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Rezumat. Sunt prezentate rezultatele tioloite prin
cercetare experimeniateferitoare la influeta racitorilor
asupra fungonirii maselotelor.

Rezultatele experimentale confikm rezultatele
studiului realizat prin simularea solidifigi. In cazul
analizat, utilizarea unuiacitor plasat la baza nodului
termic al piesei turnate a condus lasteesa indicelui de
utilizare a aliajului lichid la turnare de la 21%9la
33,39%, adig cu 51,84%.

Cuvintecheie: piesa turndt maselat, racitor

1. Scopul lucrarii

Maselotele d§i indeplinesc rolul dacin timpul
solidificarii aliajului lichid din forma de turnare este
asigurat un gradient de temperatusuficient,
dinspre piesa turn@t spre maselét Aceasta
conduce la dimensiuni mari ale maselgiaieci la
un randament deut privind utilizarea aliajului
lichid la turnare [4-7]. Este posibil ca gradientd
temperatut piesi — alimentator — maselgtsi fie
influentat favorabil prin utilizarea deacitori n

Abstract. The paper presents the results obtained by
experimental research concerning the influence of
coolers on feeder operation.

The experimental results confirm the results of the
simulation of solidification study. In the analyzedse,
the placing of a cooler at the base of the cadiwtgspot
has caused a 51.84% increase of the liquid alloy
utilization index, namely from 21.99% to 33.39%.
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1. Aim of the paper

The feeders fulfill their role if during
solidification of the liquid alloy in the mould the
ensure a sufficient temperature gradient from the
casting towards the feeder. This however requires
large feeder dimensions and thus causes a reduced
efficiency of liquid alloy utilization [4-7]. Theant-
feeder-feeding channel temperature gradient can be
favorably influenced by using coolers in the cagtin
mould [2]. Hence feeder volume can be reduced.

forma de turnare [2]. In acest mod se poate reducBreviously, researches carried out by computer

volumul maselotelor. Cercetle efectuate anterior,

prin simularea solidifigrii pe calculator, au
confirmat aceasta [3].
In cadrul acestei lugri sunt prezentate

rezultatele cercétilor experimentaleefectuate de
autori, care au urfinit sa purd in evidema in ce
masuia utilizarea de Z&citori poate influera
consumul de aliaj lichid la turnarg deci costul
pieselor turnate.

2.Mod delucru

S-au efectuat cercgt prin turnarea
experimentad a unor piese de prab S-a turnat
aceegi piesa care a fost utilizatin cadrul studiului
efectuat prin simularea solidifidi [3]. Piesa
turnak asupra #reia s-au efectuat cerddte
experimentale esteaati in figura 1.

Piesa a fost turnatin patru variante de
maselotare:
- fara maseloi si fara racitor (varianta 1);
- cu 0 maselat cu grosimea dm = 60 mgi fara

racitor (varianta 2);

- Cu 0 maselatcu grosimea dm = 60 mgn cu un

simulation of solidification have confirmed thig.[3

The paper presents the results of experimental
research conducted by the authors who aimed at
revealing the extent to that cooler utilization can
influence liquid alloy consumption in casting and
thus the manufacturing cost of cast parts.

2. Working methodology

Research was conducted by experimental
casting of test samples. Figure 1 shows the
conventional part used for the experimental
researchlt was cast the same piece that was used in
the study conducted by simulating of solidification

[3].
The same part was cast in four variants:
- casting in the absence of a feeder and cooler
(variant 1);
- casting with a feeder of thickness dm = 60 mm
and in the absence of a cooler (variant 2);
- casting with a feeder of thickness dm = 60 mm
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racitor exterior (varianta 3);

- cu 0 maselat cu grosimea dm = 80 msi fara

racitor (varianta 4).

with an external cooler (variant 3);
- casting with a feeder of thickness dm = 80 mm in
the absence of a cooler (variant 4).
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Figura 1. Piesa turnat
Figure 1.The casting

in toate cazurile #timea maselotei a fost
Hm = 120 mm. Modul de amplasare a maselotelorHm = 120 mm. Figures<2 show the locations of

a racitorului si dimensiunile acestora

esteatat Tn

figurile 2+4. S-au utilizat maselote cu seoe

patrati. Aceasta nu afectedzinsi
privind influena racitorilor asupra

concluziile
fungonarii

maselotei. Rcitorul utilizat Tn varianta 3 a fost

executat din foritcenyie.

