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ABSTRACT

'l he protltrt tion o.f t ustittgs using t't'r'tit'ullt' ¡turtetl moldirtg
(Disumutic )lincs is ulrcud.t wallcstahlishcd in thcJltuttdrt ¡ndustt v

H igh ntolding s¡tceds urtd eust'ol o¡tat otion untl ntuitttenon(e seent

to bc the Á¿.r'.i 1o .!¿1( ( ¿,,r.r Nct'etthelcss. tltc hi,t,lt nretal s¡tectls

tlerelo¡ted durin,e, ntoltl Iillirt,q, contnrrltlt'leud t¡¡ u hiphtr inci-
tlartr e rl st ru¡t dua to ,surlut c deletts (slug. subsurlute hlou's,
c,rr t,.r.r rlc lorrg h n t s s, c tL ) u' he rt L o n¡ta r c d t o l hc ru l e s c.r pe t i e rt c e d
n itlt its ht¡ri:t¡ttla l ( ounterl)arl

'l'o 
face this situution, lóurtdries. in gerttruI. devcIop theit own

gltl¡tlg s|st(nts, n'ltit lt t'ur| upon putÍern loIoLtt r)r ( L/.r/irS

tott.figut'uÍion 'l his up¡troot h generallt'lentonds sevcrul tesfs ot'

triuls lta.f'otc produttion (on sÍurl This te:tin,g ¡s timL-(r,nsuntitt,q.
und the <ottsislentt of resulls is not guuruntead

This ¡tupet ittf t t¡duccs the lilnduncntals ttf u gdling ststem for
.ro/r'urg un_r' ¡troltlt'nt v'hett deoling n'ith rertitallt' purted molds
The s¡'stcnt ¿ ¿¡rrsr¡/,r batit ully ol tv'o sectiorts the Iit.st i,r 7rr'¡.1.q¡1,¡ -

i-ed, vvhcre slug, tontrol and flou' rute regulution ure curried out;
t h e s c t o n d i s tt ¡ t tt ¡t ra s s u r i : e tl, u' h e re tt o n t u r h u l e rt t.f i l l i n g o.fr a.rrirr,q.r

is ut t ontplished

Altet thc printiples of desigrr ure u'cll untlerstood, the st'stent
ol)peurs easv to adctpl to an\'lavoLtt Colt ulutionsfollou'a log,icul
p n t L c d u re u n d p rc ba b i I i t i c.s oJ.rr( ( ¿.!.r u re h i g, lt C a s t i n gs ( a,ra nt p I e s

v'ill he sht¡u'n)hare u ttice uppcuran(e und hurdlt'unt diflercnces
tan he Iound anong castings,filletl in the diffcrcnt lctels

Going rhrou,gh ull the Lalculation cott lte tc¿lious. To assist in
this task,a soJÍu'arc program is nr¡ douht the best solution 7'he

auth¡tr illustrateqhis ou,n ¡ystem and hov'. logether A'iÍh (ompuler-
aided tlcsigrt (CAD)softv'are. it is ¡tossible to prepore o((urote
ttnd ,lt tLtilcJ pLttl(nt lruu ittq.t.

INTRODUCTION

Vertically parted molding lines havc exhibited a noticeable
development in the last 20 years and this trend seems to continue
High molding speeds and excellent dimcnsional accuracy in a

machine that is easy to use and maintain seem to be the keys for its

s ucces s

Still, most of the foundries that produce castirrgs that demand
high-quality standards find it is not a simple task to devise a suitable
gating system to cope with problems relatcd to both turbulent filling
and slag entry. Available information for designing gating systems

appears incomplete or adequate only to produce castings wrth little
demand fbr surf-ace quality

For this reason each fbundry dcvelops its own systerrs and

several trials are required befbre production can commence. In thcsc
conditions. consistency cannot bc guaranteed. lt will be shown
through a simple e xarnple how, by using elementary principlcs of
hydraulics. it is possible to devise a -qat¡ng syste¡n that satisfaclorily
performs the expecled tasks

