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CTpyKTypa Ta BJIaCTHBOCTI OBEPXHEBOI0 IAPY iHCTPYMEHTY 3 CTaJIi
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JlocnipkeHo BIUIMB IapaMeTpiB MarHiTHO-aObpa3nBHOI 0OpoOKM Ha OyZOBY Ta BIACTUBOCTI MOBEPXHEBOTO IIApy

IHCTPYMEHTY 3 HIBHAKOpi3anbHOI cTani POMS.

IToka3aHo, 110 OCHOBHHUMH (paKTOpamH, L0 BIUIMBAIOTh HA CTPYKTYPY, MIKPOTBEPICTh 3MIl[HEHOTO IIapy,
HIOPCTKICTh MOBEPXHi € IBUAKICTH Ta Yac OOpOOKH, BETHMYMHA YACTOK IOPOIIKY, 3 SIKOTO (POPMYETHCS MarHiTHO-
abpa3uBHUH IHCTpYMEHT. BusABIEHO XapakTep 3MIHM MIKpOTBEPIOCTI MOBEPXHEBOTO INApy WiCAsS MAarHiTHO-

abpa3nBHOT 0OPOOKH Ta HECTAOLIBHICTh 3MIITHEHHS B Yaci.

KunrodoBi cioBa: marniTHO-abpa3uBHa 00po0OKa, crains POMS, cTpykTypa, MIKpOTBEpHiCTh, MOBEPXHEBUIT IMIap.
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I. Beryn

OpHiero 3 omepamiid 3aKIIOYHUX CTamiif TEXHOJO-
TIYHUX TIPOIIECiB, IO IIHUPOKO 3aCTOCOBYIOTBHCS IIPH
BUTOTOBJICHHI JeTaneil, € abpasmBHa o0poOka. Cepen

pi3HOBHIIB  aOpa3uBHOI OOpPOOKHM BCe  OLIBIIOrO
mommpeHHs Ha0yBae MarHiTHO-abpa3mBHa 00poOka
(MAO).

OnHuM 3 METOJIB MiJBUINEHHS 3HOCOCTIMKOCTI
MOBEPXOHb POOOUYUX EIIEMEHTIB PIKYyYOro IHCTPYMEHTY €
(opMyBaHHS TOBEPXHEBOTO IMIApy 3 IiJBUIICHOIO
TBEPIICTIO Ta CTabUIBHOIO MIKpOCTPYKTYPOIO,
BIICYTHIMH Ne()CKTHUMHU 30HAMH, SKi BHHUKAIOTH i
yac BUTOTOBJICHHS IHCTPYMEHTY Ta iHIIe. Bupimmru mro
pobieMy MoOXxHa 3aBIsIKd MAO.

II. BiuiuB MBUAKOCTI MarHiTHo-a0pa-
3MBHOI O0pOOKH HAa TOBIUMHY Ta
MIKPOTBEpPAICTh 3MIIIHEHOI0 WIApy
crajai P6M5

MarniTHo-a0pa3uBHa 00poOka MicTUTh y o0l
OTHOYACHY MHif0 Ha OOpOOIIOBaHMH 3pa3oK IMOCTIHHOTO
MarHiTHOTO TIOJNIA Ta TIPOLECIB, IO BHHUKAIOTH IIPH
3ITKHEHHI  [MOBEPXHI 3  IOPOLIKOBHM  Di3ajbHUM
IHCTPYMEHTOM — MIKpOpi3aHHs, MIKpoy1apu abpa3uBHHX
YaCTHHOK, IUIaCTMYHA JedopMaliis HOBEpXHEBOi 30HM.
Ile ckmamHe CIOJyYeHHS BIUIMBIB pI3HHX (aKTOpiB

JIO3BOJISIE JIOCSITTH TIEBHOTO 3MILIHIOIOYOTO eeKTy.

Y sdKocTi BHXITHMX 3pa3KiB BHUKOPHCTOBYBAJIH
PO3TOPTKU Ta CBepijia i3 cram POMS, mio mnpoiunm
3BHYaliHy TepMooOpoOKy. Buximna tBepmicte 63-
64 HRC, mikpoTBepaicTb cepueBunu 8-8,5 I'Tla.