_

In all cases the height of the feeder was of

the feeders, the cooler and their dimensions.

Feeders of square cross section were used, what
however does not influence the conclusions

regarding the influence of coolers on feeder

operation. The cooler used for variant 3 was made
from grey cast iron.
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Figura 2. Schema tufri cu maselat cu dm = 60 mmgi fara racitor (varianta 2)
Figure 2. Schematic of casting with a feeder of=d60 mm and in the absence of a cooler (variant 2)
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Figura 3. Schema tugrii cu maselat cu dm = 80 mngi fara racitor (varianta 4)
Figure 3. Schematic of casting with a feeder of=l80 mm and in the absence of a cooler (variant 4)
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Figura 4. Schema tugrii cu maselat cu dm = 60 mngi racitor (varianta 3)
Figure 4. Schematic of casting with a feeder of=l60 mm with a cooler (variant 3)

Aceasl etafii a cercelrii a urmirit sa verifice This stage of the research was aimed at
valabilitatea rezultatelasi concluziilor stabilite prin  verifying the validity of the results and conclusso
simularea solidifigrii pe calculator [3]. Piesele au obtained by computer aided simulation [3]. The
fost turnate simultan Tn aceedorma de turnare, parts were cast simultaneously into the same mould
din fonta ferito-perlitica cu grafit nodular. made from ferrite-pearlite spheroidal graphite cast
Compoziia chimic a fontei turnate este dain  iron. The chemical composition of the cast alloy is
tabelul 1. given in table 1.

in figura 5 este atati plasarea modelelor pe Figure 5 shows the location of the models on
placile de formare (respectiv amplasarea pieselor Tithe moulding plates (the location of the partshia t
forma de turnare). In figura 6 suntitate aspecte de casting mould, respectively). Figure 6 shows
la exectia formelorsi turnare. aspects of mould manufacturing and of the casting

process.

Tabelul 1 Compozia chimic a fontei turnate Tn piese
Table 1. Chemical composition of the utilized de

Element C Si Mn P S Cr Ni Mo Al Cu Ti Mg
u.m % % % % % % % % % % % %
%%rrt]'tgl:]tt 3.60 243 | 0.333 0.14% 0.043 0.046 0.021 0.003 0J04B03 0.01| 0.069§
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a) semiforma inferioar b) semiforma superioar
a) inferior semi-mould b) superior semi-mould
Figura 5 Pozionarea modelelor peaile portmodel a) semiforaninferioa’; b) semiforni superioat
Figure 5. Positioning of the models on the suppgrgilates a) inferior semi-mould; b) superior semoiuld
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Figura 6. Exectia formei
Figure 6. Manufacturing of the mould

3. Rezultate experimentale 3. Experimental results

Pentru a pune in evidgninfluenta racitorului In order to highlight the influence of the cooler
asupra poziei nodurilor termice respectiv asupra on the position of the hotspots and shrinkholes
pozitiei retasurilor, pieselai maselotele au fost respectively, the castings and feeders were
sedionate transversal in final s-a ficut de transversally sectioned. The influence of the aoole
asemenea o evaluare a infleemacitorului asupra  on the liquid alloy utilization index in casting sva

indicelui de utilizare a aliajului lichid la turrer also assessed.
Indicele de utilizare a aliajului lichid la turnare Liquid alloy utilization index in the feeder
(I.U) s-a calculat cu refe [7]: (I.U) is calculated by the equation [7]:
u=—"" 100 [%6]
Us=o—— 6 (1)
Vp=Vm
unde: \b —volumul piesei turnate; \y'— volumul where: b — the volume of casting ;W- the feeder
maselotei. volume.
in figurile 7 + 10 este ditat aspectul Figure 7+ 10 illustrate the macroscopic aspect

