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DOJeMEHTOM BEpPXHEIro CTPOEHHUS JKEeJIe3HOJOPOKHOTO MyTH SIBISIOTCS IINaibl, KOTOPbIE M3TOTABIMBAIOT B OC-
HOBHOM M3 JIpeBECHHBI. J[epeBsHHBIE IIMaNbl U3 HaTYypaJbHON APEBECHHBI UMEIOT PSAA HEAOCTATKOB. Y MEHBIIUTH HE-
JIOCTATKH LINaJI U3 HaTypaJIbHOM JpeBECHHBI BO3MOXKHO, €CIIM JUIS MX M3TOTOBJIEHUS MCIIOJIL30BaTh MOAU(UIIMPOBaH-
HYIO JIPEBECHHY MATKHX JIMCTBEHHBIX MOPOJ, KOTOpas 3a CUET IPECCOBAHMS OYET MO NMPOYHOCTH NMPEBOCXOANTH IITa-
J6I U3 HaTypaJIbHOM APEBECHHBI U TT0 CBOMM (PM3MKO-MEXaHWIECKUM IOKa3aTesIM HE YCTyIaeT IImajaM M3 HaTypailb-
HOMW XBOMHON aApeBecuHbl. OHAKO, OJHUM M3 HEAOCTATKOB MOAN(MHUINPOBAHHON IPEBECHHBI SIBIIETCS €€ CIOCOOHOCTh
W3MEHATh pa3Mepbl ¥ (OpMy IPH IOBBIIIEHUN BIAKHOCTH. B CBS3M ¢ 4eM, CyIiecTByeT HeoOX0JUMOCTb CO3AaHUs HO-
BOI'0 BBICOKOTEXHOJIOTHYHOTO PECypcocOeperaroniero Mponu3BOACTBA JKEJIe3HOAOPOXKHBIX LNl U3 MOAM(HIUPOBaH-
HOM JIPEBECHHBI C YJIyYIIECHHBIMH JKCILTyaTallHOHHBIMHU MOKa3aTesIMU (IPOYHOCTh, OMOCTOWKOCTh, (POPMOYCTOWYH-
BOCTb, HU3HOCOCTOMKOCTbH), MPEBOCXOAMIET0 CYIIECTBYIOLINE MPOU3BOACTBA. /[ yBenuMUeHHUs cpoka SKCIUTyaTalluu
JICPEBSIHHBIX LIMAJ, TOBBIMIEHHS WX OMOCTOMKOCTH M (POPMOYCTOHYMBOCTH HEOOXOAMMO CBIpbE AJISI NMPOU3BOJCTBA
LTI ITOJBEPTHYTh MPOMHUTKE COCTABOM aHTHCENTHKA M cTabmin3aTropa, T.e. IPOBECTH TEPMOMEXaHHIECKYI0 MOIU(H-
KallMIo JIpeBECHHBI. B KauecTBe ChIpbsi MOXKHO HMCIOJIb30BaTh APEBECUHY MSTKUX JIMCTBEHHBIX MOPOJ Oepe3bl M OCHHBI.
B 3aBucHMOCTH OT CTEIIEHH NPECCOBAHMS IIAJBI U3 3THX MOPOJ MO IMPOYHOCTH OYAYT NPEBOCXOIUTH INMAIBI U3 JpeBe-
CHHBI cocHBL. Ho mpu 3TOM BCe CBONCTBA IpEeBECHHBI COXpaHSAIOTCS (AeMIdepHble, IUAIEKTpUIecKue U apyrue). Paz-
paboTKa TEXHOJIOTUH MOJU(HUKALMN IPEBECHHBI BO3MOKHA HAa OCHOBE aHaIM3a (GU3MYECKHUX SABJICHUMH, JIEKAIUX B OC-
HOBE TexHonoruueckux onepanuii. C 3Toi 1eIbI0 TEOPETUUECKH PACCUUTAHBI KPUBBIC HArpeBa 3arOTOBKHU MO CEUEHUIO
B MACJISIHUCTOH >KHJKOCTH, BBIIIOJHEHHbIE HA OCHOBE KPUTEPUEB MOJO0MS, a Ha OCHOBE (DM3MUECKHUX SIBICHHH TEIUIO-
MaccooOMeHa paccYMTaHa IPOJOJKUTENBHOCTh CYIIKH 3aroToBOK. [IpUHSTEI METO/BI NPONUTKH, HATPYKEHHS U CHSI-
THUS 1aBJICHUSA TIPU IPECCOBAHMU.
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The element of the upper structure of the railway track are sleepers, which are made mainly of wood. Wooden
sleepers from natural wood have a number of disadvantages. Reduce the disadvantages of sleepers made of natural
wood is possible if their manufacture to use modified wood myag-kih hardwood, which by pressing will exceed the
strength of the sleepers made of natural Dre-spring and its physical and mechanical characteristics is not inferior to the
sleepers made of natural coniferous wood. However, one of the disadvantages of modified wood is its ability to change
the size and shape with increasing humidity. Therefore, there is a need to create a new high-tech re-surdobarokamere
the production of railway sleepers of the modified wood with improved ex-operational characteristics (durability, bio-
logical stability, dimensional stability, wear resistance), exceeding the existing production. To increase the service life
of wooden sleepers, increase their biostability and dimensional stability, raw materials for the production of sleepers
must be impregnated with the composition of antiseptic and stabilizer, i.e. to conduct thermomechanical modification of
wood. As raw materials it is possible to use wood of soft deciduous breeds of a birch and an aspen. Depending on the
degree of pressing the sleepers of these species will exceed the strength of the sleepers of pine wood. But at the same
time all properties of wood remain (damper, dielectric and others). Development of wood modification technology is
possible on the basis of analysis of physical phenomena underlying technological operations. With this purpose, the
theoretically calculated curves of heating of the billet in the section of the oily liquid, made on the basis of similarity
criteria and on the basis of the physical phenomena of heat and mass transfer calculated duration of drying preparations.
Accepted methods of impregnation, loading and relieving of the pressure during compaction.

