' MOKET MEePeXOIUTh B MPECCOBbINA BOMIOK 17
110 OKOHYAHWU MPECCOBaHUs. YTIyOsIeHUus 63 JOJDKHBI ObITh JOCTATOYHO OOJIBIIUMU, JIJISI
TOT'O YTOOBI MPECCOBBIN BOMIOK 17 MOT TPOHUKATH B 3T yriayoseHus 63. Kaxnoe yriybienve
63 10JKHO UMETH ONITUMAJIBHYIO TJIyOUHY, TPU KOTOPOW BOJIa MOKET BHIBOJUTHCS U3
OCHOBaHWUs yrinyoseHuit 63. JIpyrumu ciioBamu, riryOuHa yrioyOsaeHuit 63 He T0KHA OBIThH
CJIMILIKOM OOJIBIION, MOCKOJIBKY UYpe3MepHasi INyOuHa OyIeT NPensaTCTBOBATh CO3/IaHUIO
HEO00XO0IMMOT0 TMIPABIMYECKOTO 1ABJICHUS.

dopmyrormit cioit 60 ¢ TakoM crienuaIbHON KOHPUTypanurei GopMyroieit TOBEpXHOCTH
61, HaxoaAIIENCs B KOHTAKTE C MTOJIOTHOM, SIBJISIETCS] BaXKHBIM MTAPAMETPOM IJIsI KOHTPOJIA
3a CTPYKTYPOI, TOJIIMHON/TTYXJIOCTHIO U CYXOCTBIO, 0KUIAEMBIX B COOPMOBAHHOM U
00€3B0KEHHOM BOJIOKHUCTOM MOJIOTHE 1" 32 peccoBbIM 3akMMOM N1 1Tociie OKOHYATETBHOTO
BoIcyliMBaHud. [IpuHuMaercs, 4To 1aBieHUE B MPECCOBOM 3akuMe N1 HaXOauTCA B
HOPMaJIbHOM JIMaIlla30He, 0OBIYHOM IIPH MPECCOBAHUM, KaK MpaBuiio, He Oosbiue 6 MIla, u
WCIIOJIb3YETCS CTAHAAPTHBIN YIIPYTO C)KUMAEMBIN IPECCOBBIN BOWIIOK 17, KOTOPBINA B
JIOTIOJTHEHHUE K €T0 CIIOCOOHOCTH TIPH CKATUM TTOTIIOATH BOY (POPMYyETCs B TOBEPXHOCTH
(hOopMYyIOILIEro CIT0sl, HAXOISIIYIOCS B KOHTAKTE C BOJIOKHUCTBIM MOJIOTHOM, pa3MelllEeHHbIM
ME3K/1y HUMU BBILIEYTTOMSIHYTBIM 0Opa30M U B BBIIICYITOMSIHYThIX LIEISX.

Kaxnoe yriy0ienue 63 uMmeeTt 3apaHee yCTAaHOBIICHHbIN pa3Mep | B MAIIMHHOM
HarpasjieHuu Gopmyrolero cinost 60 1 3apaHee yCTAHOBJICHHbBIN pa3Mep b B HaIIpaBIIeHUH
MOTMEePEK JBWKEHUS JICHTHI 14 B MatuHe. YT1yOsieHus 63 MOTYT ObITh BBIPOBHEHBI B
MAalIMHHOM HaIlPpaBJIEHUH, YEMY COOTBETCTBYET I>b, WiIu B HanpaBiIeHUH NONIEPEK JBUKEHUS
YKa3aHHOM JIEHThI B MAIlIMHE, YEMY COOTBETCTBYET I<b. OTHAKO MPEANIOUTUTENIBHO YITyOIeHu s
63 BBIPOBHEHBI 110 CYIIIECTBY B MALIMHHOM HAIPaBJIEHUH, YTO MTO3BOJISIET MTOJYUYUTD JIYUIIEE
KpEMMpoOBaHUE U 00Jiee MITKYIO CAHUTAPHO-TUTUEHNUECKYIo Oymary. ClieyeT OTMETUTD,
YTO TEKCTUIIbHAS (POPMYIOIIAs O/IeXk 1a OOBIYHO UMEET CTPYKTYPY, BRIPOBHEHHYIO B MAIIIMHHOM
HAIpaBJICHUU.

Kaxnoe yriy0senue 63 umeeT 3apaHee YCTaHOBJICHHBIE TIIyOUHY d, TI0oaabs a U 00beM
v. 'mybuna d yriy0seHuit MOKeT ObITh MOCTOSIHHOM 1O CYIIIECTBY BO BceM yritybisieHuu 63.
B sTom cniyuae yriy6ienue 63 uMeeT MIOCKYI0 HUKHIOIO MMOBEPXHOCTH 71, mapauiebHyIO
o6nactu 70. B anbTepHaTUBHOM BapHaHTe INyOMHA d MOKET U3MEHSTHCS Ha TOBEPXHOCTU
yriyOseHus 63, a B Ka4eCTBE XapaKTePUCTUKH IIPOTSHKEHHOCTH yriTyOsieHust 63 B HAITpaBIICHUN
Z IPEeANOYTUTENBHO UCTIOIB3YIOT CPEHION0 IIyOuHYy d.

Vraybnenus 63 pa3MenieHbl Ha 3apaHee YCTAHOBJICHHOM PACCTOSIHUM JIPYT OT IpyTa, TaK
YTO OHM OKA3bIBAIOTCSI PABHOMEPHO PacIpeesIeHbl 10 TOBEPXHOCTH 61, HAXOAsIIENCs B
KOHTAKTE C MOJIOTHOM, U ITOKPBIBAIOT €r0 3apaHee YCTAHOBJIEHHYIO YacTh. TakuM 00pa3oM,
BBIIIIEYKAa3aHHAs HEMPEPbIBHAS BEPXHs 001acTh 70, orpaHUYMBarONIas yriryoueHus 63 u
COCTABJISIFOILIAS YACTh ITOBEPXHOCTH 61, HAXOASUIENCS B KOHTAKTE C ITOJIOTHOM, a TAKXKE C
CYLIMJIBHOM ITOBEPXHOCTHIO 20 IPpY TPAHCIOPTUPOBKE BOJIOKHUCTOTO TTOJIOTHA 1" Ha
CYIIMJIBHBIN HMIUMHAP 19, COCTABIISIET OCTABIIIYIOCS YaCTh MOBEPXHOCTU 61, HAXOISIIICHCS B
KOHTAKT€ C IIOJIOTHOM.

Takum 00pa3om, BbIIEyKa3aHHBIE MAPAMETPbhI TOJKHBI COUETATHCS JIs1 TOTYyUEeHUS
Xopolier paboTOCIOCOOHOCTH MAIIIMHBI M XOPOIIETO KaUeCTBa CAHUTAPHO-TUTUEHUYECKOMN
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Oymaru 1. B pe3ynbraTe mpoBeAeHUs UCCIIEIOBAHUI OBLJIO TTOKA3aHO, YTO JIJIS 3TOTO
HEO0O0XO0/IMMO BBITIOJIHEHUE CIIEAYIOIIMX YCIOBUIA:

1, MM b, MM d, Mm a, MM v, MM

0.25-2.5 0.25-2.0 0.05-0.6 0.3-0.4 0.05-1.0

BeleykazaHHOe 3Hau€HHE a JI0JKHO OBITh U3MEPEHO B INIOCKOCTH BepxHeli obnactu 70.
[Tpu 3TOM B pe3ynbTaTe MPOBEACHHUS UCCIIETOBAHUM OBIIIO MOKA3aHO, YTO & JOJDKHO OBITH

BbIOpaHo B auama3zoHe 0.5-2.0 MMZ.

ScHo, uTo popmyromas neHTa 14 cxMMAaeTCs IPU MPOXOKACHUHN uepe3 3axuM N1 Mexay
MPECCOBBIMU dyieMeHTaMu 12 u 13. Belmeyka3aHHbIN IUana3oH A1 TIIyOuHBI d MOIXOIUT B
citydae, eCJI JICHTA U, CJIeIOBATEIbHO, YIIyOieH!s 63 HAaXOISITCS B CKATOM COCTOSIHUM, T.€.
Korja JieHnta 14 nmpoxoaut uepes 3axum N1. JlaBiieHue npecca B 3TOM 3a’)KUME OOBIUHO HE
npeBocxoaut 6 MIla. ITox cxxaTeIM cocTOsTHHEM (OPMYIOIIEH JIEHTHI 14 moapa3yMmeBaeTcs
TO, YTO K HEl MPUIIOKEHO MaKCUMaJibHOE AaBiieHue, paBHoe 6 MIla. Takum oOGpazom,
yIi1yOseHus 63 B HEC)KATOM COCTOSIHUM MOTYT UMETh TNIyOuHy d, 60b1ryto 0.6 MM, HO B
CKATOM COCTOSIHUH, T.€. B 3axkume N1, rimyouna d He qoskHa mpeBocxoauts 0.6 MM. B cinyuae
€CJIM TJIyOMHA YIiTyOsieHul 63 siBJsieTCs pa3IMyHoM, 3HaueHue d OTHOCUTCS K Cpe/IHeH TI1yOunHe
yriyonenus. OqHako HauOoJIbIas TIIyOuHa yriyOJieHus He TOJKHA MPEeBOCXOAUTH 0.6 MM,
KOrJa yIiIyOJjieHue HaXOIUTCS B CKATOM COCTOSIHUU.

B nonosHeHue K BBIIEYTOMSIHYTHIM 3HAUEHUSIM [TapaMETPOB YIIyOJIeHUS TOJDKHBI B
COBOKYITHOCTH ITOKPBIBATh OT 20% 10 80% OT BCel MOBEPXHOCTH 61, HAXOIAIIIEeNCS B KOHTAKTE
C TIOJIOTHOM.

KpenupoBanHas u CKpy4eHHasi CAHUTAPHO-TUTHEHUYECKasi Oymara co CiaeAyrouMu
CBOWICTBAMHU MOXET ObITh U3rOTOBJIEHA B OyMaro/ieJaTeIbHON MalllMHe JJ1s1 U3rOTOBJICHUS
CAHUTAPHO-TUTUEHUYECKOM OyMaru, OCHAIIICHHON BBIIICOTUCAHHBIMU JIEHTON U CIIOEM:

Basosbiit Bec 10-50 r/m>
Tommmua 160-400 mxMm, npeanouturenbHO 200-300 MKM

ITyxsmocts 8-20 oM>/T

ITpouHocTh Ha pacTskeHMe B MAaIIMHHOM Harpasiennu 50-300 H/m

[TpouyHOCTB Ha pacTsKEHHE B HATTPABJIEHUU MTONIEPEK JBUKEHUST (POPMYIOLLEH JIEHTHI B
mamuHe 30-250 H/m

Msirkocts 70-90

BelienpuBeieHHbIE 3HAUEHMSI OTHOCATCS K Oymare, Haxos1ercs npu remmnepatype 20°
U aTMocdepHoi BiaxHOCTU 50%. 3HaUeHHEe MITKOCTH U3MEPSIETCSI B COOTBETCTBUM C CO
mkainoit ot 0 1o 100 cormachHo EMTEC TSA. BeienpuBeneHHble 3HaUEHUS TyXJIOCTU U
MSATKOCTHU JIOJIKHBI ObITh CPABHUMBI CO 3HAUEHUSIMU ISl CTAHAAPTHON KPeMUPOBAHHOM
Oymaru, uMerollel MyXJIOCTh B IUana3oHe 5-9 cM/T U MATKOCThb B auamna3zone 50-70.

Boiiee KOHKPETHO, CAHUTAPHO-TUTUEHUYECKasi Oymara, B Y4aCTHOCTU KOCMETHYECKasI
Oymara, TyaneTHas Oymara u Xo3sicTBEHHasi Oymara, MOKeT ObITh U3TOTOBJIEHA HA
npenjgaraeMon 6yMaro/iesaTeabHONM MalllMHe 1711 U3rOTOBJIEHUS CAHUTAPHO-TUTMEHUYECKOM
OyMaru co CIIeIYIOIIMMHU CBOMCTBAMMU:

Kocmertnueckast 6ymara Tyanernas 6ymara XossicTBeHHas Oymara
Bazosbiit Bec, r/m> 13-15 15-25 18-23
ITyxmnocts, em’ir 10-13 10-15 10-14
IIpoyHOCTB HA PACTSHKEHHE B MAILIMHHOM Ha-
N —t 70-120 50-150 170-300
TTpOYHOCTh HA PACTSDKEHUE B HATIPABIICHAN
MOTIEPEK ABMXKEHHST (POPMYIOIIIEH JICHTHI B Ma- 30-100 30-100 170-300
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‘IIIPIHC, H/M ‘ ‘ ‘ ‘

Ha ¢ur.11 mokazaH nepBbIil BApUAHT peau3alyy mpeaiaraeMoit GopMyrored JeHThI 14
¢ mpeajiaraeMbIM GOpMYIOLIUM clioeM 60, coiepKallluM YIIPOUHSIOIIUe CpeAcTBa 57 U
pa3MelnieHHbIM Ha ci1oe u3Hoca 58. Ha ¢wr.12 moka3zan 4aCTUUHBINM BUI 3TOM JIEHTHI 14 B
MONEPEYHOM CEYEHMM B MAIIIMHHOM HarnpasiieHuH. [loBepxHocTh 61 cnos 60, Haxoadmascs
B KOHTAKTE C MIOJIOTHOM, COJICPKUT MapajuleNIbHbIE PsIIbl MICHTUUHBIX YI1yOieHult 63,
MPOXOASIIMX B MAILIMHHOM HaIlpaBJIE€HUM JIEHTHI 14. CMexHbIe psiibl 72 yAAJIEHbI IPYT OT
JIpyra B MAIIMHHOM HaMpaBJIeHUU HAa PACCTOSIHUE, TPUOTIUZUTEIHHO PABHOE MTOJIOBUHE JITTUHBI
yriyonenus. Kaxmoe yrimyoiaeHue 63 1o CyecTBy MeeT KyOudeckyro Gopmy ¢
WIMHIPUYECKMMU KOHIIAMU U TPOXOAUT B MAIIMHHOM HamnpasJieHWH JIEHTHI 14. HkHs4
ITOBEPXHOCTH 71 Kaxa0ro0 yriryoseHus 63 sBIIsieTCs IUIOCKOM U NapaJjulelibHa HEPEPbIBHOM
BepxHei oonactu 70. bokoBbie cTeHKH 73 yriyOmeHust 63 o0pa3yloT yroJi, Mo CyluecTBy
paBHbI 90°, OTHOCUTEIBLHO HUXKHEM MoBepxHOCTH 71 yriybonenus. Pasmep 1 yriybnenuit 63
B MAIIIMHHOM HAITPABJIEHUHA MOKET COCTABIIATH 2.0 MM, a UX pa3mep b B HAIPaBJICHUH MTOTIEPEK
JIBHKEHUs (popMyIoIIIeli JICHTHI B MallIMHE MOXeT ObITh paBHbIM 1.0 MM. ['mybuHa d cocrasisiet

0.3 mM. [Tnomanp a yriyoenuii 63 HaxoauTcs B auanaszoHe 0.3-4.0 MM, MPEANTOYTUTEITBHO

2

0.5-2 MMZ, HarpuMep MpubIM3uTeNbHO 1.8 MM, a X 00BbeM v HaxoauTcs B quamna3one 0.05-

1.0 Mm®, MPEANOYTUTENBHO TPUOIM3UTENBHO 0.54 mM°. PaccrostHue MEXIY IBYMS CMEXHBIMU
yIIIyOJaeHrussMHU 63 B MAIlIMHHOM HaITPaBJICHUM COCTABIISIET MPUOIU3UTETHHO 1.0 MM.
Paccrosinue Mex1y 1ByMsi CMEKHBIMU psiiaMu 72 yriyOJieHui 63 B HAIIpaBJIEHUU MTOTIEPEK
JBWKEHHUS (POPMYIOLIEH IEHTHI B MAILIMHE COCTABIISIET TPUOIM3UTENBHO 0.5 MM. YTi1yOseHus
63 MOKpPBIBAIOT MPUOIU3UTENBHO 40% NMOBEPXHOCTHU 61, HAXOIAILEHCS B KOHTAKTE C TOJIOTHOM.
Ha ¢ur.13 nokazan BTopo# BapMaHT peaju3aluy npeparaeMoro GpopmyoIero cios 60
dhopmyrornelt ieHTsI 14, @opmyroinuii ciioi 60 popmyrore TIeHTHI 14 COMEPKUT yITyOIeHUS
63, MO CYIIECTBY TOM ke (POPMBI U pa3MEIIEHHbIE TEM kK€ 00Pa30M, UTO U yIIIyOJIeHus,
onMcaHHbIe BbIllIe. B 3TOM ciyyae yrimy0enus 63 umeroT pa3mep | B MallMHHOM HaIlpaBJIeHUH,
paBHbI 1.0 MM, pa3mep b B HalpaBIeHUM ONIEPEK IBUXKEHUS JIEHTHI B MatuHe 0.5 MM,

ryouny d 0.3 Mm, mromasap a npudausurenpHo 0.3-4.0 MM2, Hanpumep 0.45 MMZ, 1 00BeM

v npudauzutenbHo 0.09 MM, Paccrositue MEXAY ABYMSI CMEXXHBIMU YII1yOJIeHUSIMU 63 B
MaIllMHHOM HallpaBJIEHUH cOoCcTaBisieT mpuoan3uTenbHo 0.5 MM. Paccrosinue Mexay 1Byms
CMEXHBIMU ps1amMu 72 yrinyOseHuit 63 B HaIIpaBJIEHUH OTIEPEK IBUKEHHUS JICHThI B MAIIIUHE
COCTaBJISIET MPUOIM3UTENHHO 0.5 MM.

Ha ¢ur.14 nokasan TpeTuit BApMaHT peaan3alyy MpempiaraeMoro (hOpMyroIiero cios,
TaKXe COIePXKAIIEero YIIyoJIeHus 63, IO CYIIECTBY TOM ke GOPMBI U pa3MEIICHHbBIE TEM Ke
00pa3om, uTo yriayOJIeHus, OTTMCAHHBIE BBIIIE CO CChUIKOM Ha (ur.11. B aTom ciiyyae
yriIyosieHust 63 MIMEIOT HECKOJTBKO OOJIBINMIA pa3Mep, 4eM yriryOJieHus, MoKa3aHHbIe Ha ¢ur. 13,
a IMEHHO pa3Mmep | B MallIMHHOM HaIlpaBlIeHUM, paBHbIN 0.5 MM, pa3mep b B HaITpaBlIeHUU
MOMNEePEK JBUKEHUS JICHThI B MalllHe, paBHbld 1.0 MM, rinyouny d 0.4 MM, iomaas a

MpuOIU3UTENLHO 1.3 MM? 1 06BEM v npubmuzuTensHo 0.51 mm°. Paccrostame MEXIY OBYMSI
CMEXHBIMM YIIIyOJIeHUsIMU 63 B MAIIMHHOM HAIPaBJIEHUM COCTABIIAET NPUOIM3UTENBHO 0.5
MM. PaccrosiHue Mex 1y IByMsi CMEKHBIMU psiiaMu 72 yri1yOieHui 63 B HAIIPaBJIEHUH [TONIEPEK
JIBUYKEHUS JIEHTBI B MAILLIMHE COCTABJISET MPUOIM3UTENIBHO 0.5 MM.

