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Research Progress on High Titanium Wear-resistant Steel
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Abstract: Wear-resistant materials are widely used in many areas of wear due to their high hardness. Due to the abundance
of titanium on earth and its role in preventing grain growth and improving the wear resistance of steel, high titanium
wear-resistant steels have good development prospects and are very good wear-resistant materials. This paper summarizes
the influences of the type and content of elements in high titanium wear-resistant steels and the process parameters during
solidification, deformation, quenching and tempering on the microstructure and properties of the steel. Future development
prospects are proposed, which are expected to provide support for the development and application of high titanium
wear-resistant steel.
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Fig.1 Morphological analysis of precipitates in experimental steels with different Ti contents: (a) 0.1%Ti, (b) 0.2%Ti, (c) 0.4%Ti"
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Fig.3 Morphology and size of TiC in the microstructure at high cooling rate: (a) 162 K/s, (b) 267 K/s®*!
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Fig.4 OM images of TiC precipitates in experimental steel with different solidification cooling rates: (a) 1 354 “C/min, (b) 396 ‘C/min,
(¢) 299 ‘C/min, (d) 161 C/min®*!
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Fig.5 OM images of steel microstructure changing with different cooling rates: (a) 0.2 K/s, (b) 11 KJs, (c) 162 K/s, (d) 267 K/s**
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TiC :(a) , (b) 30 mm, (c) 18 mm, (d) 12 mm,

(e) 9 mm, (f) 3 mm®™!

Fig.8 OM images of TiC precipitates in as-cast steel and rolled steel with different actual thicknesses: (a) as-cast, (b) 30 mm,
(c) 18 mm, (d) 12 mm, (¢) 9 mm, (f) 3 mm™!
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Fig.10 TEM images of the test steel after quenching at different temperatures: (a) 840 C, (b) 880 ‘C, (c) 920 C, (d) 960 C,
(e) 1 000 CB¥
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