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Rezumat. In lucrare se preziaitrezultatele unui studiu Abstract. The paper presents the results of a study on the
privind influenta nunarului de piese cuplate la influence of the number of parts connected to #terdl
maselotele laterale asupra modulului de solidicaeal feeders on the real solidification module and om th
si asupra consumului specific de aliaj lichid lartare. Se  specific consumption of liquid alloy in casting. ik
arati ci cresterea nurarului de piese legate la 0 masélot shown that an increase in the number of parts cdede
laterak conduce la crgerea modulului real de to a lateral feeder causes an increase of the real
solidificare al maselotei. Randamentul de utilizaxe solidification module of the feeder. The efficiency
aligjului lichid Tn maseldt creste deoarece raportul dintre liquid alloy utilization in the feeder is improvetle to
masa pieselogi masa total a aliajului turnat in forln  the increase of the parts mass to total mass oéltbg
creste. Se creedzde asemenea posibilitatea ca volumul cast in the mould ratio. Further the possibilitycieated
maselotelor & se reduit datoriti cresterii modulului de  for reducing feeder volume due to the increased rea

real de solidificare. solidification module.
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1. Introducere 1. Introduction
Utilizarea maselotelor conduce la gezea The utilization of feeders significantly

considerabd a consumului de aliaje lichide la increases the consumption of liquid alloy in cagtin
turnare. Ca urmare maselotele detedimimesterea  Hence feeders cause increased material, work and
consumului de materiale, de mandapsgirenergie la  energy consumption in casting and consequently a
turnaresi deci a costului pieselor turnate. Tn practicahigher cost of the cast parts. A permanent issue in
atelierelor de turnare se pune permanent problem@mundry practice is reducing feeder volume
reducerii volumului relativ al maselotelor in rappon ~ relatively to that of the cast parts, in order to
piesele turnate pentru a sarntandamentul acestora increase feeder efficiency as regards liquid alloy
n ceea ce priwte consumul de aliaj lichid [7 + 9]. consumption [7 + 9].

Randamentul utilizrii aliajului lichid Tn The efficiency of liquid alloy utilization in
maselote ntr-o forthde turnare este dat de r&a casting mould feeders is computed by equation (1):

Ry =—— 22 )
Np Rnp + N RnM
undeRy reprezind indicele de utilizare a metalului where Ry represents the utilisation index of liquid
lichid in maselat (randamentul maselotei), metal in the feeder (feeder efficiency), — the
ne — nunirul de piese turnate intr-o fodm number of parts cast in a moutd; — the mass of a
Mp — mMasa unei piese turnatey — nundrul de  cast partny — the number of feeders in a mould,
maselote din forma de turnargy, — masa unei my — mass of a feedarngr— mass of the gating.
maselotemrr— masa relei de turnare. Equation (1) shows that the efficiency of liquid
Relaia (1) arai ca randamentul utiliarii alloy utilisation in feeders is influenced by the
aligjelor lichide in maselote este influeh de number of cast parts and the number of feeders in
numirul de piese turnatg de nunarul de maselote one mould. The efficiency of liquid alloy utilisat
dintr-o formi. Randamentul utiliii aliajului lichid in lateral feeders can be increased by connecting a
n maselotele laterale poate fiant prin cuplarea larger number of parts to one feeder.
unui nunar mai mare de piese la 0 masglot
in acelai timp numirul de piese cuplate la o At the same time the number of parts connected
maselat are un efect favorabil asupra modulului realto one feeder has a favourable effect of the real
de solidificare al maselotelor. Pentru ca o masaiot solidification module of the feeders. In order tor
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si Tndeplineast rolul este necesar ca timpul de feeder to achieve its purpose, its solidificationet
solidificare al maseloteiasfie mult mai mare decat has to be significantly greater than that of thé ho
timpul de solidificare al nodului termic pe care il spot it feeds. Consequently for a feeder to fumctio
alimenteaz. Ca urmare pentru ca o masélai  adequately its real solidification module needs to
functioneze coresputiior este necesar ca modulul satisfy equation (2):

real de solidificare al maselotei especte refa:

