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METOAUKA JOCIIAKEHDb MATEPIAJIIB
B YMOBAX PEBEPCUBHOI'O TEPTA B MATHITHOMY I10JII

HamionansHuit aBiawiiHui yHiBEpCcHTET, color7(@ukr.net

Pospobrieno ycmaHosky, o 0038079€ Npogooun aUnpoOYeanHs &
YMOGAX peeepcugHoc0 mepms 8 PIGHOMIPHOMY MAZHIMHOMY NOJI,
IMIHIO8AMY MA KOHMPOMIO8AMY HABAHMANCEHHS, WBUOKICIMb KO-
3aHHS MA cepedosulye MePIms, peccmpyeamu KoegiyicHm mepms, a
MAKoIC GI3YANIHO CROCIEPI2am 30 NOGEPXHEI0 Mepnii 3paska &
npoyeci 1020 sunpo6o8yEaHH.

Beryn. TlogoskeHHs JOBrOBIYHOCTI MAINMH 1 BY3TIB HEMOXK/IHBE
0¢3 MPOBEACHHS BIANOBIIHUX JOCTIIKCHbB, 110 JO3BOJISIFOTh TOYHO OL[IHH-
TH BIUTUB KOHCTPYKTHBHHX, TCXHOJOITYHUX 1 GKCIITYATALMHIX YHMHHHKIB
HA JJOBrOBIYHICTD TA 3HOCOCTIHKICTh BY3/IIB 1 OKPEMHX ACTAICH.

Benrka kinbKicTh BY3MiB 1 MEXAHI3MIB V PI3HHUX TATY35IX TEXHIKH MiA-
JArOThC il SIK OJHOCTOPOHHBOrO, TaK 1 peBepcuBHOro Tepts. OcobauBuit
IHTEpEC CTAHOBUTh PEBCPCHBHE MEPEMILICHHS MOBEPXOHb. 32 YMOB PEBEp-
CHBHOTO 1 OZHOCTOPOHHBOTO TEPTA BIACTHBOCTI POOOUMX MOBEPXOHB ICTOT-
HO Pa3pI3HIIOTHCS, 1 3HAKO3MIHHICTh TCPTS TO3HAUAETHCS HA 3HOCOCTIHKOCTI
JeTajich MaluH, 3HAKO3MIHHHUKA nepeOir 3cyBHUX AcdopMaliii m gac pe-
BEPCHUBHOTO TEPTS 3 PO3BUTKOM HOBHX TMOBEPXOHb, 30UTBIICHHIM AS(EKTIB,
PO3MILHCHHSM 1 BTOMHUMH MPOLICCAMH HPHU3BOAUTh 10 HEOAKAHOTO IS
MPAKTUKH SBUIIA — TTABUILICHOTO TIOPIBHIHO 3 OJHOCTOPOHHIM TEPTSIM 3HO-
Cy, HA3BaHUM HeraTHBHHEM epekrom pesepey [1].

[Tpobnemu 3HOCY AeTaiel MaIMH 3aBKIH BUMAraid po3poOicH-
HSl HOBUX TEXHONOT1H BigHOBICHHA. QOOHUM 3 HAMPSAMIB BUKOPUCTAHHS
CKOJIOTIYHO YHCTUX Ta CHECPrOOIIATHUX TECXHOMOTIH BiTHOBICHHS €
TpUOOMArHITHUH METOT.

MarsitHe TOAC — ¢ OCOOMMBHI BHA MATEPIi, SKUI BILIUBAE HA
3apskeHi yactuHkd. HampsmneHe MarsitHe moje Oi€ Ha 3apsid, sK
MO3UTUBHI TaK 1 HETATHBHI, Kl PYXAKOThCA MO MPOBIAHUKAX B PLAKHX Ta
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ra30BUX CEPCAOBHUINAX, 1 MOXKE 3MIHIOBATH HAmpaM ix pyxy. Lle moxe
3VMOBIOBATH NPUTATYBAaHHS a00 BUTICHEHHS MPOAYKTIB 3HOLIYBAHHS 13
30HH TEPTH 1 OKPEMHUX VTBOPCHB, 110 BUHUKAIOTH M Yac TePTs, SKi Cy-
MPOBOKYIOT MPOLICC 3HOIIYBAHHS.

