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AHHOTALIUA [lpogeden cpagHumenvHulili AHAIU3  IKCHIYAMAYyUU  3apYOedCHbIX U YKPAUHCKUX —CMEHHbIX — Oemanell
noygoobpabamuiaioweli cenvxosmexuuku. Pecypc pabomwi omeuecmeennvix Oemaneil 8 HeCKOIbKO pa3 ycmynaem pecypcy
sapybescuvim 0bpazyam. Kpome moeo, umnopmusie demanu He noOX00sm K HABECHOM)Y 000PYO0BAHUI0 MEXHUKU, NPOU3BEOCHHOU 6
Vrpaune. Konuuecmeo 3apybedichoti cenvbXo3mexuuku noCmosiHHO Y8eaudu8aemcs, umo mpedyem ygeauyeHue noCmagox CMEHHbIX
demaretl, CmoumMocms Komopuix 6 5 — 8 paz npesviuiaen cmoumocms demaell YKpauHcKko2o npou3eoocmed. B smoti cészu 3adaua
3aMeHbl UMNOPMHLIX O0emaliell AHATOSUYHBIMU OeMmAsiIMU OMEeYeCmEeHHO20 NPOU3B00CMEA C BbICOKUM pecypcom pabomvl, He
YCMYynaiowemy pecypey Ayduux o6pasyos 3apybedicHozo npouzsoocmed, seisemcsi 6ecbMda akmyanshol. B Hncmumyme npob6nem
mamepuanogedenuss HAHY nposedenvt pabomvi no co30aHuio MeXHOL02UU U320MOGIEHUS JIUMbIX JIeMEX08 U3 BbICOKONPOUHO20
OeLHUMHO20 Yy2YHA, 0O1A0AIOWUX PeCYPCOM, CPAGHUMBIM U NPECLIUAIOWUM C PECYPCOM JIVHULUX 3aPYOEeNiCHbIX 00paA3YO8.
Knrouesvie cnosa: evlcokonpounvlii OeliHUMHbBIL YY2YH, CMEHHble 0emaiu; HagecHoe obopyooeanue,; 2pyHmMoobpabamuvléaroujas
CenbXo3mexHuKda.

APPLICATION OF HIGH-STRENGTH BEAUTY IRON FOR THE PRODUCTION OF
REPLACEMENT PARTS OF GRAND-TREATMENT AGRICULTURAL MACHINERY

S. M. VOLOSCHENKO', K. A. GOGAEV', M. G. ASKEROV", A. M. MIROPOLSKIY?

IDepartment Ne 10, IPMS NAS of Ukraine, Kiev, UKRAINE
2IPE at the NU of Food Technology, Kiev, UKRAINE

ABSTRACT A comparative analysis of the exploitation of foreign and Ukrainian replaceable parts of soil-cultivating agricultural
machinery is carried out. The resource of the work of domestic parts is several times less than the resource for foreign models. In
addition, imported parts do not match the attachments of equipment produced in Ukraine. The number of foreign agricultural
machinery is constantly increasing, which requires an increase in the supply of replacement parts, the cost of which is 5 — 8§ times
higher than the cost of parts produced in Ukraine. In this regard, the task of replacing imported parts with similar parts of domestic
production with a high resource of work, not inferior to the resource of the best samples of foreign production, is very relevant. The
Institute for Material Science Problems of the National Academy of Sciences of Ukraine has carried out work on the development of
a technology for the production of cast plowshares from high-strength bainitic cast iron with a resource comparable and exceeding
that of the best foreign samples. The purpose of this work is to develop a technology for the production of cast interchangeable parts
in a high service life in replacement of existing serial steel samples. As a result of laboratory tests it was established that cast
replacement parts for soil-cultivating agricultural machinery when working in soils of different types have a service life of 2-5 times
higher than serial steel plowshares.

Keywords: high-strength bainite cast iron; replacement parts; attached equipment, soil cultivating equipment.

