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®OPMOBAHME BOJIOKHUCTbIX 3ArOTOBOK B TPEXMEPHBbIE
N3AENA N3 BOJTIOKHUCTbIX BJZTIOKOB

O6nacTb TEXHUKMU

Hactosawee wunsobpeTreHne OTHOCUTCA K YCTPOWUCTBY ANnA (HOpMOBaHMA
BOJIOKHUCTbIX 6N10KOB, npeaHa3HayeHHOMY Ana (GpopMOBaHUSA BONOKHUCTOM
3aroTOBKM, TAKOW KaK HeTKaHbli BONOKHUCTbIN OpukeT, copepxalien
TEPMUYECKMU AKTUBUPYEMBbIN CBA3YOLUM areHT, HanpuMep,
ABYXKOMMOHEHTHOE CBf3yKWOLLEE BOJIOKHO, B TpPEXMEpPHOE wu3genne u3

BOJIOKHUCTOro 6710ka. Takxe OHO OTHOCUTCA K COOTBETCTBYHOLWEMY CNocoby.
YpoBEeHb TEXHUKMU

®opMOBaHHbIE aMOPTU3NPYIOLLME 3/IEMEHTbI UCMONL3YIOT B Mebenun ans
npuaaHua ynpyrux CBOWUCTB UM KoMmdopTa. B kauectBe npumepa,
aMOpPTU3UPYIOLLNE 3/IEMEHTbI MOXHO WCMONb30BaTb B CUAEHbAX CTY/NLEB WU
AVBAHOB, @ TaKXe B CNMUHKaxX CUAEHUN. B Taknx aMOpTUINPYHOLLUX S/IEMEHTaX
NCNONb3yeTCs ypeTaHoBas neHa. OAHAKO NpWM rOpPeHUM ypeTaHoBas MeHa
NpMBOAUT K 06pa3soBaHUK TOKCUYHLIX ra3oB. Kpome TOro, ytunumsauus

YPETAaHOBOW NEeHbl ABNAETCA CNOXHOMN.

B kauecTtBe anbTepHaTUBbI YpPeTAaHOBOW MeHe B aMOPTU3MPYIOLWNX
aNeMeHTax B AaHHOW 06nacTn TeXHUKU UCNONb3YKT cMecn (HOPMOBAHHbLIX
BOJIOKOH, CoAepXawne TepMUYECKN aKTUBUPYEMbIA CBA3YIOWMNNA areHT,
Hanpumep, pacnnaensgeMble cBaA3ywwue BonokHa. B US 6033607 onucaH
cnocob6 3anosiHeEHUA CMeCu BONIOKOH B NOAOCTb (hOpPMbl U ee nocnenyruero
Harpeesa B Hel Anga noayyeHnsa GOpMOBAHHOIO aMOPTU3UPYIOLLErO d/IEMEHTA.
PackpbITbln cn0C06 NpUBOAUT K NPOU3BOJIbHOW OPUEHTAUUN BOJIOKOH BHYTPU
aMopTuU3Mpytowero snemeHTa. Takum obpas3oM, ynpyrme CBOMCTBA SABASAKOTCS
NpubAN3NTENBHO OAWHAKOBLIMM B JAOOOM 334aHHOM HanpaB/IEHUU BHYTPMU

aMOPTU3UPYIOLLETO 3JIEMEHTA.

B apyrnmx 3asskax (Hanpumep, US 2005/0140059), BONOKHUCTblE
6puKeTbl, Hanpumep, KapAoBaHHbIE BOJIOKHUCTbIE MOAOTHA C NpeABapuUTESIbHO
3a4aHHON OpMEeHTaumnen BOJIOKOH, noMewannucb B GpopMbl n GpopMoBannChL B

ynpyrui aMmopTU3UPYOLWMIN 3Nn1eMeHT. B nonyyeHHOM aMOpTU3UPYIOLWLEM
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3NeMeHTe ynpyrme CBOWCTBAa BHYTPM aMOpPTU3MPYKOLWEro 3neMeHTa 6yayTt
pa3nunuyaTtbCid B 3aBUCUMOCTM OT OpMUEHTAUMM BONOKOH. ITO MOXET
NnpencTaBnsiTb UHTEpPEeC ANA BbIMNOJIHEHNA aMOPTU3UPYIOLWMUX 3/1IEMEHTOB AN
CTynbeB n auBaHoB. OQHAKO BOJIOKHUCTOW 3aroTOBKUM C MNpPeABapUTENIbHO
3a4,aHHON OpUeHTaumnen BOJIOKOH MMEKOT HEAO0CTATOK, KOTOPbIA 3aK/IIO4YAETCS B
6onee HM3KOM MEXaHWYECKOM COMPOTUBAEHUU B HEKOTOPbIX HanpaBleHUsX,
HanpuMep, NepneHANKYnspHO OpUEeHTaUuun BONOKOH, CO3A4aBas OrpaHUYeHuns

Npu pa3Mew,eHn BOIOKHUCTOM 3aroToBKKN B (popmMe.

He3aBUCMMO OT MCMNONb3YeMON TexHonoruun ¢opmMoBaHus HeobxoaMmo
noanepxusatb Hebonbwoe BpeMa HaxoxaeHua B dopme u obecneymsaTb
MO6KOCTb B oOb6paweHnn C BOJIOKHUCTOW 3aroTOBKOMW, COXpaHAs npu 3TOM

TpebyeMble MeEXaHUYECKUEe U YNpyrne CBOMCTBa aMOPTU3UPYIOLLErO 3/1EMEHTA.

B uenomM, npoaonXNTENbHOCTb NPOU3BOACTBEHHOIO LUMUKAA A0JXKHA ObIiTb
MaKCMManbHO HWU3KON 4TOob6bI obecnedynTb BO3MOXHOCTb 3(PPEKTUBHOIO
n3rotoeneHns. Kpome TOro, ynpyrme CBOWCTBA B  Hanpas/IEHUMU,
nepneHaAnKYASapHOM MPOTAXEHHOCTU aMOPTU3UPYIOWEro 31eMeHTa, TO eCTb B
HanpaBAeHUN Harpyskum Ha aMOpPTU3UPYIOWMUNA 3SNEeMEHT, NpeanoyYTUTENbHO
AOJKHbI  OblTb  HACTOJIbKO BbICOKMMW, HACKOABbKO 3TO BO3MOXHO AN

obecneveHunsa kom@oprTa.

B EP 473 422 pacKkpbIiTO YCTPONCTBO AJ1S HENPEPLIBHOrO NpOU3BOACTBA
3arpyxaembix B GOpMYy apMMPOBAHHbIX BOJIOKHAMN 3aroTOBOK AN NPOLECCOB
dopmoBaHua. YCTPONCTBO COAEPXWUT YENHOYHbIN Yy3en ANa NepeMeLLeHus

3arpyxaembix B (OpMy 3aroToBOK OT NMeyn KoOHBenepa K npeccy.

YCTpONCTBO nNpefHa3Ha4yeHo AN npeccoBaHus, T.e. NpeaBapuUTenbHOro
dopmMoBaHua ycununeawLero aneMeHTa, A1a Co3aaHua 3arpyxaemMon B popmy
AapMUPOBAHHOW BOJIOKHAMM 3aroTOBKMU, NopJiexalen nponuTke XWAKOW
CMONON ANA COo34aHUA KOMMO3UTHOW CTPYKTYpbl. 3arpyxaemble B (opMmy
AapMUPOBAHHbIE BOJIOKHAMMU 3aroTOBKW MOMELWLAOT B Npecc, cockpebas ux ¢
YEeNTHOYHOrOo y3na. Takon cnocob He nopxoauTt anga obpaboTku n popMmoBaHuUs
BOJIOKHUCTbIX 3aroToBoOK, B KOTOPbIX BOJIOKHA pacnonoXeHsl

nepnedHankKynsapHo I'IpO,,EI,OJ'IbHOVI NPOTAXEHHOCTH BOJIOKHUCTON 3aroTOBKU MU
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HanpaB/AIEHUO TPAHCMNOPTUPOBKMK B NMPOLLECCE, NOCKO/IbKY TaKNe BOJIOKHUCTOM

3arotToBKu ABAAKTCA O4YE€Hb HEMPOYHbIMU.

TakuMm obpa3omM, cywecTByeT NOoTpebHOCTb B 3(PPEKTUBHOM YCTPONCTBE
Ana  @GopMoBaHMA BOJOKHUCTOro 6n0ka wn cnocobe pna nonaydeHus
(OpMOBAHHOIrO0 aMOPTU3UPYIOLLErO0 3SNEMEHTa, COAEepXKallero TepMUYecKu

AKTUBUPYEMbIN CBA3YIOWNA areHT, C XOpPOLWUMM YNPpYrMuMm CBONCTBaMMU.
PackpbiTnue nsobpereHusn

CnepoBaTenbHO, 3ajayen  Hacrosdwero u3obpeteHne  aBnseTca
npeaoctasneHne 3OEHEKTUBHOroO YyCTpoucrtea U cnocoba dopmoBaHus
BOJIOKHUCTON  3aroTOBKM,  COAEpXallen  TepMUYeCKM  aKTUBUPYEMbIN

CBFl3y}OLLI,VIl‘/'I areHT, B TpeXMeEpHoe n3aenne n3 BoOJIOKHUCTOro 6noka.

CornacHo nepBOMYy acnekTy M306peTeHns npennoxeHo yCTpoucTBo Ans
dopmoBaHna BONOKHUCTOrO 6noka anga ¢opMOBaAHUA TPEXMEPHOro uU3aenus,
BbIMOJIHEHHOIO U3 BOJIOKHUCTOrO 610Ka, U3 HarpeTon BOIOKHUCTON 3aroToBKY,
copepkawen TepMUYEeCKN aKTUBUPYEMbIA CBA3YKOLWWA areHT. M3genue wu3
BOJIOKHUCTOro 6no0ka, npeacraBnser cobon (popMoOBaHHOE TPaAULMOHHBLIM
cnocoboM TpexMmepHoe usgenne u3 BOJOKHUCTOro 6a0Ka, KOTopoe aBnseTca
ynpyruMm. Takue ynpyrue TpexXMeEpHble u34enna u3 BONOKHUCTbIX 670KOB,
ABNAKTCA NPUrOAHBIMW B KayecCTBe 3anosiIHuTenen Ana cosgaHna Kkomgopra B
npegMeTax mMebenn, HanpuMmep, B KauyeCTBe aMOpPTU3UPYIOWMX DJIEMEHTOB B
CUAEHbAX U/UNN CNUHKaX AWBAHOB U CTynbeB. [1peanoyTuTeNnbHO BOJIOKHA B
n3penMn wn3 BOJIOKHUCTOro 650Ka, pacnonoXeHbl NeprneHAMKYNSAPHO ero

npoaon bHOW NMPOTAXEHHOCTMU.

YCTponcTBo coaepxut dopmy. PopMa MMEET HUXHIOK 4aCTb U BEPXHIOKD
4yacTb. HMXHAA N BepxHAa yacTu HopMbl Nocne 3akpbiTua Gopmbl 06pa3sytoT
Mexay cobon nonoctb Ana  ¢GOpMOBAHMA BOJIOKHUCTOW 3aroTOBKU B
dopmoBaHHOe wu3genue w3 BOJOKHUCTOro 6noka. [MpeanoyTuTenbHO, nNoO
MeHbLUEe Mepe oAHa M3 4Yacten popMbl CHabxeHa cpencTBamMum OXNaXKAeHUs
ana  obecneyeHns BO3MOXHOCTM ObICTPOro oxnaxaeHua GOPMOBAHHOIMO
n3pgennmsa u3 BOJIOKHUCTOro 6noka, M, TE€M CaMbIM, COKpaW,EHWS BpPEMEHMU
HaxoxpeHua B ¢dopMme. Kpome TOro, 3a cyeT ObICTpOro oxnaxaeHus

(opMOBaHHOIO M3aenna N3 BONOKHUCTOro 6510Kka, €ro MOBEPXHOCTU MOXHO
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npuaaTb 0Cobble CBOMCTBA. 3a CHET ObICTPOro OXNaxKaeHnsa MOXHO obecneunTb
NOBbILEHHYIO CTabUNbHOCTb CBOWCTB NOBEPXHOCTH, a Takxe
NPOCTPAHCTBEHHOWN (popMbl HPOPMOBAHHOIO U3AENNA U3 BOJIOKHUCTOrO 6510Ka.
Kpome TOro, 6biCTpoe oxnaxaeHue obecnevymBaeT BO3MOXHOCTb CO3[aHUSA
3a4aHHON reoMeTpumn u/Mnm CTPpyKTypbl MOBEPXHOCTU. B CBA3M C 3TUM HUXHASA
n/mnn BepxHAS 4yacTb ¢opMbl MOXeT ObiTb CHabXeHa KaHanamMu pns
OXNaXxKAaawLen TeEKy4Yen cpeabl, TaKon Kak Boga unun Bo3ayx. Kpome toro, no
MEHbLIEW Mepe oAHa M3 4vactein hopMbl, HAaNpuMmep, BEPXHAS 4YacCTb, MOXET
6bITb npodMANpoBaHHOMN nepdopupoBaHHOM NAACTUHOMN nnu
NpodUANPOBAHHONW XECTKOW CeTKOn onpeaeneHHon ¢opMbl C  BbICOKOWM
NPOHULAEMOCTbIO ANSA TEeKyuux cpen, HanpuMmep Bo3pyxa, Ana obecneyeHus
BO3MOXHOCTU  ObICTpOro  oxjaaxaeHusa  (GpOpMOBAHHONo  u3genus  u3
BONIOKHUCTOro 6noka. Ecnn ogHa wm3 yacten ¢opmbl npeacrasnser cobomn
nepdopupoBaHHYIO NAACTUHY WUAN XECTKYI CETKY, OXJaXKAalLWyl TeKy4vyr
CpeAy MOXHO nogasaTtb U3 Apyron yactn opmbl B GOPMOBAHHOE uU3aenue us
BOJIOKHUCTOro 6,0Ka, n BbiNyCKaTb Yepe3 NpoHuLaeMyto Jyactb ¢popmbl. Ecnm
obe yactn ¢opmbl npeacrasnaoT cobon nepdopupoBaHHbIE NAACTUHBI UK
XECTKYK CEeTKY, OXJIaXAalLwyl TeKyuyl cpeay, HanpuMmep, BO34yX, MOXHO
npopasnueBaTtb 4yepe3d ¢opmy un usgenve n3 ¢GopMOBAHHONO BOJIOKHUCTOrO
6noka, HanpuMmep, Npu NMNOMOLWN BEHTUAATOPA, ANSA OXNAXAEHUA U3[enusa u3

¢opMOBaAHHOI0 BOJIOKHMCTOrO 6/10Ka.

CornacHo BapuaHTy OCYLLECTBJEHUS HUXHAS 4acTb popMbl CHabxeHa
nepebiM HaAboOpOM KaHANOB ANA OXJaXaalwwenhn TekKyyen cpenbl; B
aNbTEPHATMBHOM BapuaHTe BEPXHASA YacTb pOopMbl CHabxxeHa BTOPbIM HAabopoMm
KaHanoB Ansa oxjaaxpawuwen Tekydyen cpenbl. NMpeanouyTuTenbHO, HUXHASNA
yacTb opMbl CHabxeHa nepBbiM HABOPOM KaHaNoOB, @ BEPXHASA YacTb (POPMbI
cHabxkeHa BTOpbIM HAabopoM KaHanos. bnarogapsa Tomy, 4uTo popma CHabxeHa
KaHanamu Ana oxna)pawlen TeKyyen cpenbl, TakOM Kak BO34YX WX BOAA,
TemnepaTtypy (OpMbl MOXHO KOHTPOAMPOBATb M MOJAEPXMBATb HA HU3KOM
YPOBHE NyTEM NPOMNYCKAHUA OXNaxparlwen TeKkyyen cpesbl yepes KaHanbl, B
pesynbTaTe Yyero (popMoBaHHOE ngenne u3 BONOKHUCTOro 610Ka, MOXeT bbITb

6bICTPO OXNAXAEHO nocne hopMoOBaHUA.
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Ona obecneyeHnsa ObICTPOro OXNAaX[EHUS HE TOJIbKO MNOBEPXHOCTU
¢dopMoOBaHHOIrO mM3aenusa, HO U ero BHYTPEHHeWn 4yacTtu, Habop(bl) KaHanoB
MOXET coobwaTbCa N0 TeKyyen cpeae ¢ noaocTtbio popMbl, 6narogapsa yemy
oxJlaxawLiaa Tekyyasa cpeaa MoXeT npoTekaTb Yepes (popMOBaHHOE usgenune
M3 BONOKHUCTOro 650Ka, ANA ero oxJaaxpeHus, nockKosbKy (OpMOBaHHOE
n3pgenue u3 BOJOKHUCTOro 6s10Kka, aBnaeTca npoHuuaemoiM 6narogaps csoemy
BOJIOKHUCTOMY CTpoeHuio. Kpome Toro, ¢dopma MoxeT O6biTb CHabxeHa
COEAUHUTENbHbIMU MNOPTaMu, CAYXaWwWWMMW B KauecTBe, COOTBETCTBEHHO,
BNyCKa M BblNyCKa ANA OXnaxpawuwen Tekydyen cpeabl. CoeaMHUTENbHbIE
nopTbl coobwarTca No Tekydyen cpepe ¢ Habopom(ammn) kaHanos. CornacHo
OLHOMY BapUaHTy OCYLLECTB/IEHUSA KaK HUWXHASA, TaK W BEpPXHAA 4acTb
CHabXeHbl coeanHUTENbHbIMWU NOpTaMu. B COOTBETCTBUU C TaKUM BapuMaHTOM
OCYLW,EeCTBIEHNA OXJlaXx[aKwLllasa TeKy4dyasa cpefa MOXET npoTekaTb U3 OAHOWM
yactm ¢opMbl B Apyryto 4epe3 nonoctb ¢dopmbl. CornacHo BapuaHTy
OCYL,ECTB/IEHNSA, B KOTOPOM TO/IbKO OfiHa M3 yacten ¢popmbl, 6yab TO HUXHASA
WKW BEPXHASA 4acTb, CoAepXuUT Habop KaHanoB, 3Ta 4acTb MOXeT ObITb
CHab)keHa No MeHbLEN Mepe ABYMA COEAUHUTENIbHbIMU MOPTAMWN; OAUH CIYXUT
B KayeCcTBe BNyCKa, a APYyron B Ka4ecCTBe BbiMyCKa AJ19 OXJaXxaaloLwWwen TeKkyyen

cpeasbl.

B BapnaHTax oCyLweCcTBAEHMA, B KOTOPbIX OXJaxaawwasa Tekyyasa cpeaa
AOJIXXKHA nNpoTekaTb 4epe3 nonoctb (OpMbl M NPUCYTCTBYHOWEE B HeMn
¢dopMOBaHHOE wn3genne u3 BOJIOKHUCTOrO 6710Ka, oxnaxaawuwen TeKyden
cpenon MoXeT O6biTb BO3AYyX. XOTS MOXHO TakKXe WCNONb30BaTb XUAKYHO
OXJ1AXA ALY TEKYUYIO Cpeay, HanpuMmep, Boay, Npu NCNOAb30BaHUN XULKOM
oxnaxpawLen Tekydyen cpeabl B GOpMOBAHHOM U3AEAMU U3 BOJIOKHUCTOMO
bnoka, 6yaer ocrtaBaTbca ocTtatok. Cnocob6, B KOTOPOM B (POPMOBAHHOM
n3pennun u3 BOJIOKHUCTOro 6n0Ka, OoCTaeTca XUAKUM OCTaToK, Tpebyer
OTAENIbHOro 3Tana CyWKW, 4YTO OTpuuaTeNbHO BAMAET Ha obwyio

9KOHOMUYHOCTb cnocoba u npoAoONXKUNTENBHOCTb NPON3BOACTBEHHOIO LLlMKANaA.

