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TMMOINEPEKEHHS ITOPOYTBOPEHHS
Y MAKPOTETEPO®A3ZHOMY KOMITIO3UIIIMHOMY CIIJIABI
AK 3ACIB NIABUIIEHHS NOT'O ABPA3BHOI
3HOCOCTIMKOCTI

HamionansHuit aBiamiiHIH YHIBEPCHTET

Posznanymo npudunu nopoymeopeHus 8 Mampuyi KomMnosumy 3a
NAazMO8020 HANNAGNEHHA cmpiukosum perimom. Obpano cnocio
YVCYHEeHHS nopyeamocmi ma excnepumMeHmanbHo 008e0eHO Ho20
epexmugricmv. llokaszano, wo oOIPYHMYBAHHA 6NIUBY NOPYEa-
mocmi ma i YCyHeHHs Ha abpasueny 3HOCOCMItIKicmb OOYLIbHO
npogooumY Ha nioTpyHmi peono2o-KinemudHol KoHyenyir.

3aBnanng pocaigkenns. [ligsumenns pecypcy podotu MammH i
o0NaHaHHA PI3HOrO MPU3HAYCHHS — OYAIBEIBHOr0, CLTECHKOrOCIIOAAP-
cbKOro, Oyposoro, HadTOrazogo0yBHOTO, TPAHCHOPTHOTO TOLIO — 00-
MEIKYEThCS HEAOCTATHBOIK) JOBTOBIUHICTIO A¢Tajch Ta By3miB. I omos-
HUMH (pakTopami, o 3HIKYIOTh JOBIOBIYHICTb, CI1I BBAXKATH aOpasu-
BHE 3HOIIYBaHHA. ToMmy abpasuBHMI 3HOC Ta 3aXHUCT MEXAHIYHHUX TPH-
0OCHCTEM € aKTyaapHOK MpodaeMor. Sk Hale(heKTUBHIIIMK, a 1HOAL
€IMHO MOXKJIHUBHH METOM PO3B s3aHHS i€l MpoOIeMH MOKHA 3amporio-
HYBATH CTBOPCHHS HOBUX OLTBII 3HOCOCTIMKHMX MaTepianis. Tpaaumiiini
KOHCTPVKIIHHI MaTEPiaay YacTO HE MOXKYTh 320BOTBHHUTH BUMOTH CV-
YacHOI TEXHIKM BHACIIIOK HU3BKOI 3HOCOCTIMKOCTI. 3a0e3rmeunTy Bij-
MOBIIHUIN PIBEHb 3HOCOCTIMKOCTI MOXHA JIUIIC PO3POOICHHS KOMIO3H-
Uil, y SKUX aKyMVITIOIOThCA Kpalll SKOCTI Pi3HHUX ckiaxoBux. Hatenep
Vv NPakTHLl PI3HHX ranxy3ed MPOMHCIOBOCTI VCHIIIHO 3aCTOCOBYIOTH
0araro THUMIB KOMITO3UI[IMHUX MATEPIaTiB. 3arajpHa [l HUX TaKa 0CO-
OMUBICTB. BCl IITYYHI MaTeplaiyd OTPHUMYIOTh 00 €MHUM CHONYYCHHIM
PI3HOPIZHMX KOMITOHCHTIB, OJWH 3 SIKUX IUIACTHYHHH (MaTpHLs), a 1H-
MK Ma€e BUCOKY MILTHICTh, TBEPAICTD 1 MPYKHICTH (3MilHIOBaTbHA (a-
3a). Jlo HUX HAJICKUTH «IICEBAOCIUIABHY, SIKI XaPAKTCPHI THM, IO TIPH iX
VTBOPCHHI 3MILHIOBANbHA (aza y BULISAA OKPEMHUX YACTHHOK NICBHOTO
posMipy Ta (opMH roTyeThCd 3a3majerigp, a MaTpuus GOpMYyeThCs 3
pO3MmIaABY MpHU B3aeMofii 31 3minHOBAIHOK (aszoro. [Ipukmazom mo-
KyTh OYyTH Makporerepoda3Hi KOMIO3HULIHHI CIIIABH, SAKI CKIaAAIThHCS
13 3€peH pemiTy (€BTCKTUYHHU CIUIAaB MOHO- 1 HamiBKapdidiB Boib(pa-
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MYy), PO3MOALICHUX B 00 emi maTpuill HA ocHOBI 3amiza. [Ipu aGpasus-
HOMY 3HOIIYBaHHI TAKOTO CILIABY 3¢PHA PENITY € OCHOBOIO, SIKA CITPHH-
Ma€ MUTOMI KOHTAKTHI HABAHTAXKCHHS, & MATPUL — AeMII(YBaTbHIM
MaTepiaaoM A penakcauii ¢pukuiiiHux HampykeHb. Q4UeBHIHO, MO
3HOCOCTIHKICTh KOMITO3UTY BU3HAUAETHCS 3JATHICTIO KOKHOI CTPYKTYP-
HOI CKIIJ0BOi BUKOHYBATH MpUTAMaHHI il QyHKUil v mpoueci abpa3us-
HOTO 3HOWIYBaHH:. [ oTprMaHHS BKa3aHHUX CIIABIB HA MPAKTHULI IIH-
POKO 3aCTOCOBYIOTH Pi3Hi MeToau HarviasieHus | 1]. Cepen HUX oqHUM 3
HAHNPOAYKTUBHILIMX 1 HAUTEXHOIOTTUHIIINX € TUIA3MOBE HAIUIABICHHS.
Sk HannmaBIOBAIBHUN MaTepiai, A00pPe 3apeKOMEHAYBAB CeOC CTPIUKO-
Bul perit [ 1] — mOpOIIKOBUE APIT MIOCKOrO MEPEPI3y, SIKHH CKIIAIAETHCS 31
craneBoi 00OIOHKH 1 HANOBHIOBAYA 13 3EPEH PEMITY, IO MICThCS BCEPEIMHI
Hei. O0ONOHKY BUTOTOBILIFOTH 31 cTpiuky XonoaaokaraHoi crami 08KIT taxo-
ro XIMITHOTO CKjIany (Macosa dactka, %). C = 0,05-0,11; Si <0,03; Mn =
0,25-0,5. Ha ocobauBy yBary 3aciayroBye ToH (akT, mo 3riHO 3 JAHUMU
[2] xoHUEHTpAaIis Ta3iB y Wilf cTadi CTAaHOBHUTH (MacoBa vacTka, %): O =
0,03-0,055; N = 0,003-0,007; H = 0,00023-0,00036. 3Bixcu MoxHa 3po-
OUTH BUCHOBOK, IO BMICT rasiB y mMarepiani 0OOTOHKH HAATO MATHUH,
0COOJIUBO 1€ CTOCYETHCS KUCHIO.

