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OCOBEHHOCTH TEXHOJIOI'HYECKOI'O ITPOIECCA
MNPOU3BOJACTBA KOMIIO3UIIMOHHON ®AHEPHI C BHYTPEHHUM
CJIOEM HA OCHOBE JAPEBECHbBIX OTXO/10B
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Ilpeocmasnenwvi mexHono2u4ecKue ocobenHocmu npouzeoocmea
KOMNO3UYUOHHOU (hanepbl ¢ HAPYIHCHbIMU CAOSAMU U3 TUCMOS8 TYUWEHO20 UNOHA U
BHYMPEHHUM 3aNOJIHUMeNeM HA OCHO8€ USMENbUYeHHbIX OPeBeCHbIX OmX0008 HA
npumepe NOMOYHOU TUHUU POPMUPOBAHUS U 20PAUE20 NPECCOBAHUSL.

KiruyeBble cjoBa: JyIIEHBIM INNOH, JIPEBECHBIE OTXOABI, JIPEBECHBIN
HaIOJIHUTENb, KOMIIO3MLIMOHHAs  (aHepa, TEXHOJIOTMYecKas IUIaHUPOBKA,
TEXHOJIOTUS ITIPOU3BOJICTBA.

B TewyeHume mociaemHMX ~— ACCATWIETHM B LENAX  OOecredeHus
KOHKYPEHTOCIIOCOOHOCTU ~ BBIIIyCKaeMOW  HPOAYKIMM  1epen  (aHEpHBIMU
OPEeNNpUATUAMH  OCTPO  CTOMT  BONPOC  CHIDKEHHS  MaTepUaiOeMKOCTH
npousBoactBa [1]. B MwupoBoil mpaktuke (yHKIHMOHHpOBaHUSA (daHEPHBIX
OPEeANpUsATANA MPU HAJTUYUM OINEpalMd OKOPKH ChIpbsi 00pa3ylolluecs OTXO[IbI
nepepabaThIBAlOTCS B IIEMY M CTPY)XKKY U HANpaBlAIOTCA B IPOU3BOJCTBO
JIPEBECHOCTPYKE€UHbIX IUIMT. Ilpu OTCyTCTBUM omepanuud OKOPKH OTXOJbI
CKUIalOTCsl B TONKAaxX KOTENbHbIX. JlaHHbIE HampaBieHUs HepepadOTKu
00pa3yoIIUXCsl OTXOAO0B HE SIBISIOTCA JAOCTATOYHO 3(P(EKTUBHBIMHU, TaK KaK HE
BJIUSIIOT Ha TOKa3aTellb pacxoaa (haHepHOrO ChIpbsi HA M3TOTOBJICHUE €IUHUIIBI
OPOAYKLHUH.

B  ¢danepHom mnpousBoacTBE  HEHU30€KHO  OOpa3yroTCs  OTXOABL:
O0TOpaKOBaHHOE HU3KOKAYECTBEHHBbIE KpYIJIbIE JIeCOMATEpHallbl M BBIPE3KH
NeQEKTHBIX MECT IMPH PACKPOE ChIpbsi Ha YypakKd, OTXOAbl OT JyHIEHUs (ILUIOH-
pBaHKHA, OOPE3KH KYCKOBOI'O HIMOHA), OTXOJbI OT (popmMaTHOM OOpE3KH roTOBOU
npoaykuud ¥ Ap. OnHuM u3 HampaBiieHUH 3((EKTUBHOrO MCHOIb30BaHUS
JIPEBECHBIX  OTXOAOB  (paHEpPHOrO  MPOM3BOJACTBA  SIBISIETCS  BBIYCK
KOMITO3ULIMOHHOM (haHepbl ¢ HApY HBIMHU CIOSMH W3 CJIOEB JYIIEHOIO IIIOHA U
BHYTPEHHHMM CJIOEM Ha OCHOBE HM3MEJBYEHHBIX JPEBECHBIX OTXOJOB B CMECH C
kjieeM. BoBieueHue M3MeNnbUYeHHbBIX OTXOJ0B B NMPOU3BOJCTBO KOMIIO3UIIMOHHOU
(danepsl MO3BOIUT FP(HEKTUBHO UX YTUIU3UPOBATH U YIYUIIUTh SKOHOMHUYECKHE
nokazaTenu paboTbl (PaHEPHOTO MPOU3BOACTBA — CHHU3UTh PACXOZ ChIPbs H
ce0eCTOMMOCTh CTUHHIIBI POYKIHHA [2].