BASIC PRINCIPLES

Let's take into consideration a simplificd system wherc six erslings
in thrce levcls (Fig. I ) are fillcd through equal single gates of cross
section "A." Supposing that both the pouring cup and the vertical
runncr are kcpt full during mold filling. flow rate (Px) through each

single ingate would be, respectively, from top to bottom level:

Pl =c.A.vl =c.A. l2.g.Hl
P2 = c.A.v2 = c.A. !2.9.H2
P3 = c.A.v3 = c.A. !2.9.H3

(1)

(2)
(3)

where c

g

H

is friction factor (dimensionless)

is melal rpeed al thc lcvcl x

is gravity acceleration (980 cmr/sec)
is generic f'errostatic height measured tiom the mold top
(cm, in.) taken as ref'erence

It is assumed tbr simplicity of exposure that the iriction factor "c"
is unique for the entire system. ln the author's experience, this
supposition is quite realistic as long as certain minimum area ratios

are kept among thc gating elemcnts. lt is clear that be ing H3 > H2 >
H l. with equal ingatc cross section. castings in the lower levels will
fill at increasing linear specds and also with increasing flow rates.

This imolies in the lowcr levels:

| . an increased risk of mold erosion with consequent possibility
o1- sand being dragged into the casting cavities;

2. a higher tcndency to subsurface defécts because ofturbulence
associated with f'ast filling:

3 in general, a higher roughness in the caslings situaled in the

lower levels.

Balancing Flow Rate in All Levels

The first countermeasure appears to be that of proportioning thc
ingate cross section in all levels in such a way as to get similar flow
rates in them. This is easily accomplished by assuming Al, ,A2 and

A3 as the ingate cross section fbr the three levels and making P I = P2

= P3. Solving as function of A | , we obtain:

A2 = A1.lHl/FI2
A-l=Al.\/Hl/H3

Fig 1 Basic system for a veftically parted gating system

(4)
(5)

I

lHr

--t.A i rl

v1
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E.tunt¡tlt'l Suppose in Fi-s. I thilt the unitary, casting weight is

I kg (2 2lb). that Hl - l-5 cnr (6 in.). Hl - l5 crr ( l0 in.) ancl H3 =
3-5 cnr (1,1 in.). that the filling tinre firr euch custins is lour scconcls

ancl that "c" = 0..1. Solvc tbr thc ingatc cross section in lll levels.

Pu - lll = 0l-5 kg/sec < > -36 cc/sec (unitar¡' flow rate)

Pu =c Al.r2 g Hl =0.1.A1 rl 9li0.l5 =.16cc/sec

Solvirrg the equation we firrd:

Al = 0.53 cnrl
A2 = Al \ l5/15 = 0..11 crn'
A-l = Al.\ l-5/3.5 = 0.15 cnrl

With this sirnplc calculation. llow rates ure balanced in all levels.

lf u,e assunre a casting ¡,ielcl ol 507. the expectecl pouring tinrc
wt¡uld be around 7 8 seconds. Still. the cxstings in the clif'ferent
levels willnot fill sirnr.rltarreousl\'. In thcsc conditions. the filling of
castin-cs will proceec'l in the sequence bottonr => top lcvels since
nretal pressure is exercisecl by thc gatin-u svstcrr over the lower
iugatcs. even bclbre the systenr is lull

lf tlow ratcs xrc balancecl. the tirne lag betrveen the fillins of a

cast¡ng placed in the bottorr and that xt thc toplltost level norrnlrlly
can bc in the orcler of one second Otheru,ise. it rnav exceed tu,cr

scconds. since l-illing rvill tend to be progressive: that is. that the

whole flow rate will be nbsorbcd by thc bottonr lcvel and onl¡,alter
filling this level will it fill the next Icvcl. and so on. However.
balancing floiv ratcs in the different Ievels rr ill onl¡, reduce the tinte
la-r but not clirninatc turbulence and the associated ploblcms ¿ls

long rs the speed at thc ingates in the ciif'ferent levels rcmains as

befirre. Wc shallsec latcl how to reduce the speed.

