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Hauionarenu mexniunuit ynicepcumem Yxpainu ,, KITI”

AKICTh IIOBEPXOHb IMPY NPENM3IIHIN A0BOII
MATHITHOM’SIKUX CIUIABIB

Poboma npucesuena excnepuMenmainvHoMy —O0CAIONKENHMIO GNAUGY  MEXHONOZINHUX
haxmopie 06pobKu wa napaMempu WOPCMKOCMI MA HAKAEnY 06POGIIOCAHUX NOGEPXOHD
demaneii 3 BUCOKONE208AHUX 8AKKOOGPOOMOGAHUX Maznimnom axux cnaaeie SIHMT,
79HMA, Mu-metal.

Jns aproMarusanii cydacHoro MamrHOOYAIBHOTO BHPOGHHITBA YIPABJAIHHA JIiHiAMM Ha 6asi
gepcraris UIIY i cTBopeHHS IHYYKUX BHPOGHHYUX CHCTEM HEOGXi[HO HAKONMYYBATH, HALCHKHUM
YMHOM TepepobisiTh i BUKOPHCTOBYBaTH Beauki o6’emu imdopmauii. [lus uboro y cydacuii texwini
BUKOPUCTOBYIOThesS pisHi cucreMu Ha 6a3i amapartypu MarsitHoro samumcy (AM3).

OnauM i3 KIOYOBHX MOMEHTIB y mijBUineHdi mpogyktHBHOCTI AM3 € CTBOpEHHS BUCOKOTOYHMX
MAarfiTHUX TOMAOBOK, MATHITONPOBOAM SIKHX  BHTOTOBISIIOTH 3 CYYaCHHX  BHCOKOJErOBAHUX
CTPYKTYPHOUYTJMBUX i BaxkoobGpobmoBanux wmarepiamisa tumy 81HMT, 81HMXT, 82HMMUXT,
79HMA cuctemu Fe-Ni~Mo—Ti—Cr-1Ir.

OcranniM YacoM B HAyKOBO-TEXHiuHil jiTeparypi 3'apisucs nyGaikanil 3 BUBYEHHHA POIHECIB
TOHKOTO anMasHo-aGpasuBHoro miaidysanust [1-4].

OjiHax BHMOrM JO IapaMeTpiB SKOCTi [OBEPXOHb MAIHITHUX TOJOBOK HEBIMHHO 3POCTAIOTH, IO
JMKTYETbCS BUMOTaMH Oe3MepepBHOrO MiABHUINCHIA €IEKTPOAKYCTHIHIHX XAPAKTePUCTHK TOJIOBOK.
Takum umrOM, HA cydachoMy enani cTBopexHHs AM3 /st rofoBok 3 po6ouuMu 3a3opamu 2 MKM
HeoOXi/(HO BUKOHYBATH Taki BUMOrM: HeoOxifHo 3abe3nequts WOPCTKICTL MAOWKH PO3GIOKYBAHHS
HaUiBOJIOKIB i po6oUuX MoBepXoHb B Mexkax Ra = 0,050-0,070 MxM, BiAXUIEHHS! Bil MIOUMHHOCTI ~
ImMxM Ha JomxuHi 25 MM, 6oukomnonathictb (cigmononi6uicTs) po6ouoi MoBepxHi ~ IMKM, POCTPOTY
KpoMok pobouoro 3azopy B Mexax 0,03-0,05 mxm (to6ro r < 0,058 , ge r — pafiye kpoMki, S —
HIMpUHA 3a30pYy), AKICHE BHKOPHMCTaHHsS pPo6OYOro 3a30py OAHAKOBOMY IO BCili Horo wmpuni, Ges
BM ATHH | 3ATATYBAND, MO 3abe3lievye IPABUIBHY OPICHTAII MATHITHOTO 1TOJsT HA 3230POM.

11i BHCOKI BUMOTrH BHKOHATH METOJAMH TOHKOIO aJAMA3HO-a6PasHBHOTO ULIIYBAHHS HEMOMKJINBO.

