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notokax dopmyasl TsTH, (7), (8), nMojeTHOro (TATOBOTO)
KIIZ, (10), (11), (12), (16), (17), TeopemMbI 0 TOABEMHON
cuse mpoayBaemoro npoduss, (13), (14), (15), monacreii
BTOPOro paboyero KoJjieca CIyTHOBPAIIAIIINXCS TPeOHBIX
BUHTOB, PACKPBITBI BCE MPEUMYIECTBA MOCJAEIHUX TePe]l
O/IHOPSITHBIMU U KOHTPBPALIAIOIIMXCS IPEOHBIMU BUHTAMU.

Vexo/ist U3 BBIMIEU3I0KEeHHOTO, O4ePe/THAs CTaThs Oy1eT
KacaThCsl KPATKOTO CPABHUTENIBHOTO AHAIN3A OJHOPSIIHBIX,
KOHTPBPALIAIONIMXCs], CITyTHOBPALIAIONIMXCs TPEOHBIX BUH-
TOB, B KOTODPOUl MOCJIE[0BATENBHO OYAEeT MOKa3aHO U J10-
Ka3aHo, 4To Haubosee a(HeKTUBHBIMU TPEOHBIMI BUHTAMU
SIBJISTIOTCST CITY THOBPAIIAIOIINECS, TIOCKOJIBKY TOJbBKO B 9TUX
rpeGHBIX BUHTAX TIOJHOCTHIO YCTPAHSIETCS KHHEMATHYECKast
30Ha JKeCTKOTO (YIIPYroro) yaapa, YTo MO3BOJIUT YBEJTUIHTh
060pOTHI U TSATY BTOPOro pabouero Kojieca CILyTHOBpa-
HAOMUXCSA TPeOHBIX BUHTOB B 2—3 pasa 110 CPaBHEHUIO
C pacyeTHBIMU 00OPOTAME W TSTON OJHOPSIAHBIX IPEOHBIX
BUHTOB.
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KABHTALMOHHAA CTOHKOCTD
BAKYYMHO-AYT'OBBIX NOKPLITHH,

OCAMAEHHBIX HA NMOANOMKAX
PA3HOH OPHEHTALMH

IIpedcmasaenvt sxcnepumenmanvivie 0annvle no USMEPEHUSIM KAGUMAUUOHHOU NPOUHOCMU BAKYYMHO-
oyeosvix Ti, Zr, (Ti + Zr)N nokpoimuil, nosyuenvlx npu pasiuyoll OpUeHmayuil NO8ePXHOCMU NOOL0NCEK,
HA KOMOPble 0Cancoarom noKpbimie OmHoCUMeIbHO NI0CKOCMU KamoOd, 34CeKMupyou,ez0 Memaiiuieckyio
naasmy. Pesynvmamot ucciedosanuii nokasaiu, 4mo KasumauuoHnas CmouKocmy, MUKpPOmeepoocmn,
abpasuenas. CMouKoCms 8aKYYMHO-0y206blX MUMAHOBLIX, UUPKOHUESIX U cucmemvl Ti-Zr nokpoimuil
3A6UCSM HETUHEUHBIM 00PA3OM OM BENUUUNBL Y2, 00PA30BAHHO20 NOBEPXHOCAMU NOOLONCKU U KAMOOA.

Kmouesnie cnoBa: saxyymmnvle 0yz06ble NOKPLIMUSL, MUMAH, YWUPKOHUL, CMOUKOCMb, KASUMAUUSL,

conpomusnenue, abpasusHoulil U3HOC
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1. Beepenue

B pabore [1] mokasano, 4To OCHOBHBIMU (DaKTOPaMHU,
00y CIaBIUBAIOLIINMU U3HOC 9HEPIETUYECKOT0 000PYI0BAHNSI,
B 4YacTHOCTH 000OpyZOBaHUs TapoBoasHoro tpakra TOC
n A9C, gBIAIOTCS KaBUTaIlMs], BHICOKOCKOPOCTHBIE MTOTOKH
BJaru 1 abpasuBHBIX YacTHIl. J[JIs yMeHbIIeHus N3HOCa UC-
MOJIb3YIOT aKTUBHBIE 1 TACCUBHBIE METOJIbI 3alUThI. [TepBbIit
METOJI BKJIIOYAeT KOHCTPYKTHBHBIC W OPTaHM3AIIHOHHbIC Pa-
60TbI, a BTOPOil Gasupyercss HAa MPUMEHEHUW MaTepHasioB,
00JIa/IAfOIIKX MTOBBIIIEHHON H3HOCOCTOMKOCTBI0. B HacTosIee
BpeMst GOJIBIIMHCTBO paboT MPOBOJAUTCS 110 BTOPOMY HAIIPaB-
sennio. [Ipu 3TOM MCCTeI0BaHsT HATIPABJIEHDI Ha U3MEHeHUe
MMOBEPXHOCTHBIX CBOWCTB UCIOJIB3YEMBIX MATEPHUATIOB C IEJIBIO
WX TIOBBIIIEHUST TIOCPEICTBOM TIPUMEHEHUSI XUMUKO-TEPMITUe-
CKOIi 00paboTKH [2] 11 HAHECEHUST 3aIUTHBIX TOKPLITHH [3].

HaneceHue moKpbITUIT HAa MOBEPXHOCTHU JleTalell MOKET
OCYIIECTBJISATHCS PA3JIUUHBIMU CIIOCOOAME, OJHAKO HauU-
Gosiee a(pdekTUBHBIM, Kak NokazaHo B pabore [3], sB-
JITeTCsl MOHHO-TLIa3MEHHBIH ¢ MPUMEHEHNEM BaKyyMHOTO
nyrosoro paspsma (B/IP). Ilpn peanmmsanmm texHosOTMM
¢ BJIP umeercst BOBMOKHOCTD T10JIyYaTh KOMOMHUPOBAHHbBIE
MOKPBITHA Ha OCHOBE HUTPHUO0B, KapOmuaos, GOPULOB pas-
JINYHBIX MeTayJIoB. Takue TOKPBITHS HCIOJb3YIOTCS JIJIsT
pelleHrs] Pas3JMUHbIX TEXHUUYECKUX 3ajad, B TOM YHCJE
U JIJIsI 3alUThl HEKOTOPBIX BUIOB 9HEPIETUYECKOro 060py-
JOBaHUsS OT BO3AEHCTBUA KaBUTAIWMK, aOPasUBHBIX YaCTHUI]
u Kopposuu [4, 5, 8—10].

2. Axanu3 nocnegHux myGnukauui

B pa6ore [3] npuBeneHo onucaHUe UCTOYHUKOB Me-
TAJVINIEeCKOH IJIasMbl IS HAHECEHUs] MOKPBITHH ¢ NpH-
menennieM BJIP. [IpencraBiiensl qannble o MpoOCTPaHCTBEH-
HOM PacIpe/ie/IeHNH COCTaBJIAIONINX IIIa3MEHHBIX [IOTOKOB,
TeHepUPYEMbIX KaTOJaMHU 3THX HCTOYHUKOB. IIpm atom
MIPEUMYIIECTBEHHO HMCCIEI0BAHBI TTOKPBITUSI, OCAKAEHHBIE
Ha TTO/IJIOXKKH, YCTAaHOBJICHHbIE IAPAJJIeTbHO TOBEPXHOCTH
KaTo/ia Ha HEKOTOPOM PACCTOSIHUU OT HETO HA JIMHUH, ITPO-
XOJIA1Ieil yepes ero EeHTP U ABJAONIEHCS 0CbI0 BAKYYMHOM
Kamepbl G0 OCak/IeHHbIE HA TOJIOKKH, YCTAHOBJICHHBIE
Ha (GUKCUPOBAHHOM PACCTOSHUU TIEPHEHIUKYJISIPHO pa-
IyC-BEKTOPY U3 IleHTpa KaToza. [losydeHbl AaHHBIE MO
MUKDPOTBEPJIOCTH U TJIOTHOCTH KOH/IEHCATOB OCAKIEHHBIX
u3z Ti, Mo, Al B BbicOKOM BakyyMme. Psii apyrux xapak-
TEPUCTUK TaKUX HOKPBITUH IpuBeneHbl B paborax [4, 6].
OnHaxko JaHHBIE O MEXaHHMYECKUX XapaKTePUCTUKAX II0-
KPBITUH MOJYYEHHBIX NP NPOU3BOJIBHOM PACIIOJOKEHIH
MOJITTOJKEK B MIPOCTPAHCTBE TEPEl KATOAOM MPAKTUIECKH
OTCYTCTBYIOT, B YaCTHOCTH, OTCYTCTBYIOT JIaHHBIE O IIPOY-
HOCTH TIOKDPBITHII NPH BO3JEHCTBUU KaBUTAIUU, U3HOCE
JKECTKO 3aKPeTJIeHHbIMI a0Pa3iBHBIMU YaCTUIIAMI, MUKPO-
TBepAoCcTH. [lepeunciennblie n psi IPYTUX XapaKTEePUCTHK,
HApUMep, KOPPO3UOHHAST CTONKOCTD, SIBJSIOTCS BasKHBIMI
CBOWCTBAMM IOKPBITHI, OTIPEIEISIONIMI BO3MOXKHOCTD UX
MPUMEHEHNs] B 9HEPreTHYeCKOM MAIlUHOCTPOEHUH.