Ha ¢ur.15 moka3zaH ere olvH BapuaHT peaii3alyy MpeajaraeMoro (popMyIomero ciosl.
B stom cityuae yriy6seHust 63 BBIIIOJIHEHBI IO CYLLIECTBY B (hOpMeE MPSIMOYTOJIbHBIX
napaJsuiesieluIe 0B WIK KyOOB CO CKPYIJIEHHBIMU BHYTPEHHUMHM yIilamMu. YTi1yOsaeHus 63
pa3MelIeHbl psaaMu 72, IPOXOASIIMMU B HAIIPABJIEHUU NTONIEPEK IBUXKEHHUS JIEHTHI 14 B
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MauimHe. B 3ToM BapuaHTe peanunzauuu yriyosieHus 63 umMeroT pasmep | B MalllMHHOM
HaIlpaBJIE€HUU, paBHbIN 2.0 MM, pa3Mep b B HAIIpaBJIEHUU MTOTIEPEK ABUKEHUS JICHTHI 14 B

Marmae 2.0 MM, Tiryouny d 0.2 M, IJI0IIA1b &, PABHYIO TPUOIU3UTENBHO 3.9 MM, ¥ 06bEM

V, paBHbIV MpUOIM3UTENIBHO 0.79 MM, Paccrosine MEXy IBYMSI CMEKHBIMU yII1yOJIeHUAMU
63 B MAIlIMHHOM HAIPaBJICHUU COCTABIIsSIET Mpubau3uTeabHo 1.0 mm. PaccrostHue Mexay
JIBYMSI CMEXXHBIMH psiiaMu 72 yriiyOsieHuit 63 B HapaBlIeHUU MONEPEK ABUKEHUS JIEHTHI 14
B MalllMHE COCTAaBIIAET NPUOIU3UTENIBHO 1.0 MM.

Ha ¢ur.16 mokasaH elie oJIMH BapUaHT peaInu3anuu IpepraraeMoro (opMyIOIero cios,
B KOTOPOM yKa3aHHBIN (POPMYIOLIHIA CIION BMECTO yIiIyOJIeHUI OCHAILlEH BbICTynIaMu 62 B
(dbopMe BBICTYNAIOIIUX YACTEH UIIM «OCTPOBOB», BBIIIOJIHEHHBIX B INIOCKOM HEMPEPHIBHOM
HWXKHEN 00actu 76' TOBEPXHOCTU. 3HAUEHUS TAPAMETPOB, YKa3aHHBIE BBIILIE JJIs
dbopmyIoIIero cios ¢ yriyOoJIeHUs MU, TAK)Ke MOJIXOIAT K 3TOMY BapuaHTy (hOpMYIOIIero
CJ1051, IIPY YCIIOBUM UTO 34 3HAYEHUE d B 3TOM Cllyyae IPUHUMAETCS BBICOTA BBICTYIIOB. B
BapUaHTe peann3alyu, IoKa3aHHOM Ha (Ur.16, BHICTYIIBI 62 UMEIOT GOopMY KBaIpaTOB,
BBICTYIAIOMINX MPUOIM3UTEIRHO Ha (0.2 MM OT HIXKHEM 001acTu 76, U UMEIOT HECKOJIBKO
3aKpyIJIeHHbIE BHELIHUE yIiibl. KBaspaTsl COCTABISAIOT MPUOIU3UTENBHO 1 MM B ITIMHY U |
MM B LLIMPYHY U PA3MELLEHBI PAIAMU, TPOXOAALIMMU I10 JMArOHAJIM OTHOCUTEIIbHO MAILIMHHOTO
HanpasiieHus (popmyromieit 1eHThl 14. TakuM 00pa3oM, BBICTYIBI UMEIOT pa3mep | B
MAlIMHHOM HaIIPaBJICHUU U pa3Mep b B HAIIPABIIEHUU ITONIEPEK ABUKEHHUS JIEHTHI B MAlLIMHE,
NpuOIN3UTENBHO paBHble 1.4 MmM. Kaxxaplil BeicTyn 62 UMeeT 1iomaap a, IpuoIM3UTEIbHO

paBny1o 0.95 MMZ, 1 00beM V, MPUOTU3UTETHLHO paBHbIi 0.5 mm®. Takum 00pa3oM, BBICTYIIBI

62 MOKPBIBAIOT MPUOIUZUTEIIBHO 42% NMOBEPXHOCTHU 61, HAXOIAILEHCS B KOHTAKTE C TOJIOTHOM.
Bepxnue o651acT 75 MOBEPXHOCTHU BBICTYNOB 62 MPEANOYTUTEIHHO BBITIOJIHEHBI IIJIOCKUMU,
TAaK 4TO OHU MOTYT COIIPUKACATHCS C CYLIMIIBHON ITOBEPXHOCTHIO 20 BO BpeMs
TPAHCIIOPTUPOBKM BOJIOKHUCTOIO IMOJIOTHA 1" HA CylIMIbHBINA HMIMHAD 19.

ITpennaraemplii (hOPMYIOIIHI CIIOM MPEATTOYTUTEIBHO U3TOTOBIIEH HA OCHOBE ITOJIMMEPHOTO
MaTepuaia, HalpuMep MoJuypeTaHa, IpuueM yriryosneHus 63 uim HUxKHsIg 00JacTh 76,
MPEANIOYTUTEILHO CPOPMUPOBAHHBIE B YKa3aHHOM (hOPMYIOIIEM CIIO€ ITOr0 MaTepuala,
BBIPE3aHbI B IOBEPXHOCTH ClI0sl. B anbTepHaTMBHOM BapuaHTe (GOPMYIOIHiA cltoi 60 MOXKeET
OBITh U3TOTOBJIEH HA OCHOBE JIPYrOT0 MaTepuaja, HalmpuMep, METaljia Ui YIJIepOJIHOTO
BOJIOKHA, U MOTYT UCIIOJIb30BATHCS APYTHE CIIOCOOBI WISl POPMUPOBAHMS YTITyOJICHUI UITH
YKa3aHHOW HUKHEN 00s1acTh moBepXHOCTH. Popmyrorumii ciiod 60 mpeAnoYTUTEIbHO UMEET
TOJNMHY 3-6 MM, HO fonycTUMa Takxe ToiamuHa 0.2-10 mMm.

dopmyromas JIEHTa MPEATOYTUTEIBHO U3rOTOBJIEHA BOJOHEIIPOHULIIAEMOM, KaK YKa3aHO
JUTSl TOKa3aHHBIX OyMaro/ienaTeIbHbIX MAIIMH JJ1sl U3TOTOBJICHHUS] CAHUTAPHO-TUTMEHUYECKOM
Oymaru. B anprepHaTUBHOM BapuaHTe (GOpPMYIOIIast IEHTA MOXKET ObITh U3TOTOBJICHA
BojoNIpoHMIIaeMoi. Hanpumep, popmyrorumii ciioit MOXeT ObITh 00padboTaH
UTJIONPOOUBAHUEM U, TAKUM 00Pa30M, MOKET COJIEpKATh OTBEPCTUSl. YTayoseHus 63 u/unu
ob6nactp 70, orpaHuuMBaroIIas yriayolieHus, MOryT ObITh 0OpaOOTaHbI UTTIONTPOOUBAHUEM.
AHAJIOTUYHO, BBICTYIBI 62 W/WJIW YKa3aHHAs HWKHSSA 00J1acTh 76 MOTYT ObITh 00pabOTaHbI
urnonpoouBanvem. MrionpoOuBanue Gopmyrolei JIeHThl 03HAYAET, YTO JIEHTA CONEPKUT
HEOOJIbIINE CKBO3HBIE OTBEPCTHUSI, MPOITYCKAIOIINE TOJIBKO BOAY, a HE OyMa)kKHbIE BOJIOKHA.

Jlns yBenmuueHust Cpoka ciryk0bl (hopmytoras JeHTa 14, Kak OMMCaHO BBIIIE CO CCHUTKOM
Ha ¢ur.11, MOXKeT coaepkaTh CIIOM 3HOCca 58, HarpuMep, B (popMe BOMIIOUHOTO CITOS,
pa3MelIeHHOr 0 Ha CTOpOHE (hopMytoliiel JIeHTHI 14, OpUEHTUPOBAHHOM MO HATIPABIICHUIO OT
BOJIOKHHUCTOTO osioTHa 1'. Kak u ¢popmyrommii ciioit 60, citoit u3Hoca 58 MOXKET ObITh
00paboTaH UrIonpoOUBaHUEM.
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Jls yBemMueHust TpOYHOCTH (popMyrolasi JieHTa 14 MOKET COIepKaTh YIIPOUHSIOIINE
cpenctBa 57, HarpuMep, B GopMe YITPOUHSIONUX HUTEH, pa3MelieHHbIX BHYTpH citos 60. B
aJTbTEPHATUBHOM BapUaHTE YIIPOUYHSIOIIUE CPEACTBA MOTYT OBITH CPOPMUPOBAHBI
METAJUTMUECKOM MTOJIOCOM WITM TKAHBIO, PA3MEIIeHHBIMU BHYTPU (opMmyroriero ciost 60.

Takum 00pa3zoM, Ipu MOMOIIU IIPeAsIaraeMom JIEHThI 14 MOKHO U3TOTOBUTH CAHUTAPHO-
TUTMEHUYECKYIO0 OyMary, KOTopas Mociie OTAEJIEHUs OT CYIIWIbHOM MoBepXHOCTH 20 IIpu

temnepatype 20°C u BnaxxHocTu Bo3ayxa 50% umeeT 6a30BbIi Bec B Auarna3zone 10-50 F/Mz,
TOJIIMHY B nrana3oHe 160-400 MxMm, mpeanouytutenbHO 200-300 MKM, IIyXJIOCTh B AUAIIA30HE

8-20 CM3/F, MIPOYHOCTh HAa PACTSKEHHWE B MAIIIMHHOM HampaBJjieHUH B quana3one 50-300 H/
M, IIPOYHOCTD HA PACTSKEHUE B HAIIPABIICHUH ITOTIEPEK JBUKECHMUS JICHTHI B MALLIMHE B
nuana3one 30-250 H/M u MsrkocTs B iuamnazose 70-90, morydeHHyo Ipyu TOMOIIM ITpudopa
nist onipenenieHust Msirkocty Tkauu (EMTEC TSA) no uamepurensHoit mikaje ot 0 go 100.

Ha ¢wur.17 moka3zaHo nomnepedHoe ceueHHe MOJIOTHA CAHUTAPHO-TUTUEHNUECKON OymMaru
1, U3rOTOBJIEHHOTO MPU TOMOIIK (GOPMYIOIIEH JIEHTHI, COJEPKAIIEH yTITyOJIeHUs B
COOTBETCTBHH C HACTOSIIIUM U300peTeHreM. brarogaps TpexmMepHoi CTpyKType (hOpPMYIOIIEro
c11os1 60 TOTOBOE MOJIOTHO CAHUTAPHO-TUTMEHUUECKOM OyMaru 1 umeeT pa3iMyHylo TOJIIMHY,
MpUYEM yKa3aHHas TOJIIMHA OOJIbIIIE B TEX 4ACTSIX 77, B KOTOPBIX MOJIOTHO 1 chopMUPOBAHO
BepxHel obacTeio 70, 4eM B TeX JacTsx 78, B KOTOPBIX MOJIOTHO 1 chopMUpOBaAHO
yriyoaeHusMu 63 popMyrorieit JeHTHI 14.

Bosoknuctoe nonotHo 1', 1" MpeanoYTUTENBHO CONEPKUT KOPOTKOBOJIOKHUCTBIN CIIOM
Y JNIMHHOBOJIOKHUCTBIH CIIOW U TPAHCIIOPTUPYETCS K CyIIMIIBHON TOBEPXHOCTH 20 B
IIEpEeIaTOYHOM 3aXUMe N2, TaK 4TO IIPU 3TOM KOPOTKOBOJIOKHHUCTBIN CIION HAIIPABJIEH K
cymmiibHOM noBepxHocTu 20. Takum 00pazomM, FOTOBOE MOJIOTHO CAHUTAPHO-TUTUEHUYECKOM
Oymaru 1 mpearnouTUTeIbHO TaAK)Ke UMEET KOPOTKOBOJIOKHUCTBIN CJIOM Ha CTOpOHE 79, T.e.
HA CTOPOHE, HAXOISIIIENCS B KOHTAKTE C CYIIMJIBHON IMMOBEPXHOCTHIO 20, 1
JUIMHHOBOJIOKHUCTBIN CII0M Ha Jpyro# ero cropoHe 80, T.e. HA CTOPOHE, HAXOISIIEHCS B
KOHTaKTe ¢ ieHToH 14. Ha ¢ur.18 mokazaHna IJIMHHOBOJIOKHUCTAS CTOPOHA 80 BOJIOKHUCTOTO
MOJIOTHA CAHUTAPHO-TUTHEHUYECKON Oymaru 1.

N300pereHre onMcaHo BhILIE HA TPUMEPE HECKOJIBKUX BApUAHTOB peanm3auuu. OgHaKko
SICHO, YTO BO3MOHBI pa3JIMYHbIE PYTrUe BapUAHThI pean3aluy B peaenax oobeMa
nu3zobpetenus. Hampumep, siCHO, YTO BO3MOKHBI JPYTUE BAPUAHTHI pealin3ali yIIyOIeHU
WM BBICTYTIOB, HE BBIXO/IAIIME 32 TIPeIeTbl 00beMa N300 PETeHNs, KaK 3asBIIEHO B (hOpMyJIe.
AJbTEepHATUBHBIE BAPUAHTHI 3TOTO TUIIA BKJIIOYAIOT B ce0s1, HAIPUMEDP, KPYTOBbIE,
POMOOBU/IHBIE UJTH 3JUIANITUYECKUE YIITyOJIEHUS UM BBICTYIIBI, IIPOIOIbHBIE OCH KOTOPBIX
He 00513aTeIbHO OPUEHTUPOBAHBI B MAILIMHHOM HAIIPABJICHUU WJIM B HATIPABJICHUU TTOTNIEPEK
JIBMKEHUS JICHTHI B MAILIMHE, @ MOTYT 00pa30BbIBATh C HUMHU OCTPBIi yTOJI.

dopmyna u300peTeHUs

1. ®opmyrommii okt (60) hopmyroiett 1eHTHI (14) 171 popMoBaHUS BOJIOKHUCTOTO
noJjioTHa (1') mocpeACTBOM IIpeccoBaHUs B PeCCOBOM yacTu (3) OyMaroaenaTeIbHON MaIllIuHbI
JUIS1 U3TOTOBJIEHUS] CAHUTAPHO-TUTMEHUYECKON OyMaru ¢ BBICOKOM MyXJIOCThIO (1), mpuuem
yKa3aHHBIN cJ10i (60) BBIIIOJIHEH HETKAHBIM U UMEET CTOPOHY, HECYIIYIO ITOJIOTHO,
MMOBEPXHOCTH (61) KOTOPOW 1711 00paOOTKM BOJIOKHUCTOTO IOJIOTHA (1') coaep KUt yriyOieHus
(63) umu BeICTYIIHI (62), hopMUpYIOIIKE HAa TOBEPXHOCTH (61) TpEeXMEPHYIO CTPYKTYPY,
OTJIMYAIOILIUMCS TEM, UTO

yriyOsenus (63) uim BbICTYIIBI (62), COOTBETCTBEHHO, pACIIPE/IEIEHbI [10 CTOPOHE, HECYIIeH
IOJIOTHO, U BMecTe COCTABIISIOT 20-80% yka3aHHOU OBEPXHOCTH (61), mpuuem B cityuae
HJIMYUS yrioyOseHuit (63) MeXay HUMHU Ha YKa3aHHON MOBEPXHOCTH (61) umMeeTcst Takxke
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TJI0CKas BepxHsst oo0actsb (70), orpanrurBaromas yriyosaeHus (63), a B cliydae HaJIUIus
BBICTYMOB (62) yka3aHHasi TOBEPXHOCTH (61) COEPKUT TaKKe MIIOCKYIO HKHIOIO 00J1acTh
(76), orpaHMYMBAIOIIYIO BEICTYIIHI (62); Kaxkaoe yriyosaeHue (63) uinu BeICTy (62)
COOTBETCTBEHHO UMeeT pasmep | B qnanazone 0.25-2.5 MM B IEPBOM HAIIPABIIEHUU B ITIOCKOCTH
BepxHel 061actu (70) TOBEPXHOCTH UK HUKHEN 001acTH (76) TOBEPXHOCTH U pa3mep b 0.25-
2.0 MM BO BTOPOM HAMPABJIEHUHU B TUIOCKOCTH BepXHel 061acTH (70) TOBEPXHOCTU WITK HKHEN
o0actu (76) TOBEPXHOCTH, TPUUYEM YKA3aHHBIE HAITPABIICHUS TPOXOAST MO MPSIMBIM YTJIOM
JIPYT OTHOCUTEIBHO APYra, a Kaxaoe yriryosaeHue (63) uim BoIcTyH (62) COOTBETCTBEHHO
MMeeT CPeHIOI0 TJTyOuHY Uik cpeaHioro BeicoTy d 0.05-0.6 MM, koraa cioit (60) HaXoauTCs

B C)KATOM COCTOSIHUM, Y ITOWIAIb 4, paBHYIO 0.3-4.0 MM° IIPY UBMEPEHUU COOTBETCTBEHHO B
IJIOCKOCTU BepxHe 001actu (70) TOBEpXHOCTH WIIM HUXKHEHN 00acth (76) MOBEpXHOCTH,
npyudyeM (GOPMYIOIIHUI CIIOM BBIMIOJIHEH BOJAOPOHULIAEMbBIM, & YIIIYOJIEHUS U BBICTYIIBI
BBITIOJTHEHBI B YKA3aHHOM (hOPMYIOIIEM CIIOE.

2. ®opmyroruii ciioi (60) 1o 11.1, OTIMYAIOIIMICS TEM, UTO BepXHss obmacts (70)
MMOBEPXHOCTH WIM HUXKHSA 00J1acTh (76) MOBEPXHOCTU U3TrOTOBJIEHA HETPEPBIBHOIA.

3. @opmyroiuii cinoit (60) o 1.2, OTIMYAIOIIMIACS TEM, YTO Kaxa0e yriayosnenue (63) uiu

BBICTYII (62) COOTBETCTBEHHO UMEET IUIOIAAb a, paBHYIO 0.5-2.0 MM° [IPU UBMEPEHNUU B
IJIOCKOCTU BepxHet 00s1acTu (70) TOBEPXHOCTH UM HUXKHEH 001acTH (76) MOBEPXHOCTH
COOTBETCTBEHHO.

4. @opmyromui ciaoi (60) 1o 1.2, OTIMYAIOIIMIACS TEM, YTO Kaxa0e yriayosnenue (63) uiu

BBICTYII (62) COOTBETCTBEHHO UMeeT 00beM v, paBHbIii 0.05-1.0 MM,

5. @opwmyromui cior (60) o 1.2, OTIMYAOUIMICA TEM, UTO BCe yIi1yoseHus (63) uiu
BBICTYIIbI (62) TOBEPXHOCTH (61) SABISIOTCS UACHTUUHBIMH.

6. @opmyrommii cioi (60) 1Mo 11.2, OTIIMYAIOIIMIACS TEM, YTO yri1yOseHus (63) WiIv BBICTYIIbI
(62) COOTBETCTBEHHO pa3MEILEHbI PETYJISPHO.

7. @opmyronuii cioii (60) 1Mo 1.2, OTIIMYAOIIUIACS TeM, YTO yriybiieHus (63) UiIv BBICTYIIbI
(62) COOTBETCTBEHHO PA3MEILEHBI [TaPAJUIEIbHBIMU PAIaMHU (72), MPOXOIAIIMMY B MAIIMHHOM
HarpasJieHud hopmyroiero cios (60).

8. @opmyromuii cioti (60) 1o 1.2, OTIAMYAIOIIUICS TEM, UYTO pa3Mep | Kak0ro yriryOaeHus
(63) um BeICcTyMA (62) B MAIIMHHOM HampasjieHuu ¢popmyroriero ciios (60) u pasmep b
Ka)kI0To yriryoseHus (63) WM BeICTyIIA (62) B HAIPABJICHUH ITOTIEPEK IBMKEHHUS (DOPMYIOIIEro
ci1os (60) B MalIMHE CBSI3aHbI COOTHOILICHHUEM I>b.

