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JlocTiDKeHO 3aNeXHICTh aHTU(GPHUKIIHHIX BIACTHBOCTEH MOTIMEPHUX KOMIIO3UTIB, HATOBHEHUX BYTJICIIEBUMHU
BOJIOKHHCTUMHM MarepiajaMy, Bil MEXaHIYHUX I TeIIO(I3NIHNX BIACTUBOCTEH CYMDKHHX NOBEPXOHb TBEPAMX TIN.
BcranosieHo, o He iCHye JIIHIHHOT 3aJIe)KHOCTI MK aHTH(PUKLIHHUMH BIACTHBOCTAMH 1 TBEpAICTIO Ta IHIIUMHU
(hi3UKO-MEXaHIYHMUMHU 1 TeIUIO(i3MYHUMHU BIACTHBOCTSIMH KOHTPTUI i3 TOKPUTTSAMHU. BcTaHOBIEHO, IO U1t
KOMIO3ULIHHUX MaTepialiB, ofepxaHux 3a XMA-TeXHONOori€l0 aHTUPPHUKLIiHI BIaCTUBOCTI BU3HAYAIOTHCS CTAHOM
BUXI/ZIHOT TOBEPXHI KOHTPTLNA i MOBEPXHEBHMHM IlIapaMH, IIO YTBOPIOIOTHCS HA IMOBEPXHAX 3pa3ka i CyMiKHOI

TIOBEPXHI B MPOIIECi TEPTS 1 3HOITYBAaHHS.
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Beryn

Kopemsmii Mk 3HOCOM 1 Koe(illi€eHTOM TepTs
KapOOIJIaCTUKIB NP KOB3aHHI M0 METAIEBUX KOHTPTLIAX
He BusBieHo [1, 2]. 3nHaiimeHo, 10 3HOCOCTIMKICTH
KapOOIUIACTUKIB  3aJISKUTh BIJ MOMAYJS MPYKHOCTI,
MIIIHOCTI TpU PO3TATYBaHHI, MDKIIAPOBOI MIIIHOCTI
komro3uTiB [2]. YV [1] He 3HaiieHO KOpemsIil Mix
IHTEHCHBHICTIO 3HOIIYBaHHS Ta TBEPIICTIO, MII[HICTIO Ta
BiJJTHOCHOIO nedopmarniero npu pO3TATYBaHHI
KapOOIUTaCTHKIB. Y HAIIOMY NEpLIOMY HOBigoMIeHH] [3]
pPO3IJSIHYTO ~ BIUIMB ~ CYMDKHHUX  IIOBEpXOHb  Ha
aHTHPUKIIIHHI BJIACTUBOCTI KOMIIO3UIIIMHAX
MOJIIMEPHUX MaTepiajiB 3 Opi€HTOBaHUMH KapOOHOBUMH
BOJOKHAMM  Oe3KiHEYHOI  JOBXMHH Ha  OCHOBI
TEPMOPEAKTHBHUX CMOJN. 3a LUMH pe3yIbTaTaMH I
BCIX MeTaliB 1 CTOHIB CYMDKHOI IOBEpXHi, THIIB Ha
HaNpsIMKIB Opi€HTAlii BYIVIEIIEBUX BOJOKOH 1 THIIB
KapOOIUIaCTUKIB 3HAWACHO JIHIWHUK 3B’SI30K MK
IHTEHCHUBHICTIO ~ 3HOUIyBaHHS  KapOOIUIaCTHMKIB 1
€HEeProEMHICTIO IIJIACTUYHOTO nedopMyBaHHs,
Koe(]iLliEHTOM TEMIIepaTypONpOBIIHOCTI, KoedillieHTOM
TEIUIONPOBIJHOCTI ~ CYMDKHOI ~ TOBEpXHI Ta  MiX
KOeQiIlieHTOM TepTsA 1 MIIHICTIO TpPH PO3TATYBaHHI,
EHepriero nedpopMyBaHHS npu PO3TATYBaHHI,
€HEPTOEMHICTIO TUIACTUYIHOTO JIe(OPMYBAHHS.

Mera poboTH HoNsAraja y HoyKy JIiHIHHOTO 3B’ SI3KY
MDK IHTEHCHUBHICTIO 3HOIIYBaHHs 1 KOe(il[ieHTOM TepTs
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MOJIIMEPHUX KOMIIO3WTIB Ha OCHOBI apOMaTHYHOTO
nojiaminy ¢eniton C-2 1 momiteTpadTOpPETUICHY
¢TOpIOH-4, HANOBHEHHX KOPOTKMMH KapOOHOBHMH
BOJIOKHAMH, W10 pO3TalIOBaHi BUIAJKOBO B mIapi, 3
MEXaHIYHUMHU 1  TCIUIO(I3UYHUMH  BIIACTHBOCTSIMH
CYMDKHHX ITOBEPXOHB TBEP/MX TiJI.

I. ExcnepuMeHTaJIbHA YaCTHHA

st ouiHKY 3B’s13Ky aHTU(QPHUKLIIHHUX BIACTUBOCTEN
KapOOIUIaCTUKIB 3 MEXaHIYHUMH 1 TerioQi3sHuHIMHU
BIACTHBOCTSIMA ~ CYMDKHHMX  TOBEPXOHb  JIOCIIJDKEHI
Marepialn Ha OCHOBI apomarudHoro moiiaminy (AITA)
¢eninon  C-2+20%  kapOOHOBOTO  BOJIOKHA 3
rpadiroBanoi Tkammau TI'H-2m (LM; I'll; T,=2670 K;
6= 0,45-0,50 I'Tla; E,=30-50TTIa) Ta Ha OCHOBI
nomirerpadroperuneny (IITPE) +20 % xapboHOBOTO
BOJIOKHA 3 KapOoHizoBaHoi Tkaumau Y TM-8 (LM; I'1l;
T.=1120K; c,=0,5-0,6 I'Tla; E,=30-50 I'Tla),
OTPUMaHHX 3a XEeMO-MeXaHO-aKTUBAL[IHHOIO
texHoJorieto (XMA-TexHonoriew) [4].

Knacudikamis xkapbonoBux BosiokoH (KB) mana 3a
[4, 5]: LM — au3bkomoyiibHi; 'Ll — 3 rigpatientono3Hoi
TKaHUHH, G, — MIIHICTE NIPH pO3TATyBaHHI; E, — Momynb
NPY>KHOCTI BOJIOKHAa INpH po3TaryBaHHi; T, — KiHIeBa
TeMIIepaTypa TepMoOOpPOOKH BOJIOKOH.

JocnijpkeHHsT 3HOIIYBAaHHS KOMIIO3HTIB MPOBEICHI
Ha MoxudikoBaHii MamuHi Tepts [4, 6] mpu Tepri
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MONMIMEPHUX 3pa3KiB IO KOHTPTUIaX (TBEPHICTh 3a
bpunennem HB; mOPCTKICTE TOBEPXHI — CEpeaHE
KBaJIpaTUYHE BIOXWJICHHS NpOoQimo moBepxHi Ray).
PoGoua wacTMHa MammMHHM TepTA CKIajgaiacs 3
NIMAHACNSA, HAa KiHII AKOr0 Oyjia 3aKpydeHa TOJIOBKa 3
3allpecOBaHOI0 BEPXHBOIO Kyiiero. OcTaHHs 3 TpboMa
HIDKHIMHU KYJISIMH, 10 BUIBHO MEPEKOYYBAIMCS Y Yalllli,
CKJIajiajia YOTUPUKYJIbOBY Hipaminy. HasBHICTE BepXHBOT
KyJIbOBOI OMOpH (4OTHPUKYJIHOBOI MipaMisii) Ta HUKHBOT
BAUILHUYHOI CHCTEMH, S5Ka CKJIafalach 3 BaJbHHUII
KOYEHHS pajialbHO — YHOPHOI ABOPSIMHOI KYJThOBOI Ta
BaJIbHULII KOYEHHS YIOPHOi, JO3BOJWIM BIALEHTPYBaTH
CHCTEMY KOHTAaKTy 1 3MEHIIWTH 4Yac MPHUIPALFOBAHHS Ta
BUKOHATH BUMIPIOBaHHA 3HOCY 0e3 po30upaHHS TOJOBKH
i3 JOCII THUMHA 3pa3zKaMu. Ho KOMILIEKTY
TEH30HOMETPUYHOTO TPHJIAJy BXOIMJIM: TEH30JaBay i3
TeH3obankoro, mincumoBad SAHUY-7M, enexTpoHHMI
norenuiomerp KCII-4. 3pasku 3akpiruitoBany y 3HIMHIN
royoBui. BumiproBaHHs JiHIHHUX pPO3MipiB IPOBOJIUIN Y
8 Toukax pa3oM 3 TOJIOBKOK Ticis ii OXOJODKEHHS i
penakcarii  po3mipiB( He wmenme 0,5rom.) Ha
BEPTUKAJIBHOMY ONTHMETpi (TOYHICTH BHMIPIOBaHHSA
0,001 mm).

