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Rezumat. Proiectarea optimizat a maselotelor la Abstract. Optimized design of feeders in the casting of
turnarea pieselor se bazégze compararea mai multor parts is based on the comparison of several teciual
variante tehnologice. Varianta optimizase stabilgte variants. The optimized variant is established dking
avand Tn vedere calitatea pieseicostul de fabricide. into consideration part quality and manufacturirastc
Trebuie 4 se acorde prioritate aspectelor calitative. SePriority needs to be assigned to qualitative aspethe
exempliica analiza comparatiiv a trei variante de paper exemplifies the compared analysis of threianta
maselotare la turnarea unui reper. Pentru analizaf feeder design for the casting of a given paheT
tehnologiilor din punct de vedere al solidifit piesei se  method of the real solidification modulus was agglior
aplia metoda modulului de solidificare real. Pentru the analysis of technologies fom the viewpointpaft
analiza din punct de vedere economic se calclileazsolidification. The efficiency (index) of liquid laly
randamentul (indicele) de utilizare a aliajuluihiid la  utilization in casting was calculated in view obaomic
turnare. analysis.
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1. Introducere 1. Introduction

Optimizarea tehnologiei de turnare a unui reper  Optimizing the casting technology of a part
impune o analzcomparati a mai multor variante requires the compared analysis of several
tehnologice. Analiza comparatitrebuie § aiti in ~ technological variants. Compares analysis needs to
vedere in primul rand calitatea pieselor, dar consider firstly the quality of parts, but also the
factorul economic (consum de materiale, deeconomic factor (consumption of materials, work
manopei si  energie). Calitatea piesei este and energy). Priority comes to part quality. In
primordiak. La fabricaia unei piese procedeul de manufacturing of a part the casting procedure is
turnare se alege in primul rand in fieae dotarea selected mainly by the endowment of the foundry.
atelierului de turnare. Ddpstabilirea procedeului de Upon  establishing the casting procedure,
turnare, optimizarea tehnologiei de turnare seigipl optimization of the casting technology concerns
stabilirea poziei piesei la tunare, alegerea establishing part position during casting, selertin
suprafeei de separe a formelor, stabilrea the separation surface of the moulds, establishing
miezurilor necesare, proiectaregedei de tumargi a  the required cores, designing the gating and the
sistemului de maselotare. Dintre acestea o impg@rtanfeeder system. Of these, major importance comes to
mare 0 are optimizarea sistemului de maselotaraptimizing the feeder system. Feeders influence par
Maselotele influeteaz solidificarea pieselosi prin  solidification and consequently part compactness,
aceasta compactitatea pieselor, dar au de asemenehut also have a significant bearing on liquid alloy
influenta mare asupra consumului de aliaj lichid laconsumption in casting, and thus on manufacturing

turnaresi deci asupra costului de fabriea costs.
2. Obiectivul lucririi 2. Aim of the paper
Lucrarea exemplifit modul de efectuare a unei The paper exemplifies a compared analysis of

analize comparative asupra sistemelor de maselotapossible feeder systems applicable in the casting a
posibile de aplicat in cazul tdmi uneipiese din el  steel part (“support”), in view of establishing the
(piesa “suport”) in vederea stabilirii varianteilete technically and economically best variant.

mai bune din punct de vedere tehgiieconomic.

3. Mod de lucru 3. Work method

Piesa tuma supud analizei este &mti n Figure 1 shows the analyzed cast part. While of
figura 1. Aceasta are o geometrie relativ simpgar  simple geometry, wall thickness is relatively great
grosimea de perete este relativ mare. Ca urmasa pieConsequently the part tends to generate shrinkage

62 RECENT, Vol. 10, nr. 1(25), Martie, 2009



Optimization of Feeder Design for the Casting 0$apport”

este predispida apariia unor retasuri care ar afecta that would affect its compactness and mechanical
compactitateai rezistena mecanig. Oltinerea unei  strength. The utilization of feeders is required in
piese compacte impune wilizarea de maselote. @ entorder to obtain a compact part. The method of real
analiza solidifigrii piesei si a verificirii functionarii solidification was applied in order to analyze part
maselotelor s-a aplicat metoda modulului real desolidification and verify feeder operation. The
solidificare. Pentru analiza tehnologiilor de tuma efficiency (index) of liquid alloy utilization in
din punct de vedere economic s-a calculat randamertasting was calculated in view of economic analysis
tul (indicele) de uilizare a aliajului lichid lamnare.

