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Jis yaydmieHust kadyectBa 0OpabOTKU JeTajieil MallliH, CAHUTAPHO-TUTHEHUYECKUX
YCIOBHH TpyJa pabo4MX M 3aLUThl OKPYXArOIEH cpenibl CleyeT IPUMEHSTh HOBbIE (-
¢dexTrBHBIE cMa30yHO-oxJIaxaatomue xuakoctu (COX). ITockonbKy IiiaBHBIM Hampasiie-
HUEM pecypcocOepexeHus SBISETCS Mepexo]] Ha O€30TXOJHOE U MaJOO0TXOJHOE MPOU3-
BOJICTBO, TO COBEpILICHCTBOBaHME HOBbIX cocTaBoB COJXK sBisercs nepcrneKTUBHOM
3aaueit 1J1sl SKOHOMUH 3HAYUTEITHHOTO KOJTMYECTBA IS(UIIUTHOTO CHIPhSI © MATEPHAJIOB.

AccoptumenT npousBoauMbix COX B Pecnybnuke benapycek ObicTpo pacuimpsieTcs
U B IIOCJIEIHUE T'OJIbl CYIIECTBEHHO U3MEHMIICS. DTO OOBSCHAETCS MOSBIEHUEM MHOXKECTBA
HEOOJIBIIMX TMPEANPUITUH, 3aHMMAIOLIMXCS MaJlOTOHHAaXHbIM mpousBoacToM COX,
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a TaKXke B Y3KOM OPHUEHTHPOBAHMHM HA KOHKPETHBIE TEXHOJOTHYECKHE OINepalud U Mare-
puainbl 3aroToBok. B pesynbrare pacimpuiiack HOMEHKIIATypa U YCIOKHUICA XUMUYECKUN
coctaB BbinyckaeMbix COX, yBennunnack crouMocTb Kak camux COX, Tak u TexHojsoruu
ux npurotosiieHusi. B utore npoBoautk 3akynku COX 3a npenenamu cTpaHbl 3KOHOMU-
YECKHU HEeleIeco000pa3Ho U He BBITOJHO Ui OEIOPYCCKUX MOTPEOUTENEH.

OpHuM U3 BaXKHEHIIMX HAMPABJICHUN pecypcocOeperaroeil 1esiTeIbHOCTH SIBISETCS
pa3paboTka M CO3[aHHe HOBBIX TEXHOJOTHYECKHX MPOIECCOB MPOU3BOJCTBA MPOAYKIUU
TEXHUYECKOTO Ha3HAUYEHUS U3 BTOPUYHBIX ChIPEBBIX PECYPCOB, B UACTHOCTU B MACIIOXKHU-
POBOI1 OTpaciH.

B navane XX B. pacTuTenbHbIE Maciia IIMPOKO NMPUMEHSUIUCH JUIsl CMa3bIBaHUS Y3JIOB
TPEHUsI MallliH, IBUraTeel BHYTPEHHETO CTOpaHUs U pexyllero nucrpymenra. [losnxnee onn
ObUTH 3aMEHEHBI OoJiee JCHIEBBIMH HEe(TSHBIMH MAClIaMH, OJJHAKO HAaKOIUIEHHE WX B aTMO-
cdepe, MouBe, BOJAX MOXKET MPHUBECTH K TNIOOATBLHON IKOIOTMYECKOM KaracTpode, Tak Kak
ounopaznaraeMoctb HePTerpoayKkToB coctapiisieT okoiio 30 %. Jdannbie COX norpebmstoTcst
MAaIIMHOCTPOUTEIBHBIMU TPEANPUSITASIMHI B OOJNBIINX KOJIMYECTBAX, YTO MPUBOJIUT K OOIb-
IIMM PacXoaM HMPHPOAHBIX PECYPCOB M K 00Pa30BAHUIO 3HAYMTEIIFHBIX KOJMYECTB He(Teco-
neprkaimx otxonoB. Kpome 3toro, HeTsiHbIE Macia TOKCUYHBI, B3PHIBOOMACHBI U HETATUBHO
BJIMSAIOT Ha 3/I0pOBbE uYelloBeKa. PellieHne naHHON MpoOsieMbl COCTOMT B YMEHBILIEHUU JINOO
MOJTHOCTBIO UCKITIOYEHUH JaHHBIX KOMIIOHEHTOB.

