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PEDEPAT

B po6ori: 91c., 38 puc., 8 Tabi., 46 mxepen.

Y npaHiii poOOTI  BHUKJIAQJACHO OIJIS[ CyYacHOTO CTaHy BHKOPHCTAHHS
3HOCOCTIMKHMX MaTepialiiB, a TaKoX IXHI0 kiacuikamito. JloCTiKeHo MpoIecH
OTpUMaHHs Ta 3HOcOoCTiMKICT, KM 13 3ami3a Ta caMmoQIt0CiBHUX CIJIaBIB.

MeTor0 poOOTH € BUBYECHHSI 3aKOHOMIPDHOCTEH OTPUMAHHS KOMITO3UIIHHUX
MaTepialliB 32 y4acTIO TMOPOIIKIB 3ali3a Ta CaMO(IIOCIBHUX CIUIaBIB 3 BUCOKHUMH
XapaKTEepUCTUKAMHU CTIMKOCTI MpoTu Aii  abpa3uBHOTO Ta ra30a0pa3uBHOTO
3HOIIYBaHHSI.

OO0’eKT JIOCHIIPKEHHS. KOMIIO3UIIIMHUNA MaTepial Ha OCHOBI 3ajiza Ta
caMO(IFOCIBHOTO CILIaBY.

[Ipeamer nocmigxenHs: BB BMicTy CD3 Ta ymoB orpumanHa KM Ha
CTPYKTYpPY Ta BIACTUBOCTI KIHLIEBOTO BUPOOY.

Meroau nocimikeHHs: Ta 0OJaAHaHH: KOMIIO3UIIIMHI MaTepiaii OTPUMYBaIu
MPECYBAHHSAM Yy T1IPaBIIYHOMY IpeCi 3 HACTYIHUM CHIKaHHSIM B MydenbHid medi B
CEPENIOBUIIIl BOJIHIO, MIKPOCTPYKTYPH MaTepialiiB JOCHIHKYBAJIMUCh HAa ONTUYHOMY
mikpockom ~ «NEOPHOT-21» Ta  enexktponHomy  Mikpockoni  PEM-106.
3HOCOCTIWKICTh 3pa3KiB JOCTI/DKYBaJld HA YCTAHOBI JUIsi Ta30a0pa3vBHOTO
3HOLIYBaHHS Ta Ha MalIMHI TepTs Tuiy X4-b. MacoBi BTpatu 3pa3kiB BUMIPIOBAIIN 3a
JIOIIOMOT0X0 aHAITHYHMX Bar 3 miHoro moauiku 0,0001T.

Kirouosi () (0): 2R KOMITO3ULIIMHI MATEPIAJIN, 3AJI30,
CAMO®JIIOCIBHI CIUVTABU, 3HOILIYBAHHSA, ABPA3UB, KYT ATAKMU.



ABSTRACT

In this paper: 91p., 38 fig., 8 tab., 46 sources.

This paper describes the overview of the current state of the use of wear
resistance materials and their classification. Were researched the processes of
obtaining and wear resistance of composite materials based on iron and self-fluxing
alloys.

The aim of work is to study laws of obtaining composite materials based on
iron powder and self-fluxing alloys with high characteristics of stability against the
effects of abrasive and gas-abrasive wear.

Test object: composite material based on iron and self-fluxing alloy.

Test subject: influence of formulation and conditions of producing on structure
and properties of final product.

Testing methods and equipment: composite materials were obtained by
moulding and sintering in a muffle furnace in a hydrogen atmosphere,
microstructures of materials were researched on optical microscope "NEOPHOT-21"
and on electronical microscope "PEM-106". Wear resistance of samples was
researched on installation for gas-abrasive wear and on machine of friction
type X4-b.

Keywords: COMPOSITE MATERIALS, IRON, SELF-FLUXING ALLOYS,
WEAR, ABRASIVE, ANGLE OF ATTACK.



BUCHOBKHA

1. TlpoBemeno  aHami3  JiTepaTypHUX  JaHUX. BcraHoBieHo,  1IO
NEPCIIeKTUBHUMH € KOMIIO3UIIIHI MaTepiald Ha OCHOBI 3aji3a JIerOBaHi
caMO(TFOCIBHIMH CTTABAMH.

2. JIoCIDKEHO MpOoIeCH OTPUMaHHS KOMITO3HMIIIMHUX MaTepiajliB Ha OCHOBI
3amiza Ta caMO(JIOCIBHUX CIJIaBiB. 3MIHIOIOUM CKJIaJ Ta YMOBH OTpUMAaHHS
KOMITO3MIIIMHUX MaTepiajliB KOHCTPYKIIMHOTO MpU3HAYEHHS Ha OCHOBI 3aii3a
neroBaHoro C®3 moxHa OTpUMYBATH iX 3 HamNepel 3aJaHOI0 CTPYKTYpOIO 1, SK
HACJTIJ0K, HEOOXIIHUMH BJIACTUBOCTSAMH. BUBUABCS BIUIMB CKJIaly KOMIIO3MIINA Ta
TEXHOJIOTIYHUX TapameTpiB (YMOB MpPECYBaHHS BUXIAHUX IMOPOIIKOBHX CyMIIIEH,
4acy 130TepMIYHOT BUTPUMKH) HA CTPYKTYPY Ta KiHIIEBI BJIACTUBOCTI BUPOOIB.