Keywords: modified wood, drying, impregnation, pressing, antiseptic, humidity, stabilizer, physical and me-
chanical properties, sleeper

Beseoenue OZHOBpEMEHHO B IPOLECCE CYIIKU IPEBECUHBI BCE

CyIIecTBYIOIIME BHIBI U CIIOCOOBI CYIIKH JIpe-
BECHHBI OCHOBBIBAIOTCSI Ha OCOOCHHOCTAX Neperadu
TeIUTa BEICYIIMBaeMoMy Martepuaiy. [1o mepemade Ten-
Jla IPEeBECHHE pa3IMdaroT YeThIpe BUAA CYIIKU: KOH-
BEKTHBHYIO, KOHIYKTHUBHYIO, DPaTHAllMOHHYIO, DJIEK-
Tpudeckyto. [Ipu mpousBozacTBe mman u3 mMoaudum-
POBaHHOW JPEBECHHBI HCIONB3YETCS] KOHBEKTHBHAS
CYIIIKa B HarPETHIX KHUIKUX CYIIMIBHBIX areHTax.

ATEHTOM CYIIKH JAPEBECHHBI MOXET OBITH JIIO-
0ast ruapodoOHas KHUIKOCTh: pa3InyHbIe Macia, Mac-
JSHHUCTBIC AHTHCENTHKH (KPEO30T, AHTPAIICH, JKU-
KOCTh TexHmdeckas koHcepanuonHas (JKTK), merpo-

nmatyMm) mapaguH U npyrue runpohoOHBIE PacTBOPHL.

Jlecorexuuyeckuii :xypuana 1/2018

BBIIIEYKa3aHHbIE )KUJIKOCTH €€ MPOIMUTHIBAIOT [9].
BrichbixaHue [PEBECHHBI B JIIO0OH IKUIKOCTH
MOXET MPOUCXOUTh TOJNBKO MPH TEMIEpaType, mpe-
Bemmarorierr 100 °C, [4]. B 3aBucHMOCTH OT pexuma
CYLIKH BBITAPEHHBIA M3 JPEBECHHBI Map OyIeT UMETh
OOJIbIIYI0O WJIM MEHBIIYIO CTereHp meperpesa. Ily-
3BIPBKU MEPErpeToro napa, BBIXOMAIIEIO U3 JIPEBECH-
HBI, YBEJIMYHBAsCh B 00bEME, OTPBIBAIOTCS OT €€ MO-
BEPXHOCTU M BCIJIBIBAIOT HAa MOBEPXHOCTH KUAKOCTH B
BaHHe. TakuMm 00pa3oMm, 1Mo cBoei (HU3NUECKOM CYIIHO-
CTH CIIOCO0 CYIIKH JPEBECHHBI B XHUIKOCTIX OJIU30K K
croco0y CYIIKH B cpelie meperpeToro mapa. PasHuna B

TOM, YTO TEMIIEpaTypa MOBEPXHOCTH IPEBECHHBI NPH
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KUIKOCTHOH CYIIIKE paBHA TEMIIEPAaType CpPensl, a IpH
cymKke B meperperoM mape Ommska ty (100 °C), mo
KpaitHe#r mepe, B 1-ii mepmop cymkd. lloBbimeHHas
TeEMIIEpaTypa IOBEPXHOCTH  [JIPEBECHHBI  MPHUIAET
OOJIBIIYIO TUIACTUYHOCTh MaTepually, BCIEACTBHE YEero
YMEHBIIAETCsl MOBEPXHOCTHOE pacTpeckuBanue [6]. K
JOCTOMHCTBAM CII0C00a CYIIKH B )KHUAKOCTAX OTHOCST-
Csl COKpaIlleHHEe MPOJODKUTEIFHOCTH CYIIKH, IPOCTO-
Ta HKCIUTyaTallid U YMECHBIICHHE THIPOCKOITMYHOCTH U
BIIATOTIOTJIOMICHHUS BBICYIIICHHOTO MaTepHaa.

