-1- DIE CASTING This invention relates to die casting nold halves and die
casting nol ds made of-nol d hal ves one or both 05 of which has a == -
pressurisabl e heat exchange cavity. Die casting nolds currené%y/F%zhgka-Lf
utilize water at atnospheric pressure as the heat exchange nmediumto renove
heat fromthe die cavity. Heat exchange is achieved by drilling a series
of conduits through the 10 die block which enables water to be circul ated
t hrough the die block and thus cool the die cavity. As the systens in use
to exchange heat fromthe die cavity are netlpsessurised, sufficient cool
wat er nmust be circul ated through the die block to sufficiently cool 15 .the
die.cayity so that the cast nmetal nay bBIENOASTDRG the die cavity, cool ed,
sol'iwfied and renoved. The tenperature of the hot netal introduced into
the die cavity varies fromnetal to netal. Zinc is usually introduced into
nol ds at about [err] Farenheit) 20 while alumniumis introduced into

mol ds at about [err] Thisnbeventiomi relatest topéiat gast bhg teldihalves ng
water is normally between [err] and [err] [err] and [err] Farenheit). The
resul tant tenperat@rd diefepshing| mpkdseppde el HBeldshalyies conele’r B s of

25 a conventional nold when casting zinc, and_al um ni umrespectively is
about [err] anQS[le]whlch has a pressurisable heat exchange cavity.

Die casting molds currently in use utilize water
at atmospheric pressure as the heat exchange medium to
o/ remove heat from the die cavity. Heat exchange is
achieved by drilling a series of conduits through the
10 die block which enableé water to be circulated through
the die block and thus cool the die cavity. As the
systems in use to exchange heat from the die cavity
are not pressurised, sufficient cool water must be
circulated through the die block to sufficiently cool
15 the die cavity so that the cast metal may be shot into
the die cavity, cooled, solidified and removed. The
temperature of the hot metal introduced into the die
cavity varies from metal to metal. Zinc is usually
introduced into molds at about 425°C (800° Farenheit)
20 while aluminium is introduced into molds at about
650°C (1200° Farenheit), while the temperature of the
cirulating water is normally between 21°C and 93°C
(70° and 200° Farenheit). The resultant temperature
differential between the hottest and coldest parts of
25 a conventionél mold when casting zinc and aluminium

respectively is about 312°C and 538°C



-

-2- Jerr] and [err] .Farenheit). The heat exchange condui ts of
conventional nolds are nornally spaced at |east several -inches away from
the die casting cavity and several inches away from 05 - each other so that
t he steel between the heat exchange conduits and the die cavity wll

di ssem nate the cooling effect of the c_olg wat er flow ng through the heat
.exchange conduits before the cooling effett reaches the die cavity. The
greater the thickness q{ feel b en the die casting cavity and he
heat exchange dondui 4 nll(gooazvern%rl%ﬁ%ae\f/\ﬁ l1ds, the nore even will be the

tenperature profile BY s, ¢ hPEX%L lb%%z&%r%guﬁ@gi LY o rg\"\et%pg%ﬁtau?{ugtfgnd, t he

greater the thickness of steel eat “exchang nd the

15 die cavity Uhe siqen iy ldodieal e $&ver bl afficndl LDGy NERLn =

transfer conduits of convénti‘onal nolds are placed close to e cavity

there is an inuRasAd RAsH k] idav Dy tded ned v &AL 1 OURCRESURKLPIELBmt he Nl d
because of the substantial tenperature 20 differential occurfring over a

narrow t hi ggesachAdttidhein dirkdviid ageof R esdoy €REVRELE083EnARSL
transfer conduits in close proximty to the die cavity is the creation of

t enper at ure di stoorduiors aalisete hyiev ckev ieypet Bl ud esdehlinaest thes bet ween
those 25 areas of the die cavity nost proximate to the heat transfer
conduits and t kwosd iargeas fefctt ket ditee cavid ywater flowing through the
heat exchange conduits before the cooling effect
reaches the die cavity. The greater the thickness of
10 steel.between the die casting cavity and he heat
exchange conduits in conventional molds, the more even
will be the temperature profile across the die casting
cavity. On the other hand, the greater the thickness
of steel between the heat exchange conduits and the
15 die cavity the slower will heat exchange take place.
If the heat transfe: conduits of conventional
molds are placed close tq the die cavity there is an
increased possibility of thermal fatigue occurring in
the mold because of the substantial temperature
20 differential occurring over a narrow thickness. A
further «isadvantage of placing conventional heat
transfer conduits in close proximity to the die
cavity is the creation of temperature distortions
caused by wide temperature differentials between those