My 2120M T (2)

unde My reprezini modulul de solidificare real al wereMy represents the real solidification module of
maselotei, iatMyr — modulul de solidificare real al the feeder, antyr — the real solidification module
nodului termic alimentat de maseélof\ceasi condiie ~ of the fed hot spot. This condition generally
conduce in general la dimensiuni mai mari ale masedetermines larger feeder dimensions compared to
lotelor comparativ cu dimensiunile nodurilor termic  those of the hot spots.

Modulul de solidificare real ale pieselor turnate, The real solidification module of the cast parts
catsi al maselotelor este influgt de distatm mici  and of the feeders is influenced by the small
dintre acestea. Amestecul de formare situat Tntreistance between them. The moulding sand located
piesi si maseloi se indlzeste rapid la temperaturi between the part and the feeder is quickly heaied t
foarte mari. Aceasta influggaz transmisia &durii very high temperatures, thus influencing heat
prin suprafeele apropiate ale acestora. La dimensiunitransmission through near surfaces. For constant
constante ale unei maselote, modulul de solidéicar dimensions of a feeder, its real solidification
real al acesteia g cénd nurirul de piese module increases when the number of parts fed is
alimentate de masefoteste mai mare. Aceasta se larger. This is explained by the larger feederaef
explicd prin faptul & suprafga maselotei prin care slowing heat transmission. Thus the possibility
este incetinit transmisia aldurii este mai mare. exists that by feeding more parts from one feeder
Existi astfel posibilitatea ca prin alimentarea maiequation (2) is satisfied also for smaller feeder
multor piese dintr-o masebtrelaia (2) € fie  dimensions. It follows that feeder efficiency,
respectdt la dimensiuni mai mici ale maselotelor. computed by equation (1) increases by two ways.
Rezult ca randamentul maselotelor, calculat prin Firstly an increased number of parts fed from one
relatia (1) crate pe dod cii. Pe de o parte prin faptul feeder causes a larger increase of the numerator of
ci la craterea nurarului de piese alimentate dintr-o equation (1) than that of the denominator. Secondly
maseloi numaratorul relgiei (1) crete intr-o msua ~ feeder diameter, hence feeder volume reduction is
mai mare decat numitorul. Pe deaajparte este possible, due to the slower cooling rate of thaitig
posibik o reducere a diametrulgiideci a volumului  alloy in the feeder, what causes a decrease of the
maselotei (datorit racirii mai lente a aliajului lichid denominator of equation (1).
din maselote) ceea ce determim migorare a
numitorului relaiei (1).

In cazul turdrii pieselor mici (cand intr-o forn In the case of casting of small parts (several
se toard mai multe piese) existposibilitatea ca o parts cast in one mould) it is possible to feecesav
maseloi laterai i alimenteze mai multe piese. parts from one lateral feeder. Still, the solutions
Totusi In practica atelierelor de turnare se adlopt adopted in foundry practice involve maximum two
soluii prin care o maselatalimenteaz cel mult dod  parts connected to a feeder. This is a preferred
piese. Aceastsoluie se adoptpentru @ poztionarea  solution as the positioning of the parts on the ehod
modelelor pe placa portmodel este mai singlind  holding plate is simpler when only one or two parts

maselota alimentedazina sau daupiese. are fed by one feeder.
2. Scopul luctrii si mod de lucru 2. Purpose and methodology
Pari in prezent influeta nunarului de piese To date the influence of the number of parts fed

alimentate de o maselotasupra modulului de by one feeder on the real solidification module of
solidificare real al maselotelorsi asupra the feeders and their efficiency has not be andlyze
randamentului maselotelor nu a fost analizat