3. IlokazaHo, MO YHIUIBHIOBAHICTh INHUXT 3aJICKWTH BiI X CKIagy Ta
BJIACTUBOCTEHN CKJIaJ0BUX. HailMeHIy yImIUTbHIOBAHICTh Ma€ IIUXTa 3 HAHOUIbIIUM
BMmicToM C®3. JlaeTbcs OOTpYHTYBaHHS OTPUMAHHM pe3yJbTaTaM 3 TOYKHU 30PYy
CY4YaCHHUX YSBJICHb PO YUIIJILHIOBAHICTh MOPOIIKOBUX MaTepiaiB.

4. BcTaHOBNIEHO, 110 HA TPOIECH CIIKaHHSA (3MIHY IIUIBHOCTI TPECOBOK,
yCaJKy MpHU CIIKaHHI, 3MIHY IX BJIACTUBOCTEW), MPHU IHIIMX PIBHUX yMOBaXxX, B
OCHOBHOMY BIUIMBA€E CKJIaJ] KOMIO3UIli Ta MOPHUCTICTh 3pa3KiB IMepes] CIiKAHHSM.
3anmpornoHOBaHUN MEXaHI3M CIIKaHHS JOCIIPKEHUX MaTepiaiiB, 3TIHO SKOTO
MPUYUHOIO 3AJIMIITKOBOT TTOPUCTOCTI B CIIEYEHUX Marepiajax € TUCK razy B 3aKPUTHUX
Mopax, sSIKWW MPOTHIIE AIFOUYUM JIATUIaCiBCbKUM CHJIAM.

5. BcranoBneHo, mo y MmarepiaiiB OTPUMaHUX NPECYBAHHSM 3 HACTYIHHUM
CHIKaHHSAM K (a3oBa CKJIaJ0Ba MPHUCYTHA Topuctictb. CD3, skuil mpu CrikaHHI
3HAXOAMUTHCH y PiIIKii (a3l mpu KpucTamizalii YTBOPIOE MPOIIAPKA MK YaCTUHAMMU
nopouiky 3amiza. [Ipu Bmicti CO3 OinbmoMy 3a 20% 1 NpomIapKud yTBOPIOIOTH
CYLIJIbHI MEPEKUBa, IO CIPUsE YTBOPEHHIO COTOBOI CTPYKTypH. BcTaHoBieHo, 1m0
Mk CD3 Ta 3ami3oM BiiOyBa€eThCs B3a€MOJIs, sIKa BIUIMBAE HA KIHUEBY CTPYKTYpY,
sKa 3aJCKUTh BlJ] TEXHOJOTIYHUX IMMAapaMeTPiB KOMITAKTYBaHHS MaTepialiB TUM YH

IHIIIAM METOJOM.



6. JlocaimkeHo CTIAKICTh KOMITO3MIIIMHUX MaTepiaiB Ha OCHOBI 3ajli3a Ta
caMO(ITIOCIBHUX CIUIABIB /IO 3HOIIYBAHHSA B yMOBax Jii ra30a0pa3uBHOTO CTPYMEHS.
BuBueHo BIUIMB KyTa aTakk Ta BMICT JIETYHOYOi CKJIaJ0BOI Ha 3HOCOCTIMKICTh KM.
3anpornoHOBaHO MOKJIMBUI MEXaH13M 3HOIITYBaHHS.

7. BUBUEHO BIJIUB TEXHOJIOTTUHUX MMapaMETPiB OTPUMAaHHS MaTepialiB Ha IXHIO
CTIHKICTb /IO 3HOIITYBAaHHS B yMOBax TepTs 13 3aKpilyicHUM adpa3ruBoM. BcTtaHoBIIEHO,
mo, SK 1 y BHMAAKy ra30a0pa3WBHOTO 3HOIIYBaHHA, MiABHINEHHA BMmicty CO3

3MEHIIY€ BEJIMYUHY 3HOUTYBaHHS MaTepiaiy.



CONCLUSIONS

1. Published data was analysed. Established that the promising are composite
materials based on iron and self-fluxing alloys.

2. The processes of producing composite materials based on iron and self-
fluxing alloys (SFA) were investigated. With changing the composition and
producing conditions, we can receive composite materials with preset structure and,
consequently, the necessary properties. The effect of formulation and process
parameters (conditions for pressing of powder mixtures, isothermal holding time) on
the structure and properties of final products were studied.

3. It is shown that the ability to reducing porosity charges depends on their
composition and properties of components. The lowest ability has the charge with the
highest content of self-fluxing alloy. We give a justification of the results in terms of
modern concepts of powder materials.

4. Established that the main influence on processes of sintering (density
changing of compacts, swelling during sintering, changing of their properties), ceteris
paribus, have the composition and porosity of samples before sintering. We proposed
mechanism of sintering materials , according to which the cause residual porosity in
the sintered material is gas pressure in closed pores, which prevents current Laplacian
forces.

5. Found that in materials prodused by moulding and sintering has place
porosity. Self-fluxing alloy, which during sintering is in the liquid phase during
crystallization is forming layers between the parts of iron powder. When the content
of the SFA is more than 20%, these layers form a continuous network, which
promotes the formation of honeycomb structure. It is established that SFA and iron
interact, which influences the final structure, which depends on the technological
parameters of compacting materials by any method.

6. Was investigated stability of composite materials based on iron and self-

fluxing alloys in conditions of sandblasting. The influence of the angle of attack and
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content of alloying component on wear resistance were researched. Also we
described possible mechanism of wear.

7. Was studied the influence of technological parameters of producing
materials on their resistance to wear in the conditions of friction with fixed abrasive.
It is established that, as in the sandblasting's case, with increasing the content of SFA

we increase total wear resistance of material.



