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Estimation of the intensity metal surfaces destruction by the shot blasting torch action

The article deals with experimental-analytical quantitative estimate of the intensity shock-abrasive
fatigue fracture on a surface metal layer during drain-flow cleaning of machine-building equipment products and
their parts, for optimization of technological regimes.

It shown that the fracture coefficient characterizes the destructive effect intensity of a shot blasting torch
during the cleaning of metal surfaces The value of the shock-abrasive fatigue fracture coefficient is estimated by
the ratio between the experimentally determined volume of the removed metal and the experimentally
determined or analytically calculated volume of the deformed metal on the workpiece surface, which (volumes)
are determined depending on the specified technological regimes of the purification process.

The presented methodology described allows the technological services of machine-building plants to
calculate the value of the fracture intensity coefficient of the surface layer on the tested samples by the
experimental-analytical method. The coefficient varied from 0,1 to 0,2.
shot blasting, coefficient of impact fatigue failure, elasto-plastic deformation, fracture mechanism, trace
volume
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[TiABUILIEHHS TOBrOBIYHOCTI IPYHTOOOPOOHHUX POOOUMX
OpraHiB

[IpoanamizoBana MaTeMaTH9HA MOJENb IPOTHO3YBAaHHS  JIOBTOBIYHOCTI  POOOYMX  OpraHiB
IPYHTOOOPOOHHMX MAIINH 3 METO BUOOPY €PEKTUBHOTO METOJLY iX BIJIHOBJICHHS.

HAIUIABJIEHHS, BiIHOBJIEHHSI, CHJIa TePTH, TEXHOJIOTIYHUIl Npouec, AOBIrOBiYHICTb, PiKy4yuil ejeMeHT,
MaTeMaTHYHAa MOJieJIb
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IHoBbIIeHNE 10JITOBEYHOCTH MOYBO00OPAOATHIBAKIINX Pa00YHUX OPraHOB
[Ipoananu3upoBaHa MaTeMaTHYECKas MOJEIb IPOTHO3UPOBAHHS JOJITOBEYHOCTH PAabOYMX OpPraHOB

MOYB00OPabAaTHIBAIOIINX MAIIIHMH C ETbI0 BEIOOPa 3(P(PEKTUBHOTO METOAa X BOCCTAHOBJICHUS.

HAIUIABKA, BOCCTAHOBJIEHHE, CHJIA TPEHHs], TEXHOJOTHYECKHH IpoIecc, JOJrOBEYHOCTb, PeXyIIuit

3JIEMeHT, MaTeMaTH4YecKast Mo/IeJIb

IMocranoBka npodaemu. [Ipu poGoTi rpyHTOOOPOOHUX MAIIMH BUHUKAE MpoOieMa
3HIKCHHS 1XHBOT MPAIe31aTHOCTI B HACIHIOK 3HIKEHHS iX pOOOYHMX OpraHiB.

OpHuUM 3 HampsMKiB BHpIIIEHHS JaHOi NpoOJeMH € 3aCTOCYyBaHHSA JI0JJAaTKOBHUX
€JIEMEHTIB, OTPUMAHMX NPU HAIUIABJICHHI 3HOCOCTIHKMMH TOKPHUTTSAMH, IO 3a0€3Mevyl0Th
[ ABUIIEHHS JTOBIOBIYHOCTI.

Teopernuni THMTaHHS 3HONIYBAaHHS pPLKYYOro Jjie3a, IO BPaxOBYIOTh aOpa3uBHE
CepeIoBHIIe, 0 TEMEPINIHBOTO Yacy Iie He MOBHIiCTIO BupimeHi [1]. luM 00yMOBIIOETHCS
AKTyaJIbHICTh JOCIIKEHb.

AHaJi3 ocTaHHIX Jociigxenb i myOaikaniii. [locTiliHuil KOHTaKT poOOYNX OpraHiB
IPYyHTOOOPOOHMX MalInH 3 aOpa3suBOM MPHU3BOAUTH 1O IIBUIKOTO 3HOIIYBAHHS X PLKYyYHX
€JIEMEHTIB Ta BUXOJY 13 J1ajly B HACIIJOK CTUPAHHS.

B peMoHTHOMY BHPOOHHMITBI 1HKOJIM 3aCTOCOBYETHCS HAIJIaBJICHHS CIUIABOM
copMaiiTa i3 3aCTOCYBaHHSIM Ia30BOro noiaym’s. IIpote epeKTUBHICTH IIbOIO METOY BEIbMHU
mana [2].

