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ABSTRACT

Metal matrix composites are materials with a main metallic constituent in which there is a dispersed phase of ceramic or organic material. They benefit
from properties of interest of the metallic material such as low weight, elasticity and add other properties such as high strength, low or high friction
coefficient or high thermal conductivity. During this study, we aim to synthesize in situ composites using a 3D printing method called Laser Melting
Deposition in which a powder jet is blown into a laser spot and is locally molten. The matrix will be made of Ti, while the dispersed phase will be a hard
ceramic (TiC). After optimizations, we obtained a composite with a microstructure in which the particles are homogeneously dispersed.

EXPERIMENTAL SET-UP and MATERIALS RESULTS

CONCLUSIONS
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The matrix material used in this study was commercially available Ti
metallic powders (Carpenter Additive, UK) with spherical shape and
size diameter of 45-106 µm and the composite was TiC (Aldrich,
Germany) with particle size  ̴ 44 µm. For the experiments, we used
four types of mixed powders: Ti, Ti+1%TiC, Ti+2%TiC and Ti+3%TiC.

Figure 1. Experimental set-up for LMD experiments comprising a laser 
source TruDisk 3001, a Kr30HA robot, and a powder feeder.

Figure 2. Single track of Ti (a), Ti+1%TiC (b), Ti+2%TiC (c), Ti+3%TiC (d)

Process parameter Value

Laser power 700 W

Scanning speed 10 mm/s

Powder flow rate 3 gr/min

Laser spot size 800 µm

Layer thickness 2.5 mm

Nozzle stand off 16 mm

Ar shielding gas flow rate 10 l/min

He shielding gas flow rate 3 l/min

Table 1. Optimized process parameters for tracing a clearly defined, parallel borders, single line of
Ti6Al4V with the least residual material.

Figure 3. SEM micrographs of Ti (a) and TiC (b) powders

Figure 4. SEM micrographs of bulk materials by laser melting deposition in case of Ti
(a), Ti+1%TiC (b), Ti+2%TiC (c), Ti+3%TiC (d)

• Four types of different materials compositions were used for Laser Melting Deposition
experiments in order to achieve a composite with homogeneously dispersed TiC phase.

• The microstructure of the bulk materials is shown to be a typical Titanium α lamella and
intermetallic β phase.

1 mm

a) b)

c) d)

a) b)

c) d)

Unmelted TiC
particles

Unmelted TiC
particles

α phase

Figure 5. EDX mapping of bulk obtained materials in case of Ti (a), Ti+1%TiC (b), Ti+2%TiC (c), Ti+3%TiC (d)
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