B BapunaHTe oCylecCTB/eHUd, B KOTOPOM OXnaxzjawwasa Tekyyas cpeaa
AOJIXXKHA nNpoTekaTb 4yepe3 nosnoctb GopMbl, Yactb(n) ¢opMbl MOXET ObITb
CHabxeHa aApyrMMm HabopoM KaHanoB ANSA TeKy4dyen cpenbl. DTOT Apyron Habop

KaHanoB He coobuaeTcsa No TeKy4ven cpene C NosIoCTblo. 3a cueT obecneveHuns
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yactu(en) ¢dopMbl OONONHUTENbHbIM OXNaXaeHnem NOBEPXHOCTb
¢dopMOBaAHHOIro u3aennsa u3 BOJIOKHUCTOro 6n0ka, MoOXeT ObiTb O6bICTPO
oxnaxaeHa Ana 3ateeppesaHuda. Kpome Toro, 6narogapsa Hannuuiw Habopa
KaHanoB ANS oxnaxjawwen Tekydyen cpegbl TemnepaTtypa GopMbl U ee
NOBEPXHOCTEN MOXEeT MNOAAEPXMBATLCA MOCTOAHHOW Ha MNPOTAXEHWU BCEro
umkna popmMoBaHunsa. B 3aBUCUMOCTM OT TUMA CBA3YIOLLErO areHTa BOJIOKHUCTOM
3arotoBku (HanpuMMmep, TUNa CBA3YILWEro areHTa, BAUSIOLLEro Ha TeMnepaTypy
NNaBNEHUS BOJZIOKOH C CepaueBMHON M 0OO0NIOUYKOW M ABYXKOMMNOHEHTHbIX
BOJIOKOH), NMPOYHOCTb COEANHEHMUSA HAa NOBEPXHOCTU (DOPMOBAHHOIMO U3aenus
M3 BOJIOKHUCTOro ©6510Ka, MOXHO perynuposaTtb B 3aBUCUMOCTM  OT
TeMnepaTypbl NOBEPXHOCTUM opMmbl. CNMWKOM HU3Kas TemnepaTtypa (popMbl
MOXET MNpMBECTU K TOMY, UTO MOBEPXHOCTb BOJIOKHUCTOMW 3aroTOBKM
3aTBepaeeTr euwe A0 TOro, Kak ¢QopMa 3akpbiTa, 4YTO SABASAETCA MeEHee
NnpeanoYTUTENbHbIM. MpeonoYTUTENbHO, 4yTOObI COOTBETCTBYOLWMNE
napaMeTpbl, Takue Kak TemnepaTtypa ¢OpMbl, MNPOAOCIKUTENBHOCTb
NPOM3BOACTBEHHOMO LMKNa U TeMnepaTypa HarpeTton BONOKHUCTOWN 3aroTOBKM,
KOHTPOJIMPOBANUCL ANA NpUAaHUA NOBEpPXHOCTU (DOPMOBAHHOIO U3fennusa us
BOJIOKHUCTOro 650Ka, >XenaemblX CBOWCTB. B HeKkoTopbiX BapuaHTax
ocywecTsiieHna TemnepaTtypa ¢(OpMbl M €€ NOBEPXHOCTEW HAXOAMTCHA B
AnanasoHe ot 20 go 65°C, HanpumMep, oT 30 ao 60°C nnu paxe B gnanasoHe
oT 35 po 45°C, Hanpumep, okono 40°C. CornacHo BapuaHTy OCYyLW,EeCTBJIEHUS,
B KOTOPOM HUXHSAA 4acTb POpPMbl cHabxeHa nepBbiIM HAOOPOM KaHanoB ANs
OXNaXxKaawlen TeKydyen cpeabl, nepBbinl HAbOp KaHanoB MOXET CoAaepKaTb
nepeoe KOJIMYECTBO KaHanoB, PaCMOIOXEHHbIX B MJOCKOCTU HUXHEN 4yacTu
dopmbl. MNMepBoe KONMUYECTBO KAaHANOB MOXET pacnojlaratbCa Mexay BTOPbIM
KO/IMYECTBOM KaHasioB M COeAUHUTENIbHbIM NOpPTOM. BTOpoe KOnn4yecrtso
KaHanoB MOXET pacnofiaratbCqd NepneHanKynasapHO NAOCKOCTU HUXKHEN YyacTu
¢dopmMbl M BNagaTb B NoNoCTb. lNepBblii HAOOP KaHanoB MOryT 6bITb NONYYEHbI
nyTeM NpOCBEP/AIMBAHUA MEPBOro KOJNYECTBA KaHanOB B MJOCKOCTU HUXHEWN
yactu ¢opmbl. [lyTeM npocBepnMBaHWA BTOPOro Ko/nuMvecTBa KaHanos
nepneHaAnKYAsapHO MJOCKOCTM HUXHEWN 4YacTu opMbl M3 MOAOCTU B nepsoe
KOJIMYECTBO KaHajOB MOXHO MOJly4YnTb BTOpPOE€ KOJANYECTBO KaHanoB.,

coobLiawmxca No Tekyyen cpene ¢ NoaoCTblo GopMbl U NEPBLIM KOJIMYECTBOM
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KaHanoB. Oxnaxpawwas TeKyyas cpeaa MOXET  npoTekaTb  OT
COeAVHUTENBbHOIO MNOopTa 4Yepe3 nepBoe KOJIMYECTBO KaHaJIoB KO BTOPOMY
KONNYECTBY KaHaloB W 3aTeM B MNOJOCTb, WAW B TMNPOTUBOMOJIOXHOM
HanpaBneHun. peanoYTUTENbHO, AMAMETP BbIXOAHbLIX OTBEPCTUI BTOPOIO
KONMYECTBa KaHanoB, BNaaalowWmnX B NOJIOCTb, MEHbLUE ANAMETpa OCTaJibHOM
4yacTu KaHanos. MNMpu HAIMUYNN BbIXOAHbIX OTBEPCTUIN MEHbLLEIO ANAMETPA, OHU
6yAyT CNYyXWTb B KauyeCcTBE pPErynstopa, BbiPpaBHUBAWLLIErO /AaBJIEHUE U

CKOPOCTb NOTOKa B KaX0M KaHane.

CornacHo BapuaHTy OCYLLECTBAEHUS, B KOTOPOM BEPXHASA 4acTb (pOpMbl
CHabxeHa BTOpbIM HaboOpoOM KaHaNOB ANS OXNaXAalwWen TeKyvyen cpensbl,
BTOpON Habop KaHaNOB MOXET CoAepXaTb TPEeTbe KOJNYECTBO KaHanos,
PaACnoOMOXEHHbIX B MJOCKOCTU HUXHEW 4yactn opMbl. TpeTbe KONYECTBO
KaHanoB MOXET pacnofnaratbCad MexAay 4YeTBepTbiM KOJNMYECTBOM KaHanoB U
COeAUHUTENIbHbIM  MOPTOM. YeTBepToe KO/MMYECTBO KaHaNoB  MOXET
pacnonaraTtbCa NeprneHaANKYAAPHO MAOCKOCTM HUXHEW Yyactu ¢opMbl U
BNaAaTb B MONOCTb. TPETbE KOIMYECTBO KAaHANI0B MOXET ObITb MOJIYYEHO NyTEM
NPOCBEPJSIMBAHUA KONNYECTBaA KaHanoB B MNJIOCKOCTU BepxXHEW yactn HopMbl.
Mpu nomMowmM nNpoCBEP/AMBAHUA KOAMYECTBA KaHanoB MepneHAuKYASApHO
NJIOCKOCTU BEPXHEN 4yacTun (popMbl U3 NOJOCTN B TPETbE KOJIMYECTBO KaHaNoB
MOXHO MNOJYYUTb YETBEpPTOEe KOJIMYECTBO KaHanoB, coobwarwmxca no
TEKy4yen cpepe C nonocTbldo (POpMbl M TpeTbUM KOANYECTBOM KaHasNOB.
Oxnaxpawuwaa Tekyyasa cpefa MOXeT npoTekaTb OT COeAUHUTENbHOro nopTa
yepes TpeTbe KOJANYECTBO KaHaNoB K YETBEPTOMY KOJMYECTBY KaHanoB MU
3aTeM B NOJIOCTb, UKW B NMPOTUBOMOJIOXKHOM HanpassneHun. NpegnouTUTensHoO
AVMaMeTp BbIXOAHbIX OTBEPCTUIN YeTBEpPTOro Koan4yecTea KaHanos, Bnagaowmnx
B MONOCTb, MEHblle AMaMeTpa OCTajlbHOW 4YacTu KaHanos. [lpn Hanuyum
BbIXOAHbIX OTBEPCTUN MEHbLIero AunameTpa, OHu byayT CNyXuTb B KayecTBe
perynatopa, BblpaBHMUBAKLLEr0O JAaBfieHNWE U CKOPOCTb MOTOKA B KaXAaoM

KaHane.

B BapuaHTax OCYLLECTBNEHUS, B KOTOPbIX KAaK HUXHSASA, TaK U BEpXHSs
yacTb (OpPMbl CHabXeHbl KaHanamu, BNaaaloWMMU B MNOJOCTb, BbIXOAHbIE
OTBEPCTUA KaHaNloB B HUXHEW 4acTu, BnaAaalowmx B MNOJOCTb, MOryT ObiTb

CMELllEHbl, T.€. HE BbIPOBHEHbI OTHOCUTENIbHO BbIXOAHbIX OTBepCTMVI KaHaJ1oB B
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BEpPXHENW 4acTu, BMagawwmux B MNOJOCTb. 33 CYET CMEWEHMS BbIXOAHbIX
OTBEPCTUN OTHOCUTEJNIBHO APYr Apyra oxjaxpalowas TeKy4dyas cpefa MOXeT
bonee apdpekTNBHO pacnpenenaTbca no Bcemy (popMOBAHHOMY U3AENUI0 U3

BOJZIOKHUCTOro 6n0kKa.

®opma nonoctn ¢popmbl 06pa3oBaHa BEPXHEW M HUXHEN 4YacTbilo. [Ansa
obecneyeHnss BO3MOXHOCTU 3PHEKTUBHOIO U3MEHEHMSA (HOPMbl MOAOCTU U
nosyyarwLwWeroca B pe3ynbrtaTe u34enus wu3 BOJIOKHUCTOro 6noka, 6e3
HeobXoANMOCTU U3MeHeHUs BCeW (QOpPMbl, HUXHASA 4YacTb (OPMbl MOXET
copaepXXaTb OCHOBHYK 4aCTb M 3aMeHseMyl (CMEHHYK) BCTaBHYK 4acTb.
BcTaBHaa 4yacTtb MoOXeT ObiTb CHabXeHa MOBEepPXHOCTHOW CTPYKTYPOW, TakKoWm
Kak yrnybneHneM, 3a4atoLiMM HUXXHIOK YacTb NONOCTU. AHANOMMYHO, BEPXHASA
yacTb OpMbI MOXET coAepKaTb OCHOBHYIK 4acTb U 3aMeHAeMy (CMEHHYI0)
BCTaBHYK 4acTb. BcTaBHasd 4yacTb MOXeT OblTb CHabXeHa MNOBEepXHOCTHOWM
CTPYKTYPOU, TaKOW KaK yrnybneHnem, 3aaaloLimMM BEPXHIO 4aCTb NONOCTU. 3a
cyetr obecneyeHna ¢GOpMbl 3aMEHAEMbIMWU BCTaBHbIMW  4YacTAMWU, MNpU
n3MeHeHun ¢opMbl MOJOCTU HeobXoAMMO 3aMEeHATb TOJIbKO 3aMeHseMble
BCTaBHble 4yacTu. B BapmnaHTax OCyLWeCcTBAEHUSA, B KOTOPbIX (popMa cHabxeHa
KOJIMYECTBOM KaHasioB C NepBOro no YeTBepTbin, Kak ONUCAHO BbllWE, NepBoe
N TpeTbe KOJMNYECTBO KaHAJIOB MOXET HaXOAUTbCA B HUXHEN N BEPXHEW
OCHOBHOW 4acCTn, COOTBETCTBEHHO, TOrAa Kak BTOPOE N YeTBEPTOE KOJIMYECTBO
KaHaNOB MOXET TnMnpoXoAUTb OT HUXHEW U BEPXHEN OCHOBHOW 4acTu,
COOTBETCTBEHHO, WU B HWXHIOK W BEPXHIOK 3aMeHsieMble BCTaBHble 4acTu

COOTBETCTBEHHO.

HWXXHAS 4acTb M BEepXHAS 4YacTb (POPMbl BbIMOAHEHbLI C BO3MOXHOCTbIO
BEPTUKANBbHOIO rMepeMeLweHns Apyr OTHOCUTENbHO JApyra ANd 3aKpbiTUA
¢dopmbl. Takum ob6pasom, dopMa MoOXeT ObiTb 3aKpbiTa NyTeEM OMNyCKaHUS
BEpPXHEN 4actn n/mauv noabema HuXxHen 4vactn ¢opmbl. CornacHo BapuaHTy
ocywectsneHna ¢opMa 3akpbiBAaeTCad NyTEM OMNYCKaHWA BEpXHEW 4acTu
¢dopMbl, UTOObI NPUBECTMU €€ B KOHTAKT C HUXHEWN 4YacTbld (POpPMbl, COXpaHAA

HUXXHKOK 4acCTb CbOprI B €€ nepBoHa4Ya/bHOM BEPTUKAJIbHOM MOJIOXEHUMN.

Kpome TOro, ycrpouctso Anga ¢popMoBaHUSA BOJMIOKHUCTOro 6noka

CoAEepXUT Harpeepatenb Angd HarpeBaHuUd BOJIOKHUCTOW 3aroTOBKMU nepen €e
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dopmoBaHneM pna  akTtMBauum  cBA3ywwero aredHta. [llpu Harpese
BOJIOKHUCTON 3aroTOBKU CBA3YKOLWMWNA areHT, HanpuMep 060a04Ka CBA3YOLWMX
BOJIOKOH C cepauesMHOM un 060/04KON, nNaBuUTCA W, TakuMm o06pa3oMm,
CTAHOBUTCA aKTUBWPOBAHHOWN. [locne TOro, Kak BbIMNOAHEHO ¢GOpMOBaHue
HarpeTon BOJIOKHUCTOW 3arOTOBKW B Xenaemyw (OpMy U ee OxXnaxaeHue,
TpexMepHoe usgenue u3 BoNoKHUCToro 6noka, byaer coxpaHsaTb CBOKO HopMy,
NMOCKONIbKY BOJIOKH@ CBSI3aHbl CBAA3YIOWMWM areHToM, B pe3yjabTaTe u4ero
obecneunBaeTcs TpexXMepHoe usgenne M3 BONOKHUCTOro 610Ka, noayyeHHoe
N3 NCXO4HOW BOJIOKHMUCTOW 3aroTOBKKU. 3a CYET pa3aesieHns 3Tana HarpeeaHus
N OXNAaXAEHUS, NPOLONIKNTENbHOCTb NPOU3BOACTBEHHOIO LUKIA MOXET 6bITb
3HAUYNTENbHO YMeHblueHa. [MOBTOpPHOE HarpeBaHue un oxnaxaeHue GOopMbl
3aHMMaEeT MHOro BpeMeHun. OQHaKo, KaK AOMNONHUTENbHO 06CYyXAAeTCa HUXe,
Harpetas BOJIOKHUCTAsA 3aroTOBKa MMEET OYEeHb HU3KYK TMPOYHOCTb Ha
pacTaxeHue, n, Taknm obpasom, Ansa ee pasMmeweHns B popMe UCnosb3yTcs

cneunanbHblE CpeacTea.

HarpesaTtenb 00bIMHO npepctaBnser coboM nedyb, uepe3 KOTOpYHo

NpoONyCKalT BOIOKHUCTYIO 3aroTOBKY A1 €e Harpesa.

Ona 3@M@deKTMBHOro Harpeesa BOJIOKHUCTOMW 3aroTOBKW HarpesaTesb
MOXET 6bITb BbIMNOJIHEH C BO3MOXHOCTbLIO NPOAaBANBaHNA HArpeToro Bo3gyxa
yepe3 BOJIOKHUCTYK 3aroTOBKY. HarpeTtbiii BO3AyX MOXeET NpoAaBiiMBaTbCA
yepes BOJIOKHUCTYIO 3aroTOBKY pa3nnyHbiMm cnocobamn. B kauecTse npumepa,
HarpeBaTesb MOXET ObiTb CHabXeH BeHTuAATOpaMu AN NpoAaBAMBaHUSA
HarpeToro Bo3ayxXa yepes3 BOJIOKHUCTYIO 3aroToBky. Kpome Toro, HarpesaTesb
MOXeT OblITb CHAabXeH BEHTUAATOpaAMKU AJ19 BCaCbiBAHUS HArpeToro BO34yXa
yepe3  BOJIOKHUCTYK  3arotoBky. BonokHuctaga  3arotoBka  06bIYHO
TpaHCNOPTUPYETCA 4epe3 nedyb nNpu MNOMOWWM KOHBEWEPHOW CUCTEMBI,
coaepxXalwen KOHBEeWepHyw neHty. [Ana obneryeHus nNpoaaBAnBaHUA
HarpeToro Bo3ayxa yepes BOJIOKHUCTYIO 3aroTOBKY KOHBEeNepHas eHTa MOXeT
6bITb NpoHUUAeMON, Tak 4TOObl HArpeTbln BO3AYX MOI MPOXOAUTb 4epe3s
BOJIOKHUCTYIKO 3aroToBKY W KOHBelepHyw neHty. OAHWUM W3 NpPUMEPOB
npeanoYTUTENbHOM MPOHULAEMON KOHBEWEPHOW NEHTbl SABASAETCA JNeHTa,

coaepxallas noAAEPXUBAWLLYIO CETKY M3 apoMaTUYecKkoro mnoavamuaa,
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Hanpumep, Kevlar, Twaron, Technora, Kermel, Nomex wunmu Teijinconex,

NOKpPbITY0 GTOPNONMMEPOM, HANpUMEpP, NONNTETPAPTOPITUNEHOM.

