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Table 2 EDS energy spectra of different phases in the high chromium cast iron and TiC-TiWC, enhanced high

chromium cast iron composite
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(a)—composite interface; (b)—Ilow magnification scan of the composite region; (¢)—high magnification scan of
the composite region.
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Figure 2 Microstructures of TiC-TiWC, enhanced high chromium cast iron composite
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Figure 3 XRD patterns of high chromium cast iron
and TiC-TiWC, enhanced high chromium

cast iron composite
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Figure 5 Wear mass loss plots for the high
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enhanced high chromium cast iron
composite
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(a)—high-chromium cast iron (secondary electron scan) ; (b)—high-chromium

cast iron (backscattered electron scan) ; (¢)—composite (secondary electron scan) ;
(d)—composite (backscattered electron scan).
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Figure 6 Wear surface diagram of high chromium cast iron and TiC-
TiWC, enhanced high chromium cast iron composite
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(a)—high-chromium cast iron (secondary electron scan) ; (b)—high-chromium cast iron (backsc-

attered electron scan) ; (¢)—composite (secondary electron scan) ; (d)—composite (backscattered

electron scan).
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Figure 7 Wear cross section of high chromium cast iron and TiC-TiWC, enhanced high

chromium cast iron composite
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Abstract: High chromium cast iron is extensively utilized in various engineering applications for its excellent toughness and
wear resistance. However, its wear performance is limited under high load and extreme wear conditions , which can lead to
surface failures such as craters, cracks, and fractures. Hard metal carbides, known for their high hardness, offer effective
resistance to various forms of abrasive wear, and are often incorporated into the metal matrix to improve hardness and wear
resistance. This study investigates the preparation of a TiC-TiWC, reinforced high chromium cast iron matrix composite by
introducing a mixed-metal carbide system of tungsten (W), titanium (Ti), and carbon (C) through powder metallurgy and
casting techniques. The microstructure and phases of the composite were analyzed using scanning electron microscopy
(SEM), X-ray diffraction (XRD), and energy dispersive spectroscopy (EDS). Microhardness was evaluated with a Vickers
hardness tester, while wear resistance was assessed via three-body wear tester, comparing the composite to high chromium
cast iron under the same processing conditions. The results indicated that an in-situ reaction led to the formation of a TiC-
TiWC, reinforced phase within the composite region, primarily in a core-shell structure. The average hardness of the
composite region was approximately 1 300 HV, nearly twice that of the matrix. In wear tests, the high chromium cast iron
matrix showed brittle fracture and fatigue spalling of M;Cs-type carbides, with wear surfaces characterized by significant
scratches and pits. In contrast, the wear surface of the composite appeared smoother, with only short and shallow scratches
and furrows in localized areas. The composite’ s wear cross-section was continuous and free of major longitudinal cracks.
Overall, the wear resistance of the composite was more than twice that of high chromium cast iron, highlighting the
effectiveness of the TiC-TiWC, reinforced phase in significantly improving both hardness and wear resistance of the high
chromium cast iron.

Keywords: high chromium cast iron matrix composite; hard reinforced phase; TiC-TiWC, core-shell structure;in situ reaction;

microhardness;abrasive wear;powder metallurgy; casting
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