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EKCNMEPUMEHTAIJbHI
AOOCHIOXEHHA BMIINBY
LLIBUOKOCTI | KYTA ATAKU HA
TEXHIYHI NMOKA3HUKA
OPOBECTPYMEHEBOIO
OYULLEHHA

lModaHi pe3synbmamu exkcriepumeHmarsbHUX OQOC/iOXeHb
napamempie npouecy OpobecmpymeHegoz0 OYUWEHHS
memaresux rnogepxoHb 8upobie, sKi npodtwnu mepmidyHy obpobky
8 pexumi HopmarnizayitiHo2o gidnany, npu PisHUX MexHOI02iYHUX
pexumax. HaseleHi excriepumeHmarbHi 2pachidHi 3anexHocmi
ernusy 3adaHux weudkocmi i Kyma amaku, rpu eubpaHomy mury
Opoby [JCK ma eusHadyeHoMy abCcOSTrOMHOMY MUCKY CMUCHEHO20
nosimpsi 'y Kopryci dpobecmpymeHegoao arnapamy 0,6Mflla, Ha
npodykmueHicme | sKicmb 1id2omosku MoeepxHi id 3axucHe
Hememarsnese rokpumms, Ha cmilkicmb 0poby, Ha cmyniHb
wapyeaHHsi 0bpobrioeaHol roeepxHi ynamkamu Opoby ma Ha
enubuHy mikpopernbegy 06pobriroeaHoi nogepxHi. BukoHaHa oujHka
eKkcriepumeHmarnbHUX OaHUX, Ha OCHOo8i sikux 3pobrieHa cripoba
B8CMAaHOBIEHHS ehEKMUBHUX MEXHOMOIHHUX peXuMie rpouecy
OpobecmpymeHe8020 O4YUWEHHS MO8epxHi memarnesux demarel
3a yMOo8U MakKcumarsibHOI MpodyKmueHoCmI.

Knro4oei crnioea: dpobecmpymeHege OHUUWEHHS, WeUOKicmb
amaku, Kym amaku, rnpoldykmuesHicmb, cmilikicms 0poby, cmyriiHb
wapxxysaHHs1, 2rnubuHa mMikpopersnbeay.

Bcmyn. Ona GinblwocTi BUAIB BUPOOHULTB
OYULLEHHS MOBEPXOHb BUPOBIB ONA HaHECEHHs
3aXMCHOIO HEMeTareBoro NOKPUTTS € akTyarbHUM
MUTaHHAM, TaK $K BUCOKa SAKICTb MiAroTOBKU
NMOBEPXHi rapaHTye BUCOKUA pecypc i HagdiHiCTb
poboTN MalWwWH i MexaHi3MiB, a NPOAYKTUBHICTb
BM3Ha4yae cobiBapTicTb npouecy. OuueHHs B
3aranbHOMYy BWUrMA4i SBNsSe cobol He Tinbku
onepawilo BuaarneHHs 3 noBepxHi 3abpydHeHb i
MOKPUTTIB PI3HOrO MOXOMKEHHSA, @ W BUPILLEHHS
NUTaHb  TEXHOMOrYHOI  Ta  eKkcnnyaTauinHol
CnagKkoBOCTi MOBEPXHEBOro LIapy, $ka Moxe
CYNpOBOAXYBaTUCHA CYNyTHIMK edpekTamu, a came:
NoNinWeHHAM  TPUBONOTiYHUX BMacTMBOCTEN
NOBEpPXHi, akTMBaLi€lo NOBEPXHIi, Nepepo3noginom
3anuWKOBMX MNOBEPXHEBUX  HanpyxeHb i B
BHaCNigoK LbOro, KOPO3iNHUX, (I3NUKO-XIMIYHUX i
iHLUMX BNaAcTMBOCTEN MaTepiany npMnoBepXHEBOro
wapy obpobntoBaHux BUPOGIB.