Mocne TOro Kak BOJMOKHUCTAsA 3aroTtoBka Harperta, ee Heobxoammo
TpaHcnopTuposaTb K ¢opmMe. TakuMm ob6pasoM, yCTpOUCTBO Ana (popMoBaHUSA
BOJIOKHUCTbIX BJIOKOB TaKXe COAEPXUT KOHBEWEPHYIO cuctemy. KoHBenepHas
CUCTEMA BbLINOJIHEHA C BO3MOXHOCTbIO npuema (HOpMyeMOn BONOKHUCTOMU
3aroToBKM B NoaoXeHun (no3uvuummn) npuema, Ansa TpPaHCNOPTUPOBKM
BOJIOKHUCTON  3aroTOBKW 4yepe3 HarpesaTenb, 4TOObl aKTMBUPOBATb
CBA3YIOWMUA areHT W AO0CTaBUTb Harpetyrww BOJIOKHUCTYK  3aroTOBKY
HEenocCpeaCTBEHHO B HUXHIOK YacTb GOpMbl NOCPEACTBOM ee nofaun K opme.
Kak yxe ynoMMHanoCb, KOHBeWepHasa cuCTeMa MOXeT coaepxaTb
KOHBEMNEPHYID NEeHTY. XOTA KOHBeWepHas sieHTa MOXET 6blTb NPOHMLAEMON,
HanpuMep nepdopupoOBaAHHON, OHA BCE-TakKM HenpepbiBHA HEe TONAbKO B
HanpaBneHUNn TPAHCNOPTUPOBKN, HO WU B MNEpPNneHAUKYNSPHOM K HEMY
HanpasneHun. Kak npaBuno, HarpeBaTenb, HanpuMmep, nedb, pacnoaoXeH
Mexay NpUHUMAKLWKUM KOHLUOM U nogawowmm (BbINYCKHbIM) KOHLOM
KOHBEWEPHON CUCTeMbl. BONOKHUCTAa 3aroToBKa MOMELLAETCA B MOJOXEHUe
npueMa, TPAHCNOPTUPYETCA 4epe3 HarpesaTesb, 4Tob6bl B pe3yfabTate
AOCTUTHYTb NOAAKWEr0 KOHUA, pacnosioXeHHOro pagom ¢ gopMon, B KOTOPYHO
AO/MKHa 6bITb AOCTaBNEeHA HAarpeTasa BOJIOKHUCTAA 3arotoska. Takum o6pasom,
noAaLWmNi KOHeL, pacnosiaraeTcs Ha NpoOTUBOMNOJIOXHON CTOPOHE HarpeBaTens
OTHOCUTENbHO NOJNIOXEeHMA npuema. Kpome TOro, noaarwWMUin KOHeL,
pacnonaraeTtcs Bbllle B BEPTUKANbHOM HamnpaB/lE€HUU, YEM HUXHASA 4acCTb
¢dopMbl, Tak UYTO NOCNe TOro Kak Harpetas BOJIOKHMUCTAs 3aroToBKa MOKUHET
KOHBEMEPHYK CUCTEMY OHa MOXeT ObiTb noMeuwieHa noa AeNCTBUEM

COBCTBEHHOIO BECA B HUMXHIOK YacTb OPMbI.

Mocne TOro Kak BOJIOKHUCTAsA 3aroToBKa HarpeTa, HarpeTtas BOJIOKHUCTas
3aroToBKka CTAHOBUTCS OYE€Hb MATKOM M WMEET HU3KYK MNPOYHOCTb Ha
pacTsaxeHue, 0CO6eHHO, eCniM BONOKHUCTAsA 3aroTOBKa MMeeT BEPTUKaJbHbIN
Hax1eCT, TaK YTO BOJIOKHA B BOJIOKHUCTOW 3aroToBKe pacnonaratTca "croq",
TO €eCTb NEepneHAUKYNSpPHO MNpPOAOJLHOW NPOTAXKEHHOCTU BOJIOKHUCTOM
3arotoBkn (CM. V-Haxnect nam nonepeyHoe pacnosioXkeHue BOJIOKOH). Kak

npasunno, TakKoe pacnonoXxeHune o03HadaeTr, 4YTO BOJIOKHA B BOJIOKHUCTOM
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3aroToBKe pa3MeLleHbl B HanpaB/ieHUKU, NepneHauKynasapHOM Hanpas/eHUIo
TPaHCNOPTUPOBKU. [TOCKOABLKY MO CPaBHEHUK C JI€XAYMMU BOJIOKHaAMMU
CTossYMe BOJIOKHA 6yayT obecneuyuBaTb Y/y4dllEHHblIE ynpyrue cCBOWCTBa ANA
aMmopTuaupywwero 3snemMeHta (CM. HETKaHblIW MaTepuan C NOMNEpPeyYHOou
YKNaakKon), BaxHo obecneunTb BO3MOXHOCTb aKKypaTHOW AOCTaBKN HarpeTomn
BOJIOKHUCTON 3aroTOBKW B HUXHIOKW 4YacTb (opmbl. 03TOMY KOHBeWepHas

cucrtema cHabxeHa yCTpONCTBOM CABUIra rOpU30HTaNbHOIO NOJIOXEHUS.

YCTpONCTBO CABWUra TrOpPU3OHTANbLHOrO noJjioxeHua obecneumsBaeTr
BO3MOXHOCTb CABWra TrOPU3OHTANLHOIO TMOJIOXKEHNA MOAAKLWEro KOHUA
KOHBEWEPHON CUCTEMbl OTHOCUTENIbHO HUXHEN YacTn popMbl MEXAY NEPBbLIM U
BTOPbIM MOJIOXXEHUAMU C OLHOBPEMEHHON YKNAAKOW HArpeTton BOSOKHUCTOWM
3aroTOBKM HA HUXHIOK 4acTb OpMbl. B nepBOM NONOXEHNM NOAAKOLWMIN KOHELL
KOHBEMEPHON CUCTEMbl PacrnosioXXeH Mexay AWCTalbHbIM  KOHUOM M
NPOKCUManbHbIM KOHLUOM HMWXHen 4actun ¢opmbl. [llogawowmnn KoHel
KOHBENEpPHONW CUCTEMbl NPeANOYTUTENBHO PACNoONOXeH 6anxe K AUCTanbHOMY
KOHLY, 4Y4eM K MNPOKCUMasbHOMY KOHLUY HUXHEW 4Yactn (popMbl B NEpBOM
nonoxeHun. TakuMm  ob6pa3oMm, Harpetas  BOJIOKHUCTaA  3aroToBKa,
noCTynawLwas Ha nojarwmnin KOHel KOHBEMEepHOW CUCTEeMbl, pacnosiaraercs
Ha4 HWXHEN 4acTblo (POpMbl, B KOTOPYK OHA AOJXKHA 6biTb AoCTaBneHa. Bo
BTOPOM TMOJIOXXEHUN NOAAWNNA KOHEL, KOHBEWEPHON CUCTEMbl PaCnoONOXeH
6nnxe K NpoKCUManbHOMY KOHLY, YEM K AUCTANIbHOMY KOHLY HUXHEW 4acTu
¢dopMbl, HO HE MeXAy NPOKCUMAsIbHbIM KOHLOM U ANCTaNbHbIM KOHLOM. Takum
obpa3oM, KOHBelepHas cucrtema He pacnosoXeHa Haa NOBEPXHOCTHOM
CTPYKTYpPOMW, Takon Kak yrnybneHune, HUXHEN 4yactu ¢HopMbl, 3aaatolien
HUXHIOK 4acCTb MNOAOCTU BO BTOPOM MOJIOXeHUKU. [locne pasMmelleHusa BO
BTOPOM MOJIOXEHNN opMa MOXET ObiTb 3aKpbiTa, NOCKONbKY KOHBeKlepHas

cncrtema yganeHa.

3a cuyeT cornacoBaHuMsa nojavn HarpeTtom BOJIOKHUCTOM 3aroTOBKM
KOHBEWMEPHON CUCTEMON W CABUra MOJIOXKEHUA nojarwlero KoHua Harpertas
BOJIOKHUCTAsA 3arotoBkKa MoOXeT ObiTb YN0XEHa Ha HUXHIOKW 4YacTb popMbl, TO
eCTb Harpetas BOJIOKHWUCTAA 3aroToBKa MOXeT OblTb pa3MelleHa Ha HUXHEN
yactn ¢GopMbl C OYEHb HE3HaAuuUTesIbHbIM MEeXaHU4YeCKUM BO3LENCTBUEM Ha

HarpeTy BOJIOKHUCTYK 3arotoBKy. CKOpPOCTb nogayu U CKOPOCTb cABuUra
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NpeanoYTUTENbHO MO CYLEeCTBY OAMHAKOBbI, TaK YTO NPU YKAAAKE HA HUXHIOK
yacTb (opMbl HArpeTas BOJIOKHUCTAA 3aroToBKa He pacTArMBaeTca WU He
okuMmaeTca. OAHako B HEKOTOPbIX BapuaHTax OCyWeCTBAEHUS CKOPOCTb
NnoAayn HEMHOIO Bbile, YEM CKOPOCTb CABUra, Tak YTO HarpeTas BOJIOKHUCTasN
3aroToBKa CXKMMaeTCs Npu yKNaaKe Ha HUXHIOKW 4Yactb ¢opmbl. Hebonbwoe
CXXaTUe HarpeTtom BOJIOKHUCTOM 3aroTOBKWM MOXET B HEKOTOPOW CTEneHu
YAyYWKUTb YyNpyrne CBOWCTBA. TakuMm o06pa3oM, KOHBEWEpHas cCucreMa
COAEPXKUT YCTPONCTBO ANA YKNAAKWN BOJIOKHUCTOW 3aroTOBKWU, BbINOJHEHHOE C
BO3MOXHOCTbIO OTAENEHNA HAarpeTon BOJIOKHUCTON 3aroTOBKN OT KOHBEWEPHOM
CUCTEMbl HA MOJAKLEM KOHUE B COrnacoBaHMM C YCTPOWCTBOM CABMUra
FOPU3OHTANILHOIO MNOJIOXXEHUSA, CABUIAOWMM NON0XKEHUE NOAAIOLLENO KOHLA U3
NepBoOro NOJMOXEHWA BO BTOpPOE MOJIOXEHWE, TaK YTO Harpetas BOJIOKHUCTasN

3aroToBKa MOXET 6bITb YJ10XX€Ha Ha HMXKHIOK 4acCTb.

O6bIYHO KOHBeWepHas CUCTEMA COAEPXUT KOHBEWEPHYIO JIEHTY,
BbIMOJIHEHHYO C BO3MOXHOCTbIO BpalleHUsa BOKPYr NepBOro NOBOPOTHOMO Bana
Ha nojawLleM KOHLEe KOHBEWepHOW cuctembl. KpoMe TOro, KoHBewepHas
cuctema o06bIYHO COAEPXUT BTOPON MOBOPOTHLIN Bajsl HA MPUHMMAIOLLEM KOHLE
KOHBEMepHOW cucrtembl. [llogarowmin KOHel W MpUHUMAKWUA  KOHel,
KOHBEWEPHON CUCTeMbl 06pasyrT MPOTMBOMOJIOXKHbIE KOHUbl KOHBENEPHOW
cuctembl.  KpoMme  TOro, KOHBenepHas CcucCTeMa MOXeT coAepXaTb
AOMNOJIHUTENbHbIE Bajbl A9 KOHBEWEPHOW NIEHTbl, TAKON KaK HaTSAXHOW Ban
ANa  nopAepXaHus  KOHBEWEPHOM NeHTbl B HATAHYTOM  COCTOSIHUM.
KoHBeWepHasas cuctema A[ONOJMHUTENbHO COAEPXWUT MNPUBOAHOW Ban p[ns

NpMBEAEHNS B ABUXEHNE KOHBENEPHOW NEHTHI.

CornacHo BapuaHTy OCYLWECTBJIEHUS KOHBEWepHass cucTeMa COAEPKUT
KOHBEMEPHY JNEHTY, BbINOJHEHHYID C BO3MOXHOCTbK BpaWEHUs BOKpPYr
nepBoro NOBOPOTHOrO Baja Ha MOAAKLLEM KOHLUE KOHBEWEPHOW CUCTEMbI U
HaTAXHOW Ban. HaTAXHOW Ban MOXET pacnojiaraTbCa Mexay nojatwmM
KOHUOM M HarpeaTteneM. OH CAYXUT ANa NoAAEpPXXaHUSA KOHBENEPHOW NEHTHI
B HAaTAHYTOM COCTOSSHMU. B COOTBETCTBUMN C TAaKMM BapMaHTOM OCYLLECTBAEHNS
rOPU30HTasIbHOE MONI0XEHUEe NoAaWeEero KoHua OTHOCUTENIbHO KOHBENEepHOU
CUCTeMbl CABUraeTcs Mnpu NOMOLWM YCTPOWCTBA CABUra rOPU30OHTANBLHOMO

nonoXxeHumda nocpeacCrBoM ropnu3oHTaibHOro CMeWweHna nepporo NnOBOPOTHOINO
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Bana npu nogade HarpeTon BONOKHUCTOM 3aroTOBKU K HUXHEWN YyacTtu ¢popmbl
ANA ee yknaaku Ha popmMy. KoHBenepHasa neHTa noALep>XUBAETCA B HATAHYTOM
COCTOSIHMM 3@ CYET CMELLEHNA HaTAXHOMO Basia B COrnacoBaHUM CO CMELWEeHnem

NepBoro NOBOPOTHOrO Bana.

CornacHo anbTepHaTMBHOMY BapuaHTy OCYLWECTB/IEHUS KOHBEWepHas
CUCTEMA COAEPXUT KOHBEWEPHYIO JNEHTY, BpaWaloLLYOCa BOKPYr NepBOro
NOBOPOTHOMO Bajsa Ha NOAAIOLLEM KOHLE M BOKPYr BTOPOro noBOpPOTHOro Basja
Ha NPUHMMAIKOLLEM KOHLE KOHBENEepHOW cuctembl. B COOTBETCTBMM C TaKuUM
BAapMaHTOM OCYLLECTBAEHUSA FOPU30OHTaNbHOE MOJIOXEHNE NOJANOLWEr0 KOHLUA
CABUIraeTcs NoCcpeacTBOM YCTPOUCTBA CABUIra rOpU30HTaIbHOMO MNOJIOXKEHUS 3a
CYeT TOro, 4YTo NOCAEeAHWWA BbLIMOJIHEH C BO3MOXHOCTbIO TFOPU3OHTANBLHOMO
CMEeLWEeHNna NepBoro NOBOPOTHOrO Basa MNpu nopade HarpeTtonm BOJMIOKHUCTOW
3aroTOBKM K HUXHEW 4actu opMbl ANa ee yKnagkn Ha Hee. KoHBenepHas
NIeHTa NOALEPXKMBAETCA B HATAHYTOM COCTOSHUWM 3@ CYET CMELeHUs BTOPOro
NOBOPOTHOrO Basa B COrjlacoBaHUM CO CMELEHMEM NepBOro MOBOPOTHOIO
Bana. CMeLLeHne nepBoro NOBOPOTHOrO Basia B rOPU30HTaNbHOM Hanpas/iEHUN
MOXET BKJIlOYATb CMelleHne BCEeW KOHBENEepHOW CUCTEMbl OTHOCUTENBHO
¢dopMbl. DTOr0 MOXHO AOCTUYbL NYTEM YCTAHOBKW KOHBEWEpPHOW CUCTEMbl Ha
Tenexke. HarpesaTenb TakXe MOXeT O6blTb YCTAaHOBSI€H Ha Tenexke. B
anbTepHAaTMBHOM BapuaHTe nepBbii M BTOPON MNOBOPOTHbIE Basbl MOryT

CMewWaTbCs OTHOCUTENbHO KOHBEWNEPHON CUCTEMBI.

CornacHo anbTEepHAaTMBHOMY BapuaHTy OCYLLECTBAEHUS KOHBeWepHas
CUCTEMA COAEPXUT KOHBENEpPHY JIeHTY ANS npueMa B MNOJSOXEHUU npueMa
dbopMyeMO BOMOKHWUCTOW 3aroTOBKM UM TPaHCMNOPTUPOBKW BOJIOKHUCTOW
3aroTOBKW 4epe3 HarpeBaTeslb K KOHLY KOHBEWEpPHOW neHTbl. Kpome Toro,
KOHBeNepHasa CUCTeEMA COAEPXWUT KOHBEMEPHbIA YENHOK, OTAENEHHbIN OT
KOHBEWEPHOMN NEHTbI N coaepXawnii NoAA0WMIA KOHEL, KOHBENEPHOW CUCTEMBI.
KoHBelepHbIA YeNHOK BbINOJMHEH C BO3MOXHOCTbD MpUeMa HarpeTou
BOJIOKHUCTOWN 3aroTOBKW C KOHBEMNEPHOMN NEHTbl HA KOHLLE KOHBEWNEPHOW JIEHTHI
n ANa nocnenyllen ee nofadm B HUXHIOK 4acTb ¢popmbl. B cooTBeTCcTBUN C
TaKNMM BapuaHTOM OCYLLUECTBJIEHUSA FOPU3OHTANIbHOE MOJIOXKEHUE MOAAKLLErD
KOHUA CABWraeTca U3  BbIWEYNOMAHYTOro MNepBOro  MNOJOXEHUs B

BbilLEYNOMAHYTOE BTOpOE€ MNMoJaoXeHne npm nomMmowun YCTDOVICTBa caBura
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FrOPU30OHTANIbHOIO NONOXEHUA 3a CYHET CMeLleHUus KOHBeVIepHOFO YeJZIHOKa B
rOPU30HTAJIbHOM HanpaBJa€HU Npun noagave HaFDETOVI BOJIOKHUCTOMN 3aroToBKU

K HUXXHEN YyacTu popMbl AN ee yKnagaku Ha hopmy.

CornacHo ewe OAHOMY anbTEPHATUBHOMY BapWaHTy OCYLLECTBAEHUSA
CABUTI FOPU3OHTANBbHOIO MNOJIOXEHUS NOAALEr0 KOHLA KOHBENEPHON CUCTEMBI
OTHOCUTENIbHO HUXHEN 4acTu HOpPMbl BbIMOJTHAETCA 3@ CHET CMELEHNSA HUXHEN
yacTtu GOpMbl, NpU NOAAYE HArPETON BONOKHUCTON 3aroTOBKM K HUXHEN 4acTn
dopMbl Ansa ee yknagku Ha ¢opmy. Takum obpa3om, npu paboTe yCTponcrea
Ana dopMoOBaHUA BONOKHUCTbIX 610KOB YCTPONCTBO CABUIa rOPU30HTANbHOIO
NOMIOXEHUA CABUIAaeT HWMXHIOKW 4acTb (OpPMbl M3 NEepBOro MOAOXEHUA BO
BTOpOE€ NoJioXXeHue. B nepBOM MOSI0XEHUN HUXHAS YacTb (DOPMbl pa3MeLLeHa
TakuM obpa3om, 4To NOAAKLLINIA KOHEL KOHBEMEPHOW CUCTEMbI pacnofiaraeTcs
MeXAY ANCTasibHbIM KOHLUOM U MPOKCUManbHbIM KOHLOM HUXHEN YacTu OopMbl.
MpeanouyTUTENbHO HUXHASA 4vacTb (GHOpMbl pa3MeweHa Takum obpasoM, 4To
noAalwLWmMi KOHEeL, KOHBEWEepPHOM CUCTeMbl pacnonaraetca 6Onauxe K
AVNCTaNbHOMY KOHLY, Y€M K NPOKCUMasbHOMY KOHLY HMXXHEN 4yactn opMbl B
nepBoOM MOJSIOXEHUN. BO BTOPOM MOJSIOXEHMU MOJAIOWMNIN KOHEL, KOHBEWEPHOWN
CUCTEeMbl pacnonaraeTca 6auMxe K MNPOKCUManbHOMY KOHLUY, 4YeM K
AVUCTANbHOMY KOHLY HMWXHEW 4acTu (opMbl, HO HE MexXAy MNPOKCUMasbHbIM

KOHLOM U ANCTa/lbHbIM KOHLLOM.