JIONTOBEYHOCTh M KA4ECTBO H3ACIHN M3 MOJIH-
(GUIMPOBAHHOW IPEBECHHBI ompernesieTcs €€ OuHo-
CTOMKOCTBIO U (hopMOycTOIUMBOCTBI0. C 3TOH LEIbIO
JpEeBECHHY Iepe]] IPecCOBaHUEM HEOOXOIUMO IMPOIH-
TaTb pPacTBOPOM aHTHCENTHKA CO CTaOWIN3aTOPOM.
[Ipn cymke ApeBeCHHBI B MACISHUCTBIX KHIKOCTSIX
Haunbosee 3 (HEeKTUBHBIM SABIISIETCS CIIOCOO IPOITUTKU B
ropsYe-XOoJIOJHBIX BaHHAX.

IIpeccoBanne apeBecHHBI - OOHO M3 Hambojee
MIEPCIIEKTUBHBIX HAMPABICHUH YIyqIICHUS ee (HU3UKO-
MEXaHUYECKUX CBOMCTB. Marepuan, noiaydaemblii B
pe3yibTaTte YIUIOTHEHUsS APEBECHHBI, 00iamaetT Oosee
BBICOKMMH MMPOYHOCTHBIMU CBOMCTBaMH I10 CpaBHCHUIO
C MCXOJHOW (HaTypanbHON) ApeBecuHoil. [loBbienue
IIPOYHOCTH IIPOMCXOMUT 3a CYET YMEHBIIECHHUs (CILTIO-
[IMBaHMA) TOJIOCTEH KIIETOK, COCTABIISIOIINX ISl OTe-
yecTBeHHBIX 1opox 40...77 %, Ipu cOXpaHEHHH MacChl
JPEBECHHEI.

W3 pa3nu4HbIX BUIOB MPECCOBAHUSA IS TIPOU3-
BOJICTBA KEJIE3HOJIOPOXKHBIX MM M3 MOIUPHUIUPO-
BAaHHOW JPEBECHHBI INPHMEHSIETCS OJHOOCHOE IIOIe-
peYHOe paBHOMEPHOE IIPECCOBAHHUE, IPH KOTOPOM Jpe-
BCCHUHA YIUIOTHACTCSA PaBHOMEPHO KakK IO JJIMHE, TaK U
B [IONIEPEYHOM CEYEHUU TPECCYeMOH 3aroToBKH [8§, 9].

BennunHa cTeneHM mpeccoBaHWS OIpPEAEIIeT
IUIOTHOCTh MOAM(DHUIIMPOBAHHOHN ApeBecHHBL. B 3aBu-
CUMOCTH OT Ha3Ha4eHUS W 00JacTH NPUMECHEHUS He-
00X0IMMO TPaBUIBLHO OOOCHOBAThH CTETEHb MPECCOBaA-
HUsI, &, CJENOBATEIbHO, M IUIOTHOCTh MOIU(DHIUPO-
BaHHOW npeBecwHbl. Ha puc. 1 mpexacraBineH rpaduk
3aBUCUMOCTHU TUIOTHOCTU APCBECUHLI Gepe31>1 1 OCHHbI
OT CTENEHH IIPECCOBAHUSI.

KavecTBo MoaudupoBaHHON APEBECHHBI, 3a-
BHCHUT OT TE€XHOJIOTHUECKHX I1apaMeTPOB CYIIKH, IPO-

TINTKA U TPECCOBAHU IPEBCCUHBI.
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Puc. 1. 3aBUCHMOCTh TUIOTHOCTH APEBECHUHBI Oc-

PE3bI U OCHUHBI OT CTCIICHU IIPECCOBAHUS

OCHOBOTIOJIATAIONTIM TTAPAMETPOM 3THX OIepa-
Ui SBIISIETCSl TeMIlepaTypa Cpenbl W JAPeBeCHHBI (Ha
ITOBEPXHOCTHU H B [IEHTPE 3arOTOBKH).

Cormacao I'OCT 78-2004 «Ilmansl nepeBsH-
HbIE JUIs KEJE3HbIX J0pOr WUpPOoKoi koneu. TexHuue-
CKHEC YCJIOBUS» DPa3MEpHBIC XapaKTECPUCTHKH IIIMal -
180%250%x2750 mm. Ilocne mnpeccoBaHus TOJIIMHA
mman w3 MOAM(HUIMPOBAHHON OpPEBECHHBI IOJDKHA
cooTBeTCTBOBATEL 180 MM TarkXe Kak M TOJIIMHA IIIajl
13 HaTypanbHOW apeBecuHH [5]. C ydueToM cremeHn
MPECCOBAaHUA HEOOXOJUMO TPAaBHILHO 000OCHOBATH
TIepBOHAYANBHBIN pa3mep 3aroToBku. Ha puc. 2 npen-
CTaBJICH TpaduK JJIs OnpeeicHus Ha4aabHBIX pa3Me-
POB 3aroTOBKH C Y4€TOM CTCIICHU MMPECCOBAHUA.
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Puc. 2. 3aBucumocTh HauaabLHOrO pa3Mepa 3aroToB-