25 areas of the die cavity most proximate to the heat

transfer conduits and those areas of the die cavity



-3- furthernmost fromthe die casting. Another difficulty with el ongated

tubul ar heat transfer:conduits of conventional

nol ds is that the continual

passage of water *through these conduits 05 |leads to the build up of sline
or scaling on the sides of.the walls of the conduit. This problem may be
al lieviated sonewhat' by conditioning or treating the cooling water prior to
use. Scaling or slinme reduces normal heat transfer between the water and
the mold 10 and causes uneven distribution of heat in the nold. The nold
must be continually treated to renove slinme or scale to nmaintain
satisfactory heat transfer. The present inxegtion accordingly provides a
die.casting half mould conprising a front wall 15 incorporating a die
casfiwig area, sidefuethermskendisg eRar waedeystigg.the front wall, a
backi ng nenber closing the base of said side walls, neans to fasten the
backi ng menber to the basethérsdififscdetypakish ébenfaeed vabLlasi Heaval | s

and backi ng nenber formng a 20 pressurisabl e heat exchange cavity,

a va

| ve

for introducing fl trdnafider cpndsitiseofntongantiibral mmtdange thatt yhand a
valve for rel easing gas under pressure fromsaid heat exchange cavity,
wherein the front @antipngalhpassaget pfewater hbhrdepgh btheséechnduips

exchange cavit
are fornmed fro

10

15

20

25

Preferably, the side walls and front wall are integral

a teadsctaethe budid up of slime or scaling on the sides

of the walls of the conduit. This problem may be
allieviated somewhat by conditioning or treating the
cooling water prior to use. Scaling or slime reduces
normal heat transfer between the water and the mold
and causes uneven distribution of heaﬁ in the mold.
The mold must be continually treated to remove slime
or scale to maintain satisfactory heat transfer.

The present invention accordingly provides a die
casting half ﬁould comprising a front wall
incorporaﬁing a die casting area, side walls extending
rearwardly from the front wall, a backing member
closing the base of said side walls, means to fasten
the backing member tb the base of said side walls, the
front wall, side walls and backing member forming a
pressurisable héét exchange cavity; a valve for
introducing fluid uﬁder pressure into said heat
exchange cavity and a valve for releasing gas under
pressure from said heat exchange cavity, wherein the

front wall is thin relative to the depth of the heat

- exchange cavity.

Preferably, the side walls and front wall are

integral and are formed from a single metal block.

and



-4- Pieces which are to be cast in die casting nolds have an _endl ess

vari ety of shapes and thickness.. The anount of hot netal :to be cool ed
increases with the thickness of piece to be cast, decreases with the 05

t hi.nness of the piece to be cast and is directly related to the surface
area of the piece to be cast. By utilising a pressurisabl e heat exchange
cavity and high tenperature heat exchange nmedium it is possible to conform
the configuration of the main heat exchange 10 wall in the pressurisable
heat exchange cavity to create a tenpergtyre profile on the die casting
part of the nold substantially conformng to the heat to be renoved from

var ous pants, o (hoeflses DFLON 629" cqTRg LOLEAER REGCSeRLibICaRLGEC D800

cast must 15 have nore heat transferre ef rom

of Lhe piece bohdfl CAipledfdid yhpeoeCat LRabes "EHYYER1LRALEL! OMmEY
substantially inversely profiling the thickness o he 1 nsi de of e front
wal | of the heaam&m@a@gen&avrhéu/aiptsomowai@dtbﬁc@asééa&#ﬂ Phe ! eMOVEd

;
fromvarious parts of the die casting area, a cooling profile my be
obt ai ned whi ch thidknes®VeE Piecdced beé ovasbpshedréssSedi wibe €8st ng

requiring nore heat loss in solidifying and | ess heat will be renoved from
those parts0®f thinmesd iof) Abe rphede i by bescadLaind 056 orsetigify.
related to the surface area of the.piece to be éast.
By utilising a pressurisable ‘heat exchange cavity and .
high temperature heat exchange mediUm, it is possible g
to conform the configuration of the main heat exchange
10 wall in the pressurisable heat exchange cavity to
create a temperature profile on the die casting part
of the mold substantially conforming to the heat to be
removed from various parts of fhe piece being cast.
The thickef parts of the piece being cast must
‘15 have more heat transferred therefrom while the thinner
parts of the piece being cast require less heat to be
removed therefrom. By substantially inversely W/
profiling the thickness of thé inside of the front
wall_of the heatlexchange cavity to conférm to the
20 heat to be removed from various parts of the die
casting_area. a éooling profile may be obtained which
will.remove more heat from those parts of the casting
requirihg mofe heat loss in solidifying and less heat

will be removed from those parts of the casting

25 requiring less heat loss to solidify.



-5- Accordingly, it is preferred that the front wall in the die casting
area is shaped both on its casting face and on its interior face and is
substantially less thick in the die casting area than el sewhere. 05
Preferably therefore, the thickness of the front wall in the die casting
varies so that it may be inversely proportional to the heat to be renoved
fromthe die part which is to be cast. Preferably, the thickness of the
front wall in 10 the die casting area is between 8.4 mmand 12.7 nm (0. 33
and 0.5 of an inch). Preferably, the surface area of the front wall is
substantially the same in the region of the & e casting area both inside
the.cavity and on the 15 noul ding surface thereof. Preferably, one or nore
post'wext end t hrough t hédveatd imgllyandge davipre fierrielde thaantthealfirond sagpor t

the front wall. Preferably, one or nore of said posts is hollow 20 and
i ncor porates an ej dat dhepidiee castdingg arteeoigh shiapedebotbxonaigs casitipg
Preferably, the posts are integral with the front wall. The invention

i ncl udes a di e castfias® And e 3 tEodmtesiiay fiace: andd isc syhstRatd addlvds

adapted to . X . .
less thick in the die casting area than elsewhere.

