TEXHUYECKHUE HAYKHU

DOI 10.12737/2073-0462-2024-83-89
YAK 631.317:631.311
OHEHKA 20@®PEKTUBHOCTU METOJA CEJEKTUBHOTI'O JIABEPHOT'O CIIEKAHUA
JJIsA YIHIPOUHEHUASI TIOYBOOBPABATBIBAIOIIIUX PABOUNX OPTAHOB
J. A. Muponos, A. K. Jlamm, P. K. Pacynos

Pedepar. OyHKIIMOHUPOBAHUS CEIBCKOXO3SHCTBEHHBIX MAIIMH U 000PYI0BaHUS SBISIETCS HEOTHEM-
JeMbIM (pakTopoM B 00eCIieYeHUH YCTOMYMBOCTH IPOU3BOJCTBA. M3HamBaHue pabo4ynX OpraHoB I10Y-
B00OpabaTHIBAIOIIIX MEXaHH3MOB CBS3aHO C IOCTEIICHHBIM U3MEHEHHEM MX TeOMETPUYECKUX U (PH3UKO-
MEXaHHYECKIX XapaKTEPHUCTHK, YTO B CBOIO OUepeab CHIKAET 3((EKTHBHOCT 00paOOTKH MOUBHL. OIUH
U3 METOIOB pEelIeHHs TaHHOW 3a1auy SBISETCS HAaHSCEHHE 3aIIUTHOrO CJIOS MaTepHana, 00J1alaronero
MTOBBIMIEHHON CTOWKOCTBIO K M3HAMIMBAaHUIO. MeTO/ CeJIeKTHBHOTO JTa3epHOTo cnekanus (SLS) u mias3-
MEHHO-TIOPOIIIKOBOH HAaIUIaBKU MPEICTABISIIOT COOOW TEXHOJIOTUH JIsl HAHECCHUS 3alllUTHBIX CJIOEB Ha
MIOBEPXHOCTH JIETAJICH CEeNIbCKOXO03SMCTBEHHBIX MaliH. CpaBHUTEIBHBINA aHAIN3 STHX METOJIOB M0O3BO-
JIUT OLUEHUTH UX 3P PEKTHBHOCTH ¥ IPIMEHUMOCTD B YCIOBHSX CEIBCKOTO XO3HUCTBa. Pe3ynbTarThl cpas-
HCHUA 3THUX METOA0B ITIO3BOJIAT BbI6paTI) ONTUMAJIBHOC PCIICHNUE B 3aBUCUMOCTHU OT KOHKPECTHBIX Tpe60-
BaHUH U yCIIOBUI SKCIUTyaTallly CENbCKOX03sHCTBEHHOTO 000pynoBaHus. PacueT BEIOOpa KOHCTPYKTUB-
HO-MaTepUAJIOBEAYCCKUX MAapaMeTPOB MOKA3BIBACT, YTO MPH HCIIOJIBL30BAHUH CEJICKTHBHOIO JIa3epHOTO
CIIEKaHHUs KaK METOJIa YIIPOYHEHUS pabovynX OpraHoB NOYBOOOPabAaTHIBAIOIINX MAIIMH 9KOHOMHS TBEp-
JIOTO CIjIaBa cOCTaBHUT 35%. YCTaHOBIIEHO, 4TO 3a cUeT (POPMHUPOBAHUS OJJHOPOJHOTO, TOHKOTO, U3HO-
COCTOMKOT0, YIPOYHSIOLIEr0 CJI0si Ha pabouyeM opraHe Npoucxoiut 3¢ dekTuBHOe HopMooOpazoBaHHe
€ro JIC3BUIHHOMN YacTH, KOTOpasi 00CCIICUYMBACT YCTAHOBICHHYIO TITyOHHBI MAXOTHI, HE HApPYIIash arpoTeX-
HUYECKHX MOKa3aTesel npoiecca 00paboTku MouBkL. [Ipy UCTIBITAHNY HAa HA/IE)KHOCTH OTIPEICIHIIH, YTO
HWHTCHCUBHOCTh M3HOCA ONBITHBIX JOJOT 3HAYUTENILHO HIKE CepHiHbIX. CpelHss CKOpOCTb H3HOCA
ya 8 HOJOT COCTaBJsIeT: ONMBITHRIX 0OpasmnoB — 0,458 mm/ra, cepuitHpx 00pazmoB — 0,559 mm/ra. Dod-
(DEKTUBHOCTH HCIIOJIB30BAHHMS HOBBIX MaTepHalioB W Metoda (SLS) mis ynpodHEHUs IOYBOPEXYIIUX
paboduux OpraHoB B CPABHCHUH C YIPOYHCHHHEM IUIA3MEHHBIM METOJIOM B KCIUTYyaTAllHOHHBIX YCIOBH-
sIX, 00€CIIeYnT MOBBIIIEHUE pecypca ONMBITHBIX feTanei Ha 18%.