AHTHQPUKIIIIHI BIACTHBOCTI KOMIIO3UTIB Ha OCHOBI
[T®E + 20% YTM-8 ta IIT®E + 12,5% YTM-8 +
12,5% MoS, mocnmimKyBaaw MpH TEpTi MO MeETaIeBUX
cTomax 3 MOKPUTTAM. OOpoOKy TEXHIYHOTO THTaHY
3MIACHIOBAIM HA TEXHOJIOTIYHOMY Jiasepi “Spectra —
Phisics SP — 973” na moBiTpi Oe3nepepBHUM JIa3epHUM
unpominoBanasiM  CO,. OOpoOKy mpoBOAWIH 3

OILIABJIEHHSAM MTOBEPXHi npu MTOTY>KHOCTI
BUIIPOMIHIOBaHHS ~ 2,2 KBT i MIBUAKOCTI MepeMilllcHHS
3pazkie 0,25 - 0,5w/xB. [liamerp  misaMmu

BUIIPOMIHIOBaHHS JOPiBHIOBaB 13 MM, IIO BiAMOBiIHO
MEPEBUIIYBAIO MIHPUHY CIigy TepTs 2 — 10 mwm.

AHTHQPUKIIAHI BIACTHBOCTI MOBEPXHI TUTAHOBHX
CTOIMB Ta IHIIUX MaTepialiB KOHTPTIA BUBYAIA IPH
TepTi MO HUX O3 MallleHHsS KOMIIO3WTIB Ha OCHOBI
apOMaTUYHOTO moJiiamiy Gbeninon C-2+20 %
KapOOHOBOTO BOJIOKHA TrH-2m Ta
noniterpadroperrneny + 20% VYTM-8. Cymixksi
MOBEpXHI KOHTpPTLI AiamerpoMm 60+0,15 MM i BUCOTOIO
10£0,15 mm Oynu BuroToBieHi 3 (puc.1-4): nonimepy —
¢deninony C-2 (HB 220 MlIla); anrominieBoro cromy D-1
(rexniunmit amominiii) (HB 230 MIlla); unusKy
esrexktpornitnunoro (HB 233 MIla); kapOorutactuka 3
BoJIOKHUCTUM HanoBHIoBadeM YI'ET-B (HB 250 Mlla);
moJIiMepHUX KoMmo3uTiB rpadernony Y8 (HB 260 MIla),
rpadenon-20 (HB 345 MIla); ta apmomnacty (77%Fe)
(HB  423MlIla); «kapOomiacThka 3  TKaHHHHHM
HanopHioBademM YI'ET-T (HB  470MlIla); wmini
enektpomitnaHoi (HB 658 Mlla); cnmkiB — KpeMHICTO-
manranoporo bp KMn 3-1 (HB 730 MlIla); muHOBO-
¢docdopucroro bp OD 6,5-0,15 (HB 863 Mlla); yaByny
Cu 20 (HB 870); onusroro mocsoky JIC 59-1 (59% Cu +
1% Pb, pemra Zn) (HB 991 Mlla); unHOBO-
onmuB’stHucTOro crimxy bp OC 12-2 (HB 1100 Mlla);
crami 10X18H10T (HB 1250 MIla); crami 10X18HI9T
(HB 1370 MIla); crami 10X17H13M3T (HB 1450 MIla);
gaByny CY 21-40 (HB 1600 MIIa); TuTaHOBOTO CTOITY —
BT 1-00 (Texniuno unctuit TitaH, Ti— 99,99%) (HB
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Puc. 1. 3amexHicTh  IHTEHCHBHOCTI  3HOIIYBaHHA
kommno3uty Ha ocHoBi I[IT®E + 20% VYTM-8 Bin
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Puc. 2. 3anexHicTh Koe(illieHTa TepTs KOMIIO3UTY Ha
ocHOBi [ITOE + 20% YTM-8 Bix TBEepAOCTi CyMiXKHOI
nosepxHi (HB B MIIa).
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Puc.3. 3anexHicTh  IHTEHCMBHOCTI  3HOLIYBaHHS
komno3uty Ha ocHoBi AITA + 20% TI'H-2m Bix
TBEpaOCTI cymixHOI moBepxHi (I B MM/(HM);

HB B MIIa).

1720 MIla); crami 30X13 (HB 1750 MIlIa); crami Y8
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(HB 1795 MIla); crani 45 (HB 1868 MIIa); cram
38XMIOA (HB 1885 MIla); crani 40X (HB 2130 MITa);
tutanoBoro cromy IIT 3B [Ti + (3,5-5,0)% Al + (1,5-
2,5)% V] (HB 2300 MlIla); crami 45 (TepmooOpobiIeHoi)
(HB 3820 MIIa; 3910 MIla); cmxy bp HT 2,5-1 (HB
3920 Mlla); HikeneBOro mOKpUTT Ha craimi 45
(TepmooOpodienoi) (HB 3990 MIla); cram 30X13

(TrepmooOpobienoi) (HB 4200 MIla); crami 40X
(TrepmooOpodienoi) (HB 4400 MIla); cram 45
(repmooOpodienoi) (HB 4450 MIla); cram V8

(Trepmoobpobnenoi) (HB 5200 MIla; 5450 MIla; 5800
MIla); xpomMoBOTO  TOKPUTTI Ha  cram 45
(TepmooOpobieniit) (HB 6200 MIIa); azotoBaHoi crami
(HB 7200 MIla); cumiuiiioBaHoro rpadiry CI-IT (HB
7600 MIlIa); crony rpynu Bojibdpamy BK 11 (HB 8200
MlIla) Ta BK 6 (HB 8400 MIIa). BunpoOyBaHHS BITUBY
TBEPAOCTI CyMIKHOT TIOBEpXHI Ha 3HOLIYBaHHS Ta TEPTs
KOMIIO3UTIB ~ INIPOBOJMJIM 33  JIBOMa  CXE€MaMu
KOHTaKTyBaHHSI:
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Puc. 4. 3anexHicth KoedilieHTa TEPTS KOMIIO3UTY Ha
ocHoBi AITA + 20% TI'H-2m Bix TBepIOCTI CyMIKHOT
nosepxHi (HB B MI1a).
Cxema {I} — “nmaneup-ruiommHa”;  PeXUM
HOCTIHHOTO MHUTOMOTO 1 HOPMaJbHOTO HaBaHTAKEHHSI.
Tpwm 3pazku y Burisiai wutinapis giamerpom 10+0,05 mm
i Bucororo 15+0,1 wmm {I-1}, o0OpobmeHi o
Ray=0,3...0,4 MKkM, KOB3aJM TOPISIMH TI0 TOBEPXHI
METaJTIYHOTO KOHTPTIa, 0OpoOJeHOi 110 IOYaTKOBOI
uropctkocti Rag=0,240,03 MxkM. YMOBH BUIPOOYBaHb:
HOpMAaJIbHE HABaHTaXK€HHsI HAa OJuH 3pa3ok N;=235,5 H,
mBUAKICTE KoB3aHHa v=0,5 M/c, TemmepaTypa, IO
BH3Ha4YeHa Ha BifcrtaHi 0,5-1MM Bi moBepXHi KOHTPTINA,
nopiearoBaia T=373+2 K, musax tepts S=40...200 kwm,
nuToMe HaBaHTaxkeHHs P=3 MIla.

