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Beryn

B ocTaHHI poKH 3HAWIILTH 3aCTOCYBAaHHS B MEAMIIUHI
HOPOILKK KOOAIbT-XPOMOBHX CIUIaBIB JJIsi HAaHECEHHS
MOKPUTTIB TMPH BHUTCOTOBJICHHI EJIEMEHTIB CYyIJIOOiB,
oproneanyHoi cromaroiorii Ta iHme. Taki MOKPHUTTS
HAHOCATBCSI 3 JONOMOTOK CIICI[iaIbHO PO3pOOIIeHOT
MikporiasmMoBoi ycraHoBkM «[lmact» [1], sika mo3Boisie
CTBOPIOBATH Ha METAJeBUX MiJKIaIKaX pPeTeHIHHI
MOKPHUTTS 3 BEIUKOK MTUTOMOKO [TOBEPXHEIO.

AJresist TAKOTO MOKPUTTS 3 METAJICBOO i IKIIIKOIO
3a0e3medyeThcs, Haimepie, 3a paxyHOK MeEXaHI9HOTO
34eIJIeHHs] OKPEMHUX YaCTHHOK HAIMJICHOTO Marepiany,
JUIL 4YOTO IIOBEPXHIO TIepell HaNWIeHHSM MiJJarTh
miCKOCTPYIHIH 00poOIii. Benvke 3HaYCHHS sl MIIIHOCTI
34YeIyIeHHs] MalTh JAuQy3is aToOMIB  KOMIIOHEHTIB
MTOKPUTTSI B MaTepiaj IMiIKIaIKy, CIUIABJICHHS 1 XiMi4HA
B33a€EMOJIiSl CIIPSDKEHNX MatepialiiB B pe3yJbTaTi 4oro Ha
miaknan  (GopMyeTbes IUIa3MOHANMIEHE IOKPHTTS,
XapaKTepUCTHKA 1 BIIACTHBOCTI SKOTO BH3HAYAIOTHCA
YMOBaMH MPOIIECY HAMUICHHHS.

Bimomo, m0 mWixm BIUIMBOM — eKCIUTyaTalliitHUX
(baxkTopiB MOKPUTTS MOXYTh BIAIIAPOBYBATHUCH 13-32
3aJIMIIKOBUX HAIIPYKEHb, Ta HANPYKEHb, SKi BUHUKAIOTh
IIPH PO3TATY 1 CTUCKY B IOKPHTTI, IIO B CBOIO HYEPry
HOB'S13aHO 3 AKICTIO HAIWJICHOT'O 1Iapy.

Omxke, MeTOI0 poOOTH OYJIO MOCTIIKCHHS BILUIMBY
CYKYITHOCTI TEXHOJIOTIYHHMX (aKkTOpiB Ha ajresiiiHy
MIIHICTh TTOKPHUTTS, a came: PO3Mip YaCTHHOK ITOPOLIKY
CIUIaBY, SKWH HAIMJIIOETHCS; AMCTAHIISL HAIMICHHS, SKa
XapakTepusye CHWIy yAapy 4YacTHHOK [0 ITiJKJIAJIKH;
MATOTOBKA IMOBEPXHI MigKIagKa. A TakoX OIliHKa
TPaHUYHOTO CTaHy MOKPHUTTS i3 3aCTOCYBAaHHSM Pi3HUX
TEOopiil MIITHOCTI MaTepiaiB.
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I. Metoauka i MaTepiaau 1ociaigKeHHA

3 10moMOror MiKporia3MoBoi ycraHoBku «Iliact»
HAHOCWJINCh TOKPHUTTS 13 KOOAIbT-XpOMOBOTO CILIaBY
(KXC) Ha miarortoBieHi 3pa3ku 3 HepkaBitouoi craii
12X18H9 micns ix mickocTpyiHOT 00poOKn. AnHaii3
MiKkpopenbedy TOBEpXHi 3pa3KiB [0 1 Micis HaIMICHHS
npoBoauBcst  Ha  npodinmomerpi  Kami6p-252, a
MIKPOCTPYKTYpY IIOKPHUTTS BHBYAQIM 3a JOHNOMOTOIO
MeTanoMikpockorry MMP-2P.

TeopeTnyHa OIliHKa TPAaHUYHOTO CTaHY MIIJHOCTI
MOKpUTTA  Oa3yBajach Ha  BUKOPHUCTaHHI  Teopii
[Ticapenko-Jle6eneBa [2], Mopa [3] Ta BpaxyBaHHA
3Ha4YeHb KoedimieHTiB [lyaccoHa /it OCHOBHU 1 OKPHUTTSI.

