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In sintering polycrystalline diamond (PCD) with dopants under ultrapressure, diamond grains were agglutinated together
by binders, or via the interdiffusion and interaction among the atoms of the binding element and diamond to form an
intermediate layer between diamond grains. The composition, structure and characteristics of the layer play an important
role in some of the properties of PCDs. We tested the oxidation resistance temperature of PCD samples containing
different binders by using a Type MOM Comprehensive Differential Thermal Analyzer, and learned that the oxidation
resistance of sintered PCDs mainly depended on the oxidation resistance of binders and the intermediate layer formed.
We analyzed the oxidized PCDs with a Scanning Electron Microscope and found that the grain boundaries became
loosened and swollen, and were widely separated from each other and some of the grains were even broken. Therefore, we

examine the oxidizing process of PCDs.

1. Introduction

Oxidation resistance is one of the most impor-
tant physical properties of sintered PCDS. Under
normal pressure and high temperature, some non-
reversible changes, such as oxidizing, grain bound-
ary weakening, decreasing density and worseing
mechanical properties occur. A high temperature
of more than 1000°C is needed to make PCD
tools. Also PCD as a working element produces a
great deal of heat causing instantaneous high
temperatures during cutting and grinding proc-
esses. Thus, it is of practical value to study its
oxidation resistance and make high-temperature-
proof PCDs.

In this paper, the oxidation resistance of PCDs
synthesized with different kinds of diamonds and
binders was tested. Also factors and the oxidizing
process that influence PCD were explored.

2. Experimental phenomena and quantitative
results

2.1 Sample preparation

We prepared six different kinds of PCD synthe-
sized with different binders and diamonds by
employing a Model DS-029 600/3600 ton cubic

hinge press. All samples have the same size, @6Xx 10
mm and the same diamond grain burden. The
fraction of binder contained in all the samples is
109% (see Table 1).

2.2 The temperature test of oxidation resistance
The job was done by the aid of a Type MOM
Comprehensive Differential Thermal Analyzer.
After putting our round PCD samples into the
crucible, four curves were recorded simultaneously
for each sample; a temperature curve (T), thermo-
gravimetric analysis curve (TG), differential thermo-
gravimetric analysis curve (DTG) and differential
thermal analysis curve (DTA). The oxidation resis-

Table 1. The PCD samples

Symbol Diamond Binder

Yns Yellow Diamond Nil5%, Si 85%

Yns-b —ditto— Nil5%, Si85%-B0.2%*

Bns g‘i’;:;‘(’imai“ed Nil5%, Si85%

Bns-b —ditto— Nil5%, Si85%-B0.2%*

Bs —ditto— Si100%

B8005 —ditto— Co85%, Sil0%, Ti5%-B0.2%*

*The fraction of Boron contained in total binder.
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