Cxema {II} — “cdepa-muromaa”; pexuM 3MIHHIX
MMUTOMUX HABAHTAXEHb IIPH MOCTIHHOMY HOPMaJIbHOMY
HaBaHTaxeHHI. Tpu 3pa3ku BuHcoTorO 15+0,1 MM i
miamerpom 10£0,1 mm {II-2} 3 kiHIEBOO Ccdeporo
paniycom 6,35 MM Oynu piBHOPO3TAIIOBaHI MiJ KyTOM
120° i KOB3aTH MO IUTONIMHI METAIYHOTO KOHTPTINA, SIKa
Oyma o0poOneHa OO TOYAaTKOBOIO  CEPEIHBOTO
apu(pMETHYHOTO  BIIXWIEHHA  MpOoQUI0  TOBEpXHi

Ray=0,240,03 mMxM. YMoBH BunpoOyBaHb: HOPMAaJbHE

O Ha No4aTEY TepTA G5 MAaLEHHA

694

HaBaHTaXCHHSA Ha ofuH 3pa3ok N=100 H, mBuakicts
koB3aHHsA v=0,3 M/c, TemmepaTypa, IIO BH3HAU€Ha Ha
BizcTaHi 0,5-1MM BiJ MOBEpPXHI KOHTPTiNA, HOpiBHIOBAIA
T=(323£2) K, mmax tepts S;=0..2 xM, S;=2..22 KM,
KoedilieHTH B3aeMHOro nepekpurts Ky, B kiHmi S 1 S,
Oynu pieHi BignosigHo 0,05-0,110,07-0,15.

B miii cxemi BUMpPOOyBaHb MOXHA BHIUTUTH JBI
XapakTepHi obJacTi:
IUISTHKA HEJIHIAHOT 3aJI€XKHOCTL ITUTOMOT
IHTEHCHBHOCTI 3HOLIYBaHHS BiJ LUIAXy TEpTs, KOJIU
[MATOME HABAHTAKEHHSI 3MIHIOETHCS BlJ] HAaBAHTAKEHHS,
ommzpkoro mo  TBepmocti HB  marepiamy, 1o
HaBaHTAKEHH, 1110 BIZITOBITa€ TpaHUIHIN
HABAHTAXKYBAIbHINA 3[aTHOCTI; MO3HAYCHHS: IUISIX TEPTS
S|, IHTEHCHBHICTH 3HOLIYBaHHS |;, KoedimieHT TepTa Ha
MOYaTKy [, 1 B KIHII |y, KOB3aHHS, IIHTOME
HaBaHTa)XCHHS B KiHIT TepTs Py;
IUITHKA MaiKe JiHIHHOI 3a71€XHOCTI IHTEHCHUBHOCTI
3HOIIYBaHHS B IUIIXY TEPTs, KOJU I'PAHUYHE HMHUTOME
HAaBaHTAKEHHS 3HAYHO MEHIIE 3MIHIOETHCS, HIK B
NEepUIif  JUISHIN; MO3HAYEHHS: [UIAX TEPTS Sy,
IHTEHCHBHICTh 3HOWyBaHHs [,, KoedilieHT Teprs Ha

MOYaTKy |, 1 B KIHII Wy, KOB3aHHS, ITUTOME
HABaHTa)XCHHS B KiHII TepTs P,.
ExcnepumMeHTH TpOBEACHI SIK MpPH  MAalICHHI

MPOTIYHOO JUCTHIIEOBAHOIO BOJIOKO, TaK 1 Oe3 MaIeHHS.

JocmimkeHHsT 3HOUIYBaHHS MaTepialiB Ha OCHOBI
[OTOE + 20% KB YTM-8 i AITA + 20% TI'H —2m
npoBoawin 3a cxemoro {II-2} mpu Tepti TopusmMu Oe3
Mmamenas npu N; = 100 H; V=0,3m/c; T = 323+2 K no
cram 45 (HB 4,5+0,18 I'Tla; Ray = 0,240,03 mxm); S; (I;)
=0-2 xm; Sp = 0-5 M; S5 (11x) = 1995-2000 m; Ta o crami
30X13 (HB 4,2+0,15 I'Tla; Ray = 0,24+0,02 mxm); Sy (1))
=0-2 xm; Sy (Ip) = 2-10 kM5 Sp (i) = 0-5 M5 S5 (pie) = 5-
0 M; Sy (M) = 5-0 M. Pesynbpratm gociimKeHHs
MpHUBEJICHI Ha puUC. 5-8 i B Tabm. 1-4.

II. Pe3yabTaTn T2 00roBOpeHH

3B’A30K iHTeHCHBHOCTI 3HOLIYBAHHA
KapOOIIAaCTHKIB 3 MeXaHiYHHMHU i
Tew10i3HYHUMH  BJIACTHUBOCTAMM  CYMDIKHHX
NMOBEPXOHb

Hocnimxysanu marepianu Ha ocHoBi [IT®OE + 20%
YTM-8 i apomaruynoro momiaminy derinon C-2 (AITA)
+20% TT'H-2m 3a cxemoro BunpoOyBans { [1-2}.

Konmpmina oe3 noKpumms. Pesynbratn
NOCTI/UKCHHS  BIUIMBY  TBEPAOCTI  KOHTPTUIA  Ha
IHTEHCHMBHICTh  3HOLIYBaHHS Ta Koe(ilieHT TepTs

KapOOIUIaCTUKIB HaBelleHi Ha puc. 1-4. 3a pe3ynabraTaMu
Jociikenb (puc. 1-4) He BCTaHOBJICHO KOPEJSIIIHHOTO
3B’A3Ky  MDK  IHTGHCHMBHICTIO  3HOLIyBaHHS  Ta
Koe(illieHTaMH TePTS 1 TBEPAICTIO CYMIKHHUX ITOBEPXOHb.

[Ipu Tepri xapbomnactrka Ha ocHoBi [ITOE + 20%
KB (puc.l) ©Oe3 wmMameHHS MaKCHMalbHI 3HAYCHHS
IHTCHCUBHOCTI ~ 3HONIYBaHHS Ha TMEpIIOMYy eTarmi
CIIOCTEPITaroThCS AJIsl AFOMIHIEBOTO CTOITY i MaTepialiB
VIET-B ta YIET-T ~ (2000-2800)107 mm’/Hwm, a
MiHIMaJbHI — JUIS a30TOBAaHOI CTaii, TepMOOOPOOIEHOT
ctami Y8 i enexTponiTHaHoi Mimi. s crimkiB 1 MOCSKyY
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Taoaunsa 1

KoediuienTr kopessiiii iHTEeHCUBHOCTI 3HOLTYBAHHS Ta KOe(ili€HTIB TepTS KapOOIUIaCTHKA 3 MEXaHIYHUMH 1
TeII0(i3UIHIMH BIACTUBOCTSAMH METAJIEBUX KOHTPTLI.

