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| NVENTI ON  Moul ds nmade fromalumniumits alloy are in comon use in the
rubber noul di ng i ndustry. These noullds have several advantages. They are
easy to cast and machine and nmoulds with intricate patterns in their

e 1 anmoul domads. tromay et am or 11 arioy are re UGN o

they have lower material densities. This facilitates their hangkdng,
reduci ng nmould changing tines and easing other related activities.

Al um ni um ang MESHa@D OF SERENTHENEXGeOBIMOULDS materi al s amlﬁwmm““wmmabove
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conpared with noulds nade fromother nmaterials. However al um.gjym or its

al l oy as nnuggdm}g?w?b%lw]gmmut di sadvantages. Alumniumand its
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alloy are in general softer as conpared to steel or cast iron. Being
softer, deformations of the nould walls and to a | esser extent the nould

body and the d cavjt an, happen with repeated usage, all of ich | ead
to sorrgd ext ek{@%ﬂ%dﬂ@@sﬁ?% i diSAlop Bp &t EPBRIOBFUSE | ﬂ?FoUﬂ%é%‘dmﬁP ts.
Due to thei t+ Wiyl t | ures
whth moul de. IdGahALTHRe SRl IS, SORMR dBidgde hey Aoy ARMMBAARS

ci r cunst anceand mavlds mathpneisetetpaiteve m fheir dawities dackscast oemhddnaf with little
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lighter as they have lower material densities. This facilitates their handling, reducing

10 mould changing times and easing other related activities. Aluminium and its alloy
are not expensive raw materials and with the above mentioned benefits moulds made
from them are relatively cheaper overall as compared with moulds made from other
materials. However aluminium or its alloy as mould material is not without
disadvantages. Aluminium and its alloy are in general softer as compared to steel or

15 cast iron. Being softer, deformations of the mould walls and to a lesser extent the
mould body and the mould cavity can happen with repeated usage, all of which lead
to some extend changes in dimensional properties of the moulded products. Due to
their relative softness there are limits to the moulding pressures with moulds made
from aluminium or its alloy.

20
It is under the above circumstances that the present invention introduces a method of

strengthening a mould of aluminium or its alloy as the base material in order to

extend its service life.
25 SUMMARY OF THE INVENTION

The present invention relates to a method of strengthening a mould made of
aluminium or its alloy. The mould has a mould body, with a backing and a cavity
and extending from the edges of the mould body and away from the backing are the
30 mould walls. The backing of the mould body and the lower surfaces of the mould

walls are at the same level and together form the mould backing face. The heights of



15 20 25 SUMVARY OF THE | NVENTI ON The present invention relates to a nethod
of strengthening a nould nade of alumniumor its alloy. The nould has a
nmoul d body, with a backing and a caviﬁ@ and extending fromthe edges of
the noul d body and away fromthe backing are the 30 nould walls. The
backi ng of the nould body and the | ower surfaces of the nould walls are at
the sane | evel and together formthe noul d backing face. The hei ghts of

2 the nmould walls are dependent on the dinensional thickness of the
conmponent to be nmoul ded. The nould is fastened to the nmoul ding press with
its backing fhaasoild weabls tage teponddnt ohehd dinesnsiohalt itknddi& MBIt snpeient 16 be
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Subsequent usage of the noul nly result 7 n an increase I n the nunber
of rejected eanidctiof the mosld amjrihoumpﬁleplh@dsnah@momtdmgipmedsm nWitherepeataknt
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the nmoul d S Oor pressed’into rough RaFess MY

wal I s and t hen heId in 20 p05|t|on by interference or screwed into
pre-tapped through holed in the nDuId wal I's or introduced into the nould
wal | s by anyVauesy methpdspredniiadyced e prpsank dwentions iy prevery the defoamatinme
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20 position by interference or screwed into pre-tapped through holed in the mould walls
or introduced into the mould walls by any other suitable mean. Each of these inserts

is of the same height as that of the mould wall at the position where it is located.

Another method is to couple reinforced walls to the mould body. The reinforced
25 walls are made of a material or materials of higher strength as compared to the
material of the mould body. The reinforced walls can then be coupled to the mould

body either by fasteners or by welding or by bonding or by any other suitable means.

These and other features, advantages, and objects of the present invention will be
30 further understood and appreciated by those skilled in the art by reference to the

following specification, claims and appended drawings.