KiroueBble ciioBa: paboune Oprasbl, IOYBOOOPaOATHIBAIONIME MAIIUHBI, YKOHOMHYECKas 3 dek-
TUBHOCTb MCIIOJIb30BaHMs, TJIAa3MEHHO-TTIOPOLIKOBAsl HarlaBka, 3D redaTh, METO]| CEJIEKTUBHOTO Jia3ep-
HOT'O CIIEKaHHSI.

Beenenune. DhexTHBHOCTh GYHKIIMOHMPOBA-  MOBEPXHOCTH, Ha KOTOPOW IMPOUCXOJHUT CHIEKaHUE
HUSI CENIbCKOXO3SMCTBEHHBIX MAlIMH M 000pYAO-  IMOPOIIKOBOI'O MaTepHaa.
BaHWs SIBIISIETCS. HEOTHEMJIEMBIM  (PAaKTOpPOM MerTo/ CENeKTUBHOTO JIa3ePHOTO CIEKaHUsS B
B oOecrneyeHnn YCTOWYHMBOCTH MPOM3BOJCTBA.  OTIMYMHM OT TPAJULIMOHHO HCIOJB3YIONIUXCS
W3HammBaHue pabovnX OpraHOB MOYBOOOPa0aThl-  METONOB (IUIABJICHHS) MO3BOJIAET (OPMHPOBATH
BAalONIMX MEXaHW3MOB, TAaKUX Kak IUIyTH,  (BBIpalidBaTh, MOOABIATH) CIIOHM JFO00H KOH(H-
OOpOHBI, KYJIbTHBATOPBI, CBA3AHO C TIOCTENIEHHBIM  T'ypallMu C PABHOMEPHBIM PaclpeielieHHeM TBep-
U3MEHEHHEM HUX TEOMETPHYECKHX M (U3MKO-  JIBIX YAaCTHIl METAJUIONOPOIIKA, YTO B CBOIO Oue-

MEXaHHUYECKMX XapaKTePUCTHK, YTO B CBOI  peAb ONpenenseT paBHOMEPHBIH M3HOC pabouero
ouepens cHKaeT 3((GeKTUBHOCT, 00paboTkM  opraHa u 3d¢dexTrBHOE (OPMOOOPa3OBaHUE €ro
noussl [1, 2, 3]. T1oBbIIEHHBIH W3HOC 3JIEMEHTOB JIE3BUMHON YacTU 3TO YBEJIMYMBAET KauyecCTBO
CEJIbCKOXO3SIMICTBEHHBIX arperaroB MPUBOJUT K arpOTEXHMYECKHUX MapaMeTpOB MPOBOJUMON oOIe-
3HAYUTEIILHBIM BPEMECHHBIM IIPOCTOSIM B IPOIECCEe  paIld U CHUYKAST HATPY3KY Ha arperar.

BOCCTAHOBJICHHSI, YTO TIOJUEPKUBACT aKTyallb- Taxoke 3a cueT BO3MOXKHOCTH HCIOJIb30BaHMS
HOCTh TIpoOJeMbl OOeCTedeHUs] HAAEKHOCTH  OoJiee TBEPABIX MOPOIIKOB MPH CIIEKaHUH TIOBBI-
TeXHUKH [4, 5]. miaeTcs pecypc U CHMXKAeTCsl TOJILIMHA HAaHOCH-
OavH W3 METOJOB pEIIeHUs AAHHOW 3aJadd  MOTO CJIOS 4TO B CBOIO OUepeIb CHIKAET PHUCK
ABJISIETCS HAHECEHHE 3aIlIUTHOTO CIIOSl MaTepraiia,  BO3HMKHOBEHHS IMUPOKOW 3aTBUIOYHON (ackw,
00I1a/110111eT0 TTOBBIILICHHON CTOMKOCTBIO K U3Ha-  KOTOpAas TaK )K€ BIMSET HAa SHEPreTHUECKHE TT0Ka-
LIMBaHMIO. DTOT TOAXOJ CYIIECTBEHHO CHOCOO-  3aTesid M KauecTBO 00pabOTKH MOYBHI.
CTBYET YBEJIMYEHHIO CpOKa CIyXObl paboumx [T1a3MeHHO-TIOPOIIKOBAs HAIUIABKa BKIIOYAET
OpraHOB U TOBBIIICHHUIO 3((PEKTUBHOCTH UCIIONb- B CE0sl MCHONB30BAHUE IUIa3Mbl JUIS TUIABJICHHS
30BaHM ITPOU3BOJICTBEHHBIX PECypcoB [6]. MOPOIIKOBOIO Marepuaja, KOTOPbIA 3aTeM HaHO-
MeTox CeneKTHBHOTO JIa3epHOTO CHEKaHWS  CHUTCS Ha MOBEPXHOCTH jaertanu [7, §].
(SLS) wu mnna3MeHHO-TIOPOIIKOBOW  HATUIaBKU OCHOBHBIM HEJOCTATKOM IIJIA3MEHHBIX METO-
MPEACTABISIIOT COOOM TEXHOJIOTHM AJsI HAaHECe-  JIOB YHNPOYHEHHs SIBISETCS HEPAaBHOMEPHOE pac-