Control of Slag

A s¡'stern l ike lhat of Fi g. l c lcarly r.r' i l l not prevcnt s lag pal ticles frol'n
cntering the cast¡ng cavities as long as it does not have horizontal
ru nucrs where slag can lloat and col lect. On the other hand. cons idcri ng

that slag flotation is favored b¡, low fcrrostatic heads (which means
reduced turbulence).r it is clcarlv coltvelrient fbr this scope to place
the horizontal rullner on top of the pattertr plate (Fig. 2).

This arrangement is not ncw.r it has onl¡, been re fined further. For
the same reason. the worst solution is to placc tlre runners on the

bottonr of the pattern plate 1Fig. 3).

To ensure that slag can float and collect in the runner. the
Iollou ing mca\u[cs should he tuken rFip. ] r:'l

(a) lt¡)

2 Modilied gating system w¡th top runner (schematic)

l. Choke ¿rt thc cxit. ln so doins. thc runner will becornc
prcss u li zccl

l. Keep a rlininrurn saf'ct¡, distilncc "cl" bctweelt thr- p(ruring cup
lnd thc ineate lt is suggested lt le¿rst l(X) nrrl (.1 in.).

J Reducc adcquately the rletal spccd in the runnertoacceletrtc
slau scpnration This can be accornplished b¡' kcepirrg I
runner:chokecross scction ratiobctwccnl: I and2.-5: I Higher
figure s arc not more eflective.

As aclclitional lreusurcs. thc tirlloll ing are suegesteci:

l. Extcud thc runner past the lilst gate (around 30J0 rrm. 1.2-5

| -5 in.)
2. Tapcrthc runnerend in ordertospeed flow stabiIit¡.,clurins the

early staee of pouring.

-1. Exclta f irstclroke atthe pouringcup runnerjunction,cspcciallv
il strearn inoculation is practicecl

Influence of Automatic Pouring

ln shil'ting frorn rl¿uluul to ¿lutontatic pourin-u (tbr instance with
Prcsspour furnaces). an iltcrcasc of flow rate is comllonly erperi-
errced. The rcrson is obvious: the incre¿rscd pressure heiqht ovcl thc
choke irlplies an irugnrentation of l'low rate. In the author's expcricncc.
the systern wolks. apparentl¡,having an aclditional pressurc hcicht
ol'arourrd l0 crn (.1 in.).

E.tunt¡tlc 2 Supposin-u the runncr choke (printar¡ ingutel ir
placcd at a level ivith a ph¡,sical hcight of 7 crr (2 [i in. ) in re\pr-ct to

the nrold top. solvc the systenr of Fig.2. (Rest of clata as in Ex. | )

The primary runner choke (Ach ) w ill rc-tu late the flow rate firr the

ctrtire s¡,stenl (six castings) That is:

P = 6 36 cc/sec = 2 l6 cc/scc
but P=cAch.r2.g.(7+10)
solving Ach = 295 cml

This rneans a gate clitrcnsion of -5x57 rnrn (0.2x2.4 in.). Whcrc
possible. it is su-cgested that gate heiehts not cxceed 5-6 rnrn (0.2
0 2-5 in.).

Runner ¿rrca: Ar = 2.5.Ach = 7.¿1 cmr
Runner dimens: l9x3ll rnm (0 8x 1.6 in.)

Fig Fig 3 Typical gat¡ng arrangement with bottom runner

ring cup choke

Verlical segmented

SecondarY ingate
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Pu = c'A I r,2'g'( l5+ I0) = 36 cclsec

where A I = 0.4 cmr (or 40 ntlnr)
A2 = 0.4.ri( l-5+10)/(25+10) = 0 34 cm'(3'l mmr)

A3 = 0.a.!( l5+ t0)/(3-5+ l0) = 0.30 cmr (30 mm')

Note that when calculati ng the casti ng i ngatc cross scction ( secondary

ingates). the overprcssure o1- I 0 cm (4 in.) has also been considered.

