
S. @IC, I. D@AMBAS, M. IKONI]

POSSIBILITIES OF IMPLEMENTING
BIMETALLIC HAMMER CASTINGS IN CRUSHING INDUSTRIES

Received – Prispjelo: 2008-02-20

Accepted – Prihva}eno: 2008-02-18

Review paper – Pregledni rad

INTRODUCTION

Numerous industries involve impact crushing of raw
material in their processes. Crushing is performed by in-
teraction between raw material witch size is reduced
during this process and equipment or parts that crush.

Some of the biggest and most important clients of
crushing and milling equipment are industries like cement
plants, mines, open pits, coal fired thermal plants, recy-
cling and shredding industries and rock processing plants.

In the crushing process, size of particle is reduced by
fracturing them. When the local strain energy exceeds a
critical level, which is a function of the material, fracture
occurs along lines of weakness and the stored energy is
released. Some of the energy is taken up in the creation
of new surface, but the majority of it is dissipated as
heat. The force applied may be compression, impact, or
shear, and both the magnitude of the force and the time
of application affect the extent of grinding achieved. For
efficient grinding, the energy applied to the material
should exceed, by as small a margin as possible, the
minimum energy needed to rupture the material. Excess
energy is lost as heat and this loss should be kept as low
as possible.

Wear is a phenomenon caused by moving surfaces
and their interaction, which cause material loss from the
surface. Depending on the type of raw material (its hard-
ness and particle size), desired reduction rate and capac-
ities optimal process of resizing can be chosen.

Operating costs of crushing plant is in correlation
with consumed energy which, further on, depends on ra-
tio of particle size before and after crushing process. Be-
sides that, reliability of crushing plant and high produc-
tivity with lower maintenance costs greatly depends on
type and quality of crushing elements.

CONSUMPTION OF
ENERGY IN CRUSHING PROCESS

All types of crushing process are very inefficient in
terms of energy consumption. Degree of efficiency can
be calculated by Eq. (1) �1�:
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where es is the surface energy per unit area and Wn is the
energy absorbed. Crushing efficiency �c is very low,
usually below 5%.
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For decades manganese steel casts have been most used materials for manufacturing elements subjected to

impact and high stress abrasion. These materials are used in countless industrial applications that involve cru-

shing of raw material by impact. Some of most important characteristics of manganese cast steels are

work-hardening and high strength. Opposite from manganese steels, highly alloyed white cast irons are mate-

rials with high amount of hard carbide phases that shows better abrasion resistance but have lower strength

and impact energy. Aim of this paper is to investigate possibilities to reduce costs and maintenance periods by

implementing bimetallic materials.
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Mogu}nosti primjene bimetalnih ljevova u procesu usitnjavanja. Manganski ~eli~ni ljevovi su deset-

lje}ima najkori{teniji materijali za izradu elemenata izlo`enih kombinaciji udarnih optere}enja i jake abrazije.

Svoju primjenu imaju u brojnim industrijskim procesima koji uklju~uju udarno usitnjavanje materijala. Neke od

najbitnijih karakteristika ove grupe materijala su visoka ~vrsto}a i otvrdnjavanje radom pod djelovanjem udar-

nih optere}enja. Nasuprot njima, visoko legirani bijeli tvrdi ljevovi su materijali vrlo visoke makro tvrdo}e sa

zna~ajnim udjelom tvrdih krom karbida. Cilj ovog rada je istra`iti mogu}nosti primjene bimetalnih materijala

~ime bi se smanjili tro{kovi i trajanje odr`avanja.

Klju~ne rije~i: manganski ~elik, bijeli ljev, abrazivno tro{enje, ~vrsto}a, tvrdo}a
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