HUSl 3allUTHBIX CJIOEB Ha MOBEPXHOCTH JeTajei mpeJesicHue MHUKPOTBEPAOCTH B 00OpabaThiBac-
CeJIbCKOXO03UCTBEHHBIX MalIiH. CpaBHUTENbHBIH MoM ciioe [9]. Drta npobiema cBsi3aHa C TEM, YTO
aHaJau3 STUX METOJOB IIO3BOJISIET OICHHUTH HX JacTullpl KapOuaa Boib(dpama, u3-3a UX OrpaHH-
3¢ (GEKTUBHOCTP M MPUMEHUMOCTh B YCIOBHSX YCHHOW CIOCOOHOCTH pPAacTBOPATHCS B BaHHE
CEJIbCKOI'0 XO35MCTBA. KHUJIKOTO MeTala, 00pa3yloT KOHTJIOMEpPATHl,

Metox SLS ocHOBaH Ha MCITOJIL30BAaHHUM JIa- KOTOpBIE HE YCIIEBAIOT TIOJTHOCTHIO PACTBOPUTHCS.
3epHOTO HW3Iy4eHUs [UIsl TOYEYHOTO Harpesa Kpome TOrO, IS IMOCTHXKEHHS pPACIIIABICHUS
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BoJIb()paMa u, CIEeJOBATENbHO, €r0 PaBHOMEPHO-
ro pacmpefeneHus B cJOe, IOCKOJBbKY Hepac-
IUTABJICHHBIE YacTHUIIBI BOJIb()paMa KOHLEHTPUPY-
I0TCS Ha JHE BaHHBI paciuasa. s pemeHus
BEIIICTICPEUNCIICHHBIX TIpoOeM Tpeldyercss yBe-
JIMYHUTH TEIIOBOM BKIaJ. OJHAKO 3TO MOJKET BbI-
3BaTh IEperpeB CILIaBa.

B Toxe BpeMs TEXHOJOTHsS CEJIEKTHBHOIO
JIA3€pHOTO CIEKAaHUS HE HYXKAAeTcsl B IOJHOM
pacImiaBIeHHH 9acTHll.

Jleranb Hociie HAHECEHUSI 3aIUTHOTO CIIOS HE
TpeOyeT TepMIUECKOH 00padOTKH, IIO3TOMY MOXK-
HO YIIPOYHSTh TOTOBBIE pabodme OpraHbl IOJ
OTIPENICTICHHBIE MOYBEHHBIE YCIOBHS MOCKOJIBKY
M3-3a2 MAJOro TEIUIO BIOXKEHUS MaTepHall OCHOBHI
HE TepseT CBOUX CBOMCTB.

Pe3ynpTaThl cpaBHEHHs 3TUX METOIOB IO3BO-
JISIFOT BBIOMPATh ONTHMAIILHOE PEIICHNE B 3aBUCH-
MOCTH OT KOHKDPETHBIX TpeOOBaHMHA U YCIOBHH
9KCIITyaTalluy CeJLCKOXO3SIHCTBEHHOTO 000pyao-
BaHMs, CIOCOOCTBYS MOBBIIMICHHIO YCTOWIHBOCTH
IIPOMU3BOJICTBA u obecrieunBast Gornee
3¢ QEeKTUBHOE HCIIOJIB30BAaHUE PECYPCOB B CEllb-
CKOM XO3SHCTBE.

enp uccnenopanusi. OLEeHKa OTHOCUTENBHOM
HM3HOCOCTOMKOCTH MaTepHajoB MOYBOPEKYIIUX
JeTanel YNpOYHEHHBIX JABYMS METOJAMH W
CpaBHHTENIbHAS OIEHKa pecypca U 3(deKTHBHO-
CTH IPUMEHCHHUSL.