MarnitHo-a0pa3uBHy 00pOOKY IPOBOAMIIM B YMOBaxX
TUIy KiJlbIlleBa BaHHA 3 BEJIMKUMH MAarHITHUMU
niinuHaMy (PO3Mip HIUTMHH MK TOBEPXHSIMH JIETami i
MONIOCHUX HAKOHEYHWKIB Oimpmn HiX y 10 pazis
MIEPEBUIIYE PO3MIPH YACTHHOK IMOPOIIKY) ONTHMaibHA
MarHiTHa iHOyKmis ckmagae  0,4-0,6 Tn, mBHAKICTH
MarHiTHO-abpa3uBHOI 00poOku — 2,0-5,0 m/c. ¥V skocti
MarHiTHO-aOpa3uBHOrO  MaTepiajly BHKOPHUCTOBYBAIIU
mopoiok [Tommam-T gBox (hpakiiii (3 po3MipoOM YacTOK
100-200 mxm Ta 400-600 MKM), 110 Mae YyHiBepcalbHi
a0pa3uBHO-TIONIPYOUi BJIACTHUBOCTI, Ta SIKHIA

Puc. 1. MikpocTpykTypa 3MIIHEHOTO IIapy
crami P6MS5 micns  MarHiTHO-abpa3uBHOI
00po6xw (x 400).
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Puc. 2. BB 01BHAKOCTI MarHiTHO-aOpa3uBHOI 00OpOOKH Ha PO3IIOALT MiKpPOTBEPIOCTI IO TOBIIHHI
3MilHEHOTo mapy craix P6MS.

3aCTOCOBYIOTH JUISl MaTepialiB pi3HOMaHITHUX KJIaciB, i3
PI3HOMAHITHOIO TBEPIICTIO, B'SI3KiCTIO, CKIIAAOM 1 T.IL[1].

3pa3ku  JOCHUKyBaJlM 32 JOIMOMOIOI  MIKpO-
CTPYKTYpHOTO,  JHOPOMETPHYHOIO i peHTreHo-
CTPYKTYPHOTO aHaIi3y.

MikpOoCTpyKTYpHHUI aHaJIi3 MMOKa3aB, IO MOBEPXHEBA
30Ha 00pobienoi crani POMS Mae 3HIKEHY TpaBIIEHICTH
(puc. 1). lle, ouYeBMAHO, MOACHIOETHCA HANPYKCHUM
CTaHOM IOBEPXHEBOi 30HU. Y Po0OOTI [2] MoKa3aHo, 0 B
NPUIIOBEPXHEBOMY HPOLIAPKY HAIpyrd CTUCKYBaHHS Ha
rmuounai  0,5-1 MxkMm gocsrarots  600-1200 MIla B
3aJ€KHOCTI BiJ IIBUJIKOCTI OOepTaHHA 1 3HAYEHb
MAarHiTHOI 1HIYKIIi, 1 He 3ajexarh BiX 4acy OOpOOKH.
3aBsKM IUIACTWYHIN JedopMalii NMOBEpXHI 3epHaMu
MarHiTHO-aOpa3sMBHOTO TOPOIIKY i BIUIMBY MAarHITHOTO
noisi, (GopMyeTbCs TMPUIOBEPXHEBHH INPOIIAPOK 3
HanpyraMmy, YTBOPEHHMH NEBHHUMH YMOBaMH MarHiTHO-
aOpasuBHOi ~ 00poOkm. TpebGa  Big3HAUMTH, IO
eKCIIEPUMEHTAIBHO HE OYyJI0 BHSABICHO OyIb-SIKOTO
3MIIHIOIOYOTO e(eKTy Bijl BIUIUBY TLIbKH MEPEMIHHOTO
MAarHITHOTO MOJisi, 0€3 y4acTi iHIIKUX (aKTOpiB MAarHiTHO-
abpa3uBHOi 00poOku. ToMy 3MIHHMMH TapaMeTpaMu
CTaJli IIBUJAKICTh OOEpTaHHS HABKOJIO BiCi KUIBICBOI
BaHHM Ta BEJIMYMHA YaCTUHOK aOpa3uBHOTO MOPOILKY.

