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OBTAINING CASTINGS IN LOW-PRESSURE
CASTING USING MULTIPLE METAL WIRES

The possibility of using two metal wires for casting into a double mold on the installation of the
U95A model was considered, and the influence of pouring each casting into a double mold from a
separate metal wire on the quality of filling of the contours of the casting surface was studied. The
research results were compared with the results of casting a double mold from a single metal wire.
We used standard methods for determining the speed of mold filling, the quality of the surface
of castings, and the filling capacity of the mold from several metal wires. To conduct a study on
filling multi-seat forms from several metal wires, a double chill of the part “filter housing” was used,
consisting of two side parts of the upper rod and a rotary pallet. To conduct the experiment, a new
tray, and a new cover for the crucible of the filling device were developed for the existing equipment.
The main parameter for conducting research was the fill rate. The estimated speed of filling the
form was controlled during the research by the time of filling the form cavity. Improved system of
metal supply to the casting at the low-pressure casting unit of the U95A model when filling multi-
seat forms from several metal wires, which allows to increase the productivity of the installation
without significant changes in its design or its modernization. The conducted research allowed
us to determine the possibility of using two metal wires installed in the furnace lid, showed better
filling of the contours of the casting surface due to a decrease in the rate of metal entering the
mold, simplification and reduction of the length of the gating system. Reducing the speed helps to
fill the form more smoothly without disconnecting the flow of liquid metal. No leaks of compressed
air were detected, and the rate of pressure increase in the furnace crucible remained the same as
when using a single metal wire.

Key words: low-pressure casting, metal wire, multi-seat forms, surface quality.

he current process of obtaining castings by low-pressure casting, despite its

advantages (automatic controlled filling of the mold cavity, increasing as well as
obtaining dense castings by feeding castings under pressure) does not satisfy the
growing requirements for increasing productivity, especially in the conditions of mass
and large-scale production of castings [1].
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One of the ways to control the low-pressure casting process is to use multi- seat forms
that are filled from several metal wires [2, 3], since several parts can be produced in the
same time.

Filling the mold from several metal wires in low-pressure casting is widely used in the
production of parts from aluminum and magnesium alloys [4, 5]. Filling through several
metal wires makes it possible, especially when receiving large-sized castings, to reduce
the filling time at a given filling speed.

Filling multi-seat forms from several metal wires makes it possible to dramatically in-
crease the productivity of low-pressure casting plants, simplifies the gating system and,
thus, provides significant savings in materials [6].

Figure 1 shows a pallet with two gate holes for a central supply of metal to the casting.

AK7 chosen as the material for the experiment [7] was melted inin a 0.4-ton induction
crucible furnace with the typical industrial frequency.

The studies were carried out at the machine
of U95A model developed by NIISL Company
and modernized by the State Enterprise
“Engineering Production Scientific Center of
Casting under Pressure”. The general view of
the U95A model unit is given in figure 2.

After casting, the special equipment takes
out the cast piece from the cavity of the casting
mold. The cast piece is cooled in the air, and
after that it undergoes heat treatment [7].

Before the experiments we were based on
the assumption that when the casting device
is clamped to the bottom with the metal wires,
there would emerge the gaps, through which
the metal could pour out when filling the cavity
of the mold.

However, the experiments have shown that
if the furnace is adjusted precisely at the metal
wire-bottom point of holding back, no leakage
is observed in course of all the experiments.
Now, it is obvious that two or more metal wires
can be fixed if they are symmetrical about the
longitudinal axis of the bottom.

It has also been established that the thermal Figure 1. The Bottom with Two Gate Holes
conditions in the upper part of both metal wires
were almost the same, therefore, the values of the residues in both metal wires were the same.

The greater leaks in compressed air within the crucible for a low-pressure die casting
unit were not registered when using two metal wires as compared with one metal wire
practice and the rate which the pressure in the crucible increased with remained the same
as in the case of one metal wire.

