SINTERING OF DIAMOND POWDER ELECTROLESS-PLATED WITH Co METAL
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Diamond powder thinly and uniformly electroless-plated with Co in the maximum amount of 10wt% was sintered at
1600~ 1860° C under pressures of 7 and 8 GPa. Higher pressure and temperature were needed to sinter the powder with
smaller amounts of Co. The knoop hardness of the aggregates increased with increasing pressure and temperature for Co
contents of 5 and 10wt%, and the maximum hardness of 8400 kg/mm2 was obtained for the aggregate of Swt%Co. SEM
and XMA observation of the same contents showed a complete network of Co through the grain boundaries and the

formation of direct diamond-diamond bonds.

1. Introduction

Sintered diamond is utilized for tools for mate-
rials difficult to lathe or for drawplates. Recently
we have been carrying out ultrahigh pressure and
high temperature experiments using sintered dia-
mond as a pressure-generating anvil.” It has no
cleavage, which is peculiar to single-crystal dia-
mond. In the present paper we describe a new
method which makes it possible to sinter a large
diamond aggregate of high quality.

Hitherto, two different methods have been
employed to sinter diamond powder with the aid
of a metal binder at high pressure and temperature.
One is by the use of a mixture of diamond powder
and metal powder as the starting material. In the
other method, in which the binder is restricted to
Co only, Co is supplied from WC-Co alloy placed
adjacent to the diamond powder; Co contained in
the alloy melts and then penetrates the gaps bet-
ween the diamond grains at high temperature
under high pressure. In the former method, how-
ever, it is difficult to obtain a uniform aggregate
because incomplete mixing of the powder results
in a lack of Co and/ or the appearance of localized
pools of Co. In the latter method, the limited
distance of Co penetration between diamond grains
makes it difficult to sinter a large aggregate. It is
desirable to prepare diamond powder coated thinly
and uniformly with a metal layer. In one such

attempt, Akaishi er al” coated diamond grains
with Ni by a sputtering method, and sintered them
successfully. We report a trial using diamond
powder more firmly and uniformly coated with Co
by an electroless-plating method.

2. Experimental

Diamond powder of two kinds of grain size,
~40 pum and 12~25 um, synthesized at Tomei
Diamond Co., Ltd., were mixed in the volume
ratio 7:3 to achieve dense packing. They were
electroless-plated with Co in the amount of 1, 3, 5
and 10wt%, respectively, at Nippon Mining Co.,
Ltd. Figure 1 shows the SEM and XMA photo-
graphs of the diamond grains plated with Swt%Co.
In the latter, the white region indicates the Co
element; we can see that Co is uniformly distri-
buted around the diamond grains. The plated
powder was completely free from phosphorus, by
which samples are often contaminated during the
usual electroless-plating process. This is an impor-
tant point, because this element must hinder the
sintering process.

A double stage apparatus of the “6-8 type”3 ' was
used for the pressure generation. Pressure was
calibrated for the press load at room temperature
by detecting the electric resistance changes associ-
ated with the phase transitions in Bi, that is, II-III
at 2.54 GPa and III-V at 7.7 GPa. The structure of
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