KH 110 TOJIUHE OT CTECIICHU MPECCOBAHU

[TockonbKy aApeBecHHA SBISIETCS aHU3OTPOII-
HBIM MaTEpHaJIOM, TO NPH HATPEBAHUM M CYIIKE pac-
MIPEAEIEeHNE TEMIIEPATyPbl BHYTPH APEBECHHBI HEPAB-
HOMEpHOE Kak [0 Ce4eHMIO, TaK U 1o AnuHe. Harpesa-
HUEC 3aroTOBOK APEBECHUHLI IMPOUCXOAUT B MaCJIAHHU-
croit xuakocru (JKTK), Temneparypa xotopoil ompe-
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JeTsieTcsl TepMOMEeTpoM. Temmeparypa IO CEYCHHIO U
JUIMHE 3arOTOBKH, HA BCEM IIPOTSHKEHUH IIpolecca Io-
JTydeHus: MOAUGHUIMPOBAHHON APEBECHHBI, ONpeNeNs-
€TCs XpOMETIb-KOIeNIEBBIMU TePMOIIapaMH.

[Iponecc cymiku B MaCIASHUCTOM KHIKOCTH
BO3MOXEH TOJBKO MOCIE JOCTHKEHHs JpPEeBECUHON
temrepatypsl cbie 100 °C [4]. YunTeiBas 6onbinon
pa3Mep MaTepHaia o TOJILUHE, IPOLECC ero mporpe-
Ba, a, CIIEIOBATEIbHO, M CYIIKH MPOTEKAET HEPaBHO-
MEPHO TI0 CE€UEHHIO, YTO MPEICTaBICHO Ha pHC. 3.
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ot moBepxHOoCcTH 112,5 MM); 2 — Ge3pa3mepHast KOop-

JTHATa % =0,5 (56 Mmm); 3 — 6e3pa3MepHasi KOOpIUHA-

Ta X = 0,25 (28 mm)
R

Puc. 3. HarpeBanue npeBecuHbI Oepé3bl IO CEYCHUIO B

MAaCIITHUCTOH XuaKocTd npu Temmnepatype 130 °C

IlpencraBneHHble Ha pUC. 3 TEOPETUUECKHUE
KpPHBbIE HarpeBa JpeBecHHBI Oepe3bl M0 CeYeHHI0, HOo-
Jy4EHHbIE pacyeTHHIM METOZ0M, OCHOBBIBAsICh Ha KPH-
Tepusax monodust (kpurepuit @ypoe F,, 6e3pazmepHas

temnepatypa [ u Oe3pasmepHas koopauHata X ) mo
R

M3BECTHOM MeToauke [2, 3].
OpuentupoBouHo yepe3 2,5-3,0 uwaca moBepx-

HOCTHBIE CJIOM 3aroTOBKH (28 MM OT NOBEPXHOCTH -
X
EZO'ZS) Jocturaror temmeparypsl csbime 100 °C

MOCJIE Yero HauMHAETCsl UHTEHCUBHOE BhINApPUBAHUE U3
HUX CBOOOAHOH Biaru. [lo Mepe manbHEUIIEro MPO-
rpeBa 3aroToBkH 1o ceueHuto csaiiie 100 °C npoucxo-
JUT yriryOJieHne 30HBI BhlnapuBaHusi. OpHeHTHPOBOY-

HO Yepe3 7 4acoB Ha PAacCTOSHUH 56 MM OT TIOBEPXHO-

Jlecorexuuyeckuii :xypuana 1/2018

CTH (% =0,5) temneparypa gocturaer 100 °C. Uepes

11,5 gaca temmeparypa B HeHTpe 3arotoBku  (112,5

MM - ~=10) mocruraer 100 °C u mocie 4ero Haum-
R

HaeTcs MPOoIecC BRIIapUBaHus BiIard. M uepe3 HeKOTo-
poe BpeMs BIaKHOCTh B LIEHTPE 3aTOTOBKU COCTABHT
25-30 %.

Cymka sBIseTcs caMOil TNPOIODKUTEIHHOMN
omepanuell TEXHOJIOTHYECKOTO Ipolecca MOIydICHUS
MOJU(UIMPOBAHHONW JPEBECUHBI COBMELICHHBIM CIIO-
coboM. JIMUTENBPHOCTh CYIIKM 3aBUCHT OT HadaJIbHOM
BJIQXKHOCTH U TEMIIEPATyPBI JPEBECUHBI U TEMIICPATY-
PBI MaCIISTHUCTOM XKHUIKOCTH.

