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YK 621.891:631.31
PEOJIOI'TYHI CKJIAJIOBI MEXAHI3MY KPUILEHHS IPYHTY

B. B. Ayain, 0.m.u., npogpecop, A. A. Tuxuii, K.m.H., 0ouenm
[lenmpanvHoOyKpaiHCbK Ul HAYIOHANLHUT MEXHIYHUT YHIBepCUmMem,
M. Kponusnuyvruil, Yxpaina

['pyHT € €neMEeHTOM  BIAKPUTOi, CKJIQAHOI, NOMI(PyHKIIOHAIBHOI,
NOJI JUCIIEPCHOT, YOTHUPU(]PA3HOI, TE€TEPOTCHHOI, CTPYKTYPHOI TPHOOCHCTEMH, IO
AKTUBHO B3A€EMOJIIE€ 3 HABKOJMIIHIM CEPEOBUIIECM. 3a3HAUYMMO, [0 MpodieMa
00pOOITKY I'PYHTY, 3T1JTHO 3 TOJIOKCHHSIMU TEPMOJAMHAMIKH, BKJTIOUae B ceOe poOOTy
HaJ HABKOJIMIIHIM CEpeAOBUIIEM. BIUIMB 30BHIMIHBOT €HEPrii HA IPYHT NPOSBISAETHCS
B ACOpPOLIMHMX mponecax, MO 3MIHIOKTh CaMy IOBEPXHEBY EHEPTIKO TPYHTY.
[Tpryomy 1eil BIUIMB MOCKIIOETHCS MpH ii aedopmanii. 3 po3rISHYTHX KOHLCMIIH
HANpPy>KEHO-A¢(POPMOBAHUX CTAHIB B3aEMOAIOYHMX €JIEMEHTIB BUAHO, IO HAOLIbIIA
IHTEHCHBHICTh BIUIMBY HABKOJMIIHBOIO CEPEIOBMINA HACTAE€ TOMI, KOJM B IPYHTI
B1I0YBAIOTHCS MJIACTUYHI AchopMallii.

Jlesikuii  TPpYHTOBUE 00’€M  YINIIBHIOETBCS MOCTYNAJIBHAM PYyXOM KIIHAHY.
YacTUHKH IPYHTY B HBOMY 3HAXOAATHCS B YMOBAX IIPOCTATHYHOTO CTHCHEHHS. [1pu
bOMY TPILIMHY 1 MOPH 3aKPUBAKOTHCS, aJI€ BC1 BOHU TOBHICTIO 3HUKHYTH HE MOKYTh.
B Teopisix pyiiHyBaHHs ICHYIOUI B Marepiajll MOPH 1 TPILIMHU PO3MIISAAKOTECS K
negextu. CaMme BOHU CTaKOTh OCEPEAKAMH PYHHYBAHHS, OCKUTbKA IMPH HABAHTA>KCHHI
MaTtepialy Ha iX MOBEPXHSAX KOHLCHTPYIOTbCS HAMPYXEHHS, MPH BIAMOBITHUX
3HAUEHHSX SIKUX BIAOYBAETHCS 3POCTAHHS TPILIMH 1 MOP, YTBOPIOKOTHCS HOBI BUIbHI
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noBepxHi. To6TO Npy>Ha NOTeHLUia/lbHA eHeprid AeopMyBaHHSA, HAKOMUYYOUYUCH B
nnacTi rPpyHTY, CTae BULLE BEIMYUHN EHeprii B3aeMOAIT MiX YaCTMHKamMu TPYHTY.
Mpy UbOMYy MIX4YacTKOBI 3B'A3KM poO3puBarOTbCH, |1 iX BIigpMB OAWH Bi4 OAHOrO
CYNpPOBOMKYETHCA YTBOPEHHSIM MOBEPXHI  PO3pPUBY, Ha fAKiA  BUBIIBHAETLCA
HaKoMu4yeHa npy>Ha eHepris.