YcioBusi, MaTepuaJbl U MeToasbl. [IpoBeneH
pacuer BbIOOpa KOHCTPYKTUBHO-
MaTepHaIOBEJYECKUX MapaMeTpoB IO pa3pabo-
tanHot C. A. CumopoBbiM [10] ymporieHHON
METOJIHKE JIBYX BHJIOB YIPOYHSFOIINX
marepuanoB POMS u ®bX-6-2. AIroputM ocHo-
BaH Ha y4eTe BBIPAKCHHOW 3aBHCUMOCTH MaKCH-
MaJIbHOM JTMHEMHON M KOHCTPYKLIMOHHOM MU3HOCO-
CTOMKOCTH JJISi OLIEHKM OTHOCUTEJIBHOTO JIMHEH-
HOTO U3HOCA JIBYXCIOHHOTO IOYBOPEXKYIIETO
JIe3BUS:

Ky -
| s L
U

B
BVXCT T8I,
ey bOCH

r1€ Ui ¥ Uy, smyxen — AMHEHHBIE M3HOCHI OJHO-

POJIHOTO M JIBYXCJIOHHOTO  IOYBOPEKYIIUX
JIe3BUH;
Ky, — koadduimeHT OTHOCHTENBHOW H3HOCO-

CTOMKOCTH Marepuajla OCHOBBI JBYXCJIOWHOM
Jnetanu (CTaJid) TOBBIICHHON (WJIH TOHUKEH-
HOH), MO OTHOWIeHWIO K cpaBHUBaeMoMmy (Kyi)
Marepuainy, U3HOCOCTOMKOCTH;

Kumem. -  KodhdHIMEHT  OTHOCHUTEIHLHOM
HM3HOCOCTOMKOCTH MaTepHaja YIPOUYHSIOIIETO
TBEPOCIIIIABHOTO cost (OTHOCHUTETTBEHO
cranmu  30XI'CA);  hygenn TOJIIMHA CJIOS
TBEPIOTO CIUTaBa JIBYXCIIOWHOTO
JIE3BUSI, MM;

Docy - TONIIMHA MaTepHaia OCHOBBI JBYXCIIOWHO-
O JIE3BHSI, MM.

ITo wTOroBBHIM mpeoOpa3oBaHusAM (GopMmya
JUIsl pacuéTra TOJILIUHBI CJIOS TBEPAOro CIlIaBa
NPUHUMAET BHI:

84

1,38byey
TB.CILI. (2)
U’TB.CI’L‘L
HpI/I HUCITIOJIB30OBAHUHU TIJIa3MEHHO-

MTOPOIIKOBOI HarulaBKu TBepablid crmaB OBX-6-
2¢ no6asinenneM WC nMeer ycperHEeHHOE 3Haye-
HUue Kypenn paBHoe 4,05 U TONIUHY OCHOBBI
boe= 12 MM.

[Ipu uCMONIb30BaHUM TEXHOJOTHHA CEIICKTHB-
HOTO JIa3epPHOTO CIIEKaHWs TBEpbIi ciuiaB POMS
UMeeT ycpemHeHHoe 3HaueHHe Kypscn, paBHOE
6,5¥ TONMINHY OCHOBHI o= 12 MM.

Komnunuectso M3HOCA JIBYXCJIOMHOTO
JIE3BHSL JIOJIOTa C HCCIIENyeMBbIMU MaTepHalaMu,
VUUTBHIBAs HM3MCHEHHE  YJCIBHBIX  HArpy30K
B pe3yJibTaTe BHEIPCHUS HOBBIX KOHCTPYKTHUBHO-
MaTepHaJIOBEIUECKUX PpeIICHMIA, MOJXKET
OBITh TPUOTU3UTENHHO (C TOYHOCTBRIO 12-15%)
OTIpENIeIICHO TI0 CIEAYIOMIeH 3aBUCUMOCTH:

A(1,1+ 1,05 T4
- 05 T
TEB.CILT.

JIHH.
JEe3B.
ABYXCIL. Uss.cnn,

3)

rie A - MaTeMaTHYeCKOe ONMCaHWe M3HAIIHBAO-
meid  cnocoOHOCTH  TO4YB  (OmpenmenseTcs
o metomuke Cumoposa C. A. [9] u ¢ TaOMUIHBIX
3HAYCHUH),

T — TBepaocTh MOUYBHI Ha TIIyOMHE 00pPabOTKH,
Mlla,

T — HapabOTKa Ha JI0JIOTO, Ta.

