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Abstract The present work investigated the dispersion behavior of Y,0; particles into AISI 316L SS manufactured
using laser cladding technology. The starting particles were produced by high energy ball milling in 10 min for pre-
alloying, which has a trapping effect and homogeneous dispersion of Y,0s particles, followed by laser cladding using
CO, laser source. The phase and crystal structures of the cladded alloys were examined by XRD, and the cross section
was characterized using SEM. The detailed microstructure was also studied through FE-TEM. The results clearly indi-
cated that as the amount of Y,O; increased, micro-sized defects consisted of coarse Y,0O; were increased. It was also
revealed that homogeneously distributed spherical precipitates were amorphous silicon oxides containing yttrium. This
study represents much to a new technology for the manufacture and maintenance of ODS alloys.
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Table 1. Chemical composition of AISI 316L. powders in wt.%
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Fig. 1. SEM micrographs of pre-alloyed AISI 316L powders with 5%(a) and 10% Y,Os(b).

T
YZOS
—_ AISI 316L
g h“""—.-h‘_
2 |
w .
i AISI 316L - 5Y,0,
c
-3 T o o
AISI 316L - 10Y203
i 1 i L i 1
20 40 60 80

20 (degree)

Fig. 2. X-Ray Diffraction pattern of cladding layer with various
content of Y,0s.
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Fig. 3. OM micrographs of laser cladded AISI 316L-10%Y,0;: from upper (a) and middle layer (b).
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Fig. 5. EDS-mapping of laser cladded AISI 316L with different
content of Y,0; : (a) 0%, (b) 5%.
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Fig. 6. TEM micrograph of laser cladded AISI 316L-5Y,0; (a), related SAD pattern of the ring marked dark regions (b) and

matrix regions (c).
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