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Dynamic mechanical properties of Ti-Mo biomedical
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Abstract

The effects of strain rate and swam on the dynam:c proparties of Ti-Mo biomadical alloy are imnvestigated
using a compressive split-Hopkinson pressure bar The impact tests are parformead at strain rates of 2000,
3000 and 2000 57, respactivaly. The results show that the fow siress, work-hardening rate. and strain
rate sensitivity increase with increasing strain rate and stain. As the soam mereases, the fdow stress and
strain rate sensitvity increase. Overall, the affects of strain and sirain rate on the impact propertes of
the t2sted spacimens are mmportant. Finally, optical microscopy and SEM observations reveal that the
specimens frachoe primarily as the result of the formation of adiabatic shear bands. The TEM
microsmuctural obssrvations are also presenred that the dslocation density increased with incrsasing
straic rate and strain

Keywords: Ti-Mo alloy, Impact, Strain rate, Hopkmson bar, Microstructure
Introduction

Titapium alloys are well-known a3 climcally used biomaterials because their high biocorrosion
resistance, biocompativility, mechanical ard physical properies play significant roles in the longetivity
of the muplants [1]. The Ti-6AL-4V alloy is the first kind of Tt alloy usad as 2 biomaterzal However, it
causes some health problems bacause of the release of tonic metal ons (2.2 V and Al), and can also
lead to resorption of adjacant bon tiszues due to great difference in modulus batween the implant device
and adjacent bon tissues [2). Recent years, many studies effort was devotad to the study of more
biocompatidle, lower modulus, detter processability ¢ or near-§ Ti alloys, such as T:-13Nb-13Zr [3]
Ti-6A-TND{<] and Ti-15Mo [5] Ti-15Mo biomedical alloys 15 2 relativaly new implant matesal that
balonzs 1o an advanced class of metallic biomatenals krower as beta titanmum alloys. The beta tanium
alloys typically have a zood combiration ofproparties that include a low modulus of elasticity, zood
mechamical properties, excallent comrosion resistance, and well-characterized bioconpanbelity.
Although the mechanical propertiss, wear and corrosion charactenstics [6), and orthopaedic mmplant
applicatons [7] of Ti-13Mo alloy have been well studied, there appears to have been no systematic
stady of the high strain rate deformation bekaviour of Ti-15Mo alloys. Thus, the azm of the presant studv
15 to invastizate the impact behaviour of T:-15Mo alioys at strain rates ranging from 1x107 ~ 310757
and temperature: of 23°C, a spli-Hopkinson pressure bar system. The changes of microstructure
charactenistics are also evaluated in relation to their deformarion and Sacturz behaviour dunng differant
loading conditions

1. Experimental procedure

The matenial used in this stedied was Ti-15Mo alloy purchasad from Smith and Nephew Richards Inc,
USA in the form of rod with 10 mm in diameter. The composition is Mo 14.98, Fe 0.05, 0 0.01, C0.04,
N 0.02 and a balance of Ti (1o wt.%). Cylmdrical specimens with a length of 7=0.1 mm and 2 diameser
of 7.2 mm were machined from the as-receivad bar and were fimshad to a firal diameter of 720.1 nm
via a centra-grinding process. To ensure a uniaxial deformation statz (1 2., fictonless cond:tons) during
inpact t2:ts, the end face: of the specimens wers lubricatad using a zlass paste. F Dynamic compression