JliniiiHu 3B’ 130K IITDE +20% YTM-8 AIIA +20% TI'H-2m

MDK BEJTMUUHAMU I T 12 I
I,~HB -0,221 0,390 -0,171 0,408
I,~Eq -0,010 0,632 0,650* 0,632
I~A -0,156 0,433 -0,086 0,444
I;~a -0,268 0,497 -0,081 0,514
I,~HB -0,242 0,390 -0,179 0,408
I,~Eq 0,020 0,632 -0,132 0,632
IL~A -0,386 0,433 -0,087 0,444
I~a -0,466 0,497 -0,091 0,514
u,~HB 0,182 0,390 0,202 0,408
wis~Eq 0,680%* 0,632 0,928%* 0,632
U1u~Cy 0,055 0,433 -0,464* 0,456
Uiy~(050) 0,335 0,433 0,174 0,456
il 0,149 0,390 0,196 0,408
o ~HB 0,140 0,390 -0,078 0,408
u~Eq 0,556 0,632 -0,937* 0,632
Hox~Cy 0,359 0,433 -0,362 0,456
Lo ~(050) 0,534* 0,433 -0,427 0,456
ol -0,359 0,390 0,447* 0,408

* - ¢ IIHIMHUK 3B’ SI30K.

Taoauuns 2

KoedinienTn kopensuiii IHTEHCUBHOCTEH 3HOLIYBaHHS 3 KoedilieHTaMH TepTs KapOOIIaCTHKIB JUIsl PI3HUX
METaIYHUX KOHTPTIIL.

Kputuune
ittt 35° 30K Koedirient Yucno 3HA4YEHHs
MoK BeITIHHAMHA Meranu i crormm Kommosur KOPEJISIIIii CTYIICHIB KoedirienTta

|ty 2] BiJbHOCTEH KopeJsitii npu
.= 0,05 [7]
0 -

Tmp (puc.6) cramn 45 | ATATZR T 0,956* 9 0,602
+ 0,

T~ poe (puc.7.8) crams 30X13 HTS?’TFIV[?S o 0,344 10 0,576
+ 0,

I~ poe (puc.7.8) crams 30X13 HTS?)T?\A?S o 0,547 10 0,576
+ 0,

lel,~ e (pc.7,8) | crams 30X13 HTS?’TFIV[?; o 0,223 10 0,576
+ 0,

lgly~ pac (prc.7,8) | crams 30X13 HT&%\/{? o 0,371 10 0,576
+ 0,

T~ pan (pHc.7.8) crams 45 HTS?BF?\/I?%? o 0,847 B 0,553
0,

lgl;~ Wy (puc.7,8) cranb 45 HT;}?I]?\ZZ;A) 0,748* 11 0,553
0,

I~ e (puc.7.8) cran 45 HT;,DTEI\Z_Z; % 0,623 1 0,553
0,

lgT~ i (pric.7,8) cranm 45 HT;,DTEI\Z_Z; % 0,832 1 0,553

* _ ¢ IHIUHUL 36 "SA30K.

IHTEHCHBHICTh 3HOIIYBAaHHsS KOJHMBAEThCS B Mexax (80-

695




I'.0. Cipenko, JI.51. Minak, B.I1. Csigepcokuii, JI.B. bastok

100)107 mm*/Hm. Tlpu TepTi mo THTAaHOBOMY CTOIY
BT1-00 iHTEHCHBHICTh 3HOIITYBAHHS MPHOIM3HO Taka
AK i IpH TepTi Mo Hepxkasirounx cramsix ~(110-130)107
MM /HM, a mms cromy IIT-3B y 3 pasu Gimbmia.
TepmooOpoOKa ByTJIeLEBUX CTaled MNPUBOAUTH 10
3MEHILEHHS IHTEHCUBHOCT] 3HOIYBaHHS KapOOIIACTHKA.

s

400 500
Puc.5. BrumB mnpupoan cymikHOI TIOBEpXHI Ha
KoedilieHT TepTss KoMno3uty Ha ocHoBi AITA + 20%
rpadiroBanoro BosokHa TI'H-2m:

1 — cranp Y-8 (TepmoobpoliieHa), 2 — TUTAHOBUII CTOI
IIT-3B, 3 — TuranoBuii cron BTI1-00, 4 — cron
BoJb(pamoBoi rpynu BK-6, 5 — xpomoBe MOKpUTTS Ha
TepMOOOpoOIIeHilt crami 45, 6 — HepXkKaBiro4ya CTaib
10X18HI9T, 7 — mine enekrpomitTuyHa, § — cranp Y-8
(BigmaneHa), 9 — crans 45 (TepmooOpobieHa), Ray = 0,20
MKM, cxema BumpoOyBanp {I-1}, P=0,5 MIla; V =
0,27 m/c; V1 =0,03-0,05 K/c.

1107 n
4k 4 0.20
Jr = 0.1%
2r 4 0.10
1F =0.05
0 ] 1 | 1 0

0o 350 400 450 00 T.K

Puc. 6. 3anexnicts koediuienra tepra (1) i niniiiHOT

IHTEHCHBHOCTI 3HOUIyBaHHS (2) Marepially Ha OCHOBI

apomaruynoro  mojiaminy +20%  TIH-2m  Bin

TEeMITepaTypy KOHTPTiNa: cxeMa BunpoOyBanp {I-1}; P=2

MIla; V = 1,3 m/c; St = 150 km; ctans 45 (HB 4,5 I'Tla;
Ray = 0,24mMKm).

Ha ppyromy eram TepTs XapakTep 3alle)KHOCTEH

T.k
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TaKW{ camuii, K 1 Ha MEpIIOMYy eTami. |[HTeHCHBHICTH
3HOIIyBaHHA KapOoruractuka mo cromy BT1-00 B 1,7
pasu MeHma, Hix mo I1T-3B.

MaiieHHS ~ AUCTUIBOBAHOI  BOJOIO  3YMOBIIIOE
3MEHILICHHS IHTEHCUBHOCTI 3HOLIYBaHHS KapOOIIacTHKa
Opu TEPTi MO KOJILOPOBHX CTOMax, 1 30UIbIIEHHS il
3Ha4eHb IpU TEPTi 10 HEPXKABIIOYMX 1 BYIJICLEBUX
CTaJISIX, @ 0COOJIMBO IO TUTAHOBHUX CTOIAX, IIPHU YOMY L&
XapaKkTepHO AJIs TIEPILIOTO 1 IPyroro eTariB TepTs.

KoediuienTtr TepTst qociiaKyBaHOTO KapOoIuiacTuka
(puc.2) ™amo 3amexarb Big TBEPOOCTI CYMIKHHUX
moBepXxoHb. MiHIMaNbHI iX 3HAa4eHHS Ha 000X eramax
CIIOCTEPITatOThCsl TIPU TEPTi MO MOJIMEPHUX MaTepiaiax
1 TuTaHoBHX cromax ~ 0,23-0,28, a MakcuMajbHI — IO
HEP)KaBIFOUMX CTaNIAX 1 BOJB(PAMOBHX  CTOTMAX.
TepmooOpoOKa ByIJIEEBHX CTajliell MPaKTHYHO HE
BIUIMBAE HA KOCPIIIEHT TEPTH.

Igl
3
-4 .
[ ]
45
- L] L]
_5 a :‘ : : x x F Y i "1
L ]
F 3
55
oo © o © ©° ° o?
6
=]
6,5 o
=]
-7 T T T T T T
300 350 400 450 500 550 T.K
Puc.7. 3anexHicTh  IHTEHCUBHOCTI  3HOUIYBaHHS

KoMIto3uty Ha ocHoBi I[IT®E+20% kapOoHizoBaHOTO
BojokHa YTM-8 Big TtemmepaTypu TOBEpXHi craji
30X13 (HB 4,2 I'Tla; Ray = 0,24 mxm) (1, 2) Ta crami 45
(HB 4,5 T'Tla; Ra, = 0,20 mxm) (3) mpum cramii
TeMmepaTypi Ha nuiaxy Teptsa S; = 0-2 kM (1, 3),

S, =2-10 xm (2).

