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HawuGomnbIiero 5KOHOMHYECKOTO U COLMANBHOTO 3((eKTa B JECONMUICHHN MOXHO JOCTHT-
HYTb IIpH TIIyOOKOH mepepadoTKe CHIPbs, HCMOJIb3YsS WHTCHCUBHBINA ITyTh Pa3BUTHS MPOU3-
BOJICTBA, IPH KOTOPOM MaKCHMAJBHBII BBIMTYCK MPOIYKIUH BBICOKOTO MOTPEOHTEIHCKOTO
Ka4yeCTBa NOJy4acTCAa MpU MUHUMAJIBHOM pacxod€ ChIpbs, SHEPIUU, MATEpHUATIOB U YCJIOBC-
YECKHX PecypcoB. B rHOKHX aBTOMaTH3MPOBAHHBIX JECOMMIBHBIX JHHHUAX, COOTBETCTBYIO-
IUX TPETheMy YPOBHIO MHTCHCHU(UKAIUH JECONHMIFHOTO IPOHM3BOACTBA (IPHMCHCHHUE
BBICOKHX TEXHOJIOTHH), B KA4E€CTBE JICCOMUIBHOIO 000PYI0BaHUS MOT'YT OBITh UCIIOJIb30BA-
HbI JICCOMUIIbHBIC, JICHTOYHOIMWIIBHBIC U KPYIJIONMUWJIbHBIE CTaHKH, BKIIOYAIOIIHUC IUJIBHBIC
MOJYJIH C BO3MOXHOCTBIO MX TO3MLOHUPOBAHHUS HA HEKOTOPOM PACCTOSHUH APYT OT Apyra
B 3aBHCHUMOCTHU OT IUIAHa PacKpos chipbs. J[is obecnieueHns: BHICOKOH 3(PEKTUBHOCTH pa-
O0TBI TMHUI THUIIBHBIE MOIYJIH JOJDKHBI 00J1aaTh BBICOKON Ha/leXHOCTBIO, 00eCTIeYnBaTh
TpeOyeMyro TOYHOCTh MHJICHHS ¥ MaJIblil pacXo/] IPeBECHHBI B ONHJIKH, HMETh MaJible raba-
PHUTBI U METAUIOEMKOCTb. DTO MOXXET OBITh JOCTHTHYTO HPH CO3MaHHHU JICCOMMIBHBIX MO-
JyJied ¢ adpoCcTaTHYeCKUMHM HampassitoluMu st . Ha kadenpe TeXHUUECKOro HHKH-
HHUPHHra WHCTUTYTa DHEPIreTUKH M TpaHcmopta CeBepHOro (ApKTHYECKOro) dhenepaabHOro
YHUBEPCHUTETa MO pyKoBoACTBOM Ipod. I'.d. [IpokodreBa HHUIHATHBHO BeLyTCs PaOOTHI
M0 CO3JJaHUIO HOBBIX JIECOMMIIBHBIX MOJIYJICH, MPEIOKeHa, HAyYHO 000CHOBAaHA U TEXHHU-
YeCKH MpopadoTaHa KOHCTPYKIIMS JICCOMMIIBHOTO CTaHKa ¢ IMHJIOH, IBMKYLIEHCs 10 KPHBO-
JIMHEWHBIM adpOCTaTHYSCKHM HampapiisioiinM. CTaHOK OTHOCHTCS K pecypcocOeperaro-
LIEMY JIECONMIIBHOMY 000pynoBaHui0. OpUTHHAIBHOCTh TEXHUYECKUX PELIeHUl MOITBep-
KJIAeTCsl aBTOPCKUMU cBHJeTeNnbcTBaMu. Co3/1aH He MMEIOLIHH 3apyOeKHBIX aHAJIOTOB JKC-
NEpUMEHTAIBHBIN JIECOMMIBHBIN CTAHOK C MOJOCOBBIMH HEPACTSIHYTHIMHU IWJIAMH, COBEp-
IHAIMUMH  BO3BPATHO-MIOCTYNATCIBHOEC ABMKXCHUE B aA3POCTATUYCCKHUX HAIIPaABIAIONIUX.
CTaHOK, B OTJIMYHE OT JICCONMUIIBHOU paMbl, HC UMECT MUJIBHON paMKH, 3aXBaTOB JJIA HATA-
KEHUsI I 1 MEXIMIBHBIX TPOKJIa oK. McrplTanne cTaHKa B YCJIOBHAX, OJU3KUX K ITPOM3-
BOJICTBEHHBIM, JIAJI0 MOJIOXKHTENbHbIC pe3yabTaThl. BemyTcst paboThl O CO3MaHHIO KPYTIIO-
IIMJIBHOTI'O CTaHKa C KOHBHGBOﬁ mutoi. Onucanue OJHOTO M3 BAPUAHTOB TAKOI'0 CTAaHKa
TaKke paccCMOTpPeHOo B pabore. PacnmimBaemblii MaTepuan MPOXOJUT Yepe3 LEHTPAIbHYIO
YacTh MHIIBL, II03TOMY €€ JHaMeTp MEHBIIIE, YeM y CTAaHKOB TPAIMIUOHHON KOHCTPYKIHH C
MUIBHBIM BaJIOM. Y MCHBIIACTCS TeMnepaTypHHﬁ nepemnaa mo paanycy JAuUCKa IMAJIbI, YTO
MPUBOJMT K TOBBIMIEHUIO YCTOWYMBOCTH ITWJIBI U TOYHOCTH THiieHHs. ONOpPHBIN AWCK, Ha
KOTOpBIH HacakeHa KOJIbIIEBas ITHJIa, BBIMOIHSCT (DYHKIHIO HAITPABIISIONIETO HOXKa.
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Knioueswvie cioea: HOBBIE TEXHOIIOTHH, THOKHE aBTOMATH3NPOBAHHEIC JICCONMILHBIC JIMHIH,
JIECONUJIbHBIE MOJYJIU, JEHTOYHONMJIBHBIN CTAHOK € MHJIOH, ABMXKYIIENWCS IO KPUBOJIMHE M-
HBIM a3pOCTaTUYECKUM OIOpaM, JIECONUIIbHBIA CTAHOK C HEPACTAHYTHIMU MOJIOCOBBIMU IH-
JIaMH{, KpYTJIONUIBHBIN CTAHOK C KOJIBLIEBOM MUJIOHU.