BBenenne TBIC.LIT. Jiall KYJIbTUBATOPOB, A0 MHWIIJIMOHA JICMEXOB,

. 600—650 TbBIC. IUT. TUCKOB), KPOME TOTO TepseTcs U3-3a
CpaBHHUTEIBHBIA aHAIN3 JKCIUTyaTalldd CMEHHBIX

JIeTaeii HaBECHOTO0 00OPYIOBaHUS TPYHTOOOpadaThIBatO-
me  CeNbXO3TEXHUKM YKPAWMHCKAX U 3apyOeKHBIX
MPOM3BOJMTENICH  TMOKa3bIBaeT, 4|YTO TIOCIEOHHUE TII0
Ka4eCTBY W3TOTOBIICHHS 3HAYUTEIBHO IMPEBOCXOISAT
OTEYECTBEHHBIE. OCHOBHOM  HEIOCTATOK  JeTalieil
YKPAWHCKOTO MPOU3BOJICTBA — HU3Kas H3HOCOCTOMKOCTH
Opd TaxoTHBIX paborax. K mpumepy, KadecTBO W
MPOU3BOIUTEIILHOCTh IUTYXKHON BCHAIIKKM B TEPBYIO
ouepelb 3aBUCHT OT paboTel JyiemMexa. COBpEMEHHEIC
VKpaWHCKHE  JIeMeXa  HMCIOT  HH3KOe  KadeCTBO
M3TOTOBIICHUS, KPOME TOTO METa/ll HE BCErla OTBEYACT
TpeOOBAaHUSAM CTAHAAPTOB, YTO MPUBOJUT K MOBBIIICHHO-
My uX cpabareiBaHUIO. BenencTBue 3Toro, HeCMOTps Ha
3HaugnTenpHoe (¢ 30 MiH. ra 70 18 MITH. Ta) YMEHBIICHNE
o0OpabaTpIBaeMbIX IUTOMANEH, €KETOAHO YBEIMIHBACTCS
moTpedssieMoe KoM4ecTBo padbouux opraxHos (700 — 750

OTCYTCTBUSl ~ YTHJIM3allMK  THICSYM TOHH  JOPOTOU
JIETUPOBAHHOM CTaIH.

IIpu npowussoactee nemexoB 10 40 % nememHoR
CTaJM WJET B OTXOJBI NPH BBIPYOKE, a /sl YBEJIUUCHHS
N3HOCOCTOMKOCTH HAIIaBIsIIOT Jauib 40 % neMexoB, mpu
9TOM CpefHss HapaboTKa C HAIUIaBKOW Ha eIUHHUILY
cocrasisaer 35 — 40 ra, a 0e3 HamaBku MeHee 20 ra, 4To
HE MOXET OBITH MMPUEMIIEMBIM TEM 60)]66, YTO pO3HHUYHAA
CTOMMOCTH JIeMeXa ¢ HariaBKko# coctaBimstia 120 — 135
rpu.(B menax 2010 r.). Jlyumme oOpasmpl JeMexoB
3apyOcKHBIX (GupM 0Oe3 HOCOBOW Hacagku (I10J10Ta)
pabdoraror 80 — 100 ra, a oredectBennbie 20 — 35 ra.
Kpome TOro, caMo mpom3BOJACTBO JIEMEXOB B YKpaumHe
©XKEeroJlHO MaJiaeT, a CHaOXKEHUE TaHHOW MPOIYKLIUH H3-
3a TpaHULBl PacTeT. AHAJOTWYHAsI KapTUHA MMEET MECTO
W JJIsL IPYTUX CMEHHBIX JieTallell mouBooOpadaThIBaroeh
TEXHUKH (JIalbl KyJIbTHBATOPOB, AUCKH [UTyTOB U T.IL.).

© BOJIOUIEHKO C. M., TOTAEB K. A., ACKEPOB M. T'., MUPATIOJIbCKHIA A. M., 2017
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CEPLA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'IAX"

