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Rezumat. Se analizedz influenta izokrii termice a  Abstract. The paper discusses the influence of thermal
maselotelor asupra solidifidi pieselor turnate. S-a insulation of feeders on the solidification of casirts.
utilizat metoda simdkii pe calculator a solidifrii The employed method was computer simulation ofyallo
aliajelor. S-au studiat mai multe variante de twena solidification. Several casting variants were azayy
privind utilizarea unor miezuri care includ matégia involving cores including thermally insulated mddés at
izolante termic la partea superidaa maselotelor. S-a the superior part of the feeders. The solidificatiime
determinat timpul de solidificarg pozitia noduluitermic  was determined, as well as the position of thesipot in

in sistemul pies — maselat. De asemenea s-a efectuat o the part — feeder system. Further an estimatedysisal

analiz estimatia privind efectul economic al iz was conducted on the economic effect of feedemtlaér

termice a maselotelor. insulation.

Cuvinte cheie: piesa turnat, solidificare, maseldt nod Key wor ds: casting, solidification, feeder, hot spot, cast
termic, font iron

1. Introducere 1. Introduction

Maselotele au rolul de a alimenta piesele turnate Feeders are designed to supply liquid alloy to
cu aliaj lichid in timpul solidifiérii pentru a compensa the parts throughout casting, in order to compensat
contragia aliajului lichid la solidificaresi a asigura the contraction of the liquid alloy during
ohiinerea unor piese compacte. Maselotele indeplinesmlidification and to ensure the obtaining of a
acest rol dac se soldifi@ mai tarziu decéat piesa compact part. Feeders fuffill this role if theyiddy
turnali. De aceea maselotele trebuieaki un modul later than the cast part, hence their solidificatio
de solidificare mai mare decat al zonei din pipe  modulus needs to be higher than that of the peaat ar
care o alimenteaz Modulul de solidificare real al thatis fed. The real solidification modulus of pim
maselotelor simple este direct prameral cu feeders is directly proportional to their diameter,
diametrul acestora. De aceea maselotele clasice au hence the large volume of classical feeders. This
volum mare. Acesta conduce la un consum mare deads to a high consumption of liquid alloy in
aliaj lichid la turnarsi la un randament zut in ceea casting and reduced efficiency of liquid alloy
ce private utlizarea aliajelor lichide la turnare. utilization.

In ultimul timp la proiectarea tehnologiilor de Recently casting technology design has been
turnare se urdreste tot mai mult rarirea eficiepei  aimed at increasing feeder efficiency in view of
maselotelor pentru reducerea consumului de aliajeducing liquid alloy consumption in casting.
lichid la turnare.

Una dintre metodele de anre a eficierei One method of increasing the efficiency of
maselotelor utilizate la turnarea pieselor dinjalia feeders used in the casting of parts from metal
metalice, congtin izolarea termit a maselotelor. alloys is thermal insulation. This method has been
Aceasi metod a inceput&fie utiizata in turritorile  applied in Romanian foundries only for a relatively
din Roméania numai in ultimul timp. Tn acest scop seshort period of time, using imported special
utilizeaz materiale izolante speciale aduse din importinsulating materials. Another method of feeder
O metod de izolare termit a maselotelor, maisar  insulation more accessible to any foundry is the
accesibil oricarei turritorii, consi in utlizarea la utilization in the superior and lateral parts of
partea superioaki lateraf a unor miezuri exterioare, exterior cores including low thermal conductivity
care § incluck materiale cu conductibiltate terdic materials (like air, polystyrene, etc.). The adaget
redusi (de exemplu aer, polistren etc.). Acéast of this method is that the cores are made from low
metoda are avantajulicmiezurile se executcu cost materials in the same foundry. A requirement,
materiale ieftine, chiar in tuitoria respectd. Este  however, is that the cores are built such as to
necesar iri§ ca miezurile fie astfel construite, incat acquire a sufficient mechanical strength to the
si aiti o rezisteti mecanid suficiend la temperatura casting temperature of the alloy.
de turnare a aliajului.
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2. Scopul lucrarii 2. Pur pose of the paper
Tn lucrare se analizeain ce nisu, utilizarea The paper discusses the extent to which the
unor miezuri izolante termic, asigurreducerea utilization of thermally insulating cores ensurbs t
consumului de aliaj lichid la turnare. diminishing of liquid alloy consumption in casting.
Cercetarea s-a realizat prin simularea pe Researchwas conducted by computer simulation
calculator a solidifigrii sistemului pies turnat —  of the cast part — feeder system solidificatione Th