CHU3UTHP MaTepUaNTOEMKOCTh (PAaHEPHOTO MPOU3BOJCTBA MOXKHO TaKXkKe
NyTeM MCIOJIb30BaHUs MPU BBIMYCKE KOMIIO3UIIMOHHBIX MAaTEpUajIoB Ha OCHOBE
INOHA C 3arM0JIHEHUEM Ha OCHOBE U3MENIbYEHHBIX OTXO0JI0B



CENbCKOXO03ICTBEHHOI0 MTPOU3BOJICTBA (KOCTPHI JIbHA, CEYKH 3JIAKOBBIX PACTCHUH,
U3MENBUYCHHOM coioMbl W Jp.) [3], a Takke Ha OCHOBE COBMELICHHBIX
HAIOJHUTENEH (CMECH JIPEBECHBIX U OJHOJETHUX PACTUTENBHBIX HAMOJHUTENEH)
[4]. B cinydae mcmofib30BaHMs HEAPEBECHBIX HIIM COBMEIICHHBIX HAIOJIHHUTEIICH
TpeOyeTcsi  UCMOJb30BaHUE  CHEIUATBLHO  CHUHTE3UPOBAHHBIX  KIEEB  WJIHU
Monu(UKalKg ~ TPAJAUIIMOHHO  TNPUMEHSIEMBIX  KJIeeB Uil  OoOecredeHus
PaBHOMEPHOTO OCMOJICHUS TIPUMEHSIEMOT0 HanoaHuTens [5-7].

OKCNEpUMEHTAIbHO ~ yYCTAHOBJICHO, YTO HAWOOJBIINE MPOYHOCTHBIC
MOKA3aTeNu JTOCTUTAIOTCSA Y KOMIIO3UIIMOHHON (haHephl, HAPY>KHBIE CIIOM KOTOPOil
COCTOSIT U3 B3aMMHONEPHEHIUKYJISAPHBIX JIMCTOB JYIIEHOrO IIMOHA, BHYTPEHHEE
3aI0JIHEHHE — Ha OCHOBE JpeBecHO-KieeBor kommosuiuu [8]. Ee Bbimyck Moxer
OBITh OPraHW30BaH MYTEM PEKOHCTPYKIIUU OTJEIbHBIX YYACTKOB CYIECTBYIOIIUX
(haHepPHO-TUTUTHBIX TPEINPUATANA WU TTyTeM CTPOUTEIHCTBA HOBBIX MTPOU3BOJICTB
C YCTaHOBKOM MOTOYHBIX JTUHUH [9].

N3BecTHa 3amareHTOBAHHAS JIMHUA JJISI TPOU3BOJACTBA APEBECHO-CIIOUCTOTO
Marepuaga C HapyKHbIMH CIOSAMH W3 JPEBECHOrO IINMOHA W CIUIONIHBIM
BHYTPEHHUM 3aIlOJHCHHEM Ha OCHOBE JPEBECHO-KIeeBOM kommosuiuu [10].
Onnako maHHass JMHUS — 00JIajlaeT HU3KOM MPOW3BOJIUTEIBHOCTHIO, TaK Kak
IIPECCOBAHME  MAaTepHalia  OCYLIECTBISETCA B  OAHOMNPOJETHOM  IIPECCE,
dbopmupyeTcs HEJI0CTaTOYHAast MPOYHOCTH MOJIy4aeMbIX JIPEBECHBIX
KOMITO3UIIMOHHBIX MAaTE€pUajIoB NpH HM3rHOe, MOCKOJIBKY IMPU TPAHCTIOPTHUPOBKE
CTPY>KEUHOI'0 IMaKeTa MO TPaHCIOpTEpaM JIMHUU 3a CueT BHOpaluil mpoucXOomauT
YaCTUYHOE OCBHIIIAHUE CTPYXKH, MPUBOASALIEE K CHUXKEHUIO TUIOTHOCTHU
BHYTpPEHHEr0  CJosi, paboTa JMHUM CONpsKEHA C  HAJIWYMEM BO3BPATHBIX
ornepanui.