3BifIbHEHA eHepris e Ha Po3pMB MIXKUYACTKOBUX 3B'S3KIB, a OTXKE 3HAYUTh, I
Ha 3pOCTaHHA TPIWNHNK, L0 BONOAIE NOBEPXHEBOK eHeprieto. Ipu yTBOPEHHI eANHOT
TPIWMHK TI MOBEPXHEBA EHepPrid ABHO MeHLUe, HXK Ta, W0 BUBINbHAETLCA Yepes Hel
noTeHyianbHa eHeprig. ToMy nNOCTiAHe 3pOCTaHHA TPIWWHN HemoXnnee 6e3
A0AATKOBUX 3ycunb. [lig yac BigpuBy nnacty Bif MacuBy CTae HeMOX/MBUM
npuKnagaHHs [0 HbOro Uux 3ycunb. MpocyBaHHA BigipBaHOro naacrta no pobouii
NMOBEPXHI KNuHa poboyoro opraHy rpyHTo06po6HOT MawuHn (POIM) NOMITHOrO
[0aTKOBOr0 MOro KpULIEHHA He BUKIMKAE. ToMy BCA po60Ta KPULLEHHS MOBWHHA
NMPOBOAMTUCA Ha nMepwioMy eTani Bnamey kKnnHa POIM Ha rpyHT. [1a 4bOro eHepris,
HaKomnuyeHa B MacTi, MOBUHHA 3BINbHATUCA Yepe3 6e3/iY TPILWMH, WO YTBOPHOTLCA
TOOGTO rPYHT NMOBUMHEH KPULLUTHUCA.

3 HaBefeHOro BWMAMBAE BMCHOBOK MPO Te, WO MPU ICHYHUYUX LWBULAKOCTAX
Pyxy [rpyHTO06po6HMX arperatis, POIM, daKi BNAuBalOTb Ha TFPYHT LWIAXOM
CTUCHEHHS, He 3a6e3neyyroTb arpoTeXHIYHO HEOOXiAHOT NUTOMOT NOBEPXHI IPYHTY.
[ocnigKeHHA cBigyatb, WO HeoOXiAHI iHWI NPUHLMNN BNAMBY Ha I'PYHTOBUIA MnacT.
KpiM LbOro BCTAHOB/IEHO, WO FPYHT € €1eMEeHTOM camMofe()OopMyeEMOi CUCTEMU, B
AKin 6e3nepepBHO BiAbYBaeTLCA 3MiHa CTaHy. [Na AOCNIAKEHHA CTaHy LieT cMcTemMu
I 3HMXKEHHS €HEepProeMHOCTI 0OpPOOBITKY TPYyHTY NOTPIOHO PO3rNAHYTM PeosoriyHi
meToan. Mpu cunosiin aii POCM Ha nnacT rpyHTY, efleMeHT AKOro Mae 06’em V
crnocrtepiraoTbca geopmaLii CTUCKYBaHHA Ta po3Tary (puc. 1).
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Puc. 1 KapTuHa fii cun Ha 06°eM nnacTy rpyHTy npu gedopmadii cTUCKY (a);
po3tary (6): 1 - enemeHT B’A3KOCTI (peonoriyHa Mofenb HbHOTOHA) T'PYHTY;
2 - eNeMEeHT NPY>XXHocTi (peosioriyHa moaens yka).

AHanis fiin cun npu pisHMX gedopmManisax rpyHTY OMUCYETLCSH PIBHAHHAMMU
Hanpy>XeHHA 'PYHTY OMUCYETbLCA PIBHAHHAMM:

- npu gedopmadlii CTUCKY: \
n

: 2
r= Ay e Yty ()
Mm + Mk i M iii

- npu gecopmauii po3Tary:
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[e: 1o - NOYATKOBE Hanpy»XeHHA 3cyBy, H/mM2; o™ - mopgynb 3cyBy, H/M2Z; nMm, NK , M
- BIANOBIAHO, KOEMILiEHTM AMHaMIYHOT B'A3KOCTI efleMeHTIB 3a PeosioriYHUMu
mogenamn Makceenna, KenbBiHa | HbtoTOHa, lMa-c; y - WBKMAKICTL gedopmadii, m/c;
AM - KOeMIiUieHT nponopuioHansHOCTI, H/M; 1 - TpuBanicTb geopmayii, C.