maselai. S-a analizat influga utilizirii miezurilor ~ study also included the influence of thermally
izolante termic asupra poei nodului termicsi  insulating cores on the location of the hot spat an
asupra timpului de solidificare a sistemului pies in the solidification time of the part — feederteys.
maseloi. De asemenea s-a analizat consumul d&ventually the issue of liquid alloy consumption in
aliaj lichid la turnare. casting was analyzed.

3. Mod de lucru 3. Working method

S-a analizat solidificarea unei piese turnate cu  The solidification of a cast part was analyzed of
grosime relativ marei cu tendind de apatie a unei  relatively great thickness and with the tendency of
retasuri. Piesa turriat supud cercetrior este  producing shrinkholes. The part is shown in Figure
aratati in figura 1. Piesa analizatre o solidificare 1. Its solidification is directed upwards, from
dirijata de jos in sus. bottom to top.

SectiuneaA- A

patrat 100 x 100

patrat 60 x 60

N

Figura 1. Piesa turnat
Figure 1. Cast part
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S-a analizat solidificarea acestei piese in cinci  The solidification of the part was analyzed in

variante de turnare diéjgum urmeax five casting variants, as follows:

- fara maselat; - no feeder;

- cu o maseldt laterad clasi@ avand grosimea - classic lateral feeded0 mm) of thickness equal
egal cu grosimea piese®60 mm); to that of the part;

- cu 0 maseldt laterai cu ®60 mm, izolad la - lateral feeder ofb60 mm, insulated by a plane
partea superioarcu un miez plan, care core in core at the superior part, including a thermal
interior un strat din material izolator termic; insulating layer at the interior;

- cu 0 maseldt laterai cu ® 60mm, izolad la - lateral feeder ofb60 mm, insulated at the upper
partea de sug lateral cu un miez de tip pahar, part and laterally with a cup shaped core,
care include in interior un strat izolator termic; including a thermal insulating layer at the

- cu 0 maseldt laterai cu dimensiuni reduse interior;

(grosime®50 mm), dar care este acopestussi - lateral feeder of small dimension®50 mm

lateral cu un miez de tip pahar, care include in thickness) covered at the upper part and laterally

interior un strat izolator. by a cup shaped core including an insulating
Poziia si dimensiunile formei si ale layer at the interior.

maselotelor in cele cinci variante de turnare sunt Figures 2 to 6 show feeder geometry and

aratate in figurile 2 + 6. Condile simukhrii dimensions in the five casting variants. Casting an

solidificarii au fost identice n toate cazurile. In simulation conditions were maintained identical in
practii se pot asigura condi similare de all cases. In practice this can be ensured orilyeif
experiment, dac toate cele cinci piese se toarn five parts are cast simultaneously into the same
simultan in aceaaforma si sunt alimentate din mould and are fed from the same gating system.
acees retea de turnare.
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Figura 2. Pozia noduluitermic in cazul tu#ni
fara maseloi (varianta 1)

Figure 2. Hot spot position in the case of casting
without a feeder (variant 1)
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Figura 4. Pozia nodului termic in cazul tufini cu
maseloi cu® = 60 mm pre#zuta cu miez izolant plat pe
suprafaa superioar (varianta 3)
Figure 4. Hot spot position in the case of casviity a
feeder (0 = 60 mm) endowed with an insulating core
only at the superior face (variant 3)