B cnydae peKOHCTPYKIMH CYIIECTBYIONIUMX (PaHEPHBIX MPOU3BOJICTB, IS
MOJIHOTO WJIM YaCTHUYHOIO TEpexojia Ha BBIMYCK KOMITO3UIIMOHHOTO MaTepuaia u
MOBBIIICHUNA TEXHOJOTHYECKON A(H(HEKTUBHOCTH TOJDKEH TMPOU3BOJIUTCA PSJT
MEpPOTIPUATHN:

1) IlpuBsizka K OKOJIOMPECCOBOMY OOOPYIOBAHHUIO y4acTKa (pOpMUpOBAHUS
KOMITO3UIIMOHHOTO MaTepHalia: cMecuTels, (GOpMUpYIOIIeld MaIluHbI, Ipecca s
XOJIOAHOM MOANPECCOBKHA MATEPHAIIA.

2) Pa3memenne W ycTaHOBKa OOOpYIOBaHHS B TMOTOYHYIO JIMHHUIO C
MUHHUMH3AIMENR UM OTCYTCTBHEM BO3BPATHBIX OIEpalluii, KOTOpOE€ HEOOXOIUMO
JUIs. TIOJATOTOBKM MaTepuaja BHYTPEHHEro CJ0sl, a UMEHHO COPTUPOBKHU IS
TEXHOJIOTMYECKOM IIeNbl, CYIIWIbHOrO Oapabana, OyHKepa MJig XpaHEHUs
MEJKOIIEPALMOHHOr0 3aI1aca LIENbl, CBIPON CTPYKKHU, CYXOU CTPYKKH, COPTUPOBKHU
CYXOH CTPYXKKH, ITpecca s XOJOJHOU MOCIOMHOM MOIMPECCOBKHU.

3) HM3MmeHeHHE TEXHOJOTUYECKHX PEXKUMOB TOPSYEr0o U  XOJOJHOTO
IIPECCOBAHUs MaTepuana.

TexHomorn4eckuii mpouecc Npou3BOACTBa KOMIIO3ULIMOHHOIO MaTepuaia Ha
OCHOBE IIIIOHA U JIPEBECHO-KIEEBOW KOMIIO3ULMHU TOIKEH COAEPKATh CIEAYIOLINE
OTeparuu:



1) Komrekc mnpeaBapuTeNbHbIX OINepaludii MO0 MOATOTOBKE JIYIIEHOTO
IMOHA, APEBECHBIX YAaCTHUII, CBSI3YIOLIETO U J00ABOK.

2) Hanecenue kiess Ha 00€ CTOPOHBI MPOMEKYTOYHBIX (BHYTPEHHHUX U
IEHTPaJIbHBIX) JIUCTOB IITMOHA, OCMOJICHHE APEBECHBIX YACTHIL JjIsl (PopMUpOBaHUS
BHYTPEHHHUX CJIOCB.

3) VYknaaka mpoMeXyTOUYHBIX (BHYTPEHHHUX) JINCTOB INIMOHA U HApPYKHBIX
JUCTOB IIMOHA BO B3aMMOIEPIEHAMKYJISPHOM HAIpaBJIE€HUU B Hadalle COOpPKHU
nakera. Onepanuys Npou3BOAUTCS B Hadalie M B 3aKJIIOYECHHE COOpKM mnakera. B
cllydae WM3roTOBJIEHUsT Marepuana 1o cTpykTtype Ne2 Ttpebyercs ykiajka
LHEHTPAJIBHOrO JMCcTa. HakpblBaHWE BHYTPEHHErO CJOSI W3 JIPEBECHO-KIIEEBOU
KOMIIO3UIIUU, CHOPMHUPOBAHHOTO B MOCIEAHIOI O4epeb, JIUCTAMHU IITIOHA.

4) ®opmMupOBaHHE BHYTPEHHHX CJOEB (B 3aBUCUMOCTU OT CTPYKTYpHI
MaTepuaia) U3 JPEBECHBIX YACTHUI[ CMEINIAHHBIX CO CBS3YIOIIMM M TapaduHOBOI
AMYJIbCUEH, ITyTEM HACBHINIKU Ha MIPEJBAPUTEIHLHO YIOKEHHBIE JIMCTHI IITMOHA.

5) KoHTpoabp Macchel OpEBECHBIX YAcCTUL NpH (POPMUPOBAHUU BHYTPEHHUX
CJI0€B, JI MPAaBUJIBHOTO PACIIOJIIOAKEHHUSI [IEHTPAIBHOT'O JIMCTA IINOHA.

6) IlocnoitHas X00aHAs MOJNPECCOBKAa BHYTPEHHUX CJIOEB. BhImonHseTcs
JUTS YITYYIIEHUS TPAHCTIOPTA0EIbHOCTH U TIPEIOTBPAIICHHS CMEIEHUST HApYKHBIX
JIMCTOB B MPOLECCE 3arPy3KU B TOPSIYM MPECC, YIYUIIEHHUs] KaueCcTBa MaTeprala.