Omxe, MUTaHHS 3HOLIYBAHHS TA BIJHOBICHHS MOBCPXOHB, LIO Mpa-
LIOKOTh B YMOBAaX PEBEPCHBHOrO TEPTS 1 MArHITHOTO OIS, HATCICP aKTya-
JIBHE 1 pO3pOOICHHS METOAUKH BiANOBITHUX BUMPOOYBaHb MaTCPiaIiB.

AHani3 pocaimkens Ta myoaikaniif. OcranniM gacom Oararto
CYYacHOI TiTepaTypy MPUCBIICHO PO3POOICHHIO MECTOANK BHITPOOYBAaHb
3HOCOCTIHKOCTI PI3HOMAHITHHX CITJIABIB 1 METAMIB.

Amnaniz mkepen [2; 3] nokasye, 1o B HAX 3A¢O1TBIION0 PO3IIIIHY-
TO HAHMOIIMPEHIIT METOANU TPHUOOIOTIYHUX AOCIIIKEHb, 30KpeMa BU-
3HAYCHHA IO (PAKTHIHOTO KOHTAKTY, MIKPOT€OMETPHYHUX XapaKTe-
PHUCTHK TOBEPXOHBb TEPTA, CTPYKTYPH 1 BIACTUBOCTCH MPUIIOBEPXHEBUX
MIKpo0o0 €MiB MaTepianiB map TepTs, a TAKOK HABCACHO BIJOMOCTI PO
CTAaHJAPTHI METOAU Ta CXCMH BUIPOOYBaHb TEPTA 1 3HOIIYBaHHS [2].
Takox po3rAmAOThC HECTAHAAPTHI METOIU BUIIPOOYBAHb, IX MOXKITH-
BOCTI Ta KOHKPETHI ramy3i 3actocyBaHHs [3]. Ame mocaiaKeHHs B Mar-
HITHOMY IIOJIl B YMOBaX PEBEPCHBHOIO TEPTS Ta PO3POOICHHSI METOIUK
JUTSE LIAX YMOB OOMEIKEHI.

Tax, y mpatti [4] aBTopy BCTAHOBUIIH, IO MPOITYCKAHHS MarHITHUX
CHUIIOBUX JTIHIA O€3MOCEPEAHBO YCPE3 30HY KOHTAKTY IMTiCTS 3MILIHIOBAb-
HOl (pukLitiHOi 00poOKKM 3a0e3meuye BHINY 3HOCOCTIHKICT CTAICBHUX
MOBEPXOHb, HDK iX 3HOCOCTIMKICTD 32 YMOBH IMPOXOMKCHHS CHIIOBUX JIi-
Hill 32 Mexkamu 1i€i 30HH. EXCrIepUMEHTANBHO A0BEICHO, IO CICKTPOMA-
THITHE MOJIE, INO MPOMYCKAETHCA Yepe3 30HH (DPUKLIHHOIO KOHTAKTY,
cnpuste iHTeHCH]IKAI BUOIPKOBOTO MEPEHECEHHH [3].

ABTopu [6] moAarOTh HOBHI METOJA BIAHOBJICHHS MPSIH3IHHUX
map TepTd AcTaici MamuH 332 TPUOOCTICKTPOXIMIYHUMH METOTUKAMH.
[TopiBHIOETBCSI CHEPreTHYHUM CTaH MOBEPXHI TEPTSA 3 MEXaHI3MOM Ha-
HECCHHSI METAJICBOro Marepiany Ha poOodi MOBEPXHI AETall B YMOBaX
0e3p0O30IPHOTO BIAHOBICHHS.

Hocmipxenasmu [7] BCTaHOBJICHO, MIO HANPSM CHJIOBHX JIIHIN
MAarHITHOTO HOMS A0 NOBEPXHI TEPTA 3HAYHO 3MIHIOIOTh CTaH POOOYOro
By3ja. Po3ramnyBaHHs MOBEPXHI TEPTS HAA MOTOCOM N 3MIIIYE TPOLICC
pemapauii 'y ¢epomarHiTHHX Matepianax. HamarniueHu# Marepian
VIPUMYETECH B 30H1 TEPTA 3 NMOAANBIIAM NEPCHECCHHAM HA HAHOLMbII
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CHEPreTHYHO HEecTabinbHI 30HU TepTd. Bu3HaueHo mapameTpu yTBOpEH-
HS 1 YMOBH ICHYBaHHS CEpPBOIMOIIOHOI MITIBKH B YMOBAax TepTd cTami 45
[0 JIATYHI HAJ MOJOCOM N YHACTIAOK BUTHCHCHHS! KHCHIO 13 30HH il
nomroca. Y mpani [8] BU3HAUECHO YMOBH YTBOPCHHS HMPOMIXKHOI CTPYK-
TYPHOI CKJIAA0BOT MI€K0 MATHITHUX CHJIOBHX JTiHIHA. BU3HAYCHO TOBIUHY
MPaLe3JaTHOI OKCUIAHOI IIIBKK B Pasi Ali MATHITHOrO MOJsl. 3amporio-
HOBaHA METOJHMKA PEryIIOBAHHS 3MIHM MApaMETPiB OKCHAHUX ILTIBOK
i AI€F0 MArHITHOTO MO 3HAYHO MOMIMIINTh YMOBH MPUITPALIOBAHHS
MPELHU3IIHHAX Map TEPTAL.