Pentru simularea solidificii s-a utilizat un soft
2D bazat pe un model matematic cu difgeefimite.
La simulare, sgminea prin ansamblul formei (cu
dimensiuni 400x400 mm) a fost divizain volume
elementare cu laturA = 2 mm. Intervale de timp
elementare au avut valoarea= 0,1 s. Valoarea
intervalului de timp elementar a fost corélatu
dimensiunea elementului de volum € 2 mm)si
cu proprieitile termofizice ale materialeloi.(p, c)
astfel incat & se Indeplineasc condiia de
convergeta a solgilor ecuaiei difereniale a
transmisiei @éldurii, care st la baza modelului
matematic utilizat de softul pentru simulare.
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Figura 3. Pozia noduluitermic in cazul tu#ini cu
maseloi laterad simphk cu @ = 60 mm (varianta 2)
Figure 3. Hot spot position in the case of castiith a

simple lateral feeder ab = 60 mm (variant 2)
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Figura 5. Pozia noduluitermic in cazul tu#ini cu
maseloi cu® = 60 mm cu miez izolant de tip pahar
(varianta 4)
Figure 5. The hot spot position in the case castiily a
feeder (® = 60 mm) insulated on both the superior and
lateral faces (variant 4)

For the simulation of the solidification a 2D
software product was used, based on a mathematical
model with finite differences. In simulation the
section through the assembled mould (of dimensions
400x400 mm) was divided into elementary volumes
of side A = 2 mm. The elementary time intervals
were oft = 0.1 s. The value of the elementary time
interval was correlated with the dimension of the
elementary volume A = 2 mm) and the thermo-
physical properties of the mould materials , c),
such as to satisfy the requirement of convergefce o
solutions of the differential equation of heat
transmission between the mould elements, that
underlies the mathematical model used for the
simulation of the solidification process.
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Figura 6. Poria nodului termic in cazul tudini cu
maseloi cu® = 50 mmsi cu miez izolant de tip

! Lt pahar (varianta 5)
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Softul 2D are avantajulacpune in evidei cu The 2D software package has the advantage of
suficientz precizie pozia nodurilor termice in highlighting the positions of the hot spots with
condiiile unui timp de lucru mult mai mic pentru sufficient precision in a significantly shorter
simulare. Pe baza rezultatelor siamil 2D a  working time taken up by simulation. Based on the
solidificarii se poate estima timpul real de results of the 2D simulation of solidification theal
solidificare in condiile unei rciri 3D. In acest solidification time for 3D cooling can be estimated
scop se utilizeazrelaia: by means of equation (1):

2
Map
tap =tp M—;DJ , (1)

undets;p reprezini timpul de solidificare in congle where §p represents the solidification time for a 3D
unei simudri (solidificar) 3D; t,p — timpul de simulation (of solidification)t,, — the solidification
solidificare in condiile unei simuiri (solidificari) time for a 2D simulation (of solidification);
2D; M3, — modulul de solidificare real al maselotei M3 — the real solidification modulus of the feeder
(sau al piesei in cazul 1) in cotiteé solidificarii (or part in case 1) for 3D solidificatioM,, — the
3D; My, — modulul de solidificare real al maselotei real solidification modulus of the feeder (or part
(sau al piesei in cazul 1) in cotidgé solidificarii case 1) for 2D solidification.

2D.

Cercetlrile prin simulare au fost realizate n Solidification was simulated for parts cast from
condtiile turnarii piesei din foni cengie eutectid.  eutectic grey cast iron. Table 1 shows the valdes o
Valorile marimilor termofizice utilizate la simulare the thermo-physical quantities used in simulation.
sunt date in tabelul 1.

in figurile 2 + 6 este ata& poziia nodurilor Figures 2 + 6 show the position of the hot spots
termice in sistemul piés- maselat in cele 5 cazuri in the part - feeder system for the 5 simulate@sas
pentru care s-a realizat simularea. In figurile Z1+ Figures 7 + 11 show the distribution of the
este aftai repartizarea izotermelor la s§iml isotherms at the end of solidification in the gaestt
solidificarii sistemului pies turnati — maselat, in - feeder system for the 5 casting variants. Table 2
cele cinci variante de turnare. in tabelul 2 swated includes the coordinates of the hot spot (the end
coordonatele nodului termic (punctul in care sepoint of solidification), the solidification time
termira  solidificarea  aliajului), timpul de obtained by 2D simulation and the estimated
solidificare olinut prin simulare 2Dsi timpul de  solidification time for 3D cooling, computed by
solidificare estimat in cazuicirii 3D, calculat pe equation (1).
baza relgei (1).
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Tabelul 1. Mirimile termofizice utilizate la simularea solid fidi
Table 1. Thermo-physical quantities used in theufibhion of solid ification

