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MOULDS OF ALUM NI UM OR I TS ALLOYS BACKGROUND OF | NVENT] made
fromalumniumits alloy are in comon use in the rubbe lmmmmmw I‘
industry. These noul ds have several advantages. They are easy,to cast and
machine and noulds with intricate patterns in their cavities can be cast
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densities. This facilitates their handling, reducing nould 10 changi ng
times and easing other related activities. Alumniumand its alloys are not
expensi ve rBACKAIROUNDEOEANVENTIONe above nentioned benefits noul ds nade
from themare relatively cheaper overall as conmpared with noul ds made from -
other materials. However alumniumor its alloys as nould material is not
wi t hout 5 di padManhaReFomAlURMLMMABNLY he @l dMBoRNBe iif (RERMLR} niRidifg as
conpared to steel or 15 cast iron. Being softer, deformations of the nould
wal |'s and tigdustiyesErese maquids havkesseverhadyanieess. aheeyt e eapuloncashand pachine
happen with r S: in
di nensi onalhdnp'rarg%jg%1 %é{é lggﬁaﬁzﬁéneﬂ{sd\qgh%?8d‘§@%s$agaje elapgeoce Q? ﬁ@%

sof t ness t hdiffecuties. [n addion mouhis niadle |febinh gluptiGiamLOTES; aMotyhanmalladselymgbtef rom

alumniumor jts_ alloys [t is.unde ,t e .above c¢ircupgstances that the
present i b ROVt el et BiS hté%tﬂllréhﬁﬂg@gﬂﬁdpﬂn%fnoué
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service life he present 1 nvention relates to
a met hod ofexpenséveytdve materiads andi ivdthnthdeabofve ahcnuonectnlwnefrts imauldd nags fromul ds
make thereof with the.djsclosed nethod. The noul d, has moul . d .bod with a
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disadvantages. Aluminium and its alloys 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 alloys.
20
It is under the above circumstances that the present invention introduces a method of
strengthening a mould of aluminium or its alloys 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 alloys moulds make thereof with the disclosed method. The mould has a mould
body, with a backing and a cavity and extending from the edges of the mould body and
30 away from the backing are the 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 the mould walls are dependent on the dimensional

thickness of the component to be moulded. The mould is fastened to the moulding
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| ower surfaces of the mould walls are at the sane | evel and together form
the nould backing face. The heights of the nould walls are dependent on
t he di nensi onal thickness of the conpon7ent to be noul ded. The nmould is
fastened to the moulding ~I1~M 111111112 111D HLL HIIT 1111 VI
*000002* 2 press wth its backing face in contact wwth the | ower platen.
The nmoul d cavity,  incorpqrates the desire atterns on its face i ch

i mprint on RI®SSt Wéthblltsa%R‘ﬁ%?g f8 ﬁ@ma%to‘ﬁ‘btguﬁﬂ loyer laten-hel b G%%%PWW he

moul di ng prigcspsrated e 4RREH gaﬁngorhu'@lg@ﬁs ¢fcetitich fﬂi‘}k%lgldﬂ?tbltﬁe GIAAR of thotRIMACt

wi th the upper platen in th I ng process. ding 5 pressures exi st
at the surfcogeuod tedotnadhe pfoduhteimthel vhonldihg hrcesgspdhe pippee surifaces [0 the

noul di ng process. ,Wth repeated .ysage the. .contact surf.aces of t uld
hal 1 got " EHA Sl ctide of Rdhetovif BEpb ST B midifE BiosSis o MRl o,
and def gr mgirbdtirek @XM af thd SWifhcewifrdatact BE il R andlthd apwuraiises ivfthd he
nmoul ded product reach their limts. Subsequent usage of the nmopuld wll

only resul tmpyding praesssasWith repeatednugie theogontagt surfaces of thegnowid yvalls et .

Vari ous net reel . r i i Nk
deformati oan(Ea{‘E\igmav(\i/gf’frﬂt?l ]8{1 ?fﬁg%h%&%llﬁgﬁ gggﬁrﬁ%ﬂl\ég\oéea?(%%ggftoﬂg&ger v?(%:l{;gl ife
of the noulldvel nwigeeter die. difleasionalt thizehncec bfide motikded peodgt agach bar dinots. a
plurality of inserts in ch of th uld walls 15 tq react majari.t f the
moul di ng’ prebseERt wEs ahtEreRH w1l RBDGHHEA BFises e RYmas of fYeted ar o
made ofjga RbQEbRleRs Meterials that is stronger than the base material of
the nould. The 1 nserts can either be cast into the nmould walls or pressed
into pre- drilled through holes in the nmould walls and then held in