Reducing Turbulence in the Vertical Runners

To reduce turbulence in th i s part of the system. take i nto consideration

a conccpt applied in hydraulics to reduce kinetic encrgy in open

channels where water flows do\\'nstream through a stepped channel

(Fig. a).

This concept can be recrealed in the mold by avoiding a straight

vertical runner and substi tuti ng i t wi th a stepped tlne, as shown i n Fig.

2b. Liquid Inetal in this system is forced lo continuously change

direetion f,¡ it gocs dou n rcross lhe pilrling.

Additionally. choke the iron each time the runner changes direc-

tion (see also Fig.5). In doing this, we get three effects:

l. Liquid metal falls over liquid metal and loses its kinetic

energy in a cushioned way (splashing is thus minimized)

2. Due to this sort of'labyrinth, time lag between lcvels is nearly

zero: all levels start to fill nearly simultaneously.

3. As longas casting gates (secondary gates) no longerhave the

task of regulating flow rate, they can be made larger.

Consequently. metal speed is clearly reduced.

The gating system so devised can be defined at th¡s stage as a

mixed pressurized/nonpressurized one.

\^-rsSS.rr".rr

Fig 4 Reducing kinetic energy in an open channel (schematic)

3

Fig 5 Reducing kinetic energy, turbulence and splashing by
consecutive chokes as in modified gating of Fig 2, nonpressurized
section (schematic)
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Defining Chokes in the Vertical Runner

E.ru n pl e -1 The fi rst part of the vertical runner, starting at the primary

gate, will convey the entire flow at the rate |.5 kg/sec or215 cc/sec.

Past the first level. we should choke the runncr in order to allow that

only 213 of the mctal flow can go through as long as the remaining

l/3 serves to fill thc first levcl.

How can this be achieved'l At level l, the unitary choke per

casting is,10 mmr (which was the calculated unitary gate cross

section). Th is means that six castings at this level would demand 6 40

= 240 mmr of choke while tbur castings (2/3 of totat) will demand

213 Q4O). which means 160 mmr (Ach l).

Therefbre, this is the choke we should create at the first step of the

vertical runner and. theoretically,.i ust aftcr the top levcl ingates. Past

the second levcl, we should chokc the Inetal flow for two castings
(last level) while the diff'erence will serve for the second lcvel.

Thus. we reason in the same way: at the second level. the unitary

choke percasting is 34 mmr. while for two castings thc choke will be

2 34 = 6it mmr (Ach2). This is then the choke at the runner just afier

the second level. Errors during execution of these chokes in the

pattern shop will alter the distribution of flow in the different levels

but will hardly alter the total pouring time. The choke ideally is

placed u-ridwly between levcls and it is created, preferably, by

overlapping. Sections can appear surprisingly small but it is just rn

tmDresst on.

Vertical Runner Dimensioning

In the author's experience, a ratio of l.-5:l can be kept between the

runner (Av) and the choke relative to the portion under examination

We have thcn:

Avl = l.5.Ach = I 5.2.95 =¿1.4 cmr

(say 2lx2l mm or 0.8-5x0.t35 in.)

Av2 = l.5.Achl = l.-s.1.ó = 2.4 cm'
(2 | x l2 mm or 0.8x0.5 in.)

Av-l = ¡.5 Ach2 = 1.5.0.b8 = I cm-
(21x5 mm or 0.8-5x0.2 in.)

Vertical runners of the nearly squared section in the firsl portion

are prcferred. After this portion, and fbr simplicity of execution, one

of thc dimensions can be kept constant. The junction between the

primary choke (Ach) and the vertical runnershould be made in such

a way as to avoid any accidental choking.