05 Preferably therefore, the thickness of the front
wall in the die casting varies so that it may be
inversely proportional to the heat to be removed from
the die part which is to be cast.

Preferably, the thickness of the front wall in

10 the die casting area is between 8.4 mm and 12.7 mm
(0.33 and 0.5 of an inch).

Preferably, the surface area of the front wall is
substantially the same in the region of the die
casting area both inside the cavity and on the

15 moulding surface thereof.

Preferably, one or more posts extend through the

o/ heat exchange éavity to the front wall to support the
front wall.

Preferably, one or more of said posts is hollow

20 and incorporates an ejector pin extending through the
heat exchange cavity.

| Preferably, the posts are integral with the front
wall.

The invention includes a die casting mould

25 comprising first and second half molds adapted to

define a mold cavity for receiving material to be



define a nold cavity for receiving material to be '~ -6- hDIged, at |east

one of said half nolds conprising a front wall incorporating,a die casting
area, side walls extending rearwardly fromthe front wall, a backing nenber
closing the base of said side walls, 05 neans to fasten the backi ng nenber
to the base of said side walls, the front wall, side walls and backi ng

menber formng a pressurisable heat exchange cavity, a valve for
introducing fluid under pressure into said heat exchange cavity and a val ve
for releasing gas 10 under pressure from said heat exchange cavity, wherein
the front wall is thin relative to the-dépth of the heat exchange cavity.
Preferably, each half nold conprises a front wall incorporating a die -
casting area, wmotldedal 8t teashdong &5 ssadwhallfymbidm compfismnhgwal |, ar
backi ng nmenber closing the base of said side walls, neans to-fasten the
backi ng menber frentheabhsineprearatingeandiescashéngr areawafidesi de wal | s
and backi ng nenber form ng, a pressurisabl e heat exchange cavity, a valve
for 20 introduEPﬁbsfFﬁFﬂ“th@rrﬁﬁégéﬁﬁéYiﬁF@msﬁhﬂ REanrte¥ehdng® cavity and
a,val ve for releaﬁlng gas undey gressure fromsaid heat gxchagge cavity,

I

wherein the frBRAEKHAY| membex; Glogfing; the Bagfcofiefrtdofi8Re¥ALLE *exchange

cavity. 05 means to fasten the backing member to the base of said
side walls, the front wail, side walls-and'backing
member forming a pressurisable heat exchange cavity, a i;)
- valve for introducing fluid under pressure into said :
heat exchange cavity and a valve for releasing gas
10 under pressure from said heat exchange cavity, wherein
the front wall is thin relative to the depth of the
heat exchange cavity.
Preferably, each half mold comprises a ffont wall
incorporating a die casting area, side walls extending
15 rearwardly from the front wall, a backing member
closing the base of said side walls, means to fasten
- the backing member to the base of said side walls, the v/
front wall, side walls and backing member forming a
pressurisable heat exchange cavity, a valve for
20 introducing fluid under pressure into said heat
exchangé cavity and a valve for releasing gas under
-preésure:from said heat exchange cavity, wherein the
front wall is thin relative to the depth of the heat
exchange cavity.
25 The invention includes a method of ‘dié casting

comprising introducing into the mold cavity of a mold



25 The invention includes a nethod of die casting conprising
introducing into the-nold cavity of a nold - 6a - as described above a
nmolten material and cooling-the nolten naterial to solidify the same by

mai ntai ning in the heat exchange cavity a heat exchange liquid which is in
part vaporised by heat extracted fromthe nolten 05 material, the vapour
produced escapi ng through said val ve neans for rel easing gas under pressure
from sai d heat exchange cavity. Preferably, the thickness of the cavity
wall in the die casting area is as thin as possible in 10 relation to the
pressure of the netal and the shape of the pgt fo be cast. Preferably, the
heat. exchange liquid is maintained at a pressure such that the boiling

poi M=rof the heal QeChuGG ilelliabove BhmcidWn! 1hat@riRAPAMES cbollitg! ite
tenperature at which the nold is to be maintained. Preferably, thé heat

exchange |iquid inpdi&emdteriailmMionisdiliad Bt thed faueU by wadhtiaiatinghan
boiling point of the heat exchange liquid is between 20 [err] and [err] .
([err] and [err] Fahenhwmidt) exchange cavity a heat exchange liquid which
| is in part vaporised by heat extracted from the molten
05 material, the vapour produced escaping through said
valve means for releasing gas under pressure from said
heat exchange cavity.

Preferably, the thickness of the cavity ﬁall in
the die casting area is as thin as possible in

10 relation to the pressure of the metal and the shape of
the part to be cast.

Preferably, the heat exchange liquid is
maintained at a pressure such that the boiling point
of the heat exchange ligquid in the cavity corresponds

15 to the temperature at which the mold is to be
maintained. |

Preferably, the heat exchange liquid in the
cavity is maintained at a pressure such that the
boiling point of the heat exchange liquid is between

20 130° and 260°C (270° and 500° Farenheit).