macroscopic al pieselogi maselotelor semnate of the castings and feeders sectioned after
dupi solidificare (obseruw#e: retasurile sunt solidification (note the shrinkholes are circled, the
incercuite, celelalte zone inchise la culoare dimther dark areas in the photographs are stains
fotografii sunt pete cauzate déierea mecanica  caused by the mechanical sectioning of the parts).
pieselor). Pozia retasurilor este maré@atpe  The shrinkholes position is pointed out in the
fotografii printr-un cerc. In piesa turmatfira  pictures (micrographs) with a circle. In the case o
maselod s-a obinut o retasut in zona mai grodsa  the part cast without feeder, a shrinkhole appears
piesei, n apropierea tedei de turnare. In celelalte the central area of the massive part of the casting
cazuri retasura s-a format Th masgloin cazul the level of the feeding channel in the area of the
piesei turnate cu maseiatu grosimea dm = 60 mm hotspot. In other cases the shrinkhole is genered i
si fard racitor (varianta 2) retasura se forma@dm  the feeder. In the case of the part cast with ddiee
maselod, Tn apropierea alimentatorului. Acest caz of thickness dm = 60 mm and in the absence of a
nu este satigtator deoarece existpericolul ca, in  cooler (variant 2) the shrinkhole is generatechm t
cazul unor perturba ale solidificarii, retasura $se  feeder, close to the feeding channel. This case is
extinda in piesa turnat not satisfactory because there is a danger inafase
some disturbances of the solidification, the
shrinkhole to be expanded in the casting.

In celelalte do& cazuri (variantele 8 4), piesa In other two cases, the part cast with a feeder of
turnati cu maseldt cu grosimea dm = 80 mmaffi  thickness dm = 80 mm and in the absence of a
racitor) si piesa turngt cu maseldt cu grosimea cooler (variant 4) and with a feeder of thickness
dm = 60 mmsi cu racitor, retasura s-a format spre dm = 60 mm and a cooler (variant 3) the shrinkhole
partea superioar a maselotei. In aceste cazuri, is generated towards the superior part of the feede
maselota a funionat corespuritor. In these cases the feeder operated properly.
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Figura 7. Segiuneaprin piesa turrﬁa,tfré maselot
Figure 7. Section through the part cast in the mtzsef a feeder
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retasura concentrata .
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Figura 8.Seciune prin piesa turnattu maselat cu grosimea dm = 60 mniirdi racitor
Figure 8. Section through the part cast with adeed thickness dm = 60 mm, in the absence of ¢éecoo
(maseloi = feeder; retasérconcentrat = compact shrinkhole; piesa = casting)
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Figura 9. Segune prin piesa turnatcu icitor si maselod cu grosimea dm = 60 mm
Figure 9. Section through the part cast with a@oahd feeder of thickness dm = 60 mm
(maseloi = feeder; porozitate = porosity; retasapncentrat = concentrated shrinkhole; piesa = castitigitor = cooler)
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Figura 10. Satune prin piesa turnaffara racitor, cu maseld@tcu grosimea dm = 80 mm
Figure 10. Section through a part cast in the atzseha cooler and with a feeder of thickness dd®nm

in tabelul 2 este calculat indicele de utilizare a
aliajului lichid Tn cele doi variante care asigiro
functionare corespuimare maselotelagi obtinerea
unor piese compacte (variantelgi 3l din figurile 9
si 10). Pentru calculul volumelor s-au utilizat dete
pieseisi ale maselotelor din figurile 1 4.

Table 2 features the computed liquid alloy
utilization index in the two variants that ensure a
adequate operation of the feeders and the obtaining
of compact parts (the variants 3 and 4 of figures 9
and 10). The volumes were computed based on part
and feeder dimensions shown in figures4.