9. ®opmyrorumii cioii (60) 1Mo Tr00MYy U3 IM.2-8, OTIWYAIOIIMNCS TeM, YTO U3TOTOBJICH
U3 MTOJIMYPETAHA, YIJIEPOAHOI'O BOJIOKHA WJIM METAJLIA.

10. ®opwmyromas geHta (14) qis popMoBaHUS MOKPOT'O BOJIOKHUCTOTO TTojI0oTHA (1') B
MPeccOBOM YacTH (3) P MOMOIIM OyMaroeaTeTbHON MAIIMHBI TSI U3TOTOBJICHUS
CaHUTAPHO-TUTHeHUYecKor 6ymaru (1) ¢ BBICOKOM MyXJIOCThIO, OTJIMYAOIIASICS TEM, YTO
coaepkuT hopmyrolui cioi (60) mo m.1-9.

11. @opmyromas nenta (14) o .10, oTiarMyaromascs Tem, 4To COIECPKUT CIIOM U3HOCA
(58), pasmeliieHHBIM HAa CTOpOHE (popmyrortieti JeHTHI (14) 1 OpUEeHTUPOBAHHBIN B HATTPABIICHUH
OT BOJIOKHHUCTOTIO ITojioTHA (1').

12. ®opmyromas jieHTa (14) mo n.11, oTauyaromascs TeM, 4TO COACPKUT YITPOUHSIOIINE
cpenctna (57).

13. ®opmytomas geHra (14) no modomy U3 . 10-12, oTaryaromascs TeM, YTo U3roTOBJIeHa
BOJOIIPOHULIAEMOH.

14. IIpeccoBas uacts (3) aiist ymaroaenaTesIbHON MAIIIUHBI JJ11 U3TOTOBJIEHUS] CAHUTAPHO-
TUTHEHUYecKol OyMaru, cojieprkaiiiasi TIaBHbIN IIPECC, COIePKAILIMN:
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IIePBBIN IPECCOBBIM 371eMeHT (12) 1 BTOpOW IIpeccoBkIil 3J1eMeHT (13), hopMupyrome
MeXy coboit mpeccoBbIit 3axkuM (N1) ¢ 3apaHee yCTAaHOBJIEHHBIM 3HAUEHHUEM JIaBJICHUS,

MEPBYIO OJIEK1Y B (hOPME JTACTUIHOTO CKUMAEMOTO TTPeccoBOro Boiioka (17),
JIBUXKYIIETOCs 1T0 OECKOHEUHOM 1eTJie BOJIM3M HAMPaBIISIONMX BAJIOB (18) uepe3 yka3aHHbIN
MpeccoBblii 3akUM (N 1) COBMECTHO U B KOHTAKTE C CPOPMOBAHHBIM BOJIOKHUCTBIM MTOJIOTHOM
(1), mpuyem BTOpOM ITPECCOBBIN 351eMEHT (13) pa3MelleH BHY TPH IIETIIM IIPECCOBOTO BOMIIOKA
7,

BTOPYIO OJIEXKY, IBHKYIIYIOCS MO OECKOHEUHOM TeTiie BOJIU3U HAIIPABIISIONIMX BAJIOB
(18) uepe3 yka3aHHBIN TPeccOBBIN 3aKUM (N 1) COBMECTHO U B KOHTAKTE C C(HOPMUPOBAHHBIM
BOJIOKHUCTBIM ITOJIOTHOM (1), mpryem 1nepBbIi IPECCOBBIN 3J1EMEHT (13) pa3melleH BHYTpU
METIIM BTOPOM OHEXKIBI, U

nepenaTouyHbli Baja (16) mis dopMupoBaHMs epeaaTOYHOTo 3axkuMa (N2) HAalIpOTUB
CYLIMJIbHOM OBEPXHOCTH (20) CYyIIMIILHOM 4acTH (4), CIIEAYIOLIEN 32 TPECCOBOM YacThio (3),
pa3MElIeHHBI BHYTPU METIM BTOPOU 01eK bl (14), OTIMYAIOIIMIICS TEM, UTO B KAYECTBE
BTOPOM OAEXKIbI UCIIONIB3YIOT (hopMmyrolyio JeHTy (14) mo m.10-13.

15. IlpeccoBas yactsp (3) no 1. 14, OTIMYAIOIIASACS TEM, UTO B KAUECTBE ITPECCOBOTO 32KUMa
(NT1) »uCrtosIb3yI0T [NIMHHBIN TPECCOBBIN 3aKUM.

16. IIpeccoBas uacts (3) mo 11. 15, OTIMYAIOMIAsICs TEM, YTO OJAUH U3 IIPECCOBBIX IJIEMEHTOB
(12, 13) cogepxut GalMayHbIA MPECCOBBIN 32KUM.

17. bymarojenarenbHas MalllMHA JIJIS1 U3TOTOBJIEHUS ITOCPEICTBOM ITIPECCOBAHUS
cOpMOBAHHOM CAHUTAPHO-TUTUEHUUECKOM Oymari (1) ¢ BBICOKOI IyXJI0CTHIO, COAePIKAIIAST

MOKPYIO 4acTh (2) 11 popMUpOBaHUS BOJIOKHUCTOTO TToj10THA (1),

CYIIWIBHYIO YaCTh (4) TSI OKOHYATEIBHOT' O BBICYIIMBAHWS BOJTOKHUCTOTO TToJI0OTHA (1"),
COAEPXKAILYIO CYIIMIBHYIO NOBEPXHOCTH (20) 7151 BBICYLIMBAHUS BOJJOKHUCTOTO MOJIOTHA
1", n

KpenupoBaJIbHbIN 1adep (21) AJ1s1 OTAENIEHUs MOJIOTHA OT CYIIMIIbHON TOBEPXHOCTH (20),
TaK YTO KPEMUPOBAHHOE MOJIOTHO CAHUTAPHO-TUTHEHnYeCcKoi Oymaru (1) MoxeT ObITh
YAAJIEHO C CYIIWIbHOU oBepxHOCTH (20), 1

OTJIMYAIOIIASICS TEM, UTO COJICP)KUT MPECCOBYIO YacTh (3) mo modomy 13 mni.14-16,
PA3MELICHHYIO MEK/1y MOKPOM 4aCThIO (2) ¥ CYLIWIIBHOM 4aCThIO (4), MpUYEM IIEPEIATOUHBIN
BaJ1 (16) mpeccoBoit yacTu (3) BMECTe C CyIIMIBHOM MOBEPXHOCTHIO (20) hopMuUpyeT
repeaaToYHbii 3axuM (N2) U1 TPAHCHOPTUPOBKHU BOJIOKHUCTOTO TTOJIOTHA (1") K CyILLIMITBHOM
noBepxHocTH (20) 6e3 oCyIIeCTBIEHUS] 00E3BOKUBAHUS BOJIOKHUCTOTO oJjioTHA (1") B
rnepeaaToyHoM 3axume (N2).

18. bymaroaenartenbHast MallvHa 171 U3TOTOBJIEHUS] CAHUTAPHO-TUTMEHUYECKON OymMaru
1o 1.17, OTIIMYaromascs TEM, UTO MOKpasi 4acTh (2) COAECPKUT HATTIOPHBIN SIIUK (6),
dhopmyrommuit Ba (7), mepByro GOPMYIOIIYIO OJEKAY (8), ABMKYIIYIOCS B KOHTAKTE C
dbopmyroimM BajioM (7), 1 00€3BOXKUBAIOIIEE YCTPOUCTBO (24).

19. bymarosenarteiabHas MalllHa 71 U3TOTOBJICHUSI CAHUTAPHO-TUTUEHUYECKOM Oymaru
1o 11.18, OTJIMYaroascs TeM, UTo 00E3BOKUBAIOIIIEE YCTPOUCTBO (24) COACPKUT
OTcachIBarOIIUi Ba (25), pa3MeIleHHbIN B IIETjIe mepBoit popmyroreit oaex s (8) 3a
dbopmyromum BasioM (7), ¥ TapoByro kKaMepy (26), pa3MeIIeHHYIO CHAPYXKH METIM IEPBOi
dhopmyroler oaex bl (8) epe yka3zaHHbIM OTCACHIBAIOIIUM BajioM (25).

20. bymaroaenarteibHasi MallMHa JJ11 U3TOTOBJIEHUS] CAHUTAPHO-TUTUEHUYECKONM OymMaru
1o 11.17, oTIMYaroIascs TeM, 4YTo CyIIMIbHAs MTOBEepXHOCTH (20) chopMupoBaHa
IOBEPXHOCTBIO KOPITyCa CYLIUIIBHOTO LuarMHapa (19).

21. bymarojenarteibHasi MalllMHa JJ11 U3TOTOBJICHUS] CAHUTAPHO-TUTUEHUYECKOM OymMaru
110 11.20, OTJIMYAIOIIASICS TEM, YTO B KAUECTBE CYIIMIBHOTO HUIMHAPA (19) UCIIONIB3YIOT
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AMEpPUKAHCKUI CyIIMIbHBIN OapabaH.

22. bymarojenartenbHas MalllMHa JJI U3TOTOBJICHUS] CAHUTAPHO-TUTUEHUYECKOM OymMaru
1o 1.17, OTIIMYaromascs TeM, UTO CyIIMIbHAs MMOBEPXHOCTH (20) chopMupoBaHa
METAJUINYECKOM JIEHTOM.

23. bymarojenatenbHasi MalllMHa 171 U3TOTOBJIEHUSI CAHUTAPHO-TUTMEHUYECKON Oymaru
110 I1.17, OTIMyaromascs TeM, 4TO IPeccoBasi 4acTh (3) TAKKE COAEPKUT ITPeABAPUTEIIbHBIN
npecc (32), coaepKaliui NEPBbIA MPECCOBBIN 371EMEHT (33) U BTOPOW MIPECCOBBIN IJIEMEHT
(34), popmupyrorre Mex Iy coboii peccoBbIil 3akuM N3, TpruueM MpeccoBbIi BOMIOK (37)
JIBUDXKETCS TTI0 OECKOHEYHOM TeTJie BOJIM3U HampaBIsonmx BajoB (18; 38) yepe3 yka3aHHBIN
IIPECCOBBIN 3aKUM BMECTE C IMPECCOBBIM BOMIIOKOM (17) rimaBHoro 1nipecca (11); Bropoi
MIPECCOBBIN 3JIEMEHT (34) pa3MEILEH B METJIE MTPECCOBOTO BOWIOKA (37) MpeIBAPUTEIIBHOTO
npecca (32); mepBbIi IIPECCOBBIN 3JIEMEHT (33) pa3MENIEH B IIETJIE IIPECCOBOTO BoMIoka (17)
IJIaBHOTO TIIpecca, a chOPMUPOBAHHOE BOJIOKHUCTOE IOJIOTHO (1') ABMXKETCS Yepe3 IMPecCOBbI
3a)KUM TIPEIBAPUTEIILHOTO MPECCa, 3AKITFOYEHHBIN MEXY IBYMS ITPECCOBBIMU BOMIIOKAMU
(17, 37).

24. bymarojenartelibHasi MalllMHA JIJI1 U3TOTOBJICHUS] CAHUTAPHO-TUTUEHUYECKOM Oymaru
110 11.23, OTAIMYaromasics TeM, uto popmyrorias jeHTa (14) MpoxoauT MeX1y ITTaBHBIM ITPEeCCOM
(11) n nepegatounbiM BajioM (16), a eTys mpeccoBoro Boinoka (17) rimasHoro mnpecca (11)
MPOXOJUT MeXAY (hopMyIOIIUM BajioM (7) U TJIaBHBIM mpeccoM (11), mpruueM mpeccoBbIit
Boitok (17) rmaBHoro npecca (11) Takxke GopMHUPYET YKa3aHHYIO MEPBYIO (POPMYIOITYIO
omexnay (8).

25. bymarojenartenbHasi MalllMHa 71 U3TOTOBJIEHUSI CAHUTAPHO-TUTMEHUYECKON Oymaru
10 1.23, OTIMYAIOIIAsICS TEM, UTO NEeTJIsI (popMyroreii JIeHTHI (14) MPOXOaUT MEXKIY
dhopmyroyM BajioM (7) U TiepeaToYHbIM BajioM (16) ¢ o6pa3oBaHMeM yKa3aHHOM IEPBOM
dhopmyroien oaexk bl (8).

26. bymarojenarenbHas MalllMHa JJIs U3TOTOBJICHUS] CAHUTAPHO-TUTUEHUYECKOM OymMaru
110 11.23, OTIIMYAroIasics TeM, uto popmyrorias JeHTa (14) MpoxoauT MeXTy TJIaBHBIM ITPECCOM
(11) n nepegatounbIM BaJioM (16); mpeccoBbIii BOMIOK (17) MpOXOAUT MEKTY
MpeBapUTEILHBIM ITpeccoM (32) u rinaBHbIM peccoM (11), a ykazaHHas nepBasi hopmyroras
onexaa (8) mpoxoaut Mexay popmyromm BajoM (7) U IpeIBapUTEIbHBIM IIpeccoM (32) u
(hopmupyeT MpeccoBbIli BOMIOK MpeIBApUTENILHOTO Tipecca (32).

27. bymarojenarteiibHasi MalllMHa JJ1 U3TOTOBJIEHUS] CAHUTAPHO-TUTUEHUYECKOM OymMaru
10 11.23, OTJIMYAOIIASICS TEM, UTO hopMyroIasi ieHTa (14) mpoXoauT MEXK/Iy IIIaBHBIM IPECCOM
(11) n nepegaTounbIM BasioM (16); mpeccoBbIit BONUIOK (17) MPOXOAUT MEXKITY
NIPEABAPUTENIBHBIM ITpeccoM (32) u ri1aBHBIM ITpeccoM (11); mpeccoBbIii BOMIIOK
MpeABAPUTENIBHOTO Mpecca (32) MPOXOaUT MeXAy NepeIaTOuYHON 00J1aCThIO U
IpeBapUTEILHBIM ITpeccoM (32), a eTIIs IIepBoit GOpMYIOIIIet OeXkK AbI (8) TPOXOIUT MEKITY
dhopmyrommmM BasioM (7) U HATTPABJISIOIIMM BaJIOM, COSMHEHHBIM C YKa3aHHOMW Nepe1aTOYHON
001aCThIO.

28. bymarojenartenbHasi MalllMHA 71 U3rOTOBJIEHUS] CAHUTAPHO-TUTMEHUYECKON OymMaru
10 JII000MYy M3 M. 17-27, oTiMyaromascs TeM, 4To Mo MEHbIIEeH Mepe OJIMH 13 mpeccoB (11,
32) BBINIOJIHEH B (hopMe Mmpecca ¢ yBETMYEHHBIM ITPECCOBBIM 325KUMOM, IPUYEM BTOPOU
MpeccoBbIi 371eMeHT (13) mpecca coepKUT YCTPOUCTBO AJ1s1 POPMUPOBAHUS YBETUUEHHOTO
IIPECCOBOTO 3aKUMa C LUENBIO0 B3AUMOJEHCTBUS C IIEPBBIM IIPECCOBBIM 3JIEMEHTOM (12).

29. bymarojenaTtenbHasi MalllMHA 71 U3TOTOBJICHUSI CAHUTAPHO-TUTMEHUYECKON OymMaru
IO 11.28, OTJIMYAFOIIAsICs TeM, YTO B KaUeCTBe IIIaBHOTO Ipecca (11) UCImob3yIoT OalMadHbId
TIpecc, a yCTPOMCTBO Tt POPMUPOBAHUS YKA3aHHOTO YBEIIMUEHHOTO TTPECCOBOTO 3aKUMa
COJICPKUT MPECCOBBIN OAIIMaK U OECKOHEUHYIO JIEHTY, ABUXKYIIYIOCS Yepe3 YBETUUCHHBIH
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MIPECCOBBIN 3aKUM, IIPUUEM IIpECcC OalIMaKa MPUIIOKEH K BHYTPEHHEN YacTH JIEHTBI.

30. Cioco® u3roToBiieHUs1 cHhOPMOBAHHOTO MTOJIOTHA CAHUTAPHO-TUTUEHUUECKON OymMaru
C BBICOKOI MyXJIOCTBIO (1) B OymMaroaenaTeibHON MAaIlIMHE JIJI1 U3TOTOBJICHUS] CAHUTAPHO-
TUTMEHUYECKON Oymaru 1o jgooomMy u3 1. 17-29, cogep:kaliiuii 3Tamnbl, Ha KOTOPBIX:

(hopMUPYIOT BOJTOKHUCTOE TTOJIOTHO (1') B MOKpO# yacTu (2),

00€3BOXXUBAIOT U (DOPMYIOT BOJIOKHUCTOE TTOJIOTHO (1') MOCPECTBOM MPECCOBAHUS B
IIPECCOBOM YACTH (3) U OKOHYATEIBHO BBICYIMBAIOT BOJIOKHUCTOE MOJIOTHO (1") B CyLIMIIBHOM
4acTu (4), IpUueM BOJIOKHUCTOE MOJIOTHO (1") TpAaHCHOPTUPYIOT OT IIPECCOBOTO 3aKUMa
(N1) rmaBHoro npecca (11) k nepenatounomy 3axumy (N2) nieperatounoro Bana (16) Ha
CYIIMJIBHOM TTOBepXHOCTH (20) mocpeaAcTBOM dhopmyroliiel JIeHTHI (14).

31. Cnoco6 1o 11.30, OTJIMYAIOUIMICS TEM, YTO CyXOCTh BOJIOKHUCTOTO nojioTHa (1', 1")
VM3MEHSIIOT OT 3HaUeHUH B quana3zoHne 15-30% no 3HaueHuit B quanaszoHne 42-52% npu
IMPOXOXKAEHUM YKa3aHHOTr o noJjioTHa (1', 1") yepe3 mpeccoByro 4acTsb (3).

32. Crtoco6 1o n.30 unu 31, OTIMYAIOIIUICS TEM, YTO BOJOKHHUCTOE 1oIoTHO (1', 1)
COAEPKUT KOPOTKOBOJIOKHHUCTBIN CIION U JJIMHHOBOJIOKHUCTBIM CIION U TPAHCIIOPTUPYETCS
K CYLIMJIBHOM MOBEpXHOCTH (20) B nepeaatouyHoM 3akumMe (N2), Tak 4TO IIpH 3TOM
KOPOTKOBOJIOKHUCTBIN CIIOM HAITPABJIEH K CYIIUIbHOW TOBEPXHOCTH.

33. Crtoco0 ycoBepllieHCTBOBaHMS OyMaro/ienaTeIbHOM MaIIMHBI )11 U3TOTOBJICHUS
CaHUTAPHO-TUTMEHUUECKON OyMaru, coJiepkalieil mpeccoByIO YacTh COIJIACHO MpeaMmoyJie
11.14, OTIIMYAIOIIMIACS TEM, YTO BMECTO BTOPOU OAEXK/IbI IPECCOBOM YACTU UCTIOJIL3YIOT
dbopmyromyto sieHty (14) mo m.10-13.

34. Ucnonb3oBaHue ¢hopmyrolei 1eHTsI (14) mo mrooomy u3 1. 10-13 11 U3roToBJIeHUS
BOJIOKHUCTOTO MOJIOTHA (1") CAHUTAPHO-TUTMEHUYECKON OyMaru B IPECCOBOM YaCTH 1O 11.14-
16.

35. I1oJI0OTHO CAaHUTAPHO-TUTUEHUYECKOM OyMaru (1), mojiydeHHoe B OymaroienaTeabHOm
MalIWHE JJIs1 U3rOTOBJIEHUS CAHUTAPHO-TUTMEHUUeCKON Oymaru 1o 11.17-29, oTinuuaronieecs
TEM, UTO IOCJIE OTAEICHUS OT CYIIWIIbHOM IToBepxHOCTH (20) mpu temnepartype 20°C u
BJIZ)KHOCTH Bo3ayxa 50% yka3aHHoe 1oJIoTHO (1) umeet 0a30BbIi Bec B auarazone 10-50

F/MZ, TOJIIMHY B auara3oHe 160-400 MKM, yXJIOCTh B axana3oHe 8-20 CM3/F, IIPOYHOCTH HA
pacTsHKEeHUE B MAILIMHHOM HallpasiieHuH B quarnas3oHne 50-300 H/M, mpoYHOCTh Ha pacTsKeHUe
B HaIlpaBJIEeHWH MOTepeK ABWXeHUs hopMyroltielt T1eHTsI (14) B MalMHe B Auarna3zoHe 30-250
H/m u MsirkocTs B uanazone 70-90, moxyyeHHYIO IPU MOMOIIM TpUOopa AJIsl OPeIeIeHUs
msrkoctu Tkauu (EMTEC TSA) no usmepurensHoti mkaje ot 0 go 100.