Ha poiake VYkpausnbl 3a mnociegHue 7 JET
MOSBUJIOCH ~ 3HAYUTEIBHOE  KOJMYECTBO  HMMIIOPTHON
TPYHTOOOpabAaTHIBAIONIEH CEIbXO3TEXHUKH, Tpelyromieit
COOTBCTCTBCHHBIX CMCHHBIX ,ueTanei/'I (HCMCXI/I IJIyTOB,
Jamel  KyJlbTUBaTOpoB W T.1.). CMeHHble JeTanu
HUMITIOPTHOI'O0 MPOM3BOJCTBA HE IOAXOAAT K HAaBCCHOMY
000pY/ZIOBaHUIO OTEYECTBEHHO IIPOM3BOJCTBA, B TOM
yucine mnpousBelneHHBIX B Poccun u benopyccun. Takum
00pa3oM, TOBBIIIEHHE pecypca CMEHHBIX JAeTalled JuIs
IpyHTOOOpaOaThIBafoOmIeld TEXHUKH SBISIETCST BEChbMa
aKkTyanpHBIM. Tem Ooiee, YTO CTOMMOCTH JeTajeil
3apyOeXHOTO NPOM3BOACTBA B 3 — 5 pa3 IpPEeBOCXOIUT
CTOMMOCTb JI€TaJIei, IPOU3BEACHHBIX B YKpauHe.

eab padoThbl

lenpto maHHOM pabOTHI sBIsAETCS pa3pabOTKa
TEXHOJIOTUH MPOWU3BOJCTBA CMEHHBIX JIMTHIX JeTaieil n3
BBICOKOTIPOYHOTO  OeifHMuTHOrO 4yryHa. bBeWHWTHBII
YyI'yH B TIOCJIEOHHE TOIBI TIPHUBIEKAET ITOBBIIICHHOE
BHUMaHHE HCCIIEJOBaTEICH B CBSI3H C €T0 YHUKAJIbHBIMU
CBOHCTBaMH CONPOTHBIITECS YCTAJOCTHOMY paspylie-
Hulo ¥ usHocy [1-5]. B 1aGopaToOpHBIX YCIOBHSX
MIPOM3BECTH TPUOOTEXHUYECKHE UCTIBITAHHE 00pa3oB U3
BBICOKOIIPOYHOTO OEWHHUTHOTO YyryHa JJisl CpaBHEHUS C
o0pasnaMu 13 CepUHHBIX CTaJbHBIX JIEMEXOB IpH padorte
B Pa3HBIX THIIAX TPyHTA.

H310:xeHNe 0CHOBHOIO0 MATEPHATIA

B Uncruryte npodnem marepuanoseaenus HAHY
MpoOBeJeHbl  pabOTBl MO  CO3JAHUI0  TEXHOJIOTHH
W3TOTOBJICHHUS JIUTHIX JIEMEXOB M3 BBICOKOIIPOYHOTO
OelftHUTHOTO YyryHa, 00J1a1atoIMx pecypcom,
CPaBHHMMBIM C PECYPCOM JIYUIIHX 3apyOesKHBIX 00pa3IoB.
Boutn npoBezieHs! 1abOpaTOpHBIE HWCHIBITAHUS HAa HM3HOC
0o0pa3loB  BEIpE3aHHBIX W3  KIMHOBHIHBIX  TpoO
BBICOKOTIPOYHOTO 4yryHa 0azoBoro cocraBa:- C — 3,1 —
3,4 %; Mn - 0,2 — 0,3 %; Si—2,6—2,8 %; S <00,2 %; P
< 0,02 %; Mo - 0,2 — 0,4 %; Ni— 0,4 - 0,6 %; Cu—0,3 -
0,4 %. OOpa3ipl NOPOXOAWIH TEPMOOOPAOOTKY IO
paznuuHbIM  pexumaMm. HarpeB 1o  TtemmepaTypsl
aycrenmzanuu 900°C, BBIOpaHHOW NI JAHHOT'O COCTaBa
YyryHa COTJIacHO [6] ¢ mocneayrolei 3akaikoil B Macie
U oTmyckoM npu Temmneparype 320°C B TeueHue 3 4ac., a
TaKxke n3oTepmuueckoi 3akankoi npu 310°C u 350°C.