[IpogomKUTETFHOCTH TIPOIIecca CYIIKHA 3aBUCHT
OT HaYaJIbHOW BIIAYKHOCTU IPEBECHHBI, KOTOPas MOXKET
OBITh ONpEIeNIeHa BECOBBIM METOIOM WM KOCBEHHBIM
METOJIOM — BIIarOMEPOM.

[TpoIOMmKUTENBHOCTh CYHIKH OEpe30BbIX 3aro-
TOBOK paszMepoM 225x250x2750 MM ¢ Ha4dalbHOMN
BiaxxHocthIo 50 %, 60 % u 70 % Obu1a onpeeieHa 1o
TEOPETUUECKOMY pacdyeTy Ha OCHOBE (M3MYECKUX SIB-
neHuit TerutomaccooOMeHa [4]. Pesynbratel TeopeTH-
YEeCKOT0 pacdera MPONOJDKHTEIBHOCTH CYIIKH OT Ha-
qanepHOU TeMmepaTypsl 5,6 °C (cpemHeromoBasi TeMIe-
patypa mis T. BopoHex) u mpu Temreparype MpoIH-
TogyHOrO coctaBa 130 °C mpencraBieHbl Ha puc. 4.

OpueHTHpOBOYHAS OOIIasi MPOJAODKUTEIBHOCTh
CYLIKH Oepe3oBoit 3aroTOBKH pa3mepom
225x250%2750 MM oT HauasneHOU BraxkHoctu 70 % 1o
koHeuHo 22 % cocraBuna 67,4 yaca, mocijie TOro Kak
B pabodell BaHHE TeMIIepaTypa MPOIMUTOYHOTO COCTaBa
nocturHet 130 °C.

[Ipn HauwanpHOM BiakHOCTH ApeBecwHBI 70 %
MIPOAOIDKUTETHHOCTD CYIITKH COCTABHUT OKOJIO 67 YacoB,
pu BnaxaocTu 60 % - oxomo 60 gacos, a mpu 50 % -
47 gacoB. YMEHBIIICHHE HAYAIbHOW BIIAYKHOCTH ITO3BO-
JUT CYHIECTBEHHO COKPAaTUTh MPOJOJIKUTEILHOCTh
rpouecca Cymky. s NOBbIIIEHHUs IPOU3BOJUTEIIBHO-
CTH YCTaHOBKH U 3(QEKTUBHOCTH pabOTHI IIPEAIpH-
SATUS, 1eJIeCO00pPa3HO MPOM3BOAUTH aTMOC(HEPHYIO
MOJICYILIKY JIPEBECHHBI OT CBEXECPYOJIEHHOH BIIaXKHO-
ctu 10 50-60 %.
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Puc. 4. KpuBsle Cymku Immanbsl U3 APEBECHHBI Oe-
pe3bl oT HayanbHO# BiaxkHoctu 70 %, 60 % u 50 %
0 KoHeuHou 22 % mpu Ttemmepatype cpeast 130
°C
Pe3ymnpTaTel TEOPETHYECKOTO pacyera MpoJoJ-
JKUTEJIBHOCTH CYIIKHA OT Ha4YallbHOW TeMmmepaTypsl 5,6
°C (cpenneromoBasi Temreparypa ansi T. Boponex) u
Ipu TeMmmepaType NOpomuTodyHoro cocrasa 120 °C
MIpeCTaBIICHbI Ha PUC. 5.
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Puc. 5. KpuBas cymku mimainsl U3 JpeBECHHBI Oepe-
3Bl OT HagabHOHN Biaxxaoctu 60 % u 50 % mo xo-

HewHOH 22 % mpu Temnepatype cpeast 120 °C

AHanu3 KpUBBIX, MPEICTABIEHHBIX HAa pUC. 5
MIOKa3bIBAET, YTO MOHIDKCHNUE TEMIIEPATYpPbl TOPSYEro
pactBopa a0 120 °C, yBenuuuBaeT MPOJOJIKHUTENIb-
HOCTh CyIIKH Ha 49 %. DTO CyIIEeCTBEHHO MOHMXKAET
3¢ PEKTUBHOCTH pabOTHI yCTAHOBKH.

Crenyromas onepanys TEXHOJIOTHYECKOTO Ipo-
recca - mponuTka. [IponuTka mmaabHbIX 3arOTOBOK Ha
nabopatoproit ycranoske CIIK-1M ocymectsisiercs
CIoCOOOM TopsiYe-X0JoIHbIX BaHH. CIIocO0 TIPOMUTKH
B TOpsYE-XOJIOJHBIX BAHHAX 3aKIIOYAECTCSI B TOM, YTO
IIPY NIPOTPEBE B BAHHE C TOPSYUM IIPONUTOYHBIM CO-
CTaBOM IIPOMCXOJMT PaclIMpEHHE W YaCTUYHOE yale-
HHME BO3ayXa W HapoB Bojubl. Jlanee ciemyer ObicTpoe
MOTPY>KEHUE MPOTPETON APEBECHHBI B XOJIOIHBIN pac-