In aceast lucrare autorii prezit rezultatele In the paper the authors present the results of a
unui studiu privind influeta nunarului de piese study on the influence of the number of parts fed b
alimentate de o0 masefotasupra modulului de one feeder on the real solidification module of the
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solidificare real al maselotgi asupra randamentului feeder and on the efficiency of liquid alloy
de utilizare a aligjului lichid la turnare. S-a breat  utilization in casting. The study analyzes the
cazul concret al unei piese turnate ditellode concrete case of a small steel cast part with a
dimensiuni mici, care prezitun nod termic significant hot spot requiring the use of a feeder
accentuasi care necesitutilizarea unei maselote la casting. Figure 1 shows the studied cast part. The
turnare. Piesa turriapentru care s-a efectuat studiul analysis included four cases, namely those of 3, 2,
este attata in figura 1. S-au analizat patru cazsiri and 4 parts, respectively, fed by one feeder.

anume cand maselota alimentedz2, 3si 4 piese.
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Figura 1. Geometrigi si dimensiunile piesei turnate
Figure 1. Geometry and dimensions of the cast part

Intr-o prima fazi s-a analizat solidificarea piesei, A first phase of the study concerned part
n absera rgelei de turnargi a maselotei. S-a aplicat solidification in the absence of a gating and feede
metoda modulului de solidificare real. In acestpsco The method of the real solidification module was
volumul piesei a fost indptit in patru zone (in applied. For this purpose the part volume was
functie de grosimea peior) asa cum este &tat din  divided into four zones (corresponding to wall
figura 2. S-a calculat modulul de solidificare rehl thickness), as shown in figure 2. The real
fiecarei zone (in absea maselotei). solidification module for each zone was computed

(in the absence of a feeder).
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Figura 2. Imgirtirea piesei in zone pentru calculul modulului @alsolidificare
Figure 2. Division of the part into zones for trmputation of the real solidification module

Modulul de solidificare real al unei piese sau al The real solidification module of a part or of a
unei zone din piesele turnate s-a calculat prigtieel zone of a cast part was calculated by equation (3)
[1-5]: [1-5]:

VZ

Ifki [5 | ®)
=1

undeV, reprezini volumul zonei din pigs pentru wherd/, represents the volume of part zone for that
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care se calculeaznodulul,S - suprafgele prin care the module is calculate§ — the surface through
se realizeax racirea piesei,k; - coeficientul de that part cooling is achieveds;, — the cooling
racire aferent suprafei respective,n — nunarul coefficient corresponding to the respective surface
suprafeelor prin care se realizeazacirea piesei n — the number of surfaces through that the cooling
sau a prtii din piesi analizad. of the part or of the analyzed part zone is aclieve

in tabelul 1 sunt date reide de calcul ale Table 1 features the equations for the
modulului de solidificare real pentru fiecare Z@n computation of the real solidification module for
piesei din figura 1. De asemenea sunt date valorileach zone of the part shown in figure 1. Further th
coeficientului de icire pentru suprafele prin care values of the cooling coefficient are given for the
intensitatea transmisiei deildura este afectdatde  surfaces through which the intensity of heat
ncalzirea mai accentuata amestecului de formare transmission is affected by the more intensive
(colturi calde)si valorile calculate ale modulului de heating of the moulding sand (hot corners) and the
solidificare real. computed values of the real solidification module.

Volumelesi suprafeele prin care se realizeaz The volumes and surfaces through which the
racirea celor patru zone ale piesei s-au calculat peooling of the four zones is achieved were
baza cotelor din figura 1. La calculul volumejpe  computed based on the dimensions shown in figure
ariei suprafeelor s-au neglijat razele de racordare. 1. Volume and surface area calculations were

carried out under neglect of the connecting radii.