Pentru aplicarea coreécta metodei modulului For a correct application of the real
real de solidificaresi pentru a pune in evidgn solidification modulus method and in order to
succesiunea solidificii pieselor turnate, se highlight the solidification sequence of the cast
recomand ca volumul acestoraisfie divizat in  parts, it is recommended to break up their volume
zone cu geometrie simiplLa divizare trebuieasse  into zones of simple geometry. Such division needs
aibi in vedere simetrigi grosimea pendor. Se  to consider wall thickness and symmetry. Also zone
recomand ca lungimea zonelorasiu fie mai mi@  length should not be smaller than wall thickness.
decat grosimea pailer. In cazul piesei din figura 1 The volume of the part of figure 1 has been broken
volumul piesei s-a imitit in trei zone. Se obsetv up into three zones. As can be noticed, the part is
ca piesa are simetrie in raport cu axa longitudinal symmetrical in relation to its longitudinal and
si transversdl. Ca urmare zonele 4 3 se vor transversal axes, respectively. Consequently zbnes

solidifica identic. and 3 will solidify similarly.
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Pentru proiectarea maselotelor cea mai mare In feeder design the greatest relevance comesto
relevari 0 are succesiunea solidifiii si pozitia  the sequence of solidification andthe positiothef
nodurilor termice din piesele turnate. Aceste datédhot spots in the cast parts. These data allow
permit plasareai dimensionarea optiha maselo- optimum dimensioning and positioning of feeders
telor si a reelei de tumare. Tn absenunor softuri  and gating. In the absence of solidification
pentru simularea solidificii, ce mai bud soldie  simulation software, the best solution for analgzin
pentru analiza solidifigii pieselor turnate o repre- cast part solidification is the method of the
zinta metoda modulului de solidificare, care asigur solidification modulus that ensures similar results

rezuttate similargi accesibifi tuturor turrdtoriilor. and is accessible to all foundries.

In mai multe luciri anterioare s-a atat ci In several previous papers the authors have
modulul real de solidificareMr” se calculeaz prin  demonstrated the formula for computing the real
relaia: solidification modulus Mr”:

i=n
Mr=V/ Yk 5, (1)
i=1

undeV — volumul piesei sau a zonei din pigentru  whereV — volume of the pator zone for which th
care se calculedzmodulul real de solidificare; real solidification modulus is computedi— area of
S — aria suprafielor care prin care se realizéaz the surfaces through which heat transfer is achieve
transferul de @ldura de la aliajul lichid spre fory  from the liquid alloy to the mouldk; — cooling
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k, — coeficient dedcire aferent suprafei ,i” (acesta
tine cont de transmisia r&al aldurii prin suprafsa
respectid in timpul solidificrii piesei); ,i” — nuna-

rul de ordine al suprafelor, n — numirul total de
suprafee ale piesei turnate.

Termenul de la numitorul redai (1) se mai
numete suprafg echivalent de icire.

Coeficienii specifici de kcire k; pot avea valori
subunitare sau supraunitare #upum fcirea prin
suprafaa respectig este incetint sau accelerat
prin construga formei de tumnare [3 10].

4. Rezultate privind analiza salidificrii

coefficient of surfacei, taking into account real heat
transmission through the respective surface during
part solidification; |° — current number of surfaces,

n — total number of surfaces of the cast part.

The term at the denominator of equation (1) is
also known as equivalent cooling surface.

The specific cooling coefficientk can have
values smaller or greater than the unit, as cooling
through the respective surface is slowed down or
accelerated by the construction of the casting choul
[3 +10].

4. Results concerning solidification analys

Tnainte de proiectarea sissemului de maselotare  Prior to designing the feeder system for the

pentru turnarea unei piese este necesarse
efectueze o analiza solidificarii acesteia in absem
maselotelorsi a raelei de turnare. O astfel de
analia d o prima informaie despre influeta
geometriei piesei asupra succesiunii solidific si
asupra poziei si marimii nodurilor termice.

La o privire superficial asupra piesei din
figura 1, exidl tentaia € afirme & aceast pies

casting of a given part, an analysis is required of
solidification in the absence of feeders and gating
Such an analysis provides information on the
influence of part geometry of the sequence of
solidification and on the positioning and size bét
hot spots.

