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The results of investigation of chemical descaling at
different temperatures of coil formation both for low- and
high-carbon rolled wire are given.
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YIK 669

®OPMWPOBAHVE CBOICTB OKAJINHbI

angda eg nonHoro vaAJeHnA

C NMOBEPXHOCTWU KATAHKW MEPEQ BOJIOYEHUWEM

Cymectsyer [ 1-3] nuddepenimanus Temmneparyp
BHUTKOOOpa30BaHUA Ha JUHUHM Stelmor mis Xummde-
CKOTO M MEXaHWYECKOTO YNaJeHHS OKAJIWHBI C II0-
BEPXHOCTH KaTaHKH TIepe]] ee BoJIoueHHeM. B ocHOB-
HOM JUTsI MEXaHMYECKOTO yAalleHUs] OKAJIMHBI Tpejia-
raercs Oojee Bbicokast Temmeparypa (900 °C), a misa
XUMHYECKOTO crocoda — Ooree HU3Kasg TeMIeparypa
(~800 °C). Onnako ciieayeT UMETh B BHJY TOTpEII-
HOCTh MTUPOMETPOB, KOTOpasi MPEAONpPEeIsieT HEKO-
TOpBIE KOJIEOaHMs dTHX TeMIIepaTyp Kak B OOJIBIIYIO,
TaKk U B MEHBIIYIO CTOPOHBI, a TaKK€ OCOOCHHOCTH
MOCIIEAYIONINX TEXIPOIECCOB YNAJCHUS OKAJINHBI,
JICHCTBYIOIIMX B METHU3HOM IPOU3BOACTBE. Tak, Ha-
npumep, B ycrioBusax C3A0 «MM3y [4, 5] ontumans-
HOW TeMmIepaTypoil BUTKOOOPa30BaHUS MJIsl KaTaHKH
KaK W3 HHU3KO-, TAaK M BBICOKOYTJIEPOAUCTHIX MapoK
CTaNH, TMpeIHA3HAYeHHON JIJIsl MEXaHUYECKOTO yaje-
HUSl OKaJIMHBI, sBisieTca temneparypa ~900 °C. Ha
crane 150 BM3 ycTaHOBIIEHBI CeqyIOIINEe TeMIiepa-
TypHBIE TIapaMeTpPbl KaTaHKH Tepe]] BUTKOOOpa3oBa-
TEeJeM: JUIS IOCIENYIONIeT0 MEXaHHIECKOTO YIaJeHUS
okanuHbl — 900-950 °C, m1g XMMHUYECKOIO0 METOAa —
~850 °C. Ilpm stux Temmneparypax (opMHUpPyeTcs Of-
HOpOJHas okajwHa, nmpaktndecku Ha 100% cocros-
mas u3 Bioctuta (FeO), KoTopelii ”MeeT MHUHUMAIThb-
HYI0 aJre3Wi0 K TIOBEPXHOCTH METaJUIOOCHOBBI
Y HaWITydIIM 00pa3oM (TTOJTHOCTHIO) yAaJsieTCsl Me-
XaHUYECKAM CTIOCOOOM.

Jiia coxpaHeHUs B TIpoIiecce OXJIaKICHHUS MeTal-
JIa Tocjie BUTKOOOpa3oBaHus Ha JUHUHM Stelmor Bro-
CTUTHOW COCTaBJISIIONICH U MPENOTBpPAICHUS €€ pac-
naza Ha MmarHetuT (Fe;0,), obnanmaromuili BbICOKOM
aare3vel K METaJNIOOCHOBE W COOTBETCTBEHHO ILIO-
XOH CIOCOOHOCTBIO K yIaJICHHIO C MOBEPXHOCTH Ka-

TaHKH, BHEAPEHA TEXHOJIOTHs YCKOPEHHOTO OXJIaXIe-
HUS METaJlJla BeHTWISTOPHBIM BO3yXOM B JIMAlla30HE
temreparyp 570—400 °C. U naxe s KaTaHKU CBa-
POYHOTO Ha3HAUEHUS W3 HU3KOYIJIEPOIUCTOH JeTHpPO-
BaHHOH KpeMmHeMapranieBoi cramu tuma Ce-0812C
[5], mnst KOTOPO¥A HE TPUMEHSETCS] YCKOPEHHOE BEHTH-
JSTOPHOE OXJIAXKJIEHUE B TEMIIEPaTypHOM JHaIia3oHe
pacnaga BroctuTa (570—400 °C), mpu Xoporeii cucte-
M€ MEXaHWYECKOTO OKAIMHOYAAJIeH!s 00ecreunBaeT-
Csl YIOBJIETBOPUTEIIEHOE YJaJIEHHE OKaJUHBI C (op-
MHUPOBAHHEM CBETJION METaAJIMYECKON MOBEPXHOCTHU
KaTaHKH Tepe]] BOJIOYEHUEM, YTO 00€CIIeYnBaET MOITY-
geHue ONecCTsImed TOBEpXHOCTH OMEIHEHHOH IMPOBO-
JIOKU U3 TAaKOM KaTaHKH.

VKkazaHHBIM BbIIIE TEXHOJOTHYECKUH  PEXKUM
JIBYXCTaIMIHOTO OXJTKIACHUS yIIIEPOIUCTON KaTaHKH
Ha quHAH Stelmor (Temrieparypa BEUTKOOOpa30BaHUS
tyyy ~950 °C, Gnoku crpyiHoro oxnaxiaenus bCO:
~4—6 T, — 600—800 Mur ' 1 10 1480 Mur ! s paz-
JUIHBIX THAMETPOB KaTaHKH [6]) oOecrieunBalr Takxke
Y yIAOBJIETBOPUTEIBHYIO CTPAaBINBAEMOCTh OKAJIMHBI
C TIOBEPXHOCTH KaTaHKH.

OnHako, 1O 3asBICHUSIM HEKOTOPHIX MOTPEOHTE-
JIeH, TpaBJeHNE TAaKOM KaTaHKH MEPUOIUIECKH MPOXO-
JUT HEyHOBJIeTBOpHUTENbHO. Tak, HaOmomaeTcs Oyp-
JICHWE TPaBWJIHLHOW BaHHBI, YTO MOXKET OBITH CBSA3aHO
C BBIJICJICHHEM BOAOPO/a TIpH Tieperpase. BozMoxHO
W HEMOJHOE YJaJIeHWE OKAJIWHBI, YTO TIPENITOIONKH-
TETBHO OOYCIIOBIEHO Pa3HBIM COCTaBOM OKAJIMHBI
(FeO + Fe;04, x0T 3TO HCKIIIOYAETCS] TEXHOJIOTUEH
Ha jguauu Stelmor). [IpoucxoguT Takke YaCTHUHOE
OCBITIaHUE OKAJHMHBI 110 MTEPUMETPY KaTaHKH IIPH I10-
TPy3049HO-Pa3TrPy30YHBIX U TPAHCIOPTHBIX padoTax 3a
CYeT OTHOCHTEIHHO OOJNBIIEH TOJIIWHBI BIOCTHUTHOM
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okanuHbl, chopmupoBannoil mpu 950 °C. Drto 00y-
CJIOBJIMBAET Pa3HYyIO TPABUMOCTh OKAJIMHBI C AJIEMEH-
TaMH TIepe/HeA0TpaBa M TOSBICHHEM TaK Ha3bIBae-
MBIX OJTaCTEPOB — ITy3bIPHUCTON OKAIHHBI.