N3BectHo [1], [2], uTo npu niepepabOTKe ceMsIH MaCIMYHBIX KYJIBTYp U IIPOU3BOJICTBE
pac-TUTENBHOTO Macia, MaprapuHOBOM MPOAYKIMH U MailoHe3a 00pa3yeTcs OrpoOMHOE KO-
JMYECTBO OTXOJOB, W BCIIEJCTBUE STOTO OJHON M3 HEPEIICHHBIX MPOOJeM SBISETCS pa-
[[MOHATIFHOE HCIIOIb30BaHHE )KUPOBBIX OTXOJI0B, TAKUX KaK COANCTOKU PACTUTEIbHBIX Ma-
cell, MacJICHUYHBIN (y3, IEPBUYHBIC KUPOBBIE TYIPOHBI; CMECh PA3JTUYHBIX OTXO/IOB.

VYeranosneno [3], yuto COX, coxmepxamiye B CBOEM COCTABE PACTUTEIbHBIE Macia
(pamcoBoe, JbHSHOE, MOACOIHEYHOE U Ap.), )KUPBl WK UX OTXO/bl, HAHOCAT MMUHUMAJIb-
HbI ymiepd uyenoBeKy M okpyxarouied cperae u umeror 100%-t0 OuopasznaraeMocTb
U €XKETOAHYI0 BOCIPOU3BOAUMOCTb. OnHUM U3 uccaeayembix coctaBoB siBisieTcst COTC
TV 100185315.001-2012, npeacrapmnsitonias coO0i OTXOAbl MACIOKUPOBON MPOMBIIILICH-
HOCTH, ILIE€JIOYHOW areHT, TPUAITAHOJIAMHUHOBOE MbLIO OJIEMHOBOM KHCIIOTBI, CHJIIMKOHOBYIO
KUJKOCTb U BOZY.

B kauecTBE OTXOZ0B MAacIOXHPOBOM MPOMBIIIJIEHHOCTH MCIIOJIB3YIOT COANCTOKU
pacTUTEIBHBIX Maces, MaclleHUYHbIN (Py3, MepBUYHBIC KUPOBBIE T'yJIPOHBI; CMECh Pa3Iny-
HBIX 0TX0/10B. JKUPOBOH T'yApOH SIBISETCS KyOOBBIM OCTATKOM AUCTHILISLIUU YKHUPHBIX KH-
CJIOT U3 MPOAYKTa THIPOJIN3a PACTUTENBbHBIX Macel. ['yApoH COCTOUT U3 CMECH Mpeaeib-
HBIX U HEMpPEACNIbHBIX KUPHBIX U OKCHXKUPHBIX KUCIOT psia Cip—Cag, a TAKKE COACPIKUT
uX Cl0XxHbIe 3Qupbl. KupoBbie ryIpoHbl 00J1a4al0T XOPOIIMMHU CMa3bIBAIOIIMMH U UHTU-
OMpYIOMIMMH CBOMCTBAMH MO OTHOIIEHUIO K MeTauiam [4]. CoarncTrokamMu SBISIOTCS TO-
OO0YHBIE MPOIYKTHI, MOJy4YaeMble MPH IIEJTOYHOW HEUTpalu3alMd PacTUTENbHBIX Maces
U kupoB. X ocHOBy, momMuMo BOJbI (B cpeaneM oT 35 1o 78 %), COCTaBISAIOT MbLIa
(B cpeanem ot 7 o 13 %) u nunuasl (B cpeaneM ot 7 10 56 %). Dy3bl NpeAcTaBIsAoT Cco-
001 XJIONIBEBUAHBIN 0CaI0K, 00Pa3YIOLIMIACS MTPU XPAHEHUH CHIPHIX (HepaUHUPOBAHHBIX )
PAcCTUTENBHBIX Macell B pe3epByapax WIM OTIENSIOmUiicA B GuiIbTpupeccax U HeHTpudy-
rax Inpy NEpBUYHOM OYMCTKE Macia, coaepxkaiuii 65—-85 % jxupa, ocTalnbHOE IPUXOAUTCS
Ha pa3JInyHble TPUMECH: OOPBIBKU PACTUTEIBHBIX KIETOK, OEKOBbIE, CMOJIUCTHIE U CIIU3U-
CThI€ BELIECTBA, BOAY U JIp.