3. llens pa6oTe

[TonyueHue JaHHBIX O KaBUTAIMOHHOUN M abpasuBHOMN
CTOMKOCTSIX BaKyyMHO-/IyTOBBIX TIOKPBITHI, OCA’KIaeMbIX Ha
TTOJITOKKHU C PAas3JMIHON ITPOCTPAHCTBEHHON OpHeHTarmei
OTHOCHUTEJIbHO TIoBepxHOCTH Karona B/IP, axexrtupyomero
MeTALINYECKYIO ILIa3MYy.

4. MaTepuansi, o6opynoBaHKe ¥ METORLI
HCCNEef0BaHUA

[ToxpbITHST 171 MCCIAEIOBAHMIT 1TOJIyYe€Hbl HA YCTAHOB-
ke tuna «bymnar». B kavecrBe karoma BJ/IP ucnosb3osa-
au tutan mapku BT1-0, xambiuerepMuveckuii mMupKo-
auit (TY 05.50.115-91).

IPO3UOHHYIO CTOHKOCTH 0OpasOB NpU BO3/AeiicTBUI
KaBUTAIMM M3MEPsJIM Ha YCTaHOBKe, ONMCAHHOW B pa-
6ote [7]. lng cosmaHust KaBUTAIMOHHON 30HbBI HCIIOJIb-
30BaHbl YJbTPa3BYKOBble BOJHBI. CHUTrHAJ OT reHepaTtopa
V3-kosebanuii mojaeress Ha MarHUTOCTPUKIIMOHHBINA TIpe-
00pasoBaTesib, KOTOPBII MEXaHUYECKU COEIMHEH ¢ KOHIIEH-
TPaTOPOM 3IKCIOHeHInaabHOro npoduisd. Ilox Topiesoii
MTOBEPXHOCTHIO KOHI[EHTPATOPA, PACIIOJOKEHHOTO B COCY-
Jie ¢ BOMOH, (hopMHpyeTcst 30HA ¢ Pa3BUTOM KaBUTAIMEN.
B aroii 30one Ha paccrostauu 0,55 MM OT TOPIEBON T0-
BEPXHOCTU KOHIIEHTPATOPA yCTaHABJIUBAIU 00OPasilbl HC-
cllelyeMbIX TOKPBITHIL. AMILUIATYIa KosebaHuil TOpIEeBOil
[MOBEPXHOCTU KOHIIEHTpaTopa coctaisier 30 £ 2 MKM,
a gactota — 20 kI Iposuio 0OpasoB U3MEPSIN TPaBU-
METPUYECKUM MeTO/0M. TOuHOCTh M3MePeHUs] BECOBBIX
norepb = 0,015 mr. ITo akcrmepuMeHTANbHBIM JaHHBIM
CTPOWJIM KUHETHYEeCKHe KPHUBBIE Pa3pyIIeHWs] MaTephasa
o6pasioB. Onpejensyivi CPeJHION CKOPOCTb paspylie-
HUSI TTOKPBITUI JleJIEHNEM BECOBBIX MOTEPb Ha BEJIMYNHY
BpPEMEHU HKCIO3UIMK 06pasiia B yCJIOBUSIX BO3IEUCTBUS
KaBUTAIUH.