KpoMme Toro, BO BTOPOM MOJNIOXEHUUN HUXHAA YacTb OPMbl MOXET ObIThb
BbIDOBHEHA C BepxHeil 4yacTbio (OpMbl B BEpTMKaNbHOM HanpasneHun. B
YaCTHOCTW, B BapuaHTe OCYLW,ECTBNEHUA, B KOTOPOM TOPU3OHTANbLHOE
MONOXEHUE HUXHEN 4YacTu (hOopMbl AO/KHO CABUIATbCA, MPEANOUYTUTENLHO,

yTo6bI bOpMa 3aKpbiBanacb NyTeM ONyCKaHUa BepxXHen yactn opMbl.

CornacHoO BTOpPOMY acnekTy u3obpeteHns npeanoxeH cnocob
¢dopMOBaHUA BONIOKHUCTOro 6noka gnsa oOpMOBaAHMA HArpeToro TpeEXMEpHOro
n3nennsa M3 BOJIOKHUCTOrO 6a0Ka, U3 BOJIOKHUCTOW 3aroTOBKMW, coAepXallen
TEPMUYECKMU AKTUBUPYEMbIN CBA3YHOLWMN areHT. Mpwn onucaHumn
BbILLEONUCAHHOIo YCTpPOUCTBA AN (POPMOBAHUA BOJIOKHUCTOro 6a0ka 6blan

BKJIIOYEHbI acnekTbl, OTHOCSAWMECS K ero paborte. Takne acnekTbl B paBHOM
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CTENEHN MNPUMEHUMbI U K Cnocoby ¢opMoBaHUA BOJIOKHUCTOro 650Ka,

OMNCaHHOMY HUXe.

Cnocob6 ¢opmoBaHua  BOJIOKHUCTOro 6noka ana  ¢GopMoBaHusA

BOJIOKHUCTOMN 3aroTOBKW BKAOYaeT cneagywwume sTtanbl.

- NpueM BOJIOKHUCTOW 3aroTOBKKW, noanexawen ¢opMoBaHUio B
TpEXMEpPHOe wu3genne wu3 BONOKHUCTOro 670Ka, B MONOXEHUU TMpueMa

KOHBENEPHOW CUCTEMBbI;

- TPAQHCMOPTUPOBKY BOJIOKHUCTOW 3aroTOBKU KOHBEWEPHOW CUCTEMOWU K
¢dopMe uepe3 HarpesaTenb, NOCPEACTBOM 4Yero OCYLLeCTBASAKT Harpes
BOJIOKHUCTOM 3aroTOBKW ANA  aKTMBauun  CBA3YKLWEro areHTta, pAnas

¢dopMOBaHUA HarpeTon BOIOKHUCTOW 3aroTOBKHU;

- YKNIQAKY HarpeTton BOJIOKHUCTOM 3aroTOBKN Ha HUXXHIOK 4acTb (pOpMbl;

- 3aKkpbiTne ¢GopMbl ANA  NONYYEHUS TPEXMEPHOro WU3Aenus K3

BOJIOKHUCTOro 6n0Ka.

MonoxeHue npueMa KOHBENEepPHOW CUCTEMbl OObLIYHO PacnosioXEeHOo
MeXAy MPUHUMAKWMUM KOHLOM KOHBEMEPHOW CUCTEMbl U HarpesBaTeneM, npu
5TOM NOoAAKwWMA  KOHEeL  KOHBENWEepHOW  CUCTEMbl  PacrnosioOXXEeH Ha
NMPOTUBOMNOJIOXXHON CTOpPOHE HarpesaTenda. Kak yxe 6bi10 0nucaHo,
KOHBelepHasa cuMcteMa 06bI4HO COAEPXKUT KOHBEWEPHYIO NEHTY. BONOKHUCTYIO
3aroToBKY, Hanpumep, BOJOKHUCTYO 3aroTOBKY B BUAE JIMCTA, Pa3MeLLatoT Ha
KOHBEWEPHOW NIEHTE B NMONOXEHNN npuemMa. PasmelleHne MOXeET BbINOJHATLCA
neperpy3ouHbiM po60TOM. BOMOKHUCTON 3aroTOBKM MOXHO MOCTaBAATbL B
py/nOHE, KOTOpPbIA paspe3alT Ha AUCTbl ANA pa3MeLlLeHMA Ha KOHBENepHOoW

neHTe.

BonokHUCTaa 3aroToBKa COAEPXWUT TEpMUUYECKU  aKTUBUPYEMbIN
CBA3YWOLWMUN areHT u BOJIOKHA. BOsMOKHa B BOMOKHUCTOM 3aroTOBKE MOryT
coaepXaTtb nonnagupHole BOJZIOKHA. [lpuMepbl MOANIEMUPHBLIX BOJIOKOH
BKAOYAKT BosIokHa 2T  (nonmatunenTepedTanar), BoAokHa T[IBT
(nonnbytnneHTtepedTanar), BonokHa [TT (nonutpuMmeTuneHTepedTanar),

BOJIOKHA PLA (nonuMonoyHas KnucnoTta) n BOJIOKHA PEF



10

15

20

25

30

16
(nonnatuneHdypaHoaT. BonokHa Takxe MOryT 6bITb U3rOTOBJIEHbI U3 APYrUX
nonmmepos, Hanpumep PA (nonavamng) wnmn PP (nonunponuneH), a Takxe u3
KoMbuHaumm n cononmmepos nwbOro noaxoaswero nonnmepa. BonokHa B
BOJIOKHUCTON 3aroTOBKE TaKXe MOryT coAepXaTb BOJIOKHA Ha OCHOBe
Luenano3bl, Hanpumep BosokHa Viskos, Modal, Lyocel, Tencel unu Danufill,
ANS YAYUYWEHHOro YynpaBieHUsa BAAXHOCTbIO WAM MU3MEHEHHbIX MNOXAPHbIX
XapakTepucTtuk. Kpome Toro, B BOJIOKHUCTOW 3aroToBKE MOryT NPUCYTCTBOBATb
BOJIOKHA C 60see BbICOKMMU XapaKTepuctnkamu. NpuMepbl BONOKOH C 6onee
BbICOKMMU XapaKTepucTukammn, obecneynsBatowmMMn orHesawmnTHble CBOUCTBA,
BKAOYaAKT orHectonknn MN3T (Trevira CS), metaapamung (Hanpumep, Nomex),
yrnepoa/kapboHu3snpoBaHHble BOJIOKHA (Hanpumep, Panox) wunm nwboe
Apyroe BbICOKOI(@EKTUBHOE BOJIOKHO C BbICOKON TemMnepaTypou nnaBieHus

NN pasnoxeHunsa n/mnn eoiCoknm LOI (npeaenbHbIM MHAEKC KNCnopoaa).

Mpn akTuBauun CBA3YKOLWLEro areHTa TeMmnepatypa He A0JXHA ObiTb
TakOW, Npu KOTOPOM BOJIOKHA B BOJIOKHUCTOW 3aroTOBKE MOJIHOCTbLIO
pacnaaBAaTCA, B pe3ysibTaTe Yero BOJIOKHUCTAs 3arotToBkKa npeBpallaeTcsa B
nneHky. Taknm obpa3oM, TeMnepaTypa B HarpesaTene A0JIXXHa OblTb HUXe,
yeM TO4YKa nJaaBfEeHUA BOJIOKOH, HanpuMmep, NOANI(MUPHbLIX BOJOKOH, B
BOJIOKHUCTON 3aroToBke. KpoMme TOro, TeMnepaTtypa B HarpesaTesie A0JIXKHa
6bITb BblWE TemnepaTypbl akKTMBauuW, HanpuMmep, TOYKW MNNaBAEHUSA

CBA3YKWOLWLEro areHTa.

Kak npaBuno, TemnepaTtypa TOUYKN NNABAEHMUA MOXET cocTtaBnatb oT 100
A0 160°C. [Ona nonuadupHbIX BOJIOKOH TemnepaTtypa, MUCNonb3yemMas B
HarpesaTene, MOXeT coctaBnaTb oT 120 po 220°C. Ana npuaaHuns ocobbix
CBOMWCTB, TaKMX KaK HM3Kag TOYKa naaBieHnsa 4N TEPMUYECKOro CBA3bIBAHUA,
YAYULlIEHHbIE OrHe3alluTHble CBOWCTBA, MOBbIWEHHAA 31aCTUYHOCTL U
BOCCTaHOBAEHNe nocne aedopMauunm m T.4., CAOXHbIA Noansacpup MoxeT bbiTb
cononnMmepom, Hanpumep, bnok-cononnmepom. B kayectBe npumepa 610K-
cononumMmep, coaepxawun 6n10kn n3 nonnacdupa n nonnoneduHa, nmeet 6onee
HU3KYI TOYKY MNAaBAE€HUSA NO CPABHEHMUIO C COOTBETCTBYIOLWMUM NOANIPUPOM.
KpoMme TOro, nonuacpupHoe coeguHeHne MOXeT coaepxaTb fobaBku n/mnm
AOMNOJIHUTENbHbIE NOAUMEPBLI ANSA NpUAaHNA COeaUHEHUIO crneundunyecknx

CBOWUCTB.
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BonokHMUCTaa 3aroToBka MOXET CcopepXaTb CBA3YWLWME BOJIOKHA MU
3anonHAWMe BOJIOKHA. 3anojsHaWwmne BONOKHA obecneuynBaloT ynpyrocTb.
OHM MoOryT ObITb COMNPSAXEHHbIMM BOJIOKHAMM CO CNMpPasbHO-U3BUTLIMU,
MEXaHUYEeCKN W3BUTbIMWU BOJIOKHAMW, HE W3BUTbIMW BOJIOKHAMU UAU UX
couetaHmeMm. Kpome TOro, 3TO MOryT ObITb BOJIOKHA C BbICOKOM
KPUCTannm3npoBaHOCTbIO, nMerwmne BbICOKWNI Tg (TemnepaTtypa

CTEKJI0OBaHUA).

BonokHUCTaa 3arotoBka MOXeET coAepXaTb ABYXKOMMNOHEHTHblE
ceAsywwmne nonmadupHbie BOMOKHA, HaNpuMmep, CBA3YKWLIME BOJOKHA C
cepaueBMHON M 060104KON MAM PaACNONIOXEHHbIe PAAOM CBA3YIOLWMNE BOJIOKHA.
Kak M3BeCTHO B AaHHOW 0651acTu TEeXHWKWU, [BYXKOMMOHEHTHble BOJIOKHA
npeacrasnaroT cobo BONOKHA, coAepxawme aBa NosMMeEpa C pas3fiM4yHbIMU
XUMUYECKMMU  n/munn  GU3NYecKMMmn  CBOMCTBaAMU. [BYXKOMMNOHEHTHbIE
CBA3YyKOLWME BOJIOKHA MNpeacTasnsaoT cob60N ABYXKOMMOHEHTHbIE BOJIOKHA,
NMeKLLMe CBA3YIOLWY 4acTb C 60nee HU3KOW TOUKOW MNAaBAEHUA, YeM Yy
APYron 4actun. B CBA3YOWMX BONOKHAX C cepaueBMHON U 060n04kon ob6onouka
nMeer 60si€ee HU3KYK TOYKY nNAaBAeHUsA, 4yeM cepauesuHa. Ceasywwme
BOJIOKHA C CepaueBMHONW M 060/I0OUKON WUMEKT MPEeuMyLLecTBO B TOM, 4TO
obnagaT XOpowuMMUM CBA3YIOWKUMKM CBOWNCTBaAMU, MNOCKOJNbKY CBA3yoLWas
4yacCTb, TO €CTb 060/104Ka, OKPY>KaeT BCE BOJIOKHO, TEM CaMbliM yBenn4nBasa 40

MaKCUMyYMa NOBEPXHOCTb KOHTAKTa C APYrMMMNn BONOKHAaMM B 3arotoBKe.

B BapuaHTax OCyLWeCTBAEHUSA, B KOTOPbIX BOJIOKHUCTAs 3aroToBKa
COOAEPXUT  ABYXKOMMNOHEHTHOe  cBA3ywwme nonnddupHble  BONOKHA,
BOJIOKHUCTasA 3arotoBka MoxeTt coaepxatb oT 10 ao 80 mac.%, HanpuMep, OT
20 po 60 Mac.% ABYXKOMMOHEHTHbIX CBA3YOWMX NOANIMUPHBIX BOJIOKOH.
[IBYXKOMMOHEHTHbIE CBA3ywWwmMe noanddupHole BOJIOKHA MOryt ©6biTb
CBA3YOLWMMM NOAMI(PUPHBIMKU BOJIOKHAMU C cepaueBuHOM n 060/104KON, B
KOTOpPbIX 0060/104KA MOXET NpeacTaBaaTb CO60N TEpMUUYECKN aKTUBUPYEMbIN

CBA3YOLWMUN areHT.

MpuMepbl CBA3YKOLWMX BOJMOKOH BKAKYAKT CAOXHbLIA  NoaAnadup,
MOANMDULUPOBAHHBIN YPETaHOBbIM 31aCcTOMEpPOM (Takue BOJIOKHA

npeanoyYTUTENBHO cocTaBnsalT 6onee 40 mac.% OT copaepXaHUsS BOJIOKOH B



10

15

20

25

30

18
BOJIOKHUCTON 3aroTtoBke), Hanpumep, Teijin ELK, KpucTtannusmpoBaHHblE
cononnagupHole BONOKHA, Hanpumep Wellman M1439 (Takme BOJIOKHaA
npeanoytTutenbHo coctaBnaoT oT 30 A0 40 mac.% oOT conepxaHUs BOJIOKOH B
BOJIOKHUCTON 3aroTOBKE) M CTaHAapTHbIn aMopdHbIin cononunadpup (Takume
BOJIOKHA NpeanoyYTUTesIbHO cocTaBnsAaoT A0 30 mac.% OT coaepXaHusa BOJIOKOH

B BOJIOKHUCTOW 3aroToBKe).

BonokHa nonmadupa Ha ocHoBe MN3T nnu ero CONOAMMEPOB UMEIT TOUKY
nnaesneHnsa 6onee 200°C, Hanpumep, okono 260°C. AHaNOrM4HO, TOYKa
naaBneHna cepaueBuHbl NOANIMUPHLIX CBA3YIOLWNX BOJIOKOH Ha ocHoBe 3T
Ha ocHoBe 0605n04YKM Takxe cocTtaBnaer 6onee 200°C, HanpuMmep, OKONO
260°C. Kpome TOro, obonouka m3 nOoAndIEmUPHbLIX CBA3YIOWUX BOMIOKOH C
cepaueBMHON U 060N0UYKONW MMEET TOUYKY NAaBfieHUs, COCTaBAAKLLYH MeHee
200°C, Hanpumep, okono 110°C. OgHaKo HEKOTOpPbIE ApYrne TUnbl CBA3YOLNX
BOJIOKOH, Hanpumep amopdHble, KpuctannusmposaHHble n ELK, nmetoT 6onee
BbICOKYIO TemMnepaTypy aktusaummn Ao 160°C. Touka naaBaeHMsa NnoanmaupHoOn
060/104KN MOXET ObITb CHWXEHa NyTeM CONoOAMMEpu3auMn ¢ oneduHOBbLIMU
rpynnamu, 4YTO 3HAUYUTENbHO MOHMXAET TOUYKY MNaBJE€HUs, Hanpumep, A0

okono 110°C.

MpeanoyTnuTenbHO  Touyka  naasneHua  0060/104KM  NOANIEPUPHOro
CBSI3YHOLLLEr0 BONIOKHA C cepaLueBnHoin n 060104koin No MeHblen mepe Ha 50°C
HUXe, Hanpumep, No MeHblwen Mmepe Ha 75°C HuXe, uan gaxe no MeHbLuen
Mepe Ha 100°C Huxe, yeM TouKa NsaBieHna cepaueBnHbl. AHaNOrM4YHO, TOUKa
nnasaeHnsa 060104KN NOANMIEOUPHOrO CBA3YIOLLErO BOJIOKHA C CEPALEBUHON U
060n104KOM NO MeHblen Mmepe Ha 50°C Huxe, HanpuMmep, NO MeHbLlen Mepe
Ha 75°C Huxe nnu gaxe no MmeHbwen mepe Ha 100°C HuXe, yeM TeMnepaTypa

TOYKUN My1aBNE€HNA BOJIOKOH nonmad)mpa nan Mx CononmMMmepoB.

BonokHa B BOJIOKHUCTOW 3aroTOBKE M MPOMNOPUMU pPa3NUYHbIX TUMOB
BOJIOKOH 6yAyT BAMSATbL Ha ynpyrue CBOWCTBA MOJyYaloWErocs B pe3yfbTaTe
TPEXMEPHOIO U3AENUs U3 BOJOKHUCTOro 6noka. Kpome TOro, opueHTauus

BOJIOKOH B BOJIOKHUCTOM 3aroToBKe 6yaeT BANATb Ha ee ynpyrue CBONCTBa.

CornacHo BapuaHTy OCYLLECTB/IEHUA BOJIOKHWUCTAs 3arotoBka WMeeT

BEPTUKANbHbIN HAXNeCT N, TakuM obpa3oM, BOJIOKHA B BOJIOKHUCTOM 3aroTOBKe
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pacnonaratTcsa NepneHAnKyNsapHO MPOTAXEHHOCTU BOJOKHUCTON 3aroTOBKM.
B LAaQHHOM KOHTEKCTE <«MNpPOTAXEHHOCTb BOJIOKHUCTON 3aroToBKW» 6yaer
paccMaTpuBaTbCA KaK HanpassieHWe, KOTopoe NepneHauKysnaspHO OCHOBHOMY
HanpaBNEHUID Harpy>XXeHus M3pennsa u3 BOJIOKHUCTOro 6a0ka, noanexauiero
¢dopmoBaHu. Hanpumep, ecnu wusgenue U3  BOJIOKHUCTOro  6510Ka,
npeacraBnsier coboM NOAYLWKY CUAEHbA ANSA CTysla, TO <MNPOTAXKEHHOCTbIO
BOJIOKHUCTOWN 3aroTOBKU» ABNASIETCA FOPUM30HTA/IbHOE HanpaB/ieHue, KOTOpoe
NepneHanKynsipHoO BEPTUKAJIbHOMY HaNpaBAE€HUID HArpy3kKu, OKa3biBaeMoW
YeJIOBEKOM, CUASLWMM Ha nopylke cuaeHbs. o CpaBHEHMIO C YKIAAKOMN
BOJIOKOH, HanpuMmep, KakK B BOJIOKHUCTOW 3aroTOBKE C MNEPEKPECTHO
HaJIOXXEHHbIMK  C/IOSAMU, CTOSlUME BOJIOKHA o06ecneynBalT yayYlUEHHble

ynpyrue CBONCTBA.