position by,interference or .screwed into pre-tapped thrqu hal ed in,the
ol d vl 1 SVBIoUE e ae MR b B Gaf LR ettt Bt afie ot o
nean. Each warlof @Rembildsydls ahd hehceldk@ndan@sdieicdlite Gfthé RRluldin gehbial. nOHé d
wal | at the position where it is |ocated. Another nethod is to couple

r ei nf or ced methpd incinderintrodnging doiasert qieplugality of weertsiaicach ofbthe mawd walls 5
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These inserts are made of a material or materials that is stronger than the base material
of the mould. The inserts can either be cast into the mould walls or pressed into pre-
drilled through holes in the mould walls and then held in position by interference or
screwed into pre-tapped through holed in the mould walls or introduced into the mould
20  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 walls
are made of a material or materials of higher strength as compared to the material of the
25 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
further understood and appreciated by those skilled in the art by reference to the

30 following specification, claims and appended drawings.



25 moul d body. The reinforced walls can then be coupled to the noul d body
either by fasteners or by welding or by bonding or by any other suitable
means. These and ot her features, advant&bes, and objects of the present
invention will be further understood and appreciated by those skilled in
the art by reference to the 30 follow ng specification, clains and

appended drawi ngs. 3 BRI EF DESCRI PTI ON OF THE DRAW NGS Shown in Fig. | is
an i sonet r i BRIGIERESERIP HON @R T HE DRAKINGS ast into the nould walls. 5
Shown in Fig. 1 Ais the rear view of the nould of Fig. I showing its

backing face. Shown in Fig. 1 Bis the sectional view through "AA of the
moul d shownShawrFingFig 1 i.an iSatric viewrofp mould svitminsestsraastrinty the agubst wallsapul d
where the inserts of another formare 10 cast into the nmould walls. Shown
in Fig. 3 is an isonetric view of a nould where the inserts are shrink

fitted isnt oghdvi PUEP. NPisae rdar Vitey oHE thoold dfFig LBshOMamité Badkirg fade.i s an
isonetric view of a nould where inserts are fastened into tapped through

holes in the nould walls. Shown in Fig. 4A is the sectional view through
'BB' of Fige.4. 2. hﬁy@ ' i Ny hhSsanet rd [ :J he noul d
body and thsehor“él} lrlﬁ‘q: d?’cedl%?F%klgg?lglés‘igg&aéthe :'TL? eJrféHf\:/\n%to ﬁwt \P@%Z?ﬁ%gtorl %éd wal | s
of a higher strength material as conpared to the material of the nould

body. The reinforced walls are attached to the noyld body . by fasteners. 25
Shown i n Fi SHove 1isFign LS B EORELIGViEW AHCPRNg e FSIRSPrs G andher Tne are
reinf orﬁ)ed YR o theSout@Raate itens with the reinforced walls of a higher
strength material as conpared to the material of the nould body. The
reinforced walls are either wel ded, bonded or attached to the noul d body

by any suit g}?(lvgn HlEl?'ﬁ?g 3 ?soan4isorgl)gt-lr-f?:‘| v%e@%?%o%ﬂ \gv}\llerg:thg) ﬁl%gx%R aRrIf:‘:[ghrEl% QRIC%I}BFS

through holes in the mould walls.

15 Shown in Fig. 4 is an isometric view of a mould where inserts are fastened into tapped

through holes in the mould walls.
Shown in Fig. 4A is the sectional view through ‘BB’ of Fig. 4.

20  Shown in Fig. 5 is an isometric view whereby the mould body and the reinforced 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 attached to the mould body

by fasteners.

25  Shown in Fig. 6 is an isometric view whereby the mould body and the reinforced 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



Shown in Fig. 1 is a mould (1) whereby there is a nould body (10) with a
backing and a nmould cavity (12). Extend from edges of the nould body (10)
and away fromthe 5 backing are the mouwtd wal | s (13) each with an inner
face (14), an outer face (15) and a contact surface (16). In this exanple
two nould walls (13) are present and are |ocated at two opposite edges of

the nmould b I d walls (13) in this
case form aﬁgﬁcﬁ&é@%%ﬁwﬁ/&ﬁ%ﬁgﬁﬁ% E%@S&Eﬁ'ﬁjﬁ of each (()f %he noul d
walls (13) and at the lower region is a flange (17) that extends al ong the
whole 10 length of the nmould wall. The | ower faces of the flanges (17) are
at the saneShowein Eig. 1 ihemouold @) svhisreblithgye énaimoolgehddyr(10bwith alhackiag kindhg
face (11) of the moul d h in Fig. and Fig. .1 Th ur ppse .of
fanges {173 mio0t GRydadT; FaR drdhn et ofgnf Reowid oy (1) PRLHRDRSR 16°