TOB «I'CKb «Opecarpyntomanr» 3 IE3 imeni €.0. Ilatona po3poGnenuil meton
MiBUIICHHS JIOBIOBIYHOCTI pOOOYMX OpPraHiB CUIbCHKOTOCIIOMAPCHKAX MAIIMH TOYKOBUM
smirtHeHHsAM [3]. B mporieci excrutyartartii jie3, BiTHOBICHUX JaHUM METOJOM, Ha iX TOBEPXHI
YTBOPIOETHCS MIIIONOA10Ha Gopma.

[lepeBaru Takoi hopmu — 301IbIIEHHS PKYYOi JOBKUHU 1 MJIOLI KOHTAKTY 3 TPYHTOM
1 OijbpIle YUCIIO KOHIIGHTPATOpiB pyiHYBaHHs IpyHTY. [IpanesmaTHicTe poOouYMX OpraHiB
nopiBHAHO 3 cepiiiHumMu B 1,5-2,0 pasu Bumie. IIpore, BapTicTh KyJIbTHBATOPHUX Jal,
00poOICHNX TaHUM METOJIOM, HabaraTo BUIIIE.

HesBakaroun Ha HasBHI JeAKi TEXHOJOTIYHI pIIIEHHS MO MiABHILEHHIO Pecypcy
JeTalieil TPYHTOOOPOOHMX MAaIlMH Ta 3HApsab, MpoOjemMa TMiJABHINEHHS iX JOBTOBIYHOCTI
3aJMINAETbCA aKkTyalbHOW. Lle, 30KkpeMa, BUpaXaeTbCs B 3HWKEHHI pecypcy IUTY>KHUX
aemeiB (5...20 ra Ha xopmyc), nan KyapTuBaTopiB (7...17 ra Ha nerans) [1].

OnHuM 13 HampsMIB pillleHHs OpoOJeMH MiJBUILNEHHS pecypcy poOouux OpraHiB
IPYHTOOOPOOHMX MAIIMH € BHKOPHCTAaHHS E(PEKTHBHHUX TEXHOJOTIH iX BimHoBIeHHS. [lo
yycjga TAaKMX TEXHOJOTIYHUX TPOLECiB MOYKHA BIJHECTH HAIJIaBJIEHHS 3 TBEpAUX
3HOCOCTIMKHUX MOKPHTH, K1 I03BOJISTFOTH 3HAYHO IT1IBUIIIUTH JIOBIOBIUHICTb.

BukopucranHs IyroBoro HarmjaBlIeHHs 3a0e3ledye BIAHOBJIEHHS PeCcypcy 3HOIIEHUX
KyJIbTUBAaTOPHUX JIall, ITJBUIICHHS JIOBTOBIYHOCTI HOBUX KYyJIBTUBATOPHUX Jar, 3MiHY
oprany. Takuii miaxig B JaHUX YMOBaxX € MEPCHEKTHBHUM PECYpCcO30epirarouuM HampsiMoM
HiZIBUILEHHA [JOBIOBIYHOCTI KYyJIbTUBAaTOPHUX JIall 3 OJHOYACHHUM IOKpAIEHHAM iX
arpoOTEXHIYHUX 1 CUIIOBUX XapaKTEPUCTUK.

IlocTanoBka 3aBaaHHs. MeTo MaHOi POOOTH € TIJBHINECHHS JIOBFOBIYHOCTI
IPYHTOOOPOOHMX POOOYMX OpPraHiB 3a paXyHOK IMOKPAIICHHS IX arpOTeXHIYHUX Ta MILHICHUX
XapaKTEPUCTHK.

Bukiaag ocHoBHoro martepiaay. Ilpu BubGopi cnocoOy BiTHOBICHHA JAeTanen
BUXOJMMO 3 HEOOXIAHOCTI BIAHOBJICHHSI T€OMETPHUYHHX PO3MIPIB 1 BIACTUBOCTEH OKPEMHUX
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MOBEPXOHb TPYHTOOOPOOHOTO pOOOYOro OpraHy 3 BpaxyBaHHSM OTPUMAHHS TOKPHUTTS 3
MaKCHUMaJIbHO MOKIIUBOIO 3HOCOCTIHKICTIO.

