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Llenpto manHOW PabOTHI SIBJISECTCS MCCICIOBAHUE TEXHOJOTUYECKUX CBOMCTB nuddys3u-
OHHO-JIETHPOBAHHBIX MMOPOIIKOB B MArHUTHO-a0pa3uBHONM 00paboTke. MarHuTHO-abpa3uBHas
o0padotka (MAQO) — oauH U3 HECTAHIAPTHBIX METOJIOB 00paOOTKH, B KOTOPOM CHJIa pE3aHUs
KOHTPOJIMPYETCS] MArHUTHBIM TI0JIEM, & MAarHUTHBIA a0pa3uB BBINOJIHACT POJb PEXKYIIEro HH-
CTpyMeHTa. DTOT METOJ MO3BOJISIET MOJYUYUTh BBICOKOE KauecTBO 0OpabOTaHHOM MOBEPXHO-
CTHU TIpH NIPUITYCKE B HECKOJIBKO MUKPOH KaK Ha INIOCKUX MOBEPXHOCTSIX, TAK U Ha HAPY KHBIX
Y BHYTPEHHHX IMOBEPXHOCTIX IWIMHIpHUYECKUX netaneit [1], [2]. B manHOM mccienoBanum
npuMensiercs abpasuB, cocTosimid U3 U} (y3MOHHO-IETHPOBAHHOTO JKEJIE3HOTO MOPOIIKA
u [DKPB ¢pakuun 25-50 mxwm [3].

Jlns mpoBeeHMst McceJoBaHus ObUla CIIPOSKTUPOBAHA CIICMANIbHAS SKCTICPUMEHTAb-
Hasl yCTaHOBKa, MO3BOJISIONIAS IPOU3BOIUTH 3aMEPhI TAKUX BEIWYMH, KaK MJIOTHOCTh MarHUT-
HOT'O T10JI51, YaCTOTa BPAIIEHHs 3arOTOBKH U 3330p MEXIY MOJIIOCAMU U 3arOTOBKOW. MarHur-
HBIA a0pa3vB MOMENIACTCS MEXIy MarHUTOM M 0oOpabaThiBaeMOM 3aroTOBKOW. MarHuTHOE
II0JI€ CO3/aeTcs JIByMs 3JIEKTPOMAarHUTaMH, IOJ0Ca KOTOPbIX MOBEpHYTH Ha 180° oTHOCH-
TEJILHO ApYT JApyra. [IMOTHOCTh MarHUTHOTO MOJISl PEryJIMpPOBaIOCh U3MEHEHUEM BEIMUMHbI
M0/1aBaEMOTr0 Ha OOMOTKH 3JIEKTPOMAarHUTOB HANPSDKEHMs. 3a30p MEXIY MOJIIOCAMH U 3aro-
TOBKOM MOXET MEHATHCS B 3aBUCUMOCTHU OT TOJILMHBI 00padaThIBAEMOIi 3aTOTOBKH.

Hapy:xHast moBepxHocTh u3 ctainu 40X Obl1a OUMIlEHa alleTOHOM JI0 U mociie 00padoT-
k. OOpabaThIBaOIIMe Ka4eCTBA MAarHUTHO-a0pa3MBHON CMECH aHAJM3UPOBAINUCH ITyTEM H3-
MepeHus mepoxoBaroctu noBepxHocTu (Ra). Ilo pe3ynbraram n3mepeHuid pacCUMTHIBAIOCH
NPOLIEHTHOE YITyullleHHe KauecTBa noBepxHocTu (ARa, %). [laHHbIi mOKa3zaTenb pacCUMThI-
BaJICSI KaKk oTHomIeHne Mexay (ARa x 100) u u3Ha4anbHOH 1IEpOXOBATOCTHIO OBEPXHOCTH,
rie ARa — 310 pasHuiia Mexy BeIMunHOM 1mepoxoBaTocTd Ra 10 u mocie MAO.

B mporecce npoBeneHus IKCIEPUMEHTA TaKUE MMapaMeTPhl, KaK 3a30p MEXIy IMOJIO-
COM MU JIETalIblO, a TAaKXKE IMPOLEHTHOE Co/iep KaHne Oopua jKene3a U MeTalia B CMECH OC-
TaBaJMCh MOCTOSHHBIMU. HekoTopble mapameTphl, Takue Kak 00beM HCIIOJIb3YyEeMOTo Mar-
HUTHOTO a0pa3nBa, CKOPOCTh BpaIICHUsI 00padaThIBaeMOi 1eTalu, MI0THOCTh MATHUTHOTO
1oJisi ¥ BpeMsi 00pabOTKU, U3MEHSIINCH, MTOCIIE Yero HUCCIeA0BaIOCh MPOIEHTHOE YIIyyIlle-
HHE KayecTBa MOBEPXHOCTH.