machi ne.s ThigacRidigl #le the rAbilaGRER (13) dable WidWRY inRérath@N(19, dnnsiterattedi18Yandos €SS
wher eby backing face (11) of the nould is in contact. The nould walls (13)
15 provi de ¢pafaghsurfacs {16k lpHys axamplpéve maildjmals 13 ai presens @ngarg legated

di nensi onal | (1N |
process theatb@%pgg@%F%&ﬁ%@@S%f;gwglg)?p:%gl(e:quéqlg%tg H% (m?u%}‘? t?:{g\% ;11&1?12)
and bet weenwaliee(18pin thisvedsk Sorn 28 )inteddab uhiowavlony the exuten ffadeh@ Syrofl kabhnaf the ess

then raises till the contact. surfaces (16) .of e .noul d I1s (13). reach
and press a‘é‘ﬁ?lﬂs‘t’al[]sr{éghﬂﬁg?t the Eqw.rea*ﬂ ﬂsezl Hangs Elgbrhaér«'ﬁtefz%a 2lppg hepwhole
pressurgs afendthoreRidald whil f %@%v(zér@hcé@fofttﬁl?ﬂléﬂ%& donyedet 5t fhk3Ihme TBRI ¥l ues

of the pressures are dependent on the materia o0 be noul ded and the
moul di ng pribeessild’adegtiegland togadidi farmrthe heckmgifade (bl)ud uld inpuklidsjsbowadnt o an

el evated t eratuce ri operation. With repeated u the . moul d wal |
(1) et v B JA  PiaBBR GRee O Pla B PR dT i e 55 °
One of the wehéestfuldihg nRhee RO mJulY @NittaoRed & fHetlb@at flateReoftths nuldifg Of
the nould walls (16) in the noul ding process is to include at | east one

inserts in Raghwhérebhbacidng dacevidll) of fheamouliitis in worleets akhe mauld walbntld)
mat €7 [ 85 or r%%ﬁ.r halah YepRhBOR" R0" BRA" *ihetg@?s“ éhcﬁct*a%ge bYR R | Bneioral®
PRV &Y€ P alalroys.

moul d that | ase alumnrum-or i
requirements of the product to be moulded. In the moulding process the blank or

moulding compound is placed in the mould cavity (12) and between the mould walls
(13). The lower platen of the moulding press then raises till the contact surfaces (16) of
the mould walls (13) reach and press against the upper platen. There exist certain
20  contact pressures at the contact surfaces (16) of the mould walls (13). The values of the
pressures are dependent on the material to be moulded and the moulding process
adopted. In addition the mould is usually subjected to an elevated temperature during
operation. With repeated usage the mould walls (13) will wear and distort especially at

their contact surfaces (16).

25
One of the methods of the present invention to mitigate the distortion of the mould
walls (16) in the moulding process is to include at least one inserts in each of the mould
walls (13). The inserts are made from a material or materials of higher strength than
the base material of the mould that in this case is aluminium or its alloys.

30

Each of the inserts is also of a height substantially identical to that of the mould wall at the
position where it is located. In other words the upper face of the insert is exposed and

flush with the immediate surrounding contact surface (16) of the mould wall and the



Each of the inserts is also of a height substantially identical to that of
the nmould wall at the position where it_is |ocated. In other words the
upper. face of the insert is exposed and Sflush with the i mediate

surroundi ng contact surface (16) of the nmould wall and the 5 |ower face of
the insert is exposed and flush wth the i medi ate surroundi ng backi ng

face (11) of th These inserts. act as lIar to rea
mejority ofl Omé?acmﬂflmaﬁ e 4 Roseh s ey waihi tﬁe el W&“‘%P&&’é@@“% In

a preferreds | SEHe ADuRNOWRAeden f < pimpats-d HWafdd
inserts (18)a€éTgir)§ posi ti oHed seg%fr ﬁg&a?&sﬁ at egiL) ctol( c;%igttalﬂ%lns J?f t% £ the

i nt ended nombelding forceb efiapuaterddein thombulding praegss. After t he noul d has been
cast the inserts (18) are set in their prescribed positions. In the
exanple shown in Fig. 1 of nould (1) the inserts (18) are cylindrical in

shape wigt h I@niarﬁ tefcfedCarptssliment 4sahswn il FagloL BEmoaXI(Ip|acplaRdiW of ms&itsg(lsje of
moul d (2) 10 the inserts 6&19 are of rect angul ar cross section.