Tabelul 1. Valorile modulului real de solidificaa¢e zonelor piesei calculate Tn abgemaselote§i a rgelei de turnare
Table 1. The values of the real solidification mlediar casting zones computed in the absence défegnd filling system

Modulul real de
Relaia de calcul a modulului real de solidificare Valorile coeficienilor de solidificare
Nr. zonei Equation to compute the real solidification racire Real solidification
Zone no. module Cooling coefficients valuesg module
Simbol
Symbol M; ki M; [mm]
1 M, = ¥ k;=kg= 0.5 3.867
S5, 5t St S S kS TSy Tleto '
Vo
2 M, = =kio=10.78 6.122
2" koS +kioSi0+ S+ Siz ko =kuo
Vs ki4=0.925
3 M3 = 14 10.280
® 7 Sig+kiaSia + Si5 + ki6Si6 + Si7 + Sig kig=0.5
Va
4 My = ko= 0.7 7.977
T 819 +ko0S0+ S+ S+ S 20
Obs.V;+ V, reprezini volumul celor patru zone ale piesei
Obs.V;+ V, represent the volume of the four zones of the part

Pentru suprafele prin care transferul de For surfaces through which heat transfer is not
caldura nu este afectat de existanunor caluri affected by the existence of hot corners the cgolin
calde coeficientului deicire estdg = 1 (de exemplu  coefficient isk, = 1 (for example for surfaces, S,
pentru suprafele S, S etc.). Pentru suprafgde  etc.). For surfaces through which heat transfer is
prin care transferul deildura este afectat de affected by the existence of hot corners the cgolin
prezema unor caluri calde coeficiefii de racire au  coefficient has smaller than unit values. Theseswer
valori subunitare. Acestea s-au stabilit in fimmcle  established based on the ratio of thickness of the
raportul dintre grosimea peiler care formeax  walls forming the corner and on the surfaces length
coltul caldsi de lungimea suprafelor [1+6]. [1+6].

Din analiza valorilor modulului real de The analysis of the values of the real
solidificare din tabelul 1 pentru cele patru zotee a solidification module for the four zones of the tcas
piesei turnate (calculate in absemmaselotei) se part, values given in table 1 and computed for the
obserd ca solidificarea piesei este dirifatde la  absence of feeders, shows that part solidificaton
capitul sulire (zona 1) spre zona cea mai gegnas directed from the thin end (zone 1) to the thickest
piesei (zona 3). Ca urmare la o solidificare agies zone (zone 3) of the part. Consequently the
(in abserm unei maselotgi a raelei de turnare) solidification process of the part (in the abseoica
exist o tendina accentudide a se forma o retagur feeder and a gating) has a strong tendency of
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concentrat Tn zona 3. De aceea este necesar ca leprming a concentrated shrinkhole in zone 3. Hence
turnare & se utilizeze o maselotare § alimenteze the utilization of a feeder is required to feedsthi

aceast zori in timpul solidificirii. Conform relaiei area during solidification. Based on equation (2),
(2), pentru ca maselota &ingioneze corespusitor  for the feeder to operate correspondingly and
si si Tsi indeplineast rolul tehnologic este necesar achieve its technological purpose the value of its

ca modulul de solidificare al ed il valoarea: solidification module needs to satisfy equation (4)
Mm =212M3=12336mm. 4)
In figura 3 este atati varianta in care la Figure 3 shows the variant in that a lateral

turnare se utilizedz o maselat lateral care 8  feeder is used in casting, designed to feed aesing|
alimenteze o singdmiesi. Este aitati poztionarea  part. Further the location and dimensions of the
maseloteisi dimensiunile acesteia. De asemeneafeeder are shown, as well as the notations of the
este aitati notarea suprafelor maseloteisi ale  feeder surfaces and of the feeder - part connecting
canalului de legturd a maselct - piesi. channel.

