ROPCZYCE S.A

IR
R

RH DEGASSER

ZAKEADY MAGNEZYTOWE ,,ROPCZYCE” S.A.




BAKYYMATOP RH

RH DEGASSER

AKuMOHepHoe ObuwectBo MarHesuToBLIN  3aBOA
«ROPCZYCE» 3.A. ABnsieTcs rnaBHbIM Npou3Bo-
QMTENEM OCHOBHbIX OrHeynopoB B [lonblie. Henpe-
PbIBHas MOAEPHU3aLMS B METaNypriv 3actaBnseT no-
CTOSIHHO MPOSIBNATL MCCIEO0BaTENbCKY0 aKTUBHOCTb
W pa3BuBaThb NPOM3BOACTBO AN YAOBMNETBOPEHUS BCE
BO3PACTaloLLEro Cnpoca Ha OrHeYnopHbIE U3Lenus.

a 0CobeHHOe BHUMaHWe 3acnyXuBaeT nonHas

(yTepoBKa kamepbl Bakyymatopa RH ans gera-
3aumv cTanu, a Takke paspaboTaHHas 1 BHeApeHHas
B npou3BoacTBo B 1997 rogy coGCTBEHHAs KOHCTPYK-
LMSI KOMMMEKCHBIX, FOTOBbIX K MOHTaXy 3IEMEHTOB,
KOTOPbIMW SIBMSIOTCS MOMHblE KOMMIEKTbl NaTpybkoB
RH-Bakyymatopos.
KOHCprKLU/IS'-I natpybkoB, a Takke TWMbl MCMOMb-

3yeMblX MaTepuanoB W ycnosus ux paboTbl
CBOOMINCL K MMHUMU3ALMM TaKuX paspyLUnTenbHbIX
(haKTOpoB Ha (HYTEPOBKY Kak: BbICOKasi 3po3us pac-
NNaBoM MeTanna, Kopposus LUnaka u JOMOMHUTENEH
WHTEHCUULMPOBAHHA Pa3pyLUMTENbHBIM AEACTBUEM
BaKyyMa, TEpMUYECKME Harpysku u peskue nepenagpl
TemnepaTypbl (hyTEPOBKM naTpybka 13-3a e€ nepuogu-
yeckon paboTbl.

na npoaneHus cpoka cnyx6bel naTtpybkoB RH-
usakyymampos Takke npeanaraeTcs pereHepa-
LIMOHHas macca BMecTe C HeobX0AMMOW YCTaHOBKOW
[Ns €€ HaHeceHus.
I_locmﬂHHoe cotpyaHuyectBo AO MarHesnToBbI

3agogq ,ROPCZYCE” 3.A. ¢ noTpebutensmm
B chepe MoZEepHMU3ALUA 1 ONTUMU3ALIUM OTHEYMOPHBIX
(hYTEPOBOK pasNNYHbIX BULOB TEMSIOBbLIX arperaTos no-
3BOJISIET YBEMMYMTL CPOK CRYXObl HALLEN NPOAYKLMN.

UepTexm orHeynopHbIx PyTePOBOK AN pa3nnyHbIX
NNaBUIbHbIX arperaToB BbINOMHAKTCA B COBPEMEHHOM
KOHCTPYKTOPCKOM 610poO.

Design of refractory linings for thermal vessels
is accomplished in @ modern designing office

aktady Magnezytowe “ROPCZYCE” S.A. is

the main Polish manufacturer of basic refrac-
tory materials. Modernization changes in metallurgical
industries make it necessary to conduct continuous
research and development works, which result in new
structural and material solutions to satisfy growing
customers’ expectations.
Special attention should be paid to the full lining of

the RH vacuum steel degassing chamber, as well
as the development and implementation into produc-
tion in 1997 of our own construction of complex,
high-processed, ready-to-install snorkel sets for this
installation.

he snorkel construction and the type of materials

have especially been developed to minimize the
influence of numerous destructive factors. These in-
clude erosion such as erosion by the steel jet, as well
as corrosion by slag and alloy additions, intensified by
vacuum and thermomechanical stresses, increased
by variations of temperature in the refractory lining of
snorkels caused by their periodic operation.
|n order to prolong the RH snorkel service life,

patching mix is offered together with the device for

its spraying.

he close long-term cooperation between ZM

“Ropczyce” and end-users in the area of refractory
lining modernization and optimization have produced
effects in form of a continuously increasing service life
of thermal vessels.
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|-| atpybok W ropnosuHa Bakyymatopa cramu RH
B Ka4yecTBe EQHONINTOr0 COCTABHOMO U KPYMHO-
rabupuTHOrO 3MeMeHTa  OrHEYNOpPHOM  (PYTEPOBKY
HarpaxmoéH:

- [vnnomom lNocynapcteerHoro ObLyecTsa no
VHTenektyansHoin COBCTBEHHOCTY;

- 3onoToi menansto Ha 54-n BcemupHoi
BbICTaBKY MHHOBALMIA, UCCIES0BAHMIA U HOBBIX
TexHonorun — Bpuka B bproccene;

- EBponeiickoi Mmegansto.

HAMPALbI
AWARDS

he snorkel and throat for vacuum steel degassing
Tin an RH vessel as one complex large-size element
of the refractory lining has been awarded wth:
- Diploma of the National Intellectual Property
Agency
- Golden Medal at the 54th World Exhibition of
Innovation, Research and New Technology in
Brussels — Eureka
- European Medal

OCHYBHbIE OrHEYMNOPbI A1 BAKYYMATOP RH
BASIC REFRACTORIES FOR RH DEGASSERS

T S e i OtkpbiTas KaxyLiascs IMpeaen npoyHocTn OI’HeyI‘IOpHOCTVb
nopucToCTb NNOTHOCTb npy cxatum nog Harpyakoi
Qualit Chemical Analysis [%)] Open Porosit; Bulk Densit) Cold Crushing Refractoriness
y ysis lre P y y Strength Under Load
MgO ALO, Fe0, CaO Si0,  Cr0, % glem? MPa Tys°C

MarHe3uanblI-to-xpomuTtoBbIe orHeynopb! (Magnesia-chromite bricks)

Betmag BMCT 52 6,5 " 0,9 36 24 18 3,12 40 1650
Topkrom MCR5*) 66,0 4,9 94 1.2 0,9 17,6 15 3,25 100 >1700
Topkrom MCZ21% 65,8 43 7,0 0,9 0,9 21,1 16 3,22 60 >1700
Topkrom MCB 61,4 5,7 13,4 1.2 0,6 171 19 3,20 50 >1700
Topkrom MCSW 56,2 6,3 12,6 1,0 1,5 20,1 19 3,10 65 >1660
Topkrom MCW15 65,0 48 9,3 04 1,8 16,0 18 3,00 60 >1700
Topkrom MCW22K 57,5 6,4 11 0,7 13 23,1 17 3,15 60 >1700
Topkrom MCT 54,5 6,9 13,0 1,0 1,0 22,9 15 3,32 70 >1700
Topkrom MCV 53,0 7,0 131 1,0 11 23,3 16 3,29 80 >1700

KoHcTpyKuMoHHO-peMOHTHbIe Macchbl (Construction-and-repair mixes)

Konmix MKX2 56,0 6,3 12,8 12 1,9 19,0 22 2,90 >25 >1700
Konmix MKX2L? 52,5 6,4 10,9 0,9 3,6 24,0 18,5 3,06 40 =
Konmix MKX3 92,0 0,7 19 0,7 2,6 - 29 2,46 12 -
Gunmix BALM/BTM? - 83,0 15 4,0 = = = - =
Gunmix MTRH? 79 6,1 2,0 48 6,7 - - - -

BeToHb! (Low-cement castables)

Runcast BMAL/L? 45 93,0 0,1 i@ - - 16 3,00 40 1650
Runcast BALM/ASM) - 68,0 05 25 27,0 - 22 2,65 80 1420
Runcast BMAL/MS" 45 92,5 0,1 1,6 - 14 3,05 50 >1700
Runcast BMAL/M55S" 50 93,0 0,1 13 - 13,5 3,10 80 >1700
Runcast BKW/M Al,0,+MgO=97 0,1 1,6 - 12 3,10 150
Maskor MSK - 85 02 06 4o - 13 3,00 15 -

1) - ¢ nobaBKoil CTanbHbIX BOMOKOH. 1) - with steel fibers added

2) - camoTeyHbIN MaTepuan. 2) - self-flowing material

3) - Macca Ans TOpKPETUPOBaHMS LUTYLIEPOB. 3) - gunning mix for snorkels

4) - BONOMNHNTENbHbIE 03HAYEHNS B KOHLIE Ha3BaHWM: 4) - additional designation at the end of the name:

RC - wnudoBaHHble n3genus

RB - wnndgoBaHHble 1 cO0pOYHbIE M3nenus

NSM - nponuTaHHble u3genus
MpvBeAeHHbIE [aHHble SBNSIOTCS TUNOBLIMU U He SBMSIOTCS
YCIOBUSIMY MPUEMKM.