C apyroil cTOpoHbI, HEYOBIETBOPUTEIbHOE ya-
JICHHE OKAJIMHBI MOXET OBITh OOYCIJIOBJICHO U HEd-
(heKTHBHOM TEXHOIOTHEN Ha METH3HOM NPEATIPUSTHH:
NpUMEHEHHUE IS CaJ0YHOTO TPaBJICHHS KaTaHKU OT-
paboTaHHBIX TPaBWIBHBIX PAcCTBOPOB, HaIpuUMep,
C TEPMOTPaBHJIBHBIX arperaroB HEMPEpPBIBHOTO AeH-
CTBHS NPU HAJMYUH B HUX MHAYCTPHAIBHOTO Macia.
Takoe 3arpsi3HeHHE TPaBUIBHOTO pacTBopa 00yCIoB-
JIMBaeT HECMauMBaHHE TIOBEPXHOCTH KaTaHKU KHCJIO-
TOW CO BCEMH BBITEKAIOIIUMH M3 3TOTO HETaTUBHBIMH
MOCTICICTBUSMH.

HecmoTpst Ha TO 4TO B LIeJIOM y GOJNBUIMHCTBA MO~
TpeOuTenel KaTaHKN XMMUYECKOEe yIaTeHUE OKaJIMHBI
UJIET YIOBJIETBOPUTEIBHO, BOSHUKIIA HEOOXOIUMOCTD
UCCIIeIOBaTh TEXHOJIOTHYECKHE OCOOCHHOCTH ABYX-
CTaJIMIHOTO OXJIaXIEHHS JUIsl 00eclieueHHs HauTyy-
HIETO CTPABIMBAHUS OKAJIUHBI.

B 0cHOBHOM 3TO CBSI3aHO ¢ ONTHMU3AIMEH TeMIIe-
parypsl BUTKOOOpa30BaHuUsl, TaK KaK MPOCMATPUBAET-
Csl YeTKasl 3aBHCUMOCTB, YTO C YMEHBIICHHEM JTOM
TEeMIIepaTypbl CHHKAeTCsl TOJIIMHA OKAJIMHBI U yBe-
JMYMBAIOTCS €€ MJIOTHOCTh M aAre3usi K MeTayiooc-
HoBe. Takke oNTUMU3AIMs TEMIIEPATypbl TO3BOJSET
(hopMHpOBaTh TIOTHBIN CIIOI OKalMHBI 0€3 y4acTKOB
C OCBHIIaHUEM W ONacTepoB M 00ECIeuuTh OBICTpOE
NPOXOXKACHUE TPH OXJIKICHUH HEOIarornpusTHOTO
temneparypHoro nuanasona (570—400 °C). Tem ca-
MBIM, (hOpMHpPYETCS ONTHMAIbHBIA XUMHYECKHHA CO-
CTaB OKaJIMHbI, cocrosmuit u3 roctura (FeO) 6e3 Ha-
JUYWs Ha TPAHHUIE pazfiesia OKaJMHA-MEeTalsIo0CHOBA
maraeruta (Fe;O,4) u remarura (Fe,O3). Ilocnennux
JIBa OKCHJIA XeJle3a MOTYT pacIiojlaraThCsi ¢ BHEUIHEH
CTOPOHBI OT METaJNIOOCHOBBI U BIOCTUTA.

Henocrarkom Gonee HU3KOM TeMmeparypbl BUTKO-
00pa3oBaHus SIBISIETCSI YXYIUICHHE TOBAPHOTO BUAA
KaTaHKH, TaK KaK BO BHEIIHUX TTOBEPXHOCTHBIX CIIOSIX
o0pasyeTcs MbUICBUIHBIA HAJET PXKABO-KOPHUHEBOTO

1BeTa, coctosmuit u3 remaruta (Fe,05). O1o siBnenue
B psiJIe CIyuaeB HACTOPAKUBACT MOTPeOUTENEH, BBOAS
uX B 3a0yKICHHE, YTO METaJI SIKOOBI TPOKOPPOAH-
pOBaH.

Huxe nprBeseHb! pe3ynbTaTbl HCCIEA0BAHUS XH-
MHUYECKOTO yJaJIEHUs! OKAJIUHBI TPU Pa3TUYHbBIX TeM-
neparypax BHTKOOOPa30BaHUSI Kak JJsl HU3KO-, TaK
1 BBICOKOYIVIEPOMCTOM KaTaHKH.

B psne ciydyaeB Ha MOBEpPXHOCTH KaTaHKM Ha-
OIONAIOTCSl TEMHBIC MJIM CBETIIBIC «IsiTHA» (pHcC. 1),
KOTOpbIE€ BBINVISASAT Kak HapylIeHHE CIUIOIIHOCTH
CJI0S1 OKQJIMHBI 1O MEePUMETPY KaTaHKU U MOTYT BbI-
3BaTh OIIMOKHU MPHU BBIOOPE TEXHOJIOTHH yAAICHUS
OKaJINHBI.

Ha MeTu3HBIX NpeanpusATUAX «IATHHCTOCTHY
OKaJIMHBI BOCIIPUHUMAIOT KaK HaJIMYMe OKaJIMHBI pa3-
HOM TPaBUMOCTH, Pa3JIMYHON CTENEHU aJre3UH K Mo-
BEPXHOCTH KaTaHKH M TIOATOMY HAYMHAIOT OOPOTHCS
C HeH, IBITasACh BBITPABUTH 3TH IISITHA», BCIEACTBHE
Yero MepepacxoAyloT KHUCIIOTY, HHTHOUTOPHI, YBEIH-
YUBAIOT BpeMs TpasiieHus. [10 3T0il ke npudnHe npo-
HCXOIIUT TIEPETpaB [7] MEeTaTMUECKON 4acTU MOBEPX-
HOCTH KaTaHKH, MPU KOTOPOM BBIJEIsI€TCS BOJOPOL,
BBI3BIBAIOIIMI OypJieHHE KUCIIOTHOW BaHHBI. Takke
yBEIMYMBAETCAd KOJIWYECTBO IIIaMa — TPOAYKTOB
TpaBJIEHUS OKAJIMHBI U OXpYMYUBaeTCs MeTasll (Boao-
pomHasi XpynkocTs). [IssTHOOOpa3oBaHue Ha MOBEPX-
HOCTH KaTaHKH MOXET OBbITb OOYCIJIOBJIECHO CJEIYFO-
HIMMU IPUYUHAMH.

1. Paznoxenue Broctuta (FeO) mpu memneHHoM
OXJIAKIEHUN B auamazone temieparyp 570-400 °C
Ha marHeTut (Fe;0,4) u xxeneso (Fe): 4FeO = Fe;0,4 +
Fe. B atom ciyuae Fe;O, BblaenseTcss nonepeMeHHO
¢ FeO na rpanuiie pasziena METaljI00CHOBA — OKaJIH-
Ha U UMeeT OOJBIIYIO aATe3UI0 K TOBEPXHOCTH KaTaH-
KM, 4eM BIOCTUT.

[TosTOMY CIOCOOHOCTD K CTPABIMBAHUIO Y MarHe-
THUTa 3HAYUTENILHO XyKe, 4eM y Bioctuta. U3 puc. 2, 3
BHJIHO, YTO YYacTKH MeTajlla UMEIOT Pa3Hoe BpeMs
TPAaBJICHUS] OKAJMHBI X IOPTOMY HaOJIOAaeTCsl HEeTIoJI-
HOE €€ y/laJIeHue.

Puc. 1. Brewnuii BUj 10CiIe TPABICHNUS «IISTHA» HA NOBEPXHOCTH KATAHKM AMaMeTpoM 7 MM (@) u 9 MM (0): a — t,, = 900 °C; BCO

4 wr. — 600 mun~!