36. [TonnoTHO caHuTapHO-rUrueHnueckor oymaru (1) mo .35, oTaMuaronieecs: TeM, 4To
MMEET PA3JINYHYIO TOJIIIUHY.

37. IlonoTHO caHUTapHO-TUTHeHHUecKoli Oymaru (1) mo 1m.36, oTMJaronieecs: TeM, 4To
€ro TOJIIIMHA OOJIBIIIe B T€X YaCTSX, TJIe yKazaHHoe MOJIOTHO (1) chOopMOBaHO BEpXHUMU
o0nactsamu nmoBepxHocTH (70), yeM B 4acTsX, IJIe yKa3zaHHOE MoJoTHO (1) chopmoBaHO
yrayoenusmu (63) hopmyrornett ieHTsI (14) OymaroaenaTeIbHON MAIIMHBI 1)1 U3TOTOBJICHUS
CaHUTAPHO-TUTMEHUYECKON Oymaru.
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@) EEEREE  60/405, 373 (7O RIEA 100120167
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64) [(BADER] Y1747 1—FXE7+—FOVA 74 I 2 a it BT EREDY 2 7 ORRK

(57) [#:#FsEk o & ]

[F5-kmE 1]

WD LIRS REO NS 7)) v FEREZ v a v Tho T,

FB1ONVN—TEOEMOKFHEZETL2EME 1LERT AT &,

AiGe El O KFEm EICHBMEA Ny 72T 2L ICREEINTE~Y FRR Yy 7 X &

Aie B oK FEm EOHMEA Ny 7B FREFBMTOHREB KIS L 51T, mie Lok
WO T HFICEE S BKkER &

AL EMEE LB YA Yo EANCER T o, AIel/KEE S TmMICHER L, 62 0
TATXYNVN—T 2R TI2E 20K IAYEHFETDH I —~2=vw b & &EEHHR,

MAEEME1IER VA YROE2OBK YA VI, ZNO6OMIZY AU A ¥R OBAK
fEI A TR L. K EEEIL., BTy A v U A YR OB KEBOBRBEIC, R EME 1
T AY EOWMMEAN Yy 7 3NBICBBTI2REORBMMBERIND L O ICHBHEH
L.

ARY AT A YHRHOPKERIZ, PR ELFE1IORKY — U ROHE 2 OHEET 505
K — TR S A,

MFdE 1ok —robhhl =T, hmoT vy XFROAKGBEATH D LD
1Oo0EERKY 2 —TERSN, MiZh@moT vxid, B 20K Y A YITHKRAL
VHIRRE 2O I A YiX, MIRBEERKY =2 —DRiEO% T THEHE 1OER Y A ¥ L
DEHEA Ny ZIZEMLUZ NI ) ICEHE S 1L,

MEME LR T A VIE, AIGEEEEKRY 2 —TCXFEINTELT,
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(2) JP 4526389 B2 2010.8.18

MaE20EETLIMAKY — ik, 7oA~ — L HFAITHEE 20K T A YICKEE
LEDSHIRRE 20K IA Y LM EME IR YA YHEOMMER by 712 LTI
NHZEHOEER AT L —FICEVER S,

A @O EB K7 L — FiX, FEEMAKT L — FHIZB M 4 Bk L,

MEEMEE1IER VA VY LAEE20BEIAYORICMNET DR Ny 7125 LT
flE S NI-EECHNEAWNT 28272 BRI EEOAMEHB KT L —FTHo
T, ARk & e v, RitEED K7 L — RO GREMIC TR EME 1 Bk
TAXIZHEALT, BB 200K — 2B 2R10EMEA Ny 71280 TARENH 72 it
KuESIESEZT, HEORMEHBAKT L — REEIZE R,

MAEEE IR YA Y EOMREE2OEMET A VIiZ, GBI Y A U A Y8 oK E Ik
OFMBEPOMFEE 1 ORAKY — OB EER Y =2 — Ok~ & F A4 K&, fiitlElE’
Y 2 —ix, B EME LR T A YRGS 20T A4 ¥ OME2 BB 3 5 Fisc i
ANy ZICEEMICIHERBO 2B AKZSEEZFT LI, ATREERKRY = —0 EFICE
BENTFAERICER SNEEEOICHALE-XRT AKX .

MR FENREN A Ze Wi K 1Z, AT E ERR Y = — ORI EEOEBRICB T 52 by 7 I1C#E
Aansd, "4 70y REEKREZ >a .

[ & B o 30 72 50 87 ]

[ R BA DG 72 30 97 ]

[0001]

ARFEHIZ, KEGORTBEHEA Ny 70 OBRXIEIER Y= 7 OREICETL2HDOTH D
o LVFEMIZEARD L, AEHIE, VT EEOUMER TR XEIHRKERBECTCEKRT D
OO FELEEBLEICHATLZLOTHD, TICKXVFEMICHR NS & RBEPIX, MHEXIT
WD Y A v U A YHRIER 7 v a VICEAT A2MHERE 1 ORI ST@Y O FEL,
MALFERE S ORI B Y O (M ITRKPEEDOY A VA VYRR EY a3 ICET 5
LOTH D,

[000 2]

KEBGOARMBHEA Ny 700 MAEELIEE, PIMIERITIZDOLEE, EMTY A THOX
I, —DODERTIA Y E, XEFFXFry vy X 74—~ BEND IR, VAL T YT 5
—~vNTITbh, YAy IA4XY 74+ —~TlE, ALFRCBET L —xtomrnadbdd
A XYL —TNHAL S (closing) B ZER L, Ay 7B~y FRy 7 ANLERT A
YHOEMA~HE I, BRIA ¥ EXZ®RICBE TR TIA YRIT, 0% 5070
LEAMANLNTH##EEZETLICL VR s TOREKEHD D20, B Y A ¥ (forming

wire) Zil o TA My 7B KRKPEE»NN D,

[000 3]

ELNDMIIMMOEICIKTFL T, Eole XA TOWMAALTRHVWOND, BEOD
MAEEZLELTEDICES MMV TN AP REIN S B, Fl 21X, KAEEOH
DI EONDMAEFEDOTE S U N Z (caliper) . MM RERE O B, K&K EE
BT M S, MESCKEEMICETIMEEEOEED LY, < D777 4 —DH
BTH D,

[0004]

HiEw okt 7 > 3 » (forming section)lZH L., —2OXIF_2DEKY A ¥ %
ENT DO Y oo — (forming shoe) i 5 Z &M, ewmHETE LMo TWD
o U A YONERBMICKXFENLTHDIHMBE S LT L, BRTIA YE2ELTERR— L
DRNEIZKZZ T D722, A, Flzx X, ZHAERBEMATZHTHEERLr — V25 2
EW, FlEmLoNTWVWD,

oy =—%5 2 Lid, Bl TWT, £20FXRmEIE., WK Y = — O i 5 4G
THEFmTHEEY, v~ FmicEL (b, HEPEREORY = 7088 HriciEL)
HDHNS I AETHERTCWVWDIIEEZFEF->TWVD,

[0005]
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(3) JP 4526389 B2 2010.8.18

KONDXA T OHEFEIT, MEPHKEOEKkE va vy, I, 74 A4V 7 L — K (foi
1 blade), WaBlA vy 27 2, & v Fua—,(hitch roll), Welme— VRO REEZIHZ D
H— DX T A —~IIBWNWTHMOLNTEY, BT 2KkOoE, KMAEKY = 7R K+
DA E Y HZEILT A EEEET LE, OO RQR-EHEER LV THELODALTETWND
o%%ﬁé:&i ShBOOIREZNRTHY, KEHKRLZZTREIMHEICERERS Z &R

REZBEHEOBMBLEZEE LN TSI, WX D L. Hl21XH2000m/minT D H
HCTEHLEOMBEOAEEIT, RANDKOE, KRN 2 HFE. Bl oK
DEADNYy 7D XIEIHRETYA Y TCREIPNOIMEOCEHBTH 5,

[0006]

P 40 MR 23R . B 2 13900-1200m/min, THEAfES N T ETTIX, B>
772 —OMBEMNRF AR, MEBRICBT2MEOMELZERTHEDICEZDL I LN
klimThAHro, Fio, mETHELZELIRIC, REOoRELHEFRXIRET LI L2 HmE
THEE, PHLAVMENZLS O et ATERILZTHAH), ZORELLT, ®WHD
ERHMEOMBEZMERF X IXERTH220ICHLERQERL R0, I LEOME NG
WAERZZRTHALOICBEBEIC L2 TIE R D RV,

[000 7]

INETOERY2—XIF7TV—FKya—07 Vb —FEBEXITT7 5 A%, #hm XL
FMEROERY 2 —FAA2HEL, Tl 7L — FEZEMIC, 7L—FREZRE IO LICE
FHMIZHETHDEZ N O»PDO/BEEFHF > Tk, Th Lo MIcE LAEMEEX., 71—
REZEIZXTHRIMEZEREL, TOTV—REZERERIVA YOBH FMICEMIZZ 7 A
vV HFMIZERLEN TS, TOLI BB ISHEELT S, A by 7 Y=y b (sto
ck jet)ix, Bl =2— /7L —FoOHiMmET, A v 7 V2y hOKDO—EHBERY A
YEZBEBLY2— /T VUV—FOFTKRDLDLIELIRFETERIAVIZRTOEND, &7+
AN, T —FEEXEIEEY 2 —I1F., TOEBTCRRICHBEATWSE 2, F LI
BEHET 2 74 ANV NE 7T L — FEEBMTOMBIZAKZRLIAT Z &1C K> THKZS&ZET
LI AERICERIN TS, 7L —FREREET 7+ ANV XIEEKY =2 — O L X7
vyXEEKT D,

[000 8]

LrLent, BIZREMICHELEREELZITI OO MM REEE OB M T, ¥
LWH SN, MRS oETHEICHEEL CRERIVBY, F-EGEIAZRELORT
LN EICHEELBED LS, ZNUO6D0EMOFHEIEL, EELVLOTIERY,
[000 9]

INHOHRPIE, MPHBEORB XL CTHMBHESLKEMOEZE LI WS HAD XD
RAOTERZ D, ZNIT K > THFEKY (acceptable retention) XL L 0 MMl 72 78 88 (
finer retention) WA T D5 THA9, TN OB EXRMEIT., BEEKIZBWTHEN
RELZDORTBHICHEST D,

[0010]

FlRl A Ry 7 EXEBEROERICBWT—RIZEbhd ZoOREMRENR, L, 7L
—REAT XYy T 74—~ — N Xy v T T —<BdbbH, TLWFIFITHRIZHE
THEOF R ERREFFDO,

[001 1]

0= Xy v 7T F—<OFEIE, HIFHIC ﬁ%&# Fhbon—LbE~D~y FKR v
7 AY = v b (headbox Jet)®1§Ij<75>\ A MEICE L~ A TR MR EICR L
Tk&@%*ﬁ@iﬁﬁ%%%@’ﬁbf%#h%@f%é:k\ﬁﬁﬁ@iﬁ&@i
RIS EEEEE . BRUICEOBAKE (1L, Wk L) TH Y A ¥ LRI~ >
FRERENDZ I THEREMmERERSINED L, UIHo—ERAKE (1L

CWBREV AR L) BBAKY = THET DI LWL, BEREBEENERINETHD, 2
UDBZTTT@#&@jT%tEKEi e — A OEERNa — VRO O TEZEIRE) (vacuu
m pulse) REICRDZZIETHD, bLLEPN ZOEATHEELENRL WD LETDE, —F
DENZHSEBLOIRMEZEFSORDO Y —ICBET 50T, Z OARENIZEH S EICTE R
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(4) JP 4526389 B2 2010.8.18

ENTHEEEICEE (crush) 2525 ThA5, EEBELE, Zhix, IRy —ricB# &+
HZEOHKRDIKOEBENZOEERBICIVEBEINDIOT, ZOFATDT7 +r—~<DF
BaEERET S, AENRREIZ., FEEBEe—LEAL T F o200 — )LD SLEMH
ELHEAALAXNTHEEEHMO L v P T ULV IIRETDHIRHFMICLEDZ 2 A NTH D,
0= Xy T T =~ OROMOEZRLARTNIE bR WREEX, &3 (>1600m/min)
EEBENRLVITCORTGRBAKRETH D,

[001 2]

TVUV—FREAT XY v 77+ —~OFRIE, MK CTHRKEZHD D Z L IXARENETHE
TESNDZDT, ZOXATDTF+—<DRRART Y ARFEFITVNZETHDL, T
TOBAKBEERBEBRBEEINDOT, TANEAL T F AR MR a — L&EFH K
EEE LTI bR D,

[001 3]

COHMNE, EVDbITRORERDH D, AWK EREEREHROIRBEZRESIED
IR INTE Y2 —~DOEFTOEEIL, Z< OO DLRLBRECHETHDL, I
MIDEAT D7+ —~OHFRNHBIEICETL2ERRATH L, FIMOBAKZ, &< X
FRC. Fric, REMERGHICE LT, ZFmMoR B EE2 L7267, 207 ORBKR
MM IRENE TITh LD O T, FBERITEKW,

[001 4]

SeumE AT IZB L. KEFFFNo. 5798024, K [E F5 7 H fE A BANo. 2001/0025697, Bl K [H
HEFFNo. 6372091 & GBAF#FNo. 1288277TH B I N 5,

[0015]

AEHOXET, A HOHEL HHEICH LHEPEEBEOEREZ v a v i2B T 5K
Va—NEF T V- RFRERICERT L ERO#EERERRIET, BETLINEOL IS, KEH
WL BHHEE, MG RE1IOFRBEZRE LB TCERINTZ L ZAICEREERL Y
FRICARBHICEAT MM EEEZIIRBEPEREOY 1 U PRIEREZ a0 E
RRES, MNIFERES O ER LMo ERINLTWVWS,

[001 6]

AKIEHOZOMDFFEITERFFRBEICEHEINL TN D,

[001 7]

ARFEHOZOMDOHB, FFEAOBESCFAIZROFEM LB D EIRMRNLERIN
LTHAH I,

[001 8]

M1 b XEFHEMIZSRICL, ABRHICBT 27+ —~0FBRERHI %213, KR
ENe7r—<iE, T7V—FEA 77Xy v 774 —~ThV., ZRES10T —HKAITHIA
o TWwWd, 743 —<10F., ~20ERY A Y11, 122G H, ZO 20U A Yt v
Fur—NEt A RFE—LORIT T FLATAL P AL —F ORENLTWVRW) KL T
W5, B—/LiIZOoWnWT, KU, VAY AL —7H T, E—TRY A v 11N KEEICT A
RENBE R IAVIIOE T LA a— 113t BREKO%FTE KT A Y
NEE —-TAXYL—TICHA RTEHA Fu—15&5133, FRICHIEL T, KT
A X120 T LA Mg —L14E, AV L —THTRrEN, TOT LA+ — L& FEE
LCH R A YI2ABAKBEIRICTA RS, BRERO% T CTH KT A Y12%5H
“IATYNL—TIZHARL, b, ZRICRIELT, BRI EZTV A YWREIZKRD
WBIZHA RENDZEF a— VIR RINTWD, KUIR Lz FETIE, P E -~~~ (
axial bevel) I7TZFOW S v — L6 I N, ZORXN)VIFIHE Y — o IE NNV H
BT HOMORFEHEDOL IR bDOERET S, 7LV XA br—13, 14F, 20 % Bl
LBLKEBICEE T 2T A V11, 23T OM CTRERKBRCEZ KT 5 X 9 I/
B3N, N~y FRy 7 21N v 7T =2y b(lip jet)2, L TA My 7 ZF0ORBRICHLG
T 5,

[001 9]

T —<10IBWT, ZOo0#BLEMRAKYS =71, 12283HV, ~y RR vy 7 21D Y
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(5) JP 4526389 B2 2010.8.18

v PV R2BE A — U ZIOEKICE I NS, B —BAKY — 21T RS = —3%
G, T TE RV A YI2ICEMTIERRABEIZCAS>TRBY, ZOELLT, B
KT A Y1l 2MEZBET L2 c JWHICMLDOREBIM AR KEZECSERNTHA S,
By = —3&E— Bk —rzlF, K2, 3L 3ALBHELTCLVMEICLERIND, FH—
WK — 20, BB —2iIcBZ0 &R, BRIAYRIZBE T2 7 =7V
FIZAREN 2 AR b7 b End, BEBRKT L—R2IB, F—I A4 VY L—TORNEHTHE
—HR A VIO AICEESR, B FBRIAYIEXZRHETD L RIRET, IRV 2
AR b6 &8N, TOMAKAT L —RiZ7Z v A< A (cross—machine direction)(Z
BEhrnbd, FEMRKTL—R21Z, 7o 2=y FiaTHRIBR22AMAK 7 L — FREICTERE T
LHZEHICEEIND, MEMKZ L—R2UE, FE L ix, AER3E#HE I 2R
Yy ADEHEZERT 2L CEEIND, AERICETALCLZAEIT, BMEMKT L
— F2lffl o2 BTy = TWZIER I N 5,

[0020]

E AL —THNEDO, B T A VI LT, R ENS FETHEYHRIT S
EDOHKDPAKT LV —F241T, B BRI A VI2CFV o TRHREBSIND, I D
K7LV —FR24iZzm A= hmicdy ., flEESnzhikr v — F24RFEERK 7 L —
Rl 2 Mm22iIciE SN D, 26 OBAK7T L— K ([FEE/H#H) 21, 24 WEE
FLEWBI ARy 7 R230MAFELICE o T, IREBWARBARR Y = 7WVNIZHTZb I D,
[002 1]

o T, B—WAKRY —VZUTHE IR TIA YI2EHFEY 2o TEILNZMEFRY = —
SICE o T EN, 2O a—ETEHE R YA VYIR2BBE L, ZOEKY = —I2X,
B OB, i, M XZen X o>t (M2E3) ZHbL, o LmaBkL T b ihms
YHXENH D, BT 2—30NEIZ, AEN, BV A Y11, 12BIZE» LT A by 7 »
LARKERBLS 2D, 2HREZATREINKA TR IREINATWD Lo, FREhbd, K
CBEBE, EREFeD LY AR b DIE, BERY 2 —30F vy X5HICHBESIN., T v RN K
AR OEmBE., FELIIE, 50-90%F-LHICL, TRHOFHBIO/ ITEEIC X
D, TSI Y= WVHNIZMLOEARBZECSERVWEICT D, b LERY A T
VI2IEBTBENICEYD, I m AT U MBS MENRERT AT ET v X OH
DM TR IND 2o, Vo7 WRNICEAREBIZSIEZ2Z IR THAS, LN
KPR~ OEFHFMICAXEFHEBXEFAAOMICEL > TEENICERLIND R DIE., E
FREBITECRNTH A9, REXIFRHEOLDOIT, HFELIE, AKRZNHIZX Y EY)
WCHA REND X T vy Foix LADIC, M2E3lcm Lk FiET, BBESND
o T YFLIZE LT, R6XIFRAHEOLOOEA T/ SV, EIZHEMLZE ST, T v *5
I EERES 2, Ty R0 MR FEERIZ600-4000mnD FPHAN T, 4 F L <. 800-3000
mOFEHTH D, T v FEOMHEBANTOI A Y1204 —NT v T AMEIL, 3 H45EDOM T
HV, HFELLLIX, 5E30EDOR TH B,