Jnst  ynporienus pacuétoB Oblia  B3ATa
cpenusist Hapabotka B 50 ra ¥ TBEPAOCTH IOYBEHI
B 1 MIla.

Benmumny wW3HOCAa JBYXCIOWHOTO —JIE3BHSA
JIOJIOTa, HAIUIABIEHHOTO TBEPABIM  CILIABOM
[TP-®bX-6-2 u P6MS paccuuThIBaeM
o hopmysie 3:

0,64(1,1 + 1,05 129
6,5-2,6%

U nnn.
Je3B.
JBYXCIL.

-50 = 6,5 MM

[Monmy4yeHHBIE pE3yNBTATHl NPEACTABICHBI B
Tabmure 1.

ITpu WCITIOJIb30BaHUU CEJIEKTUBHOTO
JIA3epHOTO CIEKaHMsI KaK MeToa YIMPOYHEHHS
paboynx OpraHoB MOYBOOOpaOATHIBAIONIMX Ma-
IIMH JKOHOMHS TBEPAOrO CIUIaBa COCTaBJISET
35% Tabumma 1.

Jst mpoBeneHUsT UCCIENOBAaHUI B TOJEBBIX
YCIOBHUAX OBLIO M3TOTOBIICHO JIBa BapHaHTa J0-
not (puc.2, 4):

OmnsiTHIe OOpasuel w3 cramu 30XI'CA ¢
yOpouHSIOmUM ciioeM POMS HaHEeCeHHBIM cellek-
THUBHBIM JIa3€pHBIM CIIEKAHUEM.

OO0pasipl pabodnx OPraHoOB, MEIKOCEPHHHO
Boinyckaemble u3 ctanu 30XI'CA ¢ ynpoussto-
M ciioem [IP-OBX-6-2 +WC +Al HanecEHHBIM
IJ1a3MEHHO-MIOPOIKOBOM HAaIVIaBKOW B cpene
CKaToro BO3AyXa.

YrupodHeHHe SKCHEPUMEHTANTBHBIX 00pa3IoB
MPOBOIMIIA METOJIOM CEJIEKTHBHOTO JIA3€PHOTO
criekanns (puc. 1) 1O  COOTBETCTBYIOIIMM
peKIMaM.
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Puc. 2 — O6pa3€u J0J10Ta, prO‘IHCHHHﬁ MCTOJAOM CCJICKTUBHOT'O JIa3€PHOT'O0 CICKAHU

Bropoii  BapuaHT = yOpOYHEHHUS  JOJIOT MOPOIIKOBOM HAIUIABKU B CPEJE CKATOrO BO3/yXa
NPOBOAMIICS ~ HAa  yCTAaHOBKE  IIIa3MEHHO-  PHCYHKa 3.

Puc. 4 ~O6pa3zen n010Ta, yIpOYHEHHBIH MIA3MEHHO-TIOPOIIKOBON HAIIIABKOW B Cpe/ie CKAaTOro BO3/AyXa
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Bbua npoBenieHa TeXHOJIOTHYECKAs ONeparys
TepMOOOPaOOTKH (3aKalika ¢ MOCIEAYIONINM OT-
ITyCKOM) TI0 HEOOXOJMMEIM MTapaMeTpaM U peku-
MaM UIS JaHHBIX MAaTepUaliOB W Ha OIpeleseH-
HOM JTalle W3TOTOBIICHHA. YUHTHIBas TOT (hakT,
YTO 3aKajKy JoJ0Ta, Ha KOTopoe Oyxmer
HAHECCH YIPOYHSIOUIMH MaTepuajl METOJOM Ce-
JIEKTUBHOTO JIA3€PHOTO CIIEKaHUsl, 10 TpeaBapH-
TEJIHBIM ~ HCCJICIOBAaHUSM HY)XHO HPOBOJIUTH
nepel HaHECEHWEM Marepuaja, a IUIa3MeHHO-
ITOPOIITKOBOE YIpOYHEeHNE TIPOBOTUTCS
JI0 TepMOOOPabOTKH.

