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Precipitated phase regulation of low susceptibility
Au-32Pt alloy and its influence on properties
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Abstract: Metallographic microscope, electron microscope, X-ray diffractometer, image analysis
microhardness tester and comprehensive physical property measurement system were used to study the
evolution behavior of the initial precipitated phase during the plastic deformation and annealing process of
cast Au-32Pt alloy and its influence on the mechanical and magnetic properties of the alloy. The results
showed that the cast Au-32Pt alloy had obvious macro segregation, coarse grains, and a granular precipitated
phase with large size (7.93 um) and high Pt content (>80%) was formed when solidified. After plastic
deformation and annealing, the initial precipitated phase was elongated and broken, then a large number of
uniformly distributed submicron-sized(0.1~0.4 pm)granular precipitated phases and a little thin layered
precipitated phases are formed. The size and distribution of Pt-rich precipitated phases significantly affected
the stability of Au-32Pt alloy. After adjusting the coarse Pt rich precipitated phase into a uniformly
distributed fine precipitated phase, the stability of the hardness and volume susceptibility of the cast alloy
was significantly improved, the hardness (HVy.1) was stabilized from 160+25 to 175+5, and the magnetic
susceptibility was optimized from (-18.05+5.50) X 107 to (12.6540.25) X 107,
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(a). PR SR B R, WK S 1-5, BT MR IKN A 6-10 (Schematic diagram of a single-sided test point,point 1-5 are from left, the back
side are point 6-10 from the left); (b). %MK Au Fl Pt JG3 & f&(Contents of Au and Pt for each measurement point)
&l 1 Au-32Pt B BAMBR KSR F PR AR E B RXHBLE EDS B4

Fig.1 Schematic diagram of test points for cast and annealed Au-32Pt alloy, with corresponding EDS composition analysi
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(a). WL (Microstructure); (b). F-lik 5 Au 1 Pt 73 & & (Contents of Au and Pt for each measurement point)

Bl 2 Au-32Pt A& BA EMA LT BAER

Fig.2 Microstructure and precipitated phase of Au-32Pt alloy on casting
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(a). WL (Microstructure); (b). £k 5 Au 1 Pt 763 & & (Contents of Au and Pt for each measurement point)
& 3 Au-32Pt BB KA A LT H AR
Fig.3 Microstructure and precipitated phase of Au-32Pt alloy after heat treatment
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(a). HTii #1453 4ii (Size distribution of precipitated phases);

(b). B KZE/NT 1 pum (BT AHR 5F 45547 (Size distribution of precipitated phase less than 1 um in annealed state)
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Fig.4 Precipitated phase size statistics in cast and annealed states of Au-32Pt alloy
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Fig.5 XRD spectrum of Au-32Pt alloy
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