L3

-7- The invention will be illustrated by the foll oving description of a
preferred enbodi nent thereof with reference to the acconpanying draw ngs
wherein: 05 Figure 1 is a cross-sectional view through half of a
permanent nold, constituting a half nold according to the invention; Figure
2 is a cross-sectional view through the permanent nold of Figure 1

I ncl udi ng means for 10 retaining the nold halves in line. Referring to
Figure 1, there is shown a nold half (1) conprised of a front wall (2),
si-de walls (3) and a backi ng nenber (41;.Jh§ backi ng nenber (4) is fastened
to the base of the side walls (3) by bolts 15 (5). A thin high pressure

ket (6 bl i.t hst andi .ni t emper at ures. gnd hi gh pressures.is
i B e G S
olts are rel. . s uri.s XL Vi
I's formed 20 bzﬁxlgé)?lt e%%%%%?%&éﬁ“pﬁgf% grtfg%\féﬁdgaé('@oéﬂ'be%e back?/ng

menber (4). AN ¢ndh@lo £/ 3ite (Reeren¥eO\odqthe %Jé&?nﬁ&rmeﬁﬁildra(@n o add

fluid to the high pressure heat exchange cavity required. An
outlet valve (Qhereiy:ovided in side wall (3) to 25 renove gas fromthe
hi gh pressure heat exchange cavity (7) after -each casting sequence. The
front wal |l 062) Figure 1 is a cross-sectional view through half

of a permanent mold, constituting a half mold
according to the invention: o
Figure 2 is_a cross-sectional view through the

permanent mold of Figure 1 including means for

10 retaining the mold halves in line.

Referring to Figure 1, there is shown a mold half

(1) comprised of a front wall (2), side wa11§ (3) and
a backing member (4). The backing member (4) is
fastened to the base of the side walls (3) by bolts

15 (5). A thin high pressure gasket (6) capable of
withstanding high temperatures and high pressures is
placed between the base of side walls (3) and backing \/
member (4) before the bolts (5) are securely fastened.
A pressurisable heat exchange cavity (7) is formed

20 Dbetween the front wall (2), side walls (3) and
the backing member (4). An inlet valve (8) is
provided in the side wall (3) to add fluid to the high
pressure heat exchange cavity (7) when required. An
outlet valve (9) is provided in side wall (3) to

25 remove gas from the high pressure heat exchange cavity

(7) after each casting sequence. The front wall (2)



-8- includes a die casting area (10) which receives the hot casting |iquid.
The central part of die casting area (10) forns part of the die cavity in
which the cast article-is formed. The shape of front wall (2) 05 and die
casting area (10) will vary fromnold to nold reflecting the shape of the
article being cast. 'The thin wall (11) between the die casting area (10)
and the high pressure heat exchange cavity (7) may be as thin as 8mm (0.3

i nches) in thickness depending upon 10 the size and configuration of the
part being cast and correspondingly the heat to be renoved from any part of
the die casting area (10). In the nold half & ), shown in Figure 1, a
colum. (12) is formed through the pressurisabl e heat exchange cavity (7) to
provfie 15 additi odaicladgsor die castiingntareal I Y02) whAchejrecedivesi thel3)
runs through the colum (12). Referring to Figure 2, there are shown two
nol d hal ves (14, 1500tn c@sddag ddsiviidon fIdenicegtaiad eart: pL( ddp. crsitdngal f
(14) is fastened to a blﬁ%ﬁ %%é) 20 which is fastened . to qgne of the platens
(18) of the die cadfffy (tInERE™MEnPAR twiatl they&1ifoIcavitsyr ip1 ¥hichnshas,

e osed on o vy LLan Ul Nl (Y5koadl L) L Bald (151 15 g5t ened
??3;1Rglgaﬁgip%?Yg%%gMgiglcg%¥§ngoggegauﬁoglaklﬁOW%Q S romC 589a° 2o gy

reflecting the shape of the article being cast. The
thin wall (11) between the die casting area (10) and
the high pressure heat exchange cavity (7) may be as
thin as 8mm (0.3 inches) in thickness depending upon

10 the size and configuration of the part being cast and
correspondingly the heat to be removed from any part
of the die casting area (10). In the mold half (1),
shown in Figure 1, a column (12) is formed through the
pressurisable heat exchange cavity (7) to provide

15 additional support to the front wall (2). An ejector
pin (13) runs through the column (12).