Shown in Fig. 1 is an isonetric viewof a nould with inserts cast into the
mould walls. Shown in Fig. 1Ais the rear view of the nould of Fig. 1

showi ng its backing face. Shown in Fig 1 Bis the sectional view through
"AA'" of the mould shown in Fig. 1 A 10 Shown in Fig. 2 is an isonetric
view of a nould where the inserts of another formare cast into the nould
walls. 15 20 25 Shown in Fig. 3 is an isonetric view of a nould where the
inserts are shrink fitted into through holes in the nould walls. Shown in
Fig. 4 is an isonetric view of a nould where inserts are fastened into

t apped t hr ouBRIEWDESARIPTHeN @UTHEVIBR ASVING®OWN in Fig. 4A is the sectional
view through "BB'" of Fig. 4. Shown in Fig. 5 is an isonetric view whereby
the nould body and the reinforced walls are separate itens with the

rei nforced i gh LENR r r|aI
of the mul\é\@ﬂld‘%;/% 'F?\gehrgl n gr%%legﬁ {,1]@ rr@ﬁa?éﬁ(glltktgﬁ 39(1[}?5 tedr%r%ttﬁllbeen@
fasteners. Swel in Fig. 6 is an isonetric view whereby the noul d body and
t he re|5nforced wal | s are separate itens with the reinforced walls of a

hi gher “strength material as conpared to the material of the rmould body. The
reinforced \A@t&dv&nﬁm%elAtkethemNﬁ:dvom@%ﬂl@éffﬁ}gtﬁ% RFé fs B&&W&éﬂ body by
any suitable nean DETAI L DESCRI PTI ON OF PREFE MENTS Shown
in Fig. 1 is a nmould (1) whereby there is a nould body (10) with a backing

rom s the oamsrh kot otk E0fa LRy ad AT Holly Piters FlaodA 10)

an outer face (15) and a contact surface (16). In this exanple two nould
wal l's (13) are present and are |ocated at two opposite edges of the nould
body (16). Thowbin ligbdipan(isgyetgpaicvhel svpapld where the(ingytsoh andther formere or m
an integral uter face (15) of each of the nould walls (13)
and at the I((L)a\r/g\/{eljtmorfehle?lg(ﬂﬂ&%ggflan e (17) that extends along the 10 whol e

| ength of the nmould wall. The Iovver faces of the flanges (17) are at the

same | evel as t he, mpul d' s backi ng and tfo get her formthe backi ng, face (11)
of the rmoul dSEEVEHb{UE: Pris uapgsontet%erlewg a mouldrpders, the dassrts prg slawée@tte(dm is
for locating;, t to the noul ding machi ne. The nould is
attached to t Q’f&%@h%msg‘?é}%t}g 1Htalt?veaqjltsmuI di ng press whereby backing face
(11) oflsthe mould is in contact. 15 The m)ul d walls (13) provide height

separations gnd theit heights are.dictat t.he di nensi onal_ requirenents
of the produgfoWh Th& §otiuad ISP &Gvh 0 4 uldr hese dnserls age 4 gl AL o ng

conpound is ﬁbﬁ&ﬁﬂrdu@h%ﬁﬁ-s@ﬂ{e%&ﬁé{%}is(lz) and between the nould walls
(13). The |l ower platen of the noulding press then raises till the contact
surfaces (16) of the mould walls (13) reach and press agai nst the upper

pl at en. Therﬁtbzo e@gst e r%al n,.co tact r‘aeﬁsls‘ ? the contact surfaces
(16) of the (Rt { ?Sec?ﬂg Varuede é%sUres are dependent on
the matpgrial to be noul ded and the noul di ng process adopted. In addition

the nmould is _usuall % subjected to an el evated tenperature during operation.
Wth repeat eshayghieliend wouml igomeatricsview yheeby theempuldrhodyianddhe reisfraesdal | y

at their conf agd ax%usreiagl%geslténjt? thh the reinforced walls of a higher strength material as

compared to the material of the mould body. The reinforced walls are attached to the

mould body by fasteners.

25
Shown in Fig. 6 is an isometric view whereby the mould body and the reinforczd
walls are separate items with the reinforced walls of a higher strength material as
compared to the material of the mould body. The reinforced walls are either welded,
bonded or attached to the mould body by any suitable mean.