3 Vip =0,2-0,3 Mm/c; kpbimk Hajg BCO OTKPBITHI;, 6 — ¢

wy = 850 °C; BCO 4 mrr. — 800 MHH Vip = 0,2-0,3 m/c;

kpbimky Hag BCO OTKpBITH
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SEMMAG, 904 DETESE Detector Ll a o) SEMMAG S4x DETBSEDetector LL1 2 111111

HY 200KV DATE 082102 200 pen Vegs Tescen HV: 200 XV DATE: 111402 600 um Vega Tescan
NG Moktown Sesl Works | ateratary of Tomecs of Uil CISC Molaova Steel Works Latoratony of Soence of Metals
Nama® 221232 1005 wire rod 5.5 Nama:- 223108 1013 wire rod 5.5
Print Mag©  T38x Print Mag.:  40.5x
Real Wiath: 1632 7 pm Real Width:  2963.0 pm
Created: 052102 094456 Croated: 114102 17:43:15
Note: Spots of scale oh surface Note: Spots of scale oh surface
Sign: Coa 38 Sign Cod 38
a o

Puc. 2. [loBepXHOCTh HU3KOYIVIEPOAUCTON KaTaHKU C y4acTKaMHU Pa3HON TPaBUMOCTHU: @ — / — yUacCTOK CO CTPABJICHHOM OKaJIMHON
(moHOCTEI0); 2 — penbedHO-BO3BBIIIAOIMKICS yuacTok ¢ Fe;O, — HeTpaBieHsiii. POM — uccienoBanue B OTpakEHHBIX JIEKTPOHAX;
6 — cnoit Fe;0,4 yactuuno ctpasieH. POM — uccienoBaHue BO BTOPUIHBIX dJIEKTPOHAX

SFMMAC SAx  DFETRSFNatechr LI 131108110 SFMMAT 5Dy NFTRSFNetectnr LL L 81 1 1 831

HY: 20.0KY DATE:‘I 111402 1men Voo Teswan HV: 200 KV DATL: 111402 1 mm Ve Tescan
LIS Mo S Whorkos Ladscamiony ol Saieenin ul Matuds RS Mudchonm Siveed Whaths Landmonminony of Sadenica 1o Websbe
a 0

Puc. 3. IlonHOCTBIO BEITpaBIEHHAs OKAJIMHA HAa IOBEPXHOCTH KaTaHKU: BbIyKJble yuacTku (Fe;0,4) nmerot Oosnbliiee BpeMst TpaBiie-
HuA: a — POM — uccnenoBanue B OTpaskeHHBIX 3JIEKTPoHaxX; 6 — POM — uccnenoBanue BO BTOPUYHBIX IEKTPOHAX

SEMMAG 82¢  DETRSEDebchn LLL 13811030 SFMMAG 87z DETRSF Debwdn Lot 1011111
H 0K NATF: 7MiM 500 im Vena Tesean Hy: MKV N&TF TA0S 500 i Vaiga Tascan HY MKV N&TF OTMRMG 500 Ve Teaisn
Dier: TE6 30 M o i Wb oarnkry o Mo Scnonsy VA HVAE Dowion TG 30MM Mo St ks Larwbay of Mo e VAGE HIVDS DIV TG0 30 MM Mkl Sl Werks Loyl Wb Sz
a 0 6
Puc. 4. «IlsTHA)» Ha TOBEPXHOCTH KaTaHKHU ITOCTIE TPABJICHUS: ¢ — KaTaHKa AMaMeTpoM 5,5 MM, mapka 1008. POM — uccnenoBanue Bo
BTOPHYHBIX JIEKTPOHAX; 6 — KaTaHKa AuaMeTpoM 7 MM, Mapka 1008; ¢ — katanka quamerpoMm 6,5 MM, Mapka 1006. POM — uccueno-
BaHUE B OTPAXKCHHBIX MICKTPOHAX

2. «BrimmoTeBanme» Meau M HUKEIA [8], Korma co3-  OT TOBEPXHOCTH W TMPOSBIICHUE IISTHUCTOCTHY» II0-
JAeTCST MUKPOpPENbed Ha MOBEPXHOCTH KAaTaHKH, YTO  BEPXHOCTH (PHUC. 4). DTO SIBICHHUE MOBBIIIACT IMIEPOXO-
OJIHAKO HE BIIMSET HA MPOIIECCHl YIAICHUSI OKAJIMHBI,  BaTOCTh IOBEPXHOCTHU KATAHKH U CIIOCOOCTBYET yIy4-
a 00yCJIOBJIMBAET Pa3HbI yPOBEHb OTPAKEHUS CBETA  IICHUIO OKAJIMHOYIAJICHUSI.
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SEMMAG 517s DETESEDsiecke LL L i p 130110

WV 200KV DATE 081505 100 pm Voga  Temcan

VAG™ Hivac Dewies TRS1 L facamnce

8

Puc. 5. Buemnuii Bug «msiten» (a, 6) ¥ CTPYKTYpbI Ha TIOBEPXHOCTH KaTaHKH (6). POM: @ — BO BTOPUYHBIX JJIEKTPOHAX; 6, 6 — B OT-
PaXCHHBIX AJICKTPOHAX

3. ArmocdepHas Wi WHAs HEPaBHOMEPHO pac-
MpeJesIeHHasl 10 MEepPUMETPY IONEepPEeYHOro CEeYeHUs
KaTaHK{ KOPPO3Hsi, B TOM YHUCIIE TUTTUHTOBASI.

4. Hanuumne B MOBEPXHOCTHBIX BHEIIHUX CIOSIX
oxanuubl remaruta (Fe,O3) B Buze ToHualimel men-
KOZIUCTIIEPCHOM MyApBI PhIKE-PKABOTO LBETA, KOTOPas
HEPaBHOMEPHO paclipesieisieTcss Ha MOBEPXHOCTH Ka-
TaHKH, HO JIETKO yJaseTcs.

3adacTyio HaOMONAIOTCS «IISITHA» U 10, U MOCIe
TPAaBJICHUSI OKAJIMHBI, 0COOCHHO MPH BBICOKHX 3Haue-
HUSX TEMIIEPaTypbl BATKOOOpasoBauus (¢, ). [lo yra-
JICHUS! OKaJMHBI «IIATHA» 00pa3yloT Y4aCTKH OCHINaB-
nreiicst okainuHel. «[IaTHa» WHOTAA 0OPa3yIOT IICHKY,
B psiie ciyvaeB u3 «BbinoTeBmnx» Cu, Ni, Cr (nHOTIA
Si), koTOopasi MEXaHWYECKU XOPOIIIO pa3pyliaeTcs, HO
TUIOXO yZajsieTcs MpU TpaBieHUH. Tak Kak B MeTaslIo-
rpadMuecKuX HCCIEAOBAHUSAX TMPUMEHSETCS Jl0CTa-
TOYHO CHJIBHOE TPaBJICHHE, TO OYEHb YaCTO «BBIMOTE-
BaHME» NpPUMECEi IIBETHBIX METaJJIOB HE OOHAPYKHU-
BAIOT.

OnHako Ha BHYTPEHHEW MOBEPXHOCTH OKAaJIMHBI
9TH AJIEMEHTHI MIPUCYTCTBYIOT, YTO BIIOJHE OOBICHU-
MO: «BBIIIOTEBaHUE» HAONIONACTCS HA TPaHUIIE pasjie-
J1a OKaJMHA-MEeTaJIJI00CHOBA.

B psne cinyuaeB JIOKanbHOE MOBBIIIEHUE CONEP-
JKaHUS DTUX DJIEMEHTOB Ha KaraHke gocturaet ~10%
st Cu, ~5% msa Ni, ~2% st Cr.

B npouecce uccnenoBaHuii BapbUpOBaid TEMIIE-
parypy BuTKOoOOpazoBanus B aAuanazone 700—-1050 °C
yepe3 50 °C, a Taxke MHTEHCUBHOCTH BO3AYIIHOTO
oxnaxaenuss bCO (0T UX MOJHOTO OTKIIOYECHHS 10 6
BCO x 1000 mun™') 1 Bpems TepMocTaTHpPOBAHHUS MO
TETION30JUPYIOIIMMHU KPBIIIKAaMHA TIPH CKOPOCTH PO-
mukoBoro tpancmnoprepa ot 0,2-0,3 no 0,3-0,4 m/c
C MNOCJIEIYIOUIEH OLEHKOM OKAJIMHOYJAJIECHUs C I0-
BEPXHOCTH KaTaHKU B TaOOPaTOPHBIX YCIOBUSIX.