Bornoroe O.M. [9] BUBYAB CTBOPCHHS HOBHX THINIB MATHITOIACHBHHX
OIOP KOB3AHHS, MATHITOPLAMHHUX IMAIIMIHUKIB 1 MAIIAITHAKIB 3 MArHiT-
HUM PO3BAHTAKCHHIM. Po3po0HB pekoMeHalll o0 KOHCTPYIOBAHHS, PO-
3paxyHKy, BHOOPY KOHCTPYKIIMHHX MATCPIaIiB OMOpP 1 MCTOAMKY OILUHEO-
BaHHS iX ()YHKLIOHAJIPHUX BJIACTUBOCTCH. 3 SICOBAHO, IO 3aCTOCYBAHHS Ma-
THITOIIACHBHUX OTOP V PI3HMUX MAIIMHAX 1 MEXaHI3Max 3HAYHO TMIABHILYE iX
SKCIUTyaTaIliHI BIACTHUBOCTI 1 PO3IIHUPIOE Chepy 3aCTOCYBAHHSL.

LLA. Kpaseup y mpargi [10] omucas criocoOu 1 opucTpoi, mo 3a-
0C3MeUYIOTh BIAHOBJICHH TPUOOCHCTEM YV mpoleci iX 3HomyeaHHA. Po-
3MISTHYTO CNEKTPOIPOBIAHOCTI HOBUX 3MAIyBAIBHUX 1 poOOUNX cepe-
JOBHIL, fKi, KPIM OPSAMOro NPU3HAYCHHS, TAKOXK 3aCTOCOBYIOTBCS K
CICKTPOIT Y TPUOOCHCTEMAX.

Amnamiz miteparypu [2—10] 3acBiauuB, 10 BOHA MPUCBSUCHA 3/C-
OLTBIIOrO 200 PO3POOICHHIO METOAMK 13 3HOCOCTIMKOCTI MAaTEpIiajiB B
YMOBaxX TEPTS KOB3AHHI, a00 MHUTAHHSAM BITHOBICHHS 3HOIICHUX IIJIsi-
HOK MiJ Ji€r0 MarditTHoro moms. Harenep He icHye MeToxuku BHITPOOY-
BaHb MaTCpialiB B YMOBaxX PEBEPCHBHOIO TEPTH MiJ A€ MATHITHOTO
OIS 3 PI3HUMH HOTO HAIIPSIMIICHHM.

IocranoBka 3aBaanusi. Po3poOacHHS METOIHKH TOCIIIKECHB
cranel Ta CIUIaBiB B yMOBaX PEBEPCUBHOrO TEPTs KOB3AaHHS 3a Aii mMar-
HiTHOrO 1o, CTBOPSHHS YCTAHOBKH JUTS JOCHIKCHHS MOMKJTHBOCTI
JUHAMIYHOTO BIAHOBJICHHS 3HOIICHOI MOBEPXHI JCTANl B MArHITHOMY
OJTi B YMOBaX PEBEPCHUBHOTO TEPTSL.

Po3pobiennss meroauxku. st BUBUCHHS MEXaHI3MY B3aeMOIi
MOBEPXOHb B POOOUUX CEPEAOBUINAX B YMOBAX PEBEPCHBHOTO TEPTS MixX
JI€F0 MarHITHOTO MOJIST CTBOPEHO VCTAHOBKY, IO JO3BOJISIE JOCTIKYBa-
TH TPUOOIOTIUHI BIACTHBOCTI 1 3aCTOCOBYEThCS IS KIIBKICHOT'O BU3HA-
YCHHS CHUJI TEPTHL.