RC - ground shapes

RB - ground and assembled shapes

NSM - impregnated material
The above data are typical and may not be treated
as conditions of acceptance.

MmeeTcs BO3MOXHOCTb MHAMBIUAYANbHOTO NoAbopa OrHeymopHbIX MaTepuanos
COBMECTHO COTNacoBaHHbIX C KNMEHTOM. B cBOEM npakTuke Mbl UCMOMb3yem
mexayHapoaHble Hopmbl 1ISO 9001:2000, ISO 14001:2004 1 PN-N-18001:2004
B 06NacTi NpoeKTUpOBaHKs, NPOU3BOACTBA W NOCTABKM OCHOBHbIX OrHEYNOPHbIX
n3aenun.

There is a possibility to choose refractories individually, according to the settlements
with the customer. We employ the ISO 9001:2000, ISO 14001:2004 and PN-N-18001:
2004 management systems in the field of design, manufacture and supply of basic
refractory materials.
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OrHEYNOPHASA ®YTEPOBKA
BAKYYMATOPA RH

I Topkrom MCV

PABOYMI CNIOV TA30XOMA

APMATYPHbI/ CNIO FA30XOA

PABOYI CMOW BEPXHEN KAMEPbI
PABOYMIA CNIOV 3ABANIOYHOTO XEMOBA
KPAVHVE KVPMYM 3ABATIOYHOI O XKENOBA 1 OTBEPCTUA FOPENKA
APMATYPHbI/ CIOA HUXHEN KAMEPSI
PABOYMIA CTIOV HKHEN KAMEPbI
BHELLHW PABOYI CMOW NMATPYEKOB
PABOYV CTIOV AHWLLA KAMEPb!
BHYTPEHHWIN PABOYMIA CTIOV NMATPYEKOB
CMECb V1 BETOH [1N51 3AMONHEHWA LENEW

EXHAUST DRAUGHT WORKING LINING
EXHAUST DRAUGHT SAFETY LINING
UPPER VESSEL WORKING LINING
ALLOY CHUTE WORKING LINING
ALLOY CHUTE AND BURNER OPENING SHAPES
LOWER VESSEL SAFETY LINING
LOWER VESSEL WORKING LINING
SNORKEL OUTER WORKING LINING
BOTTOM WORKING LINING

SNORKEL INNER WORKING LINING
MIX AND CASTABLE FOR GAP FILLING

BAKYYMATOP RH

RH DEGASSER

I Topkrom MCSW

o
==

RH DEGASSER

REFRACTORY LINING

. _ ____________________________ IRuncast BALM/ASM

Runcast BKW/M

_________________________ -I Topkrom MCV

------------------------- -I Topkrom MCSW

AU N — -I Topkrom MCB

"""""""""""" -I Konmix MKX2

[ et

Runcast BMAL/M55

Topkrom MCR5
Topkrom MCR5NSM

Betmag BMCT

Topkrom MCZ21
Topkrom MCV

o
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Konmix MKX2
Konmix MKX2/L

Topkrom MCV
Topkrom MCZ21

Topkrom MCV
Maskor MSK
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Konmix MKX2
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Topkrom MCSW | F
Topkrom MCW15 | F
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-I Runcast BMAL/L

Topkrom MCZ21
Topkrom MCV

Konmix MKX2
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BAKYYMATOP RH

RH DEGASSER

Mpouecc wnudgoBku

OKcnnyaTalnoHHas CTOMKOCTb OrHEeYMOpHOM dyTepoBKu NaTpybKoB BakyymaTo-
pa RH B 60MbLLOI CTENEHW 3aBUCUT CTAOMIbHOM TOYHOCTM Pa3MEPOB U3aENMiA.
C Lenblo CHVKEHWS 9PO3VNOHHOTO BIMSHWS KUAKOWA CTanmW orHeynopHas gyte-
poBka naTpybkoB Bakyymatopa RH gomkHa 6biTb BbINOMHEHa Takum cnocobom,
KOTOPbIA rapaHTMpoBan Bbl TLLATEeNbHOE MpUreraH1e KMpNuYei Apyr K apyry no
NepUMETPY KOMbLIEBOI KNaaKu.