TBOpP TIPOMTUTOYHOTO COCTaBAa, BBHI3BIBAIOIIEE IMTOHMKE-
HUE TapIHaIbHOTO JaBJICHUS MapOBO3IYITHON CMECH B
KJIETKax JPEeBECHHBI HIDKEe aTMOChepHOro, u obpazo-
BaHHE B HUX HEKOTOPOTO BaKyyma, KOTOPbIil, COBMECT-
HO C )IeﬁCTBPIeM KaluJiJIApHbIX CHII, 06ecneqMBaeT
BBEJICHHE IPOIUTHIBAIOIIETO COCTaBa Mpu atMochep-
HOM JaBjeHuu [2, 3].

[Iporecc MPONMUTKY HAYUHACTCS TPH JTOCTHKE-
HHUHM JPeBECHHOM cpenHer BiaaxHocTH okoio 30 %. Ilo
IOCTI)KEHUH JPEBECHHOW BIIAYKHOCTU OKolo 22 % B
BAaHHY IOJAETCSI XOJIOAHBI PacTBOpP C TeMIlepaTypou
okosio 40 °C u BeIIEpKHUBaeTcs B TeueHue 1,5 4...2
4acoB. B 3T0 BpeMs IpoucxXoauT WHTEHCHUBHAs, Iy0o-
Kas MPOIMUTKA IPEBECHHBI.

[Tocne sToro npeBecrHa HarpeBaeTcs O TEM-
nepatypsl 80-100 °C B ropsguem pacTBOpe U HaUUHAET-
Csl TIPOLIECC MPECCOBAHUS, MPOJOIDKUTEIFHOCTh KOTO-
poro cocraBisieT okoino 3,0 gacoB. B mporecce, xorna
ropsiYvii, a MPONUTOYHBIM COCTAaB BBIKAYMBAETCS W3
paboueit BaHHBI, a XOJOIHBIA 3aKaYMBACTCS, TPOUCXO-
IUT HE3HAYHTENbHOE WX CMEIIMBaHUE, HO 3TO HE CKa-
3bIBACTCS HCIraTUBHO Ha Ka4Y€CTBC U l"J'Iy6l/IH6 IIpOIHUT-
KH. HpO]IOJ'DKI/ITeJ'H)HOCTI) CJIMBa ropsga4ero ImnmponuToyd-
HOT'O COCTaBa M 3aJliBa XOJOJHOTO JOJDKHA OBITh HE
Goiee 5 MUH.

3aBepluarolell onepanueil TeXHOJIOTHYECKOTO
mporecca MPOU3BOJACTBA MOTU(PHUIIMPOBAHHON JpeBe-
CHHBI COBMEIIIEHHBIM CITIOCOOOM Ha OTBITHOH yCTaHOB-
ke CIIK-1M sBnsieTcsi 0THOOCHOE PaBHOMEPHOE Ipec-
coBanue. llukiiorpaMMa JaBiieHHsI PECCOBAHMS Jpe-
BECHHBI IIPE/ICTaBIICHa Ha puC. 6.

[IpencraBnenHas Ha puc. 6 LUKIOrpaMma CTy-
IIEHYAaTOr0 HArpy>XE€HHs, BBIAEPKKH W Pa3TPyKEHUs
MTO3BOJIUT OOECIICYNTh YCTOWYHMBYIO (hopMy H3IEIHA
IpH WX SKCIUTyaTallud. 3aJaHHBIA pasMep H3IeNus
OyZeT IOOCTHUTHYT TOCJe BBIACPIKKH (pelaKcamuu) U
MIOJTHOTO CHATHA HANPSKCHUH OO0 aTMOC(HEpHOTO H
mpolriecc TMpeccoBaHus 3akaHumBaercs. OOmias mpo-
JIOJDKUTENBHOCTE TIPOIIecCa IPECCOBAHHUS COCTaBIISIET
Tpu vaca. [1, 10].

IIpouecc npeccoBanust NPOUCXOAUT IIPU TEMIIE-
parype HIpOIUTOYHOro cocraBa B paboueld BaHHe 80
°C. [locne 4yero UUPKYJISLUUS TOPSAYETO AHTUCENTHKA
MPEeKpaIIaeTCsl ¥ 3ar0TOBKA OCTHIBACT B paboucii BaHHE
o temmeparypsl 40-50 °C, opHeHTHPOBOYHO B Tede-

Hue 10 yacos. J{ns MOBBIIIEHUS TPOU3BOAUTEIBHOCTH
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YCTQHOBKHM TIPOILIECC OCTHIBAaHHUSA MOAM(UIIMPOBAHHON

APEBCCUHBI BOBMOXXHO ITPOBOAWTH B OT/ZICTIbHOM BaHHE.
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Puc. 6. lluknorpamma gaBiieHus IpH olepanuu
MIPECCOBaHMUS