[puctpiii TepT4 sABIIE COOO0 EMKICTE 31 CKISHUM JHOM — KOHTP-
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3paskoM, HEPICHANKYIIPHO OO SKOTO PO3MIIIYIOTE POOOUHI 3pasok.

VcraHoBKka TepTd, 3arajbHHI BHITIN SKOI TOKAa3aHO Ha puc. |,
COPOCKTOBAHO TAKHUM YHMHOM, OO OYJIO MOXKHA NPOBECTH MOHITOPHHT
3MiHHM Tomorpadii moBepxHI TEPTS MiA JI€I0 PIBHOMIPHOTO MarHiTHOrO Mo-
7151, OLIHUTH KUTBKICHI MapaMeTpy YTBOPEHUX OKCHAHHX ILTBOK 1 X reoMe-
TPUYHI PO3MIPH 3aTIEKHO Bl 3HAYEHb MATHITHOTO MOJS, KOHTPOIOBATH
VMOBH TEPTS METATICBUX MOBEPXOHb POOOYOro 3paska Mo «aOCOMIOTHOY
TBEPAOMY KOHTP3pa3Ky, crioctepiratd i gororpadysaty oaHy 3 MOBEPXOHb
TEPT M Yac MPOBEACHHS CKCIIEPHMCHTY.

Puc. 1. 30BHINIMHIH BUTTIAT YCTAHOBKY UL TOCTIHKEHHS MATEPIaTiB Ta CIJIABIB
B YMOBAaX PEBEPCHBHOTO TEPTS MPH Jii MATHITHOTO TTOJLS

VYcTaHOBKA JO3BOMSIE BU3HAYATH (PYHKUIOHATBHI TA 3HOINYBATBHI Xa-
PAKTCPUCTHKU TIAp TEPTS, 3MIHIOBATH MATHITHI BJIACTHBOCTI B 30HI TEPTSI,
3HIMATY YaCTOTHI XapaKTCPUCTUKH IPOLIECY HAMPALFOBAHHSI.

XapakTepUCTHKH YCTAHOBKU JAIOTh 3MOTY 3a3JAJICTiab MiAOHpaTH
MaTepiany 3 ypaxyBaHHAM POOOUMX MapaMeTpiB By3na TEPTs 1 HABKOIHIN-
HBOTO CEPEIOBHIIA.

VYcTaHoBKa CKNIAJAETHCS 3 MPHBOAY 3BOPOTHO-NOCTYIAIBHOTO
PYXY V BHIVIAl CICKTPOABUTYHA Ta Kynauka, rmaat(opMu 3 HAMPSIMHH-
MH, Ha SIKHX PO3TALIOBYETHCA €MKICTh I POOOYOro CEpeAOBHINA Ta
KPIMIICHHS [T KOHTP3pasKka, poOovoro 3paska Ta HaBaHTAXKCHHS. s
CTBOPECHHS IMITYIbCHOTO MATHITHOTO MO 3 HEOOX1THOK MArHITHOIO
IHAYKIIEI0 BOHA MICTHUTh KOTYIIKY IHAYKTHBHOCTI Ta MAarHiTONPOBiA,
3MIHHI METaJeBl HAKOHEYHHKH, B OJHOMY 3 SKHX HOMIIIECHO POOOUHi
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3pa30K 1 TEH30JATYMK U 3HATTS YaCTOTHOI XapakTepucTky. TeH3onar-
YUK 3 €IHAHO 3 KOMIT FOTEPOM, IO PEECTPYE PIBEHB HIymMy. B ycTaHOBKY
II¢ BXOJATH aMIICPMETP 1 TpaHchOPMAaTOp AJsl CTBOPSHHS HEOOXITHOI Be-
JMYUHA MACHITHOTO MOJS, JIYMMIBHHMK LHKIIB, OANKa HABAHTLKCHHS, HA
AKIH PO3TAIIOBAHO MPHUCTPIN [T BUMIPIOBaHHSA Koe(illieHTa TepTs, T'eHe-
parop CHUrHaNB Ul CTBOPEHHS MOMS HEOOXiTHOI 4acToTH, ocumiorpad
JUT BimoOpaxkeHHS )OPMHU BXiTHOTO CUTHATY.

