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Abstract: Surface strengthening can highly improve the wear resistance of titanium alloys, which is also good
for their applications at higher temperature. High-temperature pack boronizing is one of the most important
strengthening methods for titanium alloys. Adding rare earth (RE) is a key way to increase the boronizing
efficiency. To deeply undertand the RE boronizing mechanism, boronizing tests at 900~1050 °C were carried
out and the chemical composition changes of the boronizing agents during the boronizing was particularly
investigated. The results showed that the RE oxides reacted with boron and oxygen, forming low-melting point
borates. After the boronizing, dense TiB/TiB, dual phase layer was formed showing a strong bonding with the
titanium alloy. Basic mechanical properties of the boronized titanium alloys, such as tensile property, surface wear
coefficient, Vickers hardness, high-temperature Rockwell hardness, and bonding force were tested. The results
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showed that the boronized titanium had excellent mechanical properties.
Key words: Titanium alloy; Pack boronizing; Rare-earth catalyzing; Mechanical properties
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Fig. 1 The microstructure on the cross section of titanium
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Fig. 4 XRD of the boronized powders at 900°C.
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Fig. 8 Surface morphology of boronized sample after

friction testing: (a) optical look (sample size: 10x 10
mm?); (b) zone without friction; (¢) zone with static friction
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