Secondary Ingate Dimensioning

Again, in the author's experience, a ratio between 1.3:l and 1.5:l
between the casting ingate's cross section (Ax') and their relative

chokes (Ax) is recommended. In the case under study, we would

have:

Al'= 1.3 Al = 1.3.40= 52 mml
(or 3x l7 mm or 0. 12x0.7 in.)

A2' = 1.3.A2 = 1.3.34 = 44 mmr
(or 3x l-5 mm or 0. l2 0.6 in.)

A3'= 1.3.A3 = 1.3 30 = 39 mmr
(or 3x l3 nrm or 0. 12x0.5 in.)

The gates defined in this way can be arranged in order to fill the

castin-q (with or without a riser) either from thc bottom or from the

side or l-rom the toD.

\
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PRACTICAL APPLICATIONS: A CASE HISTORY

Figure 6 shows a typrcal rnultiple-pnnt cast¡ng that was desrgned

tbllowing the aforementioned principles. Tomake fullusc of pattern

surface. secondary ingates we re elimiuated. This is strongl¡,'advocated
i n risered casti ngs, because riser necks can pcrform that role pcrf'cctly.
Chokes are. in this. case created between risers.

Tltc prohlent: Fifteerr castings (0.6 kg or l.-32 lb each) arranged

nonsymrnetricall¡,in three rows and three (equally spaced) levels are

to be producecl in ductile (spheroidal graphite) iron Also. H | = 130

mnr (5.1 in.), H2 = 230mrr (9 in.) and H3 =330mm (13 in.). Thus,
spacing that is regular is 230 - 130 = 100 mm (4 in ). Assume 43%

cast¡ng yicld. 0.6 for "c" (friction factor') and automatic pouring.

ln order to show calculations rn a real case. a casting p()uring
tinre (tc) of four seconds u,ill be assurred. This decision will be

justified later. In reality. total pouring time (t) rather than castirr-u

pouring time (tc) is normally used to def ine the gating systern. This
will not aller thc pouring rate but the pouring time. The unitar¡,
pouring rate (Pu) is:

Pu = casting wei-uht i tc = 0.6/¿l = 0 l5 kg/scc < > 21.¿l cc/sec

Solving for A | . A2 and A.3 usin-e Equations l. ¿1 and -5:

A I = Pu i (c.!2.980.( I 3+ l0¡ = 2l ll27 .4 = 0. I7 cml
A2 = Al \H l/H2 = 0. 17.\(13+10)/(23+10) = 0. I4 cnrl
A3 = Al \Hl/H3 =0.17.\(13+10)/(33+10) =0 l24cml

To define the chokes between leve ls. it must be remembered that
the pattern layout is not s¡,mmetric. The central row is single while
thc two other rows are double (Fig. ó).

Starting with thc single row, we reason as befbre: thc first part of
thc vcrtical runner will convey the entire flow at a flow rale relative
to three castings (3 Pu or6.1.2 cc/sec). Past thc first level. we should
chokc between risers in order to allow that only 2i3 of the metal f'low
can go through. At levcl l. the unitary chokepercasting is Al =0.17
cmr while for three castings it is 3.Al or0.-51 cmr. This means that
the choke between levels I and 2 should be 2/3.(0.-5 l) or 0 34 cml
t6x6 mm or 0 25r().15 in.t.

At level 2. the unitary choke per casting is 0. l4 cmr while for 2

castings it is 2 A2 or 0.28 cmr. Thus. thc choke between levels 2 and

3 will be l12.(0.28) or 0. l4 cnrr (4x4 rrm or 0. l-5x0. l-5 in.).

For the double rows. the figures for the consecutive chokes will
be exactly twicc as much as those for thc single row. So. in orde r from
top to bottom. they w ill be: 2.0.34 or 0.68 cmr (8x8 mm or 0.-32x0.32
in.1.2.0. l4 or0.2R cmi t5ró mm or{).2r1).2 in.).

