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SiCe/A 356 COM POSITESW ITH LASER RAD IATION
ZHAN G Kun CHEN Guang-nan
(v aterials Processing Center, Institute of M echanics, CA S, Beijing 100080, China)
Abstract.  Thepresent investigation is amed to understand the microstructure evolution of SiCes/
A I-Si composites, i e, particle distribution and matrix microstructure in rapid solidification
M icrostructures of SiCr/A 356 composite and the monolithic alloy were comparatively studied
through laser remelting process It isobserved that the particle ranains its original distribution
after re-lidification, indicating that rejection of particles by rapid lidification interface does not
occur. The presenceof particles doesnot lead to any change in the phase constitution in thematrix,
but has a great effect on crystal grow th of primary phase For themonolithic alloy, primary phase
dendrites arrange tham selves closer to the heat flux direction Raising the scanning velocity, the
dendrites become finer but remain the characteristic of regular columnar epitaxial re-grow th
How ever, the arrangement of primary oA | in laser treated composite is someaw hat chaotic These
results, in addition to some evidence of unstable branching dendritic structure and dendrites
tem inating at a particle, indicate that the particle w ith a size larger than the length scale of the
sub-grain structure form s a complete barrier to the crystal grow th
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COZ ’
(d) 2mm, (P) (Vo) [4] 1 ,
600 800W 30 60mm/s 1 51x 10 °m/s
, 33 67ms ,
, 1
©om) , Q 5% Table1 Physical propertiesof themater ials
HF Properties Descriptions M agnitude Reference
Am Interfacial energy difference 6 1IN- m- 1 [5]
2 Particle/interface separation 2% 10 11 (5]
behind the particle
21 -
ko () Themal conductivity of 83 6(90 7) 6]
|
, ) b particle (melt) W-m- 1 K1
, 1 3100(2400)
P (P1) Particle (melt) density [7]
, kg- m- 3
n M elt visoosity 2x 10 3Pa: s [5]
’ Vs
Ve ' )
Stefanescu (81
, Ve 4 16mm /s
1(a) :
Vs Vb © Vs= vb 0SB,
0 , Vb
e [9]
30 60mm/s, 15
30mm /s(8 60°°7), :
22
2 3
1 (a) , (b) A1) , SiC
Fig 1 OM micrographsof laser treated SiCp/A 356 composite
taken from (a) unmelted zone, show ing heterogeneous 10
nucleation of Sion SiCppushed into interdendritic regions, [ ] !
and (b) the bottom of fusion zone, show ing little )
redistribution of particles after remelting , ,
(d= 2mm, P= 800W, vb= 60mm/s, unetched)
3(a)
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Fig 2 OM micrographsof laser processed A 356 alloy at
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Fig 3 OM micrographs of laser processed SiCr/A 356 composite
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