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IPEJANOCBLIKHU K PABPABOTKE HOBOHM CYIINJIBHOM
MAIIWHBI 1151 TbHSAHOMN TPECTHI
ITammuu E.JI.

KocTpomckoii rocy1apCTBEHHBIN TEXHOJIOTUUECKUI YHUBEPCUTET

CyuiecTByrone CymWIbHbIE MAIlUuHBI JJIsl TPECThI JIbHA METANIOEMKUA U HE
3¢ (HEeKTUBHO IO UCTIOIB30BaHMIO Teruia. [IpennoxkeHo cyky no ajiMHe crednei
CJIeyeT OCYIIECTBIISTh C YYETOM MX MOCIEAYIOIIEH MeXaHUuYeCKo 00pabOTKH.
[lepemernienne TEMIOHOCUTENS CIIEAYET OCYIIECTBIISTh BIOJIb CTEOJEH Mpu
UCKIIFOYEHUHU CBOOOIHBIX OT TPECThI MpOoCTpaHCTB. HoBas cymiuiabHas MalinHa
JNOJKHa UWMETh OrPAaHUYEHHYI0 CBEpXy U CHU3Yy KaMmepy CYIIKA U3
TEIUIO3AIUTHBIX ~MaTepuaioB, ©Oe3  BHEIIHEeW Kamepbl. TerioHOCUTENb B
Pa3HBIX 30HAX M0 JJIMHE MAIITUHBI JOJKEH MePEMEIaThCsl PEBEPCUBHO.

B pesynbrare u3MEHEHMST SKOHOMHMYECKHMX OCHOB MPOU3BOJCTBA U
nepepabOTKU JbHA B YCIOBUSIX PBIHOYHBIX OTHOIICHUN CYIIECTBEHHBIM
o0pa3oM H3MEHWINCH paHee npuMensembie B ycioBusix CCCP TexHoioruu B
IpHSHOM  Komiuiekce. CokpallleHue pydyHOro TpyJa, pocT II€H Ha
SHEPropeCYpChl U YBEIMYEHUE HAJIOIOBBIX U JIPYIUX OTUMCICHHUM HPUBEIH K
MIPEKPALICHHUIO IPOU3BOICTBA MOYEHIIOBOM TPECTHI U BHEIPEHUIO WHTEHCUBHBIX
TEXHOJOTUUA POCSHOM MOYKH M YOOpKH JbHA, YTO TOBIEKIO HW3MEHEHHE
CTPYKTYpPbl M Kadye€CTBa JBHSHOIO ChIPbs, MOCTYMAIOLIEr0 Ha JbHO3aBOABL. B
UTOr€ CYIIECTBEHHO YBEJIMYWIACh HEPOBHOTA CBOMCTB TPECTHI IO JIJINHE
cteOJiel, CTeNeHH BBUISKKH U BIaKHOCTH [1].

OTU W3MEHEHHUsI TMPUBEIM K HEraTUBHBIM MOCJICJICTBUSM TepepaboTKu
ChIpb Ha JbHO3aBOJAaX. OIHUM W3 TaKUX CIEICTBUN SIBUIUCH PE3YJbTATHI
TEPMOBJIAKHOCTHON ITOATOTOBKHU CTEOJeH TpecThl mepen e€ mepepaboTKoi Ha
MsuibHO-TpenaiabHoM — arperate  (MTA). HeynoBieTrBopeHue  BBI3BIBAJIO
UCIIOJIb30BAHUE METAUIOEMKUX M JHEPro3aTrparHbIX CYIIWIBHBIX MAlIWH,

KOTOpble He obOecneunBa S()PEKTUBHYIO CYIIKY CJIOS JIBHSHON TPECTHI,



c(hOpMHUPOBAHHOTO M3 PYJOHOB M HMMEIOIIMX CUCTEMHBbIE M3MEHEHUS JIJIMHBI
cTelIei.

