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Microstructure and comprehensive properties of MR-compatible Au-Pt alloy
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Abstract: Au-Pt alloy has great application prospects in the field of biomedical materials due to its
advantages of excellent MR-compatibility, good biocompatibility and high corrosion resistance, etc. Its
microstructure evolution and its effect on bulk magnetic susceptibility and hardness of Au-25Pt alloy wire
during cold deformation were studied by X-ray diffraction (XRD), metallographic microscope, Vickers
microhardness tester and comprehensive physical properties measurement system, and effective ways to
prepare Au-Pt alloy with excellent comprehensive properties were explored. The results show that the Au-
25Pt alloy is a single-phase solid solution with a face centered cubic structure after solution treatment, and
that no other phase forms during 30%~70% cold deformation. Cold deformation significantly increases the
Vickers hardness of Au-25Pt alloy, especially at the initial stage of cold deformation (<30%), but has little
effect on the magnetic susceptibility. The cold-deformed Au-25Pt alloy not only has a volume magnetic
susceptibility of —8.5x107° which is close to that of human tissue, but also has a higher Vickers hardness
(HV.1=160).
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Fig.1 Phase diagram of Au-Pt binary alloy
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Fig.2 EDS composition analysis of Au-25Pt alloy wire after solution heat treatment at each point of sample longitudinal-section
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Fig.3 Microstructure of longitudinal-section of Au-25Pt alloy wire prepared by solution heat treatment and cold drawing
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Fig.4 XRD spectrum of Au-25Pt alloy wire prepared by

solution heat treatment and cold drawing
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Fig.5 Magnetic and mechanical properties of Au-25Pt alloy wire with different cold drawing reduction
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