M2z LD 74 —~DERERL, 74—~ FZZ0EAITLEZT L —KZ AT
XY v 774 —~Thd, 7+r—~EFBZRFZF10aT—RKIZ RSN, ZD2DOFBHKY 1 Y11
122 E A, b3y Fr— LA KRR VDO XETZ Y FLAT A Y L—7 (¥
RENTWVWRWEIERT S, 2= A>T, R2IEFE KRV A Y1IILOU A ¥ L — 7
TE -7 1L A —L13%/;RL, ZOT VA bu—LZ@BLTEFBRY A V112 HK
P E W Bl — 16l A FEN, TOWBle— i ZoBKFAITE, VA VY Lr—7F
ERRTHLEDICEREROBLFTICE R YA PILETA FL, Z2I05, ZHITHIG
LT, BRENDZTU2TWEFEIZE R IA VI L THXRHRENDI D NIEFE v o
ERTIERBRICHIET D EIICESHBHEEN TREINEZLIBRUBEBEZHE T AEZDICHTA S
nNad, ®ala—n16ix, &5l Yy — 18X iFhoE 0 X 5 ks fEik %2 RE T 2 NE ofh s
My —V1T2F-> CTREIN TS, TAIRAIGELT, E 7R ba— L1438 Bk
TAX¥120 A ¥ L—FHTREN, TOT LA Po—)LEZ@BLT, F BRI A T2
DPLKEIRIZT A FEh, TOEEFTIE, T4 KRe— VIR E VALY AL—T2EBKT
L7201, WREBO% FIZE R YA Y1220 A RT 504 Fe— L1508 RETW
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(6) JP 4526389 B2 2010.8.18

5, 7L AR —13, 141F, TN O EZEE LR KBERICEE T 2R Y A Y11, 128%
NOMTRIERERBBGGEIER L., 22V vy XYy 2L LTAMy ZEAy NR
v 7 A1 BB TLILIICREIND,

[002 2]

T4 —~10aTlE., Z oD@ LEBRK S — 721, 12RHV ., TZhb~y KRy 7 A1
DY PV F2RFE—RBAKY —IIOBERIZEPNND, FE—BAKY —VILTTEHKY =
— 3., 3a%xFHh, TEITERY2—ICHETHHMET A Y11, 12IHML TWDHERD,
FERY A4 v1l, 2l TS T2 =« 7WNICIREBI 2B KB EZ 2R S ICHmERBRE
525, #oT, W2TRLELIREKFITIE, Z20FEy=2—3, 3al3db v, Thb
E, WERT A L, 12, BIG, WAFMEZBEBL T, BERY A 1L, 12[ICE 72 kM
ANy I Db AKRKEREBLSZDIC, BERY A VI, 120 KFMICAZALICENEN D5, K212
AL HFETEH, E—BHRY 2 —3LHE R Y A Y122 @ LKETIERL ZHIZfEbi,
FRIZHBE LT, BBy 2 —3aldBEBE RV A TILEZBEBLAKEZRERS ZDIZHELNLD
o MAKZHRKESEALEHIT, ERY =2 —3, 3alAERL, 4all#EH SN D, > T, K2
DERBTIE, B PAKY =V ZITHIRBMRERL Y =2 — 3, 3alck->T, BEKY A Y11
CIR2IBITCTHERENDS Y = T OWE N G AKIZEERANDS, ZOREFIZ, VT DK
W R FHEM M EZAREICT D, BT =2 —3, 3alith dOMAE L &I LML
Thbd, WY 2 —3LF WA =V ZIORMWMICET S S BEICE L TIX, K3,
4 L 4ansWT D,

[002 3]

B K Y — CZNCIEE K Y — 2k L., £ 2T, BRUYA YETESH T LY
= 7WHNICIREIA 2B KPR EZ SRR E D, K2R LEEBEEKHITIX, FZU (v r—7
W, & BRI A VI2{l T, BMEPAKT L — R21B BN 5 K952 FET, IREH 2B
KIFETL, ZOWMKT V= REE LR TIA VPIR2IEFVZ o TIXFIN, AT F
MIZEPND, BEBKT L —R21E, Z7reAxAv Ty FRICHEBR22ARENLL 7 L — R T
FlRIshsdkrici@EBsns, EERKZT L —F21E, FFLiE, AFEFR2ICERKE S L
TWBIARy 7 ZADEEEZERT HDICEHEIND, AEF2ICEVIELNA D AEIL, [H
EBAKZ L— F21 O MBR22 B TY = 7WICEH &4 5,

[0024]

F—UA VYL —TNEH, FBTERTA VI, BT L — R24DBEL@E S, Z a3l
WMTXxDHIETHE-IBRIAYILUCH LmELZH T2 LR HKD, M#E Ik v
— R4 v A~ hmiIchy, fEISHZBKkT L — R24BBEEBAK T L — F21[ I
BEPN TV HEB22ICMET 2L CRFICEEIND, 26 0BKT L— K (FEE/H #
121, 24 MEEZBMITAEHZ LW A v 7 2230 A2 AT, IRBBALBRAKIZTY = W
WiIZb7eband, M2 AL LS, Ml v —FR24ix, 272 b H
TRy =20 —HICEEE I, BFFELIE, FEIWRAKY — U Z220R1 FEH S ICEE S 1L
L, TNHOT L —FRiE, flxiE, Mo chInk i oic, EBE. E Kk —>
DERICH>STEEREEBEINDITHA ), FAHEIC, RNIOEBEIZELZZORICEHLHM2O
Bl & FEElTH A D,

[0025]

o T, W20 KRB TIE, F WAy —r721iF. —ooEm THEKEL TRESNL TS
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(57) ABSTRACT

A structuring layer of a structuring belt for structuring a wet
fibrous web in a press section of a tissue papermaking
machine for manufacturing high bulk tissue paper, the struc-
turing layer having a web-carrying side with a surface for
cooperating with the fibrous web, the surface having depres-
sions distributed over the web-carrying side and forming a
three-dimensional structure of the surface. The depressions
altogether constitute 20-80% of the surface. Each depression
has a dimension 1 of 0.25-2.5 mm in a first direction in the
plane of the top surface area, a dimension b 0£0.25-2.0 mm in
a second direction in the plane of the top surface area, such
directions being at right angles to each other, a mean depth d
01'0.05-0.6 mm, and an area a as measured in the plane of the
top surface area of 0.063-5.0 mm?>.
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STRUCTURING BELT, PRESS SECTION AND
TISSUE PAPERMAKING MACHINE FOR
MANUFACTURING A HIGH BULK CREPED
TISSUE PAPER WEB AND METHOD
THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application is a continuation of Interna-
tional Patent Application PCT/SE2008/051332 filed on Nov.
20, 2008 and published under PCT Article 21(2) in the
English language, and also claims the benefit of the priority
date of U.S. Provisional Patent Application Ser. No. 61/097,
837 filed on Sep. 17, 2008, the entire disclosures of such
applications being hereby incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] This invention relates to a structuring layer of a
structuring belt used for structuring a wet fibrous web by
means of pressing in a press section of a tissue papermaking
machine for manufacturing high bulk tissue paper, wherein
the structuring layer has a web-carrying side with a surface
for cooperating with the fibrous web, said surface having
depressions forming a three-dimensional structure of the sur-
face. The invention also relates to a structuring belt for struc-
turing a wet fibrous web in a press section by means of
pressing in a tissue papermaking machine for manufacturing
high bulk tissue paper. The invention further relates to a press
section employing such a structuring belt, and to a tissue
papermaking machine having such a press section.

[0003] The invention also relates to a method of manufac-
turing a structured high bulk tissue paper web and to such a
high bulk tissue web.

[0004] The invention relates furthermore to a method of
converting or upgrading an existing tissue papermaking
machine.

[0005] The term “tissue paper” as used herein refers to soft
paper with a basis weight usually of less than 25 g/m?. Tissue
paper web having a basis weight of 10-50 g/m* (more pref-
erably 15-25 g/m?) forms a base paper from which certain
single-ply and/or multi-ply products (e.g., napkins, towels,
and toilet paper) can be manufactured. The term “high bulk”
tissue paper means that the bulk is about 8-20 cm’/g and the
single-ply tissue paper web thickness is about 160-400 um.
[0006] Tissue paper is manufactured from a mixture of
hardwood and softwood cellulose fibers, usually from a so-
called “virgin” pulp constituting fresh fibers, as opposed to
recycled fibers. Alternatively, recycled fibers can be mixed in
with virgin fibers to make the pulp. Depending on the par-
ticular products to be made, various mixtures of fibers can be
used. For example for toilet paper and/or facial tissue, the
pulp may comprise 50-90% by weight of hardwood and
50-10% by weight of softwood fibers, a preferred mixture
being about 70% hardwood and 30% softwood. For paper
towels, the pulp may comprise 0-50% by weight hardwood
and 100-50% by weight softwood fibers.

[0007] In manufacturing creped tissue paper, typically the
formed wet paper web of cellulose fibers is dewatered before
final drying on a Yankee cylinder, the dewatering usually
being performed by either a pressing technique or a through-
air-drying (TAD) technique. In some conventional tissue
machines a suction pressure roll or a blind-drilled roll is used
as a press roll that presses the web against the Yankee cylin-
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der, but this compression of the web results in a final tissue
product with relatively low thickness and low bulk such as 5-9
cm’/g. In other conventional tissue machines the web is
pressed and dewatered in a double-felted pre-press before the
reaching the Yankee cylinder, the pre-press being formed by
two press rolls that define a press nip therebetween, but again,
the rolls compress the paper web uniformly and it results in
the web having relatively low thickness and bulk. It has been
proposed to use an extended-nip press such as a shoe press as
an alternative to the above-mentioned conventional pressing
techniques, which extended- or long-nip press can apply
lower pressure but provides a longer dwell time in the nip. As
another alternative, it has been proposed to use a shoe press
against the Yankee cylinder in order to decrease the compres-
sion of the web in the press nip, so as to increase the bulk or
thickness of the web. The objective has been to achieve the
same level of bulk or thickness as achieved by the TAD
technique, but up to now this has not been possible. The
thickness or bulk of the paper is important for the absorption
ability of the paper and the feel of softness. The TAD tech-
nique therefore is still superior to the pressing technique in
terms of achieving high bulk or thickness of the paper web,
but it has the disadvantage that it necessarily requires higher
energy consumption than is the case with a pressing tech-
nique, especially when TAD is used as a pre-drying process
on a web containing a substantial amount of water to be
removed. When TAD is used in place of the Yankee cylinder
for final drying of the tissue web, the TAD technique requires
less drying capacity than when it is used for pre-drying, and
therefore has a lower energy consumption. Therefore, using
TAD for final drying could be a viable alternative to the use of
a Yankee cylinder.

[0008] In tissue papermaking machines that employ the
pressing technique for dewatering the paper, a press felt runs
together with the tissue web through the press nip, and the
press felt receives water squeezed from the web and carries
the water away. In order to achieve a high bulk, it is preferred
to use only one press nip, but in some cases a single nip cannot
achieve sufficient dewatering and hence one has to compro-
mise and use a second press nip.

[0009] In tissue machines employing the pressing tech-
nique, it is also possible to use a “structuring clothing”, which
is a clothing whose web-contacting surface has a lot of voids
and top portions distributed between the voids. As the struc-
turing clothing passes along with the tissue web through the
press nip, the voids receive the fiber network of the tissue
web, and therefore only those areas of the web contacted by
the top portions of the clothing are compressed. Furthermore,
in order to reduce compression in the nip and thereby increase
the bulk or thickness of the fiber web in comparison with that
obtainable using smooth roll presses, it is possible to use an
extended-nip press as noted above. Such a structuring cloth-
ing can be a woven wire, belt, or fabric, including but not
limited to a TAD fabric. The woven structure of such a fabric
forms the voids and top portions of the web-contacting sur-
face as described above. Such a fabric can further have a
special coating (e.g., of a photo-sensitive resin or other type of
material) to emphasize or form the pattern to be embossed
into the wet tissue web during pressing in the press nip.

[0010] The term “structuring” of the paper as used herein
refers to a process in which a three-dimensional pattern of the
structuring layer of a structuring belt is embossed into the wet
fibrous web during a pressing process when the fibrous net-
work structure fills the three-dimensional (3D) pattern of the
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structuring belt layer, and in which fibers in the wet fibrous
web are still movable relative to each other so that they are
advantageously brought to new positions and directions rela-
tive to each other by the action of the elastically compressible
press felt, which presses the wet fibrous web into the three-
dimensional pattern or voids of the structuring belt layer,
thereby promoting fiber binding between the fibers of the
network and achieving partial dewatering of the wet fibrous
web while achieving an increased bulk at the same basis
weight, and MD and CD tensile strengths of the finally dried
tissue paper web comparable to those of conventional tissue
paper, and achieving an improved structure of this basic tissue
paper.

[0011] U.S.Pat.No. 6,547,924 and U.S. Pat. No. 6,340,413
describe a tissue papermaking machine in which a structuring
belt carries the fibrous web from the last press in the press
section to the drying cylinder. However, the papermaking
machine described in these references cannot produce a tissue
paper of sufficiently high quality and high bulk while also
achieving an acceptable dryness to make this machine con-
cept commercially attractive/interesting. The described
machines, because of the plurality of press nips required in
order to meet the requirements for the dryness of the web for
its runnability, do not meet the wishes of customers today to
have a high bulk paper. Furthermore, there were problems
with runnability of the machine, as either the web was too wet
because the press felt was saturated with water and could not
absorb a sufficient quantity in the nip, which led to paper
breaks, or the dryness was sufficient and the runnability was
good but the bulk or the quality of the final tissue paper web
was too low. Additionally, the impermeable structuring belt
described in these patents has a polymer web-contacting layer
that includes grooves, but the dimensions of the grooves are
such that the desired hydraulic pressure into the grooves
cannot be created, which results in runnability problems,
particularly web breaks as noted.

BRIEF SUMMARY OF THE INVENTION

[0012] The present invention relates to the structuring of a
wet web by a 3D structuring layer of a structuring belt, and to
a structuring belt comprising such a structuring layer for use
in pressing technology for manufacturing a high bulk tissue
paper. The structuring belt itself is a non-woven or woven
clothing. This means that 3D patterns of the structuring layer
are created not by a woven structure, but by other means. The
bulk of the paper is maintained in that depressions defined
solely within the thickness of the structuring layer (i.e., not
defined by the structure of any underlying layer beneath the
structuring layer) of the belt receive the fibrous network of the
wet tissue web thereon and those depressions prevent com-
paction of the entire web structure during the pressing.
[0013] Following comprehensive research, the present
inventors have realized that the structure of the structuring
layer that is in contact with the web during the pressing
process has great and probably crucial importance from the
point of view of being able to achieve a tissue paper with a
higher bulk than that previously possible in a conventional
papermaking machine using the conventional pressing tech-
nique with the multiple presses or with a press roll against a
Yankee cylinder, and that the structure of this layer of the
structuring belt can also be used as a parameter for controlling
properties of the web after the nip and for achieving a high
dryness of the web in the press section in which the actual
structuring of the wet fibrous web occurs.

Mar. 18, 2010

[0014] An object of at least some embodiments of the
invention is to make it possible to manufacture, at a low
energy cost, a tissue paper web of high bulk comparable to
that of TAD-paper, and in particular having a bulk of about
12-20 cm®/g depending on the chosen basis weight of the
web, as compared to a conventional tissue paper typically
having a bulk of only 6-9 cm®/g for the same basis weight.
Reduction of the energy cost and energy saving are achieved
by attaining a relatively high dryness (about 40-52%) directly
after the first, and preferably the only, press nip, which makes
it possible to avoid having to use the TAD technique as a
pre-drying process in order to increase the dryness of the fiber
web prior to entering the press nip for ensuring the machine
runnability and avoiding the web breaks in the press nip and
prior to the final drying of the tissue web. Thus the required
drying capacity (including but not limited to a size of the
drying cylinder and its temperature, a hood with integrated
fans, air supply and so on) of the machine is reduced by
20-35%. Energy savings in the final drying section of the
machine could be up to about 35%.

[0015] High bulk of a tissue paper web is an important
property for the absorption capacity of the web. The single-
layered paper web can then be rewound into single-layered or
multi-layered finished consumer products such as sanitary
paper, napkins, towels, facial tissue and toilet paper. The
quality of these products is determined at least in part by their
absorption capacity and their soft feel to the consumer.
[0016] Inaccordance with some embodiments of the inven-
tion, a structuring belt is employed having a structuring layer
that defines a web-contacting surface for cooperating with
and structuring of the wet fibrous web in the pressing process.
The web-contacting surface of the structuring layer has voids
or depressions, or alternatively elevations, forming a three-
dimensional structure of the web-contacting surface, the
depressions or elevations being distributed over the web-
contacting surface and together constituting 20-80% of the
web-contacting surface. The web-contacting surface also
includes a continuous flat top surface area between the
depressions or voids, or alternatively includes a flat valley
surface area between the elevations, the top surface area or
valley surface area delimiting the depressions or elevations,
respectively. Each depression or elevation has a dimension 1
in a first direction (x) in the plane of the top surface area, a
dimension b in a second direction (y) in the plane of the top
surface area, the first and second directions (x, y) being at
right angles to each other, a mean depth or mean height d (in
the z-direction, which is perpendicular to the x, y-directions
and extends in the thickness direction of the structured layer),
and an area a as measured in the plane of the top surface area,
these dimensions being defined when the belt is in a com-
pressed state in a press nip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The invention is described further with reference to
the drawings, in which:

[0018] FIGS.1to 10 show ten different tissue papermaking
machines with a structuring belt according to embodiments of
the invention.

[0019] FIGS.11and 12 show a section of a structuring layer
of structuring belt according to a first embodiment of the
invention.

[0020] FIG. 13 shows a structuring layer of a structuring
belt according to a second embodiment of the invention.
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[0021] FIG. 14 shows a structuring layer of a structuring
belt according to a third embodiment of the invention which
has another ratio between depressions and land area.

[0022] FIG. 15 shows a structuring layer with another pat-
tern of a structuring belt according to a fourth embodiment of
the invention.

[0023] FIG. 16 shows a structuring layer with another pat-
tern of a structuring belt according to a fifth embodiment of
the invention.

[0024] FIG.17 shows a section of a tissue paper web manu-
factured by a tissue papermaking machine according to the
invention.

[0025] FIG. 18 shows an enlarged picture of the paper web
consisting of fiber net structure.

DETAILED DESCRIPTION OF THE DRAWINGS

[0026] FIGS. 1-10 schematically depict various embodi-
ments of a tissue papermaking machine according to the
present invention for manufacturing a tissue paper web 1 in
which the web is structured by means of pressing, without the
use of through air drying (so-called TAD) as a pre-drying
process. All of the embodiments comprise a wet section 2 for
forming a continuous embryonic cellulosic fiber web 1'; a
press section 3 for pressing and structuring the wet fiber web
to achieve a structured fiber web 1", and a drying section 4 for
final drying of the fiber web 1" and achieving a finally dried
base tissue paper web 1''. The wet section 2 of each tissue
papermaking machine according to the illustrated embodi-
ments comprises a forming section 5. In the embodiments
according to FIGS. 1-8, the forming section 5 is a so-called
double-wire forming section having a first forming clothing 8
and a second forming clothing 9. In particular, FIGS. 1, 2,7,
and 8 illustrate a so-called C-former, and FIGS. 3-6 illustrate
a so-called Crescent former. In both of these double-wire
formers, the first forming clothing 8 runs in an endless loop
about and in contact with a forming roll 7 (i.e., a so-called
breast roll), and the second forming clothing 9 runs in an
endless loop about a plurality of support rolls 10 and about the
forming roll 7 in contact with the first clothing 8. A headbox
6 is arranged for feeding a stock of cellulose fibers mixed with
water between the first clothing 8 and the second clothing 9,
after which the stock is dewatered through the clothing 9 such
that an embryonic wet cellulosic fibrous web 1'is formed, the
web 1'then being carried by the first forming clothing 8 to the
next process step. In the embodiments of FIGS. 9-11, the
forming section 5 is a single-wire forming section of the
so-called suction breast roll type, having only a single form-
ing clothing 8 running about the forming (breast) roll 7. These
various embodiments of FIGS. 1-11 are further described
below.