AHaJi3 crnoco0iB, MPOBEICHUI Ha OCHOBI JIITEPATyPHHUX JKEPEIT 1 JOCBITY PEMOHTHHUX
HiANPUEMCTB J03BOJIIE 3pOOMTH BHCHOBOK PO T€, IO B 3araJbHOMYy 00’€Mi poOIT 1O
BIJTHOBJICHHIO JIeTajlell BaroMe MicCIIe 3aiiMae TyroBe HaruiaBjieHHs [3].

MopentoBaHHsl Ta PO3KPUTTSI OCHOBHUX 3aKOHOMIPHOCTEH mporecy abpa3uBHOTO
3HOCY PIKYUYHX €JEMEHTIB pOOOYMX OpraHiB IPyHTOOOPOOHHMX MamuH 1 (OPMYBaHHS iX
ONTUMAILHUX KOHCTPYKTHBHHMX PO3MIPIB SBISETbCA BAXKJIMBOIO 33/Ja4ei0 B MpoOieMi
MIIBUIIEHHS €(PEKTHBHOCTI X poOOTH 1 HamidHOCTI. TepTs Ta 3HONIYBaHHS MOBEPXOHB iX
pOOOYMX OpraHiB € BUNIAJIKOBUM IPOLIECOM, OOYMOBIICHIUM 3MIHOKO KOHCTPYKIIHHUX pPO3MIpiB
1 hopMU PIKYUIHX €JIEMEHTIB, 3HOC KUX MOYKHA OMUCATH AU(PEPECHITIATBHIM PIBHSIHHSIM:

S = ol Dyl e, ®

u(t o
e U(t)= u® _ (yHKLIIs BITHOCHOTO 3HOCY;
u
p
u(t) — morounuii 3HOC;

U,, — FPaHU4HUU 3HOC,

(p(u, t) 1 \|/(u, t) — (yHKIIT, 10 XapaKTepU3YIOTh IHTEHCUBHICTh 3HOIIIYBAaHHSI,

t — TpuUBaiCTh 3HOILITYBAHHS.

BunaakoBuii mporiec 3HOCY OIIIHIOETHCS BIPOTIAHICTIO, SIKa B 3arajJbHOMY BHII
3aJJ0BOJIbHSIE IHTETpaIbHE PIBHAHHSA MapKoBa, siKe, IPU MEBHUX MPHITYIIEHHX, 3BOIUTHCS 10
PIBHSIHHS:

ot oU 2 oU?

oo __calUtho | 10%(U. e )

e a(U ,t), e(U ,t) — BIMOBITHO, KOCQIIIEHTH, IO OMUCYIOTh CEPEIHIO MIBUAKICTH

BUIIA/IKOBOTO MPOIIECY 3HOCY.
[inbHICTh PO3MOALTY JOBTOBIYHOCTI B JJAHOMY BHUIMAJKy BHU3HAYAETHCS BEIMUYHUHOIO
3HOCY Y BIJIIOBITHOCTI 3 OAHOPITHUM IporiecoM Mapkosa:

£(0)= [ oltlt—t, )t e

ne g (t) — IUTBHICTh PO3MOJUTY BIPOTIIHOCTI MOEMXHAHHS JOCHIKYBAHOTO TIPOIIECY
JIOITyCTUMHUM 3HAYCHHSM 3HOCY,
y(t - to) — IUTBHICT PO3MOLTY MOYAaTKOBOI CTa il MpoLecy 3HOCY;
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CrinbHe pitrenHst piBHsHb (2) i (4) 103BOJISE BU3HAYMTH 3aKOH PO3MOIITY 3HOCY
PLKYYHX €JIeMEHTIB.

OCKUIBKH JTOBrOBIYHICTB PIKYUYOTO €JIe€MEHTa BUSHAYAETHCS, HAcaMIIEpe I, BEJIMUNHOIO
3HOCY, TO JUIsi BU3HAYCHHSI IOT0 3aKOHY PO3IMOJILTY, TOMYCKAEMO, 1110 3MiHA HOTO CepeIHbOTO
3HAYCHHS 1 Iucriepcii Moxke OyTH omrcaHa JIHIHHOO 3aJIeKHICTIO!

du
e 1, +1,5(), ()

ne l,,1, — TOCTiIliHI BeNWYMHH, IO XapaKTEPH3YIOTh IHTEHCHBHICTH BHIIAJKOBOI
CKJIJTOBOI TIPOIIECY 3HOCY.
Bennuuna 3HOCy eneMeHTa po0Oouoi MOBEpPXHI PLKYUOro elieMeHTa MoXe OyTu

BHU3HAYCHA.
Au(At) = u[th - u[téj (6)