Cepep pisHux cnocobis obpobkn aetanen,
0cobnMBO  cknMagHoOl  KOHdirypauii  (EMHiCHMX
anaparis, WwTamni., npec-hopm TOLLO),
apobectpymeHeBe ouuweHHs (JO), 3HaxoguTb
BCe Oinbll LUMPOKE 3aCTOCYyBaHHS B aBsiaLliiHiNn,
aBTOMODIfMbHIN, IHCTPYMEHTanbHiN, PEMOHTHIN
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ranyssx  MawuHobyayBaHHS;
nMBapHOMY  BMPOBHMUTBI |
npomucnosocTi [1, 2].

lNocmaHoeka npo6nemu. He avBnavvch
Ha LKMPOKe BUKOPUCTaHHS y npomucnosocTi, OO
MeTaneBux MOBEpPXOHb BMPOBIB 4O TenepiHboro
yacy 3anuuaeTtbcsl He [AO0CTaTHbO BUBYEHUM
TEXHOMOMYHUM MPOLEeCOM MexXaHIYHOT 0BpobkM
BiNNlbHUMMN abpa3nBHUMU rpaHynamm.

Bigomi gocnigxeHHs npouecy O HocATb He
CUCTEMHUW | HE PIAKO CynepeyniMBUn Xapakrep, y
cuny CKnagHoOCTi mMopgenen B3aemogii gpoby 3
06pobrnioBaHoo MeTanesoto NoOBEPXHEIO.
3anuuwaroTbCs He B NOBHIM Mipi BUBYEHUMU Barato
di3n4HMX  3aKOHOMIpHOCTEN npotecy, AKi
TOpPKaKTbCA B3aEMO3B'sI3KiB TEXHOMNOMYHMX
napameTpiB, 30Kpema, MeToauMka BU3HAYEHHS
ONTUManbHUX TEXHOMOMYHUX pexumiB Ta iX
BMMMBY Ha NPOAYKTMBHICTb Ta SKiCTb 06pobneHol
NOBEPXHIi, CTIMKICTb ApobY, LapXyBaHHS NOBEPXHI
Ta iHWi npobnemn npouecy, WO noTpebyoTb
BUPILLEHHS AK TEOPETUYHOrO, Tak i
eKcrnepuMeHTarnbHOro AOCNiAXEHHS.

AHani3s ocmaHHix  docnidxeHb i
ny6nikauyit. Skictb 06pobneHoi noBepxHi nicng

npokaTtHoOMy i
€EeKTPOTEXHIYHIN
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IO Ta NpoAyKTMBHICTb NpoLEecy rofloBHUM YNMHOM
3anexarb Bif BUXiAHWX LUBMOKOCTI M KyTa aTaku,
po3Mipy abpasMBHUX 4acTUHOK, Yacy obpobku Ta
iHLUIMX NOKa3HKKiB [3].

B pob6otax [4, 5] npuBefeHi BignoBigHI
pO3paxyHKOBi Ta eKCnepuMMEHTarbHi 3aneXHOCTi
LLIOPCTKOCTi NOBEPXHIi, MUBUHM i CTYNeH Hakneny
NMOBEPXHEBOr0 LWapy Bid4 TEXHOMOMYHUX YMOB
06pobkM Npu ApobGecTpyMeHeBOMY 3MiLHEHHI. A
pocnigHvkM B poboTi [6] npvBoaATb pesynbTaTtu
po3paxyHkiB pauioHanbHUX 3HayYeHb LIBWMAKOCTI i
AdiameTpy Apoby Ansg AOCArHEHHS MakCMMarbHOro
eekTy TexXHOMoriyHoro npouecy 3MiLHEHHSs
ApoboM cTanbHUX AeTanen no Kputepito BTOMHOT
MiLHOCTI, Lo NigTBEPAXEHI eKCNEePUMEHTAanNbHO.

B po3rnsHyTnx poboTax onucaHui npoLec
ApobecTpyMeHeBOro 3MiLHEHHA MOBEPXHEBOro
Wwapy npuv eKkcnepumeHTanbHuUX napamMmeTpax
npoLiecy, ki BigMiHHI Big pPeXMMIB OUYULLLEHHS.

ABTOopu cTtatem [2, 7] nokasanu €K
3MIHIOETBCA Mig 4Yac CTpPyMeHeBOi 0bOpobku
LIOPCTKICTb MeTaneBux MOBEPXOHb 3arexHo Bia
TpuBanocti obpobku, KyTa artaku, abpasnBom
3epHuUcTicTio He Ginbwe 100mrxm, wo ana OO €
He NpaKTU4YHUM.