AGpasuBHbIIT M3HOC U3MEPSIN 110 CXEME ILJIOCKOCTh —
muck. IIpu mcnblTaHUM MOKPBITUH WX HAHOCUJIM HA ILJIO-
CKYIO TOBEPXHOCTb, a IVCK HM3TOTOBJSIIM W3 MaTepHhaya
C JKECTKO 3aKpellieHHbIMU abpasuBHbiME 3epHamu. Cko-
pPOCTh JIBUKEHUS TIOBEPXHOCTU JMCKA, KOTOPask KOHTAaK-
TUPYET C TOKPBITHEM, paBHa 4,38 M/c TpU HArpyKeHUn
obpasua ¢ mokpeitueM 2,2 H. Mamepsnn maccosbie more-
PH MOKPHITHS 32 (UKCUPOBAHHBIN MPOMEKYTOK BPEMEHHN.
MugkporsepaocTb 06pasios usmepsiiu Ha ipubope [IMT-3.

JL1s1 mosrydeHus MOKPLITUH BaKyyMHYIO KaMepy OTKa4M-
Basy 710 octaTounoro Aasnenus 1,33 -1073 [Ta. B nporecce
HaHECCHUS MOKPBITUI JlaBJCHUE M3MEHSJIOCh B TIpe/esax
or 1,33 1073 g0 5..6 - 1073 Ia. IomI0KKN M3rOTOBJISLIIH
u3 crasneir 1X18H10T u 15X11MO. Tok ayroBoro paspsiaa
u3Mensn B uHTEepBase or 65 mo 135 A. Ha mommoxky
MOJIABAIA CTAITMOHAPHBIA OTPUIATENBHBIN MTOTEHITHAT OT
100 mo 200 B. CtpyKTypy HOKPBITHI H3y4aju Ha MeTaj-
Jorpaduveckux numMdax mpu MOMOIIM CBETOBOH MHKpPO-
cKoONnU. PEHTreHOCTPYKTYPHbIE UCCJIEIOBAHNS TTPOBE/IEHDI
Ha nudpakromerpe JPOH-3.

9. JKcnepMMEeHTANBHLIE PE3YNLTATHI

[ToxpbiTHs MOJIyYEHBbI HA TOJJIOKKAX YCTAHOBJEHHBIX
BJIOJIb JINHUM TEPIEHANKYJIAPHON OCH BaKyyMHON Kame-
pbl Ha pasauuHbix paccrosHusx ot ocu ([). Ilmockoctu
MOJ/IVIO’KEK W KaTo/a TapajylesbHBI MPU ocakaeHuu Ti,
ZT TIOKPBITUI U COCTABJISIIOT YTOJI 45° € KaXK/IbIM U3 KATOI0B
npu ¢opmuposaruu (Ti + Zr)N noxpsituii. Turanosbie
1 IUPKOHMEBBIE MMOKPBITUA HAHOCUJIM IIPU TOKE JYTOBOTO
paspsizna I, = 100 A u orpuniaTesibHOM HOTEHIUAJE HA TOJI-
goxke U= 100 B, a komburmnposannoe mokpsitre (Ti + Zr)N
npu I = 90 A xaxzporo xarona n norennuase 200 B. Pe-
3yJIBTAThl TIPUBEIEHHBIX TOJIIUHBI TTOKPBITHS (1), MUKPO-
tBeproctu (M), kaButanuonnoit (Z) u abpasusnoii (Z,)
cToiiKoCTell Nmpu pasandubix [ mpemcrasaeHsl B Tabm. 1
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Tabnuua 1
XapakTepuCTUEY TUTEHOBEIX Y LMPKOHUEBLIX [OKPHITUI
Ti Zr
K 0 0,15 0,31 0,46 K 1] 0,15 0,31 0,46
n 1 0,89 0,71 0,56 il 1 0,88 0,786 0,58
Hy 1 1,06 1,1 1,2 Hy 1 1 1,06 1,08
Zy 1 1,28 1,7 1,4 Zy 1 1,14 1,23 1,55
Zy 1 1,07 1,4 2,93 Zy 1 1,08 2,47 1,08

OTHOCHTEJIBHO TeX K€ XapaKTePUCTUK TTOKPITHS, KOTOPbIE
chopMHUpPOBaHbl HA OCH CHUCTEMBI.

