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surface to hardness increasing by using laser alloying process

A. khalili', M. goodarzi’>, M. j. torkamany?, A. chehrghani*

1- master student of materials engineering, Iran university of science and technology, E-Mail: Arman.khalili99@gmail.com
2- Associate Professor, school of materials engineering, Iran university of science and technology, E-Mail: mgoodarzi@;iust.
ac.ir

3- MSc in Physics, Iranian national center for laser science and technology, E-Mail: mjtorkamany@yahoo.com

4- MSc in Physics, Iranian national center for laser science and technology, E-Mail: a_chehrghani@yahoo.com

RN

Lga;bayjécla“tg})ﬁé)ﬁlduﬁﬁJql);@bdi\aﬁwjluu:_wll{l:e-ﬁc sl b slml 5 i St s
G Ll ol e Sde 0 Jge i b g8 ge5 A s p de V5 dse b bl Gl S Joe S LS 5 0 Ad e o S
Soxd Dlles wlsl js s LA L, AIST1018 Q‘Yjécb.déj)ﬂg;}jjgﬁﬁo" Colies 4y godd bglsve v (6ol L (6555 bslsee s
Shedd LS5 (ids 36 5 okl s G oskens (8 S s b sl 5 i s shen sd SLE i N e 555 2
e L osliul (XRD) (S0 5 Al 5 (BDS) (6550 s sUT(SEM) () (5 501 Sy Sor dOM) (6,5 58 2 55y S
O3 5 S5 55 gl Jpo Lol b a3 52 45 00l DL i i ealinal 5505 (e 5,500 0051 5l ol sl gy e (pen ) shatan,
Stk 54 Eoliall sl (3ndled ol Voo 5V ol bl S g e L g 53 A ol TIC s gl sl (5t
TIC @l a8 o3 0LES 65kl 5 sla iy s oo sl Sl S 5 gyl s [STs 353 THC Cbeos 3 5 458 5 S oo Sl S
Wt B o (e a8 (g 5bas ol DL s 51N 5 a0 ol | (VL s sl sl gy 05 e S5 Sl 53 (65,8 &) 50
8l SRl 5,8

TiC L)}:J colials (g 1S sl

Abstract

In this research synthesis and creating of Fe-TiC coating on plain carbon steel using ilmenite and laser alloying
process was investigated. Two composition with the molar ratio of graphite to ilmenite 4:1 and 6:1 was investi-
gated. The sample with molar ratio 6:1, were activated for 100h. Blended powder were mixed with amount of glue
and pasted on AISI 1018 surface. Then laser surface alloying was done. The Result showed in un-milled sample
ilmenite not reduction to TiC but in activated sample ilmenite reduction to Fe and TiC. The results showed that TiC
were formed via in situ reaction between ilmenite and graphite in the molten pool during laser alloying process. The
morphologies of TiC were of spherical shape; and the titanium carbides were distributed uniformly in the compos-
ite coating. Compared to the substrate, the hardness of the coatings reinforced by TiC particles were significantly
enhanced.

Keywords: coating, TiC, laser, ilmenite.
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