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Abstract Ni-20Cr-20Fe-5Nb alloy with or without Y,0, was manufactured by mechanical alloying process
and consolidated by spark plasma sintering (SPS). The grain size of the alloy with Y,0, was smaller than that of
alloy without Y,0;, which results from the effect of Y,0, suppressing grain growth. The tensile strength at room
temperature was increased by the addition of Y,0, but decreased abruptly at temperature above 600°C. It seems to
result from the change of deformation mechanism due to fine grain size, that is, grain boundary sliding is pre-
dominant at above 600°C while internal dislocation movement is predominant at below 600°C. After conventional
heat treatment process of solution treatment and aging, a small amount of 8(Ni,Nb) phase was formed in Ni-20Cr-
20Fe-5Nb alloy while a large amount of ' (Ni,Nb) was formed in Inconel 718 in the previous report. This is due
to exhaustion of Nb content by the formation of NbC during consolidation.
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Table 1. Chemical composition of Inconel 718 and nominal compoesitions of NCFN and NCFNY alloys

(Unit : wt.%)

Designaion Blement i R o+ Si Mo Co N T Al Mn  C Y0,
Inconel718 Bal. 1820 1776 007 301 035 521 101 043 007 002
NCFN Bal. 2000 20.00 5.00 -
NCENY Bal. 2000 20.00 500 - - ; - 100
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Fig. 1. (a) Variations of particle and grain sizes and (b) change of lattice parameter with milling time in NCFNY alloy.
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Fig. 2. X-ray diffraction patterns for NCFNY powders
with milling time. (a) as-mixed, after milling for (b) 8 hrs
and (c) 20 hrs.
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Fig. 3. EPMA dot mapping to investigate distribution of Cr and Nb elements in MAed NCFNY powder.
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Fig. 4. TEM micrographs of samples consolidated by SPS (300 sec at 1100°C) after 30 hrs milling. (a) NCFN, (b) NCFNY

alloys
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Fig. 5. X-ray diffraction patterns of powders after 30 hrs
milling and bulk alloy after consolidation in NCFNY alloy.
(a) as MAed alloy powder, (b) bulk alloy after SPS
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Fig. 6. Variations of (a) hardness values and (b) grain sizes after each heat treatment step.
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Fig. 7. TEM images after solid solution and aging treatment in NCFN and NCFNY alloy. (a) bright image of NCFN alloy,

(b) bright image and (¢) SADP of NCFNY alloy
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Fig. 10. SEM fractographs after tensile test of NCFNY. a) room temperature, b) 400°C, ¢) 600°C and d) 800°C.
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