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Abstract. There is proposed technology for electro-discharge treatment of the working
surface of cast rolled rollers of cold rolling mills for providing of a steel cold rolled band surface of
a given level of roughness. This technology allows to create a microrelief on the processed surface
with the specified roughness parameters, and to provide a superficial layer of roller with
substantial strengthening.
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Introduction.

One of the main factors of the surface quality of a steel cold-rolled band for
deep-drawing is the state of its microheometry. The presence of a thin and even
roughness texture on the band metal surface assists to the high-quality deposition of
the protective coating and also to minimization of the stamping tool wear and to
increase the resources of its service.

In other equal conditions, a metal, the surface microheometry of which is
characterized by chaotic, but evenly distributed microcavities and microspikes of a
given height has the best properties. In turn, a microheometry of steel band surface
after the cold rolling is largely determined by the microprofile state on the working
surface of rolling mills rollers.

The results of the statistical processing of numerous experiments outcomes
fulfilled in the cold rolling mill of steel bands of the AOJ «Nizhnenovgorod
metallurgical plant» (Russian Federation) indicate the lowest propensity to welding
of metal with a rough surface, the microrelief of which consists of chaotic, but evenly
spaced microtucavities and microspikes with a given height and depth. Such
microheometry of the cold-rolled band surface is achieved in the presence of a
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corresponding microrelief of the working surface of cast rolling rollers.

For the treatment of metal surfaces of rotational bodies the application of
methods based on the use of concentrated sources of electric energy is most
perspective. Among them a special place is taken by the method of electric discharge
processing under a pulsed regime in a dielectric fluid medium which fills a volume
between the electrode-instrument and treated electrode-product [1,2].

When using this method the roughness and properties of surface layer of a metal
undergo a change in the action of pulsed electrical discharges that occur with each
other with a certain frequency and are generated by means of controlled direct current
Sources.

Numerous researches in the application of this method for the long-term
alloying of cast iron and steel rollers of hot rolling mills were performed by the
authors in works [3-5]. Both increase in rollers durability and the preservation of their
original sizes throughout the entire operation process were achieved.

Problem formulation

The purpose of the work is to determine the possibility of using electric
discharge processing under pulsed mode for drawing a microrelief with specified
roughness parameters on the working surface of cast rollers for cold rolling mill
bands.

Material exposition and results

At the special stand, which was definited in work [6] the experimental studies
complex aimed to determination of application possibility of the appointed
technology for drawing a microrelief with the specified roughness parameters on the
working surface of cast rollers for cold rolling mills at conditions as closed as
possible to the real was performed.

It is established that during the convergence of a positively charged electrode-
instrument to a negatively charged electrode-product rotating with constant velocity
at the distance of several tens of micrometers in the gap between them an active zone
of considerable tension of electric poles arises and electric discharges occur one after
the other. By the action of such discharges through conduction channels, filled with a
heated substance (plasma), which are periodically created, there is a directed and
opposite motion of electrons and ions. In this case, electrons having a smaller mass
are more likely to reach the treated surface of the rolling roller and, by the action of a
high temperature caused by heating melting and evaporation of the metal
microvolumes in the electrical discharges places.

Under influence of periodically occurring electro-hydraulic forces the removal
of liquid and vaporous of metal from the electrical discharges zone to the working
fluid surrounding it and the subsequent freezing in the form of individual particles is
carry out. On the roller working surface in the pulsed electrical discharges places
microcavities approaching to ball segments in a form are formed and laid each on
other form a highly developed uniform matte microrelief with roughness Ra = 0.8-20
pum and fairly significant density of microspikes (up to 90-100 for 10 mm length of
microprofile). At the same time the thin surface layer of the rollers is substantially
strengthened as a result of alloying with dielectric fluid products and evaporation of
electrode-instruments as well as high temperature tempering of the metal
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microvolumes located in the electrical discharges zone.

As shown by the results of X-ray spectral analysis using a microanalyzer «Jeol
Superprobe-733», after electric discharge processing the roller surface layer consists
of a zone that is saturated with elements of the working fluid forming of very strong
carbides; a zone created by diffusion of the electrode-instrument material to a layer of
molten roller material with formation of solid compounds alloyed with tungsten; a
zone of fine-grained structure characteristic for high-speed hardening and zone of
plastic deformation.

Creating these layers on the roller working surface increases the term of its use
as well as the strength of the microrelief of the rolled steel band.

Conclusions

There is offered electro-discharge method for processing the working surface of
cast rolled rollers under the pulsed mode. Such method allows to change the structure
and physical-mechanical properties of working layer roller of cold rolling in a wide
range, varying the electrode material and processing parameters.
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Anomayia. OOHuM 3 207106HUX NOKA3HUKIE AKOCMI NOBEPXHI CMANE80i XON0OHOKAMAHOI
wmabu O0ns 21UOOK020 BUO0BIUCY8AHHA € cmaH (i Mikpoeeomempii. Hassnicms moukoi ma
PIBHOMIpHOI meKcmypu WOPCMKOCMI NOBePXHI  wmab0o8oeo Memany CApusioms sSKICHOMY
HAHECEeHHIO 3aXUCHO20 NOKpUmmsl, a 3a 21uOOK020 8UO0BIHCYBAHHS MOHKO20 MEMANY — 3MEHULEHHIO
CHPay08aHHs WMAMNYBANIbHO20 THCMPYMEHmYy ma 30i1bUEeHHI0 Pecypcie 020 CIyHCOU.