JlabopaTopHBIE ~ HMCHBITAHUS ~ W3HOCOCTOMKOCTH
OIBITHBIX 00pa3lOB TPOBOJAWINCH MO  CHEIUAIBHO
pa3pabortanHoii MeTonuke [7, 8] Ha ycTaHOBKE, KOTOpas
MO3BOJISIET KCIHONB30BaTh pa3HbIe aOpasuBHBIC CPEAbI,
MOJIENUPYsl M3HOC JIEMEXOB IPH MaxOTHBIX poboTax B
IPYHTax pa3HOrO TUMA. YCTaHOBKA IPEJCTaBsIa coO0n
3aKpHITBI 00beM ¢ abpa3mBoM. B 3akpheITHIl 00BEM
YCTAaHOBKM MOMEIIAJICS JIepXKaresib 00pasloB C JABYyMs
obOpasmamu  pazmepamu  10x10x20 wmMm. Bpamenue
00pa3loB OCYIIECTBISUIOCh CO CKOPOCThIO 3 M/Cek
9JIEKTPOJBUTATENIEM, YTO OTBEYAET CKOPOCTH JIBMXKEHHMS
TPaKTOpa NpH MaxoTHBIX podoTax 10 km/yac.

B xauectBe aOpa3WBHBIX Cpell HCIIOJIB30BAJICS
BJIQXHBIA M CYXOW OBpaKHbIM IE€COK, YEPHO3EM
MaJIOTYMYCHBIH M TJIMHHCTAs TOYBA OOBIYHON BIa’KHOCTH

(10 %). B xauectBe pernepa BbIOpaHbl AJaHHBIE TI0 ITOTEpPE
Beca B aHAJIOTHYHBIX YCIOBUAX 00pa3ia, BRIPE3aHHOTO W3
cepuiiHOrO crajbHoro Jemexa. [lotepu Beca mociaeaHero
COCTaBJSUTH: I BJIQXKHOTO YepHO3eMa — 2,52 MI/KM;
TJIMHUCTBIA  TPYHT yBI@KHEHHBIH — 74,2 MI/KM;
OBPaXXHBIM TMECOK YBIaXHEHHbIH — 140,4 MI/kM W s
cyxoro oBpaxHoro mecka — 309,4 mr/km. Ha puc. 1
MPEJICTABIICHBI JaHHBIC MO MOTEepe Beca y 00pas3IoB W3
BBICOKOIIPOYHOTO YyTYyHa.
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Puc. 1 — Pe3ynomamsl mpubomexHuyecKux uCHvlmanui
obpa3zyos BY nocie paznuynuix 614006 mepmoobpabomxu
npu MpeHu 8 Cyxom 08paAXCHOM necke:
1-memnepamypa nazpesa (aycmenuzayus) 900°C, 30mum.
3axanxa 6 macno ¢ omnyckom 320 °C, gvloeporcka 3 waca,
2-memnepamypa naepesa (aycmenuzayus) 900°C, 30mumn.
Hszomepmuueckasn saxanxa npu memnepamype 310 °C,
evi0epoicka 1 yac; 3 - mo ogice, svidepoicka 2 uaca; 4 - mo
Jrce gvloepoicka 3 uaca; 5 - memnepamypa Hazpesa
(aycmenuzayust) 900 °C, 30 mun. Hzomepmuueckas
saxanxa 350 °C, svidepoicka 1 uac, 6 - mo gice camoe,
svidepoicka 2 uaca; 7 - mo dce camoe, gploepicka 3 uaca

Norepa peca oSpazua (Mrim)

Takum oOpa3zoM, MuHHManbHas MOTEpPS Beca
HaOmoaercst TpPH  W30TEPMHUYECKOM  3aKaylke IpH
temnepatype 350 °C u BeIIepxKe 3 yaca M COCTaBIAET
21,5 wmr/km. Ilocne BbIAEepkkM 2 4Yaca moTeps Beca
coctaBisier 26 mr/kM. J[lns cpaBHeHHMs TmoTeps Beca
oOpasia M3 CepHHHOrO CTAJIBHOIO JIeMeXa COCTaBISIET
IIPU  PaBHBIX YCIOBHAX (CyXOH OBpaXHBIH IECOK)
309,4 Mr/kMm T.e. Ooiee YeM Ha OPSIOK OOoJIbIIe.