Kpome oneHkn ynaiasieMOCTH OKaJMHBI XHUMHYe-
CKHUM METOJIOM, MPOBE/IeHa TaKKe MOop00Hasi OLEHKA

Y MEXaHMYECKOTO CIoco0a ylajeHus, B TOM YUCIIE H
no Meroauke pupmbl «Bekaert».

JIONONHUTENBHO HCCIENOBall 3aBUCHMOCTH H3-
MEHEHHUS] MEXaHMYECKUX CBOMCTB, CTPYKTYPHBIX IIa-
paMeTpoB, BHEIIHETO BU/Ia TIOBEPXHOCTH KAaTaHKU OT
TEMIIepaTypbl pacKIaKH BHTKOB HAa POJHKOBBIN
TpaHcnoprep JuHuH Stelmor.

Hwoke npuBeeHb! pe3yabTaThl HCCIIEA0BAHNH.

Ha puc. 5, a, 6, 6 u 6 npuBeneHa OKaJIMHA HA I10-
BEPXHOCTH HU3KOYIJIEPOIUCTON KaTaHKH C «IISITHA-
MU» OTOJMBIIETOCS MeTayia ¢ (peppuTHON CTPYKTY-
poii.

TexHOonornuecKkui mpoLece ABYXCTAIUNHOIO OX-
JaKACHUS DTOr0 MeTalula Ha JnuHuH Stelmor — craH-
AapTHBIA (f,, = 950 °C; BCO 4 wr. — 600 MuH ' Vip=
0,2-0,3 m/c; Termonzonupyronme kpbiku Hag bCO
OTKPBITHI).

B pamkax u3MeHEHUs] MapaMeTpOB TEXHOJIOTHH,
KOTOpbIE, B KOHEUHOM HUTOTe, CBOJMINCH K BAPHHPOBa-
HUIO TEMIIepaTypbl BUTKOOOPa30BaHUs MPH CTaOWIN-
3auuy ycnoBuit pa6otsr BCO (46 mrt. — 600-800 MuH !
JUIsS. HU3KOYTJIEPOAUCTON KaTaHKH), CKOPOCTH TpaHC-

SEM MAG: 354 x  DET:BSE Detector
HV: 20.0KV DATE: 05/15/05 200 pm Vega Tescan
VAC: HiVac Device TS51 30 MM Moldova Steel Works Laboratory of Metals Science

Puc. 6. BHemHuil BUJI «IIITEH» OKAJIMHBI Ha TIOBEPXHOCTH Ka-
TaHK1, POM — BO BTOPUYHBIX AJIEKTPOHAX
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Puc. 7. 3aBucnMOCTH npejesna MpoYHOCTH HU3KO- U BEICOKOYTTIEPOAMCTON KaTaHKH OT TeMIIepaTypbl BUTKOOOpa3oBaHus: / — HU3KO-

yriiepoaucTas katanka anametpom 11 mm, mapka 1008, Ac, = 40 H/MM?%; 2 — HU3KOYTJIEpOMCTas KaTaHKa AMaMeTpoM 9 MM, cTaib

1008, Ac, = 47 H/MM?; 3 — HU3KOYTIIepOaNCTas KaTaHka AuaMeTpoM 7 MM, ctaib 1008, Ac, = 46 H/MM?; 4 — BHICOKOYTJIEpOMCTas
KaTaHKa JMaMeTpoMm 5,5 Mm, ctaib 65

nopruposanus (Vy, = 0,2-0,3 m/c wist Husko- u 0,5
M/C JIIsl BBICOKOYTJICPOJAMCTON KaTaHKH), MTOJIOKEHHSI
TETUIOU30JUPYIOMNX KpbIiek (oTKpbITel Hax bCO),
OTMEYEHO CJIeyrollee TOBEACHNE IPOYHOCTH KaTaH-
Kku (puc. 7).

J11st HU3KOYTIIEPOJMCTON KaTaHKHU C yBEIHUCHHEM
Ly OTHO3HAYHO MOHMKAIOTCS IPOYHOCTHBIE CBOKCTBA
(puc. 8, a), npuyem yeMm OOJbIIE AUAMETpP KaTaHKH,
TeM OoJiee 3HAYUMO 3TO CHIDKEHHE, T. €. HaOmronaercs
MOBBINICHNE TNIACTUYHOCTH METaJla.

Jl1s1 BBICOKOYITIEpPOIUCTON KaTaHKU UMEET MECTO
JKCTpeMalibHas 3aBUCUMOCTE: B uarnasoHe 850-900 °C
HabmomaeTcss MuauMyM, a Mmeree 800 u 6omee 900 °C —
MoBBIMAOMUN TpeHa. [lpuaem B obOmactu 6ojee BBI-
COKHX TeMIIepaTyp 3TOT TPEH]I BEIpaXkeH Oolee cyte-
CTBEHHO, YTO OOBSCHSETCS MPEUMYIIIECTBEHHBIM (Hop-
MHUPOBAaHUEM TOHKOJMCIICPCHOTO IEPIUTa TPU ITUX
TeMIepaTypHbIX auanazoHax [9]. OmHako B HH3KO-
temrieparypaoir odmactu (750 u 700 °C) B moBepx-
HOCTHBIX CJIOSIX Habromaercss copouT ormycka. Uem
HIDKE TeMIlepaTypa BUTKOOOpPa30BaHUs, TeM OOJIbIIe
MO TEPUMETPY ¥ TIyO)Ke pacrpoCTpaHseTcsl 3Ta He-
YIAOBJIETBOPHUTEIbHAS JJIS TIOCIETYIOIIEr0 BOJIOYESHHS
CTPYKTYpHasI cocTaBisromniasi (copour ormycka). Cop-
ouT otmycka (mo 80—85% ot mepumeTpa TITyOHHOM 3a-
neranus 10 0,13 MMm) HaOmromaeTcs Mpu TeMmepary-
pax 750 °C, a mpu 700 °C mosiBisieTcst OCHHMT.

st BBICOKOYINIEPOJAUCTOM KaTaHKU JUaAMETPOM
5,5 MM U3 cTaau Mapku 65 ¢ MOBBILICHHEM Z,, 0T 700
o 1000 °C mponcXonuT CyIMEeCTBEHHOE YBEIMUCHUE
pasMepa 3epHa mepinura: B cpemHeM oT Ne 9, 10
(I'OCT 5639) npu 700-800 °C mo Ne 9 mpm 900 °C
u Ne 7, 6 mpu 1000 °C. DTO MOIOKUATEITHHO BIUSCT Ha
CTETIeHb MTPSIMOTO BOJIOYCHHUS, TAK KaK ¢ YBEITHICHUEM
pasMepa 3epHa (B OMTHMAIbHOM nuamnazoHe oT Ne 10
K Ne 7 cormacHo ypaBHeHuto Xoia-Iletda) mossima-
eTCsl TNTACTHYHOCTh METaJlIa — CHIDKAETCS €T0 COTIPO-
TuBieHne nedopmupoBanuio. lloBegenune mucmepc-

HOCTH TIEPJIMTA B 3aBUCHMOCTH OT fy, KaK ye TOBO-
PWIOCH, HOCUT IKCTPEMAIIbHBIN XapakTep ¢ MUHUMY-
MOM B obmactu fy, = 800-900 °C (abcomoTHBIH
muHuMyM Tipu 850 °C, coorBerctBenHo 1116. = 55,0
1 53,3%) v yBeInueHNeM B CPEIHEM KOJIMYECTBA Iep-
muta 1-ro 6amna mpu 700 °C mo 61,7% u ipu 1000 °C
1o 71,7%.

