YYYOOFINT+ mhas pdign 5 p5he

odd (g5l Jlad Calialsl 51 p gl )l (655 o b (S SY B 5,8 S8y,

SHgeme 3Dk b 0L
ol liile S o gy oS> (b 5 3l s0 pliga 09,8 Ol g Ol Crivo s ol oS3 30 5 (55 Jlio punclig oA
oS 5 3 e $3355 3 grmms
Lol St el 1) 55 5 sl o 550 Ol S Ol o 3 ol oSl 3l 3 (i s g S

QALYITA s o s ds AV N0 tdllie il )s)

oS>

£l de)lS gliie ol (sl a5 25 Sl sl ol g el O bl il g e 5 oS SV b gl S sl sl
gliaksl 31 b3 Sy g 4 ppled A8 LS IS e S5 s s g0 ey 53 3 eslinad LTIC 3 o5 S s il R s S
533 Sl Ol 3 (gl il s (5l 553 (5l% oB5S Oles 3 THC 4 cbiadsl ol ok Lol T s 4 0130 sl esle Ol oy
53 813 SO (iledled o il S 5 okl slass g bslse 5 eslial Ll (6 e 58 sl 5l Gt S SMde tleslinad Olojes Jo-el
A 55 N i 53 S Y OB b s A5 i oS 5 g Sl esliid L el Yor B (gladled 0o 2l 3 dd
ol S e 550 (s @ ST 3 L Lo sas 3555 53 edi iy 3 S8 SO ledles it s el (555
5 eldian s 3 S5, wues 5 TIC s mas ddoslial S0l 5 M oo SEDS ST gy iS5 shae
S e L Ky alaiss 5 s e 0 pomaes ol 3 g el Sl (gls SIS, o A5 sdalie id sy (5ol
L3S pasie ey e (S35 53 5 S0s \Fre e 6 g i3S s) an U N 5 3l e sl I SO e B S0 (S

el O Colalsl 655 bt a5 & TIC b 31 e SLsl S 235 L Rl S pe S

AS el o SIS (giladled o aled )5 2 aelS e iy o0 5] (0B S 15 IS bl
Cladding of Carbon Steel via Laser-Synthesis of Titanium
Carbide from Activated limenite
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Abstract
Synthesis of a hard layer on the surface of mild steel is a proper way to rise its performance. Titanium carbide is among the preferred
wear-resistant materials. In this research, the carbothermal synthesis of TiC via pulsed laser is studied. llmenite is used, as an
economic raw material, for in-situ synthesis of TiC. However, the conversion of FeTiO; to TiC in the short period of laser
processing is challenging. Therefore two solutions were accompanied: the applied carbon content was more than the stoichiometry
of reduction, while the blended ilmenite and graphite powders were mechanically activated. The increase of activation time to 200
hours was investigated via X-ray diffraction analysis. Afterward, a layer of the powder was preplaced on the substrate and the laser
cladding was conducted. The effect of mechanical activation on the formation of the dispersed particles is studied, especially
considering the transformation of oxides to TiC. SEM with EDS analyzer and XRD analysis were applied for this aim. The
morphology of TiC particles and the microstructure of the matrix were also deliberated. The characteristic microstructure of
directional solidification with equiaxed, cellular, dendritic and eutectic regions was observed. Otherwise, the Vickers microhardness
measurements represented a gradual increase from the substrate toward the surface, which has reached to 1600 HV. It is confirmed
that the synthesis of a composite layer with gradual dispersion of TiC particles via laser reduction of ilmenite is a feasible process.
Keywords: Laser Cladding, Hard Composite Coating, Titanium Carbide (TiC), Mechanical Activation, Graded Structure.
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