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Abstract. Enexmpopospsionuii memoo 06podku pob6o4oi noeepxui NpOKAMHUX BAJKIE 3a
IMIYTbCHUM — DENHCUMOM — O0360J5€  3MIHIOBAMU  (DI3UKO-MEXAHIYHI  81ACMUBOCIE  pOOOY020
N0BEpXHe8020 Wapy, 6apiroyu mamepian erekmpooa ma napamempu o6pooku. Obraouamus, wo
po3pobneno  Ona U020  peanizayii,  Xapakmepusyemvcs — KOMHAKMHICMIO,  NPOCHOMOIN0
00CN1Y208Y8aAHHS MA MONCIUBICINIO JI€2KO20 NEPexody 3 00OH020 pedcumy pobomu Ha THWUL, WO
00380I51€  00epIHCY8aMU  BUCOKOSKICHY MIKpO2eomMempilo NOGepXHi Cmanesoi X0100HOKAMAHOI
wmabu
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Introduction.

It is known that microheometry of steel band surface after the cold rolling
substantially depends on the state of rollers working surface microprofile for rolling
mills.

The review analysis of existing methods for preparation of the cast rollers
working surface for figures of the steel band cold rolling for causing of the set level
to the roughness [1-5] is performed in work [6]. The complex of experiments, which
allow to set possibility of application of electro-discharge surface treatment
technology for previously mentioned missions is carried out on the specially worked
out stand [7].

Oo6opynoBanme Aj1s1 00padOTKH JIUTHIX NPOKATHBIX BAJIKOB.

On the basis of the executed experimental researches the construction of
universal multi-seater machines of series MEI, intended for electric-discharge
treatment on the pulse-mode of working surface of the cast rollers of the mills of the
cold rolling band with the making of the set level of roughness are worked out and
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made at the times-frame of the experienced plant of NMAU (fir. 1).
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1 - a control beard; 2 - drive; 3 -aroller; 4 - bearding;
5 — adjustable stop; 6 - an electrode-instrument; 7 is a drive of rollers
Figure 1 - Chart of machine-tool of series of MEI

Machines contain mechanical and electric blocks. A mechanical block contains
roller beards for fixing and rotation of two (four) rolled rollers which process, and
also engine of drive. Above rollers the system of electrodes-instruments set as
electrode cassettes, thus that two (three) cassettes are certain execute treatment of
surface of every roller is set, and under them - bath with a working liquid (industrial
oil of brand 20). Cassettes are ferrules, executed from dielectric material, witse
copper plates take place freely. The construction of machine foresees possibility
adjusting in the wide limits of speed of rotation of rollers which process, and voltage
on working electrodes.

The drives of rotation of rollers which process, and longitudinal advance of
electrode-instrument, work from an electric block. The primery element of such block
is a high-frequency generator of electric impulses of direct-current, which contains a
driving generator, row of powerful rectifiers and power blocks, and also rectifier
device of frequency and duration of impulses. A generator has the opportunity to
regulate operating parameters in wide limits, in particular, frequencies of current
impulses - 0-500 kHertz; to duration of impulses — 0.05-1.0 s; voltage on working
electrodes - 0-250 V; to the current of open-circuit - 0-20 A.

A considerable density and evenness of deposition of digits in relation on all
plane of contact of electrodes-instruments with the surface of the cast rolled rollers
which process, assist formation of even on all directions microrelief with set
parameter of roughness.

Depth and diameter of microcavities which create on the surface of rollers with
the use of the noted machines, regulate by treason of energy of electric digits.
Regardless of hardness of surface of working rollers of rolled mills a possible making
of its roughness of 0.70-15.0 mcm with the density of microcavities and microspikes
50-350 on a 10 mm of length of microprofile and providing of considerable resistance
to wear. Isotropy of roughness of rollers, got on the machine-tools of this type,
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presents 0.7-0.9. Safe realization of such technological process, and also moving
away of pair of working liquid, arrive by fitting-out machines by protective hubcaps
and bonnets of drawing ventilation.

The mashines of series of MEI are simple in making, compact, economic, have
the opportunity of choice of the modes of treatment of surface of rolled rollers in the
wide range of the managed parameters and work on the semi-automatic mode, that
allows easily to pass from one mode of treatment on otits, non-polluting a medium
and not needing additional auxiliary personnel. Their use provides a making band
with even in relation to all directions microrelief and roughness of surface which
consist 2.0-3.5 mcm. Main technical descriptions of machines are given in a table.1.
Machines allow to optimize microgeometryiro of surface steel cold-rolled band, that
provides the minimum expense of coverage materials at its high quality.

Table 1
Technical descriptions of machines MEI
Name of parameter Type of machine

MEI-1 MEI-2 MEI-3
Quantity of rollers which process 4 2 4
Diameter of rollers, mm 100-150 45-90 200-320
Working power, kW 4.0 2.0 6.0
Working voltage, V 50-250 0-150 50-250
Frequency of making of
impulses, kHertz 0-300 0-200 0-400
Speed of rotation of rollers,
min™ 70-100 60-200 90-100
An interval is roughnesses which
set, MKM 0.8-2.0 0.5-1.2 1.0-2.5
Depth of hardening of layer of
surface, mcm 0,15-1,20 0,12-0,70 0,15-1,20
Productivity, rollers/twenty-four
hours 16-20 8-10 10-16
Overall sizes, m 1.08x1.72 | 0.60x1.20 | 1.20x2.20x

x 0.84 x 0.85 0.,96

Electric-discharge treatment is executed on the pulse-mode of working surface
of the cast rollers for the mills of the steel band cold rolling for AOJ the
«Magnitogorsk metallurgical combine» on the machines of MEI-1 and MEI-2. It is
set that a considerable density (100-250 on a 10 mm of microprofile length) and
evenness of digits that arrive on all plane of contact, allowed to form highly
developed izotropic microreliefe of surface of rolled roller with the wide range of
roughness and depth of hardening at the simultaneous increase of its durability in 2.0-
2.5 times. Thus the increase of the productivity rolled mills is looked and increases of
work metal to crossing of rollers with the set microgeometry. Fundamental possibility
for conversion of MEI-2 machine on electric-discharge treatment of rollers surface
for the pinch-pass mills by the reconstruction of its mechanical part is attained.
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A surface of steel band, by rolled in the electro-treated rollers, has mat
microrelief set (in narrow limits) and even on all directions with the roughness Ra =
0.3-0.6 mcm at the density of microspikes 50-150 on a 10 mm of microprofile length.
Thus, the got density of microspikes eliminates possibility of the turn-to-turn welding
of rolls at next heat treatment in bell furnaces and substantially promotes quality of
the prepared products and improves the conditions of labour on the pinch-pass mills.

By experiments, that it is executed on the treated rollers at productive
conditions, the substantial improvement of not only mictosurface but also
technologicalness of ready steel cold-rolled band is fixed. So, practically probability
of the turn-to-turnro welding of rolls is fully eliminated at next heat treatment in bell
furnaces, that allows considerably to improve quality the prepared products.

In accordance with the results of the executed researches on the noted machine-
tools the modes of treatment of working surface of the cast rolled rollers which allow
to create on the surface of steel cold-rolled band of even on all directions mat
microrelief with the roughness Ra = 0.5-1.0 mcm (density of microspikes - 50-350 on
a 10 mm of length of microprofile) are selected, that answers the requirements of
standard and opens wide possibilities for the making of the high-quality protective
coating.

Protective coating of organic and inorganic origin on such metal is characterized
by high adhesion, by evenness of deposition on length and width band, and also by
durability at work in an aggressive medium. It is assisted by high development of
surface of rolled metal and its microprofile as microspikes and microcavities of
identical sizes which alternate droningly. The making of izotropic surfaces with the
set level of roughness and depth of hardening allows to provide the minimum charges
of materials of protective coating and its high quality.

Conclusions

The electric-discharge method of treatment of working surface of the cast rolled
rollers on the pulse-mode allows to change a structure and physical-mechnacal
properties of working superficial layer in a wide range, varying material of electrode
and parameters of treatment. An equipment, that it is worked out for realization of the
offered technology, is characterized by a compactness, simplicity of service and
possibility of easy conversion from one mode on otits, that allows to get high-quality
microgeometry of surface steel cold-rolled band.
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Anomayin. Ha niocmasi excnepumeHmanvHux OOCHIONHCEHb PO3POOIEHO mMA  BUCOMOBIEHO
KOHCMPYKYIT YHIBEPCANbHUX OA2AMOMICHUX 8epCMAmie Ol eleKmpopo3psoOHOi 0OpoOKU 3a IMNYIbCHUM
pedscumMom pobouoi nogepxHi 6aIKi6 CMAHIE XONOOHOI NPOKAMKU WMAOU 3 00EPHCAHHAM NE6HO2O DI6Hs
WOpPCMKOCHI.