Ha puc. 2 npuBeneHsl JaHHBIE MO TIOTEpE Beca
00pa3IoB Mpu U3HOCE B TIMHUCTOH MOYBE (€CTECTBEHHOE

HpI/IpOI[HOC yBHa)KHeHI/Ie) u B TICCKEC OBpa)KHOM
yBHa)KHeHHOM.
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Puc. 2 — Ilomeps eeca obpazyos BU nocne paziuunvix
61006 TO 6 2nrunucmotl u necyanoll nouse npu
ecmecmeeHHOM NPUPOOHOM YBNANCHEHUU: d — 2AIUHUCASL
Nno48a ¢ ecmecmeeHHbIM YEILAdCHEeHUeM, 6 — 08PAdCHbIU
NeCcoK ¢ eCmeCcmeeHHbIM VEIadCHeHueM
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IToTeps Beca B TIIMHUCTOH mMOYBE 00Opa3IOB IMMOCTE
HM30TepMHUUECKON 3aKaiku npu Temmeparype 350 °C mpu
BBIZIEpXKKE 2 M 3 Yaca MpaKTUYECKH oauHaKoBa (24 — 25
MI/kM). Bo BiaxHOM OBpaXHOM IIECKe IOTeps Beca
nocie u3orepmudeckoit 3akanku mpu 310 u 350 °C npu
BeIZICp)KKe 3 dvaca comocraBuma — 34 u 30 mr/km. B
CpaBHEHUH C 0a30BBIM 00pa3lOM M3 CTAIBHOTO JieMeXxa
pasuuia cocrasiser 49,2-50,2mr/km u 106,2-110,2Mr/xMm
COOTBETCTBEHHO, T.€. W3HOCOCTOMKOCTH H30TEPMHUYECKU
3aKaJeHHBIX 00pa3IOB IIPUMEPHO B TPH pasa BBIIIE MPU
paboTe B TIMHUCTON MOYBE U B O0JIee 4eM B YeTHIpEe pasa
BBIIIIE IPH paboTe BO BIAXKHOW IECYaHOH MTOYBE.

Ha  puc. 3 MpHUBEJeHa  THUCTOTPaMMa,
MIOKA3bIBAIONIAsl TIOTEPIO Beca 00Pa3loB U3 BBICOKOIPOY-
HOTO YyTyHa MOCJe Pa3IMYHBIX BHIIOB TEPMOOOPAOOTKH
npu pabote B jgerkom yepHoszeme (1,06 — 1,62 MIla).

Bce nmoapucynounsle Haamucu (puc. 2 u puc. 3)
CMOTpPHU BBIIIC, COOTBETCTBYIOT NMOAPUCYHOYHBIM JJaHHBIM
Ha puc. 1. [Toreps Beca 00pasioB nocie H30TePMHIECKON
3akaiku mpu 350 °C B Teuenue 3-x yacoB coctasiser 1,1
MI/KM (MaTepual cepuitHoro yemexa 2,54 Mr/km) T.e. B
2,29 pa3a BbllIE.
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Mortepa Beca oGpasLUa (MrixM)
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Puc. 3 — Ilomeps geca obpazyos uz BY nocre pasnuunvix
suoos TO npu mpenuu 6 uepHozeme

o

Ha ocHOBaHMM 11a0OpaTOpHBIX HCCIEAOBAHUIT
6BIHI/I BI)I6paHBI OCHOBHBIC TCXHOJIOTHUYECCKUE PECIKUMBI
JUISL M3TOTOBJICHHS OIBITHBIX OOpa3llOB JIEMEXOB JUIs
HaTypHBIX TIOJIEBBIX UCIIBITAHUI MPU MaXOTHBIX paboTax.
Temneparypa ayctennsanuu 900 °C c Boiaepsxkoit 60—70
MHH. C TIOCTEAYIOWEN n3oTepMuueckoil 3akankoi 300 —
350 °C B Teuenue 2 — 3 yaca.

Boutn ommTel 2 Tpynmel JEMEXOB C OOmIMM
pedpoM JKECTKOCTH U ¢ pedpOM TOJIBKO B HOCKe (puc. 4).
OnpITHBIE JIeMeXa ObUIM TOABEPTHYTHl TepMOOOpaboTKe
10 IBYM peXAMaM: HarpeB IMOJT 3aKaJIKy IO TEMIIepaTyphl
900 °C c¢ Beigepkkoit 70 MHH. B H30TEPMHUYECKYIO
3akanky rpu 300 °C u 350 °C.