30



~ 25 One of the nethods of the present invention to mtigate the distortion
" of the nould walls (16) in the noulding process is to include at |east one
inserts in each of the nmould walls (135. The inserts are made from a
material or materials of higher strength than the base nmaterial of the
mould that in this case is alumniumor its alloy. 30 Each of the inserts
is also of a height identical to that of the nould wall at the 5 position
where it is located. In other words the upper face of the insert is exposed
and flush with the i medi ate surroundi ng contact surface (16) of the nould
wal | and t heDEGWSE DERERIPTIONOF RREFERRER EMBEDIMANTS ush with the
im"redi ate surroundi ng backing face (11) of the nould. These inserts act as
"pillars' to react the majority of 5 the noul ding forces encountered in the
moul di ng pr o§KkSen f ik d (1)
a plurality %f i nlsde?%gz I?E%)ﬁgélgqlgg?%gned %gszﬁgggw%%d}s{ipgtwé%ﬁ %B? ocdations
of the intenawsda mulCUCaMab'I(tl)deMtrrei frore edged of the muoabd boddf (16) andhewapfioch has

exampl & showiethoRg e malpa o3 ehd e an iEne 16 A B PRk Re I [

shape with cifdcalt@itad sQFhceS@6). 18 MSis ekﬂnﬂ@%ﬁ%o&émk 13 eBrekéht fah@are? Of
mould (2) the inserts (19) are of rectangu ar cross section. The plurality

of inserts clorated abfwalpositepdges lvafwsmenld body $10)s deinordd dndy (Id)) ahd mhet ed by

the two exanpl e anat.her di nt as _shown

ol ural ty. of PRCePAE @3t Bailr SR caiaf PRPMERREPUS B 18 et Cat.
In this caseoMﬁé oudd walé @3) afi€atdhé |dved rédions isl ol 8@k ¢1 DBt dx Mg hi&hgwh the
moul d wal | s Oversi zed inserts (20) are then pressed into these hol es

and hell@ in wb@ dengih bl thermenld avadln cBhe Iniyer facesef t@ﬁélanws(lzmr@mmﬁ wmeach of
th t f | L}, at th
e raer L Jeablsiie by PRl HSOLEA o P uRNARGRL RS TP Wbl e
inserts (20)stmma ih&idakenddigd1Aat dhe gurpusd dfhRargpe(T) gfdr opaingt mfdes of

the nould are taken into (chount in determning the interference hetween

the inserts Bagningdhemauled My weulding machpe theappll. isattaghed tor the dewerer
enbodi nment , i r after
The moutd (45 lfl odicifl Bre WhBlobh baBling FREAD et thewlh W EPRLART, ¢

st rat edi5c po"ﬁhet monkl wltsqudhprokelereighd sapatdtiong 43) theifihefphtdwt dictaed by en

ner Tt ho prOUTBUGT LB G Be AR A e e T 3 Sule mrorss i o
i dentical tophfabr Qﬁodldﬁﬁ% fEBHﬂpGux’MlH @ted ﬁlethe%bﬁlu%vweu? ardd bé‘tw'ea?ﬁ&eed 6

I n yet anot her enbodi nen assovvnln Fig. 5 the noul is made of
mul ti pl e uni meuldTwalisg13% Bhantomied platadyof(ty mo@hhmgpnesmthon rasdsatdkthng:onacmm d

23 h

Shu o . or Sl TR) YPtedndy S baltht (31 S g Blesh BEeh R e el Piffong There

mat eri gos of existaeerhinSéoneRe phesqfres MNMPBIBHIaM §itfacEe(15) RS h@hldoﬁvanéﬂewgoul d
S

body (6) formthe other units. In this exanple two reinforced wall 7) are
present and B valsenpbtheapressieesoasp sispensent ge shomatasial mnbpdn%é ew) theThe

hei ght of e e t hat
of the adj a?@ﬁ?ﬁsr}gdge}gcgsﬁfﬁéé% ﬂ)fé&[{aheo%rrtg)%I)mcfJ "'E %0‘%?%‘{} gjlﬁ’iécch rein %?%ae wal |
(7) has a " Lienpbaped duriag ®perdbn.oWitla repeated ashgesthe tmaid Wby (23)dwil wear

hori zont al sectlon formng a flange 10 (2 The outer face of the vertical
section (25)“6# 1@36@8?@@14%@%8@&%% ‘é"‘c?se@@s next to the outer face of an
adj acenfs side wall (22) of the nmould body 6. Each reinforced wall (7) is
then securely attached to the adjacent side wall (22) of the nould body (6)
by fast ener sOA24F¥ tlat metheds bﬂéleqseshbmvehtﬁmﬁogniti‘gateme dishowtion fodctm m@illd

fl anges (26) evel as. the hacki f the noul d and

t oget her forW?aﬁ%Q%gé’&E#‘%Blof 1&g PEOCET 1R ! ?ti‘é‘fea?tnl%ﬁsgtﬂna ID§eRs 1348 ﬁ thezce
rests on themhgpelamd QIS” Phe tﬁ@n@‘wé Ghie f8mhe ﬁl@aterﬂ]%rnﬁhﬁieﬁafs%f highéhen