N\ Referring to Figure 2, there are shown two mold

halves (14,15) in closed position forming die cavity
(16). Mold half (14) is fastened to a block (17)

20 which is fastened to one of the platens (18) of the
die casting machine which will move mold half (14)
towards, closed on or away from mold half (15).
Similarly mold half (15) is fastened to block (19)
which is fastened to the other platen (20) of the die

25 casting machine which will move mold half (15)

towards, closed on or away from mold half (14). Mold



-9- half (14) is conprised of front wall (21), sidé walls (22) and backi ng
menber (23). Pressurisable heat exchange cavity (24) is fornmed between
front wall (21), side walls (22) and backi ng nmenber (23). Mltd 05 half
(15) includes two or nore guidepins (25) and (26) which are retained within
bushi ngs (27) and (28) respectively to maintain nold hal ves (14, 15)

al i gned. When nold hal ves (14, 15) are closed as shown in Figure 2, the die
cavity (16) is fornmed between die cavity 10 areas (29, 30) of nold hal ves
(14, 15) respectively. Wth the nold hal veg (14, 15) in closed position, hot
casting netal is introduced at gate (31) and air is vented at vent (32)

until die cavit kO 139010V ebhipetsdsh ealegobit! Wad W (a1 )10l s g of L Ui
I roduce

The 15 hot casting netal is in at pressure of up to 13, 790 KPa »<&

(2000 p.s.i.) angzheanl pabRipghakhbekor 23)NC I sRri®atled HrakPa (5000
p.s.i.) and [err] [err] Farenhéit) for alum nium Wen casting with zinc

the heat exchanggceawigeych?4kycQRi4ai s lForinedl pResReMIErDnt Wa134) under
pressure having a tenperature up to [err] ~Farenheit). The sane is true of

nmol d hal f (14). (@lyh sidenpalasure2di bhear eackdngomembeat (23).] MéQQ
Farenheit) when zinc is being cast in die cavity 25 (16) and the heat
exchange fl @Pd paaf i(ASheancéudesngwocavi mpre24nidepdnswi{ias)f laed t(R6Iugh
die cavity area
which are retained within bushings (27) and (28)
respectively to maintain mold halves (14,15) aligned.
When mold halves (14,15) are closed as shown in Figure s
2, the die cavity (16) is formed between die cavity
10 areas (29,30) of mold halves (14,15) respectively.
With the mold halves (14,15) in closed position,
hot casting metal is introduced at gate (31) and air
is vented at vent (32) until die cavity (16) and
overflow (33) are filled with hot casting fluid. The
15 hot casting metal is introduced at pressure of up to
13,790 KPa (2000 p.s.i.) and 425°C (800° Farenheit)
for zinc and up to 34,475 KPa (5000 p.s.i.) and 650°C W/
(1200° Farenheit) for aluminium. When casting with
zinc the heat exchange cavity (24) contains heat
20 exchange fluid (34) undér pressure having a
temperature up to 230°C (450° Farenheit). The same is
-true of mold half (14).
ﬁith a temperature differential of about 205°C
(400° Farenheit) when zinc is being cast in die cavity
25 (16) and the heat exchange fluid (34) in heat exchange

cavity (24), heat will flow through die cavity area



- 10 - (29) to the heat exchange fluid (34) causing a small portion of the
heat exchange fluid-to vaporize. The vapor will be bled to the atnobsphere
t hrough a pressure control valve as indicated in Figure 1. 05 When
the casting is solidified.the nold halves (14) and (15) are noved apart by
the platens (18,20), the casting is ejected fromthe die casting cavity by
ej ecting rods such as (13,36) and simlar rods not indicated in the

drawi ng. 10 An additional advantage of the pressurisabl e heat
exchange cavity (7, 24), is that prior to start up of the casting
operation, the heat exchange fluid (34) can pe heated under pressure and
the tenperature of each of the half nolds ™ De raised to [err] 15

The T ompel atur o of CA9G SO P TS b of LTh drenpil
pressure controls on.anlet ve (8) and .outlet..val of .heat change
cavity (7) in co |Jn}a 1|nAor}1 ovél f%]heant{%gn;rr} rxsqhoa#‘gfo f]ﬁgié%/ Stré igvna oera]tmeee'xcﬁ%lr?ge

cavity (7). It is @{)b&d‘@ﬁrﬁa% 3%14&16\._5@% dasgdd it hé.e%rg‘l%f@drﬁolﬁbove t hat

it has a thin wall between the e casting area and the

heat exchange cavigpessilt® td¥dtréll lvdeieea it dieesast ingwea 25 and

t he heat exchange cavity covers substantially the _

05 - When the casting is solidified the mold halves
(14) and (15) are moved apart by the platens (18,20),
the casting is ejected from the die casting cavity by
ejecting rods such as (13,36) and similar rods not
indicated in the drawing.

10 An additional advantage of the pressurisable heat
exchange cavity (7, 24), is that prior to start up of
the casting operation, the heat exchange fluid (34)
can be heated under pressure and the temperature of
each of the half molds can be raised to 230°C (450°

15 Farenheit) or any other desired temperature before the
casting is started. The temperatﬁre of the mold can
be controlled by a combination of a pressure controls
on inlet valve (8) and outlet valve (9) of heat
exchange cavity (7) in combinétion with an immersion

20 heater in heat exchange cavity (7).
| IE is an advantage of the mold described in
detail above that it has a thin wall bétween the die
casting area of the half mold and the heat exchange
cavity. The thin wall between the die casting area

