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Abstract

The paper deals with influence of core mal® on universal moulding material with
bentonite used for mouldmaking. The experimentsuated the influence of core sand
content (10, 20, 30, 50%) in universal bentoniteultimg material. The influence was
estimated by measurement of technological promerte moulding material. The results
proved that these contents influence technologioaperties of universal bentonite moulding
material.
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Introduction

The development in foundry production improves manged methods. Their
improvement increases castings quality and decsgaebability of defects. So the quality of
moulding material is very important. The Disa manéiking method uses universal bentonite
moulding material, which is continuously recycledridg production cycle. The new
bentonite must be added after its use in certamhau of cycles or after achieving certain
level of wear. Also new sand is added into mopudimaterial. There is need of technological
properties (humidity, permeability) measurementside the binder and sand economically.
These can be measured during production procedsdtgrs placed in moulding material
processing workshop near muller to control the sg@mey adjustments. After large number of
production cycles the technological properties miversal moulding material are influenced
by some core material content. The core materiatimixed into universal moulding material
at high-frequency shakeout tables, vibration desjie¢c.. Core material remains in moulding
material as debris of cores. These debris can cdeseeasing of some technological
properties especially at mass production of box tyastings. The measurements of humidity



and permeability are insufficient for such prodactiand measurements of mechanical
properties of universal bentonite moulding mateaest also necessary. The properties of
moulding material are characterized by physicatnaical and technological parameters.

Bentonite moulding materials

The bentonite moulding materials are most used diogilmaterials for moulds used for
cast iron castings production. Their basic compmsits sand (usually silica sand), binder
( bentonite) and additives (carbon containing,cétagraphite), water. Using these moulding
materials in batch production causes progressivaedsing of their quality (change of
technological properties) and because of this faey must be improved by new binder
addition and also water addition to achieve reguinemidity. The humidity of moulding
material is adjusted for optimal compatibility 3040 %. The optimal water content is
determined from curves of compression strengthparcheability (humidity). The properties
of moulding material like mouldability, flowabilitgnd compatibility are very sensitive even
on small change of water content. [3]

Experimental

Universal bentonite moulding material (its compdseshown in Table 1) was used for
experimental measurements.

BASIC COMPONENTS OF UNIVERSAL BENTONITE MOULDING MAERIAL Table 1

Universal bentonite moulding material

Binder Sand
KERIBENT C30 Sajdikové Humence SH345(3=0,22 mm )
(mixed bentonite) +Grudze Las (do =0,16mm)
(pure bentonite 7% + graphite 3%)

Moulding material was prepared by intensive mixBCHNICAL SPM 70. The moulding
material was sampled during its transport (by cgovéelt) before moulding. For its final
conditioning laboratory vertical wheel batch typelller MK was used. The humidity of
moulding material was adjusted before experimemalsurements to achieve required
compactibility 35 % for experiments. One batchahbdratory vertical wheel batch type muller
was 10 kg of moulding material.

Core material with various binding processes waslu€ores were made from sand —
Sajdikové Humence SH33s(d=0,27 mm) from Kerkosand a.s.. Various contentoffe
material was admixed into moulding material (10, 30, 50 %). After addition of core
material water was added moulding material to achrequired compactibility 35 %.



Fig. 1. Devices for moulding material strength propertiesasurement LRU-D
and permeability measurement LPIR{P)

Fig. 1 shows universal device for moulding matestakength properties measurement
LRU-D and device for permeability measurement LBiRer experimental measurements.
The test specimens were cylinders with diametearid height 50 mm. They were made by
sand rammer HVD-1 with impact energy 9,81 J. Theyeawused to determine the moulding
material technological properties (specimens we@enwith various contents of core
material). Experiments measured mechanical prasettke compression strength, splitting
strength and permeability. Fig. 2a shows compraesstrength of moulding material
influenced by increasing content of core materighout addition of new bentonite and Fig.
2b compression strength of moulding material infled by increasing content of core
material with addition of new bentonite. The aduitiof new bentonite was 7 % of core
material content. Simultaneously also carbon aghlit{fine graphite powder 3%) was
admixed to improve technological properties of ndaug material.
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Fig. 2. The dependence of moulding material compressiength on core material content
a) without addition of new bentonite
b) with addition of new bentonite



On fig.2 can be seen influence of core materiatex@on moulding material compression
strength. The splitting strength tests were alswiezh out. This test is good indicator of
moulding material quality. Fig. 3 shows graphs giteng strength and 3a) shows curves of
moulding material splitting strength influencedibgreasing content of core material without
addition of new binder (bentonite). Fig. 3b) showsves of moulding material splitting
strength influenced by increasing content of coagemial with addition of new binder.
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Fig. 3. The dependence of moulding material splittingrgjtlk on core material content
a) without addition of new bentonite
b) with addition of new bentonite

Fig. 4 shows influence of increasing core mategahtent on moulding material
permeability. Fig. 4a shows influence of core matecontent on moulding material
permeability without addition of new bentonite &fid. 4b with addition of new bentonite.
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Fig. 4. The dependence of moulding material permeabihtgare material content
c) without addition of new bentonite
d) with addition of new bentonite



Discussion

The strength properties of moulding material dependts humidity and compatibility.
The measurement of compression strength showsintbegasing content of core material
cause decreasing of compression strength. The rdootes0 % core material in moulding
material decrease the compression strength abokP3a0as can be seen on Fig. 2a. The
addition of new binder (mixed bentonite with 10 %#ntent) did not changed compression
strength significantly as can be seen on Fig. 2b.

Fig. 3 shows dependence of splitting strength oe awaterial content. From the splitting
strength measurements can be concluded that imogeasre material content decreases
splitting strength. 50 % core material content ioutding material decreases splitting strength
by 13,4 kPa. This decreasing can be eliminated ®$olnew bentonite addition when the
decreasing is stopped and original values are esghchhus can be concluded that core
material content influences mechanical propertiesmoulding material. The decreasing of
mechanical properties can be caused by lower birm@ent in moulding material.

Permeability is characteristics of moulding matahat permits gases and vapour to pass
through them. These are generated during pourimgodten metal into mould. Measurements
of moulding material permeability established tlaaldition of core material increases its
permeability, due to decreasