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Abstract: Dispersion strengthened copper alloy (ODS-Cu) exhibits desirable high temperature strength and radiation
resistance, which is one of candidate materials for thermal deposition of divertor in fusion reactor. Aiming at the compli-
cated process, nanoparticle agglomeration and difficulty in preparing large-scale components during traditional powder
metallurgy process, tungsten inert gas arc additive manufacture (TIG-AM) technology was employed to achieve in-
situ reaction synthesis of Y,O; and integrated preparation of components through Y,O; content regulation. The results
indicate that the co-strengthened structure of equiaxial crystal (average size of 15.2 pm) and nano Y,O, particles are
obtained with 0.4% Y,O;, and the hardness reaches 140 HV, which is comparable to Glidcop alloy. However, particle
agglomeration (=200 nm) leads to a decline of 10%~15% in hardness with Y,O, content exceeding 0.4%.
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Tab.1 Lattice parameters and grain sizes of different powder

specimens
Gii R SIS B/ nm R RSE /nm
C, Cu-0.79Y-1.06CuO 0.361 44 42.9
C, Cu-2.36Y-3.18Cu0O 0.361 29 53.5
C, Cu-3.93Y-5.3CuO 0.361 44 46.7
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Fig.3 SEM images of Cu alloy powders with different Y contents
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