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EXTRUSI ON MACHI NERY This invention relates to machinery for continuous:
friction-effected extrusion, prinarily but not exclusively of netal.
particularly it relates to:5 machinery of the kind in which a pasgage #3@
fornmed between an arcuate first nmenber and a second menber in the“forrk df
wheel having a circunferential groove~férmed in its peripheral surface into
whi eh groove the first nenber gro'ects, t he wheel being rotatable to urge
materfal in the 10 passagemay:fﬁéﬂiﬁﬁﬁgﬂéSEE&E@Ehe exit end) thereof, an
abut ment nenber extending across the passageway at the exit end thereof and
at least one die orifi célgl‘!#ﬁI olRverhiocnyErABRe ISR MRALNIFBUEPE an adj acent
part of the arcyate fir The abut nent .nenber
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through the die orifice(s), as described in . ' '

projects, the wheel being rotatable to urge material in the

~ 10 passageway towards cne 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 membér. | |
15 _ _ The abuthent member may be large enough to block
the end of the passageway completely (as described in the
specification of UK Pateht_l370894) but especially when_the'
material to be extruded is a relatively hard métal, such as
\~j copper, we prefer thét_the abutment member is of
20 substantially smallér cross-section than the passageway and
leaves a substantial gap between the.abutment member and the
groove.surfacé 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 inevitabie leakage of flash through a working clearance)
extend§ through the clearance and remains as a lining in the
groove to re-enter the passageQay while the remainder of the

metal extrudes through the die orifice(s), as described in



-2 - our UK Patent No. 20693893. such nmachinery is commonly known as
"Conformt machinery, and will be referred to as such hereinafter. The whee| -
of Cgfikgrm machinery is subject to 5 very high, and cyclic, stresses and ¥
is I{9t¥e to premature failure through fatigue cracking- at the base of the
groove or el sewhere, which adverseby2akfects the operation of the machinery
t'hr ough hi gh down-tine and consi derabl e repl acenment cost, and the sidewdlts

of the gp@BVEKWPAReh® NRPIZUE93898. f ati gue cracking problemhas led tothe
adoption, in place of a nonolithic wheel construction, of a wheel '
conpri sing two cheek sunthatiscHinierygisi demmbhi yoknohm [aes S‘@mgrmhd a
central hub form ng the base -of the 15 passageway, the theory being that
i mt ed mathiheeypDasxientilicthearefércredr to par sachoheteigthffitesi resses in
the critical corner area and so postpone failure: but results obtained by
this device have beefThdi ¥k nof ngon farmhaachinemryt sist Gulbfeaet et® he
lifetime of the 20 wheel have led to the lining of the walls of the
wor ki g yes¥ahéaly andh a¥HgCofsEressefcanrfndsmidable % RReRaYWRE, for
exanpl e, in our UK Patent_ Application Serial No. 2102321A but, again, the
resul t s EpidrEed thyoughs que [FrAcking atsshgobasenPhithe FPYVE short
eriod of use, 25 the thernal expansjon gf the rings caused the rings to
Eecone cPEchiprWhere « yhish "¥§%§ﬁ§y atfects thegoperation of 'the

machinery through high down-time and considerable

replacement‘cdst. 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 tﬁe 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 thé lifetime of the
20 whégl have led to the lining of the walls of the working
passageway with rings o£ a hardwgaring'matetial as
described, for example, in our UK Patent Application Serial
No. 2102321A-but, again, the results obtained by'thié device
have been disappbinting: after oniy'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



I n accordance with the invention, Conform nmachinery for continuous
friction-effected extrusion havinng a wheel conprising two cheek nenbers, a
céntral hub which forns:the base of the working passageway and two '\
separate ring menbers which formthe sidewalls of the working passage %+'
and provide slip surfaces between the-cheek menbers and the rings; the

abuQLlng slip surfaces of the 5 cheek nenbers and rings being shaped to

al | ow t her nfdrmapthei basef afhdhe wprkisigitpassagevay ahdeltwoesemaratig h t he
slip surfaces in driving engagement but to limt novenent in a radial )
directi on aringympmbersuwhich farmrtheesidewakd 8r oficsheowerdicgance | ess
than the relative 10 expansion in the dianmeter of the ring between anbient
tenperaturepéﬂﬂagﬁﬂaﬁxﬁéétQEQM%QGrﬁ}kﬂnﬁﬂ#f%ﬁ%sobetﬁeeﬁaghﬁn@hqﬁﬁéferably
the local radial novenent is limted to_ a value substantially 23%3%u§0 one
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movement in a radial direction at any particular place on
the circumference to a distance less than thelrelative'

10 expansion in the diameter'of_the ring bétween ambient -
temperature and the expected Qorking 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 prevenﬁ eccentric
movement substantially entirely without generating large
thermally induced stresses.

Preferably relative movemen£ 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 énnular
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.



each menber with the remainder of the slip surfaces planar 25 .and:-normal to -
the axis of the wheel. Preferably the annular surfaces are frustoconcial, . ;
but §§ey could be cylindrical or of other suitable shape. Preferably the o
slipyyrfaces are free of sharp edges and sharp internal corners, -4-
Pref\&4bly the ring menbers and/or #he central hub are shot peened prior
to-assenbly of the machinery. W have found that shot peening these ;f
surf aces inproves1%%?%%%¥§%bYthPh€iﬂerMﬁﬂ?ﬁ%& /R% B eeasrpdduces
the rate 5 at which the ring nenbers becone defornmed by superficial
pl ast i c BP0 RER)| PP et cPFLPE tRe ASSLMDHY: 9f 1R iRACHIREr Kow e
further_descrjbed;, h exgh #e, and with reference to the acconpanyi ng