The installation of two feeding tubes almost did not affect the temperature drop of
the liquid alloy in the crucible while from a technological point of view, two feeding tubes
application has been proved by the experiments as the one capable of ensuring better
filling of the contours of the casting piece surface due to the lower rate, which the metal
enters the mold with and simplified and shortened in length gate system.

Moreover, at other things being equal, it is the decrease in the rate that contributes to
a smoother filling of the mold avoiding exfoliation of the liquid metal flow.

The rate of mold filling was determined as the average velocity from ratio (1):

Vi +V,
Vo ==22"" (1)
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Figure 2. The U95A model machine under Low Pressure

where V, - filling rate at the beginning of the cycle when crucible is filled with the liquid
metal (m/s);

V. - filling rate at the end of the crucible casting (m/s).

The values of the filling rates at the beginning and at the end of casting into the crucible
are determined from ratios (2) and (3):

Vo=43.e [Pl @
Y

Ve=4,3-&- PE_hE ,

Y

(3)

where § is the coefficient that takes into account the local deposit loss and is equal to 0.7;

P, — pressure required to fill the mold at the beginning of casting operation into the
crucible;

P_— pressure required to fill the mold at the end of casting operation into the crucible;

hg - the height of the metal column from its level within the crucible to the mold top at
the beginning of casting;

h. — the height of the metal column from its level within the crucible to the mold top at
the end of casting.

The pressure values are as follows:

ISSN 0235-5884. Npouecu nutta. 2020. Ne 2 (140) 67



Mpo6nemMmun aBToMaTU3aLii, MexaHi3auil Ta KoMmn’ioTepusauii npoueciB NUTTH

where K — a constant equals 430 kg /m? for alumin
For the considered case:

h,=0.56m; _=0.106 m;
PBz%:i,S

PE_0(7) =35

V=4,30,7 181073

0,0023

(5)

um alloys;
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-0,56= 1,41
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0.0023 S

1,4+ 0,64
Vavg = +T

The calculated value of the mold filling rate was
monitored during the course of study over the time
when the mold cavity was being filled and they
were 5 seconds at the beginning of casting into the
crucible and 10 seconds at the end of casting into
the crucible.

The studies have been carried out to know
whether the feeding technique influences the
casting piece quality: the central feeding (fig. 3)
and the side feed into the mold or block mold have
been considered.

The central metal feeding technique to fill the
double-cavity mold from two metal feeding tubes
also improves the risering conditions. At side
metal feeding, we failed to obtain a dense metal
structure in the massive parts of the casting piece
(illustrated in fig. 4). As can be seen from the
figures, the shrinkage porosity and the shrinkage
cavities have been found both in the central
massive parts of the casting piece (fig. 4: 1 b) and
in the side massive parts of the casting piece (fig.
4:2 b and 3 Db).

The indicated shrinkage defects are explained
by the fact that when the metal is fed from the side
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Figure 3. Casting of filter housing part
obtained by LowPressure die casting
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Figure 4. Cross-sections of the castings produced with side metal feeding technique:
1 b —30 mm from the lower end of the casting piece; 2 b — 45 mm from the lower end of the
casting piece; 3 b — 60 mm from the lower end of the casting piece

into the casting piece, it is more significantly cooled in the extended gate system, which
leads to a decrease in the efficiency of casting risering during solidification.

The presented sections of the casting piece have been taken as follows:

1) 30 mm from the lower end of the casting piece (fig. 4: 1 b);

2) 45 mm from the lower end of the casting piece (fig. 4: 2 b);

3) 60 mm from the lower end of the casting (fig. 4: 3 b).

Both at the central metal feeding technique to a casting piece and at that when filling a
double-cavity mold from two feeding tubes, the flow of the liquid metal touches the mold
base only through the gate hole (see Figure 1) and therefore the metalis less cooled, thus
a more efficient risering of massive parts casting piece (filter housing part) is achieved.