Dimensiunile maselotei s-au stabilit astfel incat Feeder dimensions have been established such
si se respecte rala (4). In acest caz la inipirea  as to satisfy equation (4). In this case, upondifigj
ansamblului pies— maselat in zone deacire pentru  the part —feeder assembly into cooling zones fer th
calculul modulelor reale de solidificare s-a naata computation of the real solidification modules, the
5 — canalul de legura maseloi—piesi si zona 6 — feeder — part connecting channel was denoted as
maselota. Prezgsm maselotei in apropierea zonelor 3zone 5 and the feeder as zone 6. The presence of th
si 4 ale piesei determinmodificarea modului de feeder close to zones 3 and 4 of the part causes a
solidificare real al acestor zone. Aceasta deoarecenodification in the real solidification module of
transferul de @dura prin suprafeele piesei situate in these zones, due to the significantly reduced heat
vecinitatea maselotei s, S;g) se reduce consi- transfer through the surfaces close to the feeglgr (
derabil. De asemenea aria sup@if&s prin care se Syg). The area of surfac®s, ensuring the cooling of
realizeaZ racirea zonei 3, se mjoreaz datorii  zone 3 is also decreased due to the presence of the
prezemei canalului de alimentare masélepies. feeder — part channel.
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Figura 3. Poziasi dimensiunile maselotei Tn cazul alimamitunei singure piese
Figure 3. Feeder position and dimensions in the o single fed part

F6=80 ‘

in figurile 4, 5si 6 sunt aftate variantele de Figures 4, 5 and 6 show casting variants where
turnare In care maselota alimenteaimmultan dod,  the feeder simultaneously feeds two, three or four
trei si patru piese. Dimensiunile maselotei se tmen parts, respectively. The feeder dimensions are the
acelea ca in cazul céand maselota alimenteaz same as in the case of a single fed part. The
singué piesi. Numerotarea zonelor pentru care s-anumbering of the zones for which the real
calculat modulul de solidificare reafi notarea solidification module was computed and the denoting
suprafeelor pieseisi ale maselotei sunt acelgxa  of the part surfaces and the feeder are the sanme as
n varianta 2 (masel®dtu o pies). variant 2 (single part connected to the feeder).
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Figura 4. Plasarea maselotei in cazul alidvérst doui piese  Figura 5. Pozia maselotei in cazul alimeinii a trei piese
Figure 4. Feeder position in the case of two fadspa Figure 5. Feeder position in the case of threepfats
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Figura 6. Plasarea maselotei in cazul cand acafistentea patru piese
Figure 6. Feeder position in the case of four fadg

in aceste variante modulele de solidificare reale  In these variants the real solidification modules
ale pieseki ale canalelor de alimentare masglet of the part and the feeder—part channels remain the
piesi, raman acelea ca in varianta 2. In schimb same as in variant 2. On the other hand the
modulul de solidificare al maselotei se modifla  solidification module of the feeder is different in
fiecare caz, deoarece se schinsbndiiile de iacire  each case, due to different cooling conditions
prin suprafeele S0, Szo 51 S through surfaceSso, Sz, andSss.

in toate cele patru cazuri s-au recalculat In all four cases the values of the real
valorile modulului real de solidificare pentru fege  solidification module were recalculated for each
zon a piesei, pentru canalul de alimentare maselotpart zone, for the feeder — part channel and fer th
— piesi si pentru maseldt In tabelul 2 sunt date feeder. Table 2 features the utilized equations.
relaiile utilizate. In tabelul 3 sunt date valorile Table 3 shows the values of the cooling coefficent
coeficienilor de ricire aferer suprafeelor prin  corresponding to the surfaces with slowed heat
care transferul deatdura este Tncetinit. transfer.