Ha nigcrasi ornsgy MoxHa  3pobutu
BMCHOBOK NPO Te, L0 OCHOBHUMW TEXHOMOMNYHUMMU
napametpamu [JO, siki pobnATb iCTOTHWI BNSIMB Ha
TEXHIKO-eKOHOMIYHiI MOKa3HMKM Ta sKiCTb 0OpOOKM
NOBEPXOHb | MNOTPebyTb eKcnepuMeHTanbHNX
AocCnigXeHb, NpU 3agaHoMy rpaHynoMeTpudYHOMY
cknagi, €: WBKAKICTb aTtakM gpobrnHKaMy noBepxHi
Ta KyT aTaku.

Mema OJocnidxeHHs1. ExkcnepvMeHTanbHe
OOCNIAXEHHS BNAMBY Ha MPOOYKTUBHICTb i SKICTb
006pobKM  MeTaneBuMx  MOBEPXOHb  OCHOBHMX
TEXHOMOMYHUX napameTpis npouecy OO
(wBmMAaKoCTi | KyTa aTaku) Ta BCTaHOBMEHHSA Mpu
upboMy  iX  ONTUManbHWX 3HaYeHb, o
3abe3ne4ytoTb HanbInbLy edheKTUBHICTb 0BPOBKM.

Pesynbmamu docnioxeHb.
ExkcnepuvmeHTanbHi oCnigKeHHs NPOBOAUMNUCH Ha
nabopaTopHi yCTaHoBLi BnacHOl KOHCTPYKLii Y
na6opaTopii MAT «ABTOKpPA3».

Ons npoBedeHHS pocnigkeHb
BMKOPUCTOBYBaNM MNOCKi  NPAMOKYTHI  3pasku
poamipom  400x500x 4mm  Bupizani i3
cTaneBoro nuctoBoro npokaty (ctanb 10), sika €
OCHOBHUM  MaTepianoM AnNd  BUrOTOBMEHHS
BMpoGiB CiflbCbKOrocnoaapchKoro,

MalmnHobyaiBHoro, GionoriyHoro,  xiMiyHoro Ta
iHWOro npusHadeHHsi. Ak abpa3uBHWUA MaTepian
AN nposBedeHHs OOCMiAXEHHA BUKOPUCTOBYBaBCS
LUMPOKO 3aCTOCOBYBaHWI CTaneBuUi KONOTUA Opib
mapkn [OCK [8], skun Bonogie [oOCTaTHbLO
CTiIMKICTIO | HaWnoBHiLe BiANOBIJAE BMMOram
€KOHOMIYHOCTI i edekTnBHOCTI. B ekcnepnmeHTax
npunmascs Homep apoby 1,01 1,8.
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Ona  posroHy pgpoby [o  HeoOXxigHOi
LIBMAKOCTI aTaku BMKOPWCTOBYBaBCS

OpobecTpyMeHeBUn anapaTt HarHitTanbHOI il 3
HaOMUWKOBUM  TUCKOM  CTUCHYTOrO  MOBITPS

0,6 Mlla . LinniHapuaHi conna 3

BMCOKOBYrIeLeBol cTani Y7 [o3Bonsanm
OTPUMYyBaTU LUBMOKOCTI BUNbOTY APOOMHOK A0

200][/1/0. Kyt artakm [apobecTpymeHeBuM
hakenom  obpobnioBaHOI  NOBEpPxXHi  3paskiB

amiHioBaBcs B mexax Big 15° go 90°.

Ona 3HeXWpeHHs noBepxHi 3paskiB 3
Hu3bkoByrneuesoi crtani 10  3actocoByBanu
TepMiyHy 0BpoOKYy B pexumi HopmanizauiinHoro
Bignany, SKWMN [O3BOMMB He TifbKA BUNanuTu
NPOAYKTU  OPraHiYHOro MOXOMKEHHs, ane i
obesByrnepoanTu NnoBepxXHEBUIA wap
06po6ntoBaHOI NOBEPXHI | 3HATU B HilA BHYTPILLHIO
Hanpyry.

Ha ocHoBI pesynbTaTiB eKCNepUMEHTIB,
oTpuMaHux 3a MeTtogukol [9], nobymosaHo
rpadiyHi 3anexHoCTi, SKi XxapakTepusyloTb BB
LIBMAOKOCTI aTakm Ta KyTa aTaku MOBepXxHi 3paskiB
OpobuHKkaMn bakeny Ha Taki TEXHiYHi NOKasHMKM
npouecy [OO gk NpOAYKTMBHICTb 0BpOOKY;
CTIMKICTb MeTaneBux rpaHyn (gpoby); CcTyniHb
Lap>KyBaHHSA 0bpo6ntoBaHOI NOBEPXHi ynamkamu
apoby; rnubuHa  mikpopenbedy 0b6pobreHol
NMOBEPXHI.

