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Abstract The MC carbide reinforced Inconel625 composites are prepared by the laser additive manufacturing
technology, and the effects of TiC addition mass on the microstructures, micro-hardness and wear properties of the
composites are investigated. The results show that the microstructure of composite with the addition of TiC is
composed of dendritic ¥ matrix and interdendritic reinforcements with a dispersive distribution. With the increase of
TiC addition, the primary dendritic spacing of the composites decreases, while the content of MC carbide as well as
the micro-hardness increases gradually. The wear resistance properties of all the composites are improved by over
80% . When the TiC has a mass fraction of 1%, the yield strength and tensile strength of the composites are
increased by 21.9% and 27.5%, respectively, but their elongation is reduced.
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Table 1  Chemical compositions of Inconel625 powder (mass fraction, %)

Element Cr Mo Nb Fe Al C Mn Si Co P S Ni
Content 21.67 9.74 3.60 4.26 0.24 0.03 0.01 0.09 0.011 0.005 0.002 Bal.
2.2 iERE Inconel625 ¥ A . TiC #r K IR A M AR K L1
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(a) Inconel625 # A ; (b) TiC KK ; (ORA M A (DBKIRE KA

Fig. 1 Morphologies. (a) Inconel625 powder; (b) TiC powder; (c¢) mixed powder; (d) magnification of mixed powder
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Fig. 3 Dimension of tensile specimen
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Fig. 4 Microstructures. (a) Inconel625 alloy; composites for TiC with mass fraction of (b) 1%, (d) 2% and (d) 5%
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Fig. 5 Morphologies. (a) Interdendritic particles; (b) first type of particles; (c) second type of particles
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Table 2 Chemical compositions of white
particles (atomic fraction, %)

Particle CK TiK NbLL Mol CrK NiK

Type A 61.83 7.28 19.15 5.36 2.40 3.10
Shell of type B 60.17 6.94 23.36 7.57 1.24 0.69
Core of type B 61.26 38.53 0.02 0.18 - -
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Fig. 7 Schematic. (a) Micro-hardness of Inconel625 alloys and composites;

(b) indentation morphology of composite with TiC addition of 5%
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