[lanubie Tabi. 1 MOKa3bIBAIOT, YTO IPU BO3PACTAHMM
mapametpa k = [/Ly mo 3uauenwit 0,46 (Lo — paccrosiHue
OT Karojia 70 oOpasiia PacroJIOKeHHOe Ha OCU) TOJIIU-
Ha MOKPBITUH 32 (DUKCUPOBAHHBII TTPOMEKYTOK BpPeMeHU
yMeHbIIaeTcsl MpakTudeckn B 2 pasza. MUKPOTBEpPAOCTD
kak Ti, Tak u Zr NOKPBITUN HE3HAYUTETIHLHO BO3PACTAET,
YTO 0OYCTOBIECHO M3MEHEHUEM COOTHOIIECHUS MEKIY MOH-
HOH cocCTaBJ/sAONEH M KOJWYECTBOM HEHTPAJbHOTO rasa
B 30HE OCaKAeHUs MOKpbITUst. Habiogaercss yBeandeHue
KaBUTAIMOHHO CTOMKOCTU ZT — MOKPBITHI OoJiee 4eM Ha
50 %. IIpu 2TOM KaBUTAIMOHHAS CTOMKOCTH Ti MOKPHITHI
npu k = 0,31 umeer MakCUMyM C HOCJEAYIONUM yMEHb-
menneM 3HaueHus 10 0,82 or MakcHMaJbHOrO, a y LUp-
KOHUEBBIX MOKPBITUII aHAJTOTUYHBIM 0OPa3OM U3MEHSIETCSI
abpas3uBHast CTOMKOCTh. AGpasuBHast CTOWKOCTH Ti MOKPBITHIA
BO3pacTaeT MPaKTUYeCKu B 3 pasa.

PesynpraTsr nccnemoBanus cBoiictB Ti mMOKPBITHIT Ha-
HECEHHBIX Ha MOJIJIOKKH, [TOBEPXHOCTH KOTOPBIX PACHOJIOXKE-
HBI TTOJT YTJIOM 45° K TIOBEPXHOCTH KATO/A, TTPEACTABICHDI
B 1abu. 2. IlomoxkKu pa3MelleHbl Ha Pa3JIUYHBIX pac-
CTOSIHMSIX OT OCU BaKyyMHOIl kamepbi (/) Biosb JuHUU,
MepHeHNKYIIpHoi K Heit. B Tabi. 2 Takske TPUBEACHBI
JIAaHHBIE JIJIS1 TIOKPBITHI, TOJYYEHHBIX IIPU OJIHOBPEMEHHOM
OCaXKIEHUU HA TIOJJIOKKY JIBYX 9PO3MOHHBIX TIOTOKOB I1J1a3-
MbI 13 kato0B B/l P, koTopbie ycTaHOBIIEHbI HA O/IMHAKOBOM
PACCTOSTHUM KKABIH 1O yriioM 45° K TOIJIOMKKE.

[TapameTpbl ocaeHus HOKpbITHiL: fasaenne 21073 Ia,
tok ayru 100 A, oTpuriaTesbHbIil MOTEHIIUA HA MOJJIOKKE
100 B. [lannble Taba. 2 st Ti MOKPBITHIT TTOKa3bIBAIOT,
YTO C POCTOM K TOJIIMHA IOKPBITHI (CKOPOCTh HaHece-
Hust) ymenbimaercst. [pu k = 0,43 ona va 30 % MeHbIie mo