IIpu stom BeImepkka mpu Temnepatype 300 °C
cocrapisiia 150 mun., a mpu 350 °C — 120 muH. YcnoBus
TEPMOOOPAOOTKH OBUTM  BBIOpAaHBI HAa  OCHOBAaHUH
pe3ysbTaToB J1a0OpPaTOPHBIX HCCIEAOBaHUM, paHee IMpo-
BEICHHBIX HCCIIeIOBaHUM M ucnbiTaHui [9,10] a Takke
YCIOBUSIMA M BO3MOKHOCTSIMH 0a30BOTO TPEIIIPHATHS,
3arpy3Kd JIeTajleil HCIIONB3YIOTCS CIEIHANbHBIC 3arpy-
309YHbIC KOpP3WHBL, B KOTOPBIX BO3MOXKHO pa3MeIIeHUe
JeMeX0B Ha pedpo, IpU 3TOM YCTPAHIETCS OMACHOCTH
KOpOOJICHHS MIIM TIOBOJIKH JIEMEXa.

Jlemexa, MIPOIIEIIIE TePMOOOPaOOTKY,
B3BELIMBAINCH U MPOBEPSUINCH HAa TBEPAOCTh MeTasa. B
Tab. | mpuBeACHBI XapaKTePUCTUKH JemMexoB mocie TO.

Puc. 4 —Jlemexa c pasnuunoti koHgueypayuetl pebpa
JHrcecmKocmi

H3Hoc nemexoB ompezensics MO HOTepe Beca, a
TaKkKe I0 W3MEeHeHHIo npodwmis ne3sus. B Ttabn. 2
IIPUBE/ICHBI JaHHBIE N0 JUHAMUKE MOTEPU BECA OIBITHBIX
JeMEXOB B CpPaBHEHHH C CEPHHHBIMH, KOTOpBIE
YCTaHAaBIMBAINCH B IIApe C JIUTHIMHU.

Tabnuma 1 — BecoBple mapaMeTpbl U TBEPIOCTh
JIEMEXOB JUIsl HATYPHBIX UCIBITAHUI

MapxkupoBka
IenMexa
Macca nemexa,
KL
KoHcTpyKTHBHBIE
0COOEHHOCTH
Pexxum TO
TBepnocts nocine
TO, HB

Tzak. 900 °C - 70 MuH.;
n3oTepMuIeckas 3akaika|380-390
350 °C 120 mun

Peb6po xectrocT
BII0JIb BCETO
jJeMexa

11 |4,130

12 14,270 — @ — —« — 380-390

Pebpo sxecTKoCTH

13 14,250
B HOCKE JieMexa

— Oy = —» —

14 (4,100 — O — — O — — @ —

T3ak. 900 °C 70 mMuH.;
n3otepM. 3akaika 300 °C| 410415
150 mMuH.

Peb6po xectrocT
BJIOJIb BCETO
aJemexa

21 14,350

22 14,350 —« — — @ — — O —

Peb6po xecTrocT
B HOCKE JieMexa

— O = —» —

23 14,450

24 (4,150 — O — — O — -« —

Tabmnuma 2 — [ToTepst Beca JIeMEXOB B 3aBHCUMOCTH
OT HapaOOTKH

ol ~ o ~ 8
< g <5 8| Hsmocmo g E L 8 a
55‘% s 5 E 22 Macce Sd 8:s
= o < O (SRRl
= a ST g =8 s d EEZ
5 O < a2 S £ o9 E g
S5 |SFF E8 £4Si¢
= g =2 r % 5 3
e
11 4130 | 3480 | 650 | 15.74 | 82 | 7,926
12 4270 | 3510 | 760 17,8 | 80 9,5
13 4250 | 3635 | 615 | 1447 | 75 8,2
14 4100 | 3433 | 667 | 16,27 | 75 8,9
21 4350 | 3598 | 752 | 17,29 | 80 9,4
24 4150 | 3562 | 588 | 14,17 | 60 9,8
cepuiinbii| 4540 | 2855 | 1685 | 37,11 | 54 31.2
cepuiinbiii| 4480 | 2911 | 1569 | 35,02 | 59 26,6
cepuiinblii| 4570 | 3213 | 1357 | 29,69 | 59 23