3ynMHUMoOcA crnoyaTtky Ha pesynbTaTax
OOCNIAXEHHS BNNMBY LIBMAOKOCTI atakM V, 4dka

3MiHIOBanacs y Mexax Bif 40M/C Jale) 160M/C.

Mpn ubOMYy KyT aTakM NOBEPXHi Mpuinmascs

ofiHaKkoBMM i piBHMM onTumansHomy oL = 60°,

BMXOASYN 3 HALLMX NOoNepeaHixX AoChigKeHb.
BuByaloun BNNMB LWBMAKOCTI aTakm V Ha

NPOAYKTUBHICTb ApOBECTPYMEHEBOIO OYMLLEHHS

Q 3a 3HATMM o6'emom MeTany (puc. 1),

YCTaHOBMEHO, WO i3 306iNblUEHHSAM LUBUAKOCTI
atakm [0 MEBHOMO 3HAYEHHA NPOOYKTUBHICTb
30inbwyeTtbcqa. lpyv  noganblIOMy  MiOBULLEHHI
LUBMAOKOCTI aTaku npouec cTabinisyeTbesi i HaBiTb
TPOXWU CMOBIMBHIOETLCA, WO MOXHa MOACHUTU
GinbLU iHTEHCMBHILLMM PO3KOMNOBaHHAM Apoby npu

yoapi. B Mexax 3miHM WBMAKOCTI BiA SOM/C no

16OM/C NPOAYKTUBHICTL 3MiHIOBanacs maro,

WO [a€E MOXNMBICTb B Oifbll LUMPOKMX Mexax
BapitoBaTH LUBUAKICTIO.

TakuM 4YMHOM, Y MPUAHATUX MEeXax 3MiHM
WBKAOKOCTI aTakm OTPMMaHO MakCcumyMm  3a
npoayktueHicTio O, Wo gano 3mory BU3HaunTuc
3 ONTUManbHOK MPOAYKTUBHICTIO MpU  3adaHuX
napametpax npotiecy. Opi6 MEHLLOro
dpakuinHoro cknagy gae 6inbly NPOaoYKTUBHICTD,
HiDX KpyMHiWnA api6, Lo MoXHa NOSACHUTU 3HAYHO
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Kpawmm noKpuTTaM ApibHMM ApoboM NOBEpXHI,
ska oumwaeTbca. Lli pesynbTatv y3rooxyoTbcsa 3
OaHUMK  MalumMHoOydiBHMX 3aBofiB, Ae 3  ujel
NPUYMHK BigOalTb NepeBary TEXHIYHOMY Apoby
Homep 1,0. [llopag 3 UMM cnocTepiraeTbcs
TeHaeHLiqa OTPUMaHHS MaKcuManbHOI
NPOAYKTUBHOCTI MPU MEHLUMX LUBUOKOCTSX AN
MeHLUOi dopakuii Apooby.

LLBnokicTb aTakm V € BMU3HaAYanbHOK AOns

0. 10 * pnaxE

24
d=1.0mm

15

12

ﬁ | ]

v, Mic
0
40 a0 120 160

Puc. 1. 3anexuicmb npodykmusHocmi Q eid
weudkocmi amaku v Ons ¢ppakuyit diamempa d

MokasHuk CTyneHs LIAPXKYBaHHSA
06pobnioBaHOi MOBEpXHi ynamkamu Opody da,
AKMN TaKOX XapaKTepusye skicTb 0bpobntoBaHoi
NMOBEPXHi, OCKINbKW XiMiYHWA cKnag Matepiany
TeXHIYHOro Apoby, SK NpaBuno, Bigpi3HAETLCA BiA
xiMi4YHOro cknagy obpobntoBaHoro mMartepiany, Lo
B Npoueci ekcnnyatauii npu3BoguTb LO MOSIBU
TOYKOBOI KOPO3il.

