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The paper evaluates the efficiency of powder consolidation by SPS/FAST technique for series 

production of indexable faceted cutting inserts (IFCIs). For reference, the standard hot pressing 

(HP) technique is also evaluated.  

Alumina powder (average grain size 0.6 μm) and TiCN powder (average grain size 0.6 μm) 

were used as initial powders. Composite powder containing 60 wt.% Al2O3 and 40 wt.% TiCN 

was processed by mechanical mixing in a ball mill. Processed premix was consolidated under 

density-optimized process parameters by HP technique (temperature 1650
о
С , dwell time 60 

min) and by SPS (temperature 1450
о
С, dwell time 3 min). The applied pressure was 35 MPa. 

The consolidated samples were characterized for their physical and mechanical parameters, and 

cutting performance. Cutting tests were carried out on hardened tool steel with HRC 58 under 

following parameters: cutting speed V=300 m/min, depth of cut ap=0.5 mm, feed 0.05 mm/rev. 

The cutting insert configuration was SNGN 120408. 

The results show, that in HP technique time required to reach maximal density is 20 times 

more than that for SPS/FAST technique. Upon optimization of the heating ramp and cooling 

time, the overall SPS/FAST cycle time was reduced to 6 minutes. The SPS/FAST-consolidated 

samples featured finer Al2O3 grain size (davg.0.8 μm). Physical and mechanical performance of 

samples was comparable, regardless of the consolidation technique (HV10  23.0 – 23.5 GPa, 

KIC  5.2-5.7 MPa·m
½

). The SPS/FAST-consolidated tools had up to 1.7 times better wear 

resistance than HP-consolidated counterparts. Based on energy consumption and complete IFCI 

processing chain optimization, the cost-efficient capacity of the SPS/FAST system should be 30 

to 60 seconds per part, or 250 000 parts/year. 
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