Bceranosneno, mo mpu TepTi Marepially Ha OCHOBI
AITA + 20% KB (puc.3) MakcuMaipHI 3HAYCHHS
IHTEHCHBHOCTI 3HOIIYBaHHS KapOorulacTuka
CIIOCTEPIraloThCs MPH TEPTi KOO MO IMHKY 1 THTAHOBHX
cromax (Ha o00ox eramax TepTd), MiHIMalbHa
IHTCHCUBHICTh 3HOINYBAaHHS CIIOCTEPIra€ThCs JUIS Mifi,
crmkiB, omuBHOro Mocsky (I~ (3-7)107 mm*/Hm). s
XPOMOBOTO TTOKPHUTTS 1 XPOMUCTHX CTaJled 3HOLIYBaHHS
MaJie i 3MEHIIYEThCS 31 30UIBIICHHSIM KUTBKOCTI XpOMY.
BBemennst B xpommcTi cTami  MomibaeHy  (craib
10X17H13M3T) 3MeHIIy€e iHTEHCUBHICT 3HOLTYBAaHHS B
2,6-3,5 pa3u. TepmMooOpoOKa ByTJIEIIEBUX CTale i craii
30X13 mpu3BOAMTH A0 3MEHIIEHHS I1HTEHCHBHOCTI
3HOIIYBaHHA ~ B 1,4 pa3n.
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Puc. 8. 3anexHicte KoedilieHTa TEPTS KOMIO3UTY Ha

ocHoBi [ITOE+20% kapOoHizoBaHoro BosiokHa Y TM-8

BiZ Temneparypu nosepxHi ctani 30X13 (HB 4,2 I'Tla;

Ray = 0,24 mxm) (1) ta cram 45 (HB 4,5 I'Tla; Ray =

0,20 MxMm) (2, 3) npu craniii TeMneparypi Ha IUIIXY
TEPTA Uiy (Sl =0-5 M) (2)= Mix (3)9 M2k (1)

Ta6aunsa 3

o . Lok . .
Antndpukuiitai BnactuBocti  komMno3uty Ha ocHOBI [IT®E + 20% kap6onoBoro BosiokHa Y TM-8 nipu Tepti
10 METAJIEBUX CTOMNAX 3 MOKPUTTSM.

IuTeHcuBHICTD
Ra, Mmxm 3HOIIYBaHHA Koedimient reprs
107 37
MeraneBuii cton HB, MIla (10°), vae /ETne 2
o et 0-2km 2-22 kM 0=2xm 22KM
TEPTA TEPTA Hin ™
Mocsk JIC 59-1 991 0,35 0,30 78,5 12,4 0,25 0,27
Mocsi JIC 59-1 3 xpomosum 925 044 | 040 | 1260 41 0,39 0,66
HOKPUTTSAM
Amominiesuii cton JI-16 1240 1,88 3,63 4860 4620 0,66 0,66
Amowiniesuii cron JI-16 3 1275 4,0 3,0 273 18,2 0,48 0,52
OKCHJTHAM MTOKPUTTSAM
AumominieBuii ctom JI-16 3
OKCHHMM HMOKPHTTAM ¥ 1285 1,75 2,63 257 16,8 0,66 0,48
AHTU(QPUKIHHHI YaCTHHKH
MOSz
AJIOMIHIEBHH CTON 3 1260 0,29 3,0 408 112 0,48 0,39
XPOMOBHM ITOKPUTTSAM
. 1720
Turanosuii crorr BT 1-00 (3500 0,34 0,28 110 15,8 0,18 0,28
Turanosuii cron BT 1-00 3 176(2* 0,53 0,35 96 103 0.48 0.48
OKCHTHIM MTOKPUTTSIM (5600 )
Turanosuii cron BT 1-00 7600 040 | 042 | 17732" | 50,720" | 048 0,49
TTICJIS JTa3epHOTO 3MIITHEHHS (9300 )
Crans 45 1890 0,24 0,28 179 22,9 0,24 0,25
Cram, 45 3 IHKOBIM 2030 0,36 0,49 25,6 2,9 0,32 0,48
MOKPUTTSIM
TuraHO-IIMPKOHIEBHI CTOTT 3300
PK20 (3900°) 0,026 0,040 65 13,5 0,32 0,38
TutaHO-IIMPKOHIEBHI CTOTT 2130
PK-20 okcroBarii (6800™) 0,023 0,045 37,2 6,9 0,36 0,35
TuTaHO-IUPKOHIEBUN CTOII 6300
PK-20 micist na3epHoro ox 0,30 0,15 96 7,1 0,30 0,38
) (11000 )
3MIITHEHHS
TuTaHO-IUPKOHIEBUN CTOII 10050
PK-20 3 moBepXHEBUM IIaPOM (114 50**) 0,028 0,039 32,5 52 0,28 0,36
HITPHUJLYy THTaHY

* - 3HAMEHHHK — KOMM03:uT Ha ocHOBI [IT®E + 70% momiimigy I1IM-69;

** _ mikpoTBepaicTs Hjgo;

*Fk* _{11-2}: Ni =100 H; v = 0,33 m/c; T = 30312 K; TepTst 6¢3 MaICHHSI.
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3HaueHHs KoeQilieHTa TepTs MOIi IBOTO XK
Matepiany (puc. 4) kommBaroThcsi B Mexax 0,42-0,68.
Hafimenmi  3HadeHHS W),  CIIOCTEPIrarOThCA YIS
BYTJICIEBUX CTaJIeH, IIpH YoMy iX TepMooOpoOKa He Jae
HNOMITHHUX 3MiH. 1 bk XapakTepHI MEHINl 3Ha4eHHs
0,23-0,52. MiHimManbHi 3HAYEHHS CIIOCTEPIrarOThCS ISl
HEp)KaBilOYMX CTaJeld, a MaKCUMaJbHI — JIJI1 TUTAHOBHX
cromiB n=0,52-0,59.

[Ipu mepexonai mo apyroi cxemu BurpoOyBaub {I} i
MUTOMOTO  HaBaHTaxkeHHs 3 Mlla makcumanbHe
3HOIOYBaHHA KOMIIO3UTY Ha OCHOBi apoMaTU4IHOI'O
noJliaMily — CIIOCTEPIraeTbCs Ui ANIOMIHIEBOTO 1
tutanoBux cromis (I ~ (45-80y107 mm/Hwm), a
MiHIManbHe JUId IIMHKY, XPOMOBOTO ITOKPHUTTS 1
xpomuctux craneid. KoedimieHT TepTst ais aloMmiHilo,
OWHKY, Migi, CHIXKiB, 1 HIKEJIEBOTO NOKPUTTI Mae
sgadends 0,3-0,5, moa tura”HoBux cromiB — 0,35; a s
pemrru marepianis — 0,1-0,25.

MaineHHs IUCTUIILOBAHOIO BOJOIO INPUBOAUTH IO
301BIICHHS IHTEHCHBHOCTEH 3HOIITYBAHHS
KapOoIulacCTMKa TpWd TEPTI 10  HEPKaBIIOYMX 1
BYIJICIIEBUX CTAISX, aje IOMITHO 3MEHIIYEThCS 1X
3HAYCHHS JUIi THUTAHOBMX CTOINIB, IIMHKY, CIMXKIB 1
MOCSDKY. B yMoBax MallleHHSI ITUCTHIIBOBAHOIO BOIOIO
CIIOCTEPIraeThCsl 30UTBIICHHS KOe(illieHTa TEePTS iy
KapOoIulacTiKa NpH 30LIBLICHHI TBEPIOCTI CyMIKHOT
TOBEPXHI, TS Ly, 151 3AJICKHICTh clalIa.