Mocne TOro Kak BOJIOKHUCTAsA 3aroToBKa pas3MelleHa Ha KOHBEWEPHOMU
CUCTEMe, KOHBEeNnepHasa cucteMa TpaHCnopTUMpyeT 3aroTtoBky K ¢opme. dopma
MMEET HUXHIOK 4YaCTb WU BEPXHIOKW 4YacCTb, NpMYeM nocae 3akpbiTusa Qopmbol
Mexay HuMn obpasyeTtca nonocCTtb. [lpn TpaHCNOPTUPOBKE BOJIOKHUCTASA
3aroToBka NpoOXOoAMT uepe3 HarpesaTenb, HanpuMmep, 4yepe3 nedyb, AN
HarpeBaHuUs, Npu 3TOM CBA3YIOLWMINA areHT akTUMBUPYETCA. HarpeBaTenb MOXeET
npoAaBnnBaTb HArpeTblin BO34AYX 4Yepe3 BONOKHUCTYK 3aroToBKY AN ero
achdekTnBHOrOo Harpesa. HarpeTbli BO34YyX MOXET NpoOAABAMBATBLCA BBEPX
yepe3 BOJIOKHUCTYK 3aroTOBKY, TeM CaMbiM CHWMXas puck pedopmaumu
BOJIOKHUCTON 3arotoBkn (BOCXOASAWMA NOTOK BO3AyXa BO3AENCTBYET Ha
MaTepuan B HanpaB/€HUU, OTIMYAKLWEMCA OT HanpaB/EeHUS CUbl TAXECTH).
TeMmnepaTypa HarpeToro Bo3AayxXa Bbllle TeMnepaTypbl akTMBauun, Hanpumep
TOYKW NnaBneHus, ceasywwero areHta. Kpome Toro, tTemnepartypa Harpetoro
BO34YyXa HNXE TOUKMU NAABAEHNS 3aNO0JIHAIOWMX BOJIOKOH, @ TAKXE HUXE TOUKHN
NNaBNEeHUS cepAUuEBUHBbI ABYXKOMMOHEHTHbIX CBA3YIOWMNX BOJOKOH. HarpeTbin
BO34YX MOXET, HanpuMmep, umetb Temnepatypy ot 120 ao 220°C, HanpuMep OT
120 po 190°C unn paxe ot 150 ao 190°C. CornacHo npeanovYTUTENBbHOMY
BapuWaHTy OCYLLECTBJIEHNS TeMnepaTypa HarpeToro so3gyxa cocrasnser 150°C
nnu Bblwe, 6onee npegnoyTuTenbHo, 160°C unun Bbiwe, nnu gaxe 180°C nnn

Bollle. KpoMe TOro, TemnepaTypa HArpetoro BO3AyXa B COOTBETCTBUM C
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NpeanoyYTUTENIbHbIM BAapUAaHTOM OCYyLLECTBeHNa cocTtasnaeT 215°C nnu Huxe,

6onee npegnoututenbHo, 210°C.

Kak yxe 6b110 06bACHEHO, HarpeTas BONOKHWUCTAs 3aroToBka MMeeT
HMU3KYK MPOYHOCTb HA pa3pbiB. [103TOMYy OHa He MoXeT OblTb NOMeweHa B
¢dopmMy C wncnonb3oBaHMEM, Hanpumep, neperpy3odHoro poboTa, TakK Kak
Tpebyerca waaawmin cnocob aoctaBku. TeM He MeHee, BCe Xe CylecTByeT
noTpebHoCTb B 3(pdekKTMBHOM cnocobe foCTaBkKU, YTOObI COXPaHATb HU3KYIO

npoAoONXUTENBbHOCTb NPON3BOACTBEHHOIO LKUKNA.

Takum o06pa3oM, KOHBelepHass CucTeMa BbINOJIHEHA C BO3MOXHOCTbIO
YKNaAKW Harpeton BOJNOKHUCTOM 3arO0TOBKM Ha HUXHIOKW 4acTb (popmbl 6e3
CO34aHUA 3HAUYUTENbHOIMo PacTArMBAlOWEr0 YCUANA BAOAb MNPOTAXEHHOCTU
3aroToBKu. lng yKnaaKu HarpeTom BOIOKHUCTON 3ar0TOBKM HA HUXXHIOK 4acCTb
¢dopMbl Npn ykKnagke Harpeton BOJIOKHUCTOMW 3arOTOBKWM HA HUXHIOK 4acCTb
¢dopMbl NogawWMA KOHEL, KOHBEWEPHOW CUCTEMbl pacnofnaraeTca Bbiwe B
BEPTUKANbHOM HAMNpaBJ/iEHUN, YEM HUXHAA YacTb OPMbI, B pe3ysbTaTe 4yero
HarpeTyr BOJIOKHUCTYIO 3aroTOBKY MOXHO OnyckaTb B (hOpMYy Noj AEUCTBUEM
ee cobcrBeHHOro Beca. OagHaKO MpoOCTOe ONyCKaHWe WU CHATUE HarpeToun
BOJIOKHUCTOWN 3aroToBKu OyaeT npuBoAUTb K ee gedopmMauunn. B CBA3KU C 3TUM,
npu nogayvye HarpeTon BOJIOKHUCTOM 3ar0TOBKM K HUXHEN YyacTu (popMbl Ansa ee
yKNnagkn Ha ¢(opMy ropusoHTanbHOE MNOJIOXKEHMEe nojarwero KoOHUa
KOHBEWEPHON CUCTEMbl OTHOCUTENbLHO HUXHEW 4Yactn GOopMbl, CABUraeTcs.
[OpU30OHTANbHOE MOJIOXKEHUE TMO[AOWEr0 KOHLUA KOHBENEepPHOW CUCTEMbI
OTHOCUTENIbHO HUXXHEW 4actu (pOopMbl NpuU AOCTaBKE HArpeTon BOJSIOKHUCTOWU
3aroTOBKM K HWUXHEN yactn ¢hopMbl CABUTAaeTCAa M3 NEpPBOro MNOJIOXKEHUS BO
BTOpOoe nojsoxeHue. Kak yxe O6bil10 ONMCaHO B OTHOLUEHWM HACTOSALLErO
YCTPOMUCTBA, Nojaya Cornacyerca CO CABUIOM M3 MEpPBOro MOJIOXEHUS BO
BTOpOEe, TaKk 4ToObl HArpeTyl BOJIOKHUCTYK 3aroTOBKY YO0XUTb Ha HUXHIOK
yactb ¢opMbl. B nepBOM nNONOXEHWW NOAAKWMA KOHEL KoHBeKepa
pacnonoXeH Mexay AUCTajbHbIM KOHLOM M MPOKCUMasbHbIM KOHLLOM HUXXHEWN
yactu ¢opMbl. B nepBOM NONOXEHUM NOJANWMA KOHEel KoHBeKepa
NpeanovYTUTENbHO pacnosioXeH O65AuMxe K AUCTaNbHOMY KOHLUY, 4YeM K
NPOKCUMANIbHOMY KOHLUY HUXHEW 4actu ¢GopMbl. Bo BTOPOM NONOXEHUM

noAaKLWmni KOHeL, KOHBeNnepa pacnonoxeH bamxe K NpoOKCUManbHOMY KOHLY,
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YyeM K [AUCTaIbHOMY KOHUY HWXHelh 4actu ¢opMbl, HO He Mexay
NMPOKCUMaNbHbIM  KOHLUOM W  AWUCTanbHbIM  KOHUOM. CnepoBaTenbHo,
nepeMelleHne ropu3oHTasbHOrO MOJIOXEHUA MOAAKOLWEro KOHUA U3 NepBoro
NONOXEHUS BO BTOPOE TMOJIOXXEHME OAHOBPEMEHHO C BbICBOOOXAEHUEM
HarpeToro BOJOKHUCTOro 650Ka C KOHBelepa MpUMBOAUT K MNJaBHOMY

pa3MeLLeHNI0O HAarpeToro BOJIOKHUCTOro 6,10ka B HUXHEN YacTu (popMbl.

3a cyeT COBMECTHOr0 COracoBaHMA nopavyn HarpeTtorm BOSOKHUCTOWM
3aroTOBKM KOHBEWEPHOW CUCTEMOM M CABUIra NONOXKEHUSA NMOAAKLWEr0 KOHLA,
HarpeTas BOJIOKHUCTAsA 3aroToBKAa MOXET ObiTb Y/I0XEHA Ha HUXHIOK 4acTb
¢dopMbl, TO €CTb HarpeTyw BOJIOKHUCTYK 3aroTOBKY MOXHO pa3MecTUTb Ha
HUXHEW 4vacTu GopMbl, He noABepras HarpeTyw BOJOKHUCTYH 3aroTOBKY
3HAUUTENIbHBIM MEXaHUYeCKUM BO3AeNCTBUAM. CKOPOCTb Nojayn U CKOpPOCTb
cABMra NpeanovYTUTEeNbHO MO CYLLeCTBY OAMHAKOBbLI, TaK YTO NpU YKAaAKe Ha
HUXXHIOK YacTb OPMbl HAarpeTas BOJIOKHUCTAsA 3aroToBKa He pacTarneBaeTca u
He CkumaeTtca. OAHAKO B HEKOTOPbIX BapuMaHTaxX OCYLWECTBAEHUS CKOPOCTb
NoAayYn HEMHOIO Bbile, YEM CKOPOCTb CABUra, Tak YTO HarpeTas BOJIOKHUCTasN
3aroToBKa cCJierka CXKMMaeTca npu yKNaAKe Ha HWUXHIOKW 4acTb (OpPMbI.
Hebonbwoe cxatve HarpeTton BOJOKHWCTOW 3aroTOBKW MOXET B HEKOTOpOW

CTeneHn yny4dwaTb ynpyrue CBONCTBa.

CornacHO BapuaHTy OCYLWECTBAEHUSA TrOPU3OHTaJbHOE TMON0XEHNe
noAarwLwero KOHUA KOHBEWEepHOW CUCTeMbl OTHOCUTENIbHO FOPU3OHTANLHOIO
NOMIOXEHUSA HUXHENn 4yactn ¢(opMbl CABUraeTCca nNyTeM caBura noparoLLero

KOHLUa KOHBEﬁepHOﬁ CNUCTeMbl B ropu30OHTAaZIbHOM HanpaBi€HUN.

Mocne TOro kak ¢opmMma 3akpbiTa, QOpMOBaAaHHOE wu3genne u3
BOJIOKHUCTOro 6/110Ka, MOXET ObiTb OXJIAXAEHO NMyTEM MPOAABANBAHUSA yepes
HEero oxnaxaalwuwen TeKydyen cpeabl, HanpuMmep, OXJa)XAalullero BO34yXa.
[JOnoONHUTENbHbIE aCMeKTbl oxJaxAaeHuss @GOPMOBAHHOIO Wu3aenusa U3

BONOKHUCTOro 6a0ka, yxxe 6b11m pacKpbiThbl Bbllle B AAHHOM AOKYMEHTE.
KpaTtkoe onncaHme ueprexxen

OTWU M Apyrve acneKkTbl, NPU3HAKM U NpenmMyllecTBa, NpeaoCTaBlEHHbIE

HacToALWUNM M306peTeHVIeM, 6y,,EI,YT oyeBnaAHbI U NMOHATHbLI U3 nNocneayrwLiero
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ONMnCaHna BapuaHTOB OCYLWLECTBNEHNA HACTOALWEIO VI306peTeHVIFI CO CCbIIKOM

Ha nNpunaraeMmbie YepPTEXN, Ha KOTOPbIX:

Ha ¢wur. la npepcraBneH obwuin Bug ycrpoucrtsa Ansa (popMoBaHuS

BOJIOKHUCTbIX 610KOB COrfacHo BapunaHTy OCYLLECTBNEHUA,

Ha  dwr. 1b-f  npeacraBnena nocneposaTtenbHOCTb  uryp,
n306paxatowmx yKnaaKy Harpeton BONOKHUCTON 3aroTOBKM Ha HUXHIOK 4acTb
¢dopMbl C NOMOWbI YyCTpONCTBa AN (POPMOBaHUA BONOKHUCTbIX 610KOB B

COOTBETCTBMU C BapMaHTOM OCYLLUECTBJIEHUS, NOKa3aHHbIM Ha ¢wur. 1a;

Ha d¢wur. 2a-b un3o06paxeHo nonepedyHoe cCeyeHue YCTpoucTea Ans

(bOpMOBaHVIﬂ BOJIOKHUCTbIX 6JI0KOB COrnacHo BApUAaHTY OCYLLUECTBNEHUA,

Ha d¢wur. 3a-b un306paxeHo nonepeyHoe cCeyeHue YCTpoucTea Ans

(bOpMOBaHVIﬂ BOJIOKHUCTbIX BIOKOB COrnacHo BApUAHTY OCYLLUECTBNEHUA,

Ha d¢wur. 4a-b un3o06paxeHo nonepeyHoe cCeyeHue YCTpoucTea Ans

(dopMOBaHUA BONIOKHUCTbIX 6JIOKOB COr/TaCHO BapuaHTy OCYLLECTBAEHUSA; U
Ha ¢ur. 5a-d nsobpaxeHa popMma cornacHoO BapuaHTy OCYLLECTBJ/IEHUS.
OcyuwiecrBneHue nsobpereHusn

Cnepyowee onucaHne choKyCMpoBaHO Ha BapuaHTax OCYyLECTBJIEHUA
HacToawero u3obpeTeHuMsa, NpUMEHUMMbIX K  cnocoby  ¢dopmoBaHusA
BOJIOKHUCTOro 6noka ana ¢opMoBaHUSA BOJIOKHUCTOM 3arotoBku 10,
copepikawen TepMUYEeCKn aKTUBUPYEMbIA CBA3YIOLWMN areHT, B TpeXMepHoe
n3pgenme wn3 BONOKHUCTOro 6n0ka, M K ycTpouctsy 1 ana ¢opMmoBaHus
BOJIOKHUCTOro 6noka. OpHako cneayet nNOHUMaTb, 4YTO u3obpeTeHue He
OFPaHUYEHO  KOHKPETHbIMW  OMNUCAHHbLIMM  MNPUMEPHLIMW  BapuaHTaMu

OCYLLLECTBNIEHUS.

Ha ¢wur.la npeacrasneH obwuin Bug yctponcresa 1 pna ¢opMoBaHus
BOJIOKHUCTOro 6noka. Ycrponcrteso 1 coaepxut ¢dopmy 100 ana ¢popMoBaHus
HarpeTtonM BOJIOKHUCTOW 3aroToBkn 11 B (pOpMOBaHHOE wusgenuve nocne
3aKkpbiTua popmMmbl 100. dopMa MMeeT HMXKHIOK 4acTb 110 M BEPXHIOK 4acCTb
120. NMocne 3akpbITNa GopMbl HUXHASA YacTb 110 1 BepxHAa yacTb 120 dhopmbl
obpasyoT Mexay cobon nonoctb 150. Kpome TOro, ycTtpoucrtso 1 pans

¢dopMOBaHUA BONOKHUCTOro 6510Kka COAEPXKUT KOHBenepHyrw cuctemy 200 ¢
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NPUMHUMAKOLWMM KOHLOM M nojawwmm koHuom 220. Moaawwmin kKoHey 220
pacnonoxeH psgom ¢ ¢opmon 100. Kpome TOro, ycrpoucrso 1 pns
dopMoBaHna BONOKHUCTLIX 65710KOB copepxut HarpesaTenb 300, KOTOpPbIN
MOXeT 6bITb, HanpuMep, Neyblo, A9 HarpeBaHUsA BOJIOKHa 3arotoBku 10 ee
nepes ¢opMmoBaHUEM ANA aKTUBaLMKW CBA3yKOWeEro areHTta. lNpuHuMatowmn
KOHeu, n nogarowmin KoHel, 220 pacnonoXeHbl Ha NPOTUBOMOJIOXHbIX CTOPOHAX
HarpesaTtensa 300. lMonoxeHune 210 npuema, B KOTOPOM HA KOHBEWEPHOWM
cucteme 200 pa3MmelleHa BOJIOKHUCTAsA 3aroToBKa, pPacrosIoXXEeHO Mexay

HarpesaTenem 300 U NpMHMMAIOLWLMM KOHLLOM.

dur. 1b - 1le OTHOCATCA K BapuWaHTy OCYLUECTBJEHUS, B KOTOPOM
KoHBelepHaa cucrtema 200 coaepXut KoHBenepHyt neHty 201 u HekoTopoe
KOJINYECTBO BaJioB, NO KOTOPbLIM NMpPoOXoAMT neHTa. Ha nopgawoweM kKoHue 220
nenta 201 BpawaeTca BOKPYr nepBOro nOBOPOTHOro Bajna 221 u Ha
npuHMMawoLwem KoHue neHta 201 BpawaeTca BOKPYr BTOPOro noBOPOTHOrO
Bana 211 (cm. ¢dwur. la). Kpome TOro, kKoHsenepHasa neHta 201 npoxoguT
BOKPYIr HaTAXHOro Bana 222, KOTOPbIM CAYXUT And nopaepxaHus
KOHBeWnepHoW neHTbl 201 B HATAHYTOM COCTOAHMWU. HaTaxHoW Ban 222
pacrnonoXeH Mexany nogawwmm KoHUoM 220 koHBenepHoun cuctembl 200 wu
HarpeBaTtenem 300. KoHBenepHaa neHta 201 npuBOAUTCA B [ABUXEHUE
BeAYyLWMUM Banom 223, NpuBOAMMbIM B AENCTBME MEPBbIM 3EKTPOoABUraTeNneM
261. Kpome TOro, nepsBbin NOBOPOTHbLIM Ban 221 wn HaTAXHOW Ban 222
CO€ANHEHbI MOBOPOTHbLIM KPOHLWTENHOM 272, NOCPEACTBOM KOTOPOro nepsbiit
NOBOPOTHbLIN Ban 221 MOXET CABUraTbCqd B FOPU3OHTANbHOM HanpaB/iEHUMU
OTHOCUTENbHO KOHBenepHon cnctembl 200, NpyM 3TOM COXPaHAS KOHBENEPHYIO
neHty 201 HaATAHYTOM 3@ CYET CMEeWEeHUS TaKXe HaTAXHOro Bana 222 B
FOPU30OHTANILHOM HanpasneHun. MNMoBOPOTHLIA KPOHWTENH 272 NpuBOAUTCA B
AEeNCTBMe BTOPbIM anekTpoaBuratenem 271. MNMoBOPOTHbIA KPOHWTENH 272 U
HaTAXHOW Ban 222 BKJKUYEHbl B YCTPOUCTBO 260 caBura ropusoHTasbHOro
NOMIOXXEHUA, KOTOPbIA BbIMNOJIHEH C BO3MOXHOCTbIO CABUIra roOpu3oHTaNbHOIO
nonoxXxeHunsa nogawowero koHua 220 koHBenepHon cncrtembl 200 OTHOCUTENBHO
HUXHen yactu 110 ¢dopmbl 100 mMexay nepBbiM nonoxeHuem (pur. 1c) wm
BTOpPbIM nonoxeHunem (pur. 1le). Ycrponctso 270 ana yknagku BOJOKHUCTOM

3aroTOBKW COAEPXUT YCTPOMCTBO 274 ynpaBneHUs KOHBENEpOM, Hanpumep,
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NporpaMMmpyeMblii MUKPONpPOLLECCOP, U ynpaBaseT ycTtponcrteom 260 casura
rOPU30HTANILHOIO MOJIOXEHUSA U nepebiM 261 n BTOpbIM 271 aABuratensmu.
Ycrpoincteo 270 pAna  ykKnagku BOJIOKHUCTOW 3arOTOBKM  BbIMOJIHEHO C
BO3MOXHOCTbIO COrlacoBaHWA BbICBOOOXAEHMUA HArpetom BOJOKHUCTOWM
3arotoBkn 11, TO eCTb NOAA@4YM HaArpeTtol BONOKHUCTOM 3arotoBkn 11 B
HUXHIOK YacTb 110 popmbl 100 € KOHBEEPHOW CUCTEMbI HA NOAAKOLLEM KOHLE
220 co caBuroMm nogawuwero KoHua 220 M3 nepBoro NoaoOXeHUs BO BTOpoe
nonoxeHue. CornacosaHue BbICBOOOXAEHMA BKAKOUYaeT B Cebs ynpaBneHue
CKOpPOCTbIO nepBoro Asuratensa 261 OTHOCUTENbHO CKOPOCTU BTOPOro

apBuratens 271.