[{enecooOpa3HocTh mepexoqa Bmecto HedTssHON ocHOBHI COXK Ha mpomykiuoo u3
BTOPUYHBIX CHIPHEBBIX PECYPCOB OUEBUIHA: XUMHUYECKHI CHHTE3 Ha 0a3ze HATypalbHOTO
CBIpbSl MO3BOJISIET IOJIy4aThb MHOTO(YHKIMOHAIbHBIE MPHUCAAKH, OOecreuyrBaronfe He



148 Cexnus II. MaTtepuaioBeeHue U TEXHOJIOTHA 00PadOTKN MATEPUAJIOB

TOJILKO Xopoluue 3konorudeckue cpoiictea COXK, HO M yiydlIaronue TEXHOJIOIHYECKHE
MOKa3aTeN! MPU MEXaHUUECKol o0paldoTKe.

B pabote npoeneHo skcnepuMeHTangbHoe uccienoBanue cocraa COXK Ha ocHOBe
NPOAYKIIUHM M3 BTOPHYHBIX CHIPHEBBIX PECYPCOB Ha MPOU3BOAUTEIBHOCTh 0OPAOOTKH U Ka-
4ecTBO 00pabaThIBa€MBbIX MOBEPXHOCTEN U 00pabOTKE METAIIOB PE3aHUEM.

BeixomHpiMu 1oKa3aTensiMi d3QPEKTHBHOCTH 0OpAaOOTKHU SBISUIUCH: a) JOCTUTaeMast
IIEPOXOBATOCTb MOBEPXHOCTH JAeTallei, Ray, MKM; yMEHbIIEHUE IEPOXOBATOCTH OLICHUBA-
JM 1O OTHOMIEHHIO Ray /Ra,, Tae Ray — 1mepoxoBaTocTh mnocie o0paboTky; 0) BeIMYMHA
yIeJIbHOTO cheMa Matepuaina, AGy,, r/cM® - MuH. Benmuuny yienbHOro CheMa OnpeIessIn
KaK pa3HOCTh Macc o0pa3ioB 0 U mociie 00padoTku. OOpasibl B3BEIIMBAIN Ha Jiabopa-
TopHbix Becax BK-1500. IllepoxoBaTocTh 00paboTaHHON MOBEPXHOCTH MO HapaMeTpy Ra
OTIPEICIISITN ¢ TOMOITkI0 TTpoduomerpa Mitutoyo Surftest SJ-201 (SAnonus).

B crartbe [5] B X071€ 3KCHIEPUMEHTOB HAWITYUILIHE PE3YJIbTATHI 110 ONPEAEICHHUIO KauecTBa
oOpabareiBaeMol ToBepxHOCTH Tokazam: mMacistHass COX — MP-99, 5%-s smynscus OT-2
u cunrerndeckas COX — Aksou-10. ITo pesynbraram paHee NPOBENEHHBIX IKCIIEPUMEHTAIIb-
HBIX WCCJIEIOBAHUM JTAHHBIC BHBI TEXHOJOTMYECKHX CPEJ Y’KE COBMECTHO C HCCIIeTyEMbIM
cocraBoM COJXKX Ha 0OCHOBE POAYKIMU U3 BTOPUYHBIX CHIPBEBBIX PECYPCOB IIPUMEHSUIUCH IS
OTIPEJICIICHHS TIPOU3BOIUTEIILHOCTH 00pabOTKH.

C npemtaraembeiM coctaBoM COJXK ocymiecTBisiiM npoLece AUCTIEPIUPOBAHUS ¢ TIOMO-
IO YJIBTPa3ByKOBOT'O JIUCIIEPraToOpa MOTPYKHOTO TUTIA TI0 METOAMKE [6], aHATIOTMYHOM OITH-
caHHOH paHee. CpeHMI pa3Mep MAaCIISHBIX Karejb, KOTOPbIE COCTABIUIM MPUOIM3UTEIBHO
1,5 MKM 1ocIie ynbTpa3ByKOBOTO AUCTIEPTHPOBAHUS, ONPENIEIISUIN C TOMOIIBI0 KOMIIBIOTEPHO-
IO MUKPOCKOTIA U MIPOrPaMMHOI0 KOMILIeKca 00paOOTKH 1 aHAIM3a U300paKeHUH.