3. Rezultate 3. Results

in tabelul 4 sunt date valorile modulului de Table 4 shows the values of the real
solidificare real pentru zonele piesgi zona solidification module for the part zone and the
alimentatorului maseldtpiesi, calculate cu feeder-part channel zone, calculated by the
ajutorul relaiilor din tabelul 2 si a valorilor  equations given in table 2 and the coefficient galu
coeficienilor din tabelul 3. Se obserwa valorile  of table 3. It can be noticed that the values ef th
modulului de solidificare al zonelors84 din pied  solidification coefficients of part zones 3 andré a
se modifi@ Tn raport cu valorile calculate pentru modified in relation to the values computed for
aceste zone in abgarmaselotei (tabelul 1). these zones in the absence of a feeder (table 1).
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Tabelul 2 Relgi utilizate pentru calculul modulului real de stificare al zonelor piesgi maselotei
Table 2. Equations used to compute the real smiadibn module for each zone of parts and feeder

Nr. zonei
Zone no. z=1 z=2 z=3 z=4 z=5 z=6
Zona opu Zona sulire a Zona nodului Zona situal S.Ub Canal de
retelei de S T nodul termic ;
. . ; braului parghiei | termic din pies . alimentare | Maselot
Pozitia zonei alimentare ; Zone situated .
. . Thin zone of the| Zone of part hot Feeding Feeder
Zone position Zone opposite tg bellow the hot
- lever arm spot channel
filling system spot
Relaia de calcul a
modulului de -_ o i o Ms = M =
i=8 i=12 i=18 i=23
solidificare real N | . = \ M, = z Vs _ V3 - Va =27\, =33
. 1= T o 2= T« 3~ T« 4= T < — 5 — 6
Equation to calculate i k; S e k; S e K S kS =)y — | =) —
the real solidification =1 =9 =13 =19 ks SekiS
moduleM;,
Vi+ Vg = reprezing volumul zonelork; — coeficient dedcire al suprafei S, i — indicele supratei
V+ Vg = represent the volum of zonds;- cooling coefficient for the surfa& i — surface index

Tabelul 3. Valorile coeficietilor de icire utilizate pentru modulelor reale de solidifiea
Table 3. The cooling coefficients values used toutate the real solidification modules

Nr. suprafeei Simbol coeficient deicire Number of parts connected to feedgr (
No. Surface number Cooling coefficient symbol j=1 j=2 j=3 i=4
1 S ko, ks 0.5 0.5 0.5 0.5
2 S, S Ko, Kio 0.78 0.78 0.78 0.78
3 Sia Kia 0.925 0.925 0.925 0.925
4 Sis kis 0.35 0.35 0.35 0.35
5 Sis Kie 0.5 0.5 0.5 0.5
6 Sio kig 0.65 0.65 0.65 0.65
7 So Koo 0.7 0.7 0.7 0.7
8 Su S5 Kos, Kos 0.25 0.25 0.25 0.25
9 Se S7 Koe, Koz 0.25 0.25 0.25 0.25
10 S Koo 0.4 0.4 0.4 0.4
11 S0 Kso 0.9 0.4 0.4 0.4
12 S ka2 1.0 0.9 0.4 0.4
13 Si3 Kas 1.0 0.9 0.9 0.4
Obs. Coeficietii de racire care nu sunt cupgiin tabel au valoarda = 1
Obs. The cooling coefficients not comprises ththatable have the vallke= 1
Tabelul 4 Modulul real de solidificare pentru zanpleseki pentru maselat
Table 4. The real solidification module for the eerof the parts and feeder
Modulul real de solidificare pentru zonele pieggientru maselat
The real solidification module of the zones of art feeder
Nr. de piese| Zona opus nodului Zona de sub nodul
alimentate termic termic Canal de
Number of Zone opposite to | Bratul parghiei Nod termic Zone situated alimentare
fed parts hot spot Lever arm Hot spot bellow the hot spot| Feeding channel
Np M, M, Ms M4 Ms
[mm] [mm] [mm] [mm] [mm]
1+4 3.867 6.122 12.686 8.741 28.000
Astfel modulul de solidificare al zonei 3 gte Thus the solidification module of zone 3

de la 10,280 mm la 12,686 mm, iar modulul zonei 4increases from 10.280 mm to 12.686 mm and the
creste de la 7,977 mm la 8,741 mm. Acdéast module of zone 4 increases from 7.977 mm to 8.741
modificare se explic prin prezera maselotei Tn  mm. This modification can be explained by the
apropieresi prin micsorarea suprafei S;s datorit  closeness of the feeder and the decrease of surface
alimentatorului. Sis due to the feeder.