Y cTpyKTypi TNpPHIIOBEPXHEBOTO TPOIIAPKY CTalll
P6MS micnst MmarHiTHO-a0pa3nBoi 0OPOOKH MTPAKTHYHO HE
CIIOCTepIraeThCsl 3HAYHUX IEPBHUHHUX KapOiliB, mpoTe
IpiOHI amcriepcHi KapOigu PO3TAIOBYIOTHCS — OUTBII
piBHOMIipHO. MiKpOTBEepAiCTh Li€1 30HU IiABAIIHAIACS 10
11,5-11,7 I'Tla B mopiBHsAHHI 3 BuxigHOWO 8,0-8,5 I'Tla.

Bim3Hadeni aBTopoM [2] 3MEHIIEHHS KUIBKOCTI
3aJIMIIKOBOIO ayCTEHITy B 3arapToBaHiid crami P6MS y
pe3ysbTaTi MarHiTHO-abpa3uBHOI OOpOOKH, Y HaIIOMY
BUMAAKy (npu oOpoOIi TOTOBOrO IHCTPYMEHTY —
PO3TOPTOK, CBEpJE) HE MOXKE I'paTH 3HAYHOI pOJIi, TOMY
mo o6poOLi mignaBagucs 3pa3Ky, IO HPOUIIIM HOBHUN
OUKJI ~ TepMooOpoOku: rapryBanHs 3 1220°C i
TpupazoBuid Bigimyck npu 560 °C. 3aiUIIKOBHI ayCTEHIT

y BHXIZHOI cram ckinamaB He Oumeme 3% 1 Hi
PEHTTECHOCTPYKTYPHO, Hi MIKpPOCTPYKTYPHO HE
Bu3HauaBcs. [Ipore MOXHA MOPUOYCTUTH, UIO B
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NPUIOBEPXHEBIH 30HI 1 I MiHIMalbHA KIJIbKICTh
3aJIMLIKOBOTO ayCTEHITy 3BeAeHa JI0 HyJIS.

Y rtakmii cnoci® MiABUINEHHS MIKpOTBEPAOCTI
MTOBEPXHEBUX TMPOIIAPKIB MOYKHA IOSICHUTH TOJIOBHUM
YUHOM CTBOPEHHSM Y HHX HAIpyr CTUCKaHHA Ta
T ABUIICHHSM KUTBKOCTI IpiOHOIUCTIEPCHUX KapOiIiB.

Brumis 30inbIIeHHS] JTIHIHHOT MIBHUAKOCTI MTOPOIIKO-
BUX 4acTOK MAI, mpu iHIMX piBHUX yMOBAaX, BHSIBHBCS
y 3pOCTaHHI TOBIIMHHU 3MIITHEHO1 30HH Ta IEPEPO3NOALTY
MO TIMOWHI MakCUMYyMiB Ta MiHIMYMIiB MiKpOTBEpAOCTI
(puc. 2.). B koxHOMY pasi Bigpa3dy IIijJ MOBEPXHEIO
3HAaXOIUTHCS 30HA 3 BIZHOCHO 3HM)KEHOIO MIKpO-
TBepaictio (9,5-10,0 I'Tla). ToBumHa i€l 30HM CKiagae
Big 10 10 50 MKM B 3aJIe)KHOCTI BiJ| IIIBUJKOCTI OOPOOKH.
Xoda MIKpPOCTPYKTYpHO 1 peHTreHorpadidHo B 30HI
HISKAX 3MiH HE ITOMiYeHO, ajlé MOYKHA MPHUITYCTUTH, IO
1€ 3B’S3aHO 3 OCOOJIMBOCTSAMH BHUXOAY HAa ITOBEPXHIO
nedekriB marepiany B Tpoleci IUIACTUYHOTO jedop-
MyBaHHS TOHKOTO TIIOBEPXHEBOTO MPOIIAPKY IpH
Mar"iTHo-abpa3uBHOI 00poOIli Ta HEBETUKHUM BiATHC-
HEeHHSIM JpiOHOIMCIIEpCHUX KapOiaiB Briuub marepiaiy.
Haii6inbi cyTTeBO MOMIOHE 3HMKEHHS BUSIBIISIETHCS IPU
MiZBUICHUX HIBUIKOCTAX 00poOku. OpmHak, Tpeda
MiJKPECIIUTH, IO HaBIiTh I 30HA 3 BIIHOCHO HU3BKOIO
MIKpPOTBEpJIICTIO BCE K Ma€ MIKpOTBEpAICTh Ha
1,0-2,0 I'Tla Bumy, 3a Buxigny. OYeBHAHO, JOCHTH
BEIMKE 3HAYCHHA Ma€ SBUILNE HAKJIEMy B pe3ylbTari
MikpoyzmapiB i ImractudHoi medopmarii abpa3uBHUMH
yacTUHKaMHu. lle BHKIMKae CIOTBOPEHHS TPATKH
CTPYKTYPHHUX CKJIQAOBUX, WiJABHIICHHS KOHIICHTpALii
JIUCITOKAILIIH, TIOAPIOHEHHS KPUXKHX (as3.

