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Influences of Fe and Ni additions on various characteristics of CoCrWC based alloys

B seret Rz

Ryosuke OCHI and Toshiyuki SAWADA

Synopsis:  Corrosion-resistant and wear-resistant CoCrWC alloys have been used in various applications. In this study, Fe and Ni
were added to CoCrWC alloy with an amount of each element fixed the same, and various properties were investigated.
Although Rockwell hardness decreased with the addition of Fe and Ni, corrosion resistance to hydrofluoric acid
was improved. The cross-sectional observation of test piece surface after hydrofluoric acid aqueous solution test
revealed that Co-matrix phase was mainly eluted. In order to clarify the influence of Fe and Ni, corrosion resistance
test in hydrofluoric acid was carried out for rapidly quenched ribbons of which compositions were the same as the
matrix compositions of CoCrWC alloys. As a result, it was confirmed that Ni addition suppressed the elution into
hydrofluoric acid and it was assumed that Ni increase in matrix phase improved the corrosion resistance of
CoCrWC alloys.
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RELT, CoCrWChRaE CRIERI-Com® TS ColrMo FeNi-1% | Bal. | 309 | 13.1 | 2.67 | 138 | 0.10 | 0.90 | 0.88

REBICHNT, BRICHID2MBEUREICHELH D Fe,Ni-2% | Bal. | 31.0 | 131 | 2.68 | 146 | 0.11 | 1.82 | 1.90

Ni2 Z8IRL Tz, BH. BRICTITDHEMEIL. CoCrWC FeNi4% | Bal. | 31.0 | 131 | 267 | 1.34 | 010 | 4.16 | 4.03

LASDERDDEOTHEEEMERFALEDEDE L Fe,Ni-8% | Bal. | 31.0 | 13.0 | 2.64 | 1.31 | 0.10 | 8.16 | 8.07
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Fig.1 X-ray diffraction patterns of consolidated materials used
in this study. (a), (b), (c), (d) and (e) show those of
Fe,Ni-0%, Fe,Ni-1%, Fe,Ni-2%, Fe,Ni-4% and Fe,Ni-
8%, respectively.
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Fig.2 Backscattered electron images of (a) Fe,Ni-0%, (b) Fe,Ni-
1%, (c) Fe,Ni-2%, (d) Fe,Ni-4% and (e) Fe,Ni-8%.
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Fig.3 Area ratios of MegC carbide and M7C3 carbide
calculated from Fig.2.
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Fig.4 Variations of (a) Fe and (b) Ni contents in each phase

by EDX analysis with those in powder by ICP.
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Fig.5 Density of consolidated materials.
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Fig.6 Rockwell hardness of consolidated materials.
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Fig.7 Charpy impact value of consolidated materials.
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Fig.8 Bending strength of consolidated materials.
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Fig.9 Corrosion rate of consolidated materials.
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Fig.10 Cobalt, Chromium and Tungsten distribution mappings by EPMA and cross-sectional BEI of the test pieces surface after

hydrofluoric acid corrosion test.
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Fig.11 X-ray diffraction patterns of rapidly quenched ribbons of
(a) Ribbon (Base), (b) Ribbon (Fe) and (c) Ribbon (Ni).
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Fig.12 Dissolved amount from rapidly quenched ribbons in
10% hydrofluoric acid corrosion test at 313K.
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