in tabelul 5 sunt date valorile modulului de Table 5 gives the values of the real
solidificare real al maselotei calculate in ftimcde  solidification module of the feeder calculated in
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nunmirul de piese alimentate de masgloPentru  dependence of the number of fed parts. Also, in
fiecare caz s-a calculagi raportul RM dintre  each case the ratio RMas calculated of the feeder
modulul de solidificare real al maselotei {Msi real solidification module ()] and the feeder
modulul de solidificare al maselotei in cazul candsolidification module for a single part @M.

aceasta alimenteap pies (Mg);. S-a utilizat relga: Equation (5) was used:
M
(Mg)1

undeMs reprezind modulul maselotei (zona 6), iar whereMg represents the feeder module (zone 6) and
indicelej numirul de piese alimentat de masélot indexj the number of fed parts.

Tabelul 5 Modulul de solidificare real al maseldtefunctie de nuirul pieselor alimentate de maséilot
Table 5. The real solidification module of the feedepending on the number of parts fed by thedieed

Nr. de piese | Modulul de solidificare real al RaportulRM; Cresterea modulului real de
alimentate maselotei The ratioRM; solidificare al maselotei
No. of fed The real solidification module o Increasing of the real solidification
parts feeder module of feeder
np Ms RM; = (Mg)s / (Me)1 AM;
[mm] [%]
j=1 13.856 1 0
j=2 17.340 1.251 25.144
j=3 19.831 1.4338 43.122
j=4 23.158 1.6713 67.119
S-a calculat de asemeneasteeca relatig a Further the relative increase of the real

modulului real de solidificare a maselot#®M; in solidification module of the feederAl;) was
raport cu cazul cand aceasta alimerteazsingud  computed for the case of a single fed part, bygusin

piesi. Relgia de calcul este: equation (6):
AMJ — (M6)J _(M6)l 100 [%] (6)
(Mg)1
in figura 7 este reprezeniagrafic sub form The figure 7 shows in histogram form the

de histograr, influena nundrului de piese influence of the number of fed parts on the real
alimentate de maselot asupra modulului de solidification module of the feeder. The figure 8
solidificare real al maselotei. In figura 8 esterepresents the relative increase of the real
reprezentdt cresterea relatit a modulului de solidification module of the feeders in dependence
solidificare real al maselotelor in furecede nunarul ~ on the number of fed parts.

de piese alimentate de masglot

0.7+
0.6
051 Figura 7. Modulul real de solidificare al maseldtei
functie de nunidrul de piese alimentate de masglot
Figure 7. Real solidification module of the feedersus

the number of fed parts
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0.1

04
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Figura 8. Crgterea relatig a modulului real de
solidificare al maseloteAM; in funaie de nunarul
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4. Concluzii 4. Conclusions

Rezultatele prezentate in tabelul 5 arat The results presented in table 5 show that the
solidificarea piesei se dasbaii dirijat de la partea solidification of the part is directed from the end
opusi maselotei spre nodul termic. Modulul de opposite to the feeder towards the hot spot. The
solidificare al alimentatorului masedejpies este cel solidification module of the feeder — part channel
mai mare in toate cazurile. Aceasta este favorabihas the greatest value in all cases. This faahktat
pentru ca maselotad oaki alimenta piesa pe tot the feeding of the part during its entire solidition
parcursul solidifiérii piesei. Solidificarea mai leita  process. The slower solidification of the chansel i
alimentatorului se explic prin faptul @ racirea  explained by its cooling significantly diminisheg b
acestuia este foarte mult ateduade Tnélzirea  the heating of the moulding sand between the part
amestecului de formare cuprins intre pigsnaseloi. and the feeder.