cpaBuenuio ¢ Bapuantom K = (. CpaBuenue 3TOil 3aBUCH-
MOCTH ¢ JaHHBIMU TabJl. 1 TIOKa3bIBAIOT, YTO B 9TOM CJIydae
UMeeT MeCTO GOJIbIIAs CKOPOCTh OCAKIEHUS 110 CPABHEHUIO
K OCaX/IEHUIO Ha TOJJIOKKHU TapajijieJibHble TTOBEPXHOCTH
Karosia. MUKpPOTBEP/IOCTh HE3HAYUTEIHHO BO3PACTALT, a Ka-
BUTAIIMOHHAA CTOMKOCTD Bo3pacTaeT Ha ~ 50 %. AGpasuBHas
CTOHKOCTb BO BCEM MHTEPBaJIe MeHblile CTOHKOCTH 11pu K = 0.
Jlist KoMOMHUPOBaHHOTO TOKPbITHA Ti + Zr orimyue 1o
ToJmuHe He npesbimawoiiee 10 % Habmogaercs 10 pac-
CTOSTHUSI OT OCH BakyyMHOI Kamepbl okoso 100 mm, uto
CYIIECTBEHHO OOJIBIIE 110 CPABHEHUIO C OCAXKICHUEM TOJIBKO
Ti mokpsITHss. MUKPOTBEPAOCTb € TOYHOCTBIO /10 OMIHOKN
U3MEPEHMsI HA 9TOM HHTEpBaJe OJUHAKOBA, HAOJIOIAIOTCS
He3HAYNTEJIbHbIE yBeJUYeHHe KaBUTAllMOHHOW CTOMKOCTH
U yMeHbllleHne abpasuBHOU CTOIKOCTH.

Biusinue paBieHus azoTa Ha CBOWCTBA KOMOMHMPO-
BaHHBIX MOKPBITHiI mpejctaBienbl B Taba. 3. TTokpbiTus
MOMYUeHBI TIPU AABJICHUU a3oTa py = 3,5 - 1072 u py =
= 6-10"" Ila, Toke AyroBoro paspsjka KaskJIOTO M3 Ka-
to10B 90 A U cTanuoOHAPHOM OTPUIATEIBLHOM TOTEHIIHATE
"a noamoxke 200 B.

Jlanubie TabJI. 3 MOKA3bIBAIOT, YTO TIPH [ABJIEHUU Py JIU-
HeWHBIN padmep (paznyc) 30HbI OAMHAKOBOH (C TOUHOCTHIO
10 %) TosmuHBl TTOKPBITHS yBeamuuBaercs B 1,36 pasa 1o
CPaBHEHUIO ¢ 30HOI dopMmupyouieiica Ipu AaBICHUN Po.
KaBuranmonHasi CTOHKOCTh 9THX MOKPBITUN YMEHBIIACTCS
K IpaHuile 30HBI MPAKTUYECKW B 2 pasa 110 OTHOLICHWIO
K CTOHKOCTM 3TUX MOKPBITHI Ha ocu cucteMmbl. [lug mo-
KPBITUI TOJYYEHHBIX TIPU py HAGJIIOLAETCS yBeJIMYeHue
KaBUTAI[MOHHON croiikocTu B 2,33 pasa snauenuii k = 0,25
C HOCJEAYIONNM YMEHbBIICHUEM.

UccnenoBanug cTpyKTypbl HOKpbITUM cucteMbl Ti-Zr-N
[OKa3aJIi, YTO Ha PEHTreHorpaMMax HabJoaTces qudpax-