25 and the heat exchange cavity covers substantially the

whole surface area between the die casting area and



whol e surface area between the die casting area and t he heat exchange
cavity. A high pressure heat exchange cavity enabl es the heat, exchange
mediumin the heat exchange cavity to be maintained as a liquid at a high
tenperature nore 05 closely approaching the tenperature at which the netal
being cast in the nmold is introduced in the nold. A die casting half nold
having a thin wall of |large surface area between the die casting area of
the half nold and the pressurisable heat exchange cavity was 10 created to
take advantage of the relatively |lower tenperature differential between the
- nmetal being cast and the heat exchange medium for renoving the heat
obtained by utilizing a relatively high tenperature heat exchange nedi um +«_
15 Wth atheeheattexghange bavihg-a pressurised heat exchange cavit¥f
it is possible to raise the tenperature of the heat exchange nmediumto any
desired tenperature &phigh[ prepsurgaheahepkyhapge caNpivaelipblgst tBeenti al
between the die cavity and 20 the heat exchange cavity across.the dje
casting area of heak ¢xeherngs medium,pg; Lhe; b §-Pégba¥ﬂﬁncﬁﬁéﬁyf58nbemﬁth

I d led by water, ing_the dujts. in the mld.  The |
emper atur o di |RETBRELAPINAE PolbALEH AR PneiBnbPASBEPEUSP BOREI o 25

having a disscagioggi§ Eﬁbpogcﬁghgk@ﬁésggﬁpgpgguﬁé §t which the metal

being cast in the moid.is introduced in the mold. A
die casting half mold having a thin wall of large S~
surface area between the die casting area.of the half
mold and the pressurisable heat exchange cavity was

10 created to take advantage of the relatively lower
temperature differential between the metal being cast
and the heat exchange medium for removing the heat
obtained by utilizing a relatively high temperature
heat exchange medium.

15 With a die casting mold having a pressurised heat
exchange cavity, it is possible to raise the

temperature of the heat exchange medium to any desired

e

temperature up to 230°C (450° Farenheit). the
temperature differentiai between the die cavity and
20 the heat exchange cavity across the die casting area
of the front wall is substantially less than that
found:with molds cooled by water running through
conduits in ﬁhe mold. The lower temperature
. differential has resulted in the manufacture of a mold
25 having a die éast wall with a thickness as thin as 8

mm (three-tenths of an inch) depending on the



mm(three-tenths of an inch) depending on the - 12 - dinension of the
casting and the heat-to be renoved therefrom The die casting area
generally includes all-that part of the front wall which receives the hot
casting material. 05 . The lower heat differential between the die
cavity and the heat' exchange cavity has al so nade it possible to increase
the surface area of the heat exchange cavity in contact with the die cast
area of the front wall. The surface area of the thin wall is 10 facing the
heat exchange cavity is substantially the sane as the die casting area of
the front wall receiving hot liquid. Wth fhpincreased surface area of the
heat exchange cavity in contact with the die casting area 15 of the nold,

i t "~ possi bl e to oS APtEE AT S8l I10R afX CHAD G SUTEAGSe AhVeq
i nproved tenperature profile on the die casting area of the nold. A further

advant age of the ithasdfadmed erOd fEndad Siddadr e tdbrfe i BSp UinSRhdpat

exchange nedi um such 20 as for instance, water, only sufficient water needs
to be added to thealkeath£xghargeo £ atid YEtdnt ewﬁm:emm sterset vils Vite aidt by

t he heat exchange occurring as a result of each shot of netal into the die
cavity. As a resul¢agstsingrimaterislcal i ng does not occur and the

05 The lower heat differentiai between the die
cavity and the heat exchange cavity has also made it
possible to increase the surface area of the heat
exchange cavity in contact with the die cast area of
the front wall. The surface area of the thin wall is

10 facing the heat exchange cavity is substantially the
same as the die casting area of the front wall
receiving hot 1liquid.

With the increased surface area of the heat

exchange cavity in contact with the die casting area

15 of the mold, it is possible to obtain both a larger
heat exchange surface and an improved temperature

-~ profile on the die casting area of the mold.
A further advantage of the illustrated embodiment

is that with a pressurised heat exchange medium such

20 as for instance, water, only sufficient water needs to
be added to the heat exchange cavity to replace the
steam driven off by the heat exchange occurring as a
result of each shot of metal into the die cavity. As
a result, sliming or scaling does not.occur and the

25 above problem does not exist within the pressurised

heat exchange cavity.



25 above probl em does not exist within the pressurised heat exchange
cavity. - 13 - Wiile the invention has been shown and:tHescri bed i n one
enbodi ment, it will be clear to those skilled in the art that the precise
details of construction will vary fromarticle to article which is to be
cast. 05 The invention is not confined to the precise details of
construction which are shown in the draw ngs but includes those changes and
vari ations which nust necessarily be nmade by those skilled in the art in
prepari ng permanent netal nolds incorporating the 10 teachings of this

i nvention. 15 20 25 - 14 - CLAIMS 1.- 1A die casting half nold
conprising a front wall incorporating a die casting area, side walls o
ext endi ng r ear war dl Wiirlemthee invert i |has beeki showentrd @8seriR8dg t he
base of said side walls, neans to fasten the backi ng nenber to, the base of
sai d si de wal | sin tdnee embodiment, it will be clear to those skilled

in the art that the precise details of construction

will vary from article to article which is to be cast.
05 The invention is not confined to the precise details

of construction which are shown in the drawings but

includes those changes and variations which must

o’/
necessarily be made by those skilled in the art in
preparing permanent metal molds incorporating the
10 teachings of this invention.
15
\/
20