Tabelul 2 Valorile indicelui de utilizare a aliajullichid in maselat
Table 2. Values of the liquid alloy utilization iex in the feeder

. N Volumul Indicele de utilizare a
Grosimea Inaltimea L Volumul C
Nr , . ’ . piesei . metalului lichid n
Varianta de turnare maslolotei maselotei maselotei
crt. - - Part maseloi
Variant of casting Feeder Feeder : Feeder - o
No. . ) (casting) Liquid alloy utilization
thickness height volume : .
volume index in the feeder
- - dm Hm Vp Vm .U
u.m - mm mm crmh cnt %
Fara racitor (var. 4)
1 No cooler (var. 4) 80x 80 120 180.48 640 21.99
Cu rcitor (var. 3)
2 With a cooler (var. 3) 60 x 60 120 180.48 360 33.39
4, Concluzii 4. Conclusions

Analiza pieselor turnate experimental au Analysis of the experimentally cast parts
condus la urritoarele concluzii: yielded the following conclusions:

- la varianta 4 (in compafa cu varianta 2) retasura - At variant no. 4 (compared to variant 2) the
s-a Indeprtat de alimentator, ceea ce garanieaz shrinkhole is distanced from the feeding channel,
obtinerea unei piesaisitoase, dra retasuri; what ensured the obtaining of a healthy,

shrinkhole-free part;

Casting the part with a feeder of thickness

dm = 60 mm and a cooler at the inferior part of

the hotspot (variant 3) determines the shrinkhole

moving towards the superior part of the feeder

(compared to variant 2) ensuring good operation

of the feeder;

- Utilization of coolers next to the hotspot of the
part allows diminishing of feeder volume and

- turnarea piesei cu maselotcu grosimea -
dm = 60 mmsi cu un #citor la partea de jos a
nodului termic (varianta 3) deterniimleplasarea
retasurii spre partea superibal maselotei
(comparativ. cu varianta 2) asigad o
functionare bui a maselotei;

- utilizarea #citorilor Tn dreptul nodului termic al
piesei permite reducerea volumului maselgtei
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cresterea randamentului de utilizare a metalului increases the efficiency of liquid alloy utilizatio

lichid la turnare; in casting;

- maselota cu grosime dm = 60 mm comkined - The feeder of thickness dm = 60 mm used in
utilizarea unui Icitor se compoit casi maselota combination with a cooler behaves similarly to a
cu grosime dm = 80 mm fara racitor; feeder of thickness dm = 80 mm in the absence of

a cooler;

- rezultatele experimentale confignin totalitate - The experimental results completely confirm the
rezultatele obnute prin simularea solidificii pe results obtained by computer aided simulation of
calculator; solidification;

- prin utilizarea &citorului combinat cu maselt - The utilization of the cooler in combination with
indicele de utilizare a aliajului lichid la turnare  feeder increases the index of liquid alloy

creste de la 21,99% la 33,39%; utilization in casting from 21.99% to 33.39%;

- cresterea procentual a indicelui de utilizare a - The percentage of increase of the liquid alloy
aligjului lichid implicat de utilizarea acitorului utilization index entailed by casting with a cooler
combinat cu maseldt(varianta 3, In raport cu in combination with a feeder (variant 3 in relation
varianta 4) este de 51,84%. to variant 4) is of 51.84%.

Ameliorarea fungonarii maselotelor prin Improvement of feeder operation by utilization

utilizarea  #citorilor in  vederea accel@ni of coolers in view of accelerating the solidificati
solidificarii pieselor turnate este avantajpatn  of castings has advantages over thermal insulation
comparde cu izolarea termica maselotelor prin of feeders, as it does not involve additional cémts
faptul & nu implica costuri suplimentare pentru devices (core boxes), manufacture (core
dispozitive (cutii de miez), manoper(exectia  manufacturing) and acquisition of thermo-insulating
miezurilor) si pentru achizionarea de materiale de moulding materials. It is a simple and rapid method
formare termoizolante. Este o meiodsimphk, that allows reutilization of the coolers.

rapida, iar racitorii pot fi reutilizai.
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