Ha Bcix KpUBHX  MIKPOTBEPIOCTI  BHSBJICHO
miamapoBuii MakcumMyM. HailiOinbia MiKpOTBEpAICTh B
ycix Bumamkax ckmagama  11,5-11,7T'Tla. T'nubuna
po3TallyBaHHS MaKCUMyMy Mai)ke OJHaKoBa IS
00poOku 31 mBuakictio 2-4 m/c (10-25 mxm), 1 3pocrae
mo 50-70 MKM TpW IIBUAKOCTI, Oumbmmiid 3a 4,5 m/c.
HasBHicTp mika TOB’SA3aHa, OYEBHIHO, 3 YIApHUM
BIUTMBOM YaCTHHOK TIOPOIIKOBOTO iHCTpyMeHTy. [TomiOHi
e(eKTH CIIOCTEePIraroThes MiA 9ac Aii MIKPOKYJIBOK abo
YaCTWHOK abpasuBy INpH CTPyMEHEBUX BUAAX 0OpOOKH,



CrpyKTypa Ta BIacTUBOCTI IIOBEPXHEBOT'O LIAPY ...

rizpoabpa3uBHiit
Matepianis [4].
ITopanmpmia 3MiHa MIKPOTBEPJIOCTI MO TOBIIWHI
3MIIIHEHOTO IIapy BiOYBa€TbCSA BIAMOBIAHO CHANAOUii
CHHYCOIlli, 3 YTBOPEHHSM MaKCHMYMiB Ta MIHIMyMiB.
[TpuyoMy, pi3KIiCTh TaKHUX MIIHOMIB Ta CIaiB TBEPIOCTI
3pOCTa€e 3 POCTOM MIBHIKOCTI 00poOku. Tak, sIKIIO mpu
MIBUJIKOCTI 0OPOOKH 70 3 M/C Pi3HUI MiXK MiHIMaTbHIM
3HA4YEHHSM MIKPOTBEPIOCTI Ta HACTYIHUM MaKCHMYMOM
ckiamae He Oumpme 0,3-0,5TTla, To mpm OLTBIIKX
mBuakocTel ma pisHung Oyze 1,0-1,5TTla (puc. 2).
Takuii po3moAimT MIKPOTBEpAOCTI HiSK HE BiANOBigae
Oynp-KMM 3MiHAM CTPYKTypH dYd (ha30BOTO CKIATy
MIBUIKOPI3aJIbHOI cTami. MOXXHA MPUITYCTUTH, IO TaKHHA
XapakTep 3MIHH MIKpOTBEpAOCTI (OpMyeThCS  3a
paxyHOK OJJTHOYACHOI il MOCTI{HOTO MarHiTHOTO TIOJIs Ta
YTBOPEHHS LIapy 3 TpaJi€eHTOM 3MIiHM LIUIbHOCTI
JUCIIOKaIii ckiaaHol KoHpirypariii. ToBmuHa 3MilHe-
HOI 30HU B ycix Bunajkax Oyia Ha piBHI 200-230 MKM.

o0pobmi [3], B Tmpomeci TepTs

I11. BniuB po3Mipy 4acTOK MarHiTHO-
a0pa3sMBHOIO MOPOIIKY HA PO3MOILT
MIKPOTBEpP/IOCTi 110 TOBUIUHI
3MilHeHoro mapy craai P6MS

Jist  BUSIBIEHHS BIUIMBY BEJIMYMHH  YaCTHHOK
abpa3uBHOTO MOPOLIKY HAa PO3IOALT MIKPOTBEPIOCTI IO
TOBLIMHI 3MIIHEHOTO mIapy OyB BHOpaHHMH ITOPOLIOK
[onimam-T ¢paxuii  200/100 MkM (3 mTiABHIIEHOIO
nomipyrouoro  ¢yHkmiero) ta  630/400 Mkm (3
i ABUIICHUMH a0pa3uBHUMH BIIACTHBOCTSIMU).