Mera i 3aBJaHHS AOCHIKEHHS

MeTol0 1BOTO JOCHI[MEHHA € BUBYEHHS BILIHBY TEXHOJOIIHHMX PEXHMIB 06POGKH MeTOAaMH
Npelu3idiHol JOBOJKK Ha HKICHI MapaMeTpH TOHKHX [OBEPXHEBHX [IAPIB CTPYKTYPHO-UYTIHBHX
BUCOKOJIETOBAHNX MarmiTHOM sikuX criagis 81HMT, 79HM i Mu-metal (OPH).

OcHoBHI 33aBJIaHHA €KCNEPHMEHTAJIBHOIO JOC/I/UKEHHA BHXOLMHN 3 [IOCTAHOBJIEHO] OCHOBHOI MeTH
i 6y copmysboBaHi SIK BcebGiuHe eKCTlepUMEHTa/IbHE BUBYEHHSA PEXKHMIB IIpelmsiiinol noBoaku Ha
IMOPCTKICTh MOBEPXHi, IAMOUHY i CTYMiHD HAKJIEITY.

Po6ora BUKOHYBajach y paMKax KOMILIeKcHoro pociaipxexnsa ,KombinoBaHi Metoju abpasuBHO-
anMasnoi o6pobKr BaxkKooGpobmoBaHux MaTepianis”, uio npopoxuaack 3 1994 mo 1997pp. B Mexax
JEPKABHUX HaykKoBo-TexHivHux nporpam 05.43, 04.04 IKHT ra Minnayxu Yxpainu.

PesyabraTi AocCHiJMKeHHA

Ananiz nitepatypu [3] mo3Boisie mifiTH BHCHOBKY, 110 HaBeieHi BHCOKI HApPaMeTpH SIKOCTi
NOBEPXOHD  MOXJMBO  3a6e3NEYWTH  JMille TOHKOK  MAalMHHOW  joBoakon  (aas  nuoumy
po36IOKyBaHHA) i Metropamu cynepdininty (11 po6oYUX MOBEPXOHD).

HuxuenaBezeni pe3yJbTaTH [OCHiMEHb BIVIMBY pPIi3HHX MeTOAIB JMOBOJKM Ha mapaMerpu
MOPCTKOCTi, TOYHOCT] | HAKJ/IeNny MOBEPXHEBHX LIApiB MarHiTHHX [OJIOBOK.

Jas upeumsiiinol MexaniuHoi AOBOAKM BHEOpHCTOBYBaBca Bepcrar C—15, y gKoMy IMHHAETD
PO3TAILOBAHO EKCIEHTPHYHO oci obepTaHus jobBigHoro aucka. Ha xopoMueni nmmmnjens y #oro asox
LUEHTPaX BCTAHOBJIBAMMCh MPHCTPOL TURY UEHTPOBUX HAKIAAOK, Y IHi3faX KOTPUX BCTAHORIIOBAINCH
Hanig6/I0KH MarHiTHHX ToJOBOK Tak, IHo6 nuonxHa oOpobKH TopKaiachk ILIOCKOI NMOBEPXHI AOBIAHOTO
mucka. [Ipu obepTanHi WNHHAEHS 3 KOPOMHCJIOM 3aBiAsKH €KCUEHTPHUCHTETY HAIiBOJIOKHM OGepTAIOTLCS
BIZIHOCHO CBOIX IEHTPiB, a 3aBIAKH OGePTAHHIO AOBIAHOIO AWCKY TPACKTOPIs NOBOJKH HAFaiye
peryJisipHy apxiMenoBY CIIipajib.
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Mluungens  sepcrata C—15 Mae Mox/MBiCTD [IaBaTH Y  BEPTHKANDHOMY — HATPSMKY.
ExcriepuMedTdH BHMKOHYBAJIHCh HPH WIBAAKOCTI 06epTiB BepTHKajbHOTO umuHzesss 198 o6 /xB i
josignoro aucky 60 o6,/xB npu mepeMiHHOMY HaBaHTa)KEHHi Ha IMHHAE b, 10 3abesneuysano
nUTOMHUi THCK HA noBepxHi 06pobku ~ 0,5-0,75 kr/cm?,

Martepiasom creniaJgbHO MiATOTOBJIEHHOTO MIA HMOBOAKH JUCKY OY/IM TAOGYISpPHUEA YaByH, Milb,
0JIOBO, CKJIO MapkH ,,Ilipekc”.