YKnagka Harpeton BOJIOKHUCTOM 3aroToBkM 11 Ha HMXHIOKW 4vacTb 110
¢dopmbl 100 cornacHo BapuaHTaM OCYLLECTB/IEHUSA, B KOTOPbIX FOPU30HTaIbHOE
nonoxeuune nogawowero KoHya 220 koHBeriepHon cnctembl 200 OTHOCUTENBHO
HUXHen dvactn 110 dopmbl 100 casuraetTca Mexay nMEPBbIM U BTOPbIM
NoNoOXeHneMm, cXxeMaTuyHo nsobpaxeHo Ha ¢ur. 1b - 1f. Kak MOXHO BUAETDb,
nogarwwmn KoHey 220 BTArMBaeTca Npu nojavye HarpeTtom BOJOKHUCTOM
3arotoBkn 11 B HuxHW0 4yacte 110 d¢dopmbl 100, Tak 4TO Harpetas
BOJIOKHUCTAs 3arotoBka 11 yknagbiBaeTca Ha HUXHIO YacTb 110 ¢opmbl 100.
CooTBeTCTBEHHO, Ha ¢ur. 1b HarpeTasa BoNoKHUCTaa 3arotoBka 11 TONbKO 4TO
noknHyna Harpesatenb 300 n nexuT Ha KoHBenepHou nente 201. dopma 100
6bl1la TONBLKO 4YTO OTKpbITa nocae npeabiaywen onepauun. Ha dur. 1c
nogawowmn KoHey, 220 nepeMelleH, KakK Mnoka3aHO CTpenkown, B nepsoe
NnonoXeHne, B KOTOPOM noAawuwum KoHew 220 pacnonoxeH Mexay
ANCTaNbHbIM KOHUOM 116 1 NpoKCUManbHbIM KOHUOM 115 HuxHen yactu 110
dopmbl 100, HO 6anxke K AucTanbHOMY KOHUY (116). Takoe nepeMeweHne, B
TOM YuCne BbiABUXEHNE NOBOPOTHOINO KpoHLWTenHa 272 oT HarpesaTtensa 330,
ynpasnsetrca ycrpouctsoM 270 AnA yknagku BOAOKHWUCTOW 3arOoTOBKM,
NoKa3aHHbIM Ha ¢ur. 1b, koopanHupytlowmm gencreme ycrpomcrtea 260 casura
FOPU3OHTANILHOIO MOJIOXKEHUSA M nepBoro asuratensa 261, npusoaswero B
ABUXeHne KoHBenepHyto nenty 201. Ha ¢wur. 1d ycrponcrteso 270 pna yknagku
BOJIOKHUCTON 3arOTOBKW Bbi3blBA€T OTBOA MOBOPOTHOMO KpoHWTEeWnHa 272 B
HanpasneHun Harpesatena 300 gna nepemeweHusa nogawowero KoHua 220,

KaK nokKa3aHo CTpeJ'IKOl‘/'I, M3 nepBoro noaoXeHmsa B HanpasBJIEHUWW BTOPOIro
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NOMIOXEHUA, B KOTOPOM nopawwunm KoHew 220 pacnonoxeH 6aumxe K
NPOKCUMANbHOMY KOHUY 115, uemM gucrtanbHbin KOHel 116 HuxHen yactu 110
¢dopmbl 100, HO HE MeXAY NPOKCUMaNbHbIM KOHLOM 115 n gucrtanbHbIM KOHLLOM
116. lNepemelweHne nogatoLwero KoHua 220 n3 nepeoro nosoXeHus Bo BTOpPOE
NONIOXEHNE KOOpAMHUPYETCA nepBbiM ABuratenem 261, npuBoAsAWMM B
ABmxeHune neHty 201, B pe3ynbTaTe 4yero HarpeTtas BOJIOKHUCTAA 3aroToBKa
11 BbiCcBOGOXpaeTca € neHTbl 201 n yknagbiBaeTCqd Ha HUXHIOKW 4vactb 110
¢dopmbl 100, kKak nokasaHo Ha ¢wur. 1d. Ha ¢ur. 1le nogatowmn koHey 220
AOCTUM BTOPOro MOJIOXEeHUA. HarpeTtasa BOJIOKHUCTaAA 3arotoBka 11 nexwuT Ha
HMxHen yactn 110 ¢dopmbl 100. Ha ¢wur. 1f dpopma 100 3akpbiTa 3a cyer
nepemeleHna BepxHen yactm 120 BHU3 B BepTUKAJIbHOM HaNpas/ieHUW [0
BXOXAEHWA B KOHTAKT C HMXHeW vacTtbio 110 ang npuaaHusa HarpeTtou
BOJIOKHUCTON 3arotoBke 11 Tpebyemon ¢opmMbl. Kpome Toro, BHyTpuU (pOpMbl
100 npoucxoanT oxnaxaeHne BONOKHUCTOM 3aroToBkn 11 ansa 3aTBepaeBaHns

BOJIOKHUCTOW 3aroTOBKKU B nsgenne u3 BOJOKHUCTOro 6noka.

dur. 2a - 2b OTHOCUTCA K BapuaHTy OCYLLUECTBJIEHUA, KOTOPbIA UMEET
CX0ACTBO C BAPUAHTOM MO 0AHOW U3 ¢ur. 1a - 1f, HO B KOTOPOM TaKXKe U BTOPOU
NOBOPOTHbLIN Ban 211 cMew,aeTca B rOPU30HTaIbHOM Hanpas/ieHUN Npu nogave
HarpeTtom BOJIOKHUCTON 3aroToBkn 11 B HMXHIOK 4YacTb 110 ¢dopmbl 100.
KoHnBeepHasa nenta 201 nopaepxuBaeTcd B HATAHYTOM COCTOSHWUM 3a CYeT
CMeLLEeHNa BTOPOro NOBOPOTHOINO Bana 211 B cornacoBaHUn C rOpU30HTaNbHbIM
CMelWeHneM nepeBoro NoBOpoTHOro Bana 221. Ha ¢wur. 2a ycrponcrteso 1 ans
dopMoBaHUA BOMOKHUCTLIX OSIOKOB MNOKa3aHO B NEpPBOM MNOJIOXEHUU, B
KOTOpPOM nojakwwmnin koHel 220 kKoHBenepHon cuctembl 200 pacnonoxeH
Mexay AOUCTanbHbIM KOHUOM 116 M NpoKCMManbHbIM KOHUOM 115 HuxHewn
yactu 110 ¢dopmbl 100, HO 6nMxe K AUCTanbHOMY KoHuUYy 116, Toraa Kak
ycTponcteo 1 anga ¢dopMoBaHMSA BONOKHUCTbIX 610KOB Ha ¢dur. 2b nokasaHo BO
BTOPOM MOJIOXEHUN, B KOTOPOM NMoAawowmin koHeul, 220 KOHBEMEPHOW CUCTEMDbI
200 HaxoanTCa BO BTOPOM TMOJIOXEHWWU, PACMNONIOXEHHOM 6anxe K
NPOKCUMANIbHOMY KOHUY 115, yeM K AMCTanbHOMY KOHLY 116 HMXHEN yacTu
110 ¢dopmbl 100, HO He MexAy NMPOKCMManabHbIM KOHUOM 115 M AnCTanbHbIM
KOHUOM 116. Kak MOXHO BWUAETb, OTHOCUTEJIbHbIE MOJIOXEHUSA MOBOPOTHbIX

Banos 211 n 221 pa3nnyHbl Ha ¢ur. 2a n Ha ¢ur. 2b, COOTBETCTBEHHO, 1 3TH
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ABa NoOBOPOTHbIX Bana 211, 221 n yctponctea (He NONHOCTbIO NOKAa3aHHbIE Ha
dur. 2a-2b, HO B HEKOTOpPbIX CAyYasaX aHaNOrnMYHbie MNOBOPOTHOMY
KPOHWTENHY 272, noKazaHHOMY Ha ddwur. 1b) ana nepeMeweHns wux B
rOpU30HTasIbLHOM HanpasneHun o06pas3yrT 4yacTb ycTponctea 260 casura
FOPMU30OHTANIBHOIO MONOXEHUA. YCTponctso 270 ana yknaagku BONOKHUCTOWM
3aroTOBKW BbIMOJIHEHO C BO3MOXHOCTbIK COrnacoBaHMsA AENCTBUSA YCTPONCTBA
260 cpBura Tropu3OHTANLHOMO MONIOXEHMA W nNepBoro paspuratena 261,
NPpUBOAALWLErO0 B ABUXEHUE KOHBeWepHyw neHty 201 ana obecneyeHuns
YKNAAKW HarpeTon BOJIOKHUCTOM 3aroToBkM 11 Ha HUXHIOKW YacTb 110 ¢dopmbl
100 B COOTBETCTBMM C MNpUHLUNAMWU, KOTOPbl€ aHaNOMM4YHbI MPUHLMUMNAM,

npuBeneHHbIM Ha ¢dur. 1b-1le.

dur. 3a - 3b OTHOCATCA K BapuWaHTy OCYLUECTB/EHUS, B KOTOPOM
KoHBenepHaa cuctema 200 coaepXuUT KOHBeWepHyw neHty 201 wu
KOHBeWepHbIn YyenHok 250. KoHeeinepHasa neHta 201 NpuHMMAET B NOJIOXEHUN
210 npuema BOJIOKHUCTYK 3arotoBky 10, noanexaiiyrw ¢OpMOBaHUIO, U
TPaHCNOPTUPYET BOJOKHUCTYIO 3aroTOBKY 4epe3 Mneyb, KOTopas CAYXWUT
HarpesaTenem 300. MNocne NpoxoxaeHusa yepes neyb KoHBenepHasa nenta 201
AOCTaBNgEeT HarpeTyr BOJIOKHUCTYI 3aroToBKy 11 K KOHBEMEPHOMY YENHOKY
250. Tocne npuema HarpeTon BOJIOKHUCTOW 3arotoBkn 11 KOHBEWEpHbIn
yenHok 250 cmewaertca B nepsoe nonoxenHune (cm. ¢dur. 3a), B KOTOPOM
nogawowmn kKoHeu, 220 koHBenepHon cuctembl 200 pacnonoxeH Mexay
ANCTANbHbIM KOHUOM 116 M npoKCUManbHbIM KOHUOM 115 HuxHel yactn 110
dopmbl 100, HO 6amxke K AuCTanibHOMY KOHUY 116. Takum obpa3om,
rOpU30HTasIbHOE NOJNI0XEHUE nogarowero KoHua 220 caBuraeTcs rnpu noMoLUm
ycTponctea 260 caBura Tropu3OHTANIbHOrO MOJIOXKEHMS, CMeELLalWero
KOHBeMepHbln YyenHok 250 Bo BTOpoe nonoxenune (cM. ¢ur. 3b), B KOTOpPOM
nonoxeuune nogawowero KoHua 220 koHBenepHon cuctembl 200 pacnonoxeHo
6nnxe K NpoOKCUManbHOMY KOHLY 115, ueM K guctanbHOMY KOHLY 116 HUXHEN
yactu 110 ¢dopmbl 100, HO He Mexay NpPOKCUManbHbIM KOHUOM 115 wun
AVNCTanbHbIM KOHUOM 116. Ycrtpoictso 270 pna ykKnagku BOJIOKHUCTOM
3aroTOBKW BbIMOJIHEHO C BO3MOXHOCTbIKO COrnacoBaHuA AENCTBUSA YCTPONCTBA
260 cpBura ropu3OHTANbHOIMO  MOJIOXEHUA, YyNpaBAdad  MOJIOXKEHNEM

KOHBeWepHoro 4enHoka 250 npu nomowm BTOpOro asuratena 271 co
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CKOpPOCTbIO nepBoro gsuratena 261, npusopsaulero B aBuxeHue neHty 202
KOHBeWepHoro 4enHoka 250 pna obecneyeHus yknagku HarpeTown
BOJIOKHMUCTOM 3aroToBkn 11 Ha HUXHIOK YacTb 110 dopmbl 100. 3a cueT caBura
rOPU30HTANILHOIO MONOXEHUA nogawwero kKoHua 220 nyTeMm CMeweHus
KOHBEWEPHOro yenHoka 250, npun nogavye HaArpeTon BONOKHUCTON 3arO0TOBKMU
11 B HMXHIOW Yactb 110 ¢dopmbl 100, HarpeTas BONOKHUCTAS 3arotoBka 11
YKNaablBaeTca Ha HUXHIOW 4Yactb 110 ¢opmbl 100 cnocob6oM, aHaNOrMyHbIM

OMUCaHHOMY BbllLe B JAHHOM AOKYMEHTE CO CCbINKOW Ha ¢ur 1b-1le.

B BapuaHTe ocywecTBneHusa no ¢ur. 4a n 4b, HMXHAS yactb 110 dopmMbl
100 caBuraetca Mexay nepsBbiM nonoxeHnem (cM. ¢ur. 4a) 1M BTOPbIM
nonoxeHunem (cM. ¢ur. 4b), Toraa kak nogatowmin KoHel 220 KOHBENWEPHOMN
cuctembl 200 He cMmewaeTca. COOTBETCTBEHHO, MeXAy MEPBbIM U BTOPbIM
NOMIOXXEHUAMN BCE elle CYLLeCTBYeT OTHOCUTE/NIbHOE NepeMelleHne Mexay
nogarwwmm KoHuoM 220 koHBenepHon cuctembl 200 C OAHOW CTOPOHLI, U
ANCTaNbHbIM KOHUOM 116 M npoOKCUManbHbIM KOHLUOM 115 HuxHeln yactn 110
¢dopmbl 100 c Apyron CTOPOHbI, aHANAOMMYHO NEPBOMY U BTOPOMY MOJIOXKEHUAM,
OMUCaHHbIM Bbille B AAaHHOM AOKYMEHTe CO CCbIJIKOW, HanpuMmep, Ha ¢wur 1b-
le. TlopusoHTanbHOE nMONOXEHne HuxHen 4yactu 110 d¢opmel 100
OTHOCUTENbHO nojatwero KoHua 220 koHBenepHon cucrembl 220 caBuraeTcs
npu nomowmu ycrpouctea 260 caBura rOpuU3OHTANIbHOIO MOJIOXEHUS,
copgepykawero BTOpon pAaBuratens 271, ynpaBasiiOWMN TFOPU3OHTANbHbLIM
NoNoXeHneM HuxHen yactm 110. YcTrponcteo 270 pna yknaakv BONOKHUCTOMN
3aroTOBKW BbIMOJIHEHO C BO3MOXHOCTbIK COrnacoBaHMA AENCTBUSA YCTPONCTBA
260 cpBura Tropu3OHTAsILHOMO MOJMIOXEHMA W nNepBoro pasuratena 261,
NpUBOAALWLErO B ABUXeHME KoHBenepHyt neHty 201, ana obecneyeHuns
YKNaAKW HarpeTton BOJSIOKHUCTOM 3aroToBkn 11 Ha HUXHIOKW YacTb 110 dopmbl

100 B cooTBETCTBUU C NpUHUMNamn no ¢wur. 1b-1le.

Ha ¢ur. 5a npeacrasneHa ¢opma 100 B COOTBETCTBMM C BAapUaAHTOM
ocywecrteneHusa. Ha ¢wur. 5b u 5¢ npeacrasneHbl ABa nepneHAMKYNAPHbIX
nonepeyHbix cedyeHua no ¢wur. 5a. Ha d¢ur. 5d npeacraBneHo ppyroe
nonepeyHoe cedyeHme no ¢dur. 5a, npuuyem wusobpaxeHue B nepcnekTusee
NnoONepeyHoro ceyeHnsa Ha ¢pur. 5d napannenbHo ceyeHuto Ha ¢ur. 5¢. dopma

100 nmeeT HMXHIOO YacTb 110 1 BepxHIOW 4YacTtb 120. KpoMe TOro, HMxHAS
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yacte 110 ¢opMbl COAEPXUT MEPBY OCHOBHYK 4acTtb 117 n nepByk
3aMeHsAeMyl0 BCTaBHYl 4yactb 118. llepBadA BCTaBHasa 4actb 118 wnmMmeer
NOBEPXHOCTHYKD  CTpykTypy 118b, KkoTopasa B p[aHHOM  BapuaHTe
OCYyLLeCTBNIeHNsa npeacrasnsetr cobon yrnybneHue, 3agatowee HUXHIOK 4acTb
nonoctn 150 dopmbl 100. AHanornyHo, BepxHaa 4actb 120 popMbl coaepxuT
BTOPYIO OCHOBHYI 4acCTb 127 n BTOpPYK 3aMEHAEMY BCTaBHYK 4acTb 128.
BTopasa BcTaBHaa 4yacTb 128 MMeeT NOBEPXHOCTHYI CTPYKTYypy, Hanpumep,
yrnybneHune 128b, 3aparouwyo BepxXHIOKW 4acTb nonoctun 150 cdopmbl 100.
MOHATHO, YTO OA4HA U3 BCTaBHbIX YyacTen 118, 128 MOXeET B aNbTEePHATUBHbLIX
BapuaHTax ocyuwectBneHusa 6biTb CHabxeHa yrnybneHuem, a apyras MOXeET
6bITb CHabXeHa BbICTYNOM, Unu ogHa unun obe n3 AByx BCTaBHbIX Yyacten 118,
128 MoryT 6bITb CHabxeHbl Kak yrnybneHnem(mu), Tak n BbictynomM(Mu) npu

yCNnoBuu, 4To nocne 3akpoitna ¢popmbl ob6pasyetca nonoctb 150.

NMepBas OCHOBHaA 4yacTtb 117 cHabxeHa coeAuMHUTENbHbIM NOpPTOM 115
ANSA oXnaxaawlien Tekydyen cpeabl. Kpome Toro, nepsas OCHOBHas 4yactb 117
CHab)keHa nepBbIM KOIMYECTBOM KaHanoB 113, pacnonoXeHHbIX napanniesnbHo
APYr ApPYry B MAOCKOCTU HuXHen yactn 110 dopmbl 100. MNepBoe KONNYECTBO
KaHanos 113 coegnHEHO C COeAUHUTENIbHbIM MOPTOM 115 COEAUHUTESIbHbIM
kKaHanom 119, npoxoAaswmM C OAHOW CTOPOHbI HUMXHEeWn 4vactu 110 dopmbl
nepneHanKynapHoO NepBOMY KOJMYECTBY KaHanoB 113, HO B OA4HOW NAOCKOCTH,
N COEAUHAIWNM KaXabl U3 KaHaloB B NEepBOM KOAMYeCTBe KaHanoB 113 ¢
coeanHuTenbHbIM NopToM 115. Kpome Toro, nepsoe KoanM4yecTso KaHanos 113
COeAUHEHO CO BTOPbIM KOJMYECTBOM KaHanoB 114. BTopoe KOAMYEeCTBO
KaHanos 114 paCcnonoXeHo nepneHanKynsapHoO NMJOCKOCTU HUXHen yactu 110
¢dopMbl M NpoXoAuUT 4yepe3 MNepBYyK 3aMeHAeMyl BCTaBHYKW 4acTb 118 B

yrnybneHune, 3agatouwee HUXHIOW Yactb nonoctn 150 ¢popmbl 100.