VY mporeci HamIaBIACHHS A JI€0 BHCOKOI TeMITEpaTypu BiaOy-
BA€ThCA ICTOTHE PO3UYMHEHHS 3€PCH PENITY V 3BApPIOBAIBHIM BaHHI, B
PE3VIBTATI YOr'0 PO3MIIAB HACHIYETHCS BYTJICLEM Ta BOIb(HPAMOM:

2WC—-W,C +C;
W.C—=2W + C;
W—[W];
C—|C].

Bonbdpam 1 3a5mi30 iIHTCHCHBHO OKHUCHIOIOTHCS, & iX OKCHUIH aKTH-
BHO B3a€MOAIIOTH, IO MPU3BOAUTH OO YTBOPCHHS CKIAIHOTO 3aTi30BO-
A6 PAMOBOTO OKCHIY

WO;+(FeO)— (FeWO,). @)

IMopsia 13 peakuieto (1) yTBOPEHHS 1[BOTO OKCHAY MOMKIIHBE TAKOK

32 PEAKIIEr
[W+4(FeO)« (FeWO,). 2
OnHoYacHE HACHYCHH! PO3IIIABY BYIVICLIEM CTBOPIOE CIPHSATIMBI
VMOBH I8 TIEpeOIry TAKUX PEaKIIii:
(FeO) + [C] < Fe,+ CO;
(FeWO,) + 4[C] —[Fe] + [W] +4CO; 3)
(FeWO,) + 2[C] «[Fe] + [W] + 2CO.
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OckinbKky KpucTamizamis 3BaprOBANBbHOI BAHHH BLIOVBAETBCH 3
HAJTO BUCOKOI MIBUAKICTIO [3], To okcua Byreio (uaguuii raz) CO He
BCTHTa€ BUALTUTUCH 3 Hel. Tomy B 06 eMi MATPHII KOMIIO3HLIIHOTO CIijia-
BY YTBOPIOETHCS BEIHMKA KUIBKICT MOP, PO3MIp SIKHX carae 2 mum (puc. 1)
HasBHICT mOp 3HAYHO 3HUXKYE MILHICTE MATPHII, a TAKOXK MIIHICTH
3aKPIMJICHHS B HIN 3€PCH PEITY.
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i
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Puc. 1. Burian HaIIaBIeHOTO KOMIO3HIIHHOTO CIUIABY

Benuka KijpKICTh KHCHIO B PO3IUIABI HE JIUIIC CITPUSIE YTBOPCHHIO
MOp, aJIe TAKOXK MiJBUINYE MIBHAKICTh PO3UMHECHHS 3¢peH pemTy [4]. 3a
3HAYHOTO PO3YHMHCHHS 3MCHIIYIOTBCA T'COMETPUYHI PO3MIPH 3EpEH,
VHACTIJOK YOT0 3HHKYEThCA X MILHICTb.

