
24 Material Science and Technology of Japan, 53 2016 126 131 Aug. 2016 

(126) 

 
 

 

Ti-Nb-Ta-Zr  
 

* ** ** ** 
 

Ultrasonic Fatigue of Biocompatible Ti-Nb-Ta-Zr Alloy 
 

by 

Shin-ichi YAMAURA*, Kengo NARITA**, Masaaki NAKAI** and Mitsuo NIINOMI** 

(Received Jun. 1, 2016; Accepted Jul. 5, 2016) 
 

Abstract 
In this work, the ultra-high cycle fatigue behavior of Ti-Nb-Ta-Zr alloys which have been thought as promising 

biomaterials in future was investigated by using an ultrasonic fatigue testing method. Test alloy rods with a diameter of 10 
mm were prepared by cold-drawing. Then the alloy rods were solution-treated at 1063 K and subsequently aged at 723 K. 
They were tested at a frequency of 20 kHz under a stress ratio of -1. Since the temperature of test specimens increased 
during the ultrasonic fatigue test, the stress was loaded intermittently to decrease the specimen temperature. As a result, it 
was found that the fatigue limit ( w) (half a total stress amplitude) and fatigue ratio ( w / B) of the solution-treated alloy 
were 300 MPa and 0.54, respectively and that those of the aged alloy were 465 MPa and 0.57. Furthermore, typical fatigue 
fracture morphology with crack initiation site and crack propagation region was observed in the alloys. 
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