Llel nokasHWK LuapXyBaHHS MOBEPXHi B
HaluMX eKCrepumeHTax 3pocTaB i3 30inbLUEHHAM
weuakocti atakm vV (puc. 3). [licna nesHol

wenakocti atakn (x120.m/c) pict wapkysaHHs

., mT/MM”

16 |
12
i 1 d=10mm
0.8 _;/f
04
> v, MiC
40 g0 120 160

Puc. 3. 3anexHocmi cmyneHs1 wapiKyeaHHs a
8i0 weudkocmi amaku v Ans gpakyiu
diamempa d
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CTiiKOCTi Apoby, ska (CTiAKICTb) BUMIPHOETLCA
YUCINIOM 71 UMKNIB BUKOPUCTAHHSA, NPOTATOM SKMX
50 % OpobuHOK BTpayalTb CBili
rpaHyrIoMeTPUYHUIA cknag, To6TO 3MEHLLYIOTLCS Y
reoMeTpuyHNX posmipax. Ak Gauumo (puc. 2), i3
30iNbLUEHHSAM LUBMAKOCTI aTakuM CTilKkiCTb Apo0y
iHTEHCUBHO 3MeHLyeTbeA. Mpu LbOMY KpYNHILLIWA
Apib 3HOLWYETHLCS WBKUALLE.

¥, LIMETT
. N
150 \
i o =1.0mm
\h
50 —=
d=1Emm
v, M/c
0
40 &0 120 160

Puc. 2. 3anexHocmi cmilikocmi dpo6y n gid
weudkocmi amaku v 9ns gppakuit diamempa d

ctabinisyBaBcsi, a npu AdiameTpi apoby 1,8vm
HaBiTb HaMmiTMBCA cnag. [Ona MeHwoi dpakuii
Opo0y MOKa3HMK LUapXyBaHHA MeEHLWWUA i mexa
cTabinisauii pocTy 3a WBKUAKICTIO BULLIA. 3BUYaNHO,
WO i3 30iMblUEHHAM LIBMAKOCTI aTakh YuCro
OPOOMHOK, WO PO3KONKTbCS, 36inblyeTbes i
POCTE YNCNO 3acTPArMMX B NOBEPXHi ynamkie. Ane,

BPaxoBYylO4M MacoBYy [il0 BENWKOI  KiNbKOCTI
OpOoOMHOK Ha oOpobntoBaHy MNOBEPXHIO, MpPoLEeC
WapXKyBaHHA | BUAArneHHs ynamkiB  cTae
NOCTINHUM.
Fi. MEM
160 l
d=18mm
120 1
IL_,__,.-F"'_'"__
20 - Led = 1, 0nana —
40
i 3
0 V. M/C
40 80 120 160

Puc. 4. 3anexHocmi enubuHu pensegy h gid
weudkocmi amaku v 9ns gppakuit diamempa d
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OOHUM i3 TOMOBHUX MNOKA3HUKIB SAKOCTI
06pobneHoi NoBepxHi € HopMOBaHa BeNUYUHA
LIOPCTKOCTI, SKa B  EKCMEPUMEHTI  MoOXe
nonepeaHbLo ouiHoBaTuUCA rMnUonHOo

Mikpopenbedy, To6TO, cepegHiM 3arnubreHHAm

h OPOOUHOK B MNOBEPXHIO, WO 0B6pobnseTbes.
HocnigxyBaHuiA  xapaktep BAAuWBY  LUBWAOKOCTI
atakm VvV Ha uUen napameTp nepenbdadysaHuin
(puc. 4). 13 36iNblUEHHAM LIBMAOKOCTI atakM [o
NeBHOI  BEMWYMHU  3BINbLUYETBCA  NPAKTUYHO
nponopuinHo i rmMubuHa Mmikpopenbedy. NoTim
npouec 36inblIEHHS CMOBIMBbHIOETLCS, WO MOXHA
MOSICHUTU 3POCTaHHAM TBEpPAOCTi HaKrenaHoro
nosepxHesoro wapy. lNpu 3meHLWeHHi giameTpy
apoby rmnbuHa Mikpopenbedy Takox
3MEHLUYETLCS.

Tenep neperaemMo OO OUIHKM BNAMBY KyTa
aTaku Ha gocnigxysaHHi napameTtpu npouecy 0,
are npu NOCTiNHIA HanbinbLW BUKOPUCTOBYBAHIN Y

0O weuakocTi atakn v = IOOM/C.