Denumirea r@rimii Simbol fizic Unit. de misuia | Valoare
Quantity Physical Symbo| Unit of measure| Value
Pasul divizrii formei

1 A 0.002
Network edge increment of mould division m
Diviziunea de timp

2 Time division ! s 0.1

3 Temperatura mediu lui inconfitor Tex o°c 20.0
Environment temperature

4 Coeficientul specific de schlmp termlf: al formelmadlul inconjuitor wex WI(-K) 10.0
Mould heat exchange coefficient with environment

5 Tempgratura eutectia fontei tunate Tsme oc 1150
Eutectic temperature of the cast iron
Coeficientul de conductivitate terriia formei

6 Thermal conductivity coefficient of mould rsfo Wi(m-K) 0.84

7 | Coeficientul de cc.)n.ductlwtgtle terniie allajl_JIw solid Asme Wi/(m-K) 40
Thermal conductivity coefficient of the solid alloy
Coeficientul de conductivitate terrii@ aliajului lichid

8 Thermal conductivity coefficient of the liquid ajlo Mme Wi(m-K) 30
Cildura specifig a forme

9 Specific heat of the mould Csfo J(kg-K) 1170
Cildura specifi@ a aliajului lichid

10 . N Clme Ji(kg-K 850
Specific heat of the liguid alloy (kg-K)
Caldura specifid a aliajului solid )

11 Specific heat of the solid alloy Csme J(kg-K) 750
Densitatea formei

12| oo density pfo Kg/n? 1550
Densitatea aliajului

13 me Kg/nt 6700
Alloy density P g
Cildura specifid latent de solidificare a aliajului turnat

14 Specific latent solidification heat of the casowll Lme kg 250000

15 Tgmperatura iniala a formei Tofo o°c 20
Initial te mperature of the mould

16 Tgmperatura iniala a allaquu |.I|ch|d Tome oc 1300
Initial te mperature of the liquid alloy

17 Te;r_nperatura iniala a |zola_toruIU| Toiz oc 20
Initial te mperature of the insulator
Coeficientul de conductivitate terriia izolatorului :

18 Thermal conductivity coefficient of the insulator Asiz Wim-K) 0.1
Cildura specifid a izolatorului .

19 . . C J/(kg-K 1200
Specific heat of the insulator 51z (kg-K)

20 Densitatea izolatorului iz Kg/n? 10

Insulator density

Figura 7. Reparitizé?eawizo"[merrﬁ'e lor in ansamblurhfeirin cazul turarii piesei fira maseloi (varianta 1)
Figure 7. Distribution of the isotherms in the asbly of the mould in the case of casting withodeeder (variant 1)
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Figura 8. Repartizaréa izotermelor in Hbie;a tdrirmtazul turdrii cu maseloi laterad simph cu® = 60 mm (varianta 2)
Figure 8. Distribution of the isotherms in the gzt in the case of casting with a simple latiedier ofd = 60 mm (variant 2)

| I

Figura 9. Repartizarea izotermelor in gsigemaselod in cazul turéiriicu maseloi laterai cu®=60 mm cu miez
izolator plan la partea superi@gwarianta 3)
Figure 9. Distribution of the isotherms in the cpatt and the feeder in the case of casting witheaal feeder of
® = 60 mm with an insulating core plane at its sigyvdace (variant 3)

‘ .75

Figura 10 Repartizarea izotermelor in gigemaselod in cazul turérii cu maselod lateraf cu miez izolator de tip
paharicu® = 60 mm (varianta 4)
Figure 10. Distribution of the isotherms in thetcpart and the feeder in the case of casting widteral feeder of
@® = 60 mm with a cup type insulating core (variapt 4

i
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Figura 11. Repénizarga izotermelor in 5istémust£p4emaseloﬁ in cazul turdrii cu maseloi laterad mica,
cu® =50 mmsi cu miez izolator de tip pahar (varianta 5)
Figure 11. Distribution of the isotherms in thetpafeeder systemin the case of casting with aldataral feeder

of ® = 50 mm and cup type insulating core (variant 5)
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Tabelul 2. Rezultate privind paia sitimpul de solidificare a nodului termic din sistal maselot piesi turnat
Table 2 Results related to position and solidifizattime of hotspots in the feeder — cast partesyst