CrocoOHOCTh K CTPABIMBAHUIO OKAJIHMHBI C IIO-
BEPXHOCTH KaK HH3KO-, TaK M BBICOKOYIJIEPOAMCTON
KaTaHKH (puc. 8) MPaKTHYECKH OJHO3HAYHO YITydIa-
TCsI C YMCHBIICHHUEM fy, M COOTBETCTBEHHO yXYALIA-
€TCsI C ee YBEIMYCHUEM, T. €. BPeMsI TPABJICHUS OKaJH-
HbI MHHUMAJIBHO [IPY MUHUMAJIBHBIX TEMIIEPATYPaX fy.
OTO MOXKHO OOBSCHUTH TEM, YTO C YMEHBIIECHHUEM fyy
CHIDKAETCSl TONIIUHA OKaJMHBI M YBEIMYUBACTCS €€
aare3us K METaIJIOOCHOBE, HO HU3Kasl IPOYHOCTH BIO-
CTUTa 00yCIIOBITUBAET MPH KUCIOTHOM TPaBJIEHUH J10-
CTaTOYHO OBICTPOE MPOHUKHOBEHUE KUCIIOTHI 110 MH-
KpOTpeIInHaM B CJIOW OKaJHWHBI M €€ PacTBOPEHHE.
TInoTHBIN, HO PABHOMEPHBIN 10 TOJLIMHE U XUMUYE-
CKOMY COCTaBYy CJIOW OKaJMHBI (BIOCTUT Ha TPaHHIIE
MeTaJuI-OKaJInHa, 00pa30BaHHbII Onarogapsi BEICOKOH
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Puc. 8. 3aBucUMOCTb BpeMEHM TpPaBIICHUS KaTaHKU U3 HU3KO-

U BBICOKOYTJIEPOJUCTOH CTalM OT TEeMIepaTypbl BHTKOOOpa-

30BaHUs: [ — HU3KOYIIICPOAUCTAsl KaTaHKa AuaMeTpoM 11 mm,

cranp 1008; 2 — Hu3KkoyrIepoaucTas KaTaHKa JUaMEeTpoM 9 MM,

cranp 1008; 3 — Hu3KOyrIepoaucTas KaTaHKa JUaMETPOM 7 MM,

crans 1008; 4 — BbICOKOYIIepoguCTast KaTaHKa JUAMETPOM
5,5 MM, cTtans 65
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Puc. 9. 3aBucuMocCTh 11BETa OKATHHBI IEPE]] €€ YJAIEHHEM C T10-
BEPXHOCTH KaTaHKH OT TEMIEPaTypbl BATKOOOPAa30BaHUS

CKOPOCTH OXJIQ)KJICHUSI KaTaHKW B MHTEpBaje TeMIIe-
patyp pacrnaja BIOCTHTa) P MUHUMAJIBHBIX fy, 00e-
CIICYMBaET U OJHOPOJHOE €€ CTPaBIMBaHKE 110 MepH-
METpy M JuinHe KaTanku. OTHOPOIHOCTh pacmpeere-
HUSI OKAJIMHBI Ha TIOBEPXHOCTH KaTaHKU TPH ITOM
o0ecrieunBaeTcs TakKe JOCTATOYHO BBICOKOW CKOPO-
CTBIO TEPEMEICHHsI BUTKOB 10 POJHMKOBOMY TpaHC-
noprepy JuHuK Stelmor. DTOT BBIBOA MOATBEPKIAET-
Csl TAKXKE W YCIIOBHAMH «IISITHOOOpA30BaHUs» Ha TIO-
BEPXHOCTHU KaTaHku (puc. 9, 10).

Haunbonee onTUMaIbHBIM C TOYKH 3PEHHS TOBap-
HOTO BH/Ia KaTaHKH SIBISIETCS ManasoH fy, = 1000
900 °C, xorma MOBEPXHOCTh KaTaHKU HMEET CEpPhId
(c npocuHbI0) MeTaILTHYeCKUi 1BET. CO CHIDKCHUEM /)y
9TOT IIBET CMEHSETCS CHayalla Ha CEePO-KOPHUYHEBBIN
npu 850 °C, a 3aTremM U Ha TEMHO-KpaCHO-P>KaBblii U
800-700 °C. Kak y»xe yKa3bIBaJOCh BHIIIIE, IIBET KOP-
POAMPOBAHHOTO MeTayjia 00yCJIOBJIEH JIETKO yaajsie-
Moii meubio reMaTuta (Fe,03).

Ousznyeckoe 000OCHOBaHWE JTOrO Mpolecca 3a-
KJIKOYAeTCsl B TOM, YTO IIPH BBICOKOH 7,y Ha MOBEPX-
HOCTH KaTaHkKu oOpasyercs FeO — BIOCTUT mpeumy-
[IECTBEHHO YEPHOTO I1BeTa, Haj HuM Fe;O, — MarHe-
TUT METaJNTMYECKOro IBeTa (3TO JOKA3bIBACTCS TEM,
YTO CTPAaBJIMBAETCS [BYCJOWHAs OKalWMHA: HUKHUN
CJIOHN — YepHBIH, BEpXHUH — CEpbIi).

IIpu CHIKCHUH fy, TOBEPXHOCTHBIN CIIOH MeTal-
Jia MIePEOXJIaKIACTCsI B OOJIbIIICH CTEIIeHH JI0 00JacTH
obpazosanus Fe,O; — remaruta pxaBoro 1sera. B cBsi-
31 C CaMOOTIIYCKOM TIOBEPXHOCTH KAaTaHKH 3a CUET
Teryia CepALIEBUHBI TeMaTUT B TIOJHOW Mepe (IpH J0-
CTATOYHO BBICOKHX fy/,) YACTHYHO BOCCTAHABINBACTCS
B FeO. Ilpu Gonee HU3KUX ¢, OCTACTCS MbUICBUIHAS
MyZpa reMaTura.

Ha moBepxHOCTH KaTaHKN HAOMIONAIOTCS IIATHA»
JIBYX THIIOB. TeMHbIE «IIsSITHa» Ha MOBEPXHOCTH Ka-
TaHKH OOpa3yloT OCTaTKH HE YAaJCHHOW OKalMHBI
WM TIPOAYKTHI pacriaja BIOCTUTA HA MarHeTHT M JKe-
ne30. CBemble «IsTHaY» («OiecTsIne MATHAY) Tpe-
CTaBIISIIOT COOOH OKaJMHY, OMABIIYI0 YaCTHYHO U He-
PaBHOMEpHO IO TEPUMETPY MONEPEYHOr0 CEYCHUs
karaHku. [locnenHee (CBeTibIe «IIsITHA») HAOMIOIAET-
Csl TIPU BBICOKUX 1., KOIJIa 00pa3zyercs OONbIIOe KO-

By
JINYECTBO TOJICTOM BIOCTUTHOW OKanuHbI [10].

BlY

; | Q
: 2N\

700 750 800 850 900 950 1000
tary, °C

Puc. 10. 3aBHCHMOCTD CTETIEHN MTOPAKEHHOCTH MOBEPXHOCTH Ka-
TaHKH T0CJIe TPABJICHHs OJECTAIIMMHE ISATHAMM OT TEMIIepaTy-
PbI BATKOOOPA30BaHUs JUIsl HU3KO- U BEICOKOYTJIEPOJNUCTOHN CcTa-
au: | — HU3KOYTJIEPOAMCTAas KaTaHKa; 2 — BHICOKOYTJICPOANCTAS
KaTtaHka. Kiaccel O1ecTAmux To4ek mocie TpaBieHus: / — max
MO0 HAJIMYHUIO ONECTAIIMX MATEH: KPYIHbIE U CPeIHME ISTHA
B CTPOYKY U XaOTHYHO, CPEeIHHUE peaKue; 2 — OOIbIIoe KOTHYIe-
CTBO CPEHMX IISITEH B CIJIOLIHYIO CTPOYKY M PEKUE, eIUHNY-
HBIE KPYITHBIC ISTHA B CTPOUKY, a TAK)KE MEIKUE; 3 — peaKue
Cpe/HHe, MEJIKHE B CTPOYKY M XAOTHYHO; 4 — MHOTO MEJIKHX
U CPEJTHUX B CTPOYKY M XaOTHYHO, PEIKHUE KPYIIHbIE; 5 — MEJIKHe
B CTPOYKY M XaOTHYHO WJIH Jla)ke B OTACNBHBIX 0oOpasinax 6e3
MSTEH; 6 — eAMHUYHBIC MEJKHE ISATHA, CPEIHHUE, B OTACIBHBIX
obpasnax (0ombie, 4eM B 5), OTCYTCTBHE MATEH — Min YypOBEHb