CxeMy YCTaHOBKH TSt JOCITI/PKCHHS MATCPIAIIB HA TCPTSI Ta 3HOLITYBAH-
H# B YMOBAX PEBEPCUBHOTO PYXY B MATHITHOMY MO 300paKCHO HA pHC. 2.

\ |
Puc. 2. ITpuanumoBa cxemMa YCTaHOBKH /UL JOCHIPKCHHS MaTepiaiiB HA TEPTS Ta
3HOILIYBAHHS B YMOBAX PEBEPCHBHOTO PYXY B MATHITHOMY IIOJIi: / — €NEKTPOI-
BHTYH, 2 — KyJa4oK; 3 — mardopma 3 HampsAMHOKO; 4 — EMKICTb JUIs1 poOOIOTO
CEpPEIOBHUINA; 5 — KPIIUICHHS I KOHTP3Pa3ka; 6 — KOHTP3pa30K; 7/ — poOoumi
3pa3ok; § — HABAHTAXKCHHS, 9 — KOTYIIKA IHAYKTUBHOCTI; /() — MarHITONPOBiT,
11 — 3MiHHI HAKOHCYHUKH, /2 — BAXKIITb IIepeaayi pyxy; /3 — BaXKiUTb 11 mepe-
JIa4di HABAHTAKCHHSA

Enextpoapuryn / BuHeceHO 3a Mexi mmatdopmu 3, KyJTauKOBHHA
MEXaHI3M 2 IepEeMILNYE Yepe3 BaXKLIb MEPEAABAHHS PYXY /2 €MKICTh AN
Ppob0UOro cepeoBHIng 4 3 KOHTP3Pa3KOM 6 Tak, 10 MOXKHA IJIABHO 3Mi-
HioBatu mBUAKicTh Bix 0,05 mo 0,5 m/c, a pobounii 3pasok 7 po3ramosa-
HO B 3MIHHOMY HAKOHCUHHKY / / Hepyxomo [11].

KoediwienT TepTst BUMIPIOIOTH 32 CXEMOIO, IO 300paskeHa Ha puc. 3:
MpYKUHA 9 CIpHUMAaE Omip, SKUH BHHUKAE MK POOOUYMM 3paskoM 6 Ta
KOHTp3pa3koM 5. Yepes moTeHioMeTp // omip mepeaaeTbes Ha MICT &, a
JaJi — Ha BiATapoBaHui npunazg /0.

Kontp3pazok moMilyrTh Y €MKICTb, IO A03BOJIE MPOBOANUTH CK-
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CIECPHUMCEHT B 3MAINYBATBHUX, KOPO3IHHUX CEPSAOBHUILAX Ta HA MOBITPI.
1 10 9 8 7 6
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Puc. 3. Cxema BuMiproBaHHS KoedimienTa Teptst: / — mpuBia ABUTYHA; 2 — TA1Q; 3 —

KOMIICHCYBAJIbHA TIPY>KUHA;, 4 — EMKICTh 111 POOOHOT0 CEPEIOBHINA TA KOHTPTINA,

5 — KOHTP3PA30K; 6 — POOOUHIH 3PA30K; 7 — HKCPETIO KUBJICHHS, 8 — MiCT; 9 — Tpy-
JKHHA CHPHHHATTS O1opy; /0 — BOMBTMETP; / / — MOTCHITIOMETP

oo \

Hasmoporu poGouoro 3paska, 4epe3 CKIIO, BMOHTOBAHO 00 €KTUB Mi-
KPOCKOIIA, YEPEe3 CUCTEMY JIIH3 SIKOTO CBITNIO (PoKyCcyeThes v hoTokamepy 3
MOJATBINNM OIPALTFOBAHHAM Ta (DIKCALIE0 HA eKpaHi KoM toTepa. Taka
CHCTEMa JA€ 3MOTY KOHTPOIIOBATH YMOBH TEPTS MCTAICBHX IOBEPXOHb
(pobouoro 3paska) Mo «abCOMIOTHO» TBEPAOMY KOHTP3PA3KY, SKUM € CIICK-
TPUYHO HeWTpaibHe cKio. OCKIIBKH MICTS HAMPALIOBAHHS HA TOBEPXHI
CKITa 3aBXKIY 3aNUIIAOTHCSA MPOAYKTH 3HOCY, TO MOXKHA 3pOOUTH iX eKc-
Mpec-aHami3 Ha MeTanorpadiaHOMy MIKPOCKOMI.