CyniecTByOIIKE CYyIUIbHBIC MAIIMHBI JIJIS1 CTIAHIICBOMN JIHHIHOW TPECTHI,
peanu3yloT TMpoIecC CYHUIKM MO0 cxeMe, YykazanHo Ha pucynke 1. Ilo
pe3ysibTaTaMm uccienoBanui, nposefeHHbIX B KI'TY ycraHOBI€HA MOBBIICHHAS
Bapuaiys JJIMHBI CcTe0JIei B JIEHTE, MOCTYMAOMIEH B CYIMIUILHYIO MAIIHHY.
VYyacTku ctebieBoil jgeHTsl MoryT umerh mupuny ot 0,3 — 0,5 o omnoro
MeTpa. OTO TMPUBOJUT K HEPAIMOHATIHLHOMY 3allOJIHEHHIO TOBEPXHOCTH
CeTYaToro  TPaAHCIOpTepa CYHIMIbHOW MamuHbl. CTeneHb 3amoidHEHUs B
cpennem coctaisier 70-80% wu xonebnercs B npeaenax 40 — 90%. Ilosromy
Opu MIMpUHE TpaHcnopTepa 1,5 M ropsauuii BO3ayX ycTpeMisieTcsi B CBOOOAHbBIE
OT cTeOJiell y4acTKH €ro IMOBEPXHOCTH, YTO SIBJISETCS OJHOM W3 BaXKHEUIIIMX
HPUYHH CHIDKEHUSI ()(HEKTUBHOCTD Cymiku [2, 3].

Puc. 1. Cxema
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C yderoM Takoro MOJO0KEHUs ObUIM HA4aThl M3bICKAHWS HaIpaBiICHUUN
COBEPIIECHCTBOBAHUSI MAIIMHHBIX TEXHOJIOTMH CYIIKH JIBHSHOTO CbIpbs. Ha
HaYyaJIbHBIX JTaIlax 3TOM NESITEIbHOCTHIO 3aHINCHh cOTpyaHUKA KocTpoMckoro
TEXHOJIOTUYECKOT0 MHCTUTYTA, KOTOPBIE MPEIIOKUIN BapUAHT MOJECPHHU3ALINU
CYIIMIILHOM KaMepbl MPUMEHSEMOM Ha TIPAKTHKE CYIIMIIEHON MamuHbI [4].

Jlanee B 3TOM HalpaBi€HUU CTAIU padOTaTh NPOPUIbHBIE WHCTUTYTHI

Poccenbpxo3akagemuu. B TOT mepuoa MpPUOPUTETHBIMH SBHIUCH Pa3pabOTKH



Bcepoccniickoro Hay4HO-HCCIIEIOBATENbCKUI U MPOEKTHO-TEXHOJIOTUYECKUI
UHCTUTYT MexaHuzanuu JbHoBojJicTBa (BHUIITHUMII). Ero corpyanukamu B
2005 romy OBUT MPEJIOKEH BAapUAHT PEIICHUS MO BO3MOXKHOMY TOBBIIICHUIO
3(PEKTUBHOCTU CYIIKHU C UCIOIb30BAaHUEM THUIIOBOM CYNIUIBLHON MamuHbl. Ero
CYTh W3JIOKCHA B MPEIJIOKEHHOM NaTteHTe Ha u3obperenue [5]. CornacHo ero
CTEONM TPECThl MPEMIarajJoch CYIIUTh BEPTUKAIBHO MPU HUX MPOXOKICHUU
MEXJy OTPaHUYHUTEISIMH ITOTOKA TeruioHocuTeNs (puc.2). [lpuHIMnuaibHOR

HOBHM3HOM SIBUJIOCH MNEPEMCIICHUC TCIUIOHOCUTCIIS BAOJIb crelJIei.

e e S Puc. 2. Ilpennoxennas
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[Ipu oOcyxnenusx BapuaHTa cymkud no peuenuto BHUIITUMIT Bo
Bcepoccniickom HUU mo mnepepaborke nybstubix kynbTyp (BHUUIIK, r.
Koctpoma) OblT mpUHAT BO BHHMAaHWE HM3BECTHBIM aHAJIOT CYIIKH CTeOnei
KOHOILTM B cymwibHOW yctaHoBke CK (puc. 3a), mpemnoxkenHoit B [6] w
MCIIOJIb3YEMOW B HACTOSIIEE BPEMS MPHU OIEHKE KaueCTBAa KOHOIUISTHON COJIOMBI
no 'OCT 27024-86 «Conoma KOHOIUIsIHAs. TeXxHWYeckuwe yciaoBus» [/, T
3.3.2]. CormacHo »dToro anajora, CTeONHM CyIIaT, pacroiaras uX He
BEPTUKAJIbHO, a B TOPU3OHTAIBHON IUIOCKOCTH, oOOecredyuBasi IpU 3TOM
YCKOpPEHHUE CYIIKHM 3a CUET MepeMellleHue TeIIOHOCUTENs BJI0JIb cTediiel (puc.
30).