7) I'opsiuee nmpeccoBanre cHhOPMUPOBAHHOT'O MaTEepHaIa.

8) Kowmreke mocnenpeccoBoit o0pabOTKM MaTepuana isd HpUIaHUsS
roroBoro Buja (oxyaxjaeHue, ¢opmaTHas oOpeska, HuUIudoBaHUE, COPTHUPOBKA,
yIaKOBKa U JIp.).

[IpumenntenbHo k ycnmoBusMm HAO «CBE3A  Koctpoma» OCHOBHBIE
TEXHOJIOTUYECKHUE PEIICHUS M0 OpraHu3alliy BbITYCKa KOMIIO3UIIMOHHON (haHepbl
JOJKHBI OCYILIECTBIISTHCS B KJIECUJIBHOM LIEXE C MOHTAXEM IMOTOYHOW JIMHHUH I10
(OpMHUPOBAHUIO U MTPECCOBAHUIO MaTepHUaa.

TunoBoli BapuaHT JUHWUU (POPMUPOBAHUS KOMIIO3UIIMOHHOUN (DaHephl Ha
6a3e ropsiaero npecca [1-714b npencrasnen Ha puc. 1.
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Puc. 1. IIpumep muianupoBKH 000pYAOBaHMS HA y4acTke (DOPMUPOBAHUS U
MIPECCOBAHMS KOMIIO3UITMOHHON (haHEePHI:
1 — npecc ropsiuero npeccoanus [1-714b;
2 — madT 171 IpEeMa CIIPECCOBAaHHOTO MaTepHaia;
3 — 3arpy304Has dTAKEPKa,
4 — OICTONTHOE MECTO ISl JINCTOB IITNOHA;
5 — TpaHCHOPTEP JUCTOB ILINOHA;
6 — hbopmupyromas mammHa J[D-2M;
{ — TIpecc MPOXOAHOTO TUTIA JUIs XOJOAHOU MocaoitHo#M noanpeccoBku De Mets;
8 — My ILCUPYIOIIHIA CTOT;
9 — cTaHOK /17151 HAHECEHUS KJIes;
10 — mogbeMHBIN CTOJ JTSI CTOII IITIOHA;
11 — momaaKa st MPUTOTOBJICHUS U BCTICHUBAHUS KJIEEBOTO COCTABA;
12 — cmecurens JICM-5.

OCOOEHHOCTBIO JJAHHOW JIMHUU SIBJISIETCSL BBEACHUE JIOMOJIHUTEIbHBIX
KJICEBBIX BaJIbIIOB JJIsI OCYIIECTBICHHUS BO3MOXKHOCTH OTIEIbHOU COOPKH HUKHUX
U BEPXHUX TIOMJIOKEK IIMOHA, a TakKXKe BBEICHUE TMpecca IS XOJOJHOU
TIOJIMTPECCOBKH, TO3BOJISIIONIEIO YJIYYIIATh TPAHCHIOPTAOEIbHOCTh OpUKETa 0
KOHBelWepy, O00JIerYuTh 3arpy3ky B palOouue MPOMEXKYTKH Topsyero Ipecca,



IIOBBICUTH  PAaBHOMEPHOCTb  PACHPENEICHHs APEBECHBIX YAaCTHUL, CHU3UTH
Pa3HOTOJIIIMHHOCTh M KOpPOOJICHHE NaKeTa, YTO CIOCOOCTBYET MOBBILIEHUIO
($U3NKO-MEXaHNYECKUX MOKa3aTenel KOMIO3UIIMOHHOMN (paHEPHI.

Opranuzainusi MOpPOU3BOJICTBA  KOMIO3UIIMOHHOW  (haHephl  MO3BOJISIET
YMEHBIIUTh  PAcXxof] JPEBECHOTO  ChIpbs, A(PPEKTUBHO  YTUIUZUPOBATH
oOpasyroluecss JIpPEBECHbIE OTXOJbl, PACHIMPUTh ACCOPTHUMEHT BBIMTYCKAEMBIX
KJIEEHBIX MAaTEpPHAJIOB C BBITYCKOM KOHKYPEHTOCIIOCOOHOW MPOAYKUUU JUIs
CTPOUTEIILCTBA, MeOenbHON IIPOMBIIIIEHHOCTH, aBToO-, BaroHo-,
KOHTEHHEPOCTPOCHHSI U IPYrux cep NpuMeHEHus.
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