SN - oo - o i ‘
Figure 5. Casting sections produced with central metal feeding: 1 a — 30 mm from lower

end of the casting; 2 a — 45 mm from lower end of the casting; 3 a — 60 mm from lower end
of the casting

Figure 5: 1 a; 2 a and 3 a show the section cuts at the same distances from the lower
end of the casting piece produced by the metal central feeding technique. In this case, a
dense structure without shrinkage defects has been obtained.

In addition, the application of a double-cavity block mold for filter housing part casting
at U95A machine has reduced the block mold overheating and that of the mold base due
to a more uniform distribution of heat transfer from the liquid metal to the mold.

Conclusions:

The reported research has established that in the low-pressure die casting machine of
the U95A model, it is possible to practice multi-cavity molds casting from several metal
feeding tubes, which is one of the reserves of productivity increase without a significant
change in the machine design or its major modernization.

ISSN 0235-5884. lNpouecu ntra. 2020. Ne 2 (140) 69



Mpo6nemMmun aBToMaTU3aLii, MexaHi3auil Ta KoMmn’ioTepusauii npoueciB NUTTH

It has been found that with the central metal feeding technique as well as with casting
a double-cavity mold from two metal feeding tubes, the flow of liquid metal touches the
mold base only at the gate opening and, therefore, it is cooled less, which provides the
more efficient feed of the massive parts of the casting piece of filter housing part.

The use of a central metal feeding improves casting feeding conditions, the experiments
have shown better fill ability of the casting contours, simplifying and reducing the length
of the gate system.
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OTPUMAHHSA BUWINBKIB NPU JIUTTI NIA HU3bKUM
TUCKOM 3 BUKOPUCTAHHAM AEKIJIbKOX METAJIONMPOBOAIB

Po3r7siHyTO MOXJIMBICTb 3aCTOCYBaHHS ABOX METas10pOBOAIB Npv 3anBLi B ABOMICHY OpMYy Ha
ycTaHoBLi mogeni Y95A, a Takox BUBYEHO BB 3aJIMBKU KOXHOIrO BUJIMBKA B ABOMICHY popMy
3 OKPEMOro MeTasionpoBoAa Ha SIKICTb 3aroBHIOBAHOCTI KOHTYPIB MOBEePXHI BUINBKU. Pe3ynbTar
JO0CNIOXEHb MOPIBHSI/IN 3 pe3ysibTataMu 3aMBKU Yy ABOMICHY pOpMYy 3 0AHOIro MeTasionpoBoaa.
Y poboTi 3acTocoByBanm cTaHAapTHi METOANKN BU3HAYEHHS LUBUAKOCTI 3arOBHEHHS ¢opmu,
SIKOCTIi MOBEPXHIi BUJINBKIB, 3arMOBHIOBAHOCTI (GOpMU 3 AEKIIbKOX MeTasnornpoBoais. Ans
rpoBeAeHHS AOCIAXEHHS L1100 3ar0BHEHHS 6aratoMicHUX GOpPM 3 AEKIIbKOX METas10MpPOBOIB,
BUKOPUCTOBYBAaBCS ABOMICHWI KOKIIb geTasli «kopryc GinbTpa», Lo CKAaaaeTbCs 3 ABOX BiYHUX
4aCTWH: BEPXHbOIrO CTEPXXHS | MOBOPOTHOIro niaaoHy. s npoBeAeHHs] eKCriepuMeHTy Po3po-
6J1eHO [0 iCHYIO4Y0ro OCHaLLeHHSI HOBWUI MiALO0H | HOBY KPULLIKY TUIJIsl 3aMBHOro rpuctporo. Oc-
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HOBHUM rapamMeTpOM rpuv MPOBEAEHHI AOCiAXeHb OGya LBUAKICTb 3arn0BHEHHS. PO3paxyHKoOBY
BEJINYUHY LLBUAKOCTI 3ariOBHEHHSI (POPMU KOHTPOJIIOBAIU B MPOLECi MpOBEAEHHS AOC/AXEHb
4aCOM 3arOBHEHHSI MOPOXHUHN OPMU. YIOCKOHaIEHO CUCTEMY iABEAEHHS MeTasly B BUJIMBOK HA
YCTaHOBLi INTTS il HU3bKUM TUCKOM Mogesni YI5A npu 3anvBui 6aratoMiCHyX pOpM 3 AEKITIbKOX
MeTasionpoBOAIB, O A03BOJSE 30IbLINTY MPOAYKTUBHICTL YCTaAHOBKM GEe3 iCTOTHOI 3MiHW i
KOHCTPYKUII 4 ii mogepHi3auii. [TpoBeaeHi AOCNIAKEHHS] AO3BOININ BCTAHOBUTU MOXJINBICTb
3aCTOCyBaHHS [IBOX MeTaJloNnpoBOAIB, BCTAHOB/IEHUX B KPULLLL redi, Lo rnokasasao kpally
3ari0BHIOBAHICTb KOHTYPIB MOBEPXHI BU/INBKU 3aBASIKU 3MEHLLIEHHIO LLIBUAKOCTI HAAXOKEHHS MeTasly
B ()OpPMY, CrpOLLEHHS] Ta CKOPOHYEHHS JOBXUHU JIMBHUKOBOI CUCTEMU. 3MEHLLEHHS LLIBUAKOCTI
cripusie BinbLL M1aBHOMY 3arOBHEHHIO popMy 6e3 po3>€AHaHHS NOTOKY piakoro metasny. Butok
CTUCHEHOI O MOBITPSI HE BUSIBIIEHO, LUBUAKICTb 3POCTAHHS TUCKY B TUIJII NeYi 3amLianacs Tako
X, SIK [ Py 3aCTOCYBaHHI 0AHOro MeTasI0NnpPoBoaa.

