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Abstract: TiC/stainless steel-bonded—carbides was in situ synthesized by vacuum sintering the com—
pacts of mixed ferrotitanium, ferrochromium, iron and carbon powders, etc. The microstructure of
the steel bonded carbides was analyzed by scanning electron microscope (SEM), X-ray diffraction
(XRD) and EDS . The results show that TiC particles are fine and the particle sizes are mostly less
than 1 m. With the increasing of drafted amount of the hard phase TiC, the porosity of steel bonded
carbides and the size of TiC particles increased, but the density and hardness of steel bonded carbides
decreased. T he steel-bonded—carbides which drafted C/Ti atomic ratio is 0.9 has higher density and
hardness, better refinement and much uniform of TiC particles than those that drafted C/Ti atomic
ratio 1.0.
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Table 1 Quality parameters of raw material powder ( mass fraction/ %)
Element Ti Cr B Al Mn Si C P S Cu Fe
Ferrotitan ium
powder 47 47.0 - - 1.72 1.9 0.2 0.2 0.096  0.02 0.1 Bal
Ferrochromium
pow der - 70. 05 - - - 0.33 0. 085 0.02 0.03 - Bal
Ferroboron - - 1864 06 - 245  0.64 0.053 0.003 - Bal
pow der
Iron pow der Percentage purity: 99.0%, mesh size< 150 m
Carbon pow der Content of C: 99.5%
Nickel pow der Percentage purity> 99. 0%, mesh size 2.3 m
2 ( ! %)
Table 2 The raw material mixture ratio of samples (mass fraction/ %)
Serial number TiC C/Ti Carbon . Ferrotit— Ferroch* Nickel  Titanium Iron Applied
atom ratio powder anium powder 47 romium powder powder pow der pow der TiC
11 35 1.0 6.9 59.6 16.7 5.2 - 11.5 -
12 50 1.0 9.8 62.5 12.9 4 10. 6 0 -
13 65 1.0 5.9 37.5 7.72 2.4 6.37 0 40
14 35 0.9 6.5 60. 5 16.7 5.2 - 11 -
2 X 1 . 11
1400 1550 X ,
1 11 (Cr18Ni8, C/Ti= 1%, 35%) TiC Fe-Cr-Ni ,

1400 1550 30mm , ,
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TiC Table 3 Energy spectrum analysis of the marked area
in fig. 2 (mass fraction/ %)
16000 [ ] a-TiC
14000 F a- Fe-Cr-Ni Zone Ti Cr Fe Al (0] Si Ni
12000 | A - - - 4898 51.02 - -
> 10000 |
% so00 | B 93.98 1.95 3.07 - - - -
E co00f C 183 12,35 73.83 17 - 1.07 8.21
4000 |
2000
0 5
\] 120
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Fig. 1 X-ray diffraction patterns of sam ple
Il at different temperatures
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Fig.2 Backscattering electron images of the sample 11
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Fig.3 Backscattering electron images of samples with
different drafted amount of hard phase
(a) sample 11 (35%); (b) sample 12 (50%);
(¢) sample 13 (65%)
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Fig. 5 Backscattering electron images of samples
with different C/Ti atomic ratios
(a) C/Ti=1.0; (b) C/Ti= 0.9
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Fig. 4 Secondary electron image of samples with (2) TiC+ Fe-Cr-Ni
different drafted amount of hard phase , TiC N s
(a) sample 11 (35%); (b) sample 12 (50%); 3 m, 1 m

(c) sample 13 (65%) (T%ﬁ'ﬁ; 49 jﬁ)
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