At a superficial glance at the part of figure 1
the observer may be tempted to identify two hot

prezint dow noduri termice in zonele de la capete,spots in the end zones, given their significantly
deoarece acestea au 0 grosime mai mare decéat zdaeger thickness that that of the central area.

mijlocie. Fara a calcula modulul real de solidificare
existi tentaia s se afime & zonele de cap
(zonele 1si 3) au modulul de solidificare cel mai
mare. Aa cum se va ara in continuare aceast
afirmaie este fals, deoarece nuine cont de
conditiile reale de #cire ale piesei.

Tn tabelul 1 sunt date valorile modulului de
solidificare real, calculat pentru cele trei zorle a
piesei din figura 1. Aceste valori sunt calculate T
absema unor maselotsi a rgelei de tumare. La
calculul modulul real de solidificare al acestedgs
s-a avut In vedereacracirea piesei prin unele
suprafege este incetindtdatorita suprainglzirii rapide
a amestecului de formare. Acest lucru se intérml
zona cdurilor caldesi in zona @urilor infundate,

Without calculating the real solidification modulus

it may be stated that the end zones (zones 1 and 3)
have the highest solidification modulus. As will be
shown further on, such statement would be false, as
the real cooling conditions of the part had notrbee
taken into consideration.

Table 1 shows the values of the real
solidification modulus, computed for the three
zones of the part of figure 1. These values were
calculated in the absence of feeders and gating. Th
calculation of the real solidification modulus difet
part took into consideration that part cooling
through some of the surfaces is slowed down due to
rapid overheating of the moulding sand. This
phenomenon occurs in the area of hot spots

care au un diametru mic in raport cu grosimegcomers) and of blind holes of small diameter

pereilor piesei. Notarea zonelofi a suprafesior
piesei este &rata in figura 1. Valorile coeficiefior
de ricire pentru suprafele respective sunt date in
tabelul 1. Aceste valori s-au stabilt avand inered
ca in zona cabrilor calde &cirea este afectaétde
obicei pe o distadi egafi cu grosimea petior
piesei, iarin zona @gurilor cu diametru mic dcirea
este afectat in fungie de raportul dintre diametrul
orificiilor sigrosimea peretelui[3 10].

Valorile modulului de solidificare din tabelul 1
arati ca in absera unor maselotgi a rgelei de
turnare, solidificarea piesei est@udirijata dinspre
zonele de cap (zonele 1si 3) spre centrul piesei

compared to wall thickness. Figure 1 shows the
denoting of part zones and surfaces. The values of
the cooling coefficients for these surfaces aremiv

in table 1. The values were established considering
that in the area of the hot spots (comers) codng
typically affected on a disance equal to wall
thickness, while in the area of small diameter bole
cooling is affected depending on the whole diameter
to wall thickness ratio [3 10].

The values of the solidification modulus
featured in table 1 show that in the absence of
feeders and gating part solidification is easily
directed from the end zones (zones 1 and 3) towards
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(zona 2) deoarece intre modulele de solidificarehe centre of the part (zone 2) as the solidifarati

existi relgia: module are related by equation (2):
Mr, =10.02 > 8.94 Mr,. (2)

Acest rezultat contrazice faptui ezonele de la This result contradicts the assumption of the
capete piesei, care sunt mai groase, se sddidificthicker end zones of the pant solidifying last.
ultimile. In concluzie degkurarea redla solidificarii Consequently the real individual solidification
individuale a piesei deterniiro tendina de apatie a process of this part causes the tendency of
unei retasuri in zona centfa acesteia. shrinkhole generation in its central area.

Pentru a preveni ap@#d unor retasuri in piés Feeders have to be used in casting in order to

este necesati se recurgla utilizarea unor maselote prevent shrinkhole generation in the part. Evidentl
la turnare. Evident & soldia optima va consta in  the optimum solution will consist in using a feeder
utilizarea unei maselote in zona care se solidificin the area to solidify last (zone 2). In a firstps
ultima (zona 2). Towi intr-o primi fazi vom analiza however, we will analyze the possibility of a
ce se intAmpldac se va adopta o tehnologie detechnology involving two lateral feeders located at
turnare cu doiimaselote laterale plasate la capeteléhe ends of the part, namely in zones 1 and 3 as i
piesei, adig In zonele 1si 3. Exish posibiltatea ca practice this solution may be adopted following
in practid s se adopte o astfel de gdudad se solidification analysis based on geometrical
pornete de la analiza solidificii piesei pe baza thickness of the walls.

grosimii geometrice a peir.