Jlist Mx MaTepiaiiB LIyKally JIHIHHUHA 3B S30K MK
iHTeHCHBHICTIO  3HomryBanHs  kommosuty () i
koedinienToM Tepts (W) Ta TBepaictio HB, MinnicTio
(03), TpaHKLero TeKy4ocTi (O;), eHeprieto nedopmMyBaHHs
IpU po3TAryBaHHI (G, 0) (1€ & - BIAHOCHE MOJOBXKEHHS
npu po3puBi) Ta 3BYXKyBaHHI (G,y) (1€ y - BigHOCHE
3By)XeHHs1), MonyieM mnpyxHocti (E), koedinientamn
temo- (A) Ta Temmeparypo- (a¢) TpOBIAHICTIO Ta
eHepriero miactuaHoro nedopmysanns (Eq) xonTtprina
(tabn.l). Cwmi (TicHOTI) JiHIHHOTO 3B’SI3KY JaBalik
OWIHKY 3a BHUOIPKOBEM KO€(DIli€HTOM  KOpPEJISIIii.
3HauynIicTh KoedimieHTa MepeBipsIH, ITOPiBHIOIOYH HOTO
aOCOJIIOTHY BENMYHMHY 3 KPUTHYHHM 3HAYCHHSAM IIPU
piBai 3Hauymiocti 0,05 1 4yMcii CTymeHiB BUIBHOCTI
f=N-2, ne N — uucno BumpoOyBanp [7]. Bememo B
HAyKOBUH 0OIr MOHATTS MOTY)KHOCTI JIHIHOTO 3B’A3KY
SK BIJHOIICHHsS aOCOJIOTHOI BEJIMYHMHH BHOIPKOBOTO

koedilieHTa Kopemawii |rj,| 1O HOro KPUTHYHOIO
3HAYECHHS T
b
r

Kp

Ax BugHO 3 Tabm. | Koe(illieHTH KOPENAIid Mix
BenununHamu [,~Eq, W,~Eq, Wiw~0s Ha~Eq BusBHIHCS
3HAYYIMIMMU [UIS  Marepiany Ha ocHoBi AllA mpm
BINMOBiMHIN moTyxHOCTI 3B’s3ky 1,028; 1,468; 1,018;
1,483. biamzpka 1o 1 (£=0,936) i mOTyXHICTh 3B’SI3KY
Wo~(050). i pemrté 3anexHoCTed & 3HAXOMUTHCS B
mexax Bix 0,158 10 0,495 (mist po~o, £=0,794).

VY 3B’s13Ky 3 THM, IO IS MaTepianiB Ha ocHOBI AITA
I,~Eq, wx~(Eq, 05) 1 to~[Eq, (058)] Mae micue TicHwiA
TiHIHHWHT 3B 130K (Tabm.1), iIATEHCHBHICTH 3HOITYBAHHA 1
KoeQillieHT TepTs HE 3aleXarh BiI TBEPAOCTI
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METaJeBOr0  KOHTPTiMa (TOOTO  KOHTAKT  MeTaj-
KapOOIUIACTHK € TPYXKHUH), TEIUIOQI3UIHUX Ta 6araTbox
MEXaHIYHUX BIJIACTHBOCTEH, TO TEPTSI 1 3HOIIYBaHHA
BU3HAYAIOTHCA CTAHOM BHUXIJTHOI MOBEPXHI KOHTPTiNA i
MOBEPXHEBUMHU  I[IApaMH, WO  YTBOPIOIOTHCA  HA
MOBEPXHSAX 3pa3Ka 1 KOHTPTLIA Ha IOYaTKy KOB3aHHS.
CBITYECHHSM ILOTO € TICHUH JIHIHHUN 3B’SI30K MiX
Koe(illieHTOM  TepTss B  KIHII  JIpyroro  eraimy
BUNPOOYBaHb (L) Ta IHTEHCHBHICTIO 3HOLIYBaHHS 3a
neir ke eran (I,): xoedimient kopemsmii r;,=0,447;
NOTYXHICTh 3B’s3Ky &=1,096. Ilpu upomy 3BepTaemo
yBary Ha Te, IO KOE(DIiI[ieHT TepTs 1 IHTEHCHBHICTh
3HOIIYBAHHS CWJIBHO 3aJIEXKHTh BiJ €HEpril INIAaCTUYIHOTO
nepopMyBaHHS CyMiKHOI TOBEPXHI KOHTPTLIA.

CBimT4eHHSM [BOTO TAaKOX € pe3yNbTaTd, SKi
MmoKazaHi Ha puc. 5, 6. Sk BHOHO 3 puc. 5, Koe(illieHT
TepTs kapOoruactuka Ha ocHoBi AITA + 20% TI'H-2m
OpyU  HENepepBHOMY  MIJBUILEHHI TeMieparypu  3i
muakictio 0,03-0,05 K/c mMae 3aranbHy 3alIe)KHICTh Bij
TEMIIepaTypd Uil KOHTPTUI  Pi3HOI  HPUPOJIH.
Temneparypa mnepexoiy 10 HH3bKOTO TEpTs 3aJEKHUTh
BiZl TPUPOAN KOHTPTiNA, a JUIS AUISTHKA HU3BKOTO TEPTS
CIIOCTEpITA€ThCSI  YTBOPEHHsSI ~ MIIHUX  IUTIBOK  Ha
MOBEPXHSAX TEPMOOOPOOIIEHUX BYIJIELEBHX 1 XPOMOBHX
CTJISIX Ta XPOMOBOTO MOKPUTTA. Ha M’SIKHX MOBEPXHIX
MifZi, MiTHUX 1 TUTAaHOBHX CTOIIB, AOMIHIIO 1 I[MHKY
YTBOPIOIOTBCSL HEPETYJSIPHI IUIBKH, IO MPUBOJHUTH 0
HecTabuTbHOTO TepTs. SIK BHIHO i3 pHC.6, IHTEHCUBHICTh
3HOIIYBaHHA KOMMO3WTIiB Ha ocHOBI AIIA ckmaganM
YUHOM TIOB’si3aHa 3  KOeQIlliEHTOM TepTs depe3
YTBOPEHHSI IPOMDKHUX IUIIBOK IPH TEPTi 10 OHOBIICHIN
MOBEpXHI 1 cTajiii temmnepatypi nporsrom 150 km. Ipu
oMy Koe(ilieHT Kopessauii 38°s3ky I~p 1,,=0,956 mpu
BUCOKI# motysxHocTi 1,588 (Tad. 2).

SAx BugHO 3 Tabm.l, KoeQillieHT KOpensii yis
marepianry Ha ocHOBI [IT®E BusBmiucs 3HauynmMu
mame it U,~Eq 10 po~(0,8) mpum  BianoBigHid
notyxxHocTi 3B’s3ky 1,076 1 1,233, Bunmspka o 1 i
MOTY>KHICTP 3B’SI3Ky MiXK IHTCHCUBHICTIO 3HOIITYBaHHS Ha
IpyroMy eram 1 Termo(i3MYHUMH —BIaCTHBOCTSIMH
koutpriia Ir~A (£=0,891) ta I,~a (£=0,938). Bucoxi
3HA4YEHHS ITOTY)KHOCTI XapakTepHi 1 s 3B’ s3KiB [ ~Eq
(‘220’880): H2k~O% (§:0,829) Ta H]HN(GB'S) (&::0:774)
Jns pewmitu 3aiexHocTel & 3HaXOAUTHCS B MeXax BiX
0,015 mo 0,621. Lli pe3ympTaTé CBimYaTh MPO Te, IIO
TepTs 1 3HONIyBaHHA Martepiamy Ha ocHOBI [ITOE
BU3HAYAIOTHCSl  IHIIMMU  BIACTHBOCTAMH  CYMDKHHX
MOBEPXOHb,  IHOIMMH  MeXaHi3MaMH  yTBOPEHHS,
MIPUPOJIOIO 1 BIACTHBOCTSAMH MPOMIKHUX IIApiB, HIXK IS
MaTtepiary Ha ocHOBi AITA.

