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Effect of starting composition on microstructure and
thickness of cubic carbide free layer in graded cemented carbides
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Abstract: The graded cemented carbides with cubic carbide free layer (CCFL) were fabricated by one-step sintering
procedure using Ti(C,N) powder with medium particle size as the raw material, and the effect of starting composition on
the microstructure and thickness of CCFL was discussed in detail by scanning electron microscopy and soft Image Tool.
The results show that, the thickness of CCFL increases gradually with the increase of Ti(C,N) content when it is lower
than 1.6% (mass fraction), whereas the thickness of CCFL decreases slightly with the increase of Ti(C,N) content when it
exceeds 1.6%. The thickness of CCFL increases rapidly with the increase of Co content, whereas the Co phases are
inclined to aggregate in the border between CCFL and core zone when the cobalt content reaches 10% (mass fraction).
The WC particles in alloy with total carbon content of 6.51% (mass fraction) are larger in size and show regular polygon
usually, the depth of CCFL can reach about 38 um under the graded sintering process of 1 450 “C and 2 h; while in the
alloy with total carbon content 6.23% , the WC particles are smaller in size and tend to be spheroidal shape, and the depth
of CCFL is only about 17 um under the same sintering procedure.
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Table 1 Performance of raw powders

Particle size

Powder (FSSS)/um w(C)/% wN)/% w(Cp/%
wC 2.10 6.15 - 0.040
Co 1.22 - - -
(Ti ,W)C 1.65 12.63 - 0.030
Ti(Co5No.s) 2.00 9.23 11.71 0.156
£2 ARIHIEHS
Table 2 Starting compositions of cemented carbides
Alloy W% o
No.  wC Co (Ti,W)C Ti(CN) balzcin
1 Bal. 6 8 1.6 0.3
2 Bal. 8 8 1.6 0.3
3 Bal. 10 8 1.6 0.3
4 Bal. 8 8 0.8 0.3
5 Bal. 8 8 2.4 0.3
6 Bal. 8 8 1.6 0
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carbides with different Ti(C,N) contents (mass fraction):
(a) 0.8%; (b) 1.6%; (c) 2.4%

SEM images of surface zone in graded cemented
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Fig. 2 Dependence of thickness of CCFL on Ti(C,N) content
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Table 3 Relationship between nitrogen equilibrium pressure
and mole fraction of TiN in Ti(C,N) solid solution at 1 450 ‘C
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Fig. 3 SEM images of surface zone in graded cemented
carbides with different Co contents (mass fraction): (a) 6%;
(b) 8%; (c) 10%
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Fig. 5 SEM images of surface zone in graded cemented carbides with different total carbon contents (mass fraction): (a), (c) 6.51%;

(b), (d) 6.23%
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