Hcnonp3ys cxeMmy CyIIMWIBHOM YCTAaHOBKM, YKa3aHHYIO Ha pUCYHKe 30,

kak 0azoByro, B0 BHUMJIK 6bun HauaThl ucclieoBaHHUS MO OOOCHOBAHUIO
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paduOHAJIBHBIX YCJ'IOBI/Iﬁ CYmIKu C Y4C€TOM PpC3YyJabTaTOB HOCJ'I@,Z[YIOHIeﬁ

MEXaHWYeCKOM MmepepaboTKH MOJCYIIEHHON TPECTHI.
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Puc. 3. Buemawmii Bua (a) u cxema (0) CYIIMIIBHONW YCTAaHOBKH C IIEJICBON
KaMepoil Jis IepeMENICHHs TETUTIOHOCHUTES BJIOJIb CTEe0Iei

a

BbUIM MPUHATE BO BHUMaHHWE OCOOEHHOCTH OOECKOCTPUBAHHS YYaCTKOB
JBHSHBIX TIPS BOTU3U 32)KHUMHOTO TPAHCIIOPTEPa TPEMaIbHOW MaIIMHBI (PHC.
6) [8] m ¢akT MOBBIMICHHBIX TMOTEPh BOJOKHA TPU TPEIAHUU KOHIEBBIX

YYaCTKOB TPAACH H3-32 MX HHTCHCHBHOIO 3aXJECTBHIBAHMS OTHOCHUTEIBHO
pabouunx kpomok owm [9].

o PRI EARENET SRRIN

Puc. 6. Crenenn
yIaJCHHs KOCTPbI
B TIpoIiecce
TpeHaHus JIbHA




B ornnumne or oOGeckocTpuBaHUS KOHIIEBBIX YYaCTKOB B 30HE 3a)XUMa
KOJINYECTBO OCTAaTOYHOW KOCTpBl Ha IPaKTUKE OKa3bIBAE€TCA Bcerjga oOolee
3HaUMTENbHBIM. (OKa3ajaoch, YTO MPUYUHOM DOTOrO — pa3HbBIE YCIOBHUS

HArpy»XeHHsl y4acTKOB NpsIeH 1Mo uxX JIuHe B nosie Tpenanus (puc. 7) [10].
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Puc. 7. I3MeHeHne KUHETUYECKOW SHEPTUU B PA3JIMYHBIX YCIOBUSAX TPEIAHUS
npu pazHoi juiuHe npsaei (A - 45 cm; b - 60 cm)



DTOT HEAOCTAaTOK OBUIO MPEIJIOKEHO MCKIIYUTh  TOCPEICTBOM
HCKYCCTBEHHOI'O YJIY4ILIEHUs MoKa3aTens oraensieMoctd O BOJOKHA OT KOCTPHI
B JIBHSHOW TpecTe. DTOT IMOKa3aTelb XapaKTEepPU3yeT JIEKAPTUKAIIMOHHYIO
CHOCOOHOCTH CTeOJIeH U 3aBucHT OT auamerpa [11, 12], a 3HauuT U OT AIMHBI L
ctebJieit, a Takke oT ux BiaaxHoctd W [13, 14]. Yem Ooublie amuHa ctedmei L
U MeHbllle MX BiaxHocTh W, TeM nyudme mnokaszatenb otaensemoctd O. C
yaérom [11] 3aBUCUMOCTh MEXIY BIAXHOCTHIO U JUIMHOW CTebnen
npudmkEHHO nMeeT caexyromui Bua: W = 1,3544 + 0,0345 L.

OMHOBPEMEHHO € 3TUM OBbUIM YCTAHOBJIEHBI B3aWMOCBSI3M Pa3pbIBHOM
HArpy3Kd BOJIOKHA U TIOKa3aTellsl OTACISIEMOCTH IO JJIMHE CTeOJIsi OT €ro
BJIQ)KHOCTH.