BvBuyaloum BnNvMB kyTa atakM O Ha
NPOAYKTUBHICTb ApPOGECTPYMEHEBOIO OYMLLEHHS

Q (puc. 5), npuAwnNM [0 BUCHOBKY, WO Ans
eKcrnepuMmeHTanbHUX HOMEpIB TEeXHIYHoro Apoby
1,0 i 1,8 i wBuAKOCTI v=lOOM/C € SIBHWIA
MakcuMyM npomyktueHocTi npu oL = 50°, kit
NpakTUYHO He 3anexuTb Big dpakuiiHOro cknagy

abpasvBy. Hamum TakoX eKcnepumeHTarnbHO
YCTaHOBIEHO i TEOPETUYHO OOIPYHTOBAHO, LWO i3

306inbLUeHHAM LUBWOKOCTI aTaku 3Ha4YeHHs

onTMMarbHOro KyTa ans [ OCArHEHHSA
Q.10 *an xe

24

18

12

]

] i
0 15 30 45 60 15 80

Puc. 5. 3anexHicmb npodykmusHocmi Q eid
Kyma amaku O, 0ns1 ¢ppakuyili diamempa d

Ha puc. 7 npusegeHi rpadiku 3anexHocTi
MokasHuWKa CTyneHs LiapXyBaHHA d Big KyTa
atakm OL obpobntoBaHOi MoBepxHi. Ak 6a4nmo,
LapXXyBaHHA  MOBEPXHi  ynamkamu  Opoby
MOCTynoBo 30iNnblIyeTbCst i3 36iNblIEHHAM KyTa
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MaKkcUManbHOI MNPOAYKTUBHOCTI MpU  30epexeHHi
HeOobXigHOI LUOPCTKOCTI 3MEHLLUYETHLCS | HaBMaKu.

TakuM YMHOM, ONTMMAanbHUI KyT aTaku
06pobnioBaHOi MOBEPXHI 3MIHIOETLCS Y OianasoHi
Bin 40° pgo 60°. 3HWKEeHHs npoaYKTUBHOCTI
06po6KM Mpu KyTax 3a BCTAHOBMEHWMU MeXammu
MOXHa MOSICHUTU 3HAYHMM KOB3aHHSIM LpPOOUHOK
no o6pobntoBaHin NOBEPXHi MPU MEHLIMX KyTax i
3HAYHIWNM  pO3KOMIOBaHHAM  OPOOMHOK  Mnpu
BinbLUNX KyTax.

Crivikicte gpoby 71 i3 30inblIEHHAM KyTa
atakm O Big 15° oo 90° noCTynoBO 3MEHLLYETHCS
(puc. 6), ockinbku 3pocTae cuna HopmanbHOI Aii
OpoOuHOK Ha 06pobnioBaHy MOBEPXHIO, LWLO
npuBoAUTb A0 30iNblUEHHs Yucna ApoOUHOK, Lo
poskontoTbes. B 0b6ox Bunagkax dpakuifHoro
cknagy pgpoby Ha rpadiyHuUX  3anexHOCTAX

nzf(oc) crnocTepiraeTbCsl MiHIMYM  CTIMKOCTI

apoby 1 npw KyTi aTtaku pisBHomy ¢ ~ 75°.

CraneBuii konenun api6 nicna TepmivHoi
06pobkM B pexumi rapTyBaHHs NPOHM3AHWN
OPiGHMMK | BENWKMMUK TpiLLMHaMW, Lo, NPUPOAHO,
36inblUye piXy4y 3gaTHicTb gpoby, ane 3HuXye ii
OOBroBiYHICTL. TOMy B Mpoueci BU3HAYEeHHS
ONTUManNbHUX TEXHOMOTYHUX PEXMMIB, HEODOXiIAHO
3HanNTn 36anaHcoBaHy BiANOBIQHICTb MiXK
npoayktmeHicTio O, wo  pgocdraerbed, i
€KOHOMIYHOI CTiNKicTIo Apo0y, WO BU3HAYaETLCHA
SIK LUBMAOKICTIO aTaku, TaK i KYTOM aTaku.