25



front wall, side,mails and backi ng nember form ng a pressurisable heat
exchange cavity, a valve for introducing fluid under pressure into said
heat 10 exchange cavity and a val ve for rel easing gas under pressure from.
sai d heat exchange cavity, wherein the front wall is thin relative to the
depth of the heat exchange cavity. 2. A half nold as clained.in claiml
wherein the 15 side walls and front wall are integral and are fornmed froma
single metal block. 3. A die casting half nould as clainmed in Claim1l or
Claim 2, wherein the front wall in the die casting area is shaped both on
Its casting face and on its 20 interior facejgnd is substantially |ess
thick in the die casting area than el sewhere. 4. A half nold as claind in
any>efie of clainms 1 to 3 in which the thicgpgsgsof the front wall in the
die casting area is between 8.4 nmand 12.7 mm(0.33 and 25 0.5 of an
inch). 5. A hal f1ovol da agiel aseing rhaly s BE esbrisr £d fdgnd Nfront Wadll
whi ch the surface area of the front wall is substantially the sanme in the
regi on of the di e tasdrporat beg botdie nsasheindearey| t yidedwall ¢ hex tend Dhag
surface thereof. 05 6. A half nold as clainmed in any preceding claimin
rearwardly from the front wall, a backing member
05 closing the base of said side walls, means to fasten
the backing member to the base of said side walls, the
front wall, side walls and backing member forming a
pressurisable heat exchange cavity, a valve for
introducing fluid under pressure into said heat
10 exchange cavity and a valve for releasing gas under
pressure from said heat exchange cavity, wherein the
front wall is thin relative to the depth of the heat
exchange cavity.
2. A half mold as claimed in claim 1 wherein the
15 side walls and front wall are integral and are formed
from a single metal block.
A 3. A die casting half mould as claimed in Claim 1 or
Claim 2, wherein the front wall in the die casting
area is shaped both on its casting face and on its
20 ihterior face and is substantially less thick in the.
die casting area than elsewhere.
4. A half mold as claimd in any one of claims 1 to 3
in which the thickness of the front wall in the die
casting area is between 8.4 mm and 12.7 mm (0.33 and
25 0.5 of an inch).

5. A half mold as claimed in any preceding claim in

A O O




whi ch the backing nenber is fastened securely to the side walls by a series
of bolts with a gasket in between the backing nmenber and the side walls. 7.
A half nold as clained in any preceding claimin 10 whrch one or nore

- posts extend through the heat exchange cavity to the front wall to support

the front wall. 8. A half nold as clained in claim7 in which one or nore
of said posts is hollow and incorporates an 15 ejector pin extending
t hrough the heat exchange cavity. 9. A half nold as clained in claim7 or

claim8 in which the posts are integral yth the front wall. 10. A die
casting netal half nold substantially as 20 hereinbefore described with

reference to | | coqﬁgny' ing. 11. Adie .
casting noul d%gnc%?iesr*éngg*]{fés{ﬁdaén%gsgfoﬁ%%a n%lrl%sﬁggl;gpt ed to define a*=
mol d cavity fofJAGH M LIy Ifnd PP defiodlof 6aWd S of said 25

hal f nmol ds conprising a front wall 1ncorporating a die casting area, side

wal I's ext endi g grga{gerla/ B3N idide thel@&avitdprdndvadd ,cide backi ng nenber
closing the base of said side walls, neans.to fasten the backing nenber to

the base of saidhiniidRy WAldfacd thdren. Wal |, side wal | s and backi ng menber
form ng a pressurisabl e heat - * '
05 . A half mold as claimed in any preceding claim in
which the backing member is fastened securely to the

side walls by a series of bolts with a gasket in

between the backing member and the side walls. A

7. A half mold as claimed in any prgceding claim in
10 which one or more posts extend through the heat
exchange cavity to the frént wall to suppbrt the front
wall,
é. A haif mold as claimed in claim 7 in whicn one or
~more of said posts is hollow and incorporates.én.
15 ejector pin extending through the heat exchange

cavity.

9. A half mold as claimed in claim 7 or claim 8 in W/

which the posts are integral with the front wall.