VY mpoueci TepTs BHIPOMIHIOIOTECS aKYCTHYHI XBHII, TOMY TPH-
CTpiHl A7 TOCTIAKEHHS MaTepianiB Ha TEPTS Ta 3HOLIYBAHHS IPH PEBE-
PCUBHOMY PYCi 0ONaJHaHWH aKyCTHYHUM JATYHKOM AJIS 3HATTS Xapak-
TCPUCTHKH B 3BYKOBOMY JIANa3oHI YacTOT, IO BHBOMAITHCA Ha CKPaH
KOMIT I0TE€pa 3a JormoMororw nporpamu Spectrum LAB 3 moxiuBicTiO
3aImicy Ha MarHitHi Hocli. MOMEHT 3MIHH OKCHAHUX ILTIBOK CYIPOBO-
JKYEThCS JOJATKOBOO CHIIOK 3BYKY, IO 3a0PaXKyeThCsl MIAHITTIM 3a-
rajibHOi YaCTOTHOI KPUBOI MO BChOMY YaCTOTHOMY JIAMA30HY 3BYKOBOTO
curHany. ¥ MOMCHT 3PHBY OKCHIHOI IUTIBKH 3 MMOBEPXHI METATy HA Ce-
peanix Ta Bucokux uacrorax 3...20 kI’ crocTepiraeThCs CILICCK 4ac-
TOTHOI CKJ1aA0BOi y Burmsal mikis 3 — 80 ab 10 — 30...— 40 ab (puc. 4).

TexHOMorisl MPOBEACHHS CKCIEPUMEHTY 3HAYHO CIIPOILYETHCH Y
pasi OAHOYACHOTO 3AMUCYBAHHS YACTOTHHX JaHHUX Ta (ororpadyBaHHS
MOBEPXHI TCPTSL.
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Puc.4. XapaxkrepucTHKa YaCTOTHOI KPUBOi

HocmimkeHHsa MaTepianis B YMOBaX PEBEPCHBHOTO TEPTS B MarHi-
THOMY TIONl NMPOBOJWIN TAKHM YHHOM: TMOBEPXHIO pOOOYOro 3paska
MPUTUPATH Ha aOpa3uBHIN MIKPOHHIH IIKYPLI, MICIS YOro MPOMHUBAIH
COHPTOM 1 3BaXKYBaJM Ha aHATMITHIHUX Tepe3ax AJIB-200M 3 tounicTio
10 10™ r. Po6ounii 3pa30K MOMIIIAIN B 3MIHHHUH HAKOHCYHHK 1 BCTAHOB-
TIOBATH HEOOXIMHE HaBaHTAXCHHA — 3,5 MIla. 3MIHHHIE HAKOHCUHHK
3aKPILIIOBAIN HA MArHITOMPOBOAIL. JOCTIKEHHS MPOBOAKUIN HA MOBIT-
pi 31 3HaucHHsM MaraitHoro mojst 0,2 Ta Ta MBHAKICTIO 3BOPOTHO-
noctynansHoro pyxy 0,12 mM/c y IeHTpi KOHTpTLIA.

3a matepian pobodoro 3paska Opamu craigs 651, a koHTpTLIA —
JIC59-1. ExcriepuMeHT MPOBOMIN B TPH e€Tamu: 6€3 MarHiTHOroO Mo,
3 HAMPSIMKOM MaritHoro momust S/NV ta N/S BIZHOCHO ILIOUIUHH TSPT, a
B 30HY TEPTs AOAABANH MO uep3i AlamarueTuk (Zn — 10 20 MxM), mapa-
marseTk (Sn — g0 10 mxm) ta depomarnetuk (Ni — mo 10 Mrm) y BUrISIAL
nopoiky. I'padik 3a1e:KHOCTI 3HOCY BiX HANPAMY MarHiTHOrO moms ta 6e3
HBOTO U151 POOOYOro 3pa3ka MOoKa3aHo Ha puc. 5.