¥I. ITHEI
200
150 M,
\d=1=DMM
100 S
d 18III
50 s ]
0. a1
0 'rpi
0 15 30 45 60 75 90

Puc. 6. 3anexHocmi cmilikocmi 0po6y n gid
Kyma amaku O, 0ns1 ¢ppakuyil diamempa d

aTakn. MakcumarnbHe 3Ha4YeHHsI LbOro mnokasHuka
He3anexHo Big pAiameTpy Apoby npu 3agaHin

WBMAKOCTI  aTaku IOOM/C pocsrae  npw

o~ 75° i pani npu 36inblueHi kyTa aTakw



Ne 3 (83) Bi6bpauii 8 mexHiui

CTYNiHb LUAPXKYBaHHSA [ewo 3meHwyeTbes. Mpu

3MEeHLUEeHHi  giameTpy  Apoby  MakcumarnbHe
3HAYEHHs  MOKa3HWKa  LapXyBaHHA  AeLlo
ameHwyeTbes. Tak, skwo ans d =1,8um
MOKa3HUK LIap>KyBaHHSA CTaHOBUTb

azl,6mm/MM2, o ana d=10mm -

2
a zl,me/ MM
LopcTkictb 06pobrieHoi MoBepxHi, sika B

eKkcrnepumeHTax BM3Ha4anacs cepegHboto
rMMBUHO h Mikpopenbedy  obpobneHoi
NoBepxHi, i3 36inMblIeHHAM KyTa artaks npu
a, mT/Mn’
1.6 : ;
d=18mm
k2 / F
d=1.0mm
0.8 /
Vv
0.4 .
¢, rpan
0 1T}.
0 15 30 45 60 75 90

Puc. 7. 3anexHocmi cmyneHs1 wapKyeaHHs a
eid kyma amaku O. Ons1 ghpakyiti diamempa d

Busasumnocs, Wo HanmeHLwa CTinKicTb 4poly,
HanGINbLWNA NOKA3HUK LUAPXKYBaHHS MNOBEPXHi i
Hanbinbwa rnnbnHa Mikpopenbedy BUHUKAOTb
npu ofHOMY i ToMy X KyTi aTtakn OL = 75°, wo
LifIKOM FNOrYHO 3 TOYKM 30pYy MEXaHiku npoLecy

OO i € neBHMM KpWUTepieM [OOCTOBIPHOCTI
eKkcrnepuMeHTanbHUX pesynbTarTiB.

OTpumaHi  ekcnepuMeHTanbHi  AaHi  npo
BMNMAMB LBMAKOCTI | KyTa arakM Ha TeXHiyHi
MoKasHWKM  ApPOOECTPYMEHEBOIO OYMLLEHHA €
nigctaBold  Ans  NPU3HAYEeHHS  ONTUManbHUX

TEXHOSMOMYHUX PEXUMIB, MiOBULLLEHHSA KEPOBAHOCTI
i aBTomatumaauii O i BnpoBagkeHHs npouecy y

BMPOGHULTBO.
BucHosku. 3a  ymoBM  edeKTUBHOI
npoayktneHocti O BCTaAHOBMEHO MeXi 3MiHU

LWBMOKOCTI ataku, SKi NpakTUYHO He 3anexaTb Bif
diameTpy pgpoby. Lo cTocyeTbcs kyTa artaku
06pobnioBaHOi MOBEPXHi, TO OMNTUMAarnbHE KOro
3Ha4YeHHA  Ons OOCSArHEeHHA  MakCUMarnbHOI
NPOAYKTUBHOCTI 3MiHIOETbCA Yy AdianasoHi Big 40°
0o 60° 3anexHo Big LWUBWAOKOCTI aTaKu.

87

ma mexHoJsio2isix

2016
MOCTIMHIA  LUBMAKOCTI aTakm V= IOOM/C
30inbLUyeTbes i pocsdrae MaKCcUManbHOro

3HauyeHHst npu OL = 75° (puc. 8), He3anexHo Bif,
OiameTpy p[poby. [lMoganblie 36inblUeHHA KyTa
atakm go 90° He cnpusie 3pOCTaHHIO TMUOUHK
pencedy. Cnig BiAMITUTM BIQYYTHUA BNAMB Ha
napameTp  LWOPCTKOCTI  MOBEPXHi  AdiameTpa
aTakytoyoro apoby. HAkwio BecT MOBY Mpo
MakcumaribHe 3HaveHHs MubuHn penbedy, TO

npi6 piametpom 1,81 cTBOpIOE i (FMMBUHY)
piBHolo 6ruabko 150MmKM, a npi6 giameTtpom
1,00 = 100mxMm .