Ha puc. 1 nokaszansl pe3yabTaThl ONBITA, B KOTOPOM U3MEHSUICS 00beM MPUMEHSEMO-
ro abpaszusa ot 5 10 20 r. CkopocTb BpaiieHust 3arotroBku coctasisiia 800 06./mMuH. [Tnot-
HOCTbh MarHUTHOTO nouist paBHsu1ack 0,5 Tecna, a 0OpaboTka Begach Ha MPOTSHKEHUU Yaca.
Korma o6wem cmecu yBemuumBaiics oT 5 g0 10 r, ARa yBenuuuBanach, 3aTeM HEMHOTO
yMEHbIlaJIach Npu yBeanueHuH oobema cMecu ot 10 1o 20 r. Ciumikom 00JIbIIOE KOJIUYe-
CTBO MarHUTHO-aOpa3uWBHON cMecH MPUBOIUT K €€ YpE3MEPHOMY MEePEMEIINBAHUIO, U U3-
JIMIIKA CMECH OTPBIBAIOTCS OT HEKOTOPOTO KPUTHYECKOTO 00BeMa M yXYAIIAIOT Ka4eCTBO
00paboTKH OBEPXHOCTH.



Cexuus II. MaTepuanoBeeHue U TEXHOJIOTUsI 00padoTKM MaTepuajioB 155

5 10 15 20

O6seM NPUMEHAEMOTO 26Pa3MBA, TPaMM

Puc. 1. 3aBucumocts ARa oT 00BbEMa MPUMEHSAEMOT0 MarHUTHOT'O adpa3yBa

B onbITe ¢ M3MEHEHHEM YacTOThI BpaIlleHHsI 3arOTOBKHU, Pe3yJIbTaThl KOTOPOTO MOKa3a-
HBI Ha PUC. 2, 4aCTOTa BpallleHus u3MeHsuiach B npeaenax ot 400 xo 1000 06./mun. O6vem
WCIIOJIb30BaHHOW MarHUTHO-a0pa3uBHOU cMecu coctaBui 10 1. Bpems o6paboTku — 60 muH,
a IUIOTHOCTh MAarHUTHOrO mojisi paBHsu1achk 0,5 Tecna. [Ipu caumkoMm BBICOKON CKOPOCTH
BpalllEHHs] BOSHUKAIOT M3JIMIIHKUE LEHTPOOEKHbIE CHUJIbI, BbIOpAChIBAIOIINE YacTUIbI abpa-
3MBa U3 30HbI pE3aHus, CHIDKasi Ka4yeCcTBO 00paboTaHHOM MOBEPXHOCTH.
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Puc. 2. 3aBucumocts ARa 0T 9acTOTH BpaIeHHUs 3arOTOBKH

Jns vccniefoBaHus BIUSIHAS TUIOTHOCTH MarHUTHOTO TIOJIS €70 BEJTMYMHA N3MEHSIACh
B npenenax ot 0,3 no 0,7 tecna. OcranbHble MapaMeTpbl: 00bEM HCIOJIB30BAHHOIO Mar-
HUTHOTO abpas3uBa — 10 r, gacTora BpameHus 3arotoBku — 800 06./MuH a Bpems 00paboT-
k1 coctaBisuio 60 mMuH. PesynpTarsl onbiTa mokazansl Ha puc. 3. [Ipu ompenenenHoM 3a-
30pe C yBEJIMYEHHEM IUIOTHOCTH MAarHUTHOTO TOJs HaOmomaercs yBenndenune u ARa.
Bbicokast IUIOTHOCTH MAarHUTHOTO TIOJISL YBEIWYMBACT CHITY pe3aHHs aOpa3HMBHBIMHU YacTH-
[[aMU, YTO MO3BOJISIET MOYYUTh 00JIee TOHKYIO0 00pabOTKY MOBEPXHOCTH.

3 0.4 0.5 0.6

MNOTHOCTE MATHUTHOrO NonA, Tecna

Puc. 3. 3aBucumocth ARa 0T mI0THOCTH MAarHUTHOIO ITOJIS

B nanHoMm ombiTe Mcnosb3oBanoch 10 r MarHuTHOTO abpasuBa. YacTtoTa BpamieHus
3aroroBku — 800 00./MMH a IUIOTHOCTh MArHUTHOro mojisg cocrasisia 0,5 tecima. OmnbiT
HPOBOJWICS MPU YETHIPEX Pa3HBIX BEIMYMHAX MPOAOIDKUTEIBHOCTH 00paboTku — 20, 40,
60 u 80 MuH.