Now, solve for the pressurized section considering a prcssure
he¡rd of 7 cm (2.8 in.) over the primary gates in the top runner,
knowing that the total flow rate is P = l5.Pu or 321 cc/sec:

Ach = P/(c.!2.g.(7+10) = 2.93 cmr (0.45 in.r¡

This section is relativc to three primary gates where two of them
are cqual and the other conveys only one-half of thc flow rate.

Mathematically, thc number can be expressed as 2.5.

Solving for the bigger one s:

Ach I = 2.9312.5 = l.l7 cmr (0. l8 in.r)
(say 4x29 mm or 0. l5x 1.2 in.)

The small one:

Ach2 = Achl12 = 0.-59 cmr (0.09 in.r)
(say 3x20 or 4x l5 mm, or 0. l2x0 8 in )

764

Considerin-u that one runner is comprised ol- one double row and

the olher is comprised of a single and a double row and. with a raticr

Ar/Ach in each case of 2.-5. the runners' cross sections ¿lre:

l. for the small runner (leit one):

Arl = 2.5.Achl = 2.-5'1 .17 = 2.9-3 cml
(say l2x2'1 rnrn or 0.-5xl in.)

2. firr the larger runner (rirht onc):

A12 = 2.-5.(Ach l+Ach2) = 2.5.1.7-5 = ,1.38 crnl
(say 15x30 nrn or 0.6x I .2 in. )

Aguin. rnathematically expressed, the nurnber of rulrners is

l-213 or 1.67 sincc this is thc ratio of flow rate the¡r convey. This
figure and that frorn the primary gates will bc cmployed fbr solving
with a sofiware prograrn. The choke bctween the pouring cup and top
runners can be made one-hall ol the relative runner's cross scction
That is. their dincnsions carr bc. respcctively, l2xl2 mm (smaller
runner) and l -5x l-5 mnr (biggcr runne r)

Due to pattem layout. the saf'ety distance (100 rnm or ¿l in.)
between pouring cup and first gate was not kept. Still. castings were
clean (Fig. 7). Note, also. that there is little diffcrcncc ofappearance
between castin-qs in the diff'erent levcls. See. also. the contrast
between the surface of the top runner (prcssurizecl section) and the

riser and castings (nonpressurizcd section).

The total cxpectcd pouring tirnc (t):

t = tc l(X)/casting yield = 1 lj0l43 = 9.3 sec

The actual pouring time as measured in the fbundry is 8.6 scc,

while the true castins yield is;12% (poured weight: 21.42 k-u). The
actual pouring rate is then:

p = pcrured weight/r = 21 .1218.6 = 2.-5 k-e/sec (-5 -5 lb/sec)

Traditionally. in this fbundry. it is preferred not to exceed 2.5 kg/
sec (-5.-5 lb/sec) when pouring in vertically parted rnolcls. This is the

reason why tbur seconds was chosen for starting calculations. In the
author's opinion, 3 kg/sec (6.6 lb/scc) normally could be attained
without difiiculties in nrolding lines of this type. Nevcrtheless. the

sand + machine + pattern conditions will dictate the limits in each
part¡cu l¿rr situation.

Fig 6 A view of a pract¡cal applicat¡on of a mixed pressur¡zed/
nonpressurized gat¡ng system for veftically parted molds (Photo
couftesy of Peraro For Foundry, Rovigo, ltaly )

.ii

AFS Transactions



Comments

This approach can appe¿lr too sinrplisLic fbr purists Thc author does

not claim that thc proposed approach rcspccts l(X)c/r reality, but
reiults confinn, very positively. thc claims of the r-nethod: clean and

visually appcalirrg casting surl)ces. Sonre authors suggest diffcrent
I'riction f actols fbr cach componcnt of the gating s¡,stem This
approach leads to r¿thcr snrall runners and incrcased friction losses.

In thc author's expcricncc, providcd that the top runner/pritnary
choke rale cross section is not lower than 1.8. a unique "c" can be

applied tbr the cntirc s)/stcm. By thc way. depending on the ntcthod

of¡rourin-{. itcan vary between0 3 and0 6 Clcarly. Iowerfigures are

nl()rc ildcqulllr lor mlrnuul p()urinS.