Bepcmamu emiwyiomo mexaniunuii ma enexmpuunuii o10ku. Mexaniynutl 610K MiCmMumes poauKoi
onopu 0151 3aKPINieHHs 060X (LOMUPLOX) NPOKAMHUX BATKIB, WO 00POOILIOMb, A MAKONC O8USYH NPUBODY.
Hao eankamu 6cmanoeneno cucmemy eneKmpooig-inCmpymMeHmie y 6u2iaoi elekmpooHux kacem, 0e neeHi
08I (Mpu) Kacemu 8UKOHYIOMb 00POOKY NOBEPXHI KOJICHO20 8ANIKA, d NIO HUMU — 8AHHY 3 POOOYOIO PIOUHOIO
(inoycmpianvue macmuno mapku 20). Kacemu € obotimamu, suxonanumu 3 oieleKmpuuHo2o mamepiany, oe
8IILHO  po3mawiosyiomvcs MiOni  naacmunu. Koncmpyxyis eepcmama nepeddoauac  MONCIUBICHb
DPe2YNOBANHS Y UUPOKUX MeHCAX WEUOKOCTI 0Depmants 8aKie, wo obpobnaoms, i Hanpyeu Ha pooouux
e1eKmpooax.

Tonognum enemeHmom eneKmpuyHo20 OJ0KY € GUCOKOYACMOMHULL 2eHEePAMOp eleKMPUUHUX
IMRYIbLCIB NOCMIUHO20 CMPYMY, WO MICMUMb 2eHepamop, Wo MAE MOMCIUBICMb pe2ynoeamu
poboui napamempu y WUPOKUX MeHCAX, HUKY NOMYHCHUX SUNPAMAAYIE | CUTOBUX OIOKIB, A MAKONC
8UMIDIOBAY YACMOMU MA MPUBATIOCI IMIYIbCIE.

3Hauna winbHicmeb 1 pPIGHOMIPHICMb HAHECEHHs pOo3pA0ié HA 6CIU NIOWUHU KOHMAKMY
eleKmpOo0iG-iHCMpPYMEHMI8 3 NOBEPXHEI0 NPOKAMHUX B6AIKI8, WO 00poONAIoMb, CHPUAIOMb
VMBOPEHHIO PIBHOMIPHO20 MIKPOPENbEQDY 3 NeGHUMU NAPAMEMPAMU ULOPCIMKOCHII.

I mubuny ma Oiamemp MIKpO3anaouH, w0 CMBOPIIOMbCA HA NOBEPXHI  BANKIE 3
BUKOPUCMAHHAM  3A3HAYEHUX 6epCmamis, pe2ynroms 3MIHIOBAHHAM eHeplli  eleKmpudHux
pospsdis. Hezanexcno 6i0 meepoocmi nogepxwi pobOYUX BANKIE@ NPOKAMHUX CMAHIE MONCHA
ooeporcamu it wopcmxicme 0,5-2,5 mxm i3 winouicmio mikpozanaouw i mikposucmynie 50-120 na
10 mm 0osacunu mikponpoghinto. [30mponHicmes woOpcmMKOCMi 8ANIKIB, 00EPHCAHOI HA 8epcmamax,
cmanosums 0,7-0,9. Besneune 30ilicCHeHH MeEXHONI02IUHO20 Npoyecy, a MaKolic SUOAIeHHs Napu
Ppobouoi piounu, O0ocsearomev O0ONAOHAHHAM BePCMAMIE 3AXUCHUMU KOBNAKAMU MA NAPACcONaMU
BUMSIICHOL BEHMUTIAYIL.

Bepcmamu € npocmumu y eucomoeénenmi, KOMNAKMHUMU, EKOHOMIYHUMU, MaAlomb
MONCIUGICIMb  UOUPAMU  pedcUMU  0OPOOKU NOBEPXHI NPOKAMHUX 6ANKI6 [ Npayiowoms 3a
HanigasmMoMamudHUM PeNCUMOM, W0 00380JIAE 1e2KO Nepexooumu 8i0 00OH020 PeNcUMy 00poOKU Ha
iHWul, He 3a6pYOHIOIOMb O06KILIA MaA He nompebyoms 000amK08020 00CY208YI04020 NEPCOHATY.
Ix suxopucmanus 3abesneuye odeprcanns wmadu 3 piGHOMIPHUM MIKPOPENbEDOM i WOPCMKicmIO
nosepxui, wo cmanosums 0,4-0,7 mxm. Bepcmamu 0oszeonsaroms onmumizyeamu Mikpo2eomempiio
NOBEPXHI CMANe8oi X0I00HOKAMAHOI wmaobu, wo 3abe3neuye MIHIMAIbHY SUMPAMy Mamepiaiie
NOKPpUMMSL 3 11020 UCOKOI IKOCHII.
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