BB TexHosoriuHMX (akTOpiB Ha  BENWYHHY
aAre3iHOi MIIHOCTI TMOKPHUTTS JOCHKYBaJIUCh B
iHTepBaJax, NpUBEJCHUX B Tabumi 1.

Tabauns 1
OcHOBHI (haKTOpH, SIKi BIUIMBAIOTH HA BEJIUIHHY
aAre3iifHOT MIITHOCTI TOKPUTTS

®akropu I;g;f:;f
X1 Crpym (I, A) 4-8
X, Jucranmis varmneHas (D, cm) 3-6
x5 | Cepemniit po3amip gacTuHOK (d, MKM) 45-80
Xy ToBmmnaa nokputrs (h, MKM) 100-150




®i3uKo-MexaHiuHi BJIaCTHBOCTI IJIa3MOBHX ITOKPHUTTIB 13 MOPOILKIB KOOAIBT-XPOMOBHX CILIABIB

I1. Pe3yabTaTu 10C/iIKEeHHS Ta IX
00roBopeHHA

OnTuMajbHUM PEKMMOM HAHECEHHS IJIa3MOBOTO
MOKPHTTS 13 KOOaJbT-XPOMOBOT'O CIIaBy OyB BHOpaHuit
PeXUM TIpH CHUil cTpyMy 8 A, AWCTaHLii HanmwIeHHS —
6 cM Ta mucnepcHocti mopomky 45 mxMm. TomiuHa
MOKPHTTSI 3aJIeXaja Bijl 4acy HaIlMJICHHS.

3a pe3ympTaTaMH PErpecifHOrO0  CTATUCTUYHOTO
aHai3y OTpHMMAaHa 3aJEeXKHICTH aIre3ifHOT MIIHOCTI Bix
TEXHOJIOTIYHUX (DaKTOpiB:

Can=13,01+2,23 x;+10,6 x,-0,24 x5 + 0,27 X; X; -

-2,78 x; X3+ 0,89 x, X3
BHUKOHAHOIO 32 METOJIMKOI0 PoOoTH [4].

Amnaniz Mikpopesnbedy TOBEpXHI 3pa3KiB IicCis
MICKOCTPYHHOT 0OpOOKM Ta 3 HAHECEHUM IOKPUTTIM
HaBeJeHl B Tabaumi 2.

Ta6auns 2
[TapameTpu mMOPCTKYBATOCTI 3pa3KiB
[TapameTpu
d, h, :
TTokpurTst MK MK MIOPCTKYBATOCTi, MKM
R'd RZ Rmax
d/n — — 3-5 15 26
80 —
KXC 160 150 | 20-34 124 193
30—
KXC 30 100 18 -28 86 110

Haiibinpima nmopcTKyBaTicTs BiIOBiAAa€ MOKPUTTIO 3
rpyOMMHM YacTMHKaMHM KOOaJIbT-XpPOMOBOIO CIuiaBy. I3
301IBIICHHSM TOBIIMHH MOKPHUTTS, 30UIBIIYETHCS TAKOX
HOro IIOPCTKYBATICTb, III0 MOB'SI3aHO, B MEPIILY Yepry, i3
JUCTIEPCHICTIO TIOPOIIIKY.

BusHaueHHs1 Hanpy)XEHOTO CTaHy B IOKPHTTI, SIKMA
00yMOBJICGHHI OIHOYACHO CHJIAMH ajre3ii MMOBEpXHI Ta
CHJIAaMU 3YCIUICHHS 3€pPeH IMOPOILNKY, MPOBOAMIOCH HA
OCHOBi 0COOJHMBOCTEH Teopii MIIHOCTI, SKi BPaXOBYIOThH
Jlit0 TMX cuil. Pa3oM 3 TUM BBaXKA€THCS, IO MaTepial
BOJIOJIi€ OJJHAKOBOIO TPAHMIICIO MIITHOCTI SIK MIPH PO3TATY
TaK i IPU CTUCKY.

OuniHka rpaHM4YHOr0 CTaHy peTeHUiiHMuX
NMOKPHUTH

AnHaniz  epeKTUBHOCTI  3aCTOCYBaHHS  DI3HHX
KPHUTEpiiB MILIHOCTI ISl PO3paxyHKy HalpyKeHb B
MOKPHUTTI IPOBEAEHO i3 HACTYIHUX MipKyBaHb. Teopis
TpaHUYHUX HalpykeHb Mopa [3] BpaxoBye pi3HHI Omip
MaTepialiB Ha pPO3TAT 1 CTHUCK, OJHAK HE BPaXOBYE
CepeHbOTO 3a BEIMYMHOI0 3HAYCHHS HAINPYKCHHSI B
MOKPUTTI, fAKe Moxke pnocsratd 23 % Big piBHA
MaKCHUMAaJIbHOTO 3HA4YEHHS B MOKPUTTI [5], sIK po3Tary
TaK 1 CTHCKYy B 3aJI©XKHOCTI Bl PI3HHUII KOe]illieHTIB
[Tyaccona ocuoBu i moxputts [2, 5]. Lli HOpManbHi
Harpy>XeHHsI BIUIMBAIOTh HAa TPAHUYHUHA CTaH MOKPUTTA,
OTXKe, IOBUHHI BPaXOBYBaTHCh IPH PO3PaXyHKaX.