Ilepen poccuiickuM JECOMMIIEHUEM CTOUT 33/1a4a Iepexo/ia Ha MHTEHCUBHBIN
IyTh Pa3BUTHUS, [IPU KOTOPOM BO BCE BO3PACTAIOIIMX 00bEMax IMPOU3BOAUTCS MPO-
JOYKIHUST BBICOKOTO MOTPEOUTENHCKOTO KauyecTBa MPU MUHUMAIIBHBIX pacxojax Chbl-
pBsl, SHEPTUHU, MaTEPHUAJIOB U YEJIOBEYECKUX PECYPCOB.

WnateHcudukanus Mpou3BOACTBA MOXKET OBITh peaJin30BaHa 3a CUET CO37a-
HUSI TEXHUKH HOBOTO TOKOJICHUSI U Ha ee 0a3e — HOBBIX BBICOKMX TexHomoruid. Co-
3aHue THOKMX aBTOMATH3UPOBaHHBIX JeconmnbHbIX TuamiA (I"AJIJI) cooTBeTCTBY-
€T TPETheMy YPOBHIO HHTEHCH(HUKAIINH JIECOMTMIBLHOTO TIPOU3BOICTRA [5, 6].

Oco6ennocts ['AJIJI 3akirouaercss B TOM, YTO IUIAHBI U PEKUMBI PaCKpOsI
MIJIOBOYHOTO CBHIPbSI M3MEHSIOTCSI aBTOMAaTHYECKH B 3aBUCUMOCTH OT €r0 pa3Mep-
HO-KaYeCTBEHHBIX XapaKTEePHUCTUK.