| ocated and fastened to the noul ding machi ne at the flanges (2G of the

rei nforced wattength(tian thethese whietislrdfdle mapldghytin thys caspés Hpminiumay itsallpyt o
react t3§e hi gh moul di ng pressures encountered in the noul di ng process. 20
In yet “anot her enbodi nent, the nmould (8), as shown in Fig. 6 has a nould
body (9) andridi of teCc@dervalsl slsd 40)a Beightl lestioal k@ rthdt rofehs ymuwyt swalb atrehd d ( 5)
shown in Fig. 5. The reinforced walls (40) are nade of a material or
materials stronger then the material of the nould body (9). However for
nmould (8) the reinforced walls (40) are attached to the nould body (9) by
ei ther wel ding or bonding or by any other suitable




~ 25 . mean. The foregoing is considered as illustrations of the principles of

the invention. Further nore, since nuqFrous nodi fi cati ons and changes w ||

readily occur to those skilled in the-art, it is not desired to limt the
invention to the exact construction and operation 30 shown and descri bed,
and accordingly all suitable nodifications and equivalents may be resorted
to, falling within the scope of the invention. CLAIMS 1. A nethod of
strengthening the nmould walls in order to extend the service life of a
moul d, made fromalumniumor its alloy, having a nmould body with a backing
5 and a noul positaon Whgrestiisr locateld.ndn oiet d/owhl the ,uppérefaco bf theeinsartiisdexposyd and

the nmoul d wa m.an i.nteqgral unit inclu | east on nsert in
each of the ?ﬂfﬁﬁl‘ﬁ?‘vﬁﬁﬂt}f 81 S‘ﬁﬁﬁ’:‘l’i‘dﬁlﬁ CIOH@"T %g‘{‘? glqgé’fél?e pRuldg %Larﬁ’ei ght
as the noul dth\é@b{zvelaﬁfackktﬁ‘ ﬂﬁ@%hstektoﬁ %@5@% add fi8sd %ﬁttﬁg imAMiatd s #Pﬁxrftdo r t S

are of a different and stronger material or materials as conpare
moul d base nbackingaace A1) Af thetthowdadhese ipbaismelaspiliars’ab reaasite majerlt)nsﬁrt is
cast i oeahof A.method as in claim1 where at

| east Ohe in 8moql‘iln%f°er§%see&w?‘f‘ﬁt%reflm@‘ﬁé‘?f’%?)‘f‘%?r%ﬁife in each of the nould

wal | s after the nmould has been cast and with the inserts held in position
by interference fit. 20 4. A nethod as in claim1 where at |east one insert

is L h& ea]ged Ing prefesisdsanbodinasng Bs Mesvesin Figeh o nafuld (g anplutadityned inserts¥18)A
moul d body Vi EOR R eleE Y SRR G Ao bt fetiieRpre i 10 °

by 25 provi dinogldr 8i é’EfSQI’CzQﬂeNVﬂid moufdohsg rﬂeersemrtﬁé énsenist @8) MBSQetofn &heir
stronger material or materials as conpared to that of the npuld body; the

hei ght 18f anBregribengositpmt dp deuexagpleshoyndg g, & of mpuldi(hrbe insaen (i ere
adj acent ”D“éﬂm‘dﬁkél ih Qhé'fﬂg'\ﬁth f:ﬁ‘cu'lz?f ik anf%gs In another example shown in Fig. 2

of mould (2) the inserts (19) are of rectangular cross section. The plurality of inserts
can be of different shapes and cross sections and not limited by the two examples
above.
15
In yet another embodiment as shown in Fig. 3 a plurality of inserts (20) are
introduced after the mould (3) has been cast. In this case vertical holes are drilled at
strategic positions through the mould walls (13). Oversized inserts (20) are then
pressed into these holes and held in position by interference. As in the previous
20 example each of the inserts (20) is of a height identical to that of the mould wall at
the position where it is located. Difference in the thermal expansions of the inserts
(20) and the base mould material and the operating temperatures of the mould are
taken into account in determining the interference between the inserts and the drilled
holes in the mould walls.
25
In yet another embodiment, shown in Fig. 4 a plurality of inserts (21) is introduced
after the mould (4) has been cast. In this case vertical holes are drilled at strategic
positions through the mould walls (13). These holes are then tapped and threaded.
Threaded inserts (21) are then screw into these holes. As in the previous examples
30 each of the inserts (21) is of a height identical to that of the mould wall at the position