Ha puc. 4 otobpaxeno BiausHue BpemeHn MAO na ARa. W3 pucyHka BHIHO, YTO
yBenuueHue ARa mpoucxXoauT Npu yBEIWYEHUM BpeMeHH 00paboTku 10 60 MUH, Jalib-
HeHIee yBEIMUYCHUE BpeMEHH 00pa00OTKU HE TPUBOAMT K yBennueHuto ARa.
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Puc. 4. Bausinue Bpemenu o0padboTku Ha ARa

B nauane ombiTa pexyliue rpaHd 4acTHll abpa3uBa OCTpbIe M yOHUPAIOT OOJBIIYIO
4acTh HEPOBHOCTEMH, B pe3yJIbTaTe yBeanuuBas nokazarenb ARa. C yBennueHnem BpeMeHH
00paboTKK yBETUYMBAETCA U 00bEM CHHUMAEMOro C JeTallu Mareprana. Takke MIOTHOCTh
aOpa3uBHBIX YaCTHI] YMEHBIIACTCS M3-32 HAJIMYMS CHATOTO MaTepuana B abpa3suBHOM cMme-
cu. Eciiu Heob6xoauma 6osee ToHKas 00pab0TKa MOBEPXHOCTH, MPOLIECC TOJIKEH OBITH OC-
TAHOBJICH M 3aMEHEHAa MarHWTHO-aOpa3sWBHAsi CMECh WJIHM JIOJDKEH NMPUCYTCTBOBATh MeXa-
HU3M OYHCTKHA MarHUTHO-aOpa3uBHOM cCMecH.

3axmouyenne. CiumikoM O0JBIIOE KOJIMYECTBO MArHUTHO-aOpa3MBHOW CMeCH NpH-
BOJIUT K €€ YPEe3MEPHOMY MEPEMEIINBAHUIO, U U3JIUIIKA CMECU OTPBIBAIOTCS OT HEKOTOPO-
I'0 KPUTUYECKOT0 00beMa M yXyAIIal0T Ka4eCTBO 0OpaObOTKH MOBEPXHOCTH.

[Ipu cnMIIKOM BBICOKOM CKOPOCTH BpAICHHUs BO3HUKAIOT U3JHUIIHUE IIEHTPOOEKHbBIE
CHJIBI, BBIOPACHIBAIOIIME YACTUIbI abpa3uBa U3 30HBI PE3aHusi, CHUXKAsg KauyecTBO 0Opabo-
TaHHOM IIOBEPXHOCTH.

[Tpu ompeneneHHOM 3a30pe C YBEIHMUEHUEM IUIOTHOCTH MarHUTHOTO MOJsi HaOIroa-
eTcs yBenmueHne 1 ARa. Bbicokasi mI0THOCTP MarHUTHOTO TOJISL YBEJIMYMBAET CHITY pe3a-
HUSl a0pa3suBHBIMHM YacTULIAMH, YTO TMO3BOJISET MONYYHUTh OOJiee TOHKYI 00paboOTKy mo-
BEPXHOCTH.

Pe3ynbTaThl HcciaenoBaHU COTJIACyIOTCS C MCCIIEIOBAaHUSIMU, MPOBEIEHHBIMU IS
MAQO 3akajeHHOH CTaJu U CIIEYEHHBIX MaTepuaioB Ha ocHOBe HUKeA [4]. C yBenuueHu-
€M BpeMEHH 00pabOTKU yBEITUYMBACTCS U 00bEM CHUMAEMOTO C JIETalld MaTepuana. Takxke
IUIOTHOCTH aOpa3uBHBIX YaCTHUI YMEHBIIACTCS U3-3a HAIMYKSI CHATOTO MaTepuasa B abpa-
3uBHOM cMmecu. Eciim HeoOxomuma Oosiee ToHKas 00paboTKa MOBEPXHOCTH, MPOIIECC JI0JI-
’K€H OBITh OCTAHOBJICH W 3aMEHEHAa MarHUTHO-a0pa3uBHAs CMECh WM JIOJDKEH MPUCYTCT-
BOBAaTh MEXaHMU3M OUYMCTKH MarHMUTHO-a0pa3suBHON CMECH.
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