UccrenoBanus nposommmi B AO Arpodupma
«Cyzpansckue 30pm» (Bmamgummpckas ob6macts,
Cysznanbckuii p-H, c. [TaBinosckoe). [Ipu nposese-
Huu ucnbitTanuii iyt [1JIH-8-35 arperaruposai-
ca ¢ tpaktopom K-744. TlouBbl mpeacTaBisIn
c000i cpeHUM U TSDKENbIM CYTTIMHOK, TBEPIOCTh
B TIEPHOJ WCIHITAHUA COCTAaBIIa Ha TIIyOWHE
18-22 cm 2,2...3,0 Mlla, yctaHoBOUYHasI TiryOnHA
o0pabotkn — 20 CM, CKOPOCTHBIC PEKUMBI

paOOTHl YCTaHABIMBAIKCH B Mpelnesiax oT &
o 10 km/ua [11, 12, 13].

Jlonora YIpOYHEHHBIE MaTepHalaMH
ObX-6-2 (puc. 4) u P6M5 (puc. 2) 6pum ycra-
HOBJICHBI Ha KOPITyCa OTBAIBHBIX IUTYTOB C IIUPHU-
HOU 35 cMm, B KommdecTBe 16 mMTYyK, Mo 8 HA Kaxk-
JIBIA TUTYT Ka)IOTO BHJA YIPOYHSIONIETO MaTe-
puana i TEXHOJIOTUU YIPOYHCHHUS.
OTH IUIYTH TpeRHa3HAuYeHBl A 3(hGEKTHBHON
00pabOTKU MOYB PA3IUYHON TBEPAOCTH, HE Mpe-
peimaronie 4 MIla, ¢ aOCOIIOTHOH BIIaKHOCTBIO
10 30%. OHM Takke NMPHUCIOCOOIECHB K Harpys-
KaM C TIOYBCHHBIM YJCIBHBIM COIPOTHBICHUEM
mo 1,4 xr/cM? U BBICOTOM pPacTHTENBHBIX U IIO-
JKHUBHBIX OCTaTKOB JI0 25 ¢cM (B COOTBETCTBHUH C
tpeboBanusimu CTO AUCT 4.6-2010).

PesyabraTrhl M o00cy:xkaenue. Pe3ynbTaThbl
CpaBHI/ITeJ'H)HI)IX I/ICCHeL[OBaHI/Iﬁ 10 KpI/ITepI/IIO
HW3HOCOCTOMKOCTH OIBITHBIX M CEPHITHO BBITYCKa-
eMmbix gojor myra IIJIH 8-35 mnpusenenst
B Tabmure 2.

Tabnuna 2 — Pe3ynbTaThl CpaBHUTEIBHBIX PECYPCHBIX UCCIIEIOBaHMN pabovynx OpraHoB MO KpPHUTE-
PHUI0 U3HOCOCTOMKOCTH MOYBOOOPAOATHIBAIOIINX MAIIHH, U3TOTOBICHHBIX C HCIIOJH30BAHUEM Pa3lIny-

HbBIX MaTCpUaJIOB U YIIPOUHAIOIIUX TEXHOJIOTHUI

M Mapka matepuana
apka mare- Howmep kopmyca 6 Jnuna no- OTtHOCHUTENb-
puana 10a0Ta HaraBICHHOTO IIyra oT HaBec- Hapator- nota (Makc), | HbI U3HOC MO
clost Ka, Ta
KM TPaKTOpa b, MM JUIHHE, MM/Ta
1 2 3 4 5 6
OTIBITHBIE J0JI0Ta
30XI'"CA P6MS5 1 0 170 -
40,6 148,81 0,521
30XI'"CA P6M5 ) 0 170,4 -
40,6 150,9 0,480
30XI'"CA P6M5 3 0 170,6 -
40,6 151,95 0,459
30XI'"CA P6M5 4 0 170 -
40,6 151,78 0,448
30XI'"CA P6M5 5 0 170 -
40,6 152 0,443
30XI'"CA P6M5S 6 0 169,3 -
40,6 151,1 0,448
30XI'"CA P6MS 7 0 168,6 -
40,6 151,24 0,427
30XI'"CA P6M5S ] 0 169,6 -
40,6 151,81 0,438
cepuiiHbIe J10JIOTa
30XI'"CA 0 169,8 -
DOBEX-6-2+WCH+ALI 1 306 140,64 0718
30XI'"CA OBX-6-2+WC+Al 2 0 169,3 -
40,6 144,9 0,6
30XI'"CA DOBX-6-2+WC+AI 3 0 170,4 -
40,6 147,51 0,563
30XI'"CA OBX-6-2+WC+AI 4 0 169,4 -
40,6 147,16 0,547
30XI'"CA DOBEX-6-2+WC+AI 5 0 171 -
40,6 149,19 0,537
30XI'"CA DOBX-6-2+WC+AI 6 0 169,8 -
40,6 148,42 0,526
30XI'"CA DOBEX-6-2+WC+AI 7 0 170,6 -
40,6 150,3 0,5
30XI'"CA DOBX-6-2+WC+AI 8 0 170,2 -
40,6 150,55 0,483
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Jlunelinplii W3HOC pPabOYMX OpPraHoOB, IPE.-
CTaBJEHHBI B Tabiuue 2 OBUT NONy4YEeH IpU
HapaOOTKEe OMBITHBIX M CepUHHBIX AoyoT 325 ra
HAa IUTyT, cocTosAmui u3 § xopmycos mian 40 ra Ha
pabouwnii opran. CiemyeT OTMETHTB, UYTO MIPH yKa-
3aHHOM HapaOOTKE OMBITHBIMHU IOJIOTAMH H3TO-
ToBieHHbIX U3 cTranu 30XI'CA ¢ HaHeceHHOM