1n these conditions. pouring tirne is directly rclatcd to prirnrry
choke cross section and varies proportionally with it li the ratio is

lower than | 8. th¡s proportionality is invalid and it bccorncs very
difficult to unticipatc pourin-{ tirne with,uood precision (l sec)

Auother application is shown in Fig. tl.

USING A SOFTWARE PROGRAM

Calculation ofthe entire system appears lengthy and. in f¿rct, is For
this reason. a specific software was dcvclopcd by the author around

five years ago.

The sotiware has urrcler-{one several modif ications to Í'it the

lbundr¡, nccds and also to improve its friendliness in operation. It is

callecl "Quickalc-Mixto Press" and Figs.9a and 9b show the hard

copres relative 10 thc cxanrplc deve lope d rranually. ("Quickalc" is

the n¿irne of thc softwarc pack of which Quickalc-Mixto Press is ¿t

Fig 7. Close up of Fig 6 showing cast¡ng surfaces in the d¡fferent
levels Note the top runner surface (Photo couftesy of Peraro For
Foundry, Bovigo, ltaly.)
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part and is intended forthc lron Fourrdry Method Department.) lt is

written in IBM Basic and can be run or.r any PC 100% conrpatiblc.

[n the top hali of the hard copy (Fig 9a) the data scction can be

seen The spacing between levcls (data n.6) substitutes the entry ol-

H2. H3, etc. (the rest of data is sclf-explanatory).

Frorn the additional data shown in the lower half. a preliminary

evaluation of casting yield can be madc. In lact. give n thc weight of
the pouring cup, the weight ol- thc risers/casting, the length of both

thc top runner and thc vertical runner (all of thcm known), the

program ¡nakes an evaluation of casting yicld with an excellent
approx irnation (13c/c in th is casc aga inst the ¿ctual 12c/r.) U sual I y the

error is around 2-37.

Aficr introducing this data. the program defines a preliminary
value of scven sec for the pouring timc but with two constraints: the

resultant pouring rate should not bc inftrior to 1.5 kg/sec and should

not exceed 3 kg/sec (thcsc limits can be varied at wil I ). Subsequently.

it defines all dimensions as in the manual calculation (Fig.9b).

Thcn it is possible to modify any data plus pouring tirne, thickness

of primary ingates and friction factor. In our L^ase. the system was

designed fbr a pouring tirnc of nine sec (in place of seven sec) to
avoid exceeding a flow ratc of 2.5 kg/sec.

Capabilities

With Mixto-Press, it is possible to solvc the fbllowing cvents:

l. Castings equally spaccd in the pattem platc as in the example,

whcthcr or nol arrangcd symmetrically.
2. As above, but with castings spaced arbitrarily.
3. Sirnultancous filling but with difl'ercntiated f'lows in the

diff'e rcnt lcvcls. This is the case. basically. of singlc castings.

Applying the CAD Technique

Figure l0 illustrates examples ol'the joinlapplication of Mixto-Press
and A UTOCA D I 0 lrom Autodcsk to produce the detailed drawings
of a multiple-print ductile iron casting forthe pattern shop. Bendin-q

of the vertical runners (Fig l0) pcrrnits an increase of the sat-ety

distance "d" ( see Fig. 2).

This version of CAD is able to ernulate a DOS interface while
designing, thus allowing the loading of any utility. which, in this
case, is the software under discussion. When calcu lations are finished.
it is possiblc to go back to the drawing under exccution to complete
the design wrthout the need oi reloading the CAD pro-qram.