VYyuthiBas, 4TO IMHY CTeOJed W3MEHHUTb HENb3sl, ObUIO TNPUHATO
pellleHre YIy4dIluTh IO0Ka3aTelb OTIAEISEMOCTH B CpeaHed dYacTu credei
MOCPEJICTBOM CHIKEHHUSI BIAXXHOCTH. IlomydeHHble pe3ylbTaThl SBWINUCH
000CHOBaHMEM IieTIeco00pa3HOCTH qudPepeHIUPOBAHHON MOJCYIIKU CTeOIen
Mo WX JJINHE, a MMEHHO, BJIQXHOCTh B KOHIIEBBIX yYacTKaxX JOJKHA OBITH
OorbIlie, YeM B CpPEeNHHMX 4YacTsaxX crebseil. B aToi ciydae paspeiBHOE ycwiue
BOJIOKHA B BEPIITMHOYHBIX M KOMJIEBBIX YacTsAX credis OymaeT Boire [15].

Jlns obecrieuenust ykazaHHoW auddepeHuanuu ObUIo MPeaioKeHO JIBa
BapuaHTa CHUXXEHUS BJAXXHOCTH B CpEIHEH 4YacTH CJIOS MO €ro IIMpUHE:
JIOTIOJTHUTENIbHBIA  BBOJI TEIUIOHOCUTENSI B CPEAHIOID YacTh CJOSI  WIH
YBEIMYEHHE B HEW CKOPOCTH MEPEMEIIECHHS] TEIUIOHOCUTENSI OTHOCUTEIBHO
ctebsieil. CriocoObl JOCTHXKEHHSI TAKMX BapUAHTOB CHMKEHHS BJIAXXHOCTH ObLIN
3armareHToBaHbI [16, 17].

K 2010 romy mnosBistoTCcs MNyOJMKAaUMM C HOBBIMH PELICHUSIMU
BHUIITUMII (puc. 4) [18] u KI'TY (puc. 5) [19].

CornacHO pUCYHKOB 4 ¥ 5 ¥ B OTJIMYME OT BapHaHTa CYIIMIHBHOW MaIlTUHBI
BHUIITUMIJI, aBtopckum kosuiektuBoM KI'TY Obplna mpemnokeHa cxema,

HCKIIIo4Yaromiasa IMPpUMCHCHHC BHEIIHEH CYIHHHBHOﬁ KaMCpbl, HCIIOJIIB30BAHHC



BHEIIHErO TemloreHeparopa, Cama MalMHAa HMEET HECKOJIBKO MOIYJEH
(KOIMYECTBO, KOTOPBIX MOXET MEHAThCS B 3aBUCUMOCTM OT HA3HAUEHUS U
npousBoautenbHocTd MTA). Hcnonb3oBaHue NPEIIoKEHHOM CXEMbl ObLIO
OPHUEHTUPOBAHO HA €€ YHUBEPCAJIBbHOE NMPUMEHEHUE: HE TOJIBKO IS MOACYIIKA
cTebieil TpecThl (B TOM YUCIIE CITyTAHHOM ), HO U JIJISE OTXOJIOB TPETMaHusl.

7 Puc. 4. CymunbHas yCTAHOBKA,
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Puc. 5. CymunsHas ycranoBka, npemnoxkennas KI'TY
(aBTopsl: Bacuiwes F0.B., Kucenés H.B., [Tamun E.JI.)
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Oco0OeHHOCTBIO sBISIach Kamepa cymkd. OHa OblUla mpeiokKeHa B
BAapUaHTE, IIPU KOTOPOM OHA M3TOTOBJIEHA U3 TEILIOM3O0JUPYIOLIEro MaTepuaa,
C BEPXHHMMH OTKPBIBAIOIIUMUCS KpblllikamMu. EE momepedHoe cedyeHue ObLIo
BBIIIOJTHEHO C BO3MOXHOCTBIO PEBEPCHBHOIO MEPEMEIIEHUS TEIUIOHOCHUTEIS
BJOJb cTeOnel (B KaXXKIOM MOAYJEe CBOE HampaBieHHE mepemelieHus). B
CpeHEel 4YacTH IIMPUHBI Kamepbl ObUIM NPEIJIOKEHbl pemeHus s Oosee
WHTEHCUBHOM CYIIIKM CPEMHHBIX YYaCTKOB CTeOJIel B cloe.

