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Friction and W ear Behavior of NiTi ShapeM enory Alloy
Used for Orthopaedics Fixation

LU Qiming“?, WAN G Hai-zhong', CHEN X iao-bai’, XU E Q un-ji*
(1 State K gy L aboratory of Solid L ubrication, L anzhou Institute o Chemical Physics,
Chinese A cademy o Sciences, L anzhou 730000, China;

2 Pemple'sH opital of Gansu Province, L anzhou 730000, China)

Abstract: An Optimol SRV oscillating friction and w ear tester was performed to evaluate the friction and
w ear behavior of the commonly used fixation material in orthopaedicsoperation——N iT i shapemeamory alloy
(M A) pairedw ith GCr15 steel under dry sliding and lubrication by double ester, silicon oil, liquid paraffin,
distilled w ater, and an artificial joint trophic liguid Themorphologiesof theworn surfacesof theN iTi alloy
lubricated w ith different lubricant system swere observed using a scanning electron microscope, w hile the
elanental compositions of the heat-treated and untreated N iTi alloy were detemined using an energy
digersive X-ray analyzer. M oreover, the hardnessof theoriginal andworn surfacesof the heat-treated N iT i
alloy was measured aswell, and the phase transformation temperature of the NiTi alloy was detemm ined
using a differential scanning calormeter. A s the results, the shape meamory phase transformation
tenperature of the heat-treated SMA was close to the human body temperature, which is mportant to the
application of the SMA in biological medicine How ever, thew ear resistance of the SMA w as decreased to
ome extent after the heat-treatment M oreover, the friction-induced heat was beneficial to eeding the
phase transformation from martensite to austenite of the N iTi alloy, which contributed to increasing the
hardness and w ear resistance of the SMA. In addition, liquid lubrication condition for GCri5A iTi alloy
contacts, the double ester as the lubricantw as superior to the silicon oil, liquid paraffin, distilledw ater, and
the artificial trophic liquid, in tem s of the ability to reduce the friction and wear of the N iTi alloy sliding
against GCrl15 steel Inotherwords, the tested double ester could find promising application as the lubricant
for theN iTimenory alloy, but the artificial trophic liquid was not suitable for the lubrication of the steel/
N iTi alloy pair ow ing to its corrosiveness to the steel
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