TakuM 4YHHOM, TOPOYTBOPEHHS B MATPHLl KOMIIO3HULIHHOrO
CIUIABY NPU3BOJUTH AO ICTOTHOrO MOTIPIICHHS (PYHKIIOHATBHOI 37aT-
HOCT1 3MIIHIOBANBHOI (pa3u 1 MaTpuui B YMOBax aOpa3vBHOrO 3HOLIY-
BaHHS, V 3B 3Ky 3 UMM MOTCHIIAN 3HOCOCTIHKOCTI LHOTO AS(ILUTHOTO 1
JOPOroro Matepiany BHSBIETHCA HE PEaTi30BAHUM. 1OMY METOMO Iii€i
POOOTH € MIABHINSHHS 3HOCOCTIHKOCTI KOMITO3UIIIMHOTO CIIABY ITiA Yac
TEPTS MO 3AKPIIUICHOMY abpasuBy depe3 MONEPEKEHHS TOPOYTBOPCH-
HS B HBOMY.

MetoguuHe 3a0e3neuyeHHs A0CTIAMKEHHsI. 3 BUKIAICHOTO BHIIE
3PO3YMINIO, IO TOJIOBHOK MPHYHHOK MOPOYTBOPCHHS B KOMIIO3HLIIH-
HOMY CIUIABl € COPUATINBI YMOBU A mepediry XIMIYHHX peakuiid y
3BapIOBANBHIN BaHHI 3 BUIIICHHIM 4aIHOro rasy. ns YCYHEHHS BKasa-
HUX YMOB HEOOXiZHO METaTypriiHUMH METOJAMHM 3B S3aTH HAITHIIOK
KHCHIO Ta BYIVICIIO y po3muiasi. Lle MoxkHa 3po0uTH TEryBaHHIM PO3II-
JaBY PO3KHCHIOBATIBHUM 1 KapOiZOYTBOPIOBAIBHUMH CIEMCHTAMH, IO
MAaIOTh OLTBIY CHIOPITHEHICTh 3 KHCHEM Ta BYTUICLIEM, HIXK 3aJTi30.

3a pexomeHpanismu [HetuTyTy enekrposeaproBanss iM. €.0. [a-
tona HAH Yxkpainu peanizanito Takoro criocody 3abe3neuye 101aTKOBE
BBCACHHS 10 CK/IaMy HAMOBHIOBAYA CTPIYKOBOTO PEIITY, MOPS 13 3¢p-
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HaMHU 3MIMHIOBAIBHOI (ha3u, CHOCHIATBHOI HIMXTH, SKA MICTUTh y COOI
JCTYBaJbHI, PO3KHCHIOBATIBHI Ta (PIIOCOYTBOPIOBAIBHI JOJATKH TAKOTO
ckaaay (MacoBa 4actka, %) — xpomy 2.0 — 5,0; cumikokameitio 0,5 —
2,0; cumikomapranio 0,5-2.0; agrominivo 2 — 2.2, PeayapTatu cneiia-
ABHUX MeTagorpadiuHuX AOCHIKEHb MIATBEPAWIH, IO TAKa IIAXTA
yCcyBae mopu B kKoMmo3uTi. CTPIYKOBUE PENIT HAIUTABISLIN HA BaJMK 13
cram. 3 METOAOM IIA3MOBOTO HATUIAB/ICHHS 34 JOMOMOTOK CIICHIATI30-
BaHoi HamiBaBToMaTH4HOI yctaHOBKH Y [1-417. [oTiM 3 wi€i 3arotoBKu
BHUTOTOBJISLTH 3Pa3KH 3 KOMIIO3MILIMHUMH CIUIABAMHU IS MPOBCIACHHS
JOCTIIKCHD.

TpuboTexHIYHI Ta PEOTOTIYHI XaPAKTEPUCTUKHA KOMITO3UTIB BH-
3HAYAMH 32 JOMOMOIOK METOJUYHOTO 3a0C3MCUCHHS, 10 BHKIAACHO B
mpaii [5].