e  ['pYHT — 4YepHO3eM MaJIOT'yMYCHBII

[IpoBeneHHsle  TpeaBapUTENbHBIC  MCIIBITAHUS
JIEMEXOB JIByX KOHCTPYKTHUBHBIX BapUaHTOB HE BBISBUJIN
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CYIIECTBEHHBIX OTJIMYHNA B MX PabOTOCIIOCOOHOCTH W B
JabHEUIIEM C y4YE€TOM PEKOMEHAALMN CIELMATIMCTOB
kadeapbl  CeIbCKOXO3IUCTBeHHBIX  Mamud  HYbull
VYKpauHbl UCHBITHIBAINCH JIUTHIE JIEMeXa C YCHJICHHBIM
HockoM. Mcnsrtanus nposoauiuck B 2009 — 2010 rr.
IloneBble UCHBITAHUS JIUTBHIX JIEMEXOB IPOBOJAU-
JIUCh B pa3iaMuHbIX xo3siicTBax KueBckoil u Uepkacckoit
obmactsax (I'opoxprmenckuii, CTaBbIIeHCKUH 1 Bacwib-
KOBCKHMI paiioHbl). JleMexa HCHBITHIBAINCHL B Tape C
CEepUMHBIMU CTaJbHBIMU C HAIUIaBKOM. 3a Mepuon
maxoTHBEIX padoT B 2009 — 2010 rr. B CraBHIIEHCKOM
paiione B TOB «XKypasnunckoe» Ha mioyrax ITH-5-35 B
arperate ¢ Tpakropom T-150K Ha TsDKenpIX TpyHTax-
yepHO3eMax HapaOOTKa Ha OJAWH JIMTOI JIeMeX COCTaBHIIa
99 — 102 ra, B YUII «Ilepepa-Arpo-Tpanc» Ha mryre I1JIH-
8 — 35 B arperare ¢ Tpaktopom K-701 HapaboTka mpu
NaxXOTHBIX paboTax Ha CyNecYaHbIX T'PyHTaX COCTaBUJIA
82 ra. [Ipu 3TOM JIUTHIE JIeMexa COXpPaHWINA pecypc s
nanbHeime pabotsl. Iloka3aTenbHbBIM SBISIETCS TO, YTO
nepsble Jemexa Ha Iutyre IIJIH-8-35 craBumuce cepu-
HHBIe cTanpHble ¢ HarulaBkod. HapabOoTka cTanbHBIX Jie-
MexoB cocTaBisia Bcero 28 — 34 ra. [103uTUBHBIM MoO-
MEHTOM TpH paboTe TUTHIX JIEMEXOB IIOMIMO 3HAYHUTEIb-
HOTO yBEIMYEHHSI pecypca sBJseTcs OO0JbIIas )KeCTKOCTh
WX KOHCTPYKIMH (B CTaJIFHBIX JIeMeXaX WHOTa Habroma-
eTcs 3armd HOCKa, OCOOCHHO B TBEpPABIX TIPYHTax).
CebecToMMOCTh M3TOTOBJIEHUS JHUTHIX JeTajieil cormocra-
BHMa CO CTOMMOCTBIO M3TOTOBJICHMS CTalbHBIX. JlaHHas
TEXHOJIOTHUS TaK)kKe IMO3BOJIAET M3TOTaBIMBATh 3aIT9acTH U
JUTS. UMIIOPTHBIX arperatoB. TakuMm o0pa3om, pa3paboTaH-
Hasi TEXHOJOTUs WU3TOTOBJICHUS JMTHIX A€Taylel Ul 1Mou-
BOOOpabaTkIBaIOIIEH CEIbXO3TEXHUKH Ha MpUMepe JieMe-
XOB TO3BOJISIET 3HAYUTEIBHO MOBBICUTH UX PECYpC IKC-
IUTyaTalliy IPU CTOUMOCTH B 3 — 5 pa3 HIKE CTOMMOCTH
CMEHHBIX JIeTalel 3apyOeKHbIX TPOM3BOANUTEIICH.