Fig B Another application of the proposed system (Photo
couñesy of Peraro For Foundry, Rovigo, ltaly )
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* Quickalc-MIXTO-PRESS t

DATA

l.Casting weight .....kg:? 0.6
3.Nurber of horiz. runners....:? a.6'7
5 -Press. head f irst level ' . 'm: ? 130
7 .Numbe¡ of ingates,/casting. . ' : ?

g,Number of pri-mary gates. . . , :? 2.5

lrleight of pouring cup. . . . ..kg:? 2.5
I¡leight of riser/casting..'.kg:? .5
Top runners tot aJ Ienght . . .m: ? 470
Vertical runners lenght....m:? 290

Expected casting Yield. . . '..%: 43

* Quickalc-MIXTO-PRESS *

DATA

l.Casting weight. .".k9: .6
3,Nmber of top runners,....... 1.67
5.Press.head f irst level-. . . .m: 130
T.Number of gates/casting"...: 0
g.Nmber of primarY gates....-:2-5

X¿JUL I ¡

Pouring time... .sec: 9

Pouring rate.. ......k2/sec: 2.32
Pour.cup choke. .m: 15 * 15 - 1'Z * 72

CONCLUSIONS

Through a simple example. and using elementary hydraulics. the

author has reviewed the principles tbr designing vertically parted

gatrng systems.

A proposal tobounteract the effects of turbulence in the vertical

runners has been presented. In this way. a mixed pressurized/

nonpressurized gating system has been defined. This mixed system

shows no limitations and. thus, can be applied to single castings

or multiple-print castings (with symmetrical or nonsymmetrical

Dlacemen[ ).

Also. one or more gates (whether evenly spaced or not) per

casting. for top or bottom or side pour¡n-q, can be chosen at will and

depending on the specific needs. It ensures, also, a more than

satisfactory separation ofslag in the top runner. ensuring at the same

time a nearly simultaneous and nonturbulent filling in all levels.

Also. the pouring rate remains constant during mold filling
despite casting positioning in the pattern plate. ln this way. reiection

due to surface defects (because of sand. s lag, metal splash ing or cold

metal) can be minimized and castings with high standards of surface

quality can be produced.
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Ref. : ? CASEHISTORY
Date : 03-24-1992

2.Nmi,er of castings.. -.....:? 15
I¡.Nmber of levefs ...:? 3

6. Spacing between levels ' .m: ? 100

lO.Expected casting Yiel.d, . .%:?

Ref. : CASE HISTORY
Date : 03-26 1992

2.Number of castings..'.'...: 15
4.Nrmber of levels.',....'..: 3

6. Spacing between leveLs ' .m: 100

lO.Expected yield. ,..%: 43

Expected poured weight. .'ket 20.93
Tññ rilnhai mm' 15 t 30 - 72 * Zu
Pri-mary gates...m: I¡ * 29 - 4 * 15
Vert.runn. m: 13 * 13 / 5 i 9 x 9 /
Choke vert.runn. m2: 65 - 32/Iev, 7

Choke vert.runn, mm2: 27 - !3/lev.2

A case history has been used to illustrate the steps for designing

and also to show the results obtained. Dimensioning o1- the entire
gating system can appear tedious to a certain extent. For this reason

a specific software has been developed. Its practical application to

the case history has been discussed.

The data obtained can be used in conjunction with CAD sofiware

to producc the detailed drawings for the pattern shop. Some

applications have been illustrated. This approach does not demand

special skills or costly hardware and for thcse reasons is, no doubt,

convenient for foundries possessing vertical parted molding lines.
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Press Return to try agarn

Fig 9a Hard copy resulting from data entered (top half) and cast¡ng yield evaluat¡on (bottom

half) with "Mixto-Press" referred to in the case h¡story.

To modify enter the relative nmber. N. 12,13 e 14 reserved to time,
primary gates thickness and frictj.on factor:?

Fig 9b Typical hard copy with data+results using "Mixto-Press" referred to in the case h¡story

(cs: cross section, lev: level, verl: veft¡cal, runn: runner)
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Fig 10 The CAD technique can be used ¡n conjunction with "Mixto-Press" to produce detailed drawings for pattern plate construct¡on. ln this
case, veftical runners are bent to increase the salety distance "d". (Photo couftesy of Studio Causin, Spresiano, ltaly.)
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