IIpumeyanue: Touka 1 COOTBETCTBYET TeMIEpaTy-
pe npeBecunsl 80 °C; Touka 11 menee 80 °C

Teoperndeckne KpHUBBIE IIpoliecca IOJTyYESHUS
MOJU(UIIMPOBAHHOW JPEBECHHBI JUIS TIPOM3BOJCTBA
JKEJIE3HOJOPOXKHBIX IHIAJI M3 JPEBECHHBI Oepesbl ¢
HadaJIbHOH BiiakHOCTBIO 70 % W TemmepaTtype ropsde-
ro mponurodHoro pacteopa 130 °C, mpencraBineHa Ha

pHC. 7 U ABIAIOTCS OCHOBOH I pa3pabOTKH TEXHOJIO-

£,% W, % t,°C
60 g

THYECKOTO TIporecca. Buigoodwvl. TeopeTnaeckn paccyu-
TaHbl KPUBbIE HarpeBa 3arOTOBKH IO CEYCHUIO B Mac-
JSHUCTOM *)uakocTu mpu Temmeparype 130 °C nHa oc-
HOBe KpurepueB momodus (DPypwe, Oe3pazmepHOU
TeMIepatypsl u Oe3pa3mepHoll koopauHatel). Ha oc-
HOBe (PM3MYECKUX SIBIEHHH TeruioMaccooOMeHa pac-
CUYMTaHA NPOJOIDKUTEIFHOCTh CYIIKH 3aroTOBOK OT
HavaJIbHOHM BJIQXKHOCTH 10 TpeOyeMoi koHeuHOH. s
IITyOOKOW TPOIUTKH APEBECHHBI B MACISIHUCTON XKUJI-
KOCTH TIPHHST METOJ[ TOpsiue-XoJIOHbIX BaHH. OpueH-
TUPOBOYHO MPOJODKUTEILHOCTh 3TOHW OINEpaluu Co-
CTaBISIET OKOJIO TpeX yacoB. Ha ocHOBe nuTepaTypHbIX
JAaHHBIX JIA MPECCOBaHUA APCBECUHBI NIPUHAT CTYIICH-
JaThId METOJ HArpy>KCHUsA U CHATUA OaBJICHUA C I10-
CIIEAYIOIEH BBIACPKKOW INpH (HUKCAMH KOHEUHOTO
pasMepa NpeccOBaHHOM 3aroTOBKU JUIS CHaja Harps-
skeHus (penakcanuu). Ha ocHOBe MUTEpaTypHBIX JlaH-
HBIX 7SI IPECCOBAHUS APEBECHHBI IMPUHAT CTYNEHYA-
TBI METOJ HArpy>XEHUsI M CHSATHS JIaBJICHHS C ITOCIe-
JYIOUIeH BBIIEPKKON MpH (PUKCAIMA KOHEYHOIo pas-
Mepa NIPECCOBAaHHON 3ar0TOBKHU TSI CHaJa HANPSKEHUS
(penaxcauun). IlpencTaBieHHbIE TEOpETHYECKUE pac-
YCThl NPOAOJIKUTECIBHOCTH TCXHOJIOTMYCCKUX OIlCpa-
LW Harpeea, CyIIKM W HPONUTKH onepauuii OyayT
YTOYHEHBI HKCIIEPUMEHTAILHO HA ONBITHOW YCTaHOBKE
CIIK-1M.

Paboma evinonnena 6 pamkax npoexma 20¢3a-
Oanusa Ne 11.3960.2017/4.6.
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1, 2, 3 — Temmepatypa (t) B LleHTpe 3arotoBkH, Ha paccrosiauu 0,5R (pamuyca) u 0,25R (pamuyca); 4 — kpuBasi BiaxxHoctu (W); 5 — creneHb

MPECCOBAHMSI 3aTOTOBKH (&)

Puc. 7. TeopeTW{ecxMe KPHUBBIC ITpoHecca IMoJyuUCHUSA MOI[PI(bHLIPIpOBaHHOﬁ JAPEBECUHBI JIs IIPOU3BOACTBA IIPU HaYaJIbHON BJIQXKHOCTH JApEeBECHU-

Hbl 70 % 1 TeMmepaType ropsiiero IponuTouHoro pacrsopa 130 °C xkene3sHOJOpOKHBIX I
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PA3PABOTKA TAPAMETPOB TEXHOJIOI'HYECKOI'O ITPOLECCA JUIsI IPOU3BOACTBA
3ATOTOBOK IIIIAJI U3 MOJU®ULIMPOBAHHOM JIPEBECUHBI

MITaJnit HayuHbli cotpyanuk JI.A. Iapunos'
JIOKTOp TEXHHUYECKUX HayK, mpodeccop B.A. Ilamaes’
miaaquui HayuHbli cotpyaHuk U.H. Me)me)leBl
1- ®T'BOY BO «BopoHexckuil rocyiapcTBeHHbIH JiecoTexHuuecKuil yausepcuteT uMeHu [.d. Mopo3oBay,