plurality ofreinsisipped sepnraly apptratggicrlapations ohaheintended cretd vgaékstl?eéwg thtd not
limted by t: X

Fig 3 a ploa Seky ATRE 8%, A6 Tns bty AGARE (HIPRELTHR PRI s
been cast. paitidnss it deeexampld dwwnhial kg, homadonld (1 theainsetsr@8pgrecyliddrical
positions through the muld walls (1 erS|ze insert 2 are

P essed |t TR NI GirEaAE g ot hauptrmaBps e wbtceot Rould(3f he
previ oug extﬁ(ﬂlh&rt‘%a(?b) Qfe bh@ectér&%?a‘%tc?os(sz&buérﬁ Ple Blubgt V\gmf insRa! SRt balbky
identical to that of the nould wall at the position ere it is |located.

Di f f er ence differentshapes anall cresspacisinsand obt lithised bisthettwo e2@nplgndbavse base
nould material and the operating tenperatures of the nould are taken into
account 20 in determning the interference between the inserts and the

drilled h0|llﬂ$ye't andth@' Md@neﬂwslsﬁowhmmt 3anslufgity 6MecHsR0) areSheyduced Fi g.
4 a pluralit inserts (21) is introduced after the noul dgg4€)8has been

cast. In thd réh%éwéi {Pchas besneastar b s easeyerticak hplgs @gg drill tegions
th T t :
Thr eaded R ABUER e Houid WERE A, Riveplifed MGt QOP SR R hrisanifl

exanpl es eatthbse }m“lestdmd hetdsmrpgositiod by interfofenee. A ighhe prebouspkample gachoefithe cal

to that of 1trlrs1t36rtsn%l) iso lhleig%E s&bgteantially 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

20  in determining the interference between the inserts and the drilled holes in the mould

walls.

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
25  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 each
of the inserts (21) is of a height substantially identical to that of the mould wall at the

position where it is located



position where it is located 6 |In yet another enbodi nent as shown in Fig.
5 the nmould (5) is nade of nultiple units. There is a nould body (6)
consi:sting of a backing, a nould cavity ?23) and side walls (22) which
together forma unit nade of aluminiumor its alloys. Reinforced walls (7)
made of a material or materials of higher strength as conpared with the
is exanple two

| of th I f
fglt of Io?ceg Rﬂé}iefgr?qtgou dfaodlraﬁlzésag?@bmgﬁ?l iipgg SﬁEher {éi) it wag%ﬁg%lttpée ies of
the moul d bpglye (6] mohfiELAS @?rcor?sflstl i B)dfckltn? a [rihul %WQ2§F£A§51QJ vall$

equal to or greater then tha adj acent side wal he rnoul d
body (6). HaZhwhahrtbgetbedfowald ur(1t71)nad|®.ef @1ufnliniumrmpscbllny&s&elsﬁmd;adomllsa(7)
vertical sectio (25 and a hari sect onform flan 2

but or face BRASH 4 fateral or DarRals o Bl SEPLT RSP et el Rabr g T
rests next meuldedgulesfoindGe 8thefMnitddjlAGRBlexEMPR Wl kelﬁ%;’aedo\fvalwev)rwl d
body 6. Each reinforced wall (7) is then securely attached to the adjacent
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nmoul di ng nmachi.n The nmoul d ( is then cated and fastened to
moul di ng TSR SeRUOPH 25k %@ggﬂ%@z’éﬁ)l Ssqtlww‘gmagm ?Itg@dgam [ae oytoy %acerﬁé
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pressures encounter ed ding process. I'n yet anot her
enbodi nent , adjdventnsidé Wa(lf{xz) @.ﬁsthshrmmd bnd)FngEadh Ihatforaedrmalldmmdyer( Socurtyl
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the reinforced walls (40) are attached to the nmould body (9) by either

wel di ng or bsskimermd they mpyldedy endiagether foam the heeking fase trﬁ@efoyp@gdnm@dﬂ the
consi defed t%lckfw'g'r S AL 18N8 Rfwet Bfuedl & Oﬂﬁ%%o%?du?%mm}ip%né.”gﬁ{h{oﬂfh gf&%@fhose

m)_re, since nu ous nodi freations an anges readally occ
ski |l ed in 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 (5) 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 mould (8) the reinforced walls (40) are attached to
the mould body (9) by either welding or bonding or by any other suitable mean.