A6pa3uBHA CcycleH3isi TrOTyBajJach 3 MIKPOUOpPOWIKIB Kapbify KpeMmuiio 3enenoro (63C),
erektpokopyHay Gisoro (23A), M'sikol cy6MiKpoHHOI macTh ,AiaManTiH”. 3epHHCTICTh NOPONIKIB
ckaagata 1; 3; 5; 10 Mxm. B pobouy 30HY cyclieH3ist 1o/laBaiach KpanebHuM METOIOM.

Ta6auys 1
3anexnicmy wopcmrocmi ma mounocmi 06pPoHACHUX NOBEPXOHD 610 MCOOY
Mawunnoi dogodxu daa 3paswie iz cnaasy 8THMT

Binxnnenns
Ne Yac noBOJKH Hapamerp BiA
=% Meton o6pobku | wopctkocti Ra, ;
3/n XB. TLIONHHHOCTI,
MKM
MKM
YapyHHHN AHCK, MIKPONOPOILIOK 3 7y o
1 63CM10 0,132 1,2-1,4
Mignuit auck, MiKponoponiok 3 B
2 63CM14 0,128 1,2-1,3
YasyrHHHA AHCK, MIKPONOPOIIOK 3 A
3 23AM7 0,110 1,2-1,3
Mianwi a1ucK, MiKponopoulox 3 i
4 23AM7 0,105 1,2-1,25
UasyHauil AUCK, MiKpOTIOpOILOK 9 g
S5 23AM3 0,098 1,15-1,2 N
Minnuii auck, MIKPONOPOIIOK 9 ¥
6 93AM3 0,09 1,13-1,18
: o 2
7 Ougos ;m.m?i ,Illflf.:l{:' nacra 12 0,07 1.4-1.6
,AlaMaHTiH
KombiHoBaHA JOBOIK:: 15
8 a) yaByHHu#l JuCK, Mikponopomok 63CM10 3 0,05 0,9-0,11
6) on0B'sHUEA AMCK, Mikpomopowok 23AM3 12
KoM6iHoBaHa JOBO/KA! 16
a) yaByHHHHI gucK, MiKporopomok 23AMS 3 -
3 6) Mignuit auck, mikpomopomok 23AM3 5 e 0i0670.01
B) ojioB’sHHH AHCK, TTAcTa ,AiamMaHTin” 8
Kom6inoBana RoBOIKa: 18
10 a) yaByHHHWH AuCK, MiKpomnoponmiok 23AM3 10 0,03 0,5-0,06
6) ckao ,Hipekc”, nacra ,fiaMantin” 8

CynepdininypaHas po60YMX INOBEPXOHb MAaTHITHHX TOJOBOK BHKOHYBA/IOCh B TEXHOIOTiUHMX
olpaBKax Ha TpelisifinoMmy cynepdininiiomy Bepcrari ,Foster—15" (CILHA). Pexumu cynepdininry
3MiHIOBAAKWCh B JiaNA30Hi: YacToTa KOAMBaHHA abpasusnux Opyckis 700-2000 ne.x/xB, ammuiityja
KoJiuBane 6pyckiB 2—5 mM, muromuit tuck 0,5-0,7 kr/cMm2, noesgomxas nogada 0,25-0,40 M/ xB,
OKpYIKHA IMBHAKICTb geraneid 20-50 M/ XB.

Jlnst eKcriepMMeHTiB BMKOPHCTOByBasmch Gpycku kap6ify xpemuito seneroro (63C) seprucricrio
M5, M7 i enexrpokopysny xpomucroro (23AX) sepnucricrio M1.

Y scix Bumaakax cynepdiHimyBaHHS BHKOPHCTOBYBaJach pifuHa 3i ckiaagoM: rac — 82—87 %,
Mawmnuie Macao — 10—15 %, oseitnosa kucjora — 3 %.

OcHOBHI pe3yNbTaTH €KCHEPUMEHTANLHUX AOCHiKeHb HaBeaeHi B Tabi. 1-6.

