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4. Conclusions

Self-diffusion gradient composite tool materials were fabricated
with different metal binder content and Ni/(Co þ Ni) ratios under
different heating rates in the sintering process. It has been found
that:

(1) The heating rate has a significant effect on the flexural
strength of the composites, but the effect is relatively small
on the hardness. The improvement of the flexural strength is
attributed to a high density and 20 mm thickness of subsur-
face layer. The sample sintered at the heating rate of 30 �C/
min exhibits the highest flexural strength. For the M7-S2
sample, the flexural strength is 1488 ± 190 MPa, while its
substrate hardness is 20.96 ± 0.30 GPa and surface hardness
is 25.12 ± 0.48 GPa.

(2) With an increase in the Ni content in the surface layer, the
flexural strength increases monotonically, but the surface
hardness increases initially and then decreases, while the
substrate hardness changes very slightly with a very mar-
ginal decrease. The improvement of flexural strength is
attributed to the high density and fine microstructure.
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