Hogas texnonorus (ocHoBanHHas Ha mpuMeHneHnn ["'AJIJI) o cpaBHEHHIO C
CYLIECTBYIOLIEH UMEET CIIeIYIOIe JOCTOMHCTRA!

1. Poct npon3BOIUTETBHOCTH TPYAa MPH MPOU3BOACTBE MUIIOMATEPUATIOB 32
CYET 3HAYUTEIHLHOTO COKPALICHUS ONIEPallii HA CKIAJax ChIPbs U MHJIOMAaTepHaIoB
¥ aBTOMAaTHYECKOTO BBIOOpa ONTHUMAJBHBIX PEKUMOB MUJICHHS IPEBECHUHBI Ha Jie-
COIMJIBHBIX MOIYJISIX.

2. YBenuueHHE BBIXOJla NHMJIOMATEPHalOB 3a CYET BbIOOpa palMOHAIBHBIX
TUTAHOB PAcKpOsi CHIPBS C YIETOM Pa3MEePHO-KaYECTBEHHBIX XapaKTEPUCTHK KaxI0-
ro HOCTYHAOLIET0 Ha PacIWIOBKY OpeBHA.

3. IloBblnIeHne KayecTBa MWJICHHS APEBECHHBI 332 CYET aBTOMATHYECKOIO
KOHTPOJISI KQUeCTBa IOJIy4aeMbIX MWIOMATEPUAIIOB U aBTOMAaTUYECKON KOPPEKTH-
POBKH PEKHUMOB ITUIICHUSL.

4. VY emieBieHne W3roTOBJICHUS U KCIUTyaTallii 00OPYAOBaHHS 32 CUET HC-
M0JIb30BaHUs YHU(UIMPOBAHHBIX JIECOMMIBHBIX MOJTYJICH.

5. CokpallleHre YMCIEHHOCTH Pa0OTAIUX MyTeM aBTOMATHU3allUH OCHOB-
HBIX TIPOU3BOJICTBEHHBIX OIEpAIHii.

OpHOM U3 TIIaBHBIX 3a1a4, CTOSIIIUX NP pa3padboTke oreuecTBeHHBIX ["AJII,
SBJISIETCSl CO3JIaHKE JIECOMMIBHBIX MOJYJEH, 00NaIalonX MajbIMU rabapUTHEIMU
pa3MepaMy U METANIOEMKOCTBIO, BBICOKOM HaJIe)KHOCTBIO U TOYHOCTBIO MTUJICHUSL.

B nanHOi1 cTaThe maeTcst KpaTkas XapaKTepPHCTHKA HOBBIX JIECOMIIBHBIX MO-
mynent st I'AJLL, cozmaBaembix B CADY nmenn M.B. JlomoHOCOBa HA OCHOBaHHUH
Oonpioro o0beMa HCCIIeIOBaHNN, N300PETaTeNbCKOM EATETbHOCTH U KOHCTPYK-
TOPCKHX padoT.

IIpod. I'.®. [IpokodseBbIM MpeaioKeHa, HAYYHO 000CHOBAHA U TEXHUYECKH
nmpopaboTaHa KOHCTPYKIIHS JIGHTOYHOIMIIBHOTO CTaHKA C MHJIOW, ABIDKYIIEHCS MO
KPHUBOJHMHEHHBIM a3pOCTaTHYECKUM Harnpasisifonmm (puc. 1), o0t Buj ero npu-
BezieH Ha puc. 2. CTaHOK He HMeeT 3apyOeKHbIX aHaJIoroB. TeXHUYeCKre pelieHHs,
WCIIOJIb30BaHHbBIE TPH €70 CO3/IaHUH, 3alTUIIEHBI IIECTHI0 aBTOPCKUMHE CBUETEINb-
CTBaMH.
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Puc. 1. KoHCTpyKIMsI IEHTOUYHOIMIIBHOTO CTaHKa C THJIOH, ABHXKY-

IeiicsT 1O KPUBOJIMHEHWHBIM ad3pPOCTATHYCCKHM HAIPABIISIOLIUM:

1 — orpaxnaenue; 2 — nua; 3, 6 — BEpXHssS M HIKHSSI KDUBOJIMHEHHBIE

a3pOCTaTHYECKUE HANPABILIIOIINE; 4 — MEXaHU3M HATSHKCHHS TIHJIBL,
5 — mexaHu3m noxayu; 7, 8 — mpUBOIHBIC (PPUKIIHOHHBIC KOJIeCca

JIeHTOUHONMNIBHBIA CTAHOK C IWIOH, IBIXKYIIEHCS 110 KPHUBOJIMHEHHBIM
a’pPOCTATUYECKHM HAIPABIAIOIUM, OTHOCHUTCS K pecypcocOeperarommemMy Jeco-
MUWIBHOMY 00OpYIOBAaHHUIO, TaK KaK MpPH €ro HCIOJIb30BAaHUHM BO3PACTAET BBIXOJ
nwiomMaTepuaoB Ha 2...3 %, cHmxkatoTcs sHepro3arpaTtsl Ha 10...15 %, ymeHs-
[Iat0TCsl TabapUTHBIE Pa3Mepbl U MeTautoeMKocTh Ha 30...50 %, moBsiaercst 1071-
roBe4HOCTh Ty Ooriee yeM B 20 pa3 W OTKPBIBAETCS BO3MOXKHOCThH HCIIOJIL30BATh
JICHTOYHBIE MBI C 3yObsIMH, OCHAILICHHBIMU TBEPBIM CIIJIABOM.

Puc. 2. OOwmmii BHUI JIEHTOYHOIIMILHOTO
CTaHKa C MWJIOH, JBMXKYLIEICs M0 KPUBOJIU-
HEWHBIM a3pOCTATHYECKUM HAIMPABIISIOIIUM
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CTaHOK TaKoO¥ KOHCTPYKIIMH MOYHO HCIIOJIb30BaTh B Ka4eCTBE OJHOMMIBHO-
ro AETUTENBHOTO W JIECOMMJIBHOTO MOAYJS B MHOTONWIBHBIX JICHTOUHOMMJIBHBIX
cTaHkax nepsoro paga B [AJIJL

[JanpHelinee cOBEpIIEHCTBOBAHHUE JIEHTOUHONMWIBHOIO CTAaHKA MOXET HATH
3a CYeT NMPUMEHEHHS B €ro KOHCTPYKLHH JIMHEHHOTro 3jekTpoasuratens [2, 4].
B sToMm cnydae emie B Oonbliei CTENEHN YMEHBIIAIOTCS Ta0apUThl CTaHKA U MTOBbI-
IaeTCsI HAIE)KHOCTh €ro PaboTHI.

IIpu aktuBHOM yuactum acmupanta A.M. TriopuHa co3gaH HOBBIN Jie-
COIMMJIBHBIN CTaHOK C TOJIOCOBBIMH HEPACTSIHYTHIMH MMUJIAMH, COBEPIIAIOINMHU BO3-
BPaTHO-TIOCTYNATENbHOE JBIKCHHE B a3POCTATUYECKUX HAMPAaBISIONINX, KOTOPBIH
B OTJIIMYME OT JICCONMIBHONW PaMbl HE MMEET MWJIBHOM PaMKH, 3aXBaTOB Ul HATs-
JKEHHSI TIJT ¥ MEXKITMIIBHBIX MPOKJIaAoK. 3a pyOexoM eMy HeT aHanoros. Mcmons-

30BaHHBIC B CTAaHKE TEXHUYECKHE pPEIICHHS 3alIUIICHBI TPEMs aBTOPCKHUMHU CBHJIE-
TEJIbCTBAMU M TpeMsl IaTeHTaMu Ha u300pereHus. CTaHOK NMpeaHa3Ha4yeH AJIs pac-
NIJIOBKH OpycbeB BbIcOTOH 10 200 MM M MOXET OBITh HCIIOJIB30BAH B KauecTBE

MHOTOIMUIBLHOTO cTaHka BToporo psaa B [TAJIJI. O0muii Bua y3i1a pe3aHus crepeau
TIpHUBEJICH Ha pucC. 3.