cioeM Matepuana P6MS MeTonoM CeneKTUBHOTO
JIA3ePHOTO CIICKAHWs HE JOCTHUTHYTO MPEICIbHO-
ro n3HOca (puc. 5), a y CepHHHBIX TOJIOT U3TOTOB-
nerHbIX u3 ctani 30XI'CA ¢ HaHECEeHHOM CII0eM
matepuana ®bX 6-2 +WC +Al metonom mmas-
MEHHO-TIOPOIIKOBOW HAIJIaBKU 3Ta HapaboTKa
SIBUJIACh MpeeIbHOH (puc. 6).

Puc. 5 — HoBoe u nsnomennoe Nel oneITHOE 0JI0TO

Puc. 6 — HoBoe n usHomenHoe Nel cepuiiHOE BBIITyCKaeMoO€ JJ0JI0TO

OKcIuTyaTallMOHHBIE TIOKa3aTeld M KayeCTBO
BBIIOJTHEHU TEXHOJIOTHYECKOro IIpolecca Ha
BCIAIIKE CPEAHECYTJIMHUCTONH TIOYBBI ILTYTOM
[IJTH 8-35c¢ OonbITHBIMU U CEPUHHBIMH JIOJIOTAMH
ONM3KH 0 3HAYEHHWIO M HAaXOISITCS B IIpejenax
TpeboBanuii [14, 15, 16] CTO AUCT 4.6-2010.
CTOUT OTMETHTH, YTO IKCIIEPUMEHTAIIBHBIE JI0JI0-
Ta UMEIOT YIYYIICHHYIO 3arTyOIsionIyo crocoo-
HOCTh U 3 dexTuBHOE PopMOOOpa3oBaHUE, TaK
KaK Jie3BHe pabouero opraHa B mporecce paboThl
COXPaHUJIO CBOIO OCTPOTY ¢ MHHUMAJIbHOW BbIpa-
YKEHHOH 3aTBUIOYHOH (hacKoH, 3a CUET 3TOro MpH
pocTe CKOpocTH 00pabOTKU COXPaHSAETCS PaBHO-
MEpHOCTb XOJia arperaTa Mo IiyOuHe B OTIMYHU
OT IUIyra OCHAIIEHHBIM CEpUIHBIMU pPabOUYUMHU
opraHaMu. Ilo TNPOBENCHHBIM HCCIECIOBAHMIM
OmpeneNeHUsT KadecTBa pabOTBI  HA  JABYX
CKOpOCTHBIX pexuMax 8 u 10 km/4 arperaramu
OCHAILICHHBIMH ONBITHBIMH M CEPUIHBIMU pado-
YUMHU OpraHaMM HOJYYWIIM YTO, IIPH YCTAaHOBOY-
HOH Ti1yOnHe 06paboTku 20 cM (aKTHYECcKH Io-
JIy4eHa y IUTyTra C ONBITHBIMH PaOOYMMHU OpraHa-
mu 20,5 u 21, 2 cM y mnyra ¢ cepuitaeiMu 20 1
19,6 cm.
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HcnpiTaHus MM Ha HaJIE)KHOCTH YCTaHOBJICHO,
49TO HMHTCHCUBHOCTh M3HOCA OTIBITHBIX
JIOJIOT 3HAYMTEJLHO HM)KE CEPUHHBIX. YCpeqHeH-
Hasg Ha & JIOJIOT CKOPOCTh M3HOCA IIOJIydeHa:
OIBITHBIX 0,458 w™wm/ra, cepuiHBIX
0,559 mm/ra (Tabnuua 2).