AHaNoOrM4yHoO, BTOpas OCHOBHas 4YacTb 127 cHabxeHa CcoegUuHUTENbHbIM
nopTom 125 ansa oxnaxpaatwLen Tekyyen cpenbl. Kpome Toro, BTopas 0CHOBHas
yacTb 127 cHabxeHa TpeTbMM KOAMYECTBOM KaHanoB 123, pacnonOXeHHbIX
napannenbHo ApPYr APYry B NJOCKOCTU BepxHei yacTtu 120 ¢opmbl 100. TpeTbe
KOJIMYECTBO KaHanoB 123 cCoeAMHEeHO C COeAUHUTEsSIbHbIM MnopToM 125
COeAUHUTENbHbIM KaHanoMm 129, npoxoadawuM C OAHOW CTOPOHbI BEpPXHEMN

yactn 120 ¢popmbl 100 nepneHAnKYNAPHO TPETbEMY KOJINYECTBY KaHanos 123,
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HO B TOW e MJOCKOCTU, U COEAUHSAILWNM KaXAbl U3 KaHANOB B TPETbEM
KOoJInyecTee KaHanos 123 ¢ coeaMHuUTenbHbIM NopToM 125. KpoMe Toro, Tpetbe
KOJINYECTBO KaHanos 123 coeanHEHO C YETBEPTbIM KOJIMYECTBOM KaHanos 124.
UeTBepTtoe KOJMYECTBO KaHasnoB 124 pacnosioXeHO neprneHanKysisapHoO
NAOCKOCTM BepxHen 4vactu 120 dopmbl 100 M npoxoauT uyepe3 BTOPYHO
3aMeHsieMyl0 BCTaBHYK 4acTb 128 B yrnybnenue, obpasyouiee BEpXHKOW

yacTtb nonoctu 150 popmbl 100.

Mocne Toro kak d¢dopma 100 3akpbiTa, 4TOObl 3aKAUYUTL HaArpeTbil
BONIOKHUCTbIN 6a0k 11 (cMm. ¢ur. 1f) BHyTpu nonoctu 150 dopmbl,
oxjnaxpjawwaa TeKkyyaa cpega, KoTopada MoxeT ObiTb, HanpuMep,
oXJlaX4awLwmnM BO3AYXOM WAN OXNa)aawwen BOAOW, MOXET nojaBaTbCsA K
coeaguHuTenbHomy nopty 115. CoegumHutenbHbin nopT 115 pacnpepensert
OXJTAXAALLY TEKYUYIO Cpeay Mexay nepsbiM KOJMYECTBOM KaHanos 113, u
nepBoe KOJIMYECTBO KaHanoB 113 pacnpegenser oxjaXAawly TeKy4dyyl
cpeay panee KO BTOPOMY KOAMYeCTBY KaHanosB 114. BTopoe KO/MYECTBO
KaHanoB 114 pacnpepenser oOXNaXAawlyl TEeKyyyl cCcpeay B HarpeTtom
BOJIOKHUCTOM 6510Ke, pacnonoXeHHOM BHyTpu nonoctu 150, u Bbi3bIBaET
OXJ1aXAEHNE HArpeToro BOJIOKHUCTOro 6a0Ka, Tak 4YTO BOJOKHUCTbIN 610K
3aTeeppaesaeT, npunobpetasa ¢opmy nonoctn 150. MNMocne npoxoxaeHusa yepes
nonoctb 150 oxnaxpawwasa Tekyyasa cpesa npoxXoaAuT B 4eTBepToe
KONNYEeCTBO KaHanoB 124 BTOpOW BCTAaBHOW 4yactu 128 u oTTyaa panee B
TpeTbe KONAM4YecTBO KaHanoB 123. HakoHeu, oTpaboTaHHas oxnaxaawulias
TeKy4yasa cpena, Kotopas B 3TOT MOMEHT uMeeT bonee BbICOKYD TeMnepaTypy,
NPOXOAUT U3 TPETbEro KoanMyecTsa KaHanoB 123 B coeguHuTenbHbIn NnopT 125
n 3atem nokumpaetr ¢dopmy 100. [NpepnoyTuTenbHO, BTOPOE KOANYECTBO
BbIXOA4HbIX OTBEPCTUN KaHanoB 114, To eCTb OTBEPCTUN BTOPOro KOAMYecTsa
KaHanos 114 B nNOJOCTb, CMELLEHO OTHOCUTEJIbHO YETBEepPTOoro KoJaun4yecrsa
BbIXOAHbLIX OTBEPCTUA KaHanoB 124, TO eCTb OTBEPCTUMA UYETBEPTOro
Konumyecrtea KaHanos 124 B nonoctb 150. Takum o6bpasomMm, oxnaxaarwouias
TeKy4yasa cpepa, HanpuMmep, oxjiaxpawlwun BO34AyX, He byaeT npoxoauTb
BEpPTUKaNbHO 4yepe3 nonoctb 150, HO 6yaeT Teub HEMHOIO B CTOPOHY, TeM

CaMbIM yAaydwasa oxnaxagawowmmn apdekT.
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Mpn Heo6X04UMOCTU, U KaK NoKaszaHo Ha ¢dur. 5¢ n 5d, HUXxHAg yacTb
110 dopmbl 100 mMoxeT 6bITb CHabxeHa apyruM Habopom kaHanoB 133 ansa
oxJlaxaawLlen TeKyyen cpenbl, NpuyeM ykKasaHHbIA ApyroM Habop KaHanos
133 He coobuwaetca no Tekyden cpepe C nonoctbio 150. OxnaxpatoLias
TeKy4yasa cpefa, KoTtopas MOXET npeacraBnaTb Cob60i, Hanpumep, BOAYy WU
Macno, TpaHcnopTupyemoe no kKaHanam 133, obneryaetr nopaepxaHue
paBHOMEPHOMW M MNOCTOAHHOW TeMmnepaTypbl ¢opmbl 100. B kayectBe
anbTepHaTMBbl Habopy KaHanoB 133 Ana oxnaxpawlwen Tekyden cpenbl
HuXHen yactn 110 ¢dopmbl 100 nnmn B CoveTaHMM C HUM BepxHASa 4YacTtb 120
¢dopmMbl 100 MoxeT 6bITb CHabxeHa euwe oaAHMM HAbopoM KaHanoB 143 pns
OXNaxKaawLen TeKyyen cpeabl, npu 3TOM Apyron Habop kaHanoe 143 He
coobLiaeTca NOTOKOM C nonocTtbto 150. TeM caMbiM MOXHO [0CTUYbL 6onee

paBHOMEpHOM TeMnepaTypbl BepxHen yactn 120 dopmbl 100.

be3 panbHenwen npopaboTkuM npegnonaraeTcsa, 4YTO UCNONb3yS
BbILUEN3/I0XXEHHOE OMNUCAHNE CrneunanncT B AaHHOW 061acTn TEXHUKN MOXET
NCNonb30BaTb HacTosuwiee usobpeteHune B ero Hambonee nonHoM obbeme.
Mo3ToMy npeawecTByOWMe MNPeaAnoyYTUTENbHbiE KOHKPETHbie BapuaHThbl
OCYW,EeCTBIEHNS CneayeT MUCTONKOBbIBATb TOJIbKO KaK WANKCTPATUBHbIE U

HUKOUM o6pa30M HE OrpaHnymBarvowime gaHHOE paCKpbITHE.

XoTa HactoAwee wu30bpeTeHne OnuCaHo Bbile CO CCbIIKOW Ha
KOHKPETHble BapuaHTbl OCYLECTBAEHUA, OHO HEe OrpaHNW4YeHO KOHKPETHOW
¢dopMOIi, WM3NOXEHHON B [AaHHOM AOKyMeHTe. TouyHee, wu3obpereHue
OrpaHNU4YeHO TOAbKO npunaraemon opMynon usobpeteHna, wun ppyrue
BapuaHTbl  OCYWECTBAEHUSA, OT/IMYHbIE OT KOHKPETHbIX BapWaHTOB
OCYLL,EeCTB/IEHNSA, ONMUCAHHbIX BbllLEe, B paBHOW CTENEHU BO3MOXHbI B npeaenax

obbema npunaraemon popmynbl N306peTeHns.

B ¢dopmyne wusobpereHuMa TepMUH <«COAEPXMUT/copepXawnnm» He
NCKNOYAET Hanuuma p[pyrux 3/1EMEHTOB uau 3tanoB. Kpome TOro, XxoTts
OTAE/IbHbIE MPU3HAKK MOTYT ObITb BKJKOUEHbI B pa3fiMuHble NYHKTbl OpPMYbl
n306peTeHns, oOHn MOryT 6bITb NPEANnOYTUTENIbHO 06BbEeAMHEHBI, N BKAKOUYEHNe
B pa3finyHble NYHKTbl (POpMynbl U306peTeHna He O3HaydaeT, YTO CoYeTaHue

NPU3HaKOB HE npeacrtaBada€Tca BO3MOXHbIM n/mnu npeanoyYTuTesIbHbIM.



31
KpoMe TOro, OoAWHOYHbLIE CCbIZIKU HE WCKIKYAKT MHOXECTBEHHOCTMH.

TepMUHbI «MepBbIi», KBTOPON>» U T. A. HE UCKTIOYAIOT MHOXECTBEHHOCTM!.
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®POPMVYJIA NBOBPETEHUA

1. Ycrponcteo (1) ana ¢opMoBaHUA BOJMIOKHUCTOro 6noka Aang
dopmoBaHuA  HArpeToro TPEeXMEpPHOro Wu3genuns, BbINOJHEHHONO0 U3
BOJIOKHUCTOro 6noka, w3 BOJOKHUCTOW 3arotoBkn (10), copepxalwen
TEPMUYECKN AKTUBUPYEMbIN CBA3YKOUWMA areHT, npu 3TOM YyCTpoucTteso (1)

COLEPXUT:

- ¢opmy (100), uMerowyo HMXHIOW YacTb (110) n BepxHiow Yactb (120),
npuyeM nocne 3akpbiTua GopMbl HUXHAA YacTb (110) n BepxHAa yacTb (120)
dopMbl 06pazyOT Mexay coboi nonoctb (150) ana popMmoBaHNS BONOKHUCTOMN

3arotoBku (10) B nagenue u3 BOJOKHUCTOro 6510Ka;

- HarpeBaTenb (300) gna HarpeBaHWa BOJIOKHUCTOM 3arotoBku (10)

nepepn ee ¢opMOBaHUEM AN aKTUBALWUM CBA3YHOLLEro areHTa;

- KOHBenepHyw cuctemy (200) ana npuema HopMyeMONn BOJIOKHUCTOM
3arotoBku (10) B nonoxeHuun (210) npuema, TpaHCNOPTUPOBKU BOSOKHUCTOM
3arotoBku (10) uepes HarpesaTenb (300) ona akTMBauunM CBA3YIOLLErO areHTa
N AOCTAaBKM HArpeTtom BOJNIOKHUCTOM 3aroToBku (11) B HUXHIOKW 4YacTb (110)
¢dopmbl (100) Ha nopawowem koHue (220) koHBerepHon cucrtembl (200),
npuyem nogawwmnn koHey (220) pacnonoXeH BbilWe B BEPTUKAJIbHOM
HanpasAeHun, 4em HMXxHAA YacTtb (110) popmbl (100), 1 HA NPOTUBOMNONOXHOMN

ctopoHe HarpesaTensa (300) oTHocuTenbHO nonoxeHua (210) npuema;

- ycTpoucteo (260) caBura ropuM3OHTANbHOIO MONOXEHUA ANA CABUra
FOPU3OHTANbLHOIO NOJIOXEHUa nogatowero KoHua (220) KOHBENEepHON CUCTEMDbI
(200) oTHOCMTENnbHO HUXHen 4dactm (110) dopmbl (100) Mexay nepsBbiM U

BTOPbIM MOJZIOXXKEHUEM, MPUYHEM

B NMEPBOM MNONOXEHUU nogawowmn KoHeu (220) KOHBENEPHOW CUCTEMBI
(200) pacnonoxeH Mexay AUCTalbHbIM KOHUOM (116) M NpPOKCUMasnbHbIM
KOHUOM (115) HuxHen yactn (110) ¢dopmbl (100), a BO BTOPOM MOJIOXKEHUMN
nogarowmn koHel (220) koHBenepHon cuctembl (200) pacnonoxeH banxe K
NPOKCUManbHOMY KOHUY (115), ueM K auctanbHOMY KOHUY (116) HWXKHEWN
yactn (110) ¢dopmbl (100), HO He MexAay NPOKCUManbHbIM KOHUOM (115) n

ANCTaNbHbIM KOHUOM (116); u
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- yctponcteo (270) anga yknagku BoJIOKHUCTOW 3aroTOBKU, BbIMOJIHEHHOE
C BO3MOXHOCTbK MOJAYN HArpeTon BOJMIOKHUCTOM 3arotoBkn (11)
KoHBenepHon cucrtembl (200) Ha nopawwem KoHue (220) B cornacoBaHumn C
ycTponcteoM (260) caBura ropu3OHTANbHOIMO MNOJIOXKEHUA, CABUTaKOLWMM
OTHOCUTENbHOE NoNoXKeHne nogatouwero kKoHua (220) n3 nepeoro NOJ0XeEHUS
BO BTOpOE€ MOJIOXEHNe, ANa YKNaaKu HaAarpetom BONOKHUCTON 3aroToBku (11)

Ha HUXHIOW YacTb (110) dopmbl (100).

2. Ycrpouncteo (1) ana ¢opmoBaHUSA BONOKHWUCTOro 6noka no n. 1, B
KoTopoM HarpeaTtenb (300) BbINONHEH C BO3MOXHOCTbK NPOAAB/INBAHMUSA
HarpeToro Bo3ayxa yepe3 BOJIOKHUCTYH 3arotoBky (10), nocpeacrtsoM 4ero
obecneyeH HarpesB BOJIOKHUCTOM 3arotoBku (10) Ang aktuBauum CBA3YHOLWErO

dreHTa.

3. YcrpoucTteo (1) ana ¢opMmoBaHns BONOKHUCTOro 6noka no n. 1 nnm 2,

B KOTOPOM KOHBeiepHasa cuctema (200) conepxuT KoHBenepHyto nenty (201).

4. Ycrpoucteo (1) ana ¢popMoBaHMA BOJMOKHUCTOro 6noka no n. 3, B
KoTopoM HarpesaTtenb (300) BbINOAHEH C BO3MOXHOCTbK MNPOAAB/NBAHMUA
HarpeToro Bo3ayxa yepe3 BOJIOKHUCTYH 3arotoBky (10), nocpeacTtBoOM 4ero
obecneyeH HarpesB BOJIOKHUCTOM 3aroToBku (10) ang aktuBauum CBA3YOLWErO
areHta, npuyem KoHBelepHaa neHta (201) npeacraBnaetr cobol
NPOHULAEMYID KOHBEWEPHYIO JNIeHTYy, NOCpeacTBOM 4ero obecneyeHa
BO3MOXHOCTb  MPOXOXAEHWUSA  HaArpeTtoro BO34yXa, NpoOAAB/IMBAEMOrO
HarpeBaTteneMm (300) wuyepe3 BONOKHUCTYHO 3arotoBky (10), wuepes

KOHBeWepHyto neHty (201).

5. Ycrponicteo (1) ana dhopMoBaHMSA BONOKHUCTOro 6noka no n. 4, B
KOTOPOM KOHBeWepHasa neHta (201) coaep>XuT CeTKy U3 apoOMaTUYecKoro

nonnamuaa, NoKpbITy0 MGTOPNOSNMEPOM.

6. YcTpouncteo (1) pna ¢dopMoBaHMA BONOKHUCTOrO 6a0Ka no aAbomy 13
NpeaLwecTBYWNX NYHKTOB, B KOTOPOM HUXHAA YacTb (110) n BepxHAa 4acTb
(120) c¢opmbl  (100) BbINOAHEHbI C BO3MOXHOCTbBO BEpPTUKAJILHOIO

nepeMeLwLeHns OTHOCUTENBHO APYr ApYyra ANs 3aKpbiTua GpopMbl.
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7. Ycrpoucteo (1) ana ¢opMoBaHUA BOJIOKHUCTOro 6a10ka no nwbomy us
NpeaLwwecTBYOWMX MYHKTOB, B KOTOPOM HMXHAS 4dacTtb (110) dopmbl (100)
CHabxxeHa nepBblM HabopoM KaHanos (113, 114) ana oxnaxaawLwen Tekyyen
cpeabl, n/unu BepxHaa vyactb (120) ¢popmbl (100) cHabxeHa BTOpPbIM HabOpOM
kaHanoB (123, 124) ana oxnaxpawwen TeKydyeh cpeabl, NocCpencTtBoM
KOTOpbIX obecrneyeHa BO3MOXHOCTb peryanpoBaHna Temnepatypbl OpMbl U
oxnaxaeHna (popMOBaAHHOIO M3aenusa n3 BONOKHUCTOro 610Kka nocpeacTtBoM
NponNyCKaHua oxnaxzaarwuwen Tekyuen cpeabl yepesd KaHanol (113, 114, 123,
124), npnyeM npegnoyTUTENbHO KakK HMXHAS YacTb (110) dopmbl (100), Tak
n BepxHaa yactb (120) dopmbl (100), cOOTBETCTBEHHO, CHabXeHbl KaHanaMmu

(113, 114, 123, 124) ansa oxnaxxaawLen TeKy4yen cpenbi.

8. Ycrponcteo (1) pna ¢popMmoBaHUa BOJIOKHUCTOro 6noka no n. 7, B
KOTOpPOM nepsbin Habop kaHanos (113, 114), npu ero Hannuun, coobwaercs
No TeKy4yewn cpepe C No MeHbLWEW Mepe MnepBbiIM COEAUHUTENbHbLIM MOPTOM
(115) v nonocteio (150) dopmbl, @ BTOpon Habop kaHanos (123, 124), npu
€ro Hanuuuu, coobliaeTcsa No TeKyyen cpeae C N0 MeHblIeWn Mepe BTOPbIM
coeauHuTenbHbiM  noptoMm (125) wn nonocteto (150) dopmbl, npuuem
coeauHuTenbHbli(bie) nopT(bl) (115, 125) cnyxunt(aT) B KayecTse BNycka uaun
BbIMyCKa ANA OXNaX[alLWen Tekyyen cpeabl, nocpeacTtsomM yero obecneveHa
BO3MOXHOCTb MPOTEKAHUSA oXnaxaatowen Tekyyen cpepbl YHepe3 GopMOBaHHOE
n3pgenve u3 BOJIOKHUCTOro 650Kka Ana  ero  oxjaaxAaeHusa, npu  3TOM
NpeanoyYTUTENbHO OXNaXAalWen TeKydyen cpeaon AN npoTeKaHus 4epes
dopmoBaHHOe nsgenne n3 BOIOKHUCTOro 6n10Kka aBNsaeTcsa BO34YyX, NpUYeM npu
Heob6xoaNnMOCTN HMXHAA YacTb (110) dpopmbl (100) cHabxeHa gpyrnm Habopom
kaHanos (133) ana oxnaxaawlen TeKyyen cpeabl, KOTOpbin He cooblaercs
no Tekyyen cpepe ¢ nonoctbio (150), u/mnun BepxHaa 4dactb (120) ¢opmbl
(100) cHabxeHa apyrum HabopoM kKaHanos (143) Anga oxnaxaarwlen Tekyyen

cpeabl, KOTOpbIN He cooblaeTca nNo Tekyyen cpege ¢ nonocrtoto (150).