Sk BugHO 3 Tabm. 1, Mik Koe(illiEHTOM TepTs B
KiHIII  gpyroro eramy (Lp) Ta  IHTEHCHUBHICTIO
3HOIYBaHHA Ha npomy ertami (I) mis marepiany Ha
ocHoBi AITA icHye TicHuii JiHIHHUA 3B’s130K (11,=0,447
npu 1,,=0,408) 3 motyxnictio £=1,096, moCTaTHBO
MOTYKHUH 3B’SI30K ICHYE MDK LIMMH BEJTMUMHAMHM 1 IS
marepiany Ha ocHoBi IITOE (£=0,921). Tomy moxHa
CTBEpIDKYBATH, IO IUISI KOMIO3uTy Ha ocHOBI [ITOE
CIIOCTEPITa€ThCSl  CKIAAHINIMA  B3a€EMO3B’SI30K  MiXK
IHTEHCHBHICTIO 3HOLIYBaHHS 1 KOE(iIi€EHTOM TepTs, HiX
U1 MaTepiamy Ha ocHOBi AITA (puc.7, 8).
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Tao6auus 4

o . oK . .
AnTndpukuiitai BractuBocti komno3uty Ha ocHOBI [IT®E i 12,5% kap6onoBoro Bosiokaa YTM-8 + 12,5%
MoS, npu TepTi 10 METANEBUX CTOMNAX 3 TIOKPUTTIM

IHTEeHCUBHICTH
Ra, Mmxm 3HOIIIYBaHHA KoediuienT reprs
M y HB, (107), MM’ /H'm
€TaJICBUU CTOII MHa 2 —
JIO TepTs e 0-2xm | 2—-22 KM 0=2xm 22xM
TepTA Hin ™
Jaryns JIC 59-13 xpomoBum | g5 5 0.42 0.30 384 33 0.05 023
HOKpI/ITTHM
Amominicsuit cron JI-16 1240 1.85 3.0 3780 3600 0,08 0,86
AmominieBui cTor 3 1260 0,30 0,41 852 332 0,23 0,25
XpOMOBI/IM HOKpI/ITTHM
Amowminiesuii cron J1-16 3 1275 40 1.88 242 43 0.25 032
OKCHIHUM HOKpI/ITTHM
AumomiHieBuii cton [I-16 3
OKCHIUHHM IOKPHTTSAM + 1285 1,75 1,38 216 56 0,25 0,28
aHTI/I(pr/IKIIII/IHl YJAaCTUHKHU
MOSQ
Turanoswii cron BT 1-003 1 5, 0,52 0.45 1890 76 0.23 0.20
OKCUIHUM HOKpI/ITTﬂM
Turano-mwpKoniennid cTon PK- |- 5145 | 59 0,050 26,5 75 0.20 0.17
20 3 OKCHJHUM NOKPUTTSIM
Cra 45 3 muHKOBHM 2030 0,35 0,53 42,6 0,7 0,05 0,10
HOKpI/ITTﬂM

* cxema BurpoOyBaHb {II-2}: Ni =40 H; v =0,33 m/c; T = 303£2 K; Teprs 6e3 MamieHHs.

Ilpu memnepamypax 300-375 K inmencugHicmo
sHowyeanusi mamepiany Ha ocHogi IITOE  pizko
30inbUWYEMbCA, WO NOG’sI3aHe i3 6Mpamor0 B0N0KHOM
8inbHOI 60102U. B inmepsani memnepamyp 375-545 K
iHMEeHCUBHICMb ~ 3HOWLYBAHHA — KOMNO3UMY  3DOCMAE
noginbno, a npu 545-600 K — 3pocmae na nopsaoox
(puc.7), npu yvomy nouamrosull Koepiyicnm mepms
oopienioe 0,06-0,07, ¢ kinyi mepmsa — 0,02 (puc.§).
Koegiyienm mepms cxknaonum uuHom 3anedxicums 6id
memnepamypu i sHudicyemocsi 6i0 0,23-0,25 npu 375 K
00 0,05-0,06 npu 473-523 K (puc.8).

[pn  mocnmimkeHHI  3aJICKHOCTI  IHTCHCHBHOCTI
3HOWIYBaHHA 1 KoeQillieHTa TepTs BiJ TeMIepaTypu
kap6orutactukiB IITOE+20% YTM-8 (puc.7-8), sk 1 a1s
AITA+20% TI'H-2m (puc.6), mpu TepMOCTaTyBaHHI Ta
OHOBJICHHI ITOBEPXHi CTaJbHOTO KOHTPTLNIA TS KOKHOTO
CTYTEHS TeMIIepaTypu BHUSIBJICHA KOpesLis
IHTEHCUBHOCTI 3HOIIYBaHHA 1 KoedilieHTa TepTs IpH
KoB3aHHI 1o cram 45 (1abn.2): 1,,=0,623 — 0,847 npu
r=0,553 1 £&=1,127 — 1,532. A npu KoB3aHHi 10 cTaii
30X13 niHidHOT 3aJ€KHOCTI MK IIMMH IIapaMeTpaMu He
BHUABIEHO (Tabm.2): 11,=0,223 — 0,547 mpu r,,=0,576 1
£=0,387 0,950. Tyt Onm3pKHA [0 KPUTHYIHOTO
3Ha4YeHHs KoegimieHT Kopemsmii Mix I, 1 py, (1,=0,547
npu  14,=0,576) mpum motyxkHOCTI Omm3bkid go 1
(£€=0,950).

Konmpmina 3 nokpummamu. BpaxoBytoun HU3bKY
3HOCOCTIMKICTh ~ KOMIIO3UTIB ~ HpHM  KOB3aHHI IO
ATOMIHIEBUX 1 THUTAaHOBUX CTOMAaX, JOCIIKYBaIH
AHTU(PUKIIHHI BJIACTUBOCTI KOMIIO3UTIB Ha OCHOBI

[IT®E, namoBHenux 20% YTM-8 (tabmn.3) ta 12,5%

YTIM-8 + 12,5% MoS, (tabm.4), mpu TepTi 1O
METaJIeBUX CTONAX 3 TIOKPUTTSM.
Bracnimox Ja3epHo1 00poOKHU MTOBEPXHIi

MIKpPOTBEPIICTh 30HH JIa3epHOTO BIUIMBY 301iMbIIMIIACS
Bix 3,5 o 7,6-9,3 I'Tla (mns tutanoBoro cromy BT 1-00),
Bix 3,3 nmo 5,3 I'Tla (myis TUTaHO-aJTIOMIHIEBOTO CTOIY
IIT-3B) i Bix 3,3 — 3,9 mo 6,8 — 11 I'Tla (aus TuTaHO-
uupkoHnieBoro cromy PK-20). Ilpu npomy crpykrypa
00po6neHoi 30un BT 1-00 ckiiaanacst i3 KUIbKOX ILapiB:
BepxHiil — 30Ha orwtaBneHHs 3 Hygy ~ 8 I'Tla, HmkHIA —
30Ha TepMidHOTO BILTHBY 3 Hjgo ~ 6 I'Tla.

3MiI[HEHHsI IOBEPXHEBHX IapiB TUTAHOBUX CTOIIIB Y
30HI OIUIABJICHHS TIOB’S3aHE 3 HACHUYCHHSIM a30TOM i
KHCHEM, BHACHIZOK YOTO YTBOPIOKIOTHCA HITPHIN 1
OKCHII TUTaHy. 3MIIIHEHHS B 30HI TEPMIYHOTO BILIHBY
MOB’S3aHE 3  IHTEHCHBHOIO  TEPMOACCTPYKIIEIO i
peKpHCTalizalli€efo, MmO 3MEHOIye po3Mip 3epHa i
MIEePEIKOHKAE TIEPEMIIIEHHIO AUCIOKAITIH.