where it is located



. 8.6. Amethod as in claim6 whereby the reinforced walls are attached to

the noul d body at the nould walls by fasteners. 7. A nethod as in claim®6
whereby the reinforced walls are attached to the nould 5 body at the nould
walls by welding. 8. A nethod as in claim6 whereby the reinforced walls
are attached to the nmould body at the nould walls by bonding or any ot her
suitable nean. 10 15 20 25 .AfL.Al. Ay. A A AA . A*BCu w
EqsuBhG?X} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca] ca]c8a]ca]ca]calca]cRal X(!!!#f %6 (,()))/ 112738373/ 44U
5] 5555d66} xshi getZnotdiec ahbaflimadnt a} chpwalic &ig.a§ cla avhikb{) d} eeddeadfoahkiplcal cal
ca]ca]ca]ca]calc ca.cagé}la calcalcal cal.ca!l 667888! 9r999(: +:.:1:4:11273837?3/4
4U5j 5555d66}'§’<‘§1§i ﬁl_lezfﬁ%‘} k’a‘]‘{dé{%%b?%’é?&%g efgz}h 8 A ey 42 Daandasiden) ca) ¢
a] cal ca] ca] caheal By hoaks M aes 2GR hCACAhER BRI S () 0P Rei
T00@ ()- FLoseN 1_2:‘)‘10%&. )%%gdeloo/&' ;:L?Jltcﬁlh&@opgulﬁ‘ﬁmjupn & €% w118 Reinforced
@ %.0%&' () - CRaB(HxREIE08H j Sndtdridl IFEXREGOM jofhighet sFafaf @YRoMmpated FXREIIE. () -
"I FXR&10% & ()-"1 FXR&LO% . . .
& ()-" Rowus! %&i’o%x &ﬁa-nz%‘ﬁd PedoRid dogp Ehe(gthen ynitee T s gxqiple g peinfupsde () - -
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rst adjacent side wall (22) of the mould body (6). Each reinforced wall (7) has a ‘L’

shaped cross section; a vertical section (25) and a horizontal section forming a flange

10 (26). The outer face of the vertical section (25) of each reinforced wall (7) rests next

to the outer face of an adjacent side wall (22) of the mould body 6. Each reinforced

wall (7) is then securely attached to the adjacent side wall (22) of the mould body (6)

by fasteners (24) at the side as shown in Fig. 5. The lower faces of flanges (26) are

at the same level as the backing of the mould body and together form the backing

15 face of the overall mould; the backing face rests on the lower platen of the moulding
machine. The mould (§) is then located and fastened to the moulding machine at the
flanges (26) of the reinforced walls (7). The reinforced walls (7) of the mould (5)

help to react the high moulding pressures encountered in the moulding process.

20 In yet another embodiment, the mould (8), as shown in Fig. 6 has a mould body (9)
and reinforced walls (40) and is similar in many ways to mould (§) shown in Fig. 5.
The reinforced walls (40) are made of a material or materials stronger then the
material of the mould body (9). However for hlould (8) the reinforced walls (40) are
attached to the mould body (9) by either welding or bonding or by any other suitable

25 mean.

The foregoing is considered as illustrations of the principles of the invention. Further
more, since numerous modifications and changes will readily occur to those skilled in
the art, it is not desired to limit the invention to the exact construction and operation
30 shown and described, and accordingly all suitable modifications and equivalents may

be resorted to, falling within the scope of the invention.
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where it is located; and
10 the inserts are of a different and stronger material or materials as compared to the

mould base material.

2. A method as in claim 1 where at least one insert is cast into each of the mould
walls.
15
3. A method as in claim 1 where at least one insert is pressed into through holes
made in each of the mould walls after the mould has been cast and with the

inserts held in position by interference fit.

20 4. A method as in claim 1 where at least one insert is threaded into tapped through

holes in each of the mould walls.

5. A method of strengthening a mould, made from aluminium or its alloy, having a
mould body with a backing, a mould cavity and mould walls forming a unit, by
25 providing reinforced walls, forming separate units, made of a stronger material or
materials as compared to that of the mould body;
the height of any of the reinforced walls is equal to or higher then the adjacent

mould wall to which it is attached
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7. A method as in claim 6 whereby the reinforced walls are attached to the mould

body at the mould walls by welding.

8. A method as in claim 6 whereby the reinforced walls are attached to the mould

body at the mould walls by bonding or any other suitable mean.