F1, MEM
150 d=128mm :
L |
P _
120 7 d=1.0um
/ﬁ bt
&0
l‘///
440 L
o, rpan
0 I‘pi
0 15 30 45 60 75 30

Puc. 8. 3anexHocmi enubuHu pensegy h gid
Kyma amaku O, 0ns1 ¢ppakuyili diamempa d

HesanexHo Big dpakuinnHoro cknagy apooy
XapaKTepHi MOKa3HUKN CTIAKOCTI Apoby (MiHiMyM),
WapXKyBaHHA MOBEpPXHi (Makcumym) i  rmnbuHu
Mikpopernbedy (MakCMMyMm)  BUHMKaOTb  MpU
opHakoBoMmy KyTi aTtaku Ol =~ 75°, wo wuinkom
NOFYHO 3 TOYKM 30pY MeXaHiku i pisvkn yaapHol

B3aemopnii  TBepaoi  4aCTMHKM 3 MPYXHO-
NAacTUYHUM NiBMIPOCTOPOM.
PesynbTtatn ekcnepuMeHTanbHMX

JOocniopKeHb LWO0A0 B3aEMO3B'A3KIB  napameTpis
npouecy O MoxyTb ByTn BUKOPUCTaHi Npu BUOOPI
ONTUManbHUX PEXMUMIB Npouecy, a TakoxX, npu
anpobauiil  TeopeTudHMX  MoAdenen  yaapHoi
B3aemopaii  ApOOMHOK 3  MPY>KHO-NMACTUYHUM
NiBNPOCTOPOM.
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uccnedosaHuli napamempos npouecca
OpobecmpytiHoli o4Yucmku mMemarnnu4eckux
rnosepxHocmel usdenud, npoweowiux
mepMUYECKYHo obpabomky 8 pexume

HOpMasiu3alyUuoHHO20 omKuaa, rpu pasfiuyHbIX
MEeXHO/102U4YECKUX pexumax. lMpusedeHnbl
3KcrepuMeHmarnbHble epaghuyeckue
3asucuMocmu enusiHUsi 3adaHHbIX CKopocmu U
yena amaku, rnpu ebibpaHHom mure dpobu [JCK u
onpedernieHHoOM abconomHomM OasrieHuU cxxamoeo
8030yxa 8 Kopriyce OpobecmpylHbix arrnapama
0,6 MlMa, Ha npoussodumesnibHOCMb U Ka4ecmeo

nodeomosKu  fogepxHocmu o0  3auumHyoe
HeMemarnau4yeckoe rnokpbimue, Ha
ycmoutiqueocmab Opobu, Ha cmerieHb

wapxuposaHusi obpabamabieaeMoli rnoeepxHocmu
obriomkamu Opobu u Ha enybuHy mMukpoperibegha
obpabambigaemol  rogepxHocmu. BbinonHeHa
OUeHKa aKcrepuMmeHmarsibHbIX OaHHbIX, Ha OCHO8€e
Komopblx cOenaHa MornbimKa ycmaHO8/1eHUs
APPEKMUBHBIX ~ MEXHOI02UYECKUX  PEXUMOS8
npouecca OpobecmpytiHoli o4Yucmku
rnosepxHocmu Memasnnaudeckux Oemarnel rnpu
MakcumasbHOU rpou3eooumesibHOCMU.

Knrodeenie croea: OpobecmpytiHasi
oyucmka, CKOpOCmb amaku, Yyeorn amaku,
npouseodumersibHOCMb, ycmouliHueocms Opobu,
cmerneHb wapxuposaHus, enybuHa
MUKpopersbega.
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EXPERIMENTAL RESEARCH OF INFLUENCE
OF SPEED AND CORNER ATTACK ON
TECHNICAL INDEXES DURING SHOT-BLAST
CLEANING

Annotation. The results of experimental
researches of some parameters the process of
shotblast of same metallic surfaces wares passing
heat treatment in the mode of the normalization
annealing are presented, in the different
technological modes. Experimental  graphic
dependences over of influence of the set speed
and corner of attack brought, at the chosen type of
shot and certain absolute pressure of the
compressed air in a corps shot-blast vehicle 0,6
MPa, on the productivity and quality of preparation
of surface under the non-metal sheeting, on
stability of shot, on the degree of caricaturing of
the processed surface the wreckages of shot and
on the depth of microrelief of the processed
surface. It was made the estimation of some
experimental data on the basis of that was given a
shoot establishment of the effective technological
modes of process of shotblast cleaning of surface
of some metallic details at a burst performance is
executed.

Key words: shot-blast cleaning, attack
speed, attack corner, performance, stability
fractions, caricaturing degree, the depth of the
microrelief.