ITin wac wmarHiTHO-aOpa3uBHOI OOPOOKH KPYITHUM
MOPOIIKOM 31 MBHAKOCTSIMH MeHine, Hix 4,0 m/c
CIIOCTEpiragocs 3HIKEHHS MIKPOTBEPAOCTI MO BCiit
TOBLIMHI 3MIIIHEHOTO IIapy, a TaKOX pi3Ke MOTipIIEHHS
YUCTOTH O0OpOOJIEeHOiI TOBEpXHI B MOPIBHAHHI 3
00pobOkoro  mopomkomdpaxitiero  200/100 mxm.  [pu
BEIMKHX IIBUAKOCTSIX TiJg dYac OOpOOKH KPYITHOO
¢pakuiero crmamy MIKpOTBEpPAOCTI Ha TIOBEpXHI He

crocTepirajocs, aje XapakTep i 3MIiHH 1O TOBIIHHI
3MIIIHEHOTO [Iapy Mae 30BCiM iHmMH BUrasa. Maibke mo
BCHOMY IIapy MIKPOTBEpPIICTh CIIafga€ IUIaBHO, 1 TUTBKH
Ha TiauOuHI 230-250 MKM € HEBENHWKHHA ii CIjiecK Bix
8,7 I'lla no 9,3 I'Tla. Ane i B ibOMy BHIIQJIKy Pi3KO BHaja
YUCTOTa TIOBEPXHI, a TaKOX 3MIHMWIACS TeOMETpis
PIKYy40i KPOMKH 1HCTPYMEHTY.

Haiikpamoi xapakTepuUCTHKM IOBEPXHEBUH IIap
HaOyBae B mepmi 40 c 00poOku. 30iMbIIEHHS Yacy
00poOKM 03BOJISIE OTPMMATH 3MILHEHHS Ha Oiiblly
TUOWHY, ajie 3 HeBEIIMKUAM TporpaimeM B TBepaocTi. 1lle
OinbIIe 3pocTaHHs 9acy 0OpOOKHU MPU3BOIUTH IO PI3KOTO
3MEHIICHHS TOBIIMHH 3MII[HEHOro Imapy. MaOyTs, B
[IFOMY BHIIQAKY BiIIrparoTh POJb Pi3ajbHI BIACTHBOCTI
YaCTHHOK aOpa3sMBHOTO IMOPOIIKY, 1 338 TOCHTH JOBIHH
yac 00pOOKHM YaCTUHA MOBEPXHEBOIO IIAPy BUIASETHCS.
Lle miaTBEpMKYETHCS 1 TUM, IO PaAiyc KyTa pi3albHOTO
ne3a 301IbIIUBCS Maike B 2 pasH.

IV. BucuoBku

3 BHILE BUKJIAJCHOTO BHIUIUBAE, IO I OTPUMAHHA
MaKCHMaJIbHOT YUCTOTH IIOBEPXHI LUIIXOM MarHiTHO-
abpa3uBHOi 00pOOKM 13 30€pexeHHSIM TreoMeTpil
pi3aJibHOTO iHCTPYMEHTY, (OpMyBaHHS ITOBEPXHEBOTO
mapy 3 BHCOKOI TBEpAICTIO CIiJ  IPOBOJUTH
abpasuBHuM mopouikoM 200/100 MKM TpH IIBHIKOCTI
00po0xu 2,0-3,0 m/c Bupomgosxk 30-40 c.

M.M. bobina — kanoudam mMexHIYHUX HAYK, 00-
yenm Kagheopu Memanio3HAecmea ma MmMepMiuHOL
006poOKU;

B.C. Maibopooa — kanoudam mexHIiYHUX HAYK,
doyenm  Kageopu IHCMYMEHMANIbHO20  BUPOD-
HUYmMea ;

H.B. Ynvaunenko — acnipaum,

A.B. Booin — cmydenm.
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Magnetically-Abrasive Treatment
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Inquired into influence parameters of magnetically-abrasive treatment on bilding and properties surface layer of
instrument from steel POMS.

Shown, that by basic factors influencing on structure, microhardness strengthened to layer, surface roughness is
speed and time of treatment, fraction of powder, whereof a magnetically-abrasive instrument forms. Rendered
change of microhardness surface layer after magnetically-abrasive treatment and strengthening instability in time.
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