Tabelul 1. Modulul de solidificare real al piesatifmaselote
Table 1. The real solidification modubéparts caswithout a feeder

Modulul de solidificare real / The real solicikion module
Zona / Zone| Relaiade calcul / Equatiof Coeficieni de icire / Cooling coeficients | Valoare / Value
z k Mr__ [mm]
= ky k= 1
\V k; 17 %~
lor3 kzﬂ,si k =k = 05 8.94
k=13 kg = 0.95; ky=0.90
2 Vo Y kS kio=k =1 10.02
k=8 k12: I@_3:0.5

Calculul volumelor si al suprafetelor / Volume and surface calculations:
Volumul zonei 1/ Volume of zone 1¥ = 40-44.52 = 91520 nim
Volumul zonei 2/ Volume of zone 2% = 88:44-40 —2100-12 = 147344 mim
S, = 4452 =2288mMS = § = 4052 = 2080 MMS, =S, = 40-44 = 1760 MM S = S = 44-6 = 264 mfy
S; = 88-44 = 3872 mm S = 88-44 —2-100 = 3244 mf Sp = S; = 40-88 = 3520 mfn
S, =2r:100 = 628 mf) Sz = 21:20-12 = 1507.2 mim

Tehnologa de turnare cu daumaselote | Figure 2 shows the casting technology with
capetele piesei esteatata in figura 2. Avand in feeders. Considering the values of the real
vedere valorile modulului de solidificare real al solidification modulus of zones 1 and 3 (table 1)
zonelor 1si 3 (tabelul 1), s-au adoptat dou two lateral feeders of 65 mm diameter and 100 mm
maselote laterale cu diametru de 65 girfinaltime  height were adopted. Feeder dimensions in this
totah de 100 mm. Dimensiunile maselotelor n castingvariant are shown in figure 2.
aceast variant de turnare sunt date in figura 2.

Plasarea maselotelor deterthinschimbarea The positioning of the feeders determines a
valorii modulului de solidificare real al zonelosil3, change in the value of the real solidification
deoarece supratade #icire a piesei S1 se m@eaz  modulus of zones 1 and 3, asthe cooling surface S1
ca urmare a canalului de ibgrda piesi — maseldt, cat  of the part diminishes due to the channel linkimg t
si datorita plagirii Tn apropiere a maselotelor, care part and feeder, as well as due to the vicinityhef
incetingte transmisia adurii prin acead supraféa.  feeders slowing down heat transmission through
Valorile coeficienilor de ricire si ale modulelor de this surface. Table 2 shows for this casting varian
solidificare ale piesei, ale maseloteiale canalului the values of the cooling coefficients and of the
de led@turi piesi — maseldt, in cazul acesteivariante solidification module of part, feeder and part-feed
de turnare, sunt date n tabelul 2. Notarea suprafehannel. Figure 2 shows the denoting of the feeder

RECENT, Vol. 10, no. 1(25), March, 2009 65




Optimizarea proieétii maselotelor la turnarea reperului ,suport”

telor maselotei ested@ata in figura 2. surfaces.
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Analiza valorilor modulelor reale de The analysis of the values of the real
solidificare din tabelul 2 aratca datoriti plagirii solidification module listed in table 2 shows thet
maselotelor in dreptul zonelorgl 3, modulul de  positioning of the feeders in zones 1 and 3 has
solidificare al acestor zone s-aanh la valoarea caused an increase of the solidification modulus of
1095 mmsi este mai mare decdt modulul de these zones to 10.95 mm, thus being higher than
solidificare real al zonei de mijloc (zona 2). that of the central area (zone 2).

Tabelul 2. Modulul de solidificare real al piesemaselotelor Tn cazul utilizi a doui maselote laterale la capetele
piesei (varianta 1).
Table 2. The real solidification modulus for pamtideeders in the case of casting with two latieed ers positioned at
the ends of the part (variant 1).

Zona / simbolul modululu Modulul de solidificare real / Thg real s_olicﬁation module
Zone / modulus symbol | Relaia de calcul / Equatior Coefcieride ticire Valoare / Valug
Cooling coefficients
z [ Mr; ki Mr  [mm]
k=7 k]_ =0.3
1 or 3 /MryorMrs Vi Y kS k +ks=1 10.95
k=1 kﬁ = k7 =05
k=13 kg = 0.95; ky=0.90
2 | Mr, Vo/ Yk kio=ki1=1 10.02
k=8 k12: l@_3:0.5
Canal maselat-pies k=17
Feeder-part channel Vil Y KS kys+ k7 = 0.3 25.00
Mr4 (or Mr mpa) k=14
k=23 Kia=kon =1
Maseloti / Feeder 18 7 120
Vs ki S koo + ko3 =1 13.14
Mrs (or Mry,) k=218 k; = 0.75