BriBoabl

1. PaspaboTaHHas TEXHOJOTHS W3TOTOBJICHHUS
JIUTBIX JeTanei JUTSE MOYBOOOpadaTHIBAIOIICH
CENIbXO3TEXHUKH Ha TPUMEpE JIEMEXOB II03BOJISIET
MOBBICUTH MX pecypc B 2-5 pasza HpH 3KCIUTyaTaluH, a
CTOMMOCTh B 5-8 pa3a HIKE CTOMMOCTH CEMEHHBIX
JeTasnei 3apyOeKHBIX TPON3BOTUTEIICH.

2. PazpaboTaHHas TEXHOJIOTHS MPEICTABISET
BO3MOXKHOCTb PAaCIpPOCTPAaHUTh €€ C COOTBETCTBYIONLICH
KOPPEKTUPOBKOM M [UIsl JIPYTMX CMEHHBIX JeTalei
IPYHTOOOpa0aThIBAIOLICH CENbXO3TEXHUKH.

3. TIo3UTHMBHBIM MOMEHTOM NpH pPabOTE JHUTHIX
JIEMEXOB TOMHUMO 3HAYMTEIIFHOTO YBEJIMYEHHUS pecypca
SIBIISIETCSL  OOJIbIIAsT KECTKOCTb HMX KOHCTPYKUMH (B
CTAJBHBIX JIEMEXaxX WHOrja HaOiomaercs 3arud HOCKa,
0COOCHHO B TBEP/BIX TPYHTAX).

4. JlaHHas TEXHOJOTWS TakXe I03BOJSET
M3rOTABIMBATH 3aITYACTH U IJISl UMIIOPTHBIX arperaTos.
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Boaomenko, C. M. 3acTocyBaHHS BUCOKOMIITHOTO O€HHITHOTO YaByHY JJIsl BAPOOHUIITBA 3MIHHUX JIeTaJIeH IPyHTOOOpOOHOT
cinerocnrexsiku / C. M. Boiomenko, K. O. I'oraes, M. I'. Ackepos, A. M. Mipanoascbkuii // Bicnux HTY «XI1ly, Cepia: Hogi
pliwenns 6 cyyachux mexuonoeiax. - Xapkis: HTY «XIIy». - 2017. — Ne 32 (1254). — C. 14-18. — doi:10.20998/2413-4295.2017.32.02.
AHOTAL[IA [lposedeno nopieHanvHuil anaiiz excnayamayii 3apyOidicHux i YKpAiHCbKux 3MIHHUX Oemanei IPYHMOooOpoOHOi
cinveocnmexnixu. Pecypc pobomu eimuusnsinux oemarnei 6 KilbKa pasié NOCMynaemucsi pecypcy 3apyoisicnum spaskam. Kpim moeo,
iMnopmui Odemani He nioX00AmMb 00 HABICHO2O YCMAMKYBAHMA MeEXHIKY, eupobnenoi 6 Ykpaiui. Kinvxicme 3apybiscHoi
CiTbeOCNMeXHIKU NOCMIUHO 30iIbUWYEMbCA, WO 8UMALAE 30INbUEHHA NOCMABOK 3MIHHUX Oemaneti, gapmicmy AKux 6 5 — 8 pasie
nepesuwye apmicms demarnell YKpAiHCbKo2o upoOHuymea. Y 36'a3ky 3 yum 3a60aHHs 3aMIHU IMNOPMHUX 0emanell aHAI0SIYHUMU
demanamu 6iMYUHAHO20 BUPOOHUYMEA 3 BUCOKUM PECYPCOM POOOMU, WO He NOCMYNAEMbCS PeCYPCy KPAWuX 3pasKie 3apyoiscHo2o
BUPOOHUYMBA, € GelbMU AKMYanbHol. B Incmumymi npobrem mamepianosnascmea HAHY npoeedeno pobomu no cmeopenHio
MEXHONO02IT 6USOMOBTICHHSL IUMUX JeMeUli6 3 UCOKOMIYHO20 OCUHIMHO20 YABYHY, W0 8OJI00IIONMb PECYPCOM, SIKe MONCHA NOPIGHAMU |
nepesuwyye 3 pecypcom Kpawux 3apyoisrCcHux 3pasKis.

Knrwuoegi cnosa: sucoxomiynuti 6etinimuuti yagyn, 3minni 0emali; HagicHe 001AOHAHHS, IPYHIMOOOPOOHA CiNbeOCNMeXHIKA.
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