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Table 1 Chemical composition of experiment alloys

Mass fraction Mass fraction of

Mass fraction

of Al in binder phase/%
of TiC/%
binder/% Al C Mo Cr Fe
0 35 0 05 3 3 Bal
0.77 35 077 05 3 3 Bal
1.54 35 1.54 05 3 3  Bal
2.3 35 23 05 3 3  Bal

ARG R HA R Fe ¥, 2% IGKIFE R 30 pm, #p
KIEFWE 1(@)fi7R; Cr LL Cr-Fe FIERA N, 3K
FiRE A 10 pm; Mo K] Mo BB, 2% KR
2 um; AR Al Fe A i AV B R SON: S A
BIRNIIE R, ARScsh Al R Fe-Al
LAY Fe, AL A Sh R MR, 2%
FLFEH 10 pm, B ATESH WA 1(0)Fi7R .
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Fig. 1 Morphologies of powders: (a) Fe; (b) Fe,Als
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Fig. 2 Calculated phase diagrams!' of Fe-Al-C alloys with different Al contents: (a) w(A1)=0; (b) w(A)=1%; (c) w(A)=5%; (d)

W(AD=10%
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Fig. 3 Calculated phase diagrams of Fe-Al-C alloys with different Al contents: (a) w(Al)=0; (b) w(A1)=0.77%; (c) w(Al)=1.54%; (d)
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Fig. 6 Microstructures of alloy with different Al contents: (a) w(A1)=0; (b) w(Al)=0.77%; (c) w(AD)=1.54%; (d) w(Al)=2.3%
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Table 2 Energy spectrum analysis results of binder phase in

alloy with Al content of 1.54%
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Fig. 8 Microstructures of binder phase in alloy with Al
content of 1.54% 1000 C
quenching+200 ‘C tempering state; (b) 860 ‘C as-annealed

after corrosion: (a)

Element Mass fraction/% Mole fraction/%
C 7.40 26.63
Al 1.33 2.14
Ti 2.93 2.64
Cr 3.11 2.59
Fe 85.23 66.00

Total 100.00 100.00
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Fig. 9 Microstructure(a) and corresponding EDS spectrum of

zone 1(b) of binder phase in alloy with Al content of 1.54%
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Table 3 Physical and mechanical properties of alloys
As-sintered 1000 ‘C quenching +200 C tempering state 860 C as-annealed
w(Al) in Binder Transverse rupture Binder
. Binder Fracture
binder/ Density/ magnetic Hardness, Density/ Hardness, strength(Standard ~ Density/  magnetic ~ Hardness,
magnetic toughness/
K0 (grem™) saturation/ HVij, (grem™) HV; deviation)/ (grem™)  saturation/ HV;
saturation/% (MPa-m'?)
% MPa %

0 6.47 71.0 607 6.45 73.6 874 18.91 1520(26) 6.46 72.5 445
0.77 6.44 73.2 570 6.43 66.6 892 11.70 1490(45) 6.42 722 450
1.54 6.40 73.4 569 6.41 64.7 921 21.43 1720(54) 6.40 72.8 446
23 6.29 712 561 6.31 63.6 970 20.33 1500(31) 6.28 72.6 452
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Fig. 10 Hardness and binder magnetic saturation of alloys
with different heat treatments: (a) As-sintered; (b) 1000 ‘C

quenching+200 °C tempering state
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Fig. 11 Fracture toughness and transverse rupture strength of

alloys with different Al contents
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Effects of Al content on microstructure and
mechanical properties of TiC-Fe alloys
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Abstract: In order to develop new TiC based steel bonded carbide, TiC-65%(Fe-Cr-Mo-Al-C) (mass fraction) hard alloys
with different Al contents (with respect to binder phase contents of 0, 0.77%, 1.54%, 2.3%, mass fraction) were prepared
by common liquid phase sintering method with addition of Fe,Als prealloyed powder. The effects of Al contents on the
microstructure and mechanical properties of TiC-65%(Fe-Cr-Mo-Al-C) alloys were explored. The effects of Al contents
on the sinterability, phase species and hardness of alloys were investigated. The results show that, according to the
calculated phase diagrams of the Fe-Al-C alloys, with the increase of Al content, the peritectic reaction temperature
decreases and the intervals of peritectic reaction, BCC ferrite and low temperature region x-carbide precipitation zone
expand. With the increase of Al contents, the morphology and distribution of hard phase TiC are similar. Al dissolves into
the binder phase. The ferromagnetic is connected with the amount of austenite of binder phase. With the increase of Al
content, the hardness of quenched and tempered alloys increases with the increase of Al content. And their fracture
toughness and bending strength reach the peak values.
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