a

dr awi nghfigcFquad, hQt oBESBLRE| SHesf ARFFAIRS pURPTALRS BRea 10
thee! | Yontie b YORE "2hke b eRRGO R 5508 e YRR R 1
ID Soraloih, Wl 400! A "bhlonle R A RICHlsak EERERL! VoY O
ook noPPARS AP RERAL, DO BB aiirge o ) fo asserbly o the
The invention will now be further described, by
example, and with_feferencé 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 Su#faces 6, 7,
8, 9 and 10 of the central hub were shot peened pfior to
assembly of the machinery.
The slip surfaces between the cheek members 2 _ e
20 and the rings 3 are made up of inner and outer flat parﬁs
11, 12 which are always in contact when the wheel is
assembled. Between the inner and outer patts of the slip
surface of each.cheek member is an.inwardly-facing annular |
surface 13 which is frustoconical, a suitable semi-anéle
25 Dbeing 45°. 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



20 and the rings 3 are made up of inner and out er flat parts 11, 12 which
are always_ in contact when the wheel is assenbled. Between the inner and

outer parts qf’the'slip surface of each cheek nmenber is an inwardly-f g
annul ar surface 13 which is frustoconical, a suitable sem -angle 25
45[err]. " Correspondingly the rings have dutwardl y-facing annul ar surfaces

14, <but when the wheel is at anbient tenperature a small clearance exists
bet ween t he sutémperatsreadses. upPnins&het workings Paagagenway c2twhich hteadgh
tenperatures set up in the working passageway 5 which | eads to greater
expansi on of tH@ BFRASEFhaXPRASLOAOE ML ARG AR e TR bPEMReERS mal
expansi on coefficients). The iniéial expansion of the rings. 3,15 | owed
once friction bRSSURKBRIf FORPREAPLILSNET d?EPQQ§HﬂRHQRﬁé§1?&E“%§ so00hN%s
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menbers 2 and the hub 4 are nade of BH13 steel. The rings and the central
hub were shot poededdbin8oifatHendimensions are optimised can be

_ substantially avoided.
N 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" idenﬁified in

Application Serial No. 2102321A and have a radial wi&th 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 bbmbardiné
the surfacés with steel spheres, 0.76 mm in diameter
projected by'an airstream from a pressure of 690 KNM ™2
N\ at é 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 suffaces-13 and 14 at 20°C is

.'O.G'mm, which félls'to'zero when'extruding copper at such a

rate that the'mean'tempefature of the rings rises to 280°C.



the surfaces w th steel spheres, 0.76 mmin dianeter projected.by an _
airstreamf rH HHuﬂr"m, 690 KNM at a nozzle 9.5 mmin dianeter, ‘until
a C/f n s to the same extent had.an Al nen arc¢ hei ght of
0.2 he radi al gaﬁ btt ween surfaces 13 and 14 at 20[err]Cis 0.6 nm
which™~alls to zero when extrudi ng <dpper at such a rate that the nean
tenperature of the rings rises to 280[err]C. CLAI M5 1. : COnfoQ?,
machi nery for conti nu@lAl4S ction- effected extrusion having a wheel :
conprising two cheek nenbers, a central hub which forns the base of the
wor ki ng 5 1passageway Gifamp magibinary rfarg apetdausushifeti ctdiom-t he si de
wal | s of the workjng passageway and provide slip surfaces between the cheek
menber s arfd&?ﬁet‘?q -THHO RR™ NG 3 Whe educoresd sénat groc sdeeknenber s and

rings beiq,'ge halped to aIIovy Ll_'f]%r l. %p nsion_of the rings relative to the
I S
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15 condi tions of - the machi ne. _ rm machinery as claimed in
Caiml, wenvween tthe etk mdibdrsRndRhe ringish tdd GBudtiabUelip

substantially equal to one half the said relative expansion in di aneter so
as to prewmfasssems itherwheeknimembers and rings being shaped to
| allow thermal expansion of the rings relaﬁivé to the cheek
10 members with the slip surfaces in driving engagement but to
limit radial movemeht in a radiai.direction at'any
particular place on the cifcumference to a distance less
than the relative expansion in the diamete:.of the ring
between ambient:témperature.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 tbe said relative expansion
in diameter so as to prevent eccentric movement
20 substantially enﬁirely without generating large thermally
induced stresges.
3. . Conform maghinery as cléimed in any preceding
claim, wherein the relaﬁive movement is limited by at least
one annular surface on each cﬁeek,memﬁer f;cing 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
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-’20 substantially éntirely without generating | [ lmull duced. .
_stresses. 3. Conf or m machi nery as cl aﬂ‘mmﬂﬁm din )\a| m
Wherein the relative novenent is linted by at ¥east tond8 ahnul ar s ce on
‘each cheek nenber facing inwardly 25 (toward the wheel axis) and engagi ng
an outward facing annular surface in thé tontiguous ring after a
predeterm ned degree of relative radial novepent has taken place. 4.
Cokfor m machFRBRYRgercPii fBE8 Shil SPRE3CefnBI@NATt here is only one annul ar

surface on ea%h gerrbﬁr \f/ith t he -7- remai nder of the slip surfaces
pl anar of th8TwhEE Wheetl- Conf orm machi nery as clainmed 1." the

annul ar surfgces are fruagoggpj_‘c%%.h‘{)n g as laimeg:ogform machi nery as
clained in any p. claim wherein the o |?5 surfaces ar€ free of sharp sharp

internal cor PREkSandular surfac@”é?é%?&&@h%ﬁhéi her ei nbef ore descri bed
and with reference to the acconpanyi ng draw ng. .

5 6. . Confprm machinery as claimed in any p.
claim, wherein the slip surfaces are free of sharp e«
sharp internal corners.
7. Conform machinery as hereinbefore described and

with reference to the accompanying drawing.
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