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Abstract However, as the practice shows, due to strain the pit slopes
Problem Statement (Relevance)This article looks at the have a spherical shageindings: The promsed method for
method of engineering stable plbpes based on the three calculating the thredimentional slope stability safety factor
dimensionally stressed state of rock and aimed at therprevds based on adding together the holding and shear forces
tion of accidents and emergencesmining sites. Mining  while allowing for the varying force direction on a spherical
industry is characterized by a great number of hazardowstide surfacePractical Relevance:The mining emergency
factors posing threat to the lives and health of mining pe prevention system improved at the design stage may reduce
sonnel. Such hazardous factors, which turn miningasperthe number of collapses and landslides at mining sites. The
tions into a highly complicated work process, include a greatuthors also analysed the existing methods used to calculate
number of machinery concentrated in the working area, ake pit slope stability.

well as the risk of being exposed to hazardous gases, fir
and rockslides. Rockslides constitute every fourth accide
that happens in mining. The biggest hazard with inde
ground mines includes tta@eas where collapses can occur
due to incorrect mining operation parameters selected,
whereas in open pits it is slopes and walls that can caude
landslides and collapses. The causes of landslides in open pit
mining include poorly designed pit slopes avabte dumps;

eywords Accident, emergency, open pit, landslj sa-
bility factor, slide surface.
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Abstract

ingots require only minimum preparation cost and have

Relevance and Objectives:Both crop top ingots of minimum top scrap. This technology provides a more
normal length and elongated crop top ingots as well asomogeneous distributioof segregates along the height
elongated ingots without crop tops are used for the fa of the ingot and improved structure and quality.

rication of hollow forgings. Chilled top ingots provide
the best efficiency both iretms of final product quality
and performance indicatorddaterials and Methods

Applied: The object of research is a 1.53 ton chilled top
i ngotmaBfAaid3&tecel

Keywords Chilled top ingot, solidification, chemical and
structural heterogeneity, shrinkage, segregation, physical
and mathematical modeling.

t eemed wWhis reseagchwagrondugiedcag part of ResearchoPr

ing top extension. 2D ingot models with transparen{€cts N0.16-08-01029¢ and No. 15-08-08098¢ within

walls were usedor the physical modeling of crystallz
tion and structure formation in the ingot under study.
Etching was applied when examining the macrastru
ture of the cast ingot metal. The process of crystlliz

tion was studied with the help of the Crystal simulationl.

software. Findings: Based on the physical modeling
results obtained for model ingots with cooling top e

tensions of various volumes, we were able to identif)?'

the solidification patterns typical of both the whote i
got and its parts. With the help of math&tical modé
ing, a relationship was obtained which correlates the

ingot geometry (H/D ratio) with the relative depth of the3.

shrinkage cavity. For quantitative assessment of the
vertical solidification efficiency supported by the mold
cooling top extensigncalculations were done to dete
mine the thermal performance of a chilling top exte
sion and a warmtikeeping top extension. It was dsta
lished that the axial porosity zone in chilled top ingots i,
twice smaller in diameter and in length compared with
tha in conventional ingots. While conventional ingots
have a significant chemical heterogeneity, in chilled top

ingots these elements are more evenly distributed. THE

location of the shrinkage cavity along the chilled top
ingot centerline ensures the cavitgn be easily eliin
nated when the ingot is used for a hollow forging-pr
vided the shrinkage cavity is only minor. Chilled top

1€ 000 DO080000000000000008000009d @ dndsdded ¢
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