Buxonsun 3 1mux MipKyBaHb, 1 BpaxyBaBIUHU Te, IO
HAaCTaHHS TPAHWYHOTO CTaHy B IIOKPUTTI 3yMOBIICHO
HOTo 37aTHICTIO ONMUPATHCh HOPMAIBHUM HANpYKEHHSIM,
B OCHOBY KPHTEpil0 MIITHOCTI Oylia IMOKJIaneHa Teopis

[Ticapenko-JleGenera [3], 3rimHO sIKO1 KpUTEpiil MIITHOCTI
3aMUIIeTHCS Y BUMILAL [2]:

%0, +(1-x)o, <[o, ] (D
Jie Gj - IHTEHCHUBHICTh Hallpy>KeHb, 5IKI PO3PaXOBYIOTHCS
3a opmyitor0:

_ 2 2
G, =40, +0,” —0,0, . 2)
HanpyxenHs oy 1 ©, pO3paxoBYIOTbCA 3a

METOIMKOIO, BUKJIAJACHOIO B po0OTi [5], a BiANOBITHO )
BU3HAYAETHCS, SIK BiJHOILEHHS TPaHHULb MILHOCTI NpPHU
PO3TSATY Ta CTHCKY:

[o.]

[o]
Jie O+ 1 G. — TpaHUld MIIHOCTI IPH PO3TATY i CTHCKY,
BIZINOBITHO.

3)

BusHaueHHs] MiIHOCTHHX BJIACTHBOCTE
NOKPHUTH

3rinHo 3 Teopiero IlicapeHko-JleOeneBa, kpurepiit
MIITHOCTI BimmoBimae Bupasy (1), a cTOCOBHO YeTBEpTOi
Teopii MimHOCTI [3], $Ka BpaxoBy€ CepeaHE 3a
BEJIMYMHOI HANpPYXXEHHS B HOKPUTTI, Le 3HAYCHHS
BUPA3HUThCS PIBHAHHAM:

€KB 2 2
Oy =4/0, 0, —0,0, 4)
IIpn nmedopmamii mMerameBoro 3paska (cTaib

12X18H9) 3 m1a3M0OBHAM MOKPHUTTSIM B HhOMY BHHHAKAIOTh
€KBiBaJICHTHI HAaIIPYKE€HHS, piBHI Hanpy>keHH:sM (1):

GCKB .
=yoit(l-y)cl

BuzHaueHi mpyxHI BJIACTUBOCTI
BIJIIOBIIAJIY 3HAYEHHSM:

MoJyb npyxHocti £, = 210 Ila;
koediuient [Tyaccona p = 0,28.

ITnocki meraneBi 3pa3Ku 3 HAMWICHUM TOKPUTTSIM
Ha OOMJIBI MOBEPXHI MiIaBATUCH PO3TATY IO MOMEHTY
PO3TPICKYBaHHS TOKPUTTS. EKBiBaNeHTI Hampy>KeHHS
NpU KOTe3iffHOMY pyWHYBaHHI MOKPHUTTS BH3HAYAIKCH
BiINOBigHO 10 Teopii MirHOCTI Ilicapenko-Jlebenepa ta
Teopii MUTOMOT MOTEeHIIATbHOT eHepril (OPMOYyTBOPEHHS
3a Qopmynoto (5) 1 (4) BigmoBimHO. Po3paxyHKOBI
3HAYCHHS 33 PI3HUMHU TCOPISIMU BIAPI3HSIMCH B MEXKaX
2%.

MinHICTh MOKPUTTS NPH CTUCKY BH3Ha4alach Ha
3pa3kax y BHIVIAJI TOHKOCTIHHOTO KIS 3 TOBIIUHOIO
crinku 400 MM i Bucotoro 1 cM. BHyTpimHii miamerp
KUthIls ckimamaB 1,5 cM. OTpuMaHi 3HaYeHHS TPaHMUII
MIITHOCTI TOKPUTTS TPU CTHCKY (G.) Ta po3Tsary (o)
HaBeneHl B Ta0numi 3.