ExcnepumenTajibHa Ta aHAJITHYHA YACTHHA AOCJIAXKEHHS,
VY mporeci AOCTIKCHP BUMIPIOBAIH JIHIHHUA 3HOC Ta MOMCHT TCPTSL.
Jns 3py4HOCTI TOPIBHIAHHS 3aKOHOMIPHOCTEH pyHHYBaHHS Ta aedop-
MYBaHHSI KOMITO3HUTIB CKCIICPUMCHTANIBHI JaHI MPO 3aJCKHICTh 3HOCY
BIJ CTHCKAJIBHOTO 3yCH/UTS B KoopauHatax lg /1, —lg N HaBeaeHO Ha puc. 2
PaszoM 3 TAHKWMHU PO BIAMOBIAHI 3aJICKHOCTI TOBIMUHU AS(hOPMOBAHOTO
mapy B KOOpauHaTax Ay, — lg V.

3icTaBICHHS MOKA3YeE, M0 MK aOpa3uBHUM 3HOCOM 1 TOBIIHHOI)
e opMOBaHOrO APy KOMIIO3UTIB 3 HOPYBATOK Ta CYLITBHOK MaTpH-
LSIMU CHOCTEPIraeThCs MEBHA KOPEIALis. [3 MIABUINCHHIM 3HOCY TOB-
muHa AedopMoBaHoro mapy 30imeinyerscs. Lle cBigunTh mpo B3ae-
MO3B 130K MPOLECIB PYHHYBaHHS Ta Ac)OPMYBAHHS YHACTIAOK 3HOLIY-
BaHHS 3aKPIIICHUM a0pa3uBOM JOCTIKYBAHHUX CILIABIB.

HasBHICT MOp Y MAaTPHII KOMITIO3UTY BHUSB/SIACH Y CYTTEBOMY
3pOCTaHHI a0pa3uBHOIO 3HOCY, SKE CYIMPOBOIKYBAIOCH BiJNOBITHHM
3POCTAHHIM TOBIIUHH IJIACTHYHOTO AS(HOPMOBAHOTO APy HOPIBHSIHO 3
BUMPOOYBAHHIMU KOMIIO3UTY, MATPHUII SIKOTO HE MICTHIA Vv COO1 mop.
Taxkum 9HMHOM, MOXKHA KOHCTATYBATH, IO BIUIUB MOPYBATOCTI MATPHUILI
Ha abpa3uBHY 3HOCOCTIMKICTE KOMITOZUTY PEaNi3YEThCS MEPEIyCIM He-
PE3 3MIHIOBAHHS IUIACTHYHHUX 30H, IO MPHIITAIOTh 10 TOP, SIKi € KOH-
LCHTPATOPAMH HAMPYKEHb y MaTpuill. Takuii noris Bianosigae 6az3o-
BHM MOJIOKEHHSIM PEOJIOTOKIHCTUYHOI KOHIICTILIT 3HOCOCTIHKOCTI [5].

V3sBim A0 yBard 110 KOHLECMIIIO, CI1I OYIKYBATH, IO MO3UTHB-
HUM BILTUB MOMEPEKCHHS MOPYBATOCT] KOMITIO3UTY HA HOr0 3HOCOCTIH-
KICTh, MOB'SI3AHUN 31 3POCTAHHAM PEOJIOTIYHOrO Mapamerpa, K Xapak-
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TCPUCTUKU OMOPY YTBOPCHHIO TA PO3BUTKY OOKOBHUX TOPHU3OHTAJIBHHX
TPIIIHUH HA MEXKaX MJIACTUIHUX 30H .

3 METOI0 MEPEBIPKH LBOI0 MPHUIYINCHHS BU3HAYATH PEONOTIUHI
XapPaKTCPUCTUKH KOMIIO3UTIB, BianoBiaHi AaHI MPUBSACHO B TAOJIHII.

lg hy

—44L

—406L

-84

! ! \ !
14 15 1.6 17 JgN
Puc. 2. 3agexHiCTh 3HOCY /1; 1 TOBIIMHH IIACTHYHOTO AS(HOPMOBAHOTO APy
By KOMITO3UTY Bix cTuckamsHOTO 3ycrunad (N) (F=1,31 m/c, £ = 120 ¢):
O — NOPYBaTHH KOMIIO3HT; X — CYILIbHAH KOMIIO3HT

BB mopyBaTocTi HA PeOJIOTivHI XapaKTePHCTHRI
KOMIIO3MITIITHUX CIJIABIB

Ne B s3kicTs pyit- | TosmmHa aedop- | Peomoriuxmii
o/ Cnnas HyBaHHA K, MOBAHOTO MIAPY mapamerp, k3,
[TlavM P10, M TMa
Kommosur 3
1 TIOPYBATOO 0,97 3.85 4,94
MaTPHUIICIO
Kommosur 3
2 CYULITBHOKO 1,9 1,38 16,23
MaTPHUIICIO
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3 Tabnuill BUAHO, IO YCYHCHHS MOPYBATOCTI YMHUTH 1CTOTHHM
BILIMB HA PEOIIOTIUHI BIACTHBOCTI KOMITO3HUTY.