Hccnenys Takoil BapuaHT MPOIECCa CYIIKH U CXEMBI JIs €T0 peaIn3alnH,
OBLITU BBISIBIICHBI PEKUMBI U YCIOBHS, IIPU KOTOPBIX €ro 0Ka3ajaoCch BO3MOKHBIM
peanusoBbiBaTh Ha mnpakTuke [20]. Ha kadenpe TIIJIB KI'TY Obut cosnan
NOJTHOMACIITaOHbBIN CTEHH s NPOBEAEHUA  DKCIEPHUMEHTAIBHBIX
uccnenoBanuii [21], ¢ Ucmoib30BaHUEM PE3yJIbTATOB KOTOPBIX MOITBEPXKICHA
PaBUILHOCTb BRIOPAHHBIX PEIICHUH.

HNTorom »TOoro moATBEPKAECHUS SIBUIACh 3allaTCHTOBAHHAs KOHCTPYKIIMS
cymmiibHOM Mamwuebl [22]. CorilacHO BBIJIAHHOIO TATCHTa Ha HW300peTeHHE
3akpemieH npuopurer KITY Ha MammHy, HMCKIIOYAKOIIYIO BHEHIIHIOKO
TEIUIOU30JIMPOBAHHYKO Kamepy. I[lomydwsio mnpaBOByr 3alllMTy pPELICHHUE
CO3JJaHHME CaMOW CYIIWJIBHOM KaMepbl M3 TEIIOM3OISLIHUOHHOIO MaTepHalia C
NPUMEHEHUEM  KpBIIMIEK  KaMmepbl Tyl OOCHY>KMBAHHUSI  CYIIMJIKH.
[TpunnunuansaeiM gaBuiicss npuoputeT KI'TY Ha KOHCTpYKIHIO, TIPU KOTOPOU
TEIJIOHOCUTENh MOXKET MepeMeniaTbess ¢ peBepcoM. IIpu 3ToM BO3QyXOBOJBI,
pPaCIIONIOKEHHBIE 1O KpasM KaMmepbl, MOTYT BBINOJHATh (PYHKIUHU, Kak
BO3/yXOCOOPHUKOB, TaK M BO3J1yXOpaclpeneanuTenei.

[Ipu nocnenyronieii padoTe NMpU BBISIBICHUH PAlMOHATBHBIX PEKUMHO-
KOHCTPYKTHBHBIX IMAapaMETPOB CYIIWJIBHOM MAIIMHBI W PEaTU3yeMoro ¢ eé
MOMOIIBIO TpoIlecca OBUIO OCYIIECTBIEHO KOMIBIOTEPHOE MOJAETUPOBAHUE €&

pabotsl. MccnenoBanus mpoBeiu ¢ UCIIOJIb30BAHUEM MMPOTPAMMHOTO KOMILIEKCa

ANSYS [23].



Puc. 6. DxcriepuMeHTanbHbIA CTEH AJI1 U3YyUYEHUS TIPOLiecca CYIIKU B Kamepe
IEeJIEBOrO THIIA

MopenupoBanue  mpolecca  MaccooOMeHa — ObLIO  MPOBEACHO
NPUMEHUTENBHO K TIPEIVIOKCHHOMY BapHaHTY CYIIKHA IIYTEM PEBEPCUBHOTO
NepEeMEIEeHUs TETUIOHOCUTENS BJIOIb YIaCTKOB CTEOJIeH C pa3HbIM TUaMETPOM B
YCIOBUSIX  JIBHDKEHHUSI CJIOS W 4depeaylomerocss (CBepXy —  CHHU3Y)
JONOJTHUTEIBHOTO BBOJIA TEIUIOHOCUTENSI B CPEMTHIOIO YacTh CJios (puc. 7).

[Tpu MonenupoBaHUU 0CO00C BHUMAHHE YIEISIM Pa30opoCy BIIAXKHOCTH
TPECTHI B CJIO€ Ha BBIXOAE W3 cymmiku. OKaszaloch, 4TO OOIIUI pa3dopoc 1o
BJIQKHOCTH B CJIOC TIPH HAJIMYHWH BapHallMH JUTMHBI cTeOsield cocrasiser 4,5 —
19,0%, yTO C TEXHOJOTMYECKOM TOUKHU 3peHUsl HEJOMycTUMoO. B ydacTkax cinos,
COCTOSIIMX U3 CTeOJIel MOBHIIIEHHOW UIMHBI B CPABHEHUH C Y4acTKaMu ¢ Oolee