10. A die casting metal half mold substantially as
20. hereinbefore described with reference to and as

illustrated in the accompanying drawing. |

1l. A die casting mould comprising first and second

half mélds adapted to define a mold cavity_fqr

receiving material to be molded, at least oné of said
25 half molds comprising a front Qall incorporating a die

casting area, side walls extending rearwardly from the’

* € L M S5 *
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05 exchange cavity, a valve for introducing fluid under pressure into said
heat exchange cavity and a valve for releasing gas under pressure fromsaid
heat exchange cavity, wherein the front wall is thin relative to the depth
of the heat exchange cavity. 10 12. A die casting nold as claimed in claim
11 wherein each half nold conprises a front wall incorporating a die
casting area, side walls extending rearwardly fromthe front wall, a
backi ng menber closing the base of said side walls, nmeans to fasten the
backi ng nmenber to 15 the base of said side walls, the front wall, side
wal | s and backi ng nmenber formng a pressurigabl e heat exchange cavity, a
val ve_for introducing fluid under pressure into said heat exchange cavity

and~d val ve for febaeswaylgas bagRingrmesber £16518gi 6hbepis80oexshpage
cavity, wherein the front wall is thin relative to the depth of the heat

exchange cavity.side Wallle,caeansagtoDEdseencthé npacking! membéd ©6. théai m 12
- wherein one or both half nolds is as defined in any one of clains 2 to 10.
25 - 17 - 14.bagedot saidi ajdeowalas,cthenfdont waylensidé wadbless 11 to
13 in which the thickness of front wall in the die casting area is
i nversely propor@ahdnbackbng hmehbar forméngeavpressuvisabdedheapart which is
to 05 exchange cavity, a valve for introducing fluid under
pressure into said heat exchange cavity and a valve
for releasing gas under pressure from said heat
exchange cavify, wherein the front wall is thin
relative to the depth of the heat exchange cavity.
10 12. A die casting mold as claimed in claim 11 wherein
each half mold comprises a front wall incorporating a
die casting area, side walls extending rearwardly from
the front wall, a backing member closing the base of
said side walls, means to fasten the backing member to
15 the base of said side walls, the front wall, side
walls and backing member forming a pressurisable heat
exchange cavity, a valve for introducing fluid under
pressure into said heat exchange cavity and a valve
for'releasing gas under pressure from said heat
20 exchange cavity, wherein the front wall is thin
.relatiée to the depth of the heat exchange cavity.
13. A die casting mold as claimed in claim 11 or .
claim 12 whe;ein one or both half molds is as defined

in any one of claims 2 to 10.

25
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05 be cast in the nold cavity to obtain uniformcooling thereof. 15. A die.
casting nold substantially as hereinbefore describhed with'reference to and
as illustrated in the acconpanying drawing. 10 16. A nethod of "di e casting
conprising introducing into the nold cavity of a nold as clainmed in any one
of clainms 11 to 15 a nolten material and cooling the nolten nmaterial to
solidify the sane by maintaining in the heat exchange cavity a heat

exchange liquid which 15 is in part vaporised by heat extracted fromthe
nolten material, the vapour produced escaping through said val ve neans for
rel easi ng gas under pressure from said cévﬂgy‘ 17. A method as clained in
claim16 in which the 20 thickness of the cavity wall in the die casting -
area is as thin &4-podsPhPeCPRtiBAafMPod 88 FﬁélﬂﬁgséﬁréréfOfﬁeoﬁetal and "

th h f th t to.,b th I 16 '
clgii1i$eig mhig gh@shg&tg8§3§aﬁaewpﬁﬁ€ gg?sgﬂéFEPgﬁgg FrQ“ES ghessaie
such that the boil |@gep8|nt of .the heat exchan he C?VIty

corresponds to tﬁ@ 18§ ca?%ﬁﬁgrgf Fel3t *RHI Eﬁe?ﬂepﬁSPSrkéoPS b&°
e chongEhThOAE 5 GRAFORAvER 2PAnCRReChic! BafR MAiLA 1 k8 Which

t he heat exchange qU| I'n the cavit
05 bpe cast in the mold cav1ty to obtain uniform cooling

thereof.

15. A die casting mold substantially as hereinbefore
described with reference to and as illustrated in the
accompanying dréwing.

10 16. A method of die casting comprising introducing
into the mold cavity of a mold as claimed in any one
of claims 11 to 15 a molten material and cooling the
molten material to solidify the same by maintaining in
the heat exchange cavity a heat exchange liquid which

15 is in part vaporised by heat extracted from the molten
material, the vapour produced escaping through said
valve means for releasing gas qnder pressure from said \/
cavity.

17. A method as claimed in claim 16 in which the

20 thickness of the cavity wall in the die casting area
is as thin as possible in relation to the pressure of
the me;al and the shape Qf the part to be cast.

18. A method as claimed in claim 16 or claim 17 in
which the heat exchange liguid is maintained at a
25 pressure such that the boiling point of the heat

exchange liquid in the cavity corresponds to the

U I




nalntalned at a pressure such that the boiling point 05 of the heat
.exchange I|qU|d Is between [err] and [err] [err] and [err] Farenhelt) 20.

"R met iod 6f” di e casti ng subsfantlalIV“HS“hETernbefore dest

reference to the acconpanyi ng drawi ng. 10 -15 20 25

05

10

15

20

25

- 18 -
temperature at which the mold is to be maintained.
19. A method as claimed in any one of claims 16 to 18
in which the heat exchange liquid in the cavity is
maintained at a pressure such that the boiling point
of the heat exchange liquid is between 130° and 260°C
(270° and 500° Farenheit). |
20. A method of die casting substantially as
hereinbefore described with reference to the

accompanying drawing.
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