Tax, B’s13kicTh pyiiHyBaHHS K- miaBumyersesa v 1,95 pasy, a To-
BIUHA AS(hOPMOBAHOTO IAPY /1 ; 3MEHIIYEThCS v 2,79 pasy. ¥V pes3yib-
TaTl BILIUBY PEONOriUHUE nmapametp R, 3poctae v 3, 28 pasy, mo ekcrie-
PHUMCHTAITBHO TMIATBEPIKYE OOIPYHTOBAHICTh BUCIOBJICHOTO MPHUILY-
LICHHS MIOAO MOLUTBHOCTI PEONIOrOKIHETUYHOTO MAXOAY AJIS HOSCHEH-
HS BIUIMBY YCYHCHHS MOPYBATOCTI MATPHULl Ha aOpasHBHY 3HOCOCTIH-
KIiCTh KOMIIO3UTA.

BucHoBku. V pesynbTarti i€i poOOTH BCTAHOBICHO TAKE:

1. TTpyrapHAME MOPOYTBOPCHHS B MATPHULI KOMITO3UTY NPH HAIUIaB-
JICHHI CTPIYKOBUM PEIIITOM € CTIPUSTIIFBI YMOBH A1 IEpediry XiMitHHX pe-
aKuiil 3 BUAICHHAM YaJHOTO Ta3y y 3BapIOBAJIbHIN BAHHI TA HECOIPHATINBI
YMOBH IS HOrO BHAUICHHS Y MPOLICC] KPUCTATI3ALT PO3IIIABY.

2. HagBHicTh mOp y MaTpHLi iCTOTHO 3HIKYE abpa3vBHY 3HOCO-
CTIHKICTh KOMITO3UTY.

3. EdexTuBHE momepeKCHHSA MOPOVTBOPCHHS TMPH HAILIABIIO-
BaHHI JOCATAETHCS JICTYBAHHAM PO3IIABY AKTHBHUMH PO3KHUCHIOBAIb-
HUMH Ta KapOiA0yTBOPIOBATEHUMH CICMEHTAMH.

4. HeraTuBHHI BIUTHB HOP HA 3HOC 3aKPIIICHUM abpa3uBoOM pea-
T3YETHCA YEPE3 3MIHIOBAHHS TOBIIMHH IIACTHYHHX 30H, IO NPHJIAra-
I0Tb 0 TIOP.

5. Brnue mopysatocTi Ta ii YCYHEHHS Ha 3HOCOCTIHKICT KOMIIO3H-
Ty AOLIBHO OOTPYHTYBATH 3T1AHO 3 PEONOrO-KIHETHYHOK KOHLECTILIEKO.
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Paccmotpensl mpuumHBL MOPOOOpa3oBHAMS B MATPHLE KOMIIO3MTA B
MpoLecce MIAa3MOBOH HAIUIABKH JICHTOUHBIM penautoM. M30paH myTh K
VCTPAHCHHIO MOPECTOCTH M 3KCIEPUMEHTAIBHO A0Ka3aHO ero 3ddek-
TUBHOCTb. llokazaHo, 4To ODOCHOBAHHME BIUSHHSA TOPECTOCTH H €€
VCTPaHCHHUE Ha abpasuBHYIO H3HOCOYCTOHYUBOCTD LIETICCOOOPA3HO Mpo-
BOJUTH HA MOATIOYBE PEOIOTrO-KHHETHICCKOH KOHLICTILIUH.

Puc. 2, Tabxa. 1, crivcok aut. 5 HAuM.

Dvoruk V.I. Warning of poreformation in macroheterophase compo-
sition alloy as mean of increase of his abrasive weardurability.

The reasons of poreformation are considered in the matrix of composition
alloy at plasma jet hardfasing by tape relite. A way is select to the removal
of porosity and experimentally well-proven his efficiency. It is rotined that
influence substantiation porosity and its removal on abrasive weardurability
is expedient to conduct on rheology-kinetic conception.
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