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Аннотация. В работе рассмотрена геометрия трещин в объеме брикетов из шлакообразующего материала, широко используемого в черной 

металлургии – оксида магния MgO. Представлены результаты измерения геометрии и расположения трещин в объеме брикетов, 
полученных методом валкового брикетирования. Возможность появления трещин в объеме брикетов является технологической 
особенностью валкового брикетирования. Этот дефект влияет на прочность брикетов, а также на выход годного (и производительность) 
в процессе брикетирования на валковых брикетировочных прессах. Количество и угол наклона трещин относительно направления 
брикетирования определено по фотографиям боковой поверхности брикета с использованием графических программ. 
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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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MgO (its content in slag varies from 10 to 20 %) is 
a mandatory component for steelmaking slags. Quanti-
ties of MgO in slag control its viscosity. MgO enhances 
slag sulphur-scavaging capabilities, as well as the lining 
strength of steel-making furnaces and ladles. 

Roll pressing techniques are commonly used [1, 2] 
in order to prepare powdered materials for metallurrgical 
processing. Roll presses have rolls equipped with cells of 
one shape or another [3]. Transverse and diagonal cracks 
are formed when pressing and rolling powder-metallur-
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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. а). The particle-size 
composition varies from 0 to 1 mm. Briquette density 
is 2,100 kg/m3. Falling strength of briquettes ranges from 
75 to 92 %. The briquette dimensions are as follows: 
length L = 32 ± 1 mm; height H = 19.5 ± 0.5 mm; breadth 
B = 29 ± 1 mm. In this paper the so-called “dry briquet-
teizing” method (i. е. briquetteization with no binder or 
water) is applied. During briquetteizing the baling press 
roll gap is 5 mm. Fig. b 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 
(φ1 = 49.2° and φ2 = 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 asso cia ted 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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External view of cells on the roll (a) and magnesian briquette (b) (the image is rotated), arrow shows briquetting direction

Внешний вид ячеек на валке (а) и вид магнезиального брикета (b) (изображение повернуто), 
стрелка показывает направление брикетирования
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