KOPOTKUMH CTEOJISIMU BJIAXKHOCThH ObLiIa BBIIIIE.
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Puc. 7. Cxema MoenupoOBaHus U pe3yiIbTaThl pacyeTa BIAXHOCTH MO JAJIMHE
y4acTKOB cTe0JIeil pa3HOW JIHHbI

st ycTpaHeHHsT ATOrO HeIOoCTaTka ObUIO OOpalieHO BHUMaHUE Ha
U3BECTHYIO OOpaTHO TMPOMOPLHUOHATIBHYIO 3aBUCUMOCTH  KoddduimeHTa
BJIArONPOBOJHOCTU OT IUIOTHOCTH JIyOOBOJIOKHHUCTOT'O ChIpbsi [24, c. 64]. Dta
3aBHCHMOCTH ITO3BOJIMJIA MPEIJIOKUTh BApUAHT CYIIKH, IPU KOTOPOM YyYacTKH
CJIOS C pa3HOM MO JJIMHE CTeOJIeH JOJDKHBI MUMETh COOTBETCTBYIOUIHME ATOMU
JUTHHE TJIOTHOCTH.

I[To pe3ympraTam MOIETUPOBAHUS TaKOro0 BapwaHTa aBTOPCKUM
koiuiektuBoM KI'TY [23] Obuta monydeHa MOBEPXHOCTh OTKIMKA UCCIICTyeMOM
HEPAaBHOMEPHOCTH IO BJIQKHOCTH B 3aBHCHUMOCTH OT Kodddummenta
VIUIOTHEHHWsSI W IIMPUHBI CJI0S W3 KOPOTKHMX ctebneit (puc.8). Ha ocHoBe
pacyeToB  MPEMIOKEHO  JIMHEHHOE  ypaBHEHHWE  B3aHMMOCBSI3M  MEXIY
COOTHOIIICHUEM CpPeIHUX JUIMH CTeOJIe Uil KOPOTKOCTEOENBbHOrOo U

JUTMHHOCTEOEJIbHOTO Y4acTKOB ¢ios (S , %) U CTeNeHbl0 YIIIOTHEHHS] KOPOTKUX
cre6neii (K,). Eé sun cnenyronmmii: K, =2,311-0,0133-S |

IIpn nocTHKEHHMH, PACCUMTBIBAEMBIX IO 3TOH 3aBucumoctu K, , B
YCIOBUSIX (PAaKTUYECKUX 3HAUCHUM S, Oyner oOecreurBaThCs HEPABHOMEPHOCTD

CpellHEel BJIaXXHOCTH Y4acTKOB He 6osee 2%.
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HepaBHOMEPHOCTh YHACKOB CAOR NO CPEAHER BAAKHOCTH, %

Puc. 8. I3MeHeHne HepaBHOMEPHOCTH YYaCTKOB CJI0S1 CTE0JIEH 110 BIaKHOCTH B
3aBHUCHUMOCTH OT COOTHOIICHHS JUTMH CTEOIEH 1 CTENEHHN YIUIOTHEHUS
KOPOTKOCTEOEIbHBIX y4aCTKOB

[TomyueHHble pe3ynbTaThl SBUJIUCH OCHOBOM HOBOTO TEXHHUYECKOTO
pelIeHH s, COBEPIISHCTBYIONIETO MPEUIOKEeHHYI0 cxeMy cymku [25]. Ero cyts
3aKJII0Yaiach B U3MEHEHUH TUIOTHOCTH CJI0S1 B 3aBUCUMOCTH OT JJIMHBI CTEOIEH.

Jlia peanus3anu 3TOro BO3MOXKHO HCIOJIb30BaTh pa3Hble TEXHUYECKUE
pElIEHUs] MO M3MEHEHUIO IUIOTHOCTH CJIOSl, HO BCE OHU IPEIyCMATPUBAIOT
KOHTPOJIb CpeaHeW JUIMHBI CcTe0Jedl Ha BXOAE CYIIWIBHONW MAaIllUHBI.
JIOTIOMHUTENIBHO K A3TOMY KOHTPOJIIO II€JIeCOO0pa3HO TakKe MPUMEHSTh
BXOJIHOM KOHTPOJIb BJIQKHOCTHU MEPE CYIIKOH.