Calculul volumelor si suprafetelor care s-au modificat faa de tabelul 1
Calculation of volumes and surfaces modified in raltion to table 1:
Volumul canalului / Channel volunreV, = 30-30-30 = 27000 nim
Volumul maselotei / Feeder volumeés; =65-65-100 = 422500 nim
S, = 44-52 —30-30 = 1388 NS4 = Si5 = Sis = §7 = 30-30 = 900 MM S,y = S» = S = 65-100 = 6500 mm
S, =65-100 — 30-30 = 5600 MirSs = So = 65-65 = 4225 m

Se obser¥ cia modulele de solidificare reale It can be noticed that the relationship of the
sunt n relga: solidification module is the following:
Mr, € Mr; € Mrgapa = Mrp, (3)

Ca urmare n acest caz solidificarea aliajului Consequently in this case solidification of
lichid este wor dirjata de la centrul piesei spre mase- liquid alloy is easily directed from the centretioé
lote. Aceasta este favorabil pentru eliminareasteta part towards the feeders, thus favouring shrinkhole
rilor din piesi. Canalul de legjurda maselof-piesi are  elimination from the part. The feeder-part linking
modulul de solidificare real cel mai mare. Acestrlu  channel has the highest real solidification modulus
este favorabil de asemenea, deoarece permite alimehhis too is favourable, as it allows part feeding
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tarea piesei din maseigpari solidificarea compléta  through the feeder until complete solidification. |
piesei. Se obseivde asemenea se respedtcondiia  can also be noticed that the condition recommended
recomandd de luctrile de specialtate privind in literature concerningthe ratio of feeder to ffiex
raportul dintre modulul real de solidificare al spot real solidification moduleMfr/Mr,) is met.
maselotei ¥r,) si modulul de solidificare real al

nodului termic alimentatMr).

Mr,,=13.14>21.2-Mr, =1.2-10.95 =13.14 mm. (4)

Aceast analiz a solidificirii aratd ca o astfel This analysis of solidification shows that such a
de soltie tehnologié asigud oktinerea unei piese technological solution ensures the achievement of a
sinitoase, #ra retasuri. In cazul dimensiunilor heathy, shrinkage-free part. In the case of the
adoptate pentru maselote acéasibndiie este dimensions adopted for the feeders, this condison
ndeplinitd la limita (Mr,, = 13,14 =1,2Mr;).Pentru  met at its limit Mr,, = 13.14 = 1.2Mr;). An increase
a se niri siguranta prevenirii retasurilor din pieés of feeder dimensions appearsto be necessaryen ord
s-ar impune ririrea dimensiunilor maselotelor. to increase the reliability of shrinkhole preventio
Aceast soldie ar conduce la un consum mai mareThis solution would, however, cause higher liquid
de aliaj lichid la turnare. alloy consumption in casting.

In figura 3 este &tati varianta de turnare a Figure 3 shows the casting variant of the part
piesei cu o singdr maseloi plasai in zona de with a single feeder located in its central,
mijloc a piesei, care este mai sub din punct de geometrically thinner area. In this case a lateral
vedere geometric. In acest caz se utilizZeaz feeder is used of 75 mm diameter and 105 mm
maselot laterah cu diametru 75 mrgi cu imaltimea  height. Feeder height and diameter were increased
105 mm. Triltimeasi diametrul maselotei s-auri in order to ensure the quantity of liquid metal
pentru a se asigura cantitatea de metal lichidsagce necessary to be fed during solidification.
alimentirii piesei In timpul solidifidrii. Plasarea Positioning the shrinkhole in the middle of thetpar
maselotei la mijlocul piesei deterriiimodificarea causes modifications in the cooling conditions of
condtiilor de racire in zona 2. Se modific zone 2. Cooling surfac&, as well as cooling
suprafaa de #cire S, si intensitatea acirii prin  intensity through this surface is changed.
aceasi suprafa. Ca urmare se modificmodulul  Consequently the real solidification modulus ofsthi
de solidificare real al acestei zone. Valorilezone is modified too. Table 3 shows the values of
modulului de solidificare real al piesei, al maselo the real solidification modulus of the part, the
si al canalului de le@turd piesi — maseldt pentru  feeder andthe feeder-part linking channel.
aceasi varianti de turnare sunt date in tabelul 3.

