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Abstract. This paper examines the crack geometry of briquettes in magnesium oxide (MgO), a slagging material widely used in iron and steel making
applications. Geometry measurement data and crack layout in briquettes are produced by roll briquetteizing. Cracking in briquettes is likely due to
the workflow of roll briquetteizing. This defect affects the strength of briquettes and yield ratio (plus productivity rate) during briquetteizing using
roll baling presses. A number and angles of cracks in respect to the briquetteizing direction were identified in accordance with photos of briquette side
surfaces using graphical software.
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AnHomayus. B paGote paccMOTpeHa reoMeTpust TPeLMH B 00beMe OPUKETOB U3 IITAKOOOPa3yIoIero MaTtepraa, IHPOKO UCHOJIL3YeMOro B YepHOIt
Metautypriud — okcuna maraus MgO. TlpeacTaBieHbl pe3ynbraThl U3MEPEHHsI TEOMETPUM M PACIIONOKECHHs TPEIMH B 00beMe OpUKETOB,
MOJIy4EHHBIX METOZIOM BAJIKOBOTO OpUKETHPOBaHMS. BO3MOXHOCTb MOSBICHHS TPEIIMH B 0ObeMe OPUKETOB SIBISIETCS TEXHOJIOTHMYECKOH
0COOCHHOCTBIO BAJIKOBOTO OPHKETHPOBAHUS. DTOT Je(EKT BIHSCT Ha IPOYHOCTH OPHKETOB, & TAKXKE Ha BBIXOJ F'OAHOTO (M IPOM3BOAUTEIHLHOCTD)
B Ipolecce OpUKETHPOBAHMS HA BAJIKOBBIX OPHUKETHPOBOUYHBIX Hpeccax. KoauuecTBo M yroi HAakIOHA TPEIIMH OTHOCHTEIBLHO HarpaBlICHHsS
OpHKETUPOBAHUSI ONPe/IesIeHO 110 GoTorpadusmMm GOKOBON MOBEPXHOCTH OPHKETA C HCIIOIb30BaHUEM IPAPUIECKUX MPOrPAMM.

Karoueswle cao8a: 6pI/IKCT, BaJIKOBOC GPHKCTI/IpOBaHI/IC, OKCH/I Maruusi, TpCIKUHbI, YIOJl HAKJIOHA TPEUIHUHBI, IIPOYHOCTH GPHKCTOB, MaKCUMaJIbHOC Kaca-
TCJIbHOC HANIPSHKECHUE

/Jlns yumupoeanus: babaiinos H.A., Jlorunos 10.H., [Tonstackuit JI.U. Tpemuroobpa3oBanue B OpukeTax U3 OKCUIa Maruusi. Mzeecmust 8y306. Yep-
Has memannypeus. 2023; 66(1): 86-88. https://doi.org/10.17073/0368-0797-2023-1-86-88

MgO (its content in slag varies from 10 to 20 %) is Roll pressing techniques are commonly used [1, 2]
a mandatory component for steelmaking slags. Quanti- in order to prepare powdered materials for metallurrgical
ties of MgO in slag control its viscosity. MgO enhances processing. Roll presses have rolls equipped with cells of
slag sulphur-scavaging capabilities, as well as the lining  one shape or another [3]. Transverse and diagonal cracks
strength of steel-making furnaces and ladles. are formed when pressing and rolling powder-metallur-
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a

External view of cells on the roll () and magnesian briquette (b) (the image is rotated), arrow shows briquetting direction

BHeurHuii BuJ sueek Ha Baiyike (a) U BUJ MarHe3uajabHOro Opukera (b) (n300pakeHHe MOBEPHYTO),
CTpeIKa OKa3bIBaCT HAIPABICHHE OPHKETHPOBAHHS

gical materials. This defect is commonly seen in powder
metallurgy [4, 5]. The strength properties of products are
governed by this defect.

The aim of this work is to define the geometry and
layout of the cracks subject to formation at high pressing
pressure in the event of dry briquetteizing of cryolite, alu-
minium fluoride, MgO, etc.

Ten magnesian briquettes were studied after bri-
quetteizing using roll presses in rolls (or bands) with
mechanically processed cells (Fig. a). The particle-size
composition varies from 0 to 1 mm. Briquette density
is 2,100 kg/m?3. Falling strength of briquettes ranges from
75 to 92 %. The briquette dimensions are as follows:
length L =32 + 1 mm; height # = 19.5 + 0.5 mm; breadth
B =29+ 1 mm. In this paper the so-called “dry briquet-
teizing” method (i. e. briquetteization with no binder or
water) is applied. During briquetteizing the baling press
roll gap is 5 mm. Fig. » shows an image of the MgO bri-
quette side surface which demonstrates clearly visible
cracking.

As seen in the figure, the cracks are positioned close
to the rear portion of the briquette. It was previously
shown that the roll mill cell has a pressurizing side and
an opposing side of the process circuit. Whereas high
pressure is created on the pressurizing side, this side
is involved in creating the rear portion of the briquette.
In this specific case, cracking was formed in the high
pressure area, i.e. these cracks are induced by over-pres-
sure.

Using our graphical software, we calculated aver-
age crack angles in the top and bottom of a briquette
(¢, =49.2° and ¢, = 48.4°). The visible cracks in bri-
quettes amount to 5 — 6 pcs. Average crack angle in a
briquette is 48.8° (this value is within 45 — 60°.) Nor-
mally, the formation of cracks with an angle of approx.
45° to the = axis is associated with maximum tangential
stresses in place.

CONCLUSIONS

The findings reveal that cracks in briquettes are formed
in the rear portion of a briquette i. e. where high pres-
sure exists. One recommendation for the remedying of
such defects (over-pressing induced cracking) obtained
is to increase the gap between rolls of briquetting press.
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