Varianta de turnare X y Poztia nodului termic top tap
Variant of casting [mm] | [mm] | Hot spot position [s] [s]

1 Fira maselod 205 231 | In centrul seianii prin piesi 602.2 196.0
No feeder In the centre of the section through the part

2 | Cu maselatsimpk 179 209 | In maselafin partea de jos, sub planul de 1233.9| 369.2
Simple feeder separée la 5 mm de jonunea maselotei cu

canalul pieg-maseloi

In the inferior part of the feeder beneath the
separation plane, at 5 mm distance fromthg
joining point of feeder and channel

3 | Cu maselatizolati pe 183 197 | Tn maselatin partea de mijloc, deasupra 1345.2 391.3
suprafaa superioar planului de sepatk, la 11 mm de jontmnea
Feederinsulated on maselotei cu canalul pigsnaseloi
superior face In the middle part of the feeder above the

separation plane, at 11 mm distance from the
joining point of feeder and channel

4 | Cu maseldtizolati sus| 193 167 | In maselatin partea de sus, la 21 mm de 1823.5| 763.8
si lateral jonctiunea maselotei cu canalul pdes
Feeder insulated on maselod
superior and lateral In the superior part of the feeder at 21 mm
faces distance fromthe joining point of feeder anfd
channel
5 | Cu maselatavand 197 169 | Tn maselatin partea de sus, pe axa maselote| (687.0| 594.7
dimensiuni reduse 25 mm de jontiunea maselotei cu canalul
izolatd sussi lateral piesi-maselol)
Small feeder insulated In the superior part of the feeder on the feedefr
on superior and axs (at 25 mm distance fromthe joining
lateral faces point of feeder and channel)

X, y — Coordonatele nodului termic in xOy / y% Hot spot coordinates in xOy frame of reference

4. Analiza rezultatelor 4. Analysis of results

Din analiza rezultatelor se obs&re in cazul Analysis of the results reveals that for the case
utilizarii unei maselote simple neizadatnodul of an un-insulated simple feeder the hotspot is
termic este situat in apropierea canalului détle§ located close to the channel connecting feeder and
maselai piesi (figurile 3 si 8). Aceast poziie a  part (Figures 3 and 8). This position of the hatspo
nodului termic ardt ca n acest caz maselota indicates that in this case the feeder operatds at
functioneaz la limitd. Exis& riscul ca porozitatea limit. The risk exists that porosity caused by the
cauzai de contraga aliajului la solidificare  se  contraction of the alloy in solidification expands
extind in piesa turnat into the cast part.

Comparand valorile timpului de solidificare A comparison of the values of the solidification
(tabelul 2) se obseivca timpul de solidificare a time (Table 2) reveals that the solidification tiofe
maselotei simple este practic de @laui mai mare the simple feeder is practically double than tHat o
decéat timpul de solidificare a piesérd maselai, the part cast without a feeder, for the same tkis&n
desi grosimea pieseaii a maselotei este aceeé&60  of part and feeder (60 mm). This is explained k& th
mm). Aceasta se explicprin faptul & plasarea fact that placing the feeder close to the part
maselotei n apropierea piesei detetmiro  determines a considerable modification (increase)
modificare (o crgtere) considerakila modulului de  of the real solidification modulus of the system.
solidificare real al sistemului.

Izolarea maselotei la partea supetioau un Insulating the feeder at its superior part with a
miez care include un strat de material izolantcore including a layer of insulating material
(figurile 4 si 9) conduce cum era deteptat la  (Figures 4 and 9) causes, as expected, the dstanci
indepirtarea nodului termic de jotianea cu piesa of the hotspot from the joining point with the cast
turnati. Nodul termic se deplaseazspre partea part. The hotspot moves towards the upper part of
superioa¥ a maselotei. Solidificarea cea maithe feeder. The most favourable solidificationta# t
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favorabii a maselotei este in cazul cAnd maselotdeeder occurs in the case of the feeder is insilate
este izolat atat pe suprafa superioar catsi pe  on both its superior and lateral faces (Figures, 5,
suprafaa lateral (figurile 5, 6, 1Gsi 11). Timpul de 10 and 11). The solidification time of the feeders
solidificare a maselotelor osie considerabil prin  grows considerably due to the utilization of
utilizarea miezurilor izolante. Chiagi in cazul insulating cores. Even in the case of the thinner
maselotei izolate cu grosime redys = 50 mm), insulated feederd§ = 50 mm), of smaller thickness
mai mica decéat grosimea piesei, timpul de than that of the part, the solidification time bet
solidificare al maselotei este mai mare decat timpufeeder is greater than that of a simple feeder of
de solidificare al maselotei simple cu diametrudiameter® = 60 mm. In the case of using a thinner
® = 60 mm. n cazul utilirii unei maselote izolate insulated feeder (of 50 mm diameter) the obtained
cu grosime redus (cu diametrul de 50 mm) se position of the hotspot is as favourable as in the
oktine o pozie a nodului termic la fel de favorabil case of the 60 mm diameter feeder.