n —F
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- — . .
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- 820 b e (varianta 2)
. | ] | 3] 2l ™ ' /f [ Figure 3. Casting variant with a single lateral
B I ' feeder (variant 2)
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Se obser¥ ca In acest caz solidificarea piesei It can be noticed that in this case par

este dirijaii Tn sens invers, adicde la capetele solidification is directed in the reverse sense,
piesei spre traveisi spre maselat existand relga: namely from the part ends towards the traverse and
the feeder, the following relationship being met:

Mr; € Mr, € Mrapa = Mrp, (5)

Aceasti dirijare a solidifiérii asigud condiii This directing of solidification ensures mt
mai favorabile pentru gimerea unei pieseigitoase, favourable conditions for achieving a healthy,
fara retasut. Dirijarea solidificirii spre maseldteste  shrinkhole-free  part. Directing  solidification
mai accentuatdecét in varianta 1. Conidi privind  towards the feeder is more intense than in vafiant

RECENT, Vol. 10, no. 1(25), March, 2009 67



Optimizarea proieétii maselotelor la turnarea reperului ,suport”

raportul dintre modulul de solidificare al maseicie The condition of the ratio of feeder to traverse
al traversei este asiguiianult mai bine: solidification module is achieved at improved level

Mr,,=1460=21.2Mr, =1.2-11.72 =14.06 mm. (6)

Tabelul 3. Modulul de solidificare real al piesiedl maselotei in cazul unei singure maselote frazda piesei (varianta 2)
Table 3. The real sdlidification module for partideeder in the case of using a single feeder me 200f the part (variant 2)

Zona / simbolul modulului Modulul de solidificare real / T_he_real sglichtion module
Zone / modulus symbol Relgia de calcul / Equation Coeﬁ_memde lﬁ_ure Valoare / Value
Cooling coefficients
z /| Mr; ki Mr  [mm]
el I ke = 1
1 0r3 /Mr,orMry i/ 2 ki§ kel_'k 05 8.94
k=1 s
k=13 ks =kg= 0.9; kip =0.6
2 |/ Mr, Vo/ kS k=1 11.72
k=8 k12: l@_3:0.5
Canal maselat-pies k=17
Feeder-part channel Vi) D KiS kst k7 =0.3 25.00
Mr, (Or Mr ) k=14
k=23 k18+k19 =1
Mas,\j:"?or/m':oeeder Vs/ SkiS koo * key = 0.85 15.69
5 k=18 k22 = I@g =1
Calculul volumelor si suprafetelor care sau modificat faa de tabelul 1:
Calculation of volumes and surfaces modified in raltion to table 1:
Volumul maselotei / Feeder volumé;, = Vi, = 75-75-105 = 590625 mm
S0 = 40-88 — 30-30 = 2620 NS,y = S, = S = 75-105 = 7875mMm
S, =75-105 — 30-30 = 6975 s = So = 75-75 = 5625 m

In plus acea# ultima soluie tehnologid are In addition the latter technological solution has
avantajul unui consum mai mic de aliaj lichid la the advantage of a smaller consumption of liquid
turnare deoarece se uilizéaz singus maselod. alloy during casting, due to the uilization of a

In figura 4 este @tati a treia variart de  single feeder.
maselotare care a fost analizaln acest caz se Figure 4 shows the third analyzed variant of
utilizeaz o maselai care alimenteéazdow piese. feeder design. This is the case of one feeder
Maselotele alimenteazona central a piesei cain supplying two parts. The feeders supply the central
varianta 2. area of the part, like in variant 2.

520 s21
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30 : 30 g
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|

30

Figura 4. Varianta de turnare cu dqiese
alimentate dintr-o maselotaterak
(varianta 3)

Figure 4. Casting variant with a single lateral
feeder for two parts (variant 3)
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Maselota are aceda diametru (grosime) 7 Also, the feeder has the same diam
mm. Iniltimea maselotei s-a &t Insi la 120mm,  (thickness) 75 mm. Feeder height has been however
pentru ca aceasté poat asigura cantitatea de aliaj increasedto 120 mm, in order to ensure the quantit
lichid necesat pentru a alimenta daupiese. In  of liquid metal required for two parts. In this eas
acest caz modulul de solidificare real al maselseei the real solidification modulus of the feeder chemg

68 RECENT, Vol. 10, nr. 1(25), Martie, 2009



Optimization of Feeder Design for the Casting 0$apport”

schimfa fata de cazul 2, deoarece maselota areidouin comparison to variant 2, as the feeder has o h
suprafee calde $, si S1). Valorile modulului de  surfaces §,, andS,). Table 4 shows the values of
solidificare real sunt date in tabelul 4. the real solidification module.