9. Ycrponcteo (1) pna ¢popMmoBaHUa BOJIOKHUCTOro 6noka no n. 8, B
KOTOPOM nepBbli Habop kaHanos (113, 114), npn ero HanU4YUKU, COAEPKUT
nepsoe KoauMyectso KaHanos (113), pacnosioXeHHbIX B MAOCKOCTU HUXHEMN
yactu (110) d¢dopmbl (100), npuueMm nepBoe KOAUMYeCTBO KaHanos (113)

pacnonoXeHo Mexay BTOpPbIM KOAMYECTBOM KaHanosB (114) v nepBbiM
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coeAuHuTeNnbHbIM NOopToM (115), npu 3TOM BTOpOE KONNMYECTBO KaHanos (114)
pacnonoXeHo NepneHAMKYNAPHO MAOCKOCTM HuXHen 4vactu (110) dopmbl
(100) v Bnagaet B nonoctb (150), a BTOpoit Habop kaHanos (123, 124), npu
€ro HaJn4yumn, COAEPXUT TPETbe KOJIMYECTBO KaHanos (123), pacnosoXeHHbIX
B MNOCKOCTU BepxHen vyactu (120) dopmbl (100), npuyuem TpeTbe KONNYECTBO
kaHanoB (123) pacnonoXeHo Mexay YeTBepTbiM KOJIMYECTBOM KaHanos (124)
N BTOPbIM coeauHuTenbHbIM nopToM (125), npu 3TOM TpeTbe KOANYECTBO
kaHanoB (124) pacnonoXeHo NepneHauKyAsapHO NAOCKOCTU BEpXHEeW 4yacTu
(120) ¢dopmbl (100) n Bnagaet B nonoctb (150), npu 3TOM BbIXOAHbIE
OTBEPCTUA BTOPOro Konnyecrtsa KaHanos (114), enagatwowmx B nonocts (150),
NpeanoYTUTENbHO CMEeLLEHbl OTHOCUTENBHO BbIXOAHbLIX OTBEPCTUN YETBEPTOrO
Konumyectea kaHanos (124), snagawwmx B nonoctb (150), npuuem gmnameTp
BbIXOAHbLIX OTBEPCTUN BTOPOro Konauyectsa KaHanos (114), snagawwmx B
nonoctb (150), NnpeanoyYTUTENbHO MEHbLUE AMaMeTpa OCTasIbHOM YaCTu KaHana
(114), a anaMeTp BbIXOAHbIX OTBEPCTUWA 4UYETBEPTOro KoJiMyecTBa KaHanoB
(124), snapawwmnx B nonoctb (150), npepnoyYTUTENBHO MEHblUe AuaMeTpa

OCTaNbHOM YacTu KaHana (124).

10. Yctponcteo (1) ana ¢popMoBaHNA BONOKHUCTOro 6aoka no awbomy
N3 npeawecTBYOLWUX MYHKTOB, B KOTOPOM HWXHAA 4actb (110) dopmbl
COAEPXUT NEPBYK OCHOBHYI 4acTb (117) n nepByl0 3aMeHAEeMyK BCTaBHYIO

yacTtb (118), npuuem

nepBas BCTaBHas 4YacTb (118) nMeet NOBEPXHOCTHYIO CTPYKTYpY (118b),
TaKylo Kak yrnybneHue, 3agatowee HUXHIOW 4actb nonoctn (150), a BepxHas
yactb (120) dopMbl coaepXXuT BTOPYK OCHOBHYK 4YacTtb (127) wn BTOpYH

3aMeHsaeMyo BCTaBHYI YacTb (127), npuyem

BTOpas BCTaBHasA 4acTtb (128) nmeet NOBEPXHOCTHYIO CTPYKTYpY (128b),

TaKylo Kak yrnybneHue, 3agatouyo BEpXHIOW YacTtb nonoctun (150).

11. Yctponcteo (1) ana ¢opMoBaHUA BONOKHUCTOro 6aoka no awbomy
M3 MnpeawecTBYOWMX NYHKTOB, B KOTOpPOM KoHBeilepHasa cuctema (200)
CoAEepXUT KoHBenepHyt neHTy (201), BbLIMNOJHEHHYKD C BO3MOXHOCTbIO
BpalleHMa BOKPYr NepBOro noBOpoOTHOro Bana (221) Ha nojawweM KOHLe

(220) koHBenepHon cuctembl (200), n HaTAXKHON Ban (222), NnpeanoyYTUTENBHO
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pacnofoXeHHbIn Mexay noaarwwmnMm KOHuoM (220) KOHBENEpPHOW CUCTEMbI
(200) u HarpesaTeneM (300) anga noanepxaHusa KoHBenepHon neHtbl (201) B

HaAaTAHYTOM COCTOAHUN, NPUYHEM

ycTtponcteo (260) caBura ropu3oHTanbHOro MOJIOXXEHUA BbIMOAHEHO C
BO3MOXHOCTbIO CABUIa rOPU30OHTAZIbHOIO MNONOXEHUA noaatowero KoHua (220)
oTHOocuTenbHO ¢opmbl (100) nocpeacTBOM CMELLEHMSA NEepBOro MOBOPOTHOMO
Bana (221) B Tropu30OHTANbHOM HanpaBAeHWM NpU nojaye HarperTomn
BOJIOKHMUCTON 3aroTtoBkn (11) Kk HuxHen 4dactm (110) dopmbl (100) ansa ee
yknagkm Ha ¢opmy, npu 3TOM KoHBenepHasa cuctema (200) BbinosHeHa C
BO3MOXHOCTbIO NOAAEPXAHUSA KOHBenepHon neHTbl (201) B HaATAHYTOM
COCTOSSHMM NOCPEACTBOM CMELLEHNS HAaTAXHOro sana (222) B cornacoBaHuun co

CMelWeHneM nNepeoro NOBOpPOTHOro egana (221).

12. Yctponcteo (1) ana ¢popMoBaHMA BONOKHUCTOro 6aoka no awbomy
n3nn. 1-10, B KOTOpOM KOHBelepHasa cucrtema (200) conep>Xut KOHBEUEPHYIO
neHty (201), npoxoasfuyd BOKpPYr nepBOro noBOpPOTHOro Basna (221) Ha
nogatwuwem koHue (220) koHsenepHoun cuctembl (200), 1 BTOPOM NOBOPOTHbLIN
Ban (211), pacnonOXeHHbIK HAa NPUHMMAKOLWEM KOHLE KOHBENEPHOWN CUCTEMDbI

(200), npuuem

ycTtpoucteo (260) caBura ropu3oHTaNIbHOIO MOJIOXEHUS BbINOJIHEHO C
BO3MOXHOCTbIO CABUIa rOPU30OHTaNIbHO MOJIOXEHUA nogawowero KoHua (220)
oTHOcuTenbHO ¢opmbl (100) nocpeacTBOM CMELLEHMSA NEepBOro MOBOPOTHOMO
Bana (221) B Tropu30OHTANbHOM HanpasiAeHWM NpU nojaye HarperTomn
BOJIOKHMUCTON 3aroTtoBkn (11) Kk HuxkHen 4dactm (110) dopmbl (100) ana ee
yknagkm Ha dopmy, npu 3TOM KoHBenepHaa cuctema (200) BbinojsHeHa C
BO3MOXHOCTbIO NOAAEPXAHUSA KOHBenepHon neHTbl (201) B HaATAHYTOM
COCTOSSHMM MOCPeACTBOM CMeELLEeHMA BTOPOro noBOPOTHOro Bana (211) B

cornacoBaHUM CO CMeLlLeHNneM NepBoro NOBOPOTHOro Bana (221).

13. Yctponcteo (1) ana ¢popMoBaHUA BONOKHUCTOro 6aoka no awbomy
n3nn. 1-10, B KOTOpOM KOHBelepHasa cucrtema (200) conep>Xut KOHBENEPHYIO
nevty (201) ana npuema, B nonoxeHun (210) npuema, dopmyemMon
BOJIOKHUCTON 3aroTtoBkn (10) m TpaHCNOPTUPOBKM BOJIOKHUCTOW 3aroTOBKM

(10) uepes HarpesaTenb (300) n KoHBenepHbIn YenHok (250) k popme (100),
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NpUYEM KOHBEWEpHbIN YenHok (250) coaepXnT yKasaHHbIN NOAAKWNIA KOHeL,
(220) 1 BbINOJIHEH C BO3MOXHOCTbLIO NpUEMa HarpeTon BOJIOKHUCTON 3aroTOBKM
(11) c koHBenepHou neHTbl (201) n nogaym ee K HUXHen yactu dpopmsbl (100),
Npu 3TOM yCTponcTeo (260) caBura ropn3oHTasNbHONO MNOMOXEHUSA BbINOJHEHO
C BO3MOXHOCTbIK CABMIra rOPU3OHTANIBHOINO MOJIOXKEHUS NOAAKLWero KoHua
(220) nocpeacTBOM CMeLWEeHUs KOHBelepHoro 4denHoka (250) npu nopaue
HarpeTon BONOKHUCTON 3aroToBku (11) K HuxHen yactu (110) dpopmbl (100)

ANA ee yKnagku Ha dopmy.

14. Yctponcteo (1) ana ¢popMoBaHMA BONOKHUCTOro 6aoka no awbomy
n3 nn. 1 - 10, B KOTOpOM HMXHAA yacTb (110) dopmbl (100) BbINONAHEHA C
BO3MOXHOCTbIO ee caBura ycrtpouctsom (260) caBura ropusoHTasNbHOMO
NONOXEHUA N3 NepBOro MNOJMIOXEHUS, B KOTOPOM nogawwuin kKoHeu (220)
KoHBenepHon cuctembl (200) pacnonoxXeH Mexay AUCTanbHbIM KOHLOM (116)
N NPOKCMManbHbIM KOHUOM (115) HuxHen 4vactn (110) dopmbl (100), BO
BTOpOE MOJIOXKEHNe, B KOTOpPOM nopawwmin koHeu (220) KOHBeWEpPHOWM
cuctembl (200) pacnonoxeH 6anxe K NpoKCMManbHOMY KOHUy (115), uem K
ANCTanbHOMY KOHLY (116) HuxHen yactu (110) dopmbl (100), HO He Mexay
NPOKCUMasbHbIM KOHUOM (115) n guctanbHbiM KOHUOM (116), npu nogaye
HarpeTon BOJIOKHUCTOMN 3aroToBkKn (11) K HMXxHen yactn dopmbl (100) ana ee
yKnagkn Ha ¢opMmy, npu 3ToM HUXHAA YacTtb (110) dopmbl (100) BO BTOPOM
NOMIOXXEHUN NPEANOUYTUTENbHO BbIpOBHEHA B BEPTUKAJSIbHOM HamnpaBiaeHUn C

BepxHen yactbio (120) dpopmbl (100).

15. Cnoco6 d¢dopmMoBaHMA BOJIOKHUCTOrO 6a0ka Ana ¢opMoBaHus
HarpeTtonM BOJOKHUCTON 3arotoBkn (10), copepxawen TepMUYecKu
AKTUBUPYEMbIN CBA3YOLWUA areHT, B TpEXMEPHOe n3aenne n3 BOJIOKHUCTOrO

6noka, npmn 3TOM CNOCO6 BKJKOYAET cnepyowme stanbl:

- npueMm opMmyeMon BOAOKHUCTOW 3aroToBku (10) B nonoxeHunun (210)

npueMa KoHBenepHon cuctemol (200);

-  TPAHCNOPTUPOBKY BOMOKHUCTON 3arotoBkn (10) KOHBEWEpPHOMN
cuctemon (200) k popme (100) yepes HarpesaTenb (300), noCcpencTBoOM 4ero
OCYW,EeCTBAAKT HarpeB BOJIOKHUCTOM 3arotoBkn (10) pna akrtueauuu

CBSI3YIOLLLEr0 areHTa, Npu 3TOM
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dopma uMeeT HUXHIOW YacTb (110) n BepxHw 4Yactb (120), npuuem
nocne 3akpbiTa GopMbl HUXHAA YacTb (110) n BepxHaa yactb (120) popmbl
obpasyoT Mexpy cobon nonoctb (150) pgna dopmMoBaHUSA BOMOKHUCTOWM

3arotoeku (10) B ¢popmoBaHHOE n3lgenue;

- AOCTAaBKY HarpeTom BOMOKHUCTON 3aroToBku (11) Ha HMXHIOK 4acTb
(110) dpopmbl (100), npruuem

Npu yKnagkKe HarpeTton BOJIOKHUCTON 3aroToBkM (11) Ha HUXKHIOK YacTb
(110) dopmbl (100) nopatowminn koHel (220) koHBenepHoi cuctembl (200)
pacnonaratT Bbile B BEPTUKANbHOM HanpaBiAeHUn, YeM HUXHIOW YacTb (110)

dopmbl (100), npn 3TOM

FOPU30HTaNbHOE MONOXeHue nopawuwero kKoHua (220) KoHBEWEpHOMU
cuctembl (200) oTHOCUTENBHO HMXKHeR YacTu (110) dopmbl (100) casuratoT ns
nepBoro MOJIOXEHUSA, B KOTOpPOM nogawwunn koHeu (220) KOHBenepHoOWM
cuctembl  (200) pacnonoxeH Mexay AUCTanbHbIM KOHUoOM (116) wu
NPOKCUManbHbIM KOHLOM (115) HuxHen yactu (110) ¢dpopmbl (100), BO BTOpOE
nonoXxeHue, B KOTOpOM nopatowmnn koHey (220) koHBenepHon cuctemsl (200)
pacnonoxeH 6sunxe K NpPoKCUManbHOMY KOHUY (115), yuem K guctanbHOMY
KOHLY (116) HuxHen yacTtu (110) dpopmbl (100), HO HE MEXAY NPOKCUMANbHbIM
KOHUoM (115) wu paucranbHbiM KOHUOM (116), npu nojaye HarpeTon
BOJIOKHMUCTON 3aroToBkun (11) K HUxHen yactu (110) dopmbl (100), npu 3TOM
nogavyy cornacywT CO CABUIOM M3 NEPBOr0 BO BTOPOE MOJIOXKEHUE TaKUM
o6pa3oM, 4YTO HarpeTyw BOMOKHUCTYK 3aroTtoBKy (11) yknaabiBalOT Ha

HUXHIOK YacTb (110) dopmbl (100); n
- 3aKpbiTve GopMbl A4NF NOAYYEHUS n3penmsa u3 BoJIOKHUCTOro 6aoka.

16. Cnoco6 ¢dopmMoBaHua BOJOKHUCTOro 6noka no n. 15, cornacHo

KOTOPOMY CKOPOCTb nNoaayn U CKOpoCTtb CABUIra 0AMHaKoOBbLI.

17. Cnocob6 ¢dhopmMoBaHMsA BONOKHUCTOro 6noka no nwbomy m3 nn. 15 -
16, cornacHo KOTOpPOMY BOMOKHUCTaa 3arotoBka (10) uMeeT BepTUKaNbHbIN

HaxXnecTt, Nnpuyem

BOJIOKHA B BOJIOKHUCTOM 3aroToBke (10) pPacrnosloXeHbl

neprneHanKynAapHO NPOAOSIbHON NPOTAXEHHOCTM BONOKHUCTOM 3arotoBku (10),
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n/mwnn  BOJIOKHA B  BOJIOKHUCTOM  3arotoBke (10)  pacnosioXeHbl
nepneHaAuKYNApHO HarnpaBiAeHU TPaHCNOPTUPOBKU BOMOKHUCTOW 3aroTOBKM

(10) Ha koHBeKnepHou cucteme (200).

18. Cnocob6 ¢dhopMoBaHMA BONOKHUCTOro 6aoka no nwbomy m3 nn. 15 -
17, cornacHo KOTOpOMY BOJIOKHUCTaA 3arotoBka (10) coaepxuTt nonnadupHble
BOJIOKH@, MpW 3TOM TEPMUYECKU aKTUBUPYEMbIA CBA3YKOWMWUNA areHT UMeeT
TeMnepaTypy akKTuBauuu, TaKyl Kak Touka nnasneHunsa, ot 100 po 160°C,

KOTOpasda HUxe, 4eM To4Ka nnaBneHus I'IOJ'IVI3(bVIprIX BOJIOKOH.

19. Cnoco6 dopmMmoBaHusa BONOKHUCTOro 6noka no n. 18, cornacHo
KOTOPOMY BOJIOKHUCTaa 3arotoBka (10) coaepXuUT AOBYXKOMMOHEHTHbIE
cBA3ywwmre nonumddupHble BONOKHA, MNpeanoYTUTENbHO  BONIOKHUCTas
3arotoBka (10) coaepxut ot 10 o 80 mac.%, Hanpumep oT 20 ao 60 mac.%

ABYXKOMMNOHEHTHbLIX CBA3YKOLWNX I'IOJ'IVI3(bVIprIX BOJIOKOH.

20. Cnoco6 ¢dopmoBaHMsA BOMOKHUCTOro 6n0ka no n. 19, cornacHo
KOTOPOMY ABYXKOMMOHEHTHbIE CBA3YOWME NonnadupHbIie BOIOKHA ABASIOTCA
CBA3YOLWMUMMU NOANIPUPHBIMU BOJIOKHAMKU C cepaueBUHON U 060/104KON, NpU
3TOM 060s104Ka NpeacTaBaseT Cobon TeEPpMUUYECKN aKTUBUPYEMBIN CBA3YIOLLNIA

dreHT.

21. Cnoco6 ¢dopmoBaHMA BONOKHUCTOro 6noka no nwbomy m3 nn. 15 -
21, cornacHO KOTOPOMY BOMOKHUCTYI 3arotoBky (10) npuHumatoT B opme
nucTa B nonoxenunu (210) npuema, npuyeM NpUHATLIN IUCT NOC/E HAarpeBaHus

dopMytoT B pOpMOBAHHOE nsgenne n3 BOAOKHUCTOro 6aoka.

22. Cnocob ¢opMmoBaHuna BONOKHUCTOro 6noka no awbomy mM3 nn. 15 -
21, cornacHo KOTOpPOMY HarpeTblii BO34YX NPOAABAMBAIOT Yepe3 BOJIOKHUCTYIO
3arotoBky (10) Ha 3Tane TPaHCNOPTUPOBKM BOMNOKHUCTON 3arotoBku (10)
yepe3 HarpesaTenb (300), npuyem HarpeTbin BO3AYX NpeanoyYTUTENIbHO UMeeT

TemnepaTtypy oT 120 no 220°C.

23. Cnocob cpopMmoBaHna BONOKHUCTOro 6noka no nwbomy us nn. 15 -
22, cornacHo Kotopomy nocne 3akpbitusa ¢dopmbl (100) dopMoBaHHOE usgenue
N3 BOJIOKHUCTOro 6/10Ka oxnaxpatT NnocpeacTBOM NpoaaBaMBaHNs yepes Hero

oxnaxzaawLen TeKydyen cpeabl, TakoW Kak BO34YX.
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24. Cnocob cpopMmoBaHna BONOKHUCTOro 6noka no nwbomy us nn. 15 -
23, COrnNacHO KOTOPOMY roOpu30oHTanbHOE NOM0oXeHMe nogatwero KoHua (220)
KoHBenepHon cuctembl (200) OTHOCUTENBLHO TFOPU3OHTANBHOMO MNOJIOXKEHUS
HUXHen dactm (110) d¢opmbl (100) cpBuraldT nNOCpeacTBOM CABUra B
rOpM30HTANbHOM HanpaeneHun nogawwero koHua (220) KOHBEWEpHOWM
cuctembl (200) npu yknagke Harpeton BOMAOKHUCTON 3arotoBkn (11) Ha

HUXHIOK YacTb (110) dopmbl (100).
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