3a iHwuX piBHUX YMO8 Kpawji 61acmueocmi Mae Memaiu, MIKpo2eomempisi NOBEPXHI K020
Xapaxkmepusyemvcsi  XAOMUYHO — pPO3MAUOBAHUMU, ane  pIGHOMIDHO — PO3NOOLNEHUMU
MIKPO3anaouHamu ma Mikposucmynamu 3a0aHoi sucomu. B ceoto uepzay, mikpoceomempis nosepxui
cmanegoi  wimabu Nicia  XONOOHOI NPOKAMKU — 3HAYHOK  MIpOI0  BU3HAYAEMbCA  CMAHOM
MIKponpo@into pobouoi nosepxHi NPOKAMHUX B8AIKIE.

Peszynomamu cmamucmuunoi 00pobKu pe3ynomamie YucieHHUX eKCHePpUMEHMI8, BUKOHAHUX Y
yexy Xxon00Hoi npoxamku cmanesoi wmabu BAT «HuoicecopoOcbkuti memanypitinuti 3a600»
(Pociticoka @edepayis) ceiouams npo HAUOLIbUL HUZLKY CXUTLHICMb 00 36APIOBAHHSA MEMAy, Ujo
MA€ WOPCMKY8amMy NOBEPXHIO 3 MIKpPOpenbehoM, AKULL CKIA0AEMbC 3 XAOMUYHO, ale PIBHOMIDHO
PO3MAWOBAHUX — MIKPO3anaoux i Mikposucmynie 3adanoi eucomu ma eaubunu. Taxoi
MiKpo2eomempii noepxHi X0JOOHOKAMAHOI wmaodu 00cseaioms 3a HAAGHOCMI B8I0N0BIOHO20
MIKpopenvepy pobouoi nosepxui NPOKAMHUX AIKIG.

i 0bpobKku memanesux nNOBEPXOHb Mil 00epmaHHs HAUOLIbUL NEePCNEeKMUBHUM €
3aCMOCY8AHHA Memooi6, 3ACHOBAHUX HA BUKOPUCHMAHHI KOHYEHMPOBAHUX OJcepell eNeKmMPUUHOT
enepeii. Ceped Hux ocobauge micye 3aUMae mMemoo eieKmpopo3psaoHoi 0OpoOKU 3a IMNYIbCHUM
pedxcumMom y cepedosuwyi O0ieleKmpuuHoi piOuHuU, AKA 3aN08HIOE 00CA2 MIdC eNeKmpoooM-
IHCMPYMEHMOM Ma ea1eKmpoOOM-8UPOOOM, KO0 0OPOONAIOMb.

Ha cneyianvbnomy cmeHOi BUKOHAHO KOMWIEKC eKCNEePUMEHMANbHUX — OOCHIONCEHD,
CHPAMOBAHUX HA BUSHAYEHHS MOMCIUBOCMI 3ACMOCYBAHHS 3A3HAYEHOI MeXHON02ii 0N HAHeCeHHs
MIKpopenvepy i3 3a0aHuMu napamempamu WOpCmMKoCmi Ha poboyy HOBEPXHIO JUMUX BAJIKI6
CMAHi8 X0N00HOI NPOKAMKU 34 YMO8, MAKCUMATILHO HAOIUNCEHUX OO0 PeaibHUX.

Ilio enaueom Oii nepioOUyHO BUHUKAIOUUX eNeKMPOIOPAGIIUHUX CUL HA NOBEPXHI BAJKA
8100Y8a€MbCsl BUOANEHHS PIOKO2O MA NAPONOJIOH020 MeMAy 00 poboYoi piOUHU, WO 1l020 OMOYYE,
Ul HaCmynHe 3aCMueaHHa y 8uisdi okpemux wacmoyox. Ha pobouiii nogepxui eanka y micysax 0ii
IMRYIbCHUX — eIeKMPUYHUX — pO3PAOI8  YMBOPIOIOMbCA  MIKpONo2nubNenHs, AKi 3a  gopmoro
HaOIUXHCAlomsvesi 00 KYIbOBUX Ce2MeHmi6 Mad HAKIAO0aouuch O0O0UH HA O00HO020, (OPMYIOmMb
BUCOKOPO3BUHEHU DIGHOMIDHULL Mamosuil Mikpopeaved 3 wopcmkicmio Ra = 0,2-2,0 mxm i
docums 3HA4HOIO WinbHicmio mikposucmynis (00 90-100 na 10 mm 0oexcuru mikponpoghinio).

Cmeopenns maxoi wopcmkocmi HA NOBEPXHI poO0Y020 8anKa NIOBUWYE MEPMIH 1020
BUKOPUCMAHHS, 4 MAKONAC MIYHICMb MIKPOPENbEQDY NPoKamaHoi cmanesoi wmadu.

Knrwuoei cnoea: cmanesa xonoonokamana wmaba, 3a0aHuti pieeHb WOPCMKOCmIi, poboya
NOBEPXHA NPOKAMHO20 8AJIKA, €1eKMPOPO3PAOHA 00pOOKa
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