)

OCHOBHM 3paska

Tabauusa 3
[Mpy>kHi 1 MILHOCTI BJIaCTHBOCTI MJIa3MOHAITMICHUX
MIOKPHUTh

Monyns Koedimient
Tlox : II [G+]3 [G_],

PUTTSL | TIPYXKHOCTI yaccoHa
Mlla | MIla

E.TTla 7

IMX18H10T 74 0,26 178 | 741
I1X20H80 71 0,23 92 384
KXC 72 0,29 290 | 1261
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BiamoBigHo A0 HaBeOeHMX IaHMX, IS IIa3MOBHX
MOKPUTh BUKOHYE€ThCS criBBigHOmEHHS ¥ = 0,23...0,25,




A.B. Becos, H.A. Jlonros, LI ITepkatiok

oo A00pe Y3roKYeEThCsS 3 MaHUMH poOotu [2] mis

KPUXKHX Marepiais, SIKUMU i SIBJISTFOTHCSI
IJIa3MOHAIMJICH] TOKPUTTSI.
Hust MOKPHTTS, sSKe HaXOJUTHCS B

TUIOCKOHANPYXKEHOMY CTaHi, ()OPMYJIH €KBiBaJI€HTHOCTI
32 TEOPIEr0 MIITHOCTI OTPUMYEMO ITICIIS MMiICTAHOBKHU:

o, =§+%\/GZ +47° (6)
c, ZE—%\/GZ +47° @)

y Bupasu (4) i (5). Toxni ¢opmysa ekBiBaJICHTHOCTI 3a
Teopiero MirtHOCTI [Ticaperko-JIebeneBa MaTuMe BUTIIS:

2% Vo’ +30° +(1-y)-(c+Vo” +41°) =200 .(8)
dopmyna ekBiBaleHTHOCTI st  ueTBeproi  Teopil
MilHOCTI HaOy e BUTIISLY:

Vol +31% = fo,im 9
750
6004 ---- kputepii Jlebegesa-Ilicaperxo
4-a Teopid MIITHOCTI
o 450+
s
= 300 - LemTTTTTTTIT -
150 // ’ / N N
ol : . .
-1200 -900 -600 -300 0 300
o, MlMNa

Puc. 1. Po3paxyHkoBa fiarpama rpaHHYHOrO CTaHy JIs
MOKPUTT 13 KobakT-xpoMmoBoro ciaBy (KXC).
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Po3paxyHKOBI miarpaM# TPaHUYHOTO CTaHy IS
KXC  nokpurts, mnoOymoBaHi 3a  ¢opMmyaamu
ekBiBaienTHocTi (8) 1 (9), HaBemeni Ha pwuc. 1.
AHAaJOTIYHUHA XapaKkTep KPUBUX € TAKOXK JJIs MOKPHUTH 3
IHIIUX MaTepiaiB.

AmHani3 i3 OTpPUMaHMX pO3PaxyHKOBUX 3HAYECHb
IPaHUYHOIO CTaHy Marepially CBiJUUTb MPO JOLUIBHICTh
3acrocyBanHs Teopii I[licapenko-JlebemeBa IS OIHKH
Halpy>XeHb IIPH KOTe3iiHOMY pYyHHYBaHHI IIa3MOBHX
MOKPHTH Ha 3pa3Kax.

BucHoBku

ExcnepuMeHTaNbHO  IMOKa3aHO, IO  BEJIWYHMHA
aAre3ifHOi  MINHOCTI  TOKPUTTA  3QJICKHTH  BiJ
TEXHOJIOTIYHOTO PEKUMY HOTO HAHECCHHSI.

IToka3zaHo, 110 PO3paxyHKOBI 3HAYEHHS

SKBIBAJICHTHHX HAIIPY)KCHb 3 BHUKOPUCTAHHSIM Di3HHX
Teopiil MPYKHOCTI BiZIPi3HIIOTHCS HA BEIMYMHY B MEXKaxX
2%.

[ToOynoBani Jiarpamu TPaHUYHOTO CTaHy
IJIa3MOBOTO TOKPHUTTA ITOKA3aJM, IO XapaKTep KPHUBUX
IICHTUYHUHN U1 BCIX BHIIB HAHECEHUX IOKPHUTH 1 yci
PO3IIISIHYTI CHUCTEMHM HOKPHUTh IPH  eKCILTyaTalliiHuX
HaBaHTAXXECHb BOJIOJIIOTH JOCTATHIM 3a11acoM MIIJHOCTI.
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The multivariable model for durability determination of plasma-filled coverage with dependence from

technological factors of its causing have been done.

Keywords: plasma coverages, cobalt-chromium alloys, maximum state of coverage.
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