AHani3 HaBeJeHUX JAHHKX NOKa3ye, 1o mpK o6pobii Ha TBepAWX AucKax (4aBYH, MiAb) BIaeTbcs
OTPMMATH IJIOUIMHHICTh BHILY HiX IPH JOBOMIL HA oJioB'sHoMy mputHpi. OnHaK 4HMCTOTa MOBEPXHI,
o6po6.ieHol Ha OJIOB'SIHUX UpUTHpax, Buma. Hamaranus oTpHMaTH BHCOKY TOYHICTh npH 06pobili Ha
NpUTUpaX TiJBKH OJHOTO MaTepialy 3 IOCTYNOBMM 3MEHIUEHHSIM 3€PHMCTOCTI BHKOPHUCTOBYBAHMX
MIKpPOTIOPOIIKIiB MO3UTUBHOrO PE3YJNbTaTy HE JAH.



BICHHK XKATY Ne 2 (26) Texwniuni nayxu

3 inmoro 6oky, B peay/bTaTi KOMGIHOBAHOI D6POGKM 3i 3MEHUIEHHIM 3€PHUCTOCTI MiKPOMOpPOIUKIB
HA OCTAHHIX [epexXoAax BJAETbCH OTPUMATH HEOOXijHi MAOHIMHHICTD i HIOPCTKICTD [OBEPXOHb, SKi
BIAMOBiAIOTh BHCOKMM BHMOraM JIO NapaMeTpiB MOBEPXOHb, fKi BHUCYBaE TeXHOMOriqHul npoilec
BUIOTOBJICHHS GJIOKIB MarHiTHUX TOJIOBOK.

3Hayuuit inTepec IS iHIKEHEPHOI IPAKTHKA MAC BUBYEHHS BILTHBY DEXKHMHUX dakTopiB AoBoaKH
Ha WIOPCTKicTh mosepxHi (taba. 2).

Tabauys 2
Bnaue numomozo mucky na napamemp wopcmocmi nogepxons Ra npu mawunniii dosodyi.
Abpasue — nopowru 23AX, sepuucmicms — M5, M3, M1; mamepian ducky —~ wacyn; weudxicme
piaauna — 7 m/xs, cnaae 81HMT

Ne TTuTommii THCK, Tlapamerp moperkocTi
a/n kr/cm? Ra, MkM
1 0,565 0,112
2. 0,627 0,118
3 0,706 0,140
4 0,753 0,175
5 0,807 : 0,181
6 1,1 0,185
7 1,2 0,191
8 1,4 0,196
9 1,6 0,201

Illo crocyetbesi 06pobku po6ouMX IOBEPXOHB TO.TOBOK MeTOAOM cynepdiHillyBaHHS, TO BHCOKI
BUMOTH [0 SKOCTI IIOBEPXOHb i pO3KpuTTH pobodoro 3azopy (6es 3aTaryBaHb i CKpPUBIEHD)
BHKOHYIOTBCSL B IIOBHOMY 06Gesi3i (taba. 3).

3oBHimHIA BurasL pobounx 3a3opis npu 36iibmenni v 450 pasis nokasano xa puc. 1, 2.

Puc. 1. Pobouuil 3a30p 20206Kl WUPUHOIO I MKM NICAS WAIGYBANHI HA KPYLAOWNIDYEANHOMY
sepcmami xkpyzom 63CMI14CM2 I'n (36irvwenns — y 450 pasie).

Puc. 2. Pobouuil 3a3op 20108Ku wupuror MM nicas o6pobxu nocepxui memodom
cynepinimysanun 6pycxamu 23AXM3ICT (36irvwenns — y 450 pasis).
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Ta6auys 3

O6pobia po6o4oi nogepxii 204060K MemModoM CYRepHIHIUYEaHNA
onst cepoeunuxie 1z cnaasy §THMT

Homep ronoskn Yac o6poGKM, XB lIapaMele ' ﬁif{ﬂmc ¥ iﬁgﬁoﬁ 3:;;;;?
2 10 0,050 BiJiMiHHE
6 11 0,040 BiMiHHE
10 11 0,040 BiAMiHHE

3naunuil HAYKOBWH 1HTEpeC Ma€ BHRYCHHA HaKJeNy NPH PI3HMX MeTOJaX [OBOJKH.