BHaciiok HecTabiIbHOCTI MEePEMIIIICHHS JIA3ePHOT0

POMEHS o MOBEPXHI 30Ha OILIABJICHHS
XapaKTepu3yBanacs MOPYIIEHHAM I0YaTKOBOT
IIOPCTKOCTI i HEepiBHOMIpHUM po3moiioM

MIKpPOHEPIBHOCTEH, 1110 BIUIMBAJIO HA IIOYATKOBHUH I1epio]
Teprsa (Tabmn.3). nsd KOMIIO3UTY Ha OCHOBI MOMiiMixy
3HOCOCTIMKICTh y TIOYATKOBHI Tepiof 30iuTbIIyBanacs y
3,3 (mna PK-20) i 5,5 (mna BT1-00) pa3u mopiBHSHO 3
komno3utoM Ha ocHOBi IIT®E. Jlnsg ocHOBHOTO mepiony
TepTA Ja3epHe 3MIIHEHHS HE BHOCHUTH CYTTEBHX 3MiH
MOPIBHSHO 3 OKCHAYBaHHAM (Ta0:1.3).

[Tpu mepexoni Bix TepTsi 0e3 MaleHHS 0 TEPTS Y
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IUCTAIROBAHI  BOXI  IHTEHCHBHICTh  3HOIIYBaHHSA
xomno3uty no cronax PK-20 i BT 1-00 micis ma3epHoro
3MinHeHHS 30impmryeTbes y 2-12 paziB. Y Takomy
CEPENIOBUIIl ONTHUMAIBHOIO KOMIIO3MINEI0 € Ta, II0
MICTUTh Marepiay (KOKC abo Touiimin), sSIKUil 3MeHIIye
mopctkicth noBepxHi: IITOE + (10% KB + 10% kokcy)
a6o INTOE +(10% KB + 50% momiimizy).

BHBUYCHO BIUIMB TBEPAOCTI METANIB 3 OKCHIHHM,
XpPOMOBUM, OKCHIHOA30THAM 1 HITPUIOTHTAHOBHM
MMOKPUTTSIMH Ha 3HOCOCTIMKICTh KOMIIO3HTY HAa OCHOBI
[T®E + 20% KB YTM-8 Ta [ITOE + 12,5% KB YTM-
8 + 12,5% MoS,. Sk i mnsd HENMOKPUTHX MeETaliB, HE
BHUABJICHO  JIHIMHOI  3aJI€XKHOCTI IHTEeHCUBHOCTI
3HOIIYBaHHA 1 KoeQillieHTa TepTs BiJ TBEPIOCTI Ta
THIIX (hi3uKO-MEXaHIYHUX i TEIUTO(I3UIHUX
BJIACTUBOCTEH KOHTPTIJIA.

XpoMOBE  TOKPUTTS  Ha  JIaTyHI  30iIblnye
3HOLIYBaHHs 000X MarepialliB y AULIHII HaJBUCOKUX
HABAaHTAXXCHb 1 3MCHIIYE B JUISIHII TpaHUYHUX
HaBaHTaXeHb (Tabi. 3 1 4). | HaBmaku, okcuayBaHHS a00
XpOMYBaHHS IIOBEpXHI aJIOMIHIEBOTO CTOIy 3HAYHO
3HIKY€ IHTGHCHBHICTP  3HONIYBaHHSA IIMX  JBOX
MaTepiaiiB B 000X IOiITHKAaX HABAHTAXKCHHA. AHAIOTIYHO
croctepiraeTbcst  epekT TpH  TOKPUTTI  HUHKOM
BimmameHoi cram 45, okcumyBaHHI a00 TOKPHUTTI
HITPUJIOM THTaHy TUTAHOBUX CTOMiB. [Ipu bOMY edekT
BiJl MOKPUTTS METAIiB 3HAYHO BUINWHN, HIXK TIPH JIa3epHii
00poOIIi IIUX JKE CTOIIB.

Bucnosku

1. BcraHoBieHo, mo Ui KOMIO3UIIIHHUX MaTepiaiis,
orpuManuXx 3a XMA- TEXHOJIOTIE, aHTU(PUKIIHHI

BJIACTUBOCTI HE 3aJeXaTh B TBEPHOCTI CYMDXKHOI
MOBEPXHi, & BU3HAYAIOTHCS CTAHOM BHUXiTHOI MOBEPXHi
KOHTPTiJIa 1 TTOBEPXHEBUMH IAPaMH, II0 YTBOPIOIOTHCS
Ha TOBEPXHAX 3pa3Ka 1 CyMDKHOI MOBEPXHI B IpoIleci
TEpTA.

2. BcraHoBiieHO, 110 HE iCHY€ JIHIWHOT 3aI€KHOCTI MIX
AHTU(PUKIIHHUMU BJIACTUBOCTSIMUA 1 TBEpAICTIO Ta
iHIUMH ~ (Qi3MKO-MEXaHIYHUMH 1  TeIuIoQi3HYHUMHU
BJIACTHBOCTSIMH KOHTPTLII 13 TOKPUTTSIMH.

3. 3HaiineHo, mo I KapOOIUIACTHKIB, OTPUMAaHHUX 32
XMA- TEexXHONOTi€I0, ICHYe JIIHIMHANA 3B’S30K MiX
IHTCHCHUBHICTIO 3HOITYBaHHS Ta €HEPri€l0 IUTACTHYHOTO
nedopMyBaHHSI KOHTPTINIA, @ TAKOXK MK KOe]iliEHTOM
TEPTS Ta CHEPri€l0 IUIACTUYHOTO  JeOpMyBaHHA
KOHTPTIiJIA 1 eHepriero qeopMyBaHHS P PO3TATYBAHHI.
4. BcraHoBIIEHO, 11O JUIsi KOMIIO3UIIMHUX MaTepialiB Ha
ocHOBI AITA icHye NiHIHMI 3B’S130K MK IHTEHCUBHICTIO
3HOWIYBaHHA  Ta  KoeQillieHToM TepTA. Hns
KoMITo3uLiitHoro Mmarepiaimy Ha ocHoBi I[IT®E Takoi
3aJIeXKHOCTI HE 3HAalAEHO.

5. BBeseHO B HayKOBHH 0OIr MOHSTTS HOTYXXHOCTI
JMHIHHOTO 3B’S3Ky SK  BIIHOMEHHI  a0CONIOTHOL
BEJIMYMHA BHOIPKOBOTO Koe(imieHTa KOpewsIii 1o Horo
KPUTHYHOTO 3HAYCHHS.

Cipenko I.O. — NOKTOp TeXHIYHHX HaykK, mpodecop,
3aBiyBau Kadeapu TEOPETHYHOT i IPUKIIAIHOIL XiMiT;
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MPUKJIAIHOT XIMiT;
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BrumB cyMi>KHUX IOBEpXOHb Ha aHTU(PPHKLIKHHI BIACTUBOCTI KOMIO3UIIHHUX ...

H.O. Sirenko, L.Ya. Midak, V.P. Sviderskyy, L.V. Bazyuk

The influence of neighboring surfaces on antifriction properties of composite
polymer materials. Carbon-plastics by ChMA-technology

The dependence of antifriction properties of polymer composites filled by carbon fiber materials from
mechanical and thermal-physics properties of neighboring surfaces of solid states has been researched. It has been
ascertained, that there aren’t the dependences between antifriction properties and hardness, other physic-mechanical
and thermophysical properties of counterface with blankets. It has been ascertained, antifriction properties are
determined by state of starting surface of counterface and surface layers, which are formed on surfaces of composite
and neighboring surface in friction for composite materials by ChMA-technology.
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