EP 0 194 018 A1

Européisches Patentamt

Q European Patent Office @ Publication number: 211 94018

Office européen des brevets

® EUROPEAN PATENT APPLICATION

@ Application number: 86300605.2 & intci:B22F 7/06

@ Date offiling: 29.01.86

@ Priority: 31.01.85 ZA 850761 @ Applicant: BOART INTERNATIONAL LIMITED, Boart
Place Oxford Park, Sandton Transvaal (ZA)

@ Inventor: Cooper, Roy, 488 Greenfield Road,
Sandown 2196 Transvaal (ZA)
Date of publication of application: 10.09.86 Inventor: Owen, Trevor Hugh, 4 Third Street Greymont,
Bulletin 86/37 Johannesburg 2195 Transvaal (ZA)
Inventor: Peters, Christopher Thomas, 599 Bonanza
Avenue, Helderkruin 1725 Transvaal (ZA)

@ Representative: Skone James, Robert Edmund et al,
Designated Contracting States: ATCHDE FRGBIT LI GILL JENNINGS & EVERY 53-64 Chancery Lane, London
NL SE WC2A 1HN (GB)

6) Forming components made of hard metal.

6D Ahard metal component such as a wire drawing die is made
from a first or inner layer with coarse grained tungsten carbide
particles and an outer or second layer with finer grained tungsten
carbide particles. Initially the layers have the same content of
cobalt. The layers are pressed and then sintered. After sintering
the first layer is reduced in cobalt content, but has a much higher
wear resistance than a conventional component for the same
purpose.
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BACKGROUND OF THE INVENTION

This invention relates to components made of hard metal. A hard-
metal is usually composed of grains of a hard abrasion resistant
material such as a metal carbide, nitride or the like and a binder
metal.. The most common form of hardmetal is tungsten carbide with
cobalt as the binder, but frequently tungsten carbide is mixed with
other metal carbides such as titanium carbide and vanadium carbide.

The component in question could be a hard wearing surface such as the
surface of a metal rolling roll or it could be used in a tool for
cutting or eroding other material such as an insert or button for a
rock drill, or the component could provide surface fracture
resistance. '
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SUMMARY OF THE INVENTION

According to the invention a method of forming a hard metal component
comprises forming two layers of abrasion resistant grains each mixed
with a metal binder in substantially the same volumetric proportions,

5 the grains in the first layer being substantially coarser than the
grains in the second layer, pressing the Tayers together and
sintering the thus pressed layers to produce the component, whereby
the first layer after sintering has a lesser metal binder content
than the second layer.

10 The one layer is preferably substantially thinner than the other
layer, and the grains in the first layer are about twice the size of
the grains in the second layer.

DESCRIPTION OF AN EMBODIMENT

‘A wire drawing die was made using a two stage pressing operation.

15 Two centre mandrels of different diameters were used. The diameters
are calculated to give the required layer thicknesses in the sintered
product taking into account shrinkage during sintering. '

Tungsten carbide mixed with cobalt to an amount of 6% by mass was
used. The nominal grain size for the inner layer was 3 to 5
20 micrometres while that of the outerlayer was 1 to 2 micrometres.

Powder of the finer grain size was first poured into the pressing die
with a large diameter mandrel at the centre. After pre-pressing at
50% of the final pressing pressure, the first mandrel was removed and
replaced with the smaller diameter mandrel. Powder of the coarser
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grain size was poured into the annular cavity around the mandrel.
The mandrel was removed after final pressing at 150 MPa and the
pressing was sintered in a vaccuum at 1400°C for 30 min.

Tests showed that the binder content in the inner, thin layer of the
sintered component was reduced by about 50%. The component was
ground and polished and then used for wire drawing. The normal
production dies at the wire drawing operation in question normally
draw between 5 to 5,5 tons of wire before the dies have to be
replaced. With the die made as described above 6,5 tons of wire was
drawn before the wire no longer fell within the diameter
specification.

In a converse situation the layer with the finer grain size could be
the thinner one. Thus an anvil of ultra high pressure apparatus
could have its tip formed with a layer having a higher binder metal
concentration than the body of the anvil. The layer will provide

- thoughness and protection against surface fracture or cracks.

20

The essence of the invention is that layered hardmetal products, with
differing binder metal contents in the layers, can be made without
spalling and cracking by having differential grain sizes but
substantially the same initial binder metal content.
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CLAIMS:

1.
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A method of forming a hardmetal component comprising forming two
Tayers of abrasion resistant grains each mixed with a metal binder in
substantially the same volumetric proportions, the'grains in the
first Tayer being substantially coarser than the grains in the second
layer, pressing the Tayers together and sintering the thus pressed
]ayers'to produce the component, whereby the first layer after
sintering has a lesser metal binder content than the second layer.

2.
The method claimed in claim 1 in which the one layer is substantially
thinner than the other layer.

3.
The method claimed in either one of the above claims in which the

grains in the first Tayer are about twice the size of the grains in
the second layer.

4. .

The method claimed in any one of the above claims in which the grain
size in the first -layer is between 3 to 5 micrometers and the grain
size in the second Tayer is between 1 to 2 micrometers.
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5.

The method claimed in any one of the above claims in which the
component is a wire drawing die and the first layer is the thinner
Tayer and is around the die opening.
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