[0027] The press section 3 comprises a main press 11
including a first press element 12 and a second press element
13 that cooperate with each other to form a press nip between
them. The main press 11 may be a roll press, a long-nip or
extended-nip press such as a shoe press (not shown in the
figures), or any other type of extended-nip press known in the
art. The press section 3 further comprises a structuring belt 14
with a structuring layer 60 according to the present invention
running in an endless loop about a plurality of supporting rolls
15, about a smooth transfer roll 16 located in connection to
the drying section 4, and through the press nip N1 of the main
press 11 together and in contact with the formed fibrous web
1' in order to provide pressing, dewatering, and structuring of
the formed embryonic fibrous web 1' when it passes through
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the press nip N1 so that a structured or embossed, partially
dewatered fibrous web 1" exits the press nip N1. The struc-
tured fibrous web 1" is then carried by the structuring belt 14
up to a transfer nip N2 formed between the transfer roll 16 and
a drying surface 20 of a drying cylinder 19. No pressing or
dewatering takes place in the nip N2, but only the transfer of
the partially dewatered, structured fibrous web 1" to the sur-
face 20 ofthe drying cylinder 19. In this case as illustrated, the
drying cylinder 19 is a Yankee cylinder, but other types of
drying sections known in the art are possible, such as a TAD-
cylinder for final drying. The press section 3 further com-
prises a water-receiving press felt 17 that is elastically form-
able and compressible in the z-direction (perpendicular to the
plane of the felt), running in an endless loop about a plurality
of support rolls 18 and through the press nip N1 of the main
press 11 together with the structuring belt 14 such that the
formed fibrous web 1' is sandwiched between the structuring
belt 14 and the press felt 17. The first press element 12 is
located in the loop of the structuring belt 14 and the second
press element 13 is located in the loop of the press felt 17. In
the embodiments shown in FIGS. 1-10, both press elements
12, 13 are press rolls, but alternatively they could be elements
forming an extended nip. The press felt 17 diverges from the
structured fibrous web 1" immediately after it has passed
through the press nip N1 in order to prevent rewetting of the
fibrous web 1".

[0028] Immediately before the first roll 18 after the main
press 11, a spray device 53 for cleaning the press felt 17 is
arranged on the inside of the press felt 17 for supplying fresh
or clarified white water to the wedge-shaped narrowing space
between the press felt 17 and the roll 18, the water being
pressed into the press felt 17 and displacing the contaminated
water in the press felt 17 after pressing in the main press 11
through and out of the press felt 17 when this runs about the
roll 18. Upstream of the following roll 18, suction boxes 54
are arranged on the outside of the press felt in order to with-
draw and remove water from the press felt 17. Alternatively,
other suction devices known in the art could be used in this
position.

[0029] Once the structuring belt 14 has left the transfer roll
16 and before it reaches the main press 11, the structuring belt
14 passes through a cleaning station 30 at which the web-
contacting surface of the structuring layer 60 is cleaned from
contaminations.

[0030] The drying section 4 comprises a first drying cylin-
der 19 having a drying surface 20, which, in the illustrated
embodiments, is the only drying cylinder, and advanta-
geously is a Yankee cylinder. Alternatively, the drying section
may consist of a plurality of drying cylinders, a metal belt
dryer, or a TAD-cylinder with a TAD-fabric wrapped there-
about. The particular type of final drying device used is not
critical to the present invention. As noted, in the illustrated
embodiments the drying surface 20 of the drying cylinder 19
cooperates with the transfer roll 16 to form the transfer nip
N2, and also serves to perform final drying of the partially
dewatered, structured fibrous web 1". A creping doctor 21 is
arranged at a downstream point along the drying surface 20 to
crepe or remove the dried fibrous web 1" from the drying
surface 20 in order to obtain a tissue paper web 1" that is both
structured and creped. The drying cylinder 19 is covered by a
hood 21. The structuring belt 14 and the structured fibrous
web 1" run into the transfer nip N2 together but leave the
transfer nip N2 separately because the structured fibrous web
1" adheres to and is transferred to the drying surface 20 of the
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drying cylinder 19, while the structuring belt 14 diverges
from the drying surface 20 after the transfer nip N2. The
pressure in the transfer nip N2 is less than 1 MPa, and could
be much lower (e.g., 10 kN/m) in order to ensure that no
additional compression and dewatering of the web occurs as
the web passes through the transfer nip N2. In order to ensure
that the fibrous web 1" is transferred and affixed to the drying
surface 20, an adhesive is advantageously applied to the dry-
ing surface 20 by means of a spray device 23 at a point
between the creping doctor 21 and the transfer nip N2 where
the drying surface 20 is free, or by other means known in the
art.

[0031] The main press 11 may be a roll press in which the
two press elements 12, 13 are rolls with smooth solid mantle
surfaces, or may be an extended-nip press (e.g., a shoe press)
in which the first press element 12 is a smooth counter roll and
the second press element 13 comprises a press shoe and an
endless belt or a jacket running through the press nip of the
shoe press in sliding contact with the press shoe, which exerts
a predetermined pressure on the inside of the belt and on the
counter roll 12. The press shoe thus constitutes a device
forming an extended press nip. In a further preferred embodi-
ment of the main press 11, the first press element 12 is a
smooth counter roll and the second press element comprises
a device for forming an extended press nip, said device
including an elastically deformable and pressurized support-
ing element arranged to press in the direction towards the
opposing counter roll and to generally conform its shape to a
portion of the counter roll as disclosed in U.S. Pat. No. 7,527,
708, which is hereby incorporated herein by reference. As an
alternative to these types of extended-nip press devices,
another other known type of extended-nip press could be
employed.

[0032] In the embodiment according to FIG. 1, the press
felt 17 of the main press also serves as the first inner forming
clothing 8 of the forming section 5 so that the forming roll 7
is also located within the loop of the press felt 17. The wet
section 2 in this case also comprises a predewatering device
24, namely a suction device. In this particular embodiment,
the suction device 24 comprises a suction roll 25 located
within the loop of the press felt 17, and a steam box 26 located
on the outside of the loop of the press felt 17 in front of or
opposite to the suction roll 25 for heating the water into the
fibrous network of the formed fibrous web 1'. The steam box
26 in this particular case has a capacity of about 0.1-0.8 ton of
steam per ton of paper. The quantity of water in the fibrous
structure of the formed fibrous web 1' and in the press felt 17
is decreased with the aid of the suction roll 25 and steam box
26 from about 8-12% to 15-30%, so as to give the formed
fibrous web 1' a desired increased dryness preferably of about
20-30% before entering the main press 11. A high-pressure
spray device 55, such as a needle-type spray device with a
water jet having a diameter of 1 mm, is arranged on the
outside of the forming clothing 8 upstream of the forming roll
7 in order to clean the forming clothing 8 before it reaches the
forming roll 7.

[0033] The embodiment according to FIG. 2 is similar to
that of FIG. 1, except that it further includes a preheating
device 27 downstream of the main press 11 in order to
increase the temperature of the structured fibrous web 1" in
the press 11 before the fibrous web 1" reaches the drying
cylinder 19.

[0034] In the embodiment according to FIG. 3, the struc-
turing belt 14 having the structuring layer 60 also serves as the
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first inner forming clothing 8 of the forming section so that the
forming roll 7 is also located within and surrounded by the
loop of the structuring belt 14. In this case, the press felt 17 of
the main press 11 runs in a single loop about a plurality of
supporting rolls 28 and the second press element 13. The
supporting roll located upstream of the second press element
13 is a suction roll 29 by means of which water is removed
from the press felt 17 in order to increase the absorption
capacity of the press felt 17 to dispose of relatively large
quantities of water pressed out in the nip N1. One special
effect with this embodiment, in which the structuring belt 14
also passes about the forming roll 7, is that it will be possible
for the cellulosic fibers of the stock to penetrate into and
orient themselves in the z-direction in the depressions or
voids of the structuring layer 60 of the structuring belt 14 so
that some of the fibers of the formed embryonic fibrous web
1' are already oriented into the depressions before pressing is
started in the main press 11. Such a pre-orientation of fibers in
the depressions is therefore advantageous in order to attain a
higher bulk. Immediately in front of the first roll 28 after the
main press 11, a spray device 53 is arranged on the inside of
the press felt 17 for supplying clarified white water into the
wedge-shaped tapering space between the press felt 17 and
the roll 28, said water being pressed into the press felt 17 and
displacing the contaminated water in the press felt 17 after
pressing in the main press 11 through and out of the press felt
17 when this runs about the support roll 28. Upstream of the
following roll 28, suction boxes 54 (or similar devices) are
arranged on the outside of the press felt 17 in order to with-
draw and remove water from the press felt 17, and a high-
pressure water spray device 55 is arranged to clear the press
felt 17 before it arrives at the suction roll 29, which deals with
the remaining water in the press felt 17. The suction roll 29
removes water from the press felt 17 and thus increases the
capacity of the press felt to absorb the water squeezed in the
nip N1 and carry it away.

[0035] The embodiment according to FIG. 4 is similar to
that of FIG. 3, except that it further includes a preheating
device 27 corresponding to the embodiment of FIG. 2, and a
steam box 31 is arranged on the outside of the press felt 17
immediately in front of the suction roll 29 in order to increase
the dewatering capacity thereof.

[0036] In the embodiment according to FIG. 5 (which,
along with the embodiments of FIGS. 6-10, are suitable for
re-builds of existing multi-press conventional machines), the
first inner forming clothing 8, the press felt 17, and the struc-
turing belt 14 have their own loops, wherein the forming
clothing 8 is a felt running about a plurality of rolls 18'. The
press section 3 in this case comprises a pre-press 32 including
afirst press element 33 located within the loop of the press felt
17 and a second press element 34 located within the loop of
the first inner forming clothing 8, the press elements 33, 34
forming a press nip N0 therebetween through which the form-
ing clothing 8 carrying the fibrous web 1' runs in order to meet
the press felt 17 which also runs through the press nip N0 in
order to receive the formed fibrous web 1' and carry it on to the
main press 11. The forming clothing 8 thus also forms the
second press felt of the pre-press 32. The supporting roll
located immediately upstream of the second press element 34
is a suction roll 35 by means of which water is removed from
the forming clothing 8. A steam box 36 is located on the
outside of the forming clothing 8 immediately in front of or
opposite to the suction roll 35 in order to enhance dewatering
of'the clothing 8. Immediately in front of the first roll 18' after
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the pre-press 32, a spray device 53' is arranged on the inside
of the forming clothing 8 for supplying clarified white water
into the wedge-shaped tapering space between the forming
clothing 8 and the roll 18', the water being pressed into the
forming clothing 8 and displacing the contaminated water in
the forming clothing 8 after pressing in the pre-press 32
through and out of the forming clothing 8 when this runs
about the roll 18'. Upstream of the following roll 18", suction
boxes 54' (or similar devices) are arranged on the outside of
the forming clothing 8 in order to withdraw and remove water
from clothing 8 serving as the press felt 8, and a high-pressure
water spray device 55' is arranged to clean the forming cloth-
ing 8 before it reaches the forming roll 7.

[0037] The embodiment according to FIG. 6 is similar to
that of FIG. 5, except that it further includes a preheating
device 27 corresponding to the embodiment of FIG. 2.
[0038] In the embodiment according to FIG. 7, the first
inner forming clothing 8, that is a forming fabric, the press felt
17, and the structuring belt 14 having the structuring layer 60
have their own loops as in the embodiment according to FI1G.
5. In this case, the forming section 5 is thus a twin-wire
C-former. The forming roll 7 may be a suction roll if desired.
The press section 3 in this case also comprises a pre-press 32
including a first press element 33 located within the loop of
the press felt 17 and a second press element 34 located within
a second press felt 37 running in a loop about a plurality of
supportrolls 38, wherein the support roll located immediately
upstream of the second press element 34 is a suction roll 39 by
means of which water is removed from the second press felt
37. A steam box 50 is located on the outside of the second
press felt 37 immediately in front of or opposite to the suction
roll 39 in order to improve dewatering of the press felt 37. The
second press felt 37 runs in contact with the first inner form-
ing fabric 8 in order to form a transfer zone in which the press
felt 37, the formed fibrous web 1' and the forming fabric 8
form a sandwich structure. When the fibrous web 1' leaves the
transfer zone, it is carried by the second press felt 37. A
suction device 51 may be located within the loop of the
second press felt 37 after the transfer zone in order to ensure
the transfer of the fibrous web 1'. Immediately in front of the
first support roll 38 after the pre-press 32, a spray device 53'
is arranged on the inside of the press felt 37 for supplying
clarified white water into the wedge-shaped tapering space
between the press felt 37 and the support roll 38, the water
being pressed into the press felt 37 and displacing the con-
taminated water in the press felt 37 after pressing in the
pre-press 32 through and out of the press felt 37 when this
runs about the support roll 38. Upstream of the following
support roll 38, suction boxes 54' are arranged on the outside
of the press felt 37 in order to withdraw and remove water
from the press felt 37, and a high-pressure water spray device
55'is arranged to clean the press felt 37 before it reaches the
suction device 51.

[0039] The embodiment according to FIG. 8 is similar to
that of FIG. 7, except that it further includes a preheating
device 27 after the main press corresponding to the embodi-
ment of FIG. 2 in order to increase the temperature and
dryness of the wet paper web 1".

[0040] The embodiment according to FIG. 9 is similar to
that of FIG. 7 except that the wet section 2 in this case has a
forming section 5 of a type other than C-former and Crescent
former as mentioned previously. The forming section accord-
ing to FIG. 9 is a so-called suction breast roll former including
a headbox 6, a forming roll 7 (a so-called suction breast roll)
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and a forming clothing 8 running in a loop about the suction
breast roll 7 and supporting rolls 18 and forming a transfer
zone with the second press felt 37 generally as in the embodi-
ment according to FIG. 7. The suction breast roll 7 has a
suction zone 52 forming a forming zone across which the
forming fabric 8 passes together with stock emitted from the
headbox 6 and dewatered within the forming zone 52 in order
to form a formed embryonic fibrous web 1'.

[0041] The embodiment according to FIG. 10 is similar to
that of FIG. 9, except that it further includes a preheating
device 27 corresponding to the embodiment of FIG. 2.
[0042] The pre-press 32 used in the embodiments accord-
ing to FIGS. 5-10 may be a press selected from the group of
different presses described above in connection with the main
press 11.

[0043] As illustrated in FIG. 11, the structuring belt 14
comprises a structuring layer 60 forming the side of the struc-
turing belt 14 that contacts and carries the fiber web. The layer
60 has a web-contacting surface 61 having a three-dimen-
sional (3D) structure formed by depressions 63 in the other-
wise flat web-contacting surface 61, the depressions 63 being
regularly recurrent and distributed in the longitudinal direc-
tion (MD) and cross direction (CD) of the structuring belt 14.
The web-contacting surface 61 thus has a flat, continuous top
surface area 70 in which the depressions 63 in the form of
recesses or depressions are defined. Each depression 63 in the
web-contacting surface 61 is thus delimited by the continuous
top surface area 70. In addition to these depressions 63, fur-
ther patterns in the form of figures or logos may be formed in
the structuring layer 60.

[0044] All of the depressions can be identical if desired.
Alternatively, the depressions can comprise two or more
groups of depressions, wherein the design of the depressions
in the different groups differs, but the depressions within each
group are identical.

[0045] Tests have shown that the form, extent, and volume
of the depressions 63 are very important with respect to the
runnability of the tissuemaking machine (and particularly
with respect to the ability of the fibrous web to separate from
the structuring layer 60 under the influence of hydraulic pres-
sure communicated into the depressions) as well as its ability
to produce a tissue paper web of good quality, i.e., having
high bulk of 8-20 cm®/g and high softness, at a lower energy
consumption compared to corresponding conventional or
TAD-machines having comparable dimensions. Alterna-
tively the process/structuring layer of the invention can allow
decreasing the required drying capacity/energy supply (e.g.,
decreased drying section/machine dimensions or fewer fans
for the hood/air supply) while keeping the same dimensions
and speed as those of conventional or TAD-machines, or can
allow increasing the machine speed (higher production) at the
same energy consumption and the same dimensions as those
of conventional or TAD-machines.

[0046] In order to achieve an optimum structure and dry-
ness of the web, it is important that the structuring belt 14
allows the wet fibrous web 1' to be formed into the depres-
sions 63 when the fibrous web 1' passes through the press nip
N1 sandwiched between the press felt 17 and the structuring
belt 14. It is also important that the press felt 17 can reach
down into the depressions 63 during the pressing process in
order to build up a sufficiently high hydraulic pressure so that
water in the wet fibrous web 1' can move into the press felt 17
and not remain in the fibrous web at the end of the pressing
operation. The depressions 63 must be sufficiently large to
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allow the press felt 17 to penetrate into the depressions 63
together with the fibrous web. Each depression 63 must have
an optimum depth that allows water in the bottom of the
depression 63 to be transported away. In other words, the
depth of the depression 63 must not be too great, as an exces-
sive depth will prevent the desired hydraulic pressure from
building up and thus will not facilitate the release of the web
after leaving the press nip.

[0047] The structuring layer 60 with this specific well-
defined, structured, web-contacting surface 61 is an impor-
tant parameter for controlling the structure, thickness/bulk,
and dryness of the structured and partially dewatered fibrous
web 1" after the press nip N1 before final drying.

[0048] The pressure in the press nip N1 should not be
excessively high but rather should be within the normal
ranges conventionally used for pressing, and the press felt 17
can be of the conventional elastically compressible type,
which, in addition to its required water-receiving capacity
during compression, is able to be elastically deformed into the
web-contacting surface of the structuring layer 60 with the
wet fibrous web 1' located therebetween in the manner as
described above for co-acting with the depressions 63 so as to
create the hydraulic pressure therein.

[0049] Each depression 63 has a predetermined dimension
lin the machine direction (MD) of the structuring layer 60 and
a predetermined dimension b in the cross direction (CD) of
the belt 14. The depressions 63 may be oriented in the
machine direction, in which case I>b, or in the cross direction,
in which case 1<b. However, the depressions 63 are preferably
oriented substantially in the machine direction, as this gives
better and more-uniform creping and results in a softer tissue
paper.

[0050] Each depression 63 also has a predetermined depth
d, a predetermined area a, and a predetermined volume v. The
depth d of each depression may be constant over substantially
all of the depression 63, in which case the depression 63 has
a bottom surface 71 that is flat and parallel to the top surface
area 70. The depth d alternatively may vary over the surface of
the depression 63, in which case the depth d represents an
average or mean depth over the surface of the depression.
[0051] The depressions 63 are arranged at a predetermined
distance from each other so that they are distributed in a
uniform manner over the web-contacting surface 61 and
cover a predetermined part thereof. Thus, the abovemen-
tioned continuous top surface area 70 constitutes the remain-
ing part of the web-contacting surface 61 and delimits the
depressions 63, and constitutes the part of the web-contacting
surface 61 cooperating with the drying surface 20 when the
fibrous web 1" is transferred to the drying cylinder 19.
[0052] The above-mentioned parameters must therefore
cooperate in order to obtain good runnability (such as no web
breaks) and good quality of the tissue paper web 1'. Tests
have shown that the following parameters should exist in
order to achieve this:

| [mm] b [mm] d [mm] a [mm?] v [mm?]
0.25-2.5 0.25-2.0 0.05-0.6 0.063-5.0 0.05-1.0
[0053] In the case where the depth of the depression 63

varies between being in the non-compressed state and in the
compressed state in the nip depending on the material used,
the value d refers to the mean depth of the depression. How-
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ever, under no circumstances should the greatest depth value
d of the depression exceed 0.6 mm, as measured when the
structuring layer 60 of the structuring belt 14 is under com-
pression in a press nip.

