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White cast irons have long been used to provide wear resistance. The main
requirement is good wear resistance with moderate resistance to brittle fracture.
With the exception of low-alloy pearlitic cast iron, there are two main groups
described as nickel-chromium and high-chromium cast iron.

White cast irons with a high chromium content can be welded onto a softer or
stronger substrate or used as castings. Castings can be used either in finished form
or subjected to heat treatment before use. The high chromium content of these alloys
also provides a degree of corrosion resistance which, combined with their resistance
to abrasion and erosive wear, makes them suitable for use in many industrial
applications.

The main problem in the production of white cast iron alloys is to ensure proper
impact strength, as well as high resistance to abrasive wear, characteristic of white
cast iron.

Scientists from the Saarland University in Germany, Pranav Nayak, Valentin
Pesnel, Frank Miicklich conducted scientific research on the microstructure and
wear of high-chromium cast iron.

In the study, a high chromium cast iron alloy containing 26% Cr was subjected
to a dry sliding linear wear test under various loads.

Loading during wear testing was examined in terms of the microstructural
behavior of the matrix and its ability to support surrounding carbides.
Morphological aspects of wear marks and deformed matrix microstructure adjacent
to and underneath the track were analyzed using a confocal laser scanning
microscope and a scanning electron microscope (SEM), respectively.

The calculated values were in good agreement with microstructural and
morphological observations. Moreover, a clear shift in the dominant wear
mechanism was identified from the behavior of the austenite matrix and carbide
during wear. Therefore, this technique can be further extended to other alloys with
high chromium content. Cast iron (HCCI) family to establish load limits and better
understand the interactions between the various system components.

Scientists from the Slovak University of Technology in Bratislava, Pokusova
Marcela, Berta Igor, Soos Lyubomiri conducted a series of tests on cast irons
containing (wt.%) 18-22 Cr and 2-5 C, as well as alloyed with 1.7 Mo + 5 Ni + 2
Mn for improve toughness.

High-chromium cast iron was prepared by melting a charge based on two
moderately different raw materials in an induction furnace. For the first type of
charge (A) cast iron with low Si content, ferroalloys were used, such as low-carbon
and high-carbon FeCr, FeMo, FeMn, FeTi and FeV.
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In the second charge (B), cast iron was replaced with steel scrap and the liquid
metal was carburized using calcined petroleum coke and high-carbon FeCr. The Si
content should be as low as possible. Silicon is a limited element because it increases
the activity of carbon and promotes the formation of graphite and retards the
formation of carbides. In addition, silicon reduces hardenability and promotes the
formation of pearlite, which negatively affects wear resistance. Molten iron was cast
at a pouring temperature of 1450°C into synthetic resin sand.

Table 1
Chemical composition of tested high-chromium cast irons

Chemical composition (wt.%)
C Si Cr Mn | Mo Ni Cu Ti \%
A 383 | 021 |2128| 1.05 | 1.47 | 589 | 0.10 | 0.07 | 0.10
B 428 | 0.20 | 2145| 1.04 | 1.46 | 552 | 0.05 | 0.03 | 0.10

Charge

Tests showed that cast irons with a largely austenitic matrix achieved a
hardness of 36-53 HRC, but their relative abrasion resistance was higher than STN
19436 tool steels heat treated to a hardness of 60 HRC.

Today, high-chromium cast irons are considered a promising category of metal
materials. The main eutectic system Fe — C — Cr gives cast iron good casting
properties and a liquid temperature of about 1200°C, which entails low energy costs
for the preparation of liquid metal.

The cast irons described illustrate the beneficial properties carbide cast iron
with a metastable austenitic matrix can achieve. The particularly high strength of
austenite allows a significant increase in carbon content, up to the hypereutectic
region, where a large volume of carbides provides high resistance to abrasion and
at the same time iron has sufficient toughness and high fracture resistance.
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