S) . S ) ) )
e u[t— 1 u t_ — BIJNOBIJHO, BUMAJAKOBI (PYHKII, IO XapaKTepU3YIOTh 3HOC
1 2

eJIEMEHTa MTOBEPXHI B MOMEHT 4acy 1y i ty;
At =t —t, — TpUBaNIICTh 3HOCY;
S — mIAx TepT.
MareMaTHuHe O4iKyBaHHS 1 TUCTIEPCisl TP IbOMY OyIyTh PiBHi:

{244
<ot

BpaxoByroue piBHsiHH (7) 1 (8), oTpuMaemo Bupa3 st KoedilieHTiB piBHAHHS (2):

PR LO mikcy)
RS

(tz o tl )Aug

; 9)

(10)
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ne AU, — yMOBHHMH I'paHMYHMI 3HOC, SIKMM BHOMpA€ThCA 3 PO3PAxXyHKy, 00 MIXK

. S). (S o ’
byHKuisMu U o 1 Ul — | He Oys10 O KOpeNIsALIHHOTO 3B’ 3KY.
1 2
[MincraBusim Bupasu (9) ta (10) B piBHsAHHS (2), @ TaKOK BpaxoBYtoUH piBHSIHHS (3) —
(5) 3HAXOAMMO HIUTEHICTH BETHYHHH 3HOCY:

1 1— 1.t
f(t)=——=—exp ——+-|, 11
© |tv2r p[ 2|§t2} (D
M
T A, (12)
1 .G_H- (13)

=
2 Au, WAL

ne At — TpuBamicTh poOOTH 10 TPAHUYHOTO 3HOCY.
[HTerpanbHuil 3aKOH PO3MOILTY 3HOCY, IO BianoBigae audepeHiiinnomy 3akony (11),

Mae BHII:
t-1 21 It+1
F(t)=2| 2 +exp — @] L , 14
O-of 7)ol B Y
e
ne @'(z) = e dx —imrerpan Jlamiaca.

Vm 2,

Buxoasun i3 piBastaHsa (11), oTpuMaemMo Bupa3 UIss MaTeMaTHYHOTO OYiKYBaHHS 1
JTUcTiepcii JOBrOBIYHOCTI.

M= ol =, (15)

TakuM 4YWMHOM, BHU3HAUCHHMH 3aKOH PO3IMOALTY JOBTOBIYHOCTI PIXKY4OTO E€JIEMEHTY,
BUXOJISYH 13 IHTErpaJIbHOTO PiBHSIHHA MapkoBa.

KpuBa miinpHOCTI pO3MOMiTYy BENIWYMHHM 3HOCY IIMPHHU PIXKYYOTrO €JIeMEHTa HOBOi
KyJIbTUBATOPHOT Jlan# i3 craii 651 npeacrasiena Ha puc. 1.
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Pucynox 1 — I{isbHICTD PO3MOALTY BEIMYHHU 3HOCY PIKYUYOTO EIEMEHTY

[{i7bHICTh PO3MOALTY 3HOCY PIKYYOTO €JEMEHTY € BHUIIQJKOBOIO BEIMYMHOIO 1 Ha
4acOBOMY BIJIPi3Ky t MiAMOPSAIKOBYETHCS 3aKOHY HOPMAJILHOTO PO3MOILTY.

BucHoBok. B  pesynbraTi mpoBeNeHHMX — AOCHIKEHb  BH3HA4YECHA  CHJIOBA
XapakTepUCTHKa 3 BpaxyBaHHSAM CWJI TepTs, IIO [Ji€ B TMpoleci poOOTH cTpiryaroi
KyJbTUBATOPHOI JIaly, pO3paxoBaHa IIUIBHICTh PO3MOJLITY BEIMYMHH 3HOCY PIKYYOTro
€JIEMEHTY, BU3HAYCHHI 3aKOH PO3MOALTY HOro JJOBMOBIYHOCTI.
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Improvement of durability of soil working machinery

The mathematical model of prediction of durability of working bodies of soil-working machines with
the purpose of choosing the method of their restoration is analyzed.

The process of formation of the geometry of the working surface during its restoration by reinforcing
surfacing has been researched and its influence on the increase of durability of the cutting element of the
stiffened cultivar leg is estimated.

As a result of the conducted research the power characteristic, taking into account the frictional forces
acting in the process of working on the arrowhead cultivar paw, is calculated, the density of the distribution of
the size of the wear element of the cutting element is calculated.
surfacing, restoration, friction force, process, durability, cutting element, mathematical model
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