OneHka MPOU3BOAUTEIILHOCTH 00pabOTKU M KauecTBa 0OpadaThiBa€MON MOBEPXHOCTU
onelTHO-Hccneayembix COX npoBoauiack npu 4uCTOBOM 00pabOTKe Hapy>KHBIX OBEPXHO-
creil 00pa3noB muMHApUUeckor Gopmel u3 cranu 45 (FOCT 1050-88). Mcxoanas mepo-
XOBAaTOCTh TIOBEPXHOCTH OOPA3IOB COCTABIsLIA B CpeaHEM Rd, =~ 5 MKM. DKCHEPUMEHTHI
NPOBOAMINCH Ha TOKapHO-BUHTOpe3HOM craHke 16K20. Pexxumbl 00paboTku: riayOuHa pe-
3anusa 0,5 mm, nogada 0,09 mm/00., ckopocTh pe3anust 80 M/MuH, Bpemsi 0opadbotku 80 c,
YACTOTA BPALICHHS IITHHACIST 630 MUH .

Jlist mydinero BOCIpUATHS pa3Induid pe3ysbTaThl IPEACTABICHbI B BUJIE TaOIULIbI.

CpaBHHTe/IbHBIE I0KA3aTe/IH NPOU3BOIUTENBHOCTH 00padoTkH AGy,
U 1IEPOXOBATOCTH NOBEPXHOCTH Ra NpH MCNOJIL30BAHNHT
Pa3JIMYHBIX BUI0B Pa004YHX cpea

Bun COX AGy,, r/em* - Mun Ras/Ra,
Uccnemyemsrit coctaB COXK 4,59 0,57
oT-2 4,17 0,61
MP-99 4,37 0,60
AxBoi-10 5,06 0,64

[To pe3ynbraTaM NpPOBEIEHHBIX 3KCIIEPUMEHTAIBHBIX HCCIEIO0BAaHUNA NMPU TOUYCHUU
00pa31oB u3 cranu 45 npu ucnbITaHuSX pazauuHbiX BUa0B COX Obl10 ycTaHOBIIEHO, UTO
uccienyembii coctaB COXK Ha OCHOBE MPOAYKLMH U3 BTOPUYHBIX CHIPHEBBIX PECYPCOB
MO3BOJIIET MOJYUYUTh PE3YJIbTaThl, KOTOPbIE HE YCTYNAlOT MOKA3aTeNsIM YK€ CYIIECTBYIO-
muM COX, KoTopble MHUPOKO MPUMEHSIOTCS IMPU PA3JIMYHBIX ONEpaLusxX JEe3BUIHON 00-
paboTKH JeTanell MalllMHOCTPOUTEIBLHOTO MTPOQUIIS.
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Uccnenyemsiit cocrap COX, npuMeHsomuics uist Ie3BUIHON 00paboTKu neTaneit
MaIIMH, XapaKTepU3yeTCsl TOCTYITHOCTbIO UCXOJHBIX MaTE€pHallOB, IPOCTOTOW U3rOTOBJIE-
HUS ¥ 3PPEKTUBHOCTBIO UCIOJIb30BaHUs. Vcroib30BaHNE pacTUTENbHBIX Macell, *KHPOB,
a TaKXe OTXO0JI0B ¥ NOOOUYHBIX MPOJYKTOB UX NEPEPAOOTKHU BOSMOXHO HE TOJIBKO B METAJI-
71000paboTKe, a TaKXKe MPH MIPOU3BOICTBE MHOTUX IMPUCAJ0K U TOIIUB [7].

TakuM 00pa3oM, MOBBIILIEHUE KauecTBa 00padaThIBa€MOM MOBEPXHOCTH U MPOU3BO-
JUTEIBHOCTH 00pabOTKH CYIECTBEHHO 3aBUCHUT OT 1000pa TEXHOJOTHUECKUX CpPel, 4TOo
CJIeZlyeT YUHMTHIBATh MIPU COOTBETCTBYIOIIEM BbIOOpE PEXHMMOB M IMapamMeTpoB 00pabOTKH
METAJUIOB PE3aHUEM.
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