Toncrass okajJvHA, UMeEsl Pa3jIUYHbIA CO CTAJIBIO
KO3 HUITUEHT TEIJIOBOTO paCIIUPEHHsI, Oojee Tpel-
pacronokeHa K pPacTPeCKUBAHWIO W CIYLIMBAHHIO
C TIOBEPXHOCTH KaTaHKH IPU MEXaHWYECKHUX BO3JEH-
cTBUsX. Hambosee KpUTHICCKUMHA C 3TOH TOUKH 3pe-
HUS SIBISIFOTCSI YYaCTKH KaTaHKW B MECTax pa3heMOB
BAaJIKOB ITOCJIETHEH KJIETH CTaHa, P (OPMUPOBAHUH
BUTKOB (BHENIHSISI CTOPOHA, TJl€ BO3SHHUKAIOT PACTATH-
BaIOIIe-CKaJIBIBAIONIIE OKAINHY HAPSKEHMsT), B 00-
KOBBIX y9acTKaX BUTKOB Ha POJIMKOBOM TPaHCIIOPTEPE
(tme hopMUPYIOTCS CKOTUIEHUS 3TUX BUTKOB U MMEET-
cs1 Ooree BBICOKAS TeMIIeparypa I1o JUTHHE BUTKa U 00-
JIee TOJICTasl OKAJIMHA), a Tak)Ke IIPH 0TOOpE TIPOO IS
HCTIBITAaHUH.

Ilocne TpaBieHHSA CTENEHb MOPAKESHHOCTH II0-
BEPXHOCTH KaTaHKH «OJIECTSAIIUMHU MATHAMI» YMEHb-
maercs (puc. 10), kak y’ke 0TMe4anock, C MOHKEHH-
eM TemIeparypbsl BuTKooOpa3oBaHus. Tak, ecnu mpu
1000 °C nabmromaroTcsi MaKCHMaJIbHO pa3BUTHIC «Oite-
CTSINME TISITHa» KPYMHBIX M CPETHUX Pa3MepoB, pac-
MOJIOXKEHHBIE B CTPOYKY M XaoTH4HO, To Tipu 700 °C
B psijie cIy4aeB UX BOOOIIE HET, a €CJIM U BCTPEYAIOT-
csl, TO €IUHUYHBIC, YaIlle MEJIKHE «IISTHAY.

Ha puc. 11 npuBeneHbl OT/AENbHBIE JAaHHBIE IO
aHAIM3UPYEMBIM TUTAaBKaM HHU3KOYIJIEPOIUCTOMN CTaIH
(mocme TIyOOKOTO TpaBJICHHS, YTO MOIIIO CIJIATUTH
3¢ eKT) o YPOBHIO «BBITOTEBAHUSD TPUMECEH I[BET-
HBIX METaJUIOB (OTHOIICHWE KOHIICHTPAIMA AJIeMEH-
TOB B «IIATHAX» M 30HAX 0€3 «ImATeH»): 3 EKT s
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Puc. 11. YpoBeHb JMKBaMU XUMHUYECKUX DJIEMEHTOB B Pa3HO-
POJIHBIX ydYacTKaX MOBEPXHOCTH KaTaHKH. k., — 30HA C ISAT-
HOM/30Ha 0e3 IsTHa

Mn, Cr u Ni HecymectBeHHbIN (+3/—5 0TH.%), Cu —
HECKOJIbKO Oonbiwii (+27 0TH.%).

Ha ocHoBaHMM yKa3aHHOTO BBILIE CYILIIECTBYET OIl-
TUMM3ALMOHHAs 33/a4a: HEoOXOOUMO OO0ECIeunTh
HaWIy4IINe TeXHOJIOIHYECKHE YCIOBUS XUMHUUECKOTO
yAaJeHnsl OKaJMHbI MPH HAJMYUH MPOTHBOPEUUBBIX
TpeOOBaHMI K €€ LBETY, pallMOHAJIbHON MUKPOCTPYK-
Type, MEXaHHUECKUM XapaKTEPUCTHKAM, TEXHOJIOTHU-
YECKOM MIIACTUYHOCTH KaTaHKU IPU €€ BOJIOYCHHU.

HaunOonee npueMieMbIM pelieHueM Uil XUMUAYe-
CKOTO yHaJCHHUS! OKAJINHBI, [O-BUAMMOMY, SIBIISETCS
clleayrolee.

1. Jlyist HU3KOYTIIEPOIMCTON KaTaHKH — fy, = 900—
850 °C ¢ KOppPEKTUPOBKOM XHMMHYECKOTO COCTaBa
B CTOPOHY YMEHBIICHHS YHNPOUYHSIOLIMX 3JIEMEHTOB
(C, Mn, Si, P, Cr, Ni, Cu u np.), 3ppeKTHBHBIM MH-
KPOJIETMPOBAHUEM CTaIM OOPOM M 3aKIIIOUCHHUEM C 3a-
Ka34MKaMH{ KOMIPOMHCCHOTO COIJIAILIEHHS O 1OMyCTHU-
MOCTH Ha TMOBEPXHOCTH KaTaHKH KPAaCHOMEIHOTO OT-
TEHKa, TIPU 3TOM KOJMYECTBO OKAJIMHBI MO>KHO OTrpa-
HUYUTH Ha ypoBHE 8—06 Kr/T (0,8-0,6%).

[IpoBeneHHbIe HCCIEAOBAHUS TO3BOJIMIN YCTAHO-
BUTb OHO3HAYHYIO 3aBUCHMOCTH LIBETa OKaJIMHBI Ha
TIOBEPXHOCTH KATAHKH OT fyy.

2. Jlnst BBICOKOYINIEPOIMCTON KAaTaHKH — fyy =
950-900 °C, npu 3TOM CleAyeT YUUThIBAaTh, YTO BO3-
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Puc. 13. IlBeTooOpa3oBaHNE OKAJIHHBI JO €€ MEXaHHYECKOTO
yIaJeHus! B 3aBUCHMOCTH OT TEMIIEPaTyphl BUTKOOOpPa30BAHNUS
o Bekaert: 7 — 1000 °C — cepblif MeTaI ¢ YaCTHYHO ONaBIIEH
okanuHoi; 900 °C — cepblilf METauT ¢ YaCTUYHO OMaBIIEH OKa-
nuHOH; 2 — 850 °C — ¢ xopuuHeBbIM OoTTeHKOM; 3 — 800 °C —
TEMHO-KPaCHO-PBDKHI OTTEHOK (MeqHBIH); 4 — 750 °C — TeMHO-
KPacHO-PBDKUH OTTEHOK (METHBIN) + TEMHO-CEPHI C CHHEBOM;
700 °C — TeMHO-KpaCHO-PBIKUI OTTEHOK (MEIHBIH) + TEMHO-Ce-
Ppblit ¢ cuHeBOM
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Puc. 12. YpoBeHb NUKBAIIMU XUMUYECKUX HJIEMEHTOB B Pa3HO-
POAHEIX ydacTkax noBepxHocTH karanku: 1000 °C — agresms
o4eHb ciabas, 5% ocTaBIIelcs OKAINHBI B «SIMKaX» IMOBEPXHOCTH;
900 °C — anaresust cimabasi, 30% ocTaBIIelcss OKaJUHBI, JIETKO
MOXeET OBITh ylaJieHa MeXaHW4ecKnM BozneiicTeueM; 850 °C —
anresus cpensis, 40% ocraBiieiics OKaJTUHBI, MEHEE JIETKO MO-
JKeT OBITh yIaJieHa MexaHu4eckuM Bosaeiicteuem; 800 °C — an-
Te3ds BBINIE CPEOHEH, 3aTPyAHEHO MEXaHWUYeCKOe yIajcHHe
okanuubl, 70-75% octaBiieiics okanuubl; 750 °C — aaresus
CHJIbHAsSI, OCTaBIIAsICS OKaJlMHA — WToJIbYatas B CTPOUKy, 90%
octaiieiics okanuubl, 700 °C — BbICOKasi CTENEHb aare3uu, 99—
95% ocTaBIIECS OKAITHHEI