C yuerom mnpoBeaeHHbix B KI'TY wuccrnenoBanuii Obuia mpemsiokeHa
cxeMma CyIIMIbHON MallliHbI, ooecneunBaromias 6onee 3¢ (HEeKTUBHYIO MOACYIIKY
CpeaHeil yacTu ciosi U paboTaromiasi B CONPSKEHUH C Y3JI0OM O€3KOHTaKTHOTO

KOHTPOJIA JIHMHBI KW JaTYHKa BJIAXXKHOCTH creliieii Ha BXOJC € CYHIMJIBbHYIO



12

kamepy (puc. 9). Pabouas cymmibpHas KaMepa IMpeniaracMoil MalluHbI

npejacTaBieHa Ha pucyHnke 10.

¥ / y3€J U3MEHEHHS! TUIOTHOCTH
crebuieii B cioe

OECKOHTAKTHBIH KOHTPOJIb
BJIA)KHOCTH U JIJIMHBI crebueit

Puc. 9. Cxema cymuibHON MalllMHBI C IIEJIEBON KaMepoit

B cymunbHON KaMepe UMEIOTCSl HalpaBJIAIOIIUe HAJl CJI0eM MaTtepuana 6
0osiee OJHOrO JINCTOB C MPOruOOM 7 M 3aKpEIJIEHHbIE HA HUX KO3BIPbKU 8§ U
MOJI CJIOEM KO3BIpbKH, cooTBeTcTBEHHO 9 u 10. Bce nucTel ¢ mporudamu c
KO3BIPbKaMH YCTAaHOBJIEHBI C BO3MOKHOCTBIO M3MEHEHUS IIYTEM PETYIUPOBAHUS
PACCTOSIHUM MEXTy UX KPOMKaMHU U OOKOBOM CTEHKOW KaMephl, COOTBETCTBEHHO
Ki u II. Ot paccTosiHusi peryjimpyrorcsi B 3aBUCUMOCTH OT CBOMCTB H
COCTOSIHUA BBICYIIMBAEMOr0 MaTepuaia. Kpome Toro, KpoMKH BCEX KO3BIPHKOB,
PACIIONOKEHHBIX IO YTJIIOM K MOBEPXHOCTU TPAHCIIOPTEPA, UMEIOT KpaTyanme
PAcCTOSIHUSL OT MX KPOMOK J0 OCHOBaHHUA JUCTOB ¢ mporudom (BouteT) Hj. Mx
3HAUYEHUS MOTYT U3MEHSIOTCA 1O IWHUpUHE Kamepbl. KpOMKH KO3BIPHKOB

SABJIAROTCA KpHBOJ’IHHGﬁHBIMH. BCpXHS[SI JaCTb KaMEpPLI IOCPEACTBOM KPBIIICK
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oTKpbIBaercst s e€ obciyxuBaHus. Kpbimiku 11 Moryr OBITh BBINIOJIHEHBI
OJTHOCTBOPYATbIMU WJIM JBYXCTBOpYAaTbIMM. HMKHAS 4acTh KaMephl SBISAETCS
OoJIHOBpeMeHHO mnojaoHoM 13. K BHyTpeHHeW yacTu TpaHcrnopTepa BOJIU3H
KO3BIPHKOB, PACIOIO0KEHHBIX MO/ CIOEM MaTepHualia, 3aKperyieHbl cKpeOku 12
sl nepemenieHus copa. Ilog BeTBBIO TpaHCnopTepa C MaTepuaioM KpOMKa
OJTHOTO U3 KO3BIPHKOB, 3aKPETJICHHOT'O HA JINCTE C MMPOTUOOM, SBIISETCS OMOPOi
BETBU TPAHCIIOPTEPA, UCKIIOYAIOIIEHN €€ IPOBUCAHUE.

TpancnopTep mnepememiaercss MHOCPEACTBOM Bpallarolerocs Baia 14.
CreHKM Kamepbl H  BO3AYXOBOJOB  M3IOTOBJIEHBl C  IPUMEHEHHUEM
TEIUIOU30JIILIMOHHOI0 MaTepuaja, 4YTO TaKKE HCKII0YAeT MCIOJIb30BAHUE
BHEIIHEH TEIUIOW30JILMOHHOM Kamephl. TpaHcmopTep, IONOJHUTEIbHBIC
KaMepbl U CEKIMU C CYIIWJIbHBIMA KaMepaMHU 3aKpeIieHbl Ha OCHOBaHuu 15. B
JOTOJHUTENBHBIX KAMEPax pacloj0oKeHbl BO3AYIIHBIE 3aMKH, ITEPEKPBIBAIOIINE
CEYEHUE CYIIMIBHON KaMepHI.

