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Microstructure and Mechanical Properties of Harmonic Structure Composite with WC-Co Alloy and High Speed

Steel

BRI 5h*, EA AT
Hiroshi FUJIWARA and Hayato MOCHIZUKI

Harmonic-structured composite with WC-Co alloy and high speed steel were produced via mechanical
milling followed by spark plasma sintering, and their microstructure and mechanical properties were
investigated in detail. The microstructure of the mechanically milled powders and spark plasma sintered
compacts was characterized using scanning electron microscopy (SEM)/energy dispersive X-ray spectroscopy
(EDS) and X-ray diffraction (XRD). The mechanical properties of the spark plasma sintered compacts were
evaluated on the basis of the Vickers hardness tests. SEM/EDS micrographs and XRD profiles indicated that the
sintered compact at 1173K with WC—Co alloy and high speed steel has the harmonic structure with a network
region composed of WC-Co alloy and a dispersed region composed of high speed steel. However the sintered
compacts at 1123K and 1223K don’t have the harmonic structure. These results indicate that the precise
temperature control is necessary to fabricate the harmonic-structured composite with WC-Co alloy and high
speed steel. The harmonic-structured composite with WC—-Co alloy and high speed steel exhibit the high

hardness.
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Table 1 Mechanical milling conditions.

Material WC-Co
Ball Weight (g) 0.98
Diameter (mm) 5
Weight (g) WC-13%Co 15
Powder .
(Total:50q) SPM23 35
Atmosphere Ar
Weight ratio to powder .
1:2
and ball
Rotating speed (rpm) 200
Rotating time (ks) 345.6
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Fig. 2 SEM image and EDS results of MM powder.
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Fig.3 SEM images and EDS results of the SPS compact at
1123K.

Fig.4 SEM images and EDS results of the SPS compact at
1173K.
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Fig.5 SEM images and EDS results of the SPS compact
at 1223K.
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Fig.6 Vickers hardness of SPS sintered compacts.
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