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Abstract The Co-Cr as-cast alloys are widely used in the manufacturing of orthopedic implants made with investment
casting techniques because of its high strength, good corrosion resistance and excellent biocompatibility properties. Carbide
precipitation at grain boundaries and interdendritic regions is the major strenthening mechanism in the as-cast condition. In
this study, effects of GPS (Gas Pressured Sintering) heat-treatment on the microstructure and crystallinity of the as-cast Co-
Cr alloy prepared by investment casting were investigated. It was confirmed that the content of metal carbide (CryCq) was
increased in the grain boundary by using optical microscopy (OM), field-emission scanning electron microscopy (FE-SEM)
and energy dispersive spectroscopy (EDS).
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Table 1

WD-XREF result on the as-cast Co-Cr alloy sample

Co Cr Mo C Si Fe Ni Mn

ASTM (F75) (wt%) Bal. 27.00~30.00 5.00~7.00 0.35 max 1.00 max 0.75 max 1.00 max 1.00 max
As-cast (Wt%) Bal. 29.30 5.63 1.23 0.70 0.59 0.16 0.39
As-cast (at%) Bal. 30.01 3.12 545 1.32 0.56 0.15 0.38
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Fig. 1. XRD peaks of (a) as-cast Co-Cr alloy sample and (b)
GPS treated sample.
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Fig. 2. OM pictures of as-cast Co-Cr alloy sample (a) x100, (b) x200, (c, d) x400.
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Co Cr Mo C

(1) 57.48 30.68 4.23 5.96
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Fig. 3. (a-c) FE-SEM images of as-cast Co-Cr sample and chemical compositions of three regions in the lamella structure as shown
in (c).
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Fig. 4. (a, b) OM pictures of the GPS treated Co-Cr alloy sample and (c, d) FE-SEM image and chemical compositions of two
region of (c).
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