
EXTRUSION MACHINERY This invention relates to machinery for continuous
friction-effected extrusion, primarily but not exclusively of metal. More
particularly it relates to 5 machinery of the kind in which a passageway is
formed between an arcuate first member and a second member in the form of a
wheel having a circumferential groove formed in its peripheral surface into
which groove the first member projects, the wheel being rotatable to urge
material in the 10  passageway towards one end (the exit end) thereof, an
abutment member extending across the passageway at the exit end thereof and
at least one die orifice through the abutment member or through an adjacent
part of the arcuate first member. 15              The abutment member may
be large enough to block the end of the passageway completely (as described
in the specification of UK Patent 1370894) but especially when the material
to be extruded is a relatively hard metal, such as copper, we prefer that
the abutment member is of 20 substantially smaller cross-section than the
passageway and leaves a substantial gap between the abutment member and the
groove surface and that the material being extruded is allowed to adhere to
the groove surface, whereby a substantial proportion of the metal (as
distinct from the 25  inevitable leakage of flash through a working
clearance) extends through the clearance and remains as a lining in the
groove to re-enter the passageway while the remainder of the metal extrudes
through the die orifice(s), as described in  



-2 - our UK Patent No. 20693893. such machinery is commonly known as
"Conform" machinery, and will be referred to as such hereinafter. The wheel
of Conform machinery is subject to 5  very high, and cyclic, stresses and
is liable to premature failure through fatigue cracking- at the base of the
groove or elsewhere, which adversely affects the operation of the machinery
through high down-time and considerable replacement cost, and the sidewalls
of the groove wear 10  rapidly. The fatigue cracking problem has led to the
adoption, in place of a monolithic wheel construction, of a wheel
comprising two cheek members forming sidewalls of the passageway and a
central hub forming the base -of the 15  passageway, the theory being that
limited relative movement between the three parts could reduce stresses in
the critical corner area and so postpone failure: but results obtained by
this device have been disappointing. Further attempts to improve the
lifetime of the 20  wheel have led to the lining of the walls of the
working passageway with rings of a hardwearing material as described, for
example, in our UK Patent Application Serial No. 2102321A but, again, the
results obtained by this device have been disappointing after only a short
period of use, 25 the thermal expansion of the rings caused the rings to
become eccentric and to wear unevenly. 



In accordance with the invention, Conform machinery for continuous
friction-effected extrusion having a wheel comprising two cheek members, a
central hub which    forms the base of the working passageway and two
separate ring members which form the sidewalls of the working passageway
and provide slip surfaces between the cheek members and the rings; the
abutting slip surfaces of the 5 cheek members and rings being shaped to
allow thermal expansion of the rings relative to the cheek members with the
slip surfaces in driving engagement but to limit movement in a radial
direction at any particular place on the circumference to a distance less
than the relative 10 expansion in the diameter of the ring between ambient
temperature and the expected working conditions of the machine. Preferably
the local radial movement is limited to a value substantially equal to one
half of the said 15 relative expansion in diameter so as to prevent
eccentric movement substantially entirely without generating large
thermally induced stresses. Preferably relative movement is limited by at
least one annular surface on each cheek member facing 20 inwardly (towards
the wheel axis) and engaging an outward facing annular surface on the
contiguous ring after a predetermined degree of relative radial movement
has taken place. Preferably there is only one such annular surface on 



each member with the remainder of the slip surfaces planar 25 and normal to
the axis of the wheel. Preferably the annular surfaces are frustoconcial,
but they could be cylindrical or of other suitable shape. Preferably the
slip surfaces are free of sharp edges and sharp internal corners.    -4-
Preferably the ring members and/or the central hub are shot peened prior
to-assembly of the machinery.  We have found that shot peening these
surfaces improves the coating of the working passageway and also reduces
the rate 5  at which the ring members become deformed by superficial
plastic flow adjacent to the first member. The invention will now be
further described, by example, and with reference to the accompanying
drawing which is a radial cross-section through the periphery of a 10
wheel for use in Conform machinery in accordance with the invention. The
wheel 1 comprises two cheek members 2, two rings 3 and a central hub 4.
The central hub and two rings form the base and sidewalls respectively of
the working 15 passageway 5.. All the surfaces of the rings and surfaces 6,
7, 8, 9 and 10 of the central hub were shot peened prior to assembly of the
machinery. The slip surfaces between the cheek members 2 



20 and the rings 3 are made up of inner and outer flat parts 11, 12 which
are always in contact when the wheel is assembled. Between the inner and
outer parts of the slip surface of each cheek member is an inwardly-facing
annular surface 13 which is frustoconical, a suitable semi-angle 25  being
45[err].  Correspondingly the rings have outwardly-facing annular surfaces
14, but when the wheel is at ambient temperature a small clearance exists
between the surfaces 13 and 14. In use, the rings 3 are subject to the high
temperatures set up in the working passageway 5 which leads to greater
expansion of the rings than the cheek members (assuming comparable thermal
expansion coefficients). The initial expansion of the rings 3 is allowed
once friction on 5 the flat surfaces 11 and 12 is overcome, but as soon as
any part of the surfaces 13 and 14 come into engagement further relative
movement there is inhibited so that eccentricity is limited and if the
dimensions are optimised can be substantially avoided. 10               In
a particular example, the wheel circumference is 1 m; the rings 3 are made
of the alloy sold under the trade mark Inconel as "Inconel Alloy 718"
identified in Application Serial No. 2102321A and have a radial width of 25
mm and an axial thickness of 14 mm at its thicker part; 15  the cheek
members 2 and the hub 4 are made of BH13 steel. The rings and the central
hub were shot peened by bombarding 



the surfaces with steel spheres, 0.76 mm in diameter projected by an
airstream from a pressure of 690 KNM at a nozzle 9.5 mm in diameter, until
a C2 Almen strip 20  treated to the same extent had an Almen arc height of
0.2 mm. The radial gap between surfaces 13 and 14 at 20[err]C is 0.6 mm,
which falls to zero when extruding copper at such a rate that the mean
temperature of the rings rises to 280[err]C.    CLAIMS 1.          Conform
machinery for continuous friction- effected extrusion having a wheel
comprising two cheek members, a central hub which forms the base of the
working 5  passageway and two separate ring members which form the side
walls of the working passageway and provide slip surfaces between the cheek
members and the rings; the abutting slip surfaces of the cheek members and
rings being shaped to allow thermal expansion of the rings relative to the
cheek 10  members with the slip surfaces in driving engagement but to limit
radial movement in a radial direction at any particular place on the
circumference to a distance less than the relative expansion in the
diameter of the ring between ambient temperature and the expected working
15 conditions of the machine. 2.          Conform machinery as claimed in
Claim 1, wherein the local radial movement is limited to a value
substantially equal to one half the said relative expansion in diameter so
as to prevent eccentric movement 



20 substantially entirely without generating large thermally induced
stresses. 3.          Conform machinery as claimed in any preceding claim,
wherein the relative movement is limited by at least one annular surface on
each cheek member facing inwardly 25 (toward the wheel axis) and engaging
an outward facing annular surface in the contiguous ring after a
predetermined degree of relative radial movement has taken place. 4.
Conform machinery as claimed in Claim 3, wherein there is only one annular
surface on each member with the    -7- remainder of the slip surfaces
planar of the wheel. 5.          Conform machinery as claimed 1. the
annular surfaces are frustoconical. 5  6.          Conform machinery as
claimed in any p. claim, wherein the slip surfaces are free of sharp sharp
internal corners. 7.          Conform machinery as hereinbefore described
and with reference to the accompanying drawing.    


