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Research on Improving Wear Resistance of Titanium Alloy and Stainless Steel
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Abstract: In order to improve the wear resistance of titanium alloy and meet the service requirements of the new generation
aviation actuator system components, TC6 titanium alloy test blocks were subjected to hydrogen-free carburizing and
micro-arc oxidation strengthening treatments, and the friction and wear performance of titanium alloy test block and
stainless steel test ring friction pair was studied. The results show that under the same load and friction time conditions, the
untreated titanium alloy test block experienced severe adhesive friction with the stainless steel test ring, with a friction
coefficient of 0.82 and a wear rate of 1.34X10” mm®/(N-m). The titanium alloy test block without hydrogen-free
carburizing treatment experiences sliding friction with the stainless steel test ring, with a friction coefficient of about 0.30
and a wear rate of 1.56X 10”7 mm®/(N-m). Micro-arc oxidation treatment of titanium alloy test blocks and stainless steel test
rings first undergoes abrasive friction, followed by adhesive friction due to film failure. The friction coefficient is about 0.58,
and the wear rate is 5.86X 10 mm’/(N-m). TC6 titanium alloy has low surface hardness and poor wear resistance. The
strengthened layer formed after hydrogen-free carburizing treatment has good wear resistance, which is superior to the
micro-arc oxidation strengthened layer.
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Fig.1 Schematic diagram of block-ring friction wear test
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Fig.2 Cross section morphologies of titanium alloy test block

strengthened by different processes: (a) hydrogen-free

carburizing; (b) micro-arc oxidation
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Fig.3 XRD patterns and main composition of strengthening

layers of titanium alloy test blocks
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Fig.5 Wear surface morphologies of friction pairs between titanium
alloy test block and stainless steel test ring: (a) Al; (b) A2; (c) A3
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Table 1

Wear test results of three group friction pairs between

titanium alloy test block and stainless steel test ring

Al A2 A3
Friction coefficient 0.82 0.30 0.58
Width of grinding marks/mm 14.53 1.23 5.69
Mass loss/mg 3553 0.14 37.7
Volume wear/mm’ 79.31 0.201 8.214
Wear rate/mm’(N-m)”' 1.34x10*  1.56x107  5.86x10°
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Fig.6

Curves of friction coefficient vs. time of friction pairs between

titanium alloy test block and stainless steel test ring
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Fig.7 Morphologies of worn surfaces of friction pair: (a) unstrengthened

titanium alloy test block; (b) stainless steel test ring
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