3rigo 3 Meroaukoo [4] BuEBYeHHS HakJeny BHKOHYBAJNACh PEHTEHOCTPYKTYPHHM |
metasnorpaditanmM anamizom (BuMipioBanuch IMUPUHA MiHIT peHreHorpamu B(311), nanpyru IT poay
Aa/a - 104 i mikporepaicts HJI) .

PeaynpraTi eKCllepHMEHTIB HapefeHi B tabn. 4—3.

Tabnuys 4
Hapamempu naireny npu pyuniv doeodui cnaasie STHMT
Ne | MeTtoa o6pobxy i abpasuBHui BGLD flapamerpy Haxieny T Oxos0jpKeHHs
3/ iHCTPYMEHT i ! Aa/a-107* r /ﬂ;n# mp o6Gpobi
Pydna foBoaka Ha a6Gpa3uBHi s
1 HIaaiin” (CHIA) seprucrictio 47,0 753 356
2025 Ky OXOJIO/DKEeHHS
Pyuna noBojxa na a6pasuBbi Bea
2 63CM20CT1K 52,0 21,1 284 '
(nikponit) OX OTO/IKEHHS
Pyuna noBojika HA YaBYHHOMY
3 JMCKY, IMAP’KOBAHHOMY 38,6 11,9 171 [ac 3 creopinom
MikporiopomkoM 23AM1-M3

AHazis HaBe/eHHX JAHMX NOKA3ye, IO MA€ MiCIle TCH/CHIIA A0 3MEHINEHHS NapaMeTpis HaK/cly
3 BUKOPUCTAHHSM OlJbll MIJIKMX 3€peH i 3MeHHmIeHHsSM IuToMoro Tucky. e moxe OyTu mosicHeHo
MeHIIUMHY [AOMMHAMM 3pi3y TOOAMHOKHMH 3eDHAMM, BiANOBI/IHMM 3HWKEHHSM CKJAJ0BHX CUJ
pizanHg i 3MeHIIeHHsM fii rracTudHUX AeopMaitiii npu o6pobili B'SIBKHMX MATHITHOM'SIKMX CILIABIB.

Tabauys 5
3anexnicms Haxaeny 6i0 xapaxmepucmuku dbpasuenozo THCMPYMeHmMY npu Mawunnit doeodyi
PLIHUX MAZHIMOM AKUX CHAGGLE

M ?Tt" Xapak- Tl Marepian 3paskis

pian TepHc- itk
AoBOA- THEZ — 81HMT Mu-metal 79 HMA

HOTO MIKpO- ’ 2 ) =
e | sk KI,/cM B(311) Aa/a-10 B(311) Aaja-10 B(311) Aa/a-10

MM MM MM

Yanyn 2131\‘::; 0,56 | v 48,5 16,1 40,2 12,1
danyn | 23X | 070 45,4 17,6 43,5 13,4 45,1 17,3
Yapyl 23AM1 0,70 44,7 14,3 43,9 12,1 40,5 15,4
Hasyu MoM1 0,70 45,0 11,8 44,7 12,3 42.1 11,7
01080 2&'2? 0,56 40,2 12,1 421 13,7 39,7 12,5
Q.10B0 MoM1 0,70 40,5 13,6 43,0 14,7 41,4 12,1
Qnoso MoM1 0,75 40.9 12,7 43,1 13,5 42,1 12,4

B ra6n. 6 nabemewi AesKI pe3yNLTATH €KCHEPUMEHTIE 3 BHBYEHHSI MAPAMETPIB HAK/IENy IIpH
cynepdiHimyBanui. ‘
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Tabauysa 6
3anexunicms Haxkteny 3pasxic i3 cnaaay 8THMT i Mu- metal

610 muny abpasusy npu cynepghiniwyecanni

Ilapamerpu Haxjseny
XapaxrepucTu-
Ka aGpa3HBHOTO 81HMT Mu-metal
iHCTpYMeERTa
B(311) mm Aaj/a-10"* B(311) mm Aa/a-10"
63CM7CT1 48,6 18,5 47,9 17,6
23AXM7CTH 48,4 18,5 47,6 17,3
23AXM3CT2 47,4 13,1 45,2 12,8
23AXMICT2 45,7 12,2 44,1 11,6