Grinding process

The operational durability of RH snorkel refractory brickwork to a great extent
depends on the accuracy and dimensional repeatability of bricks. In order to
minimize the erosive influence of the flowing steel, the RH snorkel refractory
lining should be performed in a manner which guarantees an tight contact of
individual shapes and whole rings.

lMonyyenne N3aenuin C 04eHb He3HaUMTENbHBIMW OTKIIOHEHUAMI MO pasmepam
TpebyeT UCnonb3oBaHNS MexaHn4eckon 0BpaboTku OrHeynopos.

C aton uenblo ansa Hyxg ZM ROPCZYCE 6bin 3anpoekTvpoBaH MHOro-
OMEPALMOHHbIA MOTOYHO-LUNMEOBANbHBIA CTAHOK MO3BONAIOWMIA NPOBOANTDL
KOHBEEPHYHO CYXYH0 LLINMAEOBKY KMpnmnYeii ¢ To4HoCTbHo A0 0,1 Mm. CTaHok Takoke
0b0opyaoBaH BpaLLAKWMMCS CTOMOM, YTO MO3BOMSET Ha LUNNOBaHME LienbIX
koneL, cobpaHHbIX U3 0TAENbHbIX kupnuyeir. ObopyaoBaHue faeT BO3MOXHOCTb
(hpe3epoBKM Na3oB W LUMNOHOK H0BbIX POPM Ha GOKOBBIX LIMMMHOPUHYECKNX
MoBEPXHOCTsX 0bpabaTbiBaeMbIX KepaMYECKMX KoreL,.

lMpouecc nponnTku

OpHUM 13 rnaBHbIX (haKTOpPOB paspyLLaoLLMX
MarHesuasnbHO-XpOMUTOBbIE OTHeynopbl Mpu-
MeHstolwmecs B Bakyymatope RH, sBnsetcs
koppo3usi obpasylolascs BCMEACTBAM Mpo-
HUKHOBEHWS KOMMOHEHTOB Lurnaka B rnybb
OTHEeynmopHoOro Matepuana. Takasi Kopposus
COBMECTHO C MEpUOAMYECKAMM Nepenafamu
TemnepaTypbl NMPUBOAUT K CTPYKTYpanbHOMY
oTcnavBaHuMio. Bo  Bpems  akcmnyatauuu
B MOPbl OCHOBaHWSI OTHEYMOPHOTO BELLECTBA
NPOHWKAET XUAKWIA LWnaK, 06pasyoLLuin NnoT-
HbIA CRIOV OMPEAENEHHOI TONLMHBI C paboyeit
CTOPOHbI. OTy KOPPO3WK MOXHO OrpaHU4uTh
CHWXasi NopoBaTOCTb U ra3onponyckaemMocTb
orHeynopoB. C Lenblo ynyyweHus 3Tux na-
pameTpoB, M3enus nocne npouecca obxura
MOABEPralTCs  [ONONMHUTENbHOW — Onepauuu
no nponutke. Takas onepauus MO3BONSIET
CHWU3MTb [a3onponyckaemocTb W3Aenui  BO
BCEM AnanasoHe paboynx Temneparyp.

In order to obtain bricks with very tight dimensional tolerances, mechanical
working is required.

The Multi-task stream grinder designed especially for the requirements of ZM
ROPCZYCE S.A. allows to dry shapes in stream with the accuracy of 0.1 mm.
The grinder is also equipped with a rotary table that allows to grind whole rings
composed of individual shapes.

This device also makes it possible to mill out grooves and keys of any form on
lateral cylindrical surfaces of machined ceramic rings.

Impregnation process

One of the main mechanisms destroying mag-
nesia-chrome refractories used in an RH device
is the corrosion caused by the infiltration of slag
components inside the material. This corrosion
combined with cyclic temperature variations
results in so called structural spalling. During the
operation, liquid slag penetrates inside the pores
of the refractory material matrix and creates a
compact layer with a certain thickness on the
working face.