ca in cazul maseloteiizolate cu diametru de 60 mm.

Rezultatele ofinute pun in evidad The obtained results highlight the possibility of
posibilitatea reducerii considerabile a volumuluiconsiderably reducing feeder volume by their
maselotelor prin izolarea terrdica acestora cu thermal insulation by means of cores of reduced
mie zuri cu conductibilitate terndicedus. thermal conductivity.

Miezurile care includ un material izolant sunt The cores including an insulating material are
accesibile tuturor tugtoriilor, deoarece suntsar  accessible to all foundries, as they are easiy
de realizatsi de executat. Este necesarainsa achieved and manufactured. It is however necessary
miezurile & aibi Insi o rezisteti mecani@  that all cores have a sufficient mechanical sttengt
suficient la temperatur ridicata, pentru ca acestea at high temperatures, in order to resist the pressu
si reziste la presiunea exerciaasupra lor de of the liquid alloy. Hence experimental research is
aliajului lichid. De aceea se impune realizarear unocalled for concerning core construction and
cercefri experimentale privind constrtie si  dimensions, as well as sutable insulting materials
dimensiunile miezurilor, precungsi materialele
izolante posibile de utilizat.

5. Aspecte economice 5. Economic aspects

in tabelul 3 este prezeniah analiz economié Table 3 presents an economic analysis of the
privind reducerea consumului de aliaj lichid (font reduction of liquid alloy (grey cast iron)
cengie) la turnare n cazul piesei analizate. Esteconsumption in the casting of the analyzed pare Th
comparat consumul de aliaj lichid la turnare incomparison refers to the consumption of liquid
varianta de turnare cu masélolaterai simph  alloy in the variant of casting with an un-insuthte
neizolat termic, avand diametrub60 mm,si in  simple lateral feeder ab60 mm diameter and the
varianta de turnare cu masélou grosime reddssi  variant using a thinner feeder insulated at its
izolat sussi lateral cu miez de tip pahar. Din tabel superior and lateral part and a cup type core. The
se observ ca reducerea relativa consumului de table reveals a 30% relative reduction of liquid\al
aliaj lichid pentru umplerea maselotei este de 30%.consumption for filling the feeder.

Generalizand aceasteducere a consumului de Generalizing this reduction of liquid alloy
aliaj lichid pentru cazul unei tuitorii cu o consumption for the case of an entire foundry
produgie de 6.000 tone piese turnate livrate anuaproducing 6,000 tons of delivered cast parts ygearly
se poate face un calcul economic estimativ privindan estimated economic calculation can be made for
cresterea productivitii si reducerea consumurilor the increase of productivity and diminishing of
de materiale si manopef la turnare pentru material and work consumption in casting.
turnitoria respecti.

Se estimeaizca in cadrul turatoriilor de font It can be estimated that in the case of grey cast
indicele mediu de utilizare a aliajului lichid e€),7 iron foundries the mean index of liquid alloy
(sau 70%). Aceasta corespunde unui consum detilization is of 0.7 (or 70%), corresponding to a
30% de aliaj lichid pentru tele de turnaresi  30% consumption of liquid alloy for gatings and
maselote. Din aliajul lichid consumat pentreefele  feeders. From the total mass of liquid alloy
de turnaresi maselote se estimeamn procent de consumed for gatings and feeders, it is estimated
50% pentru maselotsi respectv 50% pentru that 50% are used for the gatings and the other 50%
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retelele de turnare. for the feeders, respectively.
Tabelul 3 Reducerea consumului de aliaj lichidulnarea pieseide préfin cadrul modelului experimental
Table 3. Reduction of the liquid alloy consumptinrcasting of the test piece for the e xperimentatie
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Varianta de turnare
Variant of casting kg cns kg %
1 Varianta ac_tualcu_ maselcﬁ laterak s_lmpﬁ, neizolad (flg_ura 3) 5215 360 2 50 0
Current variant with un-insulated simple lateradder (Figure 3)
2 Varianta propus cu maselat redus si izolata lateralsi sus cu
miez (figura 6)
Proposed variant with reduced feeder insulatets auperior and 5.215 250 175 30
lateral part with a core (Figure 6)