De asemenea rezultatele din figurilgi B arat Further, the results shown in figures 7 and 8
Ci cresterea nuriirului de piese alimentate de maselot show that the increase of fed parts from 1 to 4
de la 1 la 4 determino cratere substaiald (cu  causes a substantial growth (by 67.119%) of thie rea
67,119 %) a modulului de solidificare real al solidification module of the feeder. It follows tha
maselotei. Rezuitci prin alimentarea mai multor by feeding several parts from one feeder it is
piese dintr-o maseldteste posibil ca refia (2) $t se  possible for equation (2) to be satisfied also for
respecte la dimensiuni mai mici ale maselotelor. smaller dimensions of feeders.

Prin cuplarea mai multor piese la o magetot By connecting several parts to one feeder the
ohtinut si o cregtere a randamentului utifigi efficiency of liquid metal utilization in castingas
metalului lichid la turnare. In tabelul 6 sunt increased. Table 6 centralizes the data on the
centralizate datele privind influen nunarului de  influence of the number of fed parts on the
piese alimentate de masélaisupra randamentului de efficiency of liquid metal utilization in the feede
utilizare a metalului lichid in masefotRandamentul The efficiency of liquid alloy utilization in the
utilizarii aliajului lichid in maseldt s-a calculat cu feeder was calculated by equation (1). The
ajutorul relaiei (1). In calcul s-a considersi masa computation also considered the mass of the
alimentatorilor care leag maselota de piese. channels connecting the feeder to the parts. Steel
Densitatea @lului s-a considerap = 7,6 g/cml In  density was considered as= 7.6 g/cm. In each
fiecare caz 1n parte s-a calculat desterea relatiga  case the relative increase of feeder efficiency was
randamentului maselotei in raport cu cazul candomputed in relation to the case of a single fad pa
maselota alimenteazo pies. Creterea relatit a  The relative efficiency increase was calculatedwit
randamentului s-a calculat prin néda equation (7):

—(Ru)y ~(Ruh
ARy 100 %],
’ (Rv )1 b

unde Ry reprezini randamentul maselotei, iar where Ry represents the feeder efficiency, and
indiceleJ numirul de piese alimentat de masélot  indexJ the number of fed parts.

(7)

Tabelul 6. Modulul real de solidificare al maselgieandamentul maselotei n fuieede nuriirul de piese alimentate de masglot
Table 6. Real solidification module of feeder dmel efficiency of feeder depending of the numbeyanfs fed by the feeder

Nr. de piese Masa Masa total a alimentatorilor | Masa unei| Randamentu Cresterea relatig a
alimentate | maselotei maseloi—pies piese maselotei | randamentului maselotei
No. of fed Feeder Total mass of feeder-part Single Feeder Relative increase of

parts mass channels part mass| efficiency feeder efficiency

Np My=p°Vm M. =.NpMy m, =pVp Ru ARy,
[ka] [ka] [ka] - [%]

ji=1 2.736 0.167 1.804 0.383 0

j=2 2.736 0.334 1.804 0.540 40.99

ji=3 2.736 0.501 1.804 0.626 63.45

i=4 2.736 0.667 1.804 0.675 76.24

in figura 9 este reprezendagrafic influena Figure 9 shows the graph of the influence of
numarului de piese asupra randamentului uiihiz ~ fed parts on the efficiency of liquid alloy utilizan
aliajului lichid in maselat in the feeder.
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in figura 10 este reprezentagrafic crgterea Figure 10 shows the graph of the relative
relativi a randamentului maselotei. Rezultatele sunincrease of feeder efficiency. The results refehto
valabile pentru cazul piesei din figura 1. case of the part shown in figure 1.
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Analizand rezultatele prezentate in tabelul 5  The analysis of the results in table 5 shows that

rezulé ca In practi@ se poate dine o crateresi in practice an even greater increase of feeder
mai mare a randamentului maselotei prin reducereefficiency can be obtained by reducing its diameter
diametrului acesteia la limita perraide relaia (2). to the limit allowed by equation (2).
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