That corrosion may be restricted by decreasing
the porosity and gas-perme-ability of bricks.

In order to improve those properties, bricks after
firing are made subject to an additional operation
of impregnation.

That operation reduces the gas-perme-ability
of bricks through the entire range of working
temperatures.
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C6opka cocTaBHbIX M3aenumn

Co0TBETCTBEHHO 3aMnpoeKTNPoBaHHble 1 BbIMOJIHEHHbIE  OrHEYNopHbIe
(yTepoBkM MaTpybKOB, OCODEHHO B HEBpamrMyeckux 30Hax, TpebywT
KOMMMEKCHOrO  MOAXOAA HauMHas OT Au3aiiHa  yTepoBkw, nogbopa
COOTBETCTBYIOLLMX MaApOK Cblpbsi, pa3paboTku nogxopsiuero cnocoba Knagku,
TOYHOCTW BbINONHEHNSA COCTABHbIX 3NIEMEHTOB W aKKypaTHOCTU UX MOHTaxa B
TENOBOM arperare.

Assembling of compound refractories

Proper design and production of the refractory lining of snorkels, especially
in their critical areas, require complex actions starting with the lining design,
selection of the proper quality of its material, preparation of an adequate method
of its installation, precision of execution of its components, as well as accuracy of
their installation in the thermal vessel.

MoaTomy BCE Yallle Hanboriee OTBETCTBEHHBIE 30HbI OTHEYMOPHBIX (hYTEPOBOK
MOMHOCTbI  BBIMONHAIOTCA  HA  3aBOAE MPOM3BOLMTENS, YTO MO3BOMSET
obecneunts  TpeByeMmble YCIOBUS TEXHOMOTMYECKOrO MPOLEcca M A0CTUYL
OXWfaeMble 3KCTNyaTaLMoHHbIE NapamMeTpbl.

ZM ROPCZYCE S.A. npegnaraeT cOOpHble
natpybku Bakyymatopa RH, noctaBnsembie
K OTpebUTENsM Kak KpynHorabapuTHble OrHe-

YNOpHble 3NIEMEHTbI B TOTOBOM K MPUMEHEHMIO

Buge. K ux Hauboree BaxHbIM NpenMyLLecTBaM

OTHOCSTCS:

¢ COKpaLLEHNEe BPEMEHM MOHTaxa
11 COOTBETCTBEHHO Gonee athdekTMBHOE
1CMONb30BaHWE TEMMOBbIX arperaTos,

* BbICOKOE KaYeCcTBO W CTabUMbHOCTb
3KCMNyaTaLMOHHBIX NapamMeTpoB
UCXOASLLAR U3 YéTkoro cobnioaeHms
NPOM3BOACTBEHHOTO MpoLiecca
1 fanbHelLwero Haasopa 3a paboToi
XOPOLUO 0BYYEHHBIX 1 OMbITHBIX
CcreLmanucToB.

* MeHblLUas ce6ecToMMOCTb M3aenuit
CBA3aHHadA C OonTUManbHbIM I'IO]:|60pOM
NpOM3BOAMTENEM Ka4eCTBEHHbIX
nokasaTesneit UCronb3yemoro Chipbsi
B OTAENbHbIX 30HaX U3aenus.

That is why especially responsible areas of refractory linings are fully executed at
the manufacturer’s premises more and more frequently, which enables to ensure
required conditions of the technological process and achievement of expected
operational parameters.

ZMROPCZYCE S.A. offers full RH snorkels
supplied to the consumer as ready to be in-
stalled, large-size refractory elements.
Most important advantages resulting from
their utilization include:

+ shorter installation time which means
more effective utilization of thermal
vessels;

+ high quality and repeatability of their
useful properties resulting from the
strict observation of the manufacturing
process executed and supervised by
adequately trained and experienced
personnel;

+ lower refractory cost resulting from
an optimum selection of qualities of
materials for each zone of the product
done by the manufacturer.
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ZAKEADY MAGNEZYTOWE ,,ROPCZYCE” S.A.
39-100 ROPCZYCE, UL. PRZEMYSEOWA 1, POLAND
TEL.: 00 48 17 221 86 51,00 48 17 222 92 22
FAX: 00 48 17 221 85 93

E-MAIL: export@ropczyce.com.pl
. trade@ropczyce.com.pl
pr@ropczyce.com.pl

www.ropczyce.com.pl
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