[0054] In addition to the abovementioned parameter val-
ues, the depressions preferably should collectively cover
between about 20% and about 80% of the total web-contact-
ing surface 61.

[0055] A tissue paper web (preferably creped) having the
following properties on the reel can be manufactured in a
tissue papermaking machine provided with a structuring belt
with a structuring layer as above:

Basis weight 10-50 g/m?

Thickness 160-400 pm, preferably 200-300 um
Bulk 8-20 cm’/g

MD tensile strength 50-300 N/m

30-250 N/m and
70-90 at a scale from 0 to 100,

CD tensile strength
Softness

while the conventional creped tissue paper web has a bulk of
6-9 cm®/g and softness of 50-70 measured according to
EMTEC TSA (Tissue Softness Analyzer with a scale from 0
to 100) for conditioned paper at 20° C. and 50% air humidity.
[0056] More specifically, tissue paper of a quality suitable
for facial tissue, toilet paper, and household paper can be
manufactured by a tissue papermaking machine according to
the invention, the tissue paper having the following proper-
ties:

Facial  Toilet paper Household paper

Basis weight (g/m?) 13-15 15-25 18-23
Bulk (em/g) 10-13 10-15 10-14
MD tensile strength (N/m) 70-120 50-150 170-300
CD tensile strength (N/m) 50-100 30-100 170-300

[0057] FIG. 11 shows a first embodiment of a structuring
belt 14 with a structuring layer 60, a reinforcing layer 57, and
a wear layer 58. FIG. 12 is a partial view of this belt 14 in a
cross section in the machine direction (MD). The web-con-
tacting surface 61 of the forming layer 60 has a plurality of
identical depressions 63 arranged in parallel rows 72 extend-
ing in the machine direction of the belt 14. Adjacent rows 72
are displaced by approximately halfthe length of a depression
relative to each other in the machine direction. Each depres-
sion 63 is substantially in the form ofa recess whose shape (as
viewed in the z-direction) is substantially a square block with
cylindrical ends, which may alternatively be described as an
oval shape. The square blocks or ovals extend in the machine
direction ofthe belt 14. The bottom surface 71 of each depres-
sion 63 is flat and parallel to the continuous top surface area
70 (although such flat/parallel configuration is not a necessity,
butis a result of the laser engraving technique used to formthe
depressions) in this case. If there is an underlying reinforcing
structure beneath the structuring layer 60, the depth d of the
depression does not reach the reinforcing structure. Thus, the
depressions 63 are entirely formed within the thickness of the
structuring layer 60. The side walls 73 of the depression 63
form a substantially 90° angle relative to the bottom surface
71 of the depression (which again is not a necessity, and this
could vary depending on the manufacturing technique
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employed). The depressions 63 have a dimension 1 in the
machine direction of 2.0 mm and a dimension b in the cross
direction of 1.0 mm. The depth d is 0.3 mm. The depressions
63 have an area a of 0.3-4.0 mm?, more preferably 0.5-2.0
mm?, for example 1.8 mm?, and a volume v of approximately
0.05-1.0 mm?, preferably 0.536 mm?. The distance s between
two adjacent depressions 63 in the machine direction is
approximately 1.0 mm. The distance t between two adjacent
rows 72 of depressions 63 in the cross direction is approxi-
mately 0.5 mm. The depressions 63 cover approximately
20-80% of the web-contacting surface 61, preferably 40% of
the web-contacting surface.

[0058] FIG. 13 shows a second embodiment of a structur-
ing belt 14 according to the invention. In this embodiment, the
structuring belt 14 consists solely of a structuring layer 60.
The structuring layer 60 of the belt 14 has depressions 63 of
substantially the same form and arranged in the same manner
as the depressions 63 described above. In this case, the
depressions 63 have a dimension 1in the machine direction of
1.0 mm, a dimension b in the cross direction of 0.5 mm, a
depth d of 0.2 mm, an area a of approximately 0.3-4.0 mm?,
preferably 0of 0.45-0.5 mm?, and a volume v of approximately
0.089 mm?®. The distance s between two adjacent depressions
63 in the machine direction is 0.5 mm. The distance t between
two adjacent rows 72 of depressions 63 in the cross direction
is 0.5 mm.

[0059] FIG. 14 shows a third embodiment of a layered
structuring belt 14 according to the invention, said structuring
layer of the belt 14 also having the depressions 63 of substan-
tially the same form and arranged in the same manner as the
depressions described in connection with FIG. 11. In this
case, the depressions 63 are slightly larger than the depres-
sions shown in FIG. 13 and have a dimension 1 in the machine
direction of 0.5 mm, a dimension b in the cross direction of
1.0 mm, a depth d of 0.4 mm, and a volume v of approxi-
mately 0.514 mm?>. The distance s between two adjacent
depressions 63 in the machine direction is 0.5 mm. The dis-
tance t between two adjacent rows 72 of depressions 63 in the
cross direction is 0.5 mm.

[0060] FIG.15 shows a further embodiment of a structuring
belt 14 according to the invention. In this case, the depres-
sions 63 are formed by recesses or depressions, which, except
for rounded inner corners, are substantially entirely rectan-
gular or formed as square blocks. The depressions 63 are
arranged in rows 72 extending in the machine direction of the
belt 14 and columns 74 extending in the cross direction of the
belt 14. In this embodiment, the depressions 63 have a dimen-
sion 1 in the machine direction of 2.0 mm, an extent b in the
cross direction of 2.0 mm, a depth d of 0.2 mm, an area of
approximately 3.9 mm?, and a volume v of approximately
0.79 mm®. The distance s between two adjacent depressions
63 in the machine direction is 1.0 mm. The distance t between
two adjacent rows 72 of depressions 63 in the cross direction
is 1.0 mm.

[0061] FIG.16 shows an alternative embodiment ofa struc-
turing belt 14, in which the belt 14 instead of recesses is
provided with elevations 62 in the form of projecting portions
or “islands” in the otherwise flat, continuous surface area 76.
The same parameter values specified above in the case of the
belts 14 with recesses also apply to this variant of the struc-
turing belts, with the difference that the value d in this case
gives the height of the elevations. In the embodiment shown
in FIG. 16, the elevations 62 are in the form of square blocks
projecting 0.2 mm from the surface area 76. The square
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blocks are 1 mm long and 1 mm wide and are arranged in rows
extending diagonally in the machine direction of the structur-
ing belt 14. The elevations consequently have a dimension lin
the machine direction and a dimension b in the cross direction
of'approximately 1.4 mm in each case. Each elevation 62 has
an area a of approximately 1.9 mm® and a volume v of
approximately 0.8 mm?>. The elevations 62 cover approxi-
mately 35% of the web-contacting surface 61. The upper
surface areas 75 of the elevations 62 are preferably flat so that
they cooperate with the drying surface 20 when the fibrous
web 1" is transferred to the drying cylinder 19.

[0062] The structuring layer 60 is preferably made of a
polymer material, e.g., polyurethane, in which layer 60 the
depressions 63 preferably are formed by laser burning. The
structuring layer 60 may alternatively be made of a different
material, e.g., metal or carbon fiber, and other techniques may
be used to form the depressions. The structuring layer 60 is
preferably approximately 3-6 mm thick, but its thickness may
be between 0.2 and 10 mm. The structuring layer 60 may be
provided with a reinforcing member 57 and a wear layer 58.
[0063] The structuring belt 14 with the layer 60 is prefer-
ably substantially water-impermeable as mentioned for the
tissue papermaking machines shown in the drawings. Alter-
natively, the structuring belt 14 may be made permeable. This
can help control of the adhesion of the web to the belt. For
example, the structuring layer 60 may be needled so thatithas
through holes. The depressions or the surface area surround-
ing the depressions, or both, may be needled. Like the struc-
turing layer 60, the wear layer 58 also can be needled if
desired.

[0064] Inordertoincrease the service life of the structuring
belt 14, the structuring belt 14 may comprise a wear layer 58,
e.g., in the form of a felt layer which is needled into the
structuring layer 60 and arranged on the side of the structuring
belt 14 directed away from the fibrous web.

[0065] In order to increase the strength of the structuring
belt 14, the structuring belt 14 may comprise reinforcing
means 57, e.g., in the form of reinforcement wires arranged
within the structuring layer 60, a metal strip or a fabric.
[0066] With the aid of a structuring belt 14 according to the
invention, it is thus possible to manufacture a tissue paper
web which, after creping from the drying surface 20 and
conditioning at 20° C. and an air humidity of 50%, has a basis
weight in the range of 10-50 g/m?, a thickness in the range of
160-400 um, preferably 200-300 pm, a bulk in the range of
8-20 cm®/g, an MD tensile strength in the range of 50-300
N/m, a CD tensile strength in the range of 30-250 N/m, and a
softness in the range of 70-90 as measured according to
EMTEC TSA (Tissue Softness Analyzer) with a measuring
scale of 0 to 100.

[0067] FIG.17isacross section through a tissue paper web
1 manufactured by a structuring belt including depressions 63
according to the invention. By virtue of the three-dimensional
structure of the structuring layer 60, the finished tissue paper
web 1 has a varying thickness, wherein the thickness of the
tissue paper web 1 is smaller in those portions 77 in which the
tissue paper web 1 has been formed by the top surface area 70
than in those portions 78 in which the tissue paper web 1 has
been formed by the depressions 63 of the structuring belt 14.
[0068] The fibrous web 1', 1" preferably comprises a short-
fiber layer and a long-fiber layer, wherein the fibrous web 1',
1" is transferred to the drying surface 20 in the transfer nip N2
with the short-fiber layer directed towards the drying surface
20. The finished tissue paper web 1 thus preferably also has a
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short-fiber layer on one side 79, i.e., the side which has been
in contact with the drying surface 20, and a long-fiber layer on
its other side 80, i.e., on the side which has been in contact
with the structuring belt 14. FIG. 18 shows the long-fiber side
80 of the tissue fibre web 1.

[0069] The invention has been described above by way of'a
number of embodiments. However, it will be clear that other
embodiments or variants are within the scope of the inven-
tion. For instance, it will be clear that alternative embodi-
ments of the depressions are possible without going beyond
the scope of the invention as defined in the claims. Alternative
embodiments of this kind comprise, e.g. circular, rhombic or
elliptical depressions, the longitudinal axes of which do not
necessarily have to be situated in the machine or cross direc-
tion of the structuring belt, but may form an angle therewith.

What is claimed is:

1. A structuring layer of a structuring belt for structuring a
wet fibrous web by means of pressing in a press section of a
tissue papermaking machine for manufacturing a high bulk
tissue paper web, said structuring layer being non-woven and
having a web-carrying side defining a web-contacting surface
for cooperating with the fibrous web, said web-contacting
surface having depressions or elevations forming a three-
dimensional structure of the web-contacting surface, wherein
the depressions or elevations, respectively, are distributed
over the web-contacting surface and collectively constitute
about 20-80% of the area of the web-contacting surface,

wherein when the web-contacting surface includes the

depressions the web-contacting surface includes a flat
continuous top surface area between the depressions and
delimiting the depressions,

wherein when the web-contacting surfaces includes the

elevations the web-contacting surface includes a flat
valley surface area between the elevations and delimit-
ing the elevations, and

wherein each depression or elevation, respectively, has a

dimension 1 of 0.25-2.5 mm in a first direction in the
plane of the top surface area or valley surface area,
respectively, a dimension b 0f 0.25-2.0 mm in a second
direction in the plane of the top surface area or valley
surface area, respectively, said first and second direc-
tions being at right angles to each other, a mean depth or
mean height d of 0.05-0.6 mm when the structuring layer
is in a compressed state in a press nip, and an area a as
measured in the plane of the top surface area or valley
surface area, respectively, of 0.063-5.0 mm?.

2. The structuring layer according to claim 1, wherein the
top surface area or valley surface area, respectively, is con-
tinuous.

3. The structuring layer according to claim 2, wherein each
depression or elevation has an area a as measured in the plane
of' the top surface area or valley surface area, respectively, of
0.5-2.0 mm>.

4. The structuring layer according to claim 2, wherein each
depression or elevation has a volume v of 0.05-1.0 mm?>.

5. The structuring layer according to claim 2, wherein a
plurality of the depressions or elevations in the web-contact-
ing surface are identical.

6. The structuring layer according to claim 5, wherein the
depressions or elevations are arranged in a regular pattern.

7. The structuring layer according to claim 6, wherein there
are a plurality of groups of the depressions or elevations, the
depressions or elevations of each group being identical to one
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another but different from the depressions or elevations of at
least one other one of the groups.

8. The structuring layer according to claim 1, wherein the
depressions or elevations are arranged in parallel rows
extending in the machine direction (MD) of the structuring
layer.

9. The structuring layer according to claim 1, wherein the
dimension 1 of each depression or elevations extends in the
machine direction (MD) of the structuring layer, the dimen-
sion b of each depression or elevations extends in the cross
direction (CD) of the structuring layer, and I>b.

10. The structuring layer according to claim 1, wherein the
structuring layer is manufactured from one of polyurethane,
carbon fiber, and metal.

11. The structuring layer according to claim 1, wherein the
structuring layer is water-impermeable.

12. The structuring layer according to claim 1, wherein the
structuring layer is water-permeable.

13. A structuring belt for structuring a wet fibrous web in a
press section by means of pressing in a tissue papermaking
machine for manufacturing a high bulk tissue paper web, the
structuring belt comprising:

a structuring layer that is non-woven and that has a web-
carrying side defining a web-contacting surface for
cooperating with the fibrous web, said web-contacting
surface having depressions or elevations forming a
three-dimensional structure of the web-contacting sur-
face, wherein the depressions or elevations, respectively,
are distributed over the web-contacting surface and col-
lectively constitute about 20-80% of the area of the
web-contacting surface,

wherein when the web-contacting surface includes the
depressions the web-contacting surface includes a flat
continuous top surface area between the depressions and
delimiting the depressions,

wherein when the web-contacting surfaces includes the
elevations the web-contacting surface includes a flat
valley surface area between the elevations and delimit-
ing the elevations, and

wherein each depression or elevation, respectively, has a
dimension 1 of 0.25-2.5 mm in a first direction in the
plane of the top surface area or valley surface area,
respectively, a dimension b of 0.25-2.0 mm in a second
direction in the plane of the top surface area or valley
surface area, respectively, said first and second direc-
tions being at right angles to each other, a mean depth or
mean height d 0£0.05-0.6 mm when the structuring layer
is in a compressed state in a press nip, and an area a as
measured in the plane of the top surface area or valley
surface area, respectively, of 0.063-5.0 mm?>.

14. The structuring belt according to claim 13, wherein the
structuring layer further comprises a wear layer arranged on
the side of the structuring layer intended to be directed away
from the fibrous web.

15. The structuring belt according to claim 14, wherein the
structuring layer further comprises reinforcing means.

16. The structuring belt according to claim 13, wherein the
structuring belt is water-impermeable.

17. The structuring belt according to claim 13, wherein the
structuring belt is water-permeable.
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18. A press section for a tissue papermaking machine, the
press section comprising:

a main press including:
a first press element,

a second press element, said first and second press ele-
ments forming a press nip (N1) therebetween,

a first clothing in the form of an elastically compressible
press felt running in an endless loop about a plurality
of support rolls and through the press nip (N1)
together and in contact with the formed fibrous web,
wherein the second press element is arranged within
the loop of the press felt,

a second clothing running in an endless loop about a
plurality of support rolls and through the press nip
(N1) together and in contact with the formed fibrous
web, wherein the first press element is arranged
within the loop of the second clothing, and

a transfer roll for forming a transfer nip (N2) against a
drying surface of a drying section following the press
section, said transfer roll being arranged within the
loop of the second clothing,

wherein the second clothing comprises a structuring belt
comprising a structuring layer that is non-woven and
that has a web-carrying side defining a web-contacting
surface for cooperating with the fibrous web, said web-
contacting surface having depressions or elevations
forming a three-dimensional structure of the web-con-
tacting surface, wherein the depressions or elevations,
respectively, are distributed over the web-contacting
surface and collectively constitute about 20-80% of the
area of the web-contacting surface,

wherein when the web-contacting surface includes the
depressions the web-contacting surface includes a flat
continuous top surface area between the depressions and
delimiting the depressions,

wherein when the web-contacting surfaces includes the
elevations the web-contacting surface includes a flat
valley surface area between the elevations and delimit-
ing the elevations, and

wherein each depression or elevation, respectively, has a
dimension 1 of 0.25-2.5 mm in a first direction in the
plane of the top surface area or valley surface area,
respectively, a dimension b 0f 0.25-2.0 mm in a second
direction in the plane of the top surface area or valley
surface area, respectively, said first and second direc-
tions being at right angles to each other, a mean depth or
mean height d of 0.05-0.6 mm when the structuring layer
is in a compressed state in a press nip, and an area a as
measured in the plane of the top surface area or valley
surface area, respectively, of 0.063-5.0 mm?.

19. The press section according to claim 18, wherein the

press nip (N1) is an extended press nip.

20. The press section according to claim 19, wherein one of
the press elements comprises a shoe press roll.

21. The press section according to claim 19, wherein one of
the first and second press elements comprises an elastically
deformable supporting element conformable to a surface of
the other of the press elements during operation.

22. A tissue papermaking machine for manufacturing a
structured high bulk tissue paper web by means of pressing,
comprising:
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a wet section for forming a fibrous web;

a drying section for final drying of the fibrous web, said
drying section comprising a drying surface for drying
the fibrous web; and

a press section arranged between the wet section and the
drying section, the press section comprising a main press
including:

a first press element;

a second press element, said first and second press ele-
ments forming a press nip (N1) therebetween;

afirst clothing in the form of an elastically compressible
press felt running in an endless loop about a plurality
of support rolls and through the press nip (N1)
together and in contact with the formed fibrous web,
wherein the second press element is arranged within
the loop of the press felt;

a second clothing running in an endless loop about a
plurality of support rolls and through the press nip
(N1) together and in contact with the formed fibrous
web, wherein the first press element is arranged
within the loop of the second clothing; and

atransfer roll for forming a transfer nip (N2) against the
drying surface of the drying section, said transfer roll
being arranged within the loop of the second clothing;
wherein the second clothing comprises a structuring belt
comprising a structuring layer that is non-woven and
that has a web-carrying side defining a web-contacting
surface for cooperating with the fibrous web, said web-
contacting surface having depressions or elevations
forming a three-dimensional structure of the web-con-
tacting surface, wherein the depressions or elevations,
respectively, are distributed over the web-contacting
surface and collectively constitute about 20-80% of the
area of the web-contacting surface,

wherein when the web-contacting surface includes the
depressions the web-contacting surface includes a flat
continuous top surface area between the depressions and
delimiting the depressions,

wherein when the web-contacting surfaces includes the
elevations the web-contacting surface includes a flat
valley surface area between the elevations and delimit-
ing the elevations, and

wherein each depression or elevation, respectively, has a
dimension 1 of 0.25-2.5 mm in a first direction in the
plane of the top surface area or valley surface area,
respectively, a dimension b of 0.25-2.0 mm in a second
direction in the plane of the top surface area or valley
surface area, respectively, said first and second direc-
tions being at right angles to each other, a mean depth or
mean height d 0£0.05-0.6 mm when the structuring layer
is in a compressed state in a press nip, and an area a as
measured in the plane of the top surface area or valley
surface area, respectively, of 0.063-5.0 mm?>.

23. The tissue papermaking machine according to claim
22, wherein the wet section comprises a headbox, a forming
roll, a dewatering device, and a first forming clothing running
about and in contact with the forming roll.

24. The tissue papermaking machine according to claim
23, wherein the dewatering device comprises a suction device
arranged in the loop of the first forming clothing downstream
of'the forming roll, and a steam-applying device arranged on
the outside of the loop of the first forming clothing in front of
or opposite to the suction device.
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25. The tissue papermaking machine according to claim
23, wherein the loop of the structuring belt extends between
the main press and the transfer roll and the loop of the press
felt of the main press extends between the forming roll and the
main press, wherein the press felt of the main press also forms
said first forming clothing.