Knio4oBi crioBa: nnTTs nifg HU3bKUM TUCKOM, METaJ10MpoBia, 6aratoMicHa popma, sIKiCTb [MOBEPXHI.

( )
LLUAHOBHI YNTA4I!

«MeTan Ta nnTTa YKpaiHn» — ue HayKOBO-TEXHIYHUI XYypHa MeTa-
NYPrinHOi CNPAMOBAHOCTI, NPU3HavYeHnin onsa gaxisLuiB 3 4aHOT TEMU.
3aBasku NaigHin 6aratopivHin poboTi XypHan 3aBOOBaB NiANPYoYi
NO3WLIii i CTaB 0gHUM 3 HaNOINbLL aBTOPUTETHUX ranly3eBuX BUAaHb.

lMepeannara Ha XypHa
«METAJ1 TA JINTTS YKPAIHW»
rpoBOANTLCS Yepe3 peaakLito.

XKypHan Buxoantb 4 pa3uv Ha pikK.

[1na odopMneHHs nepennnatnm Ha OPYKOBAHY YU €NeKTPOHHY Bep-
[cito xypHany HeoOXxigHO HanpaBUTWM 3anNUT Ha ENIEKTPOHHY aapecy
steelcastjournal@gmail. com abo nncT-3anuT Ha agpecy:

YkpaiHa, 03142, m. Kuis, 6yn. Akan. BepHaacbkoro, 34/1
®TIMC HAH YkpaiHu i3 3a3Ha4€HHAM
«XKypHan «MeTan Ta n(uTTa YKpaiHu» no
Ten. 424-04-10 abo dakcy: (044) 424-35-15.

BapTictb HOMepa — 400 rpH.
PiuHa nignucka gpykoaHoi Bepcii — 1500 rpH.

Ha cborogHilwHin oeHb ApyKoBaHa BEPCIS XypHany OOCTYMHA TiNbKW B
Mexax YkpaiHu.

binbw getanbHa iHpopmawyisi NPo XypHasna Ha cCanTi:
https://steelcast.com.ua/
\_ J
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