Boponex, Pocculickas @enepanus

Llenbro paboTHI sBIISIETCS pa3pab0TKa HapaMeTPOB TEXHOJIOTMYECKUX PEXKUMOB, MTOIyYeHH MOAU(UIIMPOBAHHON
JPeBECHHBI AJIS IITaJl, COBMEIICHNEM ONEpaLii CyIIKH, IPOIUTKU 1 IPECCOBaHMsA. B mporecce nmpoBeaeHus HCcieno-
BaHMS MCIOJIB30BAHBI CIEAYIOIINE METOABI: aKTHBHOTO 3KCIIEPUMEHTA, JTabOpaTOPHBII METO]] ONPEICIEHHS pa3MEpHO-
Ka4eCTBEHHBIX XaPAKTEPUCTUK HCXOJHOTO CBHIPbsl, J1a0OPaTOPHBIH METOJ HMPOBEAEHHS TEXHOJOTMYECKOro Mpolecca
MOIy4eHUs MOAU(UIMPOBAHHOW APEBECHHBL. B pesyinbrare McciemoBaHUsl BIEPBbIE ObUTH OTPaOOTAaHBI HapameTphl
TEXHOJIOTUYECKUX PEXUMOB CYNIKH, MPOMUTKH M NPECCOBAHMS, COBMELICHHbIE KaK MO MECTy, TaK ¥ 10 BpeMeHU. B
KauecTBE CBIPBS IS MPECCOBAaHUS MPUMEHSIIACh IpeBecHHa Oepe3bl B Bujae Opyca ceueHueM 250 x 235 mwm, AIUHOM
2750mMM, BmakHOCTBIO 75-80 %, mioTHOCTBIO 550-600 Kr/mM’. OCHOBHBIE KOHCTPYKTHBHBIE H TEXHHKO-
9KCIUTyaTallIOHHBIE [TOKA3aTeM ONBITHOW YCTAaHOBKH ITO3BOJISIIOT JOCTUYb U MOJJIEPKUBATh ONTUMAJIbHBIE ITapaMeTphI
TEXHOJIOTUUECKUX PEKUMOB CYLIKH, ITPOIIUTKHU M IIPECCOBAHMS B T€UEHHE BCEr0 TEXHOJIOIMYECKOTO IIpoliecca MoIryye-
HUSI MOIU(HUIIMPOBAHHOM NpeBecuHbl. Pa3paboTaHHbIC MapaMeTpbl TEXHOIOTHIECKUX PEXXUMOB JIETTIH B OCHOBY TE€XHH-
YeCcKHX ycloBHH Ha mmmaisl u3 M1 (MoandunmpoBanHas JpeBecrHa), a pa3paboTaHHBIH TEXHOJOTHYSCKUIN periaMeHT
PEKOMEHIOBAH K BHEIPEHHIO B ONBITHOE IPOM3BOJACTBO IIMaN N3 MOAU(UIMPOBaHHON ApeBecuHbl. HoBH3HA pe3ynbTa-
TOB HAay4YHO-HCCIIE/IOBATENBCKOM PabOThI - KAUECTBEHHO HOBBIE, HEM3BECTHBIE B MPOMBIIIICHHOCTH, IPAKTUKE U JIUTE-
patype pa3pa®orku. [lomydeHbl ONTHMaNbHBIE PEKUMBI CYIIKH, IPOIUTKH Y IIPECCOBAHUS JAPEBECHHBL: TEMIIEpaTypa
ropstuero antucentuka 120 °C, Bpems mporpesa M CyIIKH JpeBecHHBI 38 yacoB, BpeMs IPONUTKH 4 yaca, BpeMs mpec-
coBanus 17 yacoB, ynensHoe naienue 0,8 MIla, Bpemst ocThIBaHUS 6 4acoB, CTeNEHb npeccoBanus 22 %. Pexomenmy-
€TCsl MCIIOJIB30BAHUE TIOJIyYEHHBIX PEXKMMOB K BHEJPEHHIO B IIPOW3BOJCTBO ISl IIOIYyYESHHUS KEJIE3HOMOPOIKHBIX IITIal
U3 MOIM(HIMPOBAHHON JIPEBECHHBI C YJIyUIICHHBIMH SKCIUTyaTALMOHHBIMU TOKa3aTeIsMH: IIOTHOCTh 700 Kr/M’,
BIAXHOCTB 22 %, Mpeaen NpOYHOCTH MPU CKaTHX BJIOJIH BOJOKOH - 41,5 MIla, rimyOnHa MpONUTKH TOIEPEK BOJIOKOH
5,5 mm, ¢ Topua 110 Mm.

KnroueBble c10Ba: NponuTKa, CyIlKa, IPECCOBAHMUE, ONBITHAS YCTAaHOBKA, PEXXHUMBI paOOThI, MACISTHUCTBINA
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