B mnacrosmee Bpems B KI'TY yTOUYHAIOTCA OTAENBHBIE PEKUMHO-
KOHCTPYKTHMBHBIE ITApaMETPbl HOBOM CYIIMJIBHOM MAIIWHBI JUIsl U3TOTOBIICHUS €€

OIBITHOTO 00pas3Ia.
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Puc. 10. [Tonepeunoe ceueHre CymmuiIbHON KaMephbl
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BbIBO/IbI

1. OCHOBHBIMH NPEANOCBUIKAMHU JIJIs COBEPIIEHCTBOBAHUS MPOIECCA CYIIKU
JBHSHOW TPECThl U MAIMHBI JJI1 €ro peaiu3alliyl SBUJIUCh U3MEHUBIIHMECS Ha
npaktuke nocie pazpaia CCCP ycnoBusi mpon3BOJICTBA TPECTHI U OCOOCHHOCTH
e€ MexaHudeckoil mnepepabotku. Kpome 3Toro, mpounecc coBepIIEHCTBOBAHUS
6azupoBacs Ha pe3ynbrarax Hay4YHO-TEXHUYECKHUX pa3paboToK,
omyoymmkoBaHHbIX B KTU, a takxe pemienuii npenioxkeHHbx A.Il. ATBIXUHBIM,
M.M. KosanessiMm 1 b.H. MarBeeBbim.

2. CymecTByOIMe Ha MOPAKTUKE CYIIWIbHBIE MAIIWHBI JJISI JIbHSHOW
CTJIAHUEBOW TPECThl C YYETOM KOHCTPYKUHMH TpaHCIopTrepa s €€
NEPEMELICHHUS, YCIOBUI IMEPEMEIICHHS TEIUIOHOCUTENS U TPHU IOBBILIEHHON
BapuUalliy JJIMHBI CTeOJIel He TT03BOJISIOT A3(DPEKTUBHO UCIIOIB30BATh TEILJIOBYIO
SHEPTHIO JJISl CHUYKEHUSI BJIQXKHOCTHU JILHSHOTO ChIPbSI.

3. [Ipouiecc CylIKM pa3HbIX YYacTKOB CTeOJeH Mo UX UIMHE LeIeco00pa3Ho
OCYLIECTBJISITh C YYETOM OCOOEHHOCTEM HX MOCIEAYIOIIEr0 MEXaHHUYECKOro
obeckoctpuBanusa. CpemHsisi dYacTh CTeONe JODKHA WMMETh MEHBIIYIO
BJIAKHOCTb.

4, [Tpoiecc  cymku  1enecooOpa3HO  OCYIIECTBIATh  MOCPEICTBOM
NepEeMEeIIeHUsT TEIIOHOCUTENS BJOJb CTEO0JE B YCIOBHUSX HCKIIOUECHHUS
CBOOOJIHBIX OT CTEOJICH MPOCTPAHCTB.

S. [IpennoskeHHasi HOBasi CyIIMJIbHAsl MalllMHA JOJKHA OBITH MOJYJIHHOM.
KonuuectBo Moayseil omnpezaensercs MNPOU3BOAUTENBHOCTPIO MAIUH IS
MOCJEAYIONIEH MEXaHUYECKON nepepaboTKHU TPECTHI.

6. [IpennoxkeHHass  HOBasi  CylIWIbHas ~ MalllMHA  JOJDKHA ~ UMETh
OTPAaHUYEHHYIO CBEpPXy M CHU3Y Kamepy CYIIKH, H3TOTOBJIEHHYIO C
MIPUMEHEHUEM TEIUIOM30JIMPOBAHHBIX MaTepuanoB, O€3  BHEIIHEH KaMephl,
UCKIIIOYAIOLIEed MOoTepUu Temia. TerIoHOCUTENb MO IMIMPUHE MAIIWHBI JOJIKEH
MepeMenIaThCcsl BIOIb CTEOJIE C BO3MOXHOCTBIO Oornee 3 heKTUBHOM

MPOCYIIKU CpeTHEeN JacTu cTeOel B ¢iIoe, a 1o JJIMHE MAIlIMHBI — C PEBEPCOM.
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