26. The tissue papermaking machine according to claim
23, wherein the loop of the structuring belt extends between
the forming roll and the transfer roll so as to also form said
first forming clothing.

27. The tissue papermaking machine according to claim
22, wherein the drying surface is formed by the shell surface
of a drying cylinder.

28. The tissue papermaking machine according to claim
22, wherein the drying surface is formed by one of a Yankee
cylinder and a TAD cylinder wrapped by a TAD fabric.

29. The tissue papermaking machine according to claim
22, wherein the drying surface is formed by a metal belt.

30. The tissue papermaking machine according to claim
22, wherein the press section further comprises a pre-press
including a first pre-press element and a second pre-press
element, said pre-press elements forming a press nip (N0)
therebetween, a press felt running in an endless loop about a
plurality of support rolls and through the press nip (NO)
together with the press felt of the main press, wherein the
second pre-press element is arranged within the loop of the
press felt of the pre-press and the first pre-press element is
arranged within the loop of the press felt of the main press,
and wherein the formed fibrous web runs through the press
nip (N0) of the pre-press sandwiched between the press felt of
the main press and the press felt of the pre-press.

31. The tissue papermaking machine according to claim
30, wherein the structuring belt extends between the main
press and the transfer roll, the press felt of the main press
extends between the pre-press and the main press, and the first
forming clothing extends between the forming roll and the
pre-press and forms the press felt of the pre-press.

32. The tissue papermaking machine according to claim
30, wherein the structuring belt extends between the main
press and the transfer roll, the press felt of the main press
extends between the pre-press and the main press, the press
felt of the pre-press extends between a transfer zone and the
pre-press, and the loop of the first forming clothing extends
between the forming roll and a support roll arranged in con-
nection to said transfer zone.

33. The tissue papermaking machine according to claim
22, wherein at least one of the press nips (N1, N2) is an
extended press nip.

34. The tissue papermaking machine according to claim
32, wherein the main press is a shoe press.

35. The tissue papermaking machine according to claim
22, wherein one of the first and second press elements com-
prises an elastically deformable supporting element conform-
able to a surface of the other of the press elements during
operation.

36. A method of manufacturing a structured high bulk
tissue paper web in a tissue papermaking machine according
to claim 22, said method comprising:

forming a fibrous web in the wet section;

partially dewatering and structuring the wet fibrous web by
pressing in the press section; and

finally drying the fibrous web in the drying section;
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wherein the fibrous web is carried by the structuring belt from
the press nip (N1) of the main press to the transfer nip (N2) of
the transfer roll against the drying surface.

37. The method according to claim 36, wherein the fibrous
web is partially dewatered prior the press section so as
increase dryness of the fibrous web from a dryness in a range
0f'8-12% to a dryness in a range of about 15-30%.

38. The method according to claim 36, wherein the fibrous
web is partially dewatered in the press section so as increase
dryness of the fibrous web from a dryness in the range of
about 15-30% to a dryness in the range of 42-52%.

39. The method according to claim 36, wherein the fibrous
web is formed as a multi-layered fibrous web having a short-
fiber layer and a long-fiber layer, and the fibrous web is
transferred to the drying surface in the transfer nip (N2) with
the short-fiber layer directed towards the drying surface.

40. The method according to claim 36, wherein the fibrous
web is formed from one of short fibers, long fibers, and a
mixture of short and long fibers.

41. The method according to claim 40, wherein the fibrous
web is formed to further include recycled fibers.

42. A method of converting or rebuilding an existing con-
ventional tissue papermaking machine into a machine for
manufacturing a high bulk soft tissue paper web, the conven-
tional machine including a press section comprising at least
one press formed by a first press element and a second press
element forming a press nip (N1) therebetween, a first cloth-
ing in the form of an elastically compressible press felt run-
ning in an endless loop about a plurality of support rolls and
through the press nip (N1) together and in contact with the
formed fibrous web, wherein the second press element is
arranged within the loop of the press felt, a second clothing
running in an endless loop about a plurality of support rolls
and through the press nip (N1) together and in contact with
the formed fibrous web, wherein the first press element is
arranged within the loop of the second clothing, and a transfer
roll for forming a transfer nip (N2) against a drying surface of
a drying section following the press section, said transfer roll
being arranged within the loop of the second clothing, the
method comprising the step of:

replacing the second clothing of the press section by a

structuring belt according to claim 13 for carrying the
pressed fiber web from the last press nip of the press
section to the transfer nip.

43. A method of converting or rebuilding an existing TAD-
type tissue papermaking machine into a machine for manu-
facturing a high bulk soft tissue paper web at a reduced energy
consumption, the existing TAD-type tissue papermaking
machine having a TAD device comprising a TAD cylinder
wrapped by a TAD fabric for dewatering of the tissue paper
web, the method comprising the step of:

replacing the TAD device by the press section according to

claim 18.

44. The method according to claim 43, wherein energy
consumption is reduced by configuring the press section to
having comparable dimensions and speed to those of the
replaced TAD device.

45. A method of converting or rebuilding an existing TAD-
type tissue papermaking machine into a machine for manu-
facturing a high bulk soft tissue paper web at a higher speed,
the existing TAD-type tissue papermaking machine having a
TAD device comprising a TAD cylinder wrapped by a TAD
fabric for dewatering of the tissue paper web, the method
comprising the step of:
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replacing the TAD device by the press section according to
claim 18.

46. A method of converting or rebuilding an existing con-
ventional tissue papermaking machine into a machine for
manufacturing a high bulk soft tissue paper web at a higher
speed, the existing conventional tissue papermaking machine
having a press section for pressing and dewatering of a wet
tissue paper web and a drying section for drying the pressed
tissue paper web, the press section having a last press nip
through which the wet tissue paper web passes along with a
clothing that carries the pressed tissue paper web from the last
press nip to a transfer nip of the drying section, the method
comprising the step of:

replacing the clothing of the last press by a structuring belt

according to claim 13 for carrying the pressed tissue
paper web from the last press nip of the press section to
the transfer nip of the drying section.

47. A method of converting or rebuilding an existing con-
ventional tissue papermaking machine into a machine for
manufacturing a high bulk soft tissue paper web at a lower
energy consumption or a decreased drying section dimension,
the existing conventional tissue papermaking machine having
a press section for pressing and dewatering of a wet tissue
paper web and a drying section for drying the pressed tissue
paper web, the press section having a last press nip through
which the wet tissue paper web passes along with a clothing
that carries the pressed tissue paper web from the last press
nip to a transfer nip of the drying section, the method com-
prising the step of:

replacing the clothing of the last press by a structuring belt

according to claim 13 for carrying the pressed tissue
paper web from the last press nip of the press section to
the transfer nip of the drying section.
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48. Use of a structuring belt according to claim 13 for the
production of a high-bulk tissue fibrous web in a press section
according to claim 18.

49. A tissue paper web manufactured in a tissue papermak-
ing machine according to claim 18 when the structuring layer
includes the depressions, wherein, after creping from the
drying surface and conditioning at 20° C. and air humidity of
50%, the tissue paper web has a basis weight in the range of
10-50 g/m?, a thickness in the range of 160-400 um, a bulk in
the range of 8-20 cm’/g, an MD tensile strength in the range
0t 50-300 N/m, a CD tensile strength in the range of 30-250
N/m, and a softness in the range of 70-90 as measured accord-
ing to EMTEC TSA (Tissue Softness Analyzer) with a mea-
suring scale of 0-100.

50. The tissue paper web according to claim 49, wherein
the web has a varying thickness.

51. The tissue paper web according to claim 50, wherein
the thickness of the tissue paper web is smaller in those
portions in which the tissue paper web has been formed by the
top surface areas than in those portions in which the tissue
paper web has been formed by the depressions of the struc-
turing belt of the tissue papermaking machine.

52. The tissue paper web according to claim 49, wherein
the tissue paper web is made up of a mixture of short fibers
and long fibers.

53. The tissue paper web according to claim 52, wherein
the mixture comprises 50-90% by weight of hardwood and
50-10% by weight of softwood fibers.

54. The tissue paper web according to claim 52, wherein
the mixture comprises about 70% by weight of hardwood and
about 30% by weight of softwood fibers.

55. The tissue paper web according to claim 49, wherein
the tissue paper web is made up of a mixture of virgin fibers
and recycled fibers.
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VK 676.026.24
KOHCTPYKIISA ®OPMYIOUOI'O IIPUCTPOIO
IMAIIEPOPOBHOI MAIIIMHU

crynent Kypmumes O.C., acuctent ['poboBenko f.B.
HauionainbHuil TexHiYHMI yHIBepcUTeT YKpaiHu

«KuiBcbKuil moitexHivHui iHcTuTyT iMeHi Irops Cikopcbkoro»

dopmyrouunit mpucTpii narnepoBooHoi Mammuau [TPM npusnauenuii 1st popMyBaHHS
1 3HEBOAHEHHs marepoBoro mnosiotHa. Ilpuctpiit (puc. 1) BkiIrouae HamipHUN SUIHK,
CITKOBHI CTlJI, €IEMEHTU 3HEBOJHEHHS, (POPMYIOUMI Basl Ta BIACMOKTYIOUMI rayd-Ba.
Hanipuuii siuk npu3HadYeHui 11 pIBHOMIPHOTO 1 0€3MepepBHOrO HAIMYCKY MacH Ha CITKY
Mo BCIA i1 MmMpHHI. 3apa3 IIUPOKO 3aCTOCOBYIOTHCS 3aKPHUTI HAMIpHI SUIMKUA, B SIKHUX
HEOOX1JHUI HATUCK MAacu CTBOPIOETHCS TUCKOM MOBITPsAHOI moAyiku. [lanepoBa maca Ha
CITKY BWJIMBA€THCS 3@ JONOMOIOI0 HAIyCKHOTO IMPHUCTPOIO, 110 3abe3neuye BUXiA ii 3
OJIHAKOBOIO TIBUJIKICTIO 1 B OJIHAKOBIM KUIBKOCTI MO BCIM IIMPHUHI CITKH, MOJIa4y MacH
CIOKIMHUM TIOTOKOM, 0€3 TepexpellyBaHHsI CTPYMEHIB, 3aBUXPEHb 1 YTBOPCHHS
BOJIOKHUCTHUX BY3JIIB.

CiTkoBHI CTUT TpeACcTaBiisie COOOK BEpPTUKAIbHY IUIONIMHY, YTBOPEHY JBOMA
CITKaMH, OJIHA 13 SIKUX HATATHYTa MK ()OPMYIOUMM BaJIOM 1 BIJICMOKTYIOUHMM Tay4-BajioM,
a 1HIIA TPUMAEThCS HA CITKOBEAYYHMX BaslaXx. 3BOPOTHI TUIKM CITOK MIATPUMYIOTHCS
CITKOBElyYMMH, CITKONPABUJIBHUMHU 1 CITKOHATSDKHUMHU  Bajiamu. Hatsar  ciTok
3MIMCHIOETBCS CITKOHATSDKHUMU — BajlaMHM, a CITKONPABWIbHI Bajdd CIyXaTb IS
3ano0iraHHsl CHOB3aHHA CITOK B CTOPOHHM BiJ MO3I0BXHBOI OcCl cToily. B pyx ciTka
MPUBOIUTHCS (OPMYIOUHM BaJIOM.

CiTka € OCHOBHUM €JIEMEHTOM CITKOBOro ctoiy. Ha Hiil BinOyBaeThcsi hopmyBaHHs
MafnepoBOro TMOJIOTHA 3 BOJOKHUCTOI Macu. CiTKM TIIJAl0ThCS 1HTEHCUBHOMY
MEXaHIYHOMY M XIMIYHOMY BIUIMBY, TOMY BOHHU MOBHMHHI MaTHU JOCTaTHIO MIIHICTh Ha
pPO3pUB, BUTHH, CTUPAHHS 1 OyTH CTIMKMMH 10 KOpo3ii. KpiM TOro BOHM NMOBHHHI MaTH

XOpOIIly BOJOIPOIYCKHY 3JaTHICTh 1 BUCOKY IIIIBHICTH, MO0 SIKOMOTa MEHIIE JIPIOHUX



BOJIOKOH BHBOJHJIOCH 13 3BOPOTHBOIO BOJOI0O Ta 3MCHIIMTH MAPKYBAaHHA IIAIICPOBOIO

MOJIOTHA.
1 — HanipHU# AUMK; 2, 2a — PYyJIHI BaliK; 3 — IEPECMOKTYIOUUH Bal;
4 — BIACMOKTYIOUUH SAIMMK; 5 — nediaexrop; 6 — rayu-Badi;
7 — BIICMOKTYIOUMH Tay4-Bai; 8, 8a — jiBa 1 mpasa ciTka; 12 — mabep.
Pucynox 1 — JIBociTkoBi popmyroui npuctpoi [IPM
OcCHOBHE TpU3HAYEHHS 3HEBOAHIOIOYMX €JEMEHTIB — (OPMYBAaHHS MarepoBOro

MOJIOTHA 32 pPaxXyHOK CTBOPEHHS PEXMMY 3HEBOJHEHHS TamepoBOoi Macw Ha CiTIi
HEOOXITHOT 1HTEHCHUBHOCTI, @ TAKOX MIATPUMKY CITKM BiJ MPOBHCAHHS MK TPYIHUM 1
ray4d-BajoM. B cy4acHUX MIBHUAKOXIIHUX MarnepopoOOHUX MaIlllMHAX PETiCTPOBI BaJUKH
MOCTYIWJIACS MICIIEM THAPOTUIAHKH 1 MOKPUM MHJIOBIABOJHUM CKpHHBbKax. Lle 3abe3neuye
saKicHe (JOpMYBaHHS CTPYKTYpHU TOJIOTHA TMarepy Mpy OUIbII IHTEHCUBHOMY IMPOIIECi HOTO
3HEBOJHECHHSI.

IlepeJik nocu/iannb:

1. MapueBcbkuii B.M. Ob6nagnanHs J1iCOBOTO KOMIUIEKCY. JOCTIIKEHHS TpOIEeCiB
YCTaTKyBaHHS  LIENIOJ03HO-NIanepoBux BupoOHuUUTB / B.M. Mapuescekuii, O.0O.
Cewmincekuii, B.B. Tletpos. — K.: HTYY «KIII», 2011.

2. Tlpumaxos C.I1. Texnomoris manepy 1 kaptony: Hapd. moci6./ Ilpumakos C.IL.,

bap6am B.A. — K.: EKMO, 2008. —425c.



YK 676.026.24
KOHCTPYKIUIA ®OPMYIOUOI'O IPUCTPOIO MAITIEPOPOBHOI
MANOIWUHU

crynent Kypmumes O.C., acuctent ['poboBenko f.B.
HauionainbHuil TexHiYHMi yHIBepcuTeT YKpaiHu

«KuiBcbKuil moiTtexHivnui iHcTuTyT iMeHi Irops Cikopcbkoro»

OcHoBHE 3aBIaHHS (QOPMYIOUOI YACTUHU MANEepoOpoOOHOi MAIMHU TMOJSITaE Y
3HEBOJHEHHI NanepoBoi Macu Ta (OpMyBaHHI O0€3KIHEUHOTO IOJIOTHA, 10 NEPEJAEThCS Ha
MpecoBy yacTUHy. BaxnuBum enemMeHTOM (HOpMyI0Uoi YaCTHHH SIBISIETHCA (HOPMYIOUUit
BaJl, Ha MIOBEPXHIO SIKOTO O€3M0CEPEeIHbO MOIAaeThCs nanepoBa Maca. CydacHl KOHCTPYKIT
(dopMyrounx BajllB MalOTh HACTYINHI HEMOMIKU: 1. 3HAYHI €HEproBUTPATH HA CTBOPEHHS
BaKyyMy B CHCTEMI BIJICMOKTYBAaHHS BOAM 13 MOJOTHA; 2. Bennka MeTaloeMKICTh Ta
CKJIQJHICTh KOHCTPYKIiK; 3. [lIBuaKe cTupanHs poOo4uoi MOBEPXHI 3HEBOJHIOIOYOI MMAHEI;
4. IlepdopoBana obonoHKa (HOPMYHOUUX BalliB 3a0MBAIOTHCS BOJOKHAMH 1 MOTPEOYIOTH
MOCTIHOTO OuMIlleHHS. JIJis BUPIIICHHS HAaBEICHUX HEJIONIKIB MIPEICTaBICHO KOHCTPYKITIT

($hopMyr0Uoro Basly pUCyHOK 1.

\O

1 — man4oxa;
! A 2 — ¢popmyrounii Ba;
11 12 %, 5...9 — cykHOBeayui

BaJIN;

J

T = F o A 10 % 10 — MacoHamyckHui

£ <1 B By 6 .o
i AT, B1 MIPUCTPIU;

ton

) B % g ; 11-BiICMOKTYIOYOTO
D 1‘ _ ';' / 2 mabepy; 12-HMKHS CiTKa;
| 13-BepxHs CITKa;
14-nednexrop.

Pucynok 1 — Cxema ¢hopmMyr04oro mpucTporo



Jlns BBeZieHHs J10JIaTKOBOI momepedHoi ¢iapTpalili BOAM 13 MOJ0THA, (HOPMYIOUUid
BaJl, OCHAILEHUI MaHYOXO0, KA PO3MilleHa Ha PoOOYill MOBEpPXHI Baldy 1 3aKpiluieHa
NPUTHUCKHUMU KUIBISIMU Ta TalikaMu. 3aBISKU [IbOMY JOCSTAa€ThCs 301IbIIEHHS IBUIKOCTI
Ta TPOAYKTUBHOCTI IO BIABEJCHHI BOIMU, @ TAKOX CHPOIIYETHCA KOHCTPYKIlS Ta
3MEHIIYETHCS METANOEMKICTh (popmyrouoro Banmy. Kpim Toro po3pobieHa KOHCTPYKIIiS
dbopmyrodoro Bajdy JI03BOJIIE 3MEHUIUTH €HEpPro3aTpaTd Ha MPOBEACHHS MPOIECY
dbopMyBaHHS TANEpOBOrO MOJOTHA 33 PaXyHOK BIACYTHOCTI CHCTEMHU BiJICMOKTYBAaHHS
BOJM.

dopmyrounii Ban s GopMyBaHHS 1 3HEBOJIHEHHS IarepoBOTO ab0 KapTOHHOTO
MOJIOTHA TMIPAIfO€ HACTYMHUM YHWHOM: BOJIOKHHCTa Maca IOJA€ThCA 3a JOTOMOTOIO
MAacCOHAIyCKHOTO MPHUCTPOI0 B 3axXxBaT MDK JBOMAa CITKaMH, IO OTMHAIOTh Bal, Ta
3HEBOJHIOETHCS LIJISAXOM IMOMNEPEUHOl (PIbTpalii BOJU Y BEPXHIO CITKY 13 HACTYIHHUM ii
BIJIBEJICHHSIM BIJLIEHTPOBOIO CHJIOK Y Je(JEKTOp Ta y HUXKHIO CITKY 4Yepe3 sIKy Boja
NOTpaIuisie MiJ TUCKOM B KOMIPKM NAHYOXM Ta BHUJAISETHCA 13 HUX 3a JOMOMOTOIO
B1JICMOKTYIOUOro mabdepy. CpopMoBaHe 1 YHaCTKOBO 3HEBOJIHEHE MOJIOTHO PYXA€ThCS Jal
Ha MPECOBY YaCTHHY MAallIUHU.

MopepHizaiiss GopMyro4oro Bally CHpPsSMOBaHA Ha TMIJABUILCHHS €(PEKTUBHOCTI
nporecy ¢GopMyBaHHS Ta I1HTEHCU]IKAIlli 3HEBOJHEHHS IMarnepoBOro abo KapTOHHOIO

MOJIOTHA, 3MEHIIIEHHSI €HEePro3aTpar 1 MiABUIIEHHS SKOCTI TOTOBOI MPOIYKITIi.
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