[IpoBesieHi BUMipIOBaHHA HapaMeTpiB HakJely Ha pisHHX piBHAX nicasd TpaejieHHs 3pasKie 3
KPOKOM ~ 1 MKM ToKasaJio, mo raubuHa HAKJemy npH ManTdHHLN J]OBOL{].['I 1ie IHepeBHILYE NMO3HAYKH ~
5 MKM, a npu cynepdininrysanni ~ 1-1,5 MrM.

BucHosxu

1. Jlas 6esyMOBHOIO BHKOHAHHA BHCOKHMX TEXHIYHMX BHMOr, #AKi BHCYBAIOTh TEXHOMOTIYHI
napamMeTpH, O6pOOKY MarHiTEMX TOJOBOK PEKOMEHJYETbCS BHKOHYBATW 33 TAaKUMY TEXHOJOTIMHIM
IMKIOM: TOHKE MJOCKe HiMipyBaHHA 3 HACTYIHOK MAIWHHOK JOBOLKOK MOBEPXOHD PO3GIOKYBaHHS
MAaCHiTHUX TOJIOBOK 1 TOHKe 30BHIIUHE Kpyrie auiidyBawes 3 PIHIIHOW  JOBOAKOI
cynepdiniuryBanusaM (18 po6OdHX TOBEPXOHD MATHITHAX rOJOBOK).

2. O6po6ka MarHiTOM SKHX CILIABIB 3 HABEAEHUMHU TEXHOJOIIYHMMH PEKOMCHIAIIAMU i peXxuMaMu
pizanus 3a6e3neuye MOKPAIIEHHs eJeKTPOAKYCTHYHHX NapaMmeTpiB GJIOKIB MATHITHHX I'OJIOBOK.

JITEPATYPA:

1. Taspuw A.Il., Coadamenxo JI.A. Bpicokue rexnomornu npu mnu@oBaHUM MarHUTOMATKHX
crtagop / / Pesanve u uncrpymenr. — Ne 51, — XITY, 1997, — C.24-28

2. Tlaspuw A.Il., Cordamenxo JI.A. OcoGerHOCTH TpoNECCa TOHKOro WmUQOBAHUA MATHUTO-
MSITKMX MATEPHAJIOB aJMA3HBIMU M 31hGopoBbiMH Kpyramu. ,Mechanics 98" Prazy Naukovi
Conferencija. — Vol.1. — Warshawa—Rzeszow. — Poland, 1998. — P. 227-232.

3. Taspuwe A.ll., Coxrdamenxo J.A., Moxan Cpanusacan, Poux T.A. Brausanne
TexHoJJornueckux ¢axropos nuridoBaHus Ha roje padoderoc 3as’opa MArHUTHBIX TOJIOBOK.
Bicti Axagemii imxeHepHux Hayk Ykpaiun / CreniasbHui#l TeMaTHYHWH BMIYCK BijiieHHsA
Ba)KKOTO i TpaHcnopTHoro mMampnobyaysanns, — 1999, — C. 75-86.

4. Tlaspuw A.Il., Condamenxo JI.A. Tlytu ymeHbllleHus HakJ€éna npu LIH(POBaHUN
MarHUTOMATKHX crapoB. B ku. Ilporpecusma Texmixa i Texwosoris mammnoOyXLyBaHus i
spapioBaibHoro supobuuirrea. — Tom II. — HTYY “KIII". — Kuis, 1998. — C. 37-40.

TABPUII Amatoniit IlaprmoBua — poxTop TexHiuHuX HayK, npodecop kadenpu Texhonorii
ManuHobyysanns HaiioHaibHoro Texsigsoro yHisepceurery Ykpainu ,KIIT".
Hayxosi inTepecu:
- dinimHi npouecu o6pobku AeTateil y MamMHoGyyBaHi.
Vkpaina, Kuis-056, mpoc. Ilepemoru, 37.
Ten. (en.): 241-96-57.
Moaano 12.08.2003