YCTaHOBIEHO, 9TO IO CKOPOCTH M3HOCA OIBIT-
Hele ponora turyra [IJIH 8-353naumrensHo mpe-
BOCXOJST cepuitHble. M3HOCOCTOMKOCTH HOBBIX
JIOJIOT ~ TIO3BOJIIET  3HAYUTEIBHO  YBEIWYIHTH
pecypc tuyra IIJIH 8-35mpu  oOpabotke
nouBkl Ha 18%.

BeiBoasbl. 1. [Ipu ucnonb30BaHUU CEIEKTUB-
HOT'O JIa3epHOT'0 CIICKaHUsI KaK METOZa yNpodHe-
HUsI pabo4yMX OPraHoB MOYBOOOPaOATHIBAIOIINX
MAaIlliH 3KOHOMHS TBEPAOTO CIUIaBa COCTABIISIET
35%.

2. YCTaHOBIICHO, YTO 3a CcYeT (DOPMHUPOBAHUS
OJTHOPOJTHOTO, TOHKOTO, H3HOCOCTOMKOTO,
YIPOYHSIOIIETO CJI0Sl HAa padovYeM opraHe IpOUC-
xomuT dPdexTrBHOE (HOPMOOOpPA3OBAHUE €O
JIe3BUHHOM 4acTu, KOTopas 00ecre4uBaeT ycra-
HOBJICHHYIO TJyOMHBI TAaXOTHl, HE Hapymas
arpoTEeXHUIECKUX moKa3aTesne mporecca
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00pabOTKU OYBHI.

3. Ilpu UCTIBITAaHUK HA HAJIC)KHOCTH YCTAHOBU-
JIM, YTO MHTEHCHBHOCTh M3HOCA OIBITHBIX JOJIOT
3HAYUTENBHO HIWKEe CepHUiHBIX. CpemHss CKo-
POCTh M3HOCA Ha § JOJOT COCTAaBISET: OMBITHBIX
obpasmnoB — 0,458 mm/ra, cepuifHBIX 00pa3moB —
0,559 mm/ra.

4. D¢ GeKTHBHOCTh HCIOIB30BAHUS HOBBIX
MaTepuanoB u Meroga (SLS) ams ynpouneHus
MOYBOPEXYIINX pab0OYNX OPraHOB B CPABHEHHUH C
JOJIOTaMH, YIPOYHEHHBIX IIA3MEHHBIM METOIOM
B IKCIUIyaTaIl[IOHHBIX YCIIOBHAX, OOecrieunBaeT
MOBHINIEHNE pecypca (M0 HM3HOCOCTOHKOCTH)
OMBITHBIX feTaneil Ha 18%.
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ASSESSMENT OF THE EFFECTIVENESS OF SELECTIVE LASER SINTERING METHOD FOR
STRENGTHENING SOIL TILLAGE WORKING UNITS
D. A. Mironov, A. K. Lamm, R. K. Rasulov

Abstract. The functioning of agricultural machinery and equipment is an integral factor in ensuring the sustainability
of production. Wear of the working units of tillage mechanisms is associated with a gradual change in their geometric and
physical-mechanical characteristics, which in turn reduces the efficiency of tillage. One of the methods for solving this
problem is to apply a protective layer of material that has increased wear resistance. Selective laser sintering (SLS) and
plasma powder cladding are technologies for applying protective layers to the surface of agricultural machinery parts. A
comparative analysis of these methods will allow us to assess their effectiveness and applicability in agricultural condi-
tions. The results of comparing these methods will allow you to choose the optimal solution depending on the specific
requirements and operating conditions of agricultural equipment. Calculation of the choice of design and material parame-
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ters shows that when using selective laser sintering as a method of strengthening the working units of soil-cultivating ma-
chines, the savings in hard alloy will be 35%. It has been established that due to the formation of a homogeneous, thin,
wear-resistant, strengthening layer on the working unit, the effective shaping of its blade part occurs, which ensures the
established plowing depth without violating the agrotechnical parameters of the soil cultivation process. When testing for
reliability, it was determined that the wear rate of the experimental bits was significantly lower than the serial ones. The
average wear rate for 8 bits is: experimental samples - 0.458 mm/ha, serial samples - 0.559 mm/ha. The effectiveness of
using new materials and the method (SLS) for strengthening soil-cutting working units in comparison with hardening by
the plasma method under operating conditions will ensure an increase in the service life of experimental parts by 18%.

Key words: working units, tillage machines, economic efficiency of use, plasma-powder surfacing, 3D printing, selec-
tive laser sintering method.
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