MOXHO YBEIMYHTb fy, Gonee 950 °C juist ynmy4uieHns

B KOMIUIEKCE JUCIIEPCHOCTH MEPINTa, MEXaHUIECKUX
CBOWCTB U 1e(hOpMAaLMOHHON MJIACTUYHOCTH KaTaHKH;
pH £y, ~ 950-900 °C KonmyecTBO OKaIMHbI HE Gonee
8 kr/1 (0,8%), £, > 950 °C — He Gonee 10 kr/t (1,0%).
[Ipu sTOM He crnepyeT oOpamars BHUMaHUs HA HaJU-
yre «ONecTAINX MATeH». B oTInune 0T XUMHUYeCcKoro
METOJa OKAIMHOYAAJICHHSI CIOCOOHOCTh K YIaJICHHIO
OKaJIMHBI MEXaHWUYeCKUM crocobom (puc. 12-15)
yXyAlIaeTcs ¢ MOHMKeHueM f,,, ot 1000 mo 700 °C.
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Puc. 14. Xapakrepuctuka (MexaHH3M) MEXaHMYECKOTO y/alle-
HUS OKaJIMHBI 110 MeToanke ¢pupmbl «Bekaert» B 3aBHCHMOCTH
OT Temreparypsl BuTkooOpasoBanus: I/ — 1000 °C — penkue
U IIUPOKUE pa3phIBbl 01 yriioM 45 1 90°, KpyIIHbIE XJIOIbS paB-
HOMEpHO MJIM Tojockamu ceporo 1Bera; 2 — 900 °C — penkue
pa3peIBbI OA YoM 45 1 90°, KpyIHBIMU XJIOIbSIMU WM 110JIO0-
CKaMH HEepaBHOMEPHO, MEHee MHTEHCUBHO, yeM nipu 1000 °C, ce-
peie; 3 — 850 °C — paBHOMEpHOE pacTpecKUBaHUE MO/ yriaoM 45°,
KpyIHble yellyiku u cepsle nonocku; 4 — 800 °C — paBHOMep-
HO€ pacTpEeCKUBaHHE IO YIIIOM 45°, MeJIKue 4emynku U TeM-
HO-cepble nostocky; 5 — 750 °C — paBHOMEpHOE pacTpecKUBaHUE
noj yrioMm 45°, Menkue M CpeiHHe YellyHKH U cepasl Iblib;
6 — 700 °C — mpakTH4eCKH HE paCTPECKUBACTCS U HE OCHINIAETCS
WJIH cepast MbLIb
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Puc. 15 YnaneHue okaauHbl U €€ OCTATOYHOE KOJIUYECTBO B 3a-

BHCHMOCTH OT TEMIIepaTyphl BHTKOOOpa3oBaHUs (METOAMKA

¢upmer «Bekaert»): I — HU3KOyTIEpoauCTas KaTaHKa JHaMe-

TpoM 11 MM, ctans 1008; 2 — HU3KOyIIIEepOAMCTAsl KaTaHKa Jua-

meTpoM 9 mm, ctans 1008; 3 — HU3KOyTIIepOAUCTast KaTaHKa U-

ametrpoMm 7 MM, ctaib 1008; 4 — BeICOKOYIJIEpOAMCTAsT KaTaHKA
JIMaMeTpoM 5,5 MM, cTajb 65

KonudecTBo ocTarouHO OKaTMHBl MUHUMAJIHHO B OC-
HoBHOM mipu 1000 °C (~0,15 Kr/T) ¥ MakcHMaIbHO
mipu 700 °C (0,98-0,86 kr/T).

Takum 00pasoM, MaKCHMaibHas [y, YIydlIaeT
MeXaHUYeCKOe y/laleHne OKaIMHBL. OHAKO MPH 3TOM
Ha TIOBEPXHOCTH KaTaHKW HaONIOMArOTCS YYacTKU
OTIaBIIIEH OKAJMHBI 33 CYET Jake MUHUMAIBHBIX Me-
XaHWYECKUX BO3JICHCTBHIA BCIIEICTBUE OYEHB CI1a00i
aJre3uy TaKOW OKalIMHBI K MeTautoocHoBe. [loaTomy
OTOJICHHAs, 0€3 OKAJIMHBI MOBEPXHOCTh KaTAaHKU TMPH
XpaHEHUW W JUTUTEIHHBIX TEPEBO3KaX MOXKET OBITh
MPOKOPPOIMPOBAHA B MECTaX PaCIIOJIOKEHHs «Oe-
CTSIIUX TATEH» U «OIacTepoB» — B3AYTOW OKAJIMHBI.
Tem He MeHee T MEXaHUYECKOTO yHaJICHUS OKaJlH-
HBI OITHMAIIbHA fy, ~950 °C.

«BpimoreBanue» Menu [8] Ha MOBEPXHOCTH Ka-
TaHKH JIOJDKHO TMPUBECTH K TaK Ha3bIBAEMOM MOBEPX-
HOCTHOM KpaCHOJIOMKOCTH, TaK KaK YHCTas Me/Ib UMe-
eT Temneparypy Iuasinenus 1083 °C u B )kuIKOM co-
CTOSTHUM PACIpPOCTPaHIeTCS B MEK3EPEHHBIX T'DaHU-
1ax, ocialsieT CBA3b MeXKIY 3€pHAMHU H OXPYITIUBACT
MeTaJl.

OpHako Ha TIpAaKTUKE ATOTO HE HaONFOIaeTcs.
KpacHOTOMKOCTE, B CBOIO 04Yepeib, YXYAIIAeT OKaH-
HoynaneHue. OTMedaeTcsl TakkKe, 9TO IS TOTO, YTO-
OBl IBJICHHE KPACHOJIOMKOCTH HE MPOSBISIIOCH, HEO0-
xoaumo obecrieunth otHowenne Cu/Ni He Oonee 1,5
(Cu/Ni < 1,5). AHanu3 mokasbpIBaeT, 4To 3TO OTHOIIIE-
HUE B YIJICPOJUCTHIX CTAISAX HAXOTUTCS B JIMANla30HE
1,31-2,70, 4TO OJHAKO B LIEJIOM HE OKA3bIBAECT OTPHU-
[[ATeTTLHOTO BIIMSHUS Ha ylajieHne OKaIuHbL. Hamnbo-

Jiee 3HAYUMO BIMSHHE fyy TIPH OBICTPOM MPOXOXKIE-
HUU TeMIieparypHoro auanasona 570-400 °C.

BoiBoabI

1. UccnenoBanus MO3BONHMIN BBISICHUTH TIPUPOITY
MATHUCTON MOBEPXHOCTU KaTaHKU. TeMHBbIE «IISTHA»
MOTYT OBITh OCTATKAMHU HE yIaJICHHOW OKAJIMHBI WIIH
BBIJICJICHUN METAJUTUYECKON MEJIM U HUKEJIsI (SIBJICHHE
«BBITIOTEBAHUSY ). briecTsime «saTHA) — 3TO YYaCTKU
METaJIJIOOCHOBBI, OTOJIEHHBIE B PE3yJbTaTe CIyIlIUBa-
HUS OKAQJIMHBI C TOBEPXHOCTH KATaHKHU U3-32 MEXaHU-
YEeCKOTO BO3ACHUCTBHS U/HITH TEMIIEPaTypPHOTO BO3ACH-
CTBUS 332 CUCT PA3HOCTU KOI(D(UIMEHTOB TEIIIOBOTO
paCIIMpPEHUs OKATUHBI U CTaJH.