Tabelul 4. Modulul de solidificare real al piesieal maselotei in cazul unei maselote care alinaholi piese (varianta 3)
Table 4. The real solidification module for pariaieder in the case of using a single feed emforpgarts (variant 3)

Zona / simbolul modulului Modulul de solidificare real / _The real _solicﬁation module
Zone / modulus symbol | Relaia de calcul / Equation Coefcienide mcire Valoare / Value
Cooling coefficients
Z/Mr; K Mr  [mm]
k=7
1 or 3 /Mry or Mrs Vl/kz—:lki S kl:: k55= 0%5 8.94
k=13 ks =kg= 0.9; kip = 0.6
2/ Mr, Vz/ D ki S kp=1 11.72
k=8 k12:|(13:0.5
Canal maselat-piesi k=17
Feeder-part channel V4/ > kiS kis+ki7 =0.3 25.00
Mr, (or Mr gz a) k=14
k=23 k18 = k19 =1
Masl\/le:gtzor/MriQeeder VS/ 2kS koo ko = 0.85 15.69
k=18 k22 = &3 =1
Calculul volumelor si suprafetelor care s-au schimbat f& de tabelul 1:
Calculation of volumes and surfaces modified in reltion to table 1:
Volumul maselotei / Feeder volumé;, = Vi = 75-75-120 = 675000 nim
S1o=40-88 — 30-30 = 2620 MNS,= Se= 75-120 = 9000mfm
S& Sy= 75-120 — 30-30 = 8100 An§e= S 75-75 = 5625 mMm

Relgia intre modulele de solidificare reale este: Thelationship of the real solidification
module is:

Mr, = 15.69<1.2Mr, =1.2-11.72 =14.06 mm. (7)

Se obser¥ ci in acest caz solidificarea este It can be noticed that similarly to variant 2, in
dirijata casi in cazul 2, dinspre capetele piesei sprethis case too solidification is directed from tmele
maselofi. Dirijarea solidifiarii este mut mai of the part towards the feeder. Directing of
accentuat decat in variantele i 2. Acest caz solidification is significantly more intense tham i

asigua condtiile cele mai bune pentru o variants 1 and 2. This case ensures the best

solidificare compad a pieselor. conditions for a compact solidification of parts.
5. Rezultate privind analiza economig 5. Results concerning economic analysis
La analiza economica celor trei variante de The economic analysis of the three variants of

turnare a pieselor s-a avut in vedefien@mselotele casting took into consideration that feeder use
reprezini un consum suplimentar aliaj lichid la involves an additional consumption of liquid alloy
turnare. Pentru analiza econothis-au avut in in casting. The following indicators were used in

vedere urritorii indicatori: economic analysis:

- Vmp - volumul maselotelor aferent tuini unei - Vmp - volume of feeders corresponding to the
piese; casting of one part;

- IU - randamentul de utilizare a aliajului lichid la - IU - uilization efficiency of liquid alloy in castm
turnare (indicele de utilizare a aliajului lichid); (liquid alloy utilization index);

- FS - indicele (factorul) de scoatere a pieselor la- FS- part removal index (factor) in casting;
turnare;

- AVmp - reducerea volumului de aliaj lichid - AVmp- Reduction of the volume of liquid alloy
necesar la turnarea unei piese in raport cu required during the casting of a part in
varianta care are cel mai mare consum de aliaj comparison to the variant with the highest
lichid (varianta 1). consumption of liquid alloy (variant 1).
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Pentru calculul acestor indicatori s-au utilizat
urmatoarele reldi de calcul:

The following equations were wused for

computing these indicators:

n,
vmp=mm .y - T pqq (8): (10)
Np Np Wp + Ny Wy
1 Vmp -Vmp
FS= 7 AVmp=—"——=0100,
(Np ¥ + Ny i) P vmp (11); (A2
np Vp

undeV,, reprezint volumul maselotei),, — nurrérul
maselotelor din ford n, — numirul pieselor alimen-

tate de maselotd/, — volumul pieseij — indicele
variantei.
Rezultatele analizei economice privind

whereV,, represents feeder volunrg,— the number
of feeders in the moulah, — the number of parts fed
by the feedersy, — part volumej — index of the
variant.

