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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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Jower surfaces of the mould walls are at the sanme |evel and together form
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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 houl 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, advantages, 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, clainms and

appended dr.aw P THE DRAW NGS Shown in Fig. 1 is
an i somtrimﬁgéRm ﬁm QWﬁscast into the nould walls. 5
Shown in Fig. 1A is the rear view of the nmould of Fig. 1 showing its
backing face. Shown in Fig. 1 B is the sectional view through “AA of the
moul d showShownrpFig.|1As an Seswatri¢ viewiqf a moyld wath insestswastiiatothemoyld wallsoul 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 Bhowhrialrid 1A0isake fear vieer ofohd moukdl df Fig. ISshSvingits backing. fage.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
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of a higher strength material as conpared to the material of the nould

body. The rgi nf orced |1 s. are attached to.the nould body. by fasteners. 25
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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
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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.
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Shown in Fig. 1 is a nmould (1) whereby there is a nould body (10) with a
"packing and a nould cavity (12). Extend from edges of the nmould body (10)
and away fromthe 5 backing are the mould walls (13) each with an inner
face (14), an outer face (15) and a contact surface (16). In this exanple
two mould walls (13) are present and are |located at two opposite edges of
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moul d t Int ase um nium or | a
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 nould wall at the 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 nmould wall and the 5 |ower face of
the insert is exposed and flush wth the i medi ate surroundi ng backi ng
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shape wist h Iaid gréfedred anttisliBenttdsahown lif Figlat SmoalaIp laeplafativynof ims&tsg(lsjz of
moul d (2) 10 the .inserts ul ar cross section.

B&Qg are of rectan
plurality dfe ipRsitipRed seeyr stratggie lacatigps §%§§e§‘ted\48 é‘i“d%% %‘éthe&% théd not
limted by rBE‘lﬂfitlé"’é’as?X%ﬁ@ﬁx% &?ggl)as bénv&t @o s@ﬁg( e’f“?rﬂtheﬂ'gpu %ﬂ?’% has

Fig. 3 aplurality of Tnserts arelntro uced
been cast. positiohs.sIictdsexamptd shawnhiolRig. hofmduld| Gl)ameahsatsr(aspgemyllﬂxﬁlcal

t t.hrough th Id wa 1 t
Drassed i ni'D SO SO iatRoFGorn 1 BePH AV PSP B TR0 AR o

previ oup expERhRr€I1Y) afe aheectdﬂgﬁﬁf tePosk 2B¢tidrs e plublBit@r Ayt &Rt b bl Y

identical to that of the nould wall at the position ere it is |ocated.
Di f f er ence differehteshapesrand| cresspsastinns and oét lirhiged bystbe two ez@pplanabavike  base
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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 nould (5) is made of nultiple units. There is a nould body (6)
consi sting of a backing, a nould cavity QZS) and side walls (22) which
together forma unit nmade of alum niumor its alloys. Reinforced walls (7)
made of a material or materials of higher strength as conpared with the
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the reinforced walls (40) are attached to the mould body (9) by either
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(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 linmt the invention to the exact construction
"and operation shown and described, and accordingly all suitable

nodi fications and equivalents may 30 be’ resorted to, falling within the
scope of the invention. 7 CLAIMS 1. A nethod of strengthening the nould
walls in order to extend the service life of a nould, made from al um ni um
or its allo ﬂﬁéing a nould body with a backing and 5 a nmould cavity,
surroundindgkﬁ 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 nmould walls; whereof each of the inserts is of

subst ant i al 1.y A methodrod strengfhening thehreowld wadlsvialokdeaitto exfead plossservion liftheff & i t

is |located; and t inserts are of different and stronger terial or
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A nethod as in claiml1l wherein at |east one insert is pressed into through

hol es made i tvallsfqrmpgn infrgratonitawherringhamethodicpasistiiul d has been cast and

in claiml wherein east one Insert Is readed into tapped through
hol es i n eachwhtrebfieadinofl tHe waskits is & substatialigdhofansd heiphyt d3ethée agudd walllatl,
made from aluminiumor its, al ]:Oo%l/, having a nould body with a backing, a
moul d cavity HEPOHIORIVREES itds bosdtedi?da unit, by 25 wherein the nethod
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made of a stronger material or materials as conpared to that the noul d
body; and t hemouldypase ofateria). 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.



adjacent nould wall to which it is attached 30 6. A nethod as in claim5
‘wherein the reinforced walls are attached to the nould 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
frethod as in claim5 wherein the reinforced walls are attached to the nould

body 5 at the mould walls. b ondi or .any. ot her suitahQle nmean. 9. A
moul d made i AMEUSE ahit SRR eI AT AFe SHASTES (GG Qild ALY ol o
having a moul g thechoud WhllgbPaeldisly and a nmould cavity, surrounded by nore
than one nould wall and the nould cavity and the nould walls form an

integral unit, 10 wherein at |east one of the nould walls includes at | east
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each ingert befthg nalpwaleby bdndingof ingro@idr saitable flea@nger 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

wth a backing ARMPmIRE b 208K ihter LHABALRE JRinifRIE of MRMIIINNE Ry Al | <
and the nmould cavity and tﬁe nou devval s'torman 1 ntegral unfit; each nould
wal | havi ng ahzdng aynsildbodnevithra backsigchnd avneuldicavity, suerashdedriey mbret then

moul d wal I s is_provigded, w th reinforcenent ans Go ising at | egst . one
Separate 20 ufit MRSl Feled b e SRERGR L e ARl (apian tnpggra unit
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conpared to that of the nould body ; the reinforcenent neans having a

hei ght at | eathe igststhaving snbstansiplisl the samb deight as ithe moujdawieHtat theipdsitien | t o
which it is a%@l%hﬁdi's l%?ated, and the or each insert being comprised of a different and

stronger material or materials as compared to the base material.

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.

25