Puc. 3. O6muii Bux y311a pe3aHus JIeCOMUILHOTO

CTaHKa C TI0JIOCOBBIMU HEPACTSHYTHIMH MHIIAMH,

COBEPIIIAIOIIMMH JIBHKCHUE B a9POCTATHUCCKUX
HATIPABJISFOIIUX
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B ycnoBmsax, GIM3KUX K MPOWU3BOACTBEHHBIM, OBLIO MCCIIEZIOBAHO KadeCTBO
MUAJIOMATEPUAIOB, BBIMMIMBAEMBIX Ha IKCIEPUMEHTAILHOM JIECOMMUILHOM CTaHKE
[7]. lIpu pactmnoBke OpyCheB OBUIN MOJIYYEHBI JOCKH C BHICOKOW TOYHOCTBIO — IO~
Jie paccestHusI TOMIIMH JOCOK OBLJIO TIOYTH B 3 pa3a MEHbIIe Mo Aomycka. Takas
BBICOKAsl TOYHOCTh IMMHJIOMAaTEPHUAaIOB OOBSICHIETCS CIEIYIOIINM: TOYHOCTh JBIKE-
HUS TIOJI3YHOB HIDKHEH TMONEPEYUHBI B HAMPABISIIONIMX HE BIMSIET HA TOYHOCTH
JBIKEHUS MW, TAK KaK Wbl BBIIOJHEHBI «IUIABAIOIIMMMIY» U TOYHOCTh UX JIBHIKE-
HUSA ONPEIENSIETCS TOYHOCTBIO YCTAHOBKM a3pPOCTATHYECKHUX HAMNPAaBIISIOIINX;
HaTpaBISIONIME HOXKHM 00ECIEeUNBAIOT BBICOKYIO TOYHOCTh PACIUIMBACMOr0 Mate-
puaia.

Bricokoe kxadecTBO IO MIEpPOXOBATOCTH MOMYyYaeMbIX MIIOMATEPHAIIOB (TITy-
OuHa HepoBHOCTEH He mpeBblaia 0,4 MM) OOBSICHSIETCS OTCYTCTBHEM KWHEMAaTH-
YEeCKUX HEPOBHOCTEH B BHJE PHCOK, OJ1aroaapsi BEICOKOW TOYHOCTHU JIBMKEHUS UL,
pacnuiInBaeMoOro MaTepuana 1 MoArOTOBKY MUJ.

Ha ocHOBaHHUM aBTOPCKHMX CBHIETENHCTB [1]
u [3] B HacTosIIee BpeMs BeAyTCs pabOTHI MO CO-
3IaHUI0 KPYTJONWIBHOIO CTaHKA C KOJBLEBOU Mu-
moil. OIMH W3 BapUAHTOB y3Ja PE3aHUsl KpyTrio-
NUAJIBHOTO CTAaHKA C KOJIBLIEBOM IWJIOH IOKA3aH Ha
puc. 4.

Ha crtanune 3akpernieH ONOPHBIM JUCK TOJI-
IIMHOM OoJiee TOJNIIMHBI KOJBIEBOM IHIIBI, HO
MEHbIIIe MUPHUHBI Tpornuia. C MOMOIIBIO AIIEKTPO-
MAarHuTOB KOJIbLIEBAsl MWJIAa NPUKUMAETCS K IMpH-
BOJHBIM KoJjiecaM. PacnuinBaeMsblil MmaTepuan mpo-
XOJUT 4epe3 LEeHTPATbHYI0 4YacTh MUJIBI, TIO3TOMY
TpeOyeTcss MEHBIINHA AWAMETP IMWIBI, YeM Yy CTaH-
KOB TPaJULUOHHOW KOHCTPYKLHU C HWIbHBIM Ba-
oM. CrnenoBaTeNbHO, YMEHBIIAETCA TOJIIWHA ITTH-
Bl M Pacxol JAPEBECHHbI B OIWIKH, CHI)KAeTCs
TEMIIEpAaTypPHBII NEpenaj no paguycy JUCKA MHIIbI
Y TIOBBILIAETCSl €€ YCTOMYMBOCTh U TOYHOCTDH IMHUJIE-
Hust. ONMOPHBIN JUCK, BBITOIHAS (QYHKIIUIO HApPaB-
JIAIOUIETO HOXa, I03BOJISIET TOBBICUTH TOYHOCTH
MoJa4y pacHuIiMBa€MOro MaTepuana.