bes nii MarniTHOro mons poOOYHH 3pa30K 3HOLIYETHCA B mapi 3
KOHTPTLIOM, IO MokazaHo Ha puc. 5, 6. [Ipore 3HOC 3pa3zka 3HAUHO
MEHIIHH; ¢ MOSCHIOETHCA THUM, INO YACTHHKH MOPOIIKY, SIKI OyIH x0-
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JaHi B 30HY TCPTS, MEXaHIYHO BTUPAIOTECS Y MOBEPXHIO pOOOYOro 3pa-
3Ka, IO LTIOCTPYIOTh 3HIMKH Ha puc. 7, 6. Ha moBepxHi BHIHO po3masa-
Hi HATUIUI YaCTUHKH Matepiany 1HIIOro KOMbOPY 33 CTaOLIBHOIO 3HO-
LIVBaHHA KOHTPTLIA. MexaHi3M cyMapHOro 3HOCY B YCIX mapax 3 xoba-
BaHHAM PI3HOrO Kiacy (mapamMarHeTHKa, AlaMarHeTHKa) MOPOLIKIB OA-
HAKOBHMH 1 KonuBaeThcs B lanazoni 30..20 MKM Ha KUIOMETP LITAXY
(puc. 5, 6, 6e3 marHity).
BiaHoBneHHA / 3Hoc, MKM/KM
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60

40

24

SIN NIS Bes MM
Puc. 5. 3anexHICTh 3HOCY BiJ MATHITHOTO MO A1 pobo4oro 3paszka 651
E— miaMarHeTHK, B— MAPaMArHCTHK, O — (PepoMarHETHK
BiaHoENeHHA | 3HOC, MKMIKM
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Puc. 6. 3a7eXHICTD 3HOCY BiJl MATHITHOTO TOJ A1t KOoHTpTina JIC59-1:
E— miaMarHeTHK, B— IapaMarHeTuk, O— (epoMarHeTuk
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VY pazi po3MilIeHHS OBEPXHI TEPTS B MATHITHOMY MO 3 HAIPSIMKOM
S/N cnocrepiraerbes 30UTBIICHHS MacH pododoro 3paska (puc. 3), BiANOBI-
JTHO Ha KOHTPTLII BigMIvaeThes npouec 3HomyBaHH: (puc. 6). [lapa tepr,
J0 sikoi momaBaiu (SPOMArHITHHH MOPOIIOK HIKEII0, MAE 3arajibHUN
3HOC (230+24=254 mxm) 3a 1 kM muTsxy.

S =

Puc. 7. Tlosepxnst Tepts JIC59-1 (a), 631" (6) 6¢3 MATHITHOTO TOJIS

HonapaHHs JaMarHiTHOTO TIOPOLIKY CYNMPOBOKYETHCS 30UTBIICHHIM
PO3MIPY 3paska 1 3HAYHUM 3MCHIICHHM KOHTpTIA [-571-H+8) = 563 mrm/im]. Lle
MOSICHEOETECSI BUTICHCHHSIM IAMATHITHOI'O MaTeplaiy i3 30HH TCpTs, HAHOI-
JBIIA KiTBKICTB SIKOTO MICTUTh B KOHTPTLTL (MiJi H LIFHKY).

I3 jomaTkoM y 30HY TEpPTS mapamMarHiTHOro MOPOUIKY (0noBa) Be-
JWYHHA 3HOIIYBAHHS MCTAJICBOrO 3paska ACINO 3MCHIIMIACH, HE3BAXKA-
FOYHd HA HAJUMAHHS OJ0BA HAa MOBSPXHIO (DEPOMATHITHOTO 3paska
(puc 8, a). Ha nosepxni kortprina JIC59-1 cnocrepiraeTecs YTBOPCHHS
3aXHUCHUX TPHOONOTIYHHX IUTIBOK (pHic. 7, 0), 32 paxXyHOK 4YOTO MiABH-
LIYEThCS CYMapHa 3HOCOCTIMKICTE mapu Ttepts  650-JIC59-1 1o
(-325)+(+1,36)= 324 MrM/KM.

3MiHa PIBHOMIPHOTO MAarHITHOTO MO v HApsiMi VS CyIPOBOIKYETh-
€51 3HOCOM TApH TEPTS 3 MApaMETPaMU, BIIMIHHAMU BiJ TOMEPEIHIX.

3MCHILICHHSI CYMapHOrO 3HOCY BHACTIIOK JOAABAHHSA (hepOMArHiT-
HOT'O MOPOIIKY B 30HY TepTs [(-33 + (- 420) = - 473 MKM/KM| THOSCHIOETBCS
VTPUMAaHHSM HOPOLIKY B 30HI TEPTA MK momocaMu MarHiTy. [Ipu mpomy
MOPOMIOK OV e BUKOHYBATH (JVHKLIIO CYXOrO 3MAINYBAIBHOIO MaTepiany.