25
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
shown and described, and accordingly all suitable modifications and equivalents may

30  be resorted to, falling within the scope of the invention.



the art, it is not desired to limt the invention to the exact construction
and operation shown and descri bed, and ?ccordingly all suitable

nodi fiications and equivalents may 30 be’resorted to, falling within the
scope of the invention. 7 CLAIMS 1. A nmethod of strengthening the noul d
walls in order to extend the service |ife of a nould, made from al um ni um
or its allo ﬂﬁéing a nould body with a backing and 5 a nmould cavity,
surroundind¥%6 wal I s, whereof the nmould body and the nmould walls form
an integral unit, wherein the nmethod consists: including at | east one
insert in each of the nould walls; whereof each of the inserts is of

subst ant i al 1.y A& methodred strengthening thenmowtd uvallsvimlordestto extead plagsservien lifthefr @ i t
is |located; and the dnserts are of different a st.ronger terial or
mater ol o ns. SRR AT ATRB0T o Qe b EhE AR oG SR 8 BBRE A, 101,
| whereisn at heagild @Btity, RERGINdiSg BRGld WallY) viRedI The d@ldBsdydandv@t nfould 5 3.
A nethod as in claiml1l wherein_at |east one insert is pressed into through

holes made i waHg&qrmpgn @#@r%}witdwhﬂ?i"stb"af‘leﬁpdtcﬁéﬂ%m d has been cast and
with the i nseqrgc%digg%tqf:%ggté)ﬁllsé& gpealg}{om)teqﬁ ﬁ&@\%ﬂ? fit. 20 4. A nethod as

in claiml wherern one Insert I's threaded into tapped through
hol es i n each whkreolfieachoef tte wasetts is & substamtidhlydhofars¢ height dscthe ngpudd welllad
made fromaluminiumor its. al {Qo , having a nould body with a backing, a
moul d cavity HFPITBIPRIVRELS jtds 8%/tﬁ?1’r?§1‘da unit, by 25 wherein the nethod

consi st i n t AR PREQW &b OF aQfiffeRhNAR! §RAg¥RMhriaf O MakGaBaRaofparedUdi the .
made of a stronger material or materials as conpared to that of the nould

body; and t heniwildbaseofatera). of the reinforced walls is substantially equal
to or higher then the

2. A method as in claim 1 wherein at least one insert is cast into each of the mould
walls.
15
3. A method as in claim 1 wherein 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 wherein 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 wherein the method consists in the provision of reinforced walls, forming separate
units, made of a stronger material or materials as compared to that of the mould
body; and
the height of any of the reinforced walls is substantially equal to or higher then the
adjacent mould wall to which it is attached
30
6. A method as in claim 5 wherein the reinforced walls are attached to the mould body

at the mould walls by fasteners.



adj acent nmould wall to which it is attached 30 6. A nethod as in claimb5
wherein the reinforced walls are attached to the nmould body at the nould
wal | s by fasteners. 8 7. A nethod as i claimb5 wherein the reinforced
wal | s are attached to the nould body at the nould walls by welding. 8. A
method as in claim5 wherein the reinforced walls are attached to the nould

body 5 at the nould walls b ondi ng or .any, ot her suitahle nean. 9. A
moui d nade of Aam5'§9§ b SRR V@EFF;WF irﬁ'@f‘HFWﬂliliﬁfFéFa‘ing t%rhedp%,ldgﬁ%y moul d

having a noul g¢; fedyou banapPaelding and a nould cavity, surrounded by nore
than one nould Walolu a;r‘{g th% rmurlrggl cavity and the nmould walls form an

integral unit, 10 wherein at |east one of the nould walls includes at | east

one insert wthin.the wall., _the ingert. havi ubstantially the

ner ghtas. the BAREdRaf claim § MR TR GO HEPel e gaits e 15 oA BPRe. o
each ingert bai (he nRUIPWaBEBy Béndinglor dn§lotitdr saifdble meaRnger material or
materials as conpared to the base material. 15 10. A nould nade of base

material conprising alumniumor its alloys; the mould having a nould body

ith b i I ' | |1
ndt t he moul d e BoPl NG of acrakh éne-BL PRYRRR o PR of 8 e PR e B 1L 5

wal | havi ng aheeug hymaild®odnavithra backigtdd avhedldicaviay, sufreahdedtsy mbret then
nmould walls is provided with reinforcenent mnmeans conprising at |east one
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15 10. A mould made of base material comprising aluminium or its alloys; the mould
having a mould body with a backing and a mould cavity, surrounded by more than
one mould walls and the mould cavity and the mould walls form an integral unit;
each mould wall having a cavity side and an outside, wherein at least one of the
mould walls is provided with reinforcement means comprising at least one separate

20 unit positioned on an outside of the mould wall, the reinforcement means being
made of a stronger material or materials as compared to that of the mould body ; the
reinforcement means having a height at least substantially equal to that of the

adjacent mould wall to which it is attached.
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