The resuts of the economic analysis

consumul de aliaj lichid la turnare sunt date Tnconcerning liquid alloy consumption in casting are

tabelele 5si 6. Acestea aratci varianta 3 care
utilizeaz o maselat pentru doé piese, asigur si
cel mai redus consum de aliaj lichid. Tabelul 3ara
ca volumul de maseldtraportat la o pigisse reduce
de la 845 crhin varianta 1 la 309,37 érin varianta
3. Randamentul utilgzii aliajului lichid la turnare
creste la41% in varianta 3, fade 22 % in varianta
1 (tabelul 6). Aceasta reprezinto cretere a
randamentului utilizrii aliajului lichid la turnare de
1,75 ori.

given in tables 5 and 6. it is evident that var@nt
involving a feeder supplying two parts, ensures the
smallest liquid alloy consumption in casting. Table
5 shows that in variant 3 the feeder volume related
to one part is reduced to 309.37°cim comparison

to 845 cm in variant 1. The efficiency of liquid
alloy utilization in casting increases to 41% in
variant 3, in comparison to only 22 % in variant 1
(table 6). This represents a 1.75 times increase of
the efficiency of liquid alloy utilization in casij

Tabelul 5. Volumul maselotei aferent tanin unei piese

Table 5. Feeder volume corresponding to the castiloge part

Nr. Varianta de | Nr de maselotg Volumul Volumul total Nr de piese Volumul
crt. Turnare No of eeders unei al maselotelor in| alimentate de of Maselotei/
No. Casting in mould maselote forma maselot piesi
variant Volume of one Total volume of | No. of parts fed Feeder
feeder feeders in mould| by one feeder | volume / part
Np=Ns Vm = V5 VTm = VT5 _ Vmo

- - - cm’ cm’ - cm’

1 Variant 1 2 422.50 845.00 1 845.00

2 Variant 2 1 618.75 618.75 1 618.75

3 Variant 3 1 675.00 675.00 2 309.375

Tabelul 6. Rezultate privind consumul de aliajilicha turnare
Table 6. Results concerning the consumption ofdiglioy in casting
o L g 8‘ ® [ o o £ E ©

. S g 38 B g TET 05 O o 23 28758
z 25 '—8 8 o O 5 950'5 .Eo'csé‘ Q= £ =<cS=%
- ° o 25 SSfos | oS |E=S= | Gsg2 |8 l856¢

+— - — © — @© C —_

. ° > 55 _$BEO —_«&=Eo0o :EC O = >5 @& © 35
5 S5 S o 2823E| 252E | 8598 | 582y o208
° = EE 58e8c | 558¢ oS8T 8§9° 8®©° §
= = O 33 o ) o8 oL == S 2 S= 85 0

gt | 28 |® E |38 |Ef5 |Egs |3gEgw
> > o S £ > S xs C

- - V, Vo v, U FS AVmMp
- - cm’ cm’ cm’ % - %

1 Variant 1 330.4 330.4 1175.4 28,1 1/3.56 0
2 Variant 2 330.4 330.4 949.1 34,8 1/2.87 26.8
3 Variant 3 330.4 660.8 1335.8 49,5 1/2.02 63.4
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6. Concluzii 6. Conclusions

Rezultatele pun in evidenca aplicarea coregt The results highlight that correct application of
a metodei modulului real de solidificare pentruthe method of the real solidification modulus ireth
analiza solidifidrii pieselor tumate permiteisse analysis of cast part solidification allows an
efectueze o optimizare a proidt sistemelor de optimized design of the feeder systems. In order to
maselotare. Alegerea sgki celei mai avantajopase select the most advantageous solution from the
din punct de vedere al cétii piesei, catsi din punct  viewpoints of part quality and economic efficiency,
de vedere economic, trebuig@ se bazeze pe analiza analysis needs to be based on several variants. Eve
mai multor variante. Trebuie studiate chgavariante  variants that at first glance appear as not feasibl
care la o analiz sumali par 4 nu fi viabile. need to be analyzed. The presented example
Exemplul prezentat pune in evidenci uilizarea  highlights that the utilization of feeders supplyin
unor maselote care aliment@amultan mai multe several parts simultaneously represents a beneficia
piese repreziit 0 soluie avantgjoasatét din punct solution from the viewpoint of part solidification
de vedere al catitii solidificarii pieselor céatsi din quality, as well as from that of liquid alloy
punct de vedere al consumului de aliaj lichid. consumption.
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