3MIHHA BETMYHHA 3HOCY MAPH YEPE3 VHECCHHS MapaMarHiTHOTO
MaTepialy OJIoBa CYNPOBOMKYETbCA 3HAUYHUM MOTIPIIAHHAM penbedy
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Tororpadii moBepxH1 TEpTA JATYHHOro KoHTptina (puc. 9, ). Ilpote
3pa3oK 30UTbIIYE PO3MIPH BHACTIJOK MCPCHECCHHS HA IMOBCPXHIO MO-
POLIKY O0Ba. 3 MPOTHUJICKHOTO OOKY AlAMATHITHI CKJIAJ0BI JIATYHI BU-
HOCSTBCS 13 30HH TEPTS MiJ AI€I0 MArHITHOTO MOJISL, IO 301TbIIYE 3HOC
KOHTPTINA.

Puc. 9. Tlosepxua TepTa (epoMarHiTHOTO 3paska 651 3 momasarH:aM Ni (a), Zn
(6) B HAPAMIICHOMY MAaTHITHOMY momi NS

VY pasi BHeCCHHS B 30HY TEPTS JlaMarHiTHOrO Matepiany (LHHKY)
V BUIVISLIl TOPOIIKY TPHOONOTIUHI XapaKTCPUCTHKH MapH TEPTs 3a3Ha-
I0Th 3HAYHUX 3MiH. 3pa3ok Maike 63 3HOLITYBAHH!, BIA3HAYAETLCS BU-
COKOIO YHUCTOTOIO IOBEPXHI TEPTH, MPOTE KOHTPTLIO HAOVyBae JOCTATHBO
BHCOKHX 3HA4YCHb 3HOCY (auB. puc. 4, 0).

BucHoBku. Takum unHOM, MOKHA 3pOOHUTH TaKi BUCHOBKH!
1. Po3pobrnieHo METOAMKY AOCITIKCHb MaTepiaiiB B yMOBax pe-
BEPCUBHOT'O TEPTS B MATHITHOMY TTOTI.
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2. Po3po0neHO VHIKATBbHY YCTAHOBKY Uil BHOPOOYBaHb CTAJICH,
CIJIABIB T2 HEMETAICBUX MATEPialliB B YMOBAX PEBEPCHUBHOTO TEPTA B PI3HO-
MY MarHitHoMy nomni. BumpoOyBaHHS MOXKHA TIPOBOTHUTH SIK V MACTHIL Ta
IIACTHYHMX 3MA3KAX, TaK 1 HA TIOBITPI 0€3 3MAIIyBAIEHOTO CCPSAOBHIIIA.

3. YcraHOBKA JO3BOILIE OCTIKYBATH T4 BI3yaldbHO B AWHAMILI
CHOCTEpiraTH 3a MpoLecamMy penapauii 3HOMEHUX MOBEPXOHb B YMOBAX
PECBEPCHUBHOTO TEPTS B MATHITHOMY TIOJII.

4. YCcTaHOBICHO BIUTUB Jia- mapa- U epOMArHITHUX MaTepiatiB
Ha TPUOOJIOTIUHI MAPAMETPH AP TCPTAL.
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Pa3paGoTana yCTAHOBKA, KOTOPAS MO3BOJUSICT MPOBOIUTH MCIBITAHHA TPH Pe-
BCPCUBHOM TPCHHUH B PABHOMCPHOM MATHHUTHOM ITOJIC, H3MCHATH H KOHTPOJIH-
POBATh HATPY3KY, CKOPOCTh CKOJNBKCHUS M CPEIY TPCHUS, OJHOBPEMEHHO pe-
THCTPHPOBaTh KO(P(HIMEHT TPECHWSL,A TAKKE BH3YAJIbHO HAOIFOJATH 32 IO-
BEPXHOCTBIO TPSHUS 00PA3IA B MPOLIECCE CTO MCTIBITAHMUS.

Puc. 9, cimcok aut.: 11 Hapm.

Svirid MN., Kudrin A.P., Zadneprovskaya S.N., Khimko A.N., Lubyanyy V.V.
Material experiments methodic during reversive friction in magnet-
ic field.

The test-machine was developed, it provides to test materials at reversive fric-
tion in the even magnetic field. It is possible to change and to control loading,
sliding speed and to change the environment of friction. Also the friction coef-
ficient is registered. It is possible to make visual register of friction surface at
testing process.

Crarrs Hagiimia xo pegaxoii 14.10.09.
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