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Fig. 1 Micrestructure of laser clad
30 vol. =% TiC,/Ni-alloy composite coating

{a) cross-section of the ccating;

{53 TEM morphology of interdendritic eutecties;

{c) stacking faults in cutectic carbide
{d) TiC partcle {n primary j~ Ni dendrite
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Table 1 Composition (wt-%7) of the phases presented in the clad layer of 30vol. -% TiC,/Ni-alloy
coating revealed by EDAX on TEM f{foils {with C, B excluded)

FPhases Ni Cr Fe Si Ti
¥y~ Ni 57.3 13.4 21.5 4, 6 3.2
Yo~ Ni 85.1 1.9 3.8 7.7 1.5
M3 1.6 56.3 41. 6 0.2 0.3
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Fig. 3 TEM morphology and growing characteristics
of TiC particles in the clad layer
(o) radiated growth of & TiC particiey (&) bridge connection growth
in the cluster of 4 TiC pardelesy {(¢) independent nucleation and
growth of & TiC particle with smooth faceds; () TiC precipitates

trom y,- Ni solid solution
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Dissolution and Precipitation of TiC Particles and Their Distribution in a
Laser Clad 30vol. - % TiC,/Ni-alloy Composite Coating

Pei Yutao
( Department of Materials Science and Engineering, Beijing Polylechnic University, Beijing 100022)

Meng Qingchang Ouyang Jiahu Lei Tingquan
(School of Maoterials Science and Engincering, Harbin Institute of Technology, Harbin 150001)

Abstract A 30vol. - ¥ TiC,/Ni-alloy composite material was cladded on steel 1045 using a
2 kW laser. The clad layer of the coating presents TiC particles, primary - Ni dendrites and
the eutectics of y- Ni—+ (Cr, Fe):Csin the interdendritic regions. Depending mainly on their’
sizes, TiC particles can not anly be trapped by the advancing solid/liquid interface and thus
distribute within the 3~ Ni dendrites, but alsc be pushed away by the interface into the
interdendritic regions together with the eutectics. The morphology of TiC particles are
closely related to their dissclution and precipitation behavior during laser cladding. The
growing mechanism of TiC particles are as follows; (1) radiated or stapped lateral growth at
- the edges of original particles; (2) bridging growth of the particles in cluster; (3) faceted
growth of newly independently nucleated TiC particles in the liquid phase and (4)
precipitation of TiC in 3~ Ni extended solid solutian, '
Key words laser cladding, TiC,/ Ni- alloy coating, microstructure, dissolution and
pregipitation of TiC,, distribution of TiC,