2. «BomoreBanue» npeTHbIX MeTamwioB (Cu u Ni
B OCHOBHOM) HOCHUT IIPUTPAHNYHBIN XapakTep. YBeIu-
yenue koHieHtparuu Cu u Ni (uHorma Cr u P) Ha-
OmromaeTcsl Ha BHYTPEHHEW MOBEPXHOCTH OKAJUHBI,
YTO BBI3BIBACT MOBEPXHOCTHYIO KPACHOJIOMKOCTbD.

3. OnTuManbHas BIOCTHTHAsE OKaJIMHA M CIIOCO0-
HOCTH €€ K yJaJICHUIO TIepe/i BOJIOYEHUEM OTIpeesi-
IOTCS TeMIIeparypoil BUTKOOOpa3oBaHus. [lpu 3tom
OaronpusTHBL HU3KHE TeMIeparypsl f,, (~850 °C),
Korja (pOPMHUPYETCSl TOHKAs ¥ IJIOTHAsI OKAJIMHA.

Jis HU3KOYTIepOAUCTON KaTaHKU HaOIIOJaroTCs
MOHOTOHHOE MaJIeHHE MIACTUYHOCTU U POCT MPOYHO-
CTH, a JIJISl BBICOKOYTJIEPOAMCTON KAaTaHKU — HEYIOB-
JICTBOPUTEIbHASI MUKPOCTPYKTYpa: COPOUT OTITyCKa,
OCIHUT ¥ MEPIUT MOHKEHHON JIUCTIEPCHOCTH.

4. C noBblLICHHEM )y, (ONTHMAaJbHOE 3HAYCHHE
950-1000 °C) ynaneHwe OKAJIMHBI MEXaHHUYECKUM
Croco0OM yIy4IlaeTcs BCJIEACTBUE PA3HOCTH TEILIO-
BOTO pacIIUpeHHs OKaJIMHbI U MeTaia. ITo 00yciIoB-
JUBAET PACTPECKUBAHHUE OKAJIUHBI, €€ HU3KYIO aJre-
3110 K METaJNIOOCHOBE U JIETKOCTh YJaJIEHUs MIPU Me-
XaHWYECKOM Bo3aercTBUU. Hu3kas aare3ust npuBOIAT
JlaXXe TPU HE3HAYUTEILHOM MEXAaHWYECKOM YCHIINU
K MECTHOMY CKOJIy OKaJHMHBI WJM ee B3ayTHio. bia-
CTEphI ¥ y4acTKH 0e3 OKaJMHBI IPU XPAHESHUH U JIJTH-
TETFHON TPAHCIIOPTUPOBKE MPUBOAIT K KOPPO3HH,
a TpH TPaBJICHUU — K mepeTpaBy Merata. [Ipu Hu3-
KHX 3HAYEHUSX f,, OOpasyercsi TOHKAs IMIOTHAs
C OYCHB BBICOKOM aare3ueii K MeTauTy OKaJluHa, KOTO-
past MPaKTUIECKU HE yAAIIeTCS MEXaHUIECKUM METO-
JIOM.

5. Ilpu BbICOKMX Temmeparypax f,, obpasyercs
BIOCTUTHASI OKaJMHA YEPHOTO I[BETA, MPUMBIKAIOLIAS
K METaJUIOOCHOBE, HaJl KOTOPOU C BHEIIHEW CTOPOHBI
pacroNokeH MarHeTUT CepO-METaJUINYEeCKOTo I[BEeTa.
Ipn noHMKEHNHU fy,, GOPMHUPYETCS TEMATUT KPAaCHO-
pBIXKe-p>KaBoro IBeTa, KOTOPBIA 3a CUeT TeIula cepi-
LIEBUHBI KAaTaHKH BOCCTAHABIMBACTCS O MarHeTUTa
iy BroctuTa. OCTaTKU reMaTuTa B BUAE€ TOHUYAUIIIETO
MyIPOBUIHOTO HaJleTa HA TIOBEPXHOCTH KATaHKHU
OIIMOOYHO MPUHUMAIOT 33 PIKABUUHY.



AITLE 1 METRAAYCTTR |G

4 (68), 2012
Jluteparypa

1. ®ynke I, mn, Xaltapurtu M. Bauanue ycaoBuil oxJ1akaeHUs Ha CTaHE Ha CTPYKTYPY OKaJIMHBI U TPABUMOCTD CTajlb-
Holt kataHku // YepHble MeTaiutsl. 1970. Ne 3.

2. Oco0eHHOCTH OKAJIMHOOOpa30BaHMS M TPABJICHMS MpOKaTa BRICOKOymIepomucThix ctaieit / B. I1. Jlsmenko, B. H. Kmimos,
A. H. Mopos, B. H. Kosanes, H. A. Cuoxons // Uapopmanust u3 Internet.

3. Jlectaumu M. BBenenue B cucteMy ynpasieHHs cTpykrypoi pupmsl Januemn — DSC. — Bytpuo. 1995.

4. HccnenoBaHne BO3MOKHOCTH HanOoJIee MOJTHOTO YIAICHUS OKaJIHHBI C IOBEPXHOCTH KaTaHKH nepen BoodeHnueM / B. B. Ilapy-
coB, A. H. CaBrlok, A. b. Ceruxos u 1p. // Meramrypr. 2004. Ne 6.

5. UccnenoBanue ciocoOHOCTH K YIaJICHHIO OKAJIHBI ¢ TIOBepXHOCTH KartaHku n3 cranu CBOSI2C / B. B. ITapycos, A. b. Cprukos,
M. A. JKurapes u 1p. // Merauryprudeckast 1 TOpHOPYIHAsI IIPOMBIIIIEHHOCTE. 2006. Ne 5.

6. MopepHu3auss 000pYJOBaHHUS M COBEPIICHCTBOBAHHE TEXHOJIOTHH JUIS NPOHM3BOJCTBA Ka9eCTBEHHOTO NPOKATa B YCIOBHSIX
Mosnaeckoro Metamtyprigeckoro 3asoga (MM3) / A. B. Cerukos, H. A. bornanos, B. B. Ilapycos, O. B. ITlapycos, M. A. XKurapes //
Mertamryprudeckast 1 TOpHOPYZAHas IPOMBIIUIEHHOCTb. 2002. Ne 8-9.

7. KoxoBuxuu 0. . TexHonorus craiaenpoBOIOYHOrO IPOU3BOACTBA: Yued. st By3oB. Kues: Bimor.

8. Menp B uepHbIx MeTamuiax / [Tox pen. . Jle Mas u JI. M. [1. Illetku: [lep. ¢ anrn. U. 1. Mapuykosoii u A. H. Illteita6epra. M.:
Merammyprus, 1988.

9. d®opmMmupoBaHUE ONTHMAIBHON MUKPOCTPYKTYpBI B BEICOKOyIIIepoancToi karanke / B. B. ITapycos, A. b. Ceraxos, M. A. JXKura-
pes, A. B. Ilepuarkun / Crans. 2005. Ne 1.

10. B3auMOCBsI3b TONIMIMHBI ¥ YIEIBHON Macchl OKalMHBI Ha ITOBEPXHOCTH BBICOKOyIIepoamcTod karanku / B. B. Ilapycos,
3. B. [apycos, . H. Uyiiko, A. b. Cerukos, 1. B. [lepessauenko // C6. Hayd. Tp. « CTpOHTEIHCTBO, MaTepHaIOBEICHUE, MAITHHOCTPO.-
Huey». Beim. 27. Y. 2. 2004.