XapakTtep AuMHaMiky 3MIHM HanpyXeHb B Mpoueci gedopmauin CTUCKY Ta
PO3TAry efnemMeHTa rpyHTy y BUrnaai rpadikis HaBeLeHO Ha puc. 2.

Tprban/cTb b3oEMogH POMM 3 yHTOM
Puc. 2. Cxema xapakTepy 3MiHW Hanpy>XeHHs B 06'eMi eneMeHTa I'pyHTY wWapy
npunernoro npun POICM B npoueci gedopmauii cTucky (KpuBa 1) |1 po3Tary
(kpuBa 2).

MoXHa 6aunTn, WO pyrWHYBaHHA T[PyHTY npu Agedopmauii  po3Tary
BifOyBaeTbCA NPM MeHLWIi Hanpy3si, HXX npu gedopmadii cTucky. Lle cBigunTb npo
Te, WO eHepreTnyHi sutpaTtu npu it POM Ha rpyHT Ha OCHOBI gedopmauii po3Tary
3HAYHO MEHLLUI, HIXK Ha OCHOBI AetopMal,ii CTUCKY.

HaBefeHi peonoriyHi piBHAHHA Ta iX rpadivHi iHTepnpeTayii NokasywTb, WO
B’A3KICTb IPYHTY 3HUXYETLCA NPW 30iNbLIEHHI Ki/IbKOCTI BUAABMOBAHOT PigKoT (hasu
NPy NiABULLEHHI TUCKY, TOBTO B'A3KICTb MPYHTY Nifg yac Ait POCM He € NOCTIMHO
BeNMYMHOKW.  [lpouecnm  CTUCKY | pO3TArY  floKafibHUX  06'eMiB  TPyHTY
CYNPOBOMXYHOTHCA 3MIHOK CTPYKTYpM BIif MakpoarperaTiB [0 efNeMeHTapHux
4YaCTUHOK, B’A3KICTb SIKMX HeoAHakoBa. [Ond Takmx cuctem B. OcTBasnbaom 6yno
BBEAEHO MOHATTA CTPYKTYPHOI B'SI3KOCTI. 3MiHA B’A3KOCTi IPYHTY B Mpoueci 1noro
aeopmadii cBiguMTb NPO Te, WO BiabyBaETbCSA 3POCTAHHA LWIBUAKOCTI 3CYBY MiX
ONCNEPCHOK (a3ok | cepefloBMLWEM [PYHTY, TOOTO, B3aEMOAIS MK HUMMU
SHMXKYETLCA. 3HMXKYIOTb B'A3KICTb IPYHTY 1 Agedopmayil, Wwo BUHWKAKOTb B CaMUX
'PYHTOBUX YaCTMHKaX, CNPUAIOYN TX PO3PUBY Ta PYyNHYBaHHIO.

TakuM 4YMHOM, BPAxOBYHUM XapaKTep PYMNHYBaHHSA IPYHTY npu gedopmawii
CTUCKY |1 PpO3TAry, EHEeproeMHICTb TMpoLecy, a TakKoX 3MiHY pPeonoriyHmnx
XapaKTepucTuk aii POI'M Ha TPYHT MOXHa BBaXatu, WO A1 e(eKTUBHOro
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00poOITKY TpyHTY Oinmbii moiiieHi € komOinoBani POIM ta POIM 3i 3MiHHEME
(OpMOIO Ta T€OMETPIEKD MOBEPXOHb KOB3aHHSA. KpiM 1bOro B SKOCTI MO3WTHUBHO{
peKOMeHanli € HeoOXIAHICTh B TOMEPEAHBOMY PO3MYLIYBAHHS [PYHTY, TOOTO
3MEHIIEHH] HOr0 B’ SI3KOCTI.

11