Se are in vedere un cost mediu de 4 euro/kg de The considered average cost is of 4 Euros/kg of
fonti piese turnate livrate. In acest cost se estimeazlelivered grey cast iron parts. Within this cost, 2
2 euro/kilogram de fodatlichida costul energiei, al Euros/kg liquid alloy is estimated to be the cdst o
manopereisi al regiei aferente pentru topire@  energy, work and overheads for the melting and
turnarea aliajului in forme. mould casting of the alloy.

La o produgcie de 6000 tone piese turnate For a production of 6,000 tons of delivered cast
livrate este necesaro cantitate total de 8571,4 parts a total quantity of 8571.4 tons/year is nexgl)i

tone/an conform refei: according to equation (2):
Miiquid = Mpars* 100 / 70 = 6000 x 100 / 70 = 8571.3 tons/year. 2) (
Din aceagi cantitate de aliaj lichid tojitanual From this quantity of liquid alloy melted
se consui in rgelele de turnargi Tn maselote yearly, a quantity of 2571.3 tons/year is consumed
2571,3 tone /an conform ré@éi: for gatings and feeders, according to equation (3):
Mlostliquid = Mliquid - Mpans =8571.3 — 6000 =2571.3 tonS/year. (3)

Din aceast cantitate de aliaj lichid 50% se From this quantity of liquid alloy 50% are
consum pentru umplerea maselotelor. Anual masaconsumed for filling the feeders. Annually the mass

de aliaj lichid consumatpentru maselote este: of liquid alloy consumed for feeders is:
Mieders= Mlostliquid x 0.5 =2571.3 x 0.5 = 1285.65 tonS/year. (4)
Avand in vedere rezultatele din tabelulsB Considering the results from table 3 and

generalizand aceste rezultate prin extrapolare lgeneralizing these by extrapolation to the leved of
nivelul unei tur@torii care produce 6000 tone piese foundry producing 6,000 tons of parts yearly, it
anual, rezult ca prin aplicarea maselotelor izolate follows that for using insulated feeders a 30%
se realizeazo reducere a consumului de aliaj lichid reduction of the liquid alloy consumption is
cu 30%. In valoare absciueconomia anualde achieved. As an absolute total value the yearly

aliaj lichid este datde relaia: economy of liquid alloy is given by equation (5):
Msaved liquid= Migeders X 30 / 100 = 1285.65 x 30 / 100= 375.695 tonsqofid metal/year. 5)
Valoarea economigit in euro corespunzand The saved value in Euros corresponding to

energiei, manopereji a regiei, la o pondere a energy, work and overheads, for a weighting of
acestor elemente in costuride 2 euro/kg aliajdich these elements in the total cost of 2 Euros/kgdiqu

este de 751.390 euro/an conformtiela alloy, is of 751,390 Euros/year according to
equation (6):
Saved value = Myed iiquid tons® 1000kg x 2Euros = 375.695 x 1000 x 2= 751,39%04%year. (6)
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Aliajul lichid economisit poate fi folosit la The saved liquid alloy can be used for the
turnarea altor piese. Setioe astfel o crgere a casting of other parts. Thus an increase of cast pa
produciei de piese turnate, la acglaonsum total production is obtained for the same consumption of
de energissi manopei. Cantitatea de piese care seenergy and work. The quantity of parts that can be

poate turna suplimentar esteadde relaia: cast additionally is given by equation (7):
AMadditional parts= Msaved iiquia X 70 / 100 = 375.695 x 70 / 100 = 262.9865 tomsspeear. (7)
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