Tabnuua 2
XapakTepUCTMEN TUTEHOBOrO ¥ KOMOMHMPOBAHHOIO MOKPBITHR
Ti Ti + Zr
K 0 0,086 0,17 0,25 0,34 0,43 K 0 0,083 0,17 0,25 0,35 0,41
n 1 0,84 0,8 0,78 0,76 0,7 n 1 0,99 0,97 0,91 0,83 0,76
H, 1 0,98 1 1,05 1,07 1,17 H, 1 1,06 1,03 1,25 1,05 1
Zy 1 1,45 1,28 1,32 1,56 1,58 Zy 1 1,21 1,21 1,19 1,19 1,11
Zy 1 0,78 0,76 0,86 0,94 1,07 Zy 1 0,74 0,8 1,12 0,95 0,97
Tabnuua 3
Ceoiictea KoMbuuvposanueix nokpermi (Ti + Zr)N
g =35-1021la po=061TIla
K 0 0,083 0,17 0,25 0,34 0,42 K 0 0,083 0,17 0,25 0,34 0,42
n 1 0,99 0,95 0,94 0,89 0,8 n 1 0,97 09 0,88 0,78 0,68
Z 1 0,84 0,41 0,43 0,48 0,52 Zy 1 1,44 1,96 2,33 1,7 1,53
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[IMOHHBIE MAaKCUMYMbI, OTBEYAOIINE CTPYKType HUTPUOB
¢ kpuctammmyeckoii penrerkoit Tuma NaCl. Pedaexcst (111)
u (222) pacmoJioKeHbl MY COOTBETCTBYIOIUMU ped-
gexcamu ot mMoHoHnTpuaoB TiN m ZrN. ITapamerp xpu-
CTAJLITMYECKON PelIeTKH M3MEHsIeTCsl ¢ U3MEHEHUeM IJI0T-
HOCTH MOHHOTO TOKa M AaBjieHUs azora. [Ipu masienmun pq
noJiyueHo 3Havenue a = 4,520 A, a npu py — 4,500 A.
Habmomaercss yBeandenue objactell KOrepeHTHOTO pac-
ceuBanusg B 1,2 pasa y IIOKPBITHI, HOJyYEHHBLIX NIPU Py
10 CPABHEHUIO C OCAKIEHHBIMU TIPU Pj.

PesyabraTsl ncciefoBaHM TOKa3ain, YTO KaBUTAIIH-
OHHAs CTOHKOCTh, MUKPOTBEPAOCTD, abpasuBHast CTOUKOCTD
BaKyyMHO-/[yTOBbIX THUTAHOBBIX, IUPKOHUEBbIX U CHCTE-
™Mbl Ti-Zr TMOKpPHITHIT 3aBUCAT HEJIMHEHHBIM 00Pa3soM OT
BEJIMYUHBI yTJ1a, 00Pa30BAHHOTO TIOBEPXHOCTSIMHU TIOJIOKKI
u katoga B/IP. @opmupoBanue mokpwituii cucrembr Ti-Zr
obecrieynBaeT yBeandeHue 00JacTi MOKPBITHS ¢ OANHAKO-
BbIMU cBoiicTBamMu. [Ipu sTOM ¢ yBesndyeHMeM JaBJEHUS
B BaKyyMHOU KaMepe pa3Mep 3TOil 00J1acTU YMEHbBIIAETCSI.
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KABITAUIAHA CTIHKICTb BAKYYMHO-AYTOBHX NOKPHTTIB,
CPOPMOBAHKMX HA MIAKMARKAX 3 PI3HOK OPIEHTALIEHD

IloaHo excriepuMeHTaJIbHI JIaHi 110 BUMIPIOBAaHHAM KaBiTalliii-
Hoi wminHocti Bakyymuo-ayrosux Ti, Zr, (Ti + Zr)N nokpurris,
SIKi ofiepKaHO Ha TIOBEPXHI MiAKIAJ0K 3 Pi3HOIO MPOCTOPOBOIO
Opi€HTalli€I0 BIIHOCHO epo/yiovoi MoBepxHi Katoja. Pesyibratu
JOCJIJI)KeHb TT0Ka3aJiu, 1110 KaBiTalliliHa MilHiCTb, MiKPOTBEePIiCTh
Ta abpasWBHa CTIHKICTH BaKyyMHO-AYTOBHMX, THTAHOBUX, IHP-
KOHieBuUX i cucremu Ti-Zr MOKPUTTIB HEJIHIIHO 3ajekaTh Bij
BEJIMYUHU KYTa, [0 CTBOPIOETHCS MOBEPXHAMU IiAKIAIKY i KATOA.

Kmo4oBi cnoBa: BakyyMHO-YTOBI TIOKPUTTS, TUTAH, IINPKOHII,
cTilikicTh, KaBitallis, onip, abpasuBHUN 3HOC.
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