CTaHKU C KOJBIIEBEIMU MUJIAMH MOTYT OBITh
rcronb3oBanel B ['AJIJI B kauecTBe MHOTOMIITEHBIX
CTaHKOB IIEPBOTO PsJa.

Buvi60o0wi

1. JIns nHTeHCH(UKALINN JECOMMILHOTO TIPO-
M3BOJICTBA HEOOXOAMMO MPOBOJIUTE PabOTHI IO CO-
3gaduio oredecTBeHHBIX ['AJIJI n noBegeHuIo ux 10
MPOMBILUIEHHOTO ITPOU3BO/ICTBA.
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Puc. 4. Koncrpykuwmst y3na pe-
3aHMS C KOJBIEBOH mumoin: 1 —
CTaHMHA, 2 — IPUBOJHOH po-
UK, 3 — MarauT; 4 — KOJbIle-
Bas IIIJIa; 5 — OMMOPHBIN TUCK
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2. CoznaBaembie B CADY necommnbhbie Monynu uist I'AJIJI, obnanaromrue
MaJIBIMU Ta0apUTHBIMH pa3MepaMH U METaJNIOEMKOCTHIO, BEICOKON HaJICKHOCTHIO
Y TOYHOCTBIO IMUJICHHUSI, MOTYT OBITh UCIOJB30BaHBI P aBTOMATH3AI[UN TEXHOJIO-
THYECKHX MPOILIECCOB B HOBBIX JICCOMUIbHBIX TUHHSIX.
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The greatest economic and social impact in the sawmilling can be achieved by deep pro-
cessing of raw materials, using the intensive development of production, at which the max-
imum output of high consumer quality is achieved with the minimal consumption of raw
materials, energy and human resources. The flexible automated sawing lines (FASL), corre-
sponding to the third level of the sawmill intensification (application of high technologies),
can use as the sawmill equipment the sawmills, band and circular saws, including the
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sawing modules with the possibility of their positioning at a distance from each other, de-
pending on the plan for cutting materials. To ensure the high efficiency of the FASL the saw
modules should possess high reliability, provide the required precision of cutting and low
loss in kerf, have small sizes and metal consumption. This can be achieved by creating the
sawmill modules with the saw aerostatic guides. At the Department of Technical Engineer-
ing of the Institute of Energy and Transport of the Northern (Arctic) Federal University un-
der the guidance of professor G. Prokofiev the new sawmill modules for FASL are created.
A design of a band saw with a saw moving along the curvilinear aerostatic bearing is of-
fered, scientifically grounded and technically well-developed. The machine refers to the
resource-saving sawmill equipment. The certificates of authorship support the originality of
technical solutions. A development sawing machine with the bandpass unstretched saws,
reciprocating in the aerostatic guides, is created. This machine does not have any foreign
analogs. As distinct from a saw frame it does not have any swing frame, tensioning grapples
and saw blade gauges. Testing of the machine under near-production conditions has yielded
the positive results. Work is in progress to create a circular saw machine with a cylinder
saw. The paper also describes one embodiment of such machine. The sawing material passes
through the central portion of a saw, so its diameter is smaller than that of the arbour tradi-
tional design machines. The temperature difference along the radius of the saw blade is re-
duced, that increases the saw stability and sawing accuracy. A cylinder saw is put on a plat-
ter with the function of a steering disk.

Keywords: new technologies, flexible automated sawing line, sawmills module, band saw
with a saw moving along the curvilinear aerostatic bearing, timber saw with the unstretched
bandpass saws, circular saw machine with a cylinder saw.
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