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Mechanical Properties of Gum Metals for Orthopedic Application
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Abstract
Implants made by Titanium alloys for osteopathy treatment are limited by highly difference in
elastic modulus between human bone and themselves. The difference in elastic modulus is called
“Stress shielding effect” which resulting in depredation of bone cell around implant. Moreover, it is
known that the conventional implant materials such as stainless steel show relatively low strength and
cannot serve for a long time using. Therefore, this research aims to study on developing new Ti alloys
which exhibit high strength and low elastic modulus for using in orthopedic treatment, which is called
“Gum metal”. Since the internal stress is very important parameter to control the stability of Gum
metal, influences of cold-work reduction on mechanical properties were investigated. The alloys were
fabricated by vacuum arc melting furnace under Argon atmosphere followed by homogenization at
1,473 K for 60 mins. Then cold-rolling were applied until final reduction at 20%, 40% and 60% and
aging treatment were conducted at 623 K for 20 mins followed by quenching in cool water. The result
shows that alloy with cold-work reduction of 60% and aging treatment at 623 K for 20 mins, exhibit BCC
typed B—phase. Very low elastic modulus of 56 GPa was confirmed. As a result, the stress shielding
effect should be depressed since elastic modulus is closer to the bone. Moreover, the ultimate tensile
strength shows relatively high value of 1,090 MPa which is larger than the conventional implants. From
above mentioned, Gum metal could be a potential candidate for osteopathy treatment material.
Keywords: Titanium Alloys / Gum Metal / Biomedical Alloys / Cold-work Reduction / Precipitation
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