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Metal matrix composites reinforced with TiC have achieved a lot of
attention in recent years due to their excellent mechanical
properties and wear resistance. So production of FeCo-TiC
composite powder by mechanical alloying using two different raw
materials, pure titanium and ferrotitanium, was the aim of this
research work. Powder mixtures of ferrotitanium, cobalt, graphite
and also mixtures of iron, titanium, cobalt, and graphitewere milled
at various milling times. Milled powders were characterized by
XRD and SEM. The results show that mechanical alloying method
with two different mechanisms leads to the formation of TiC
embedded in FeCo alloy. When ferrotitanium was used the first
nucleus of TiC was formed after 5 hours of milling. Increasing the
milling time resulted in progress of reactions. When pure titanium
was used, TiC was not produced after 5 hours of milling. However,
with increasing of milling time to 7 hours, reaction between Ti and
C was completed. Microscopic evaluation of the samples indicated
that with increasing of milling time to 80 hr homogeneous composite
powder, with particle size of about 1 micron is produced.
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Table 1. Specifications of the starting materials

Producer Purity (%) Size (um) starting materials
LSM England ~30%Fe¢« ~70% Ti <150 Ferrotitanium
China <99% <3
Iran <99.9% 1-5 Geraphite
LSM England <99% <150 Titanium
Merk Germany <99% 10 Iron
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Fig, 1. XRD patterns of FeTi, Co, C powder mixture at various milling time

58S jshilea s S Ol Colu Ve e 4 5 4
oS (Y [S2) @gas ol WSl andl 31, S
Gl (bl el Vel ey il Sy 5 s e

sl 0y S

dLAM}AJ))v:.)LZ:J MJG(Y")&)SJ)\J@))
L) sl ool Sy ol S obul el Yo s
ol o s W T S P Y=y ((.5 IR W
S gl als BLi S 550eS 4 Ul e | e sl

GRS sl e Sl i n STL gl el g b 50 o)

AY

VYAQ Ol o oylads s> Ju ;:l}arlsﬂ\if‘:.}


www.SID.ir

M. Yaghoubi et al., Journal of Materials Science, Vol .2, No .3, 2010, 78-89 83

400 T

m =

Intensity

20 (deg.)
a3 sl Sl ) it S b e Ol ol Ve (s 50 oSl anl 3 6801 IS8
Fig, 2. XRD patterns of 10h milled powder with carbon more than Stoichiometry.
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Fig, 3. XRD patterns of 10h milled powder after annealing.
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Fig, 6. SEM images of the FeTi, Co, C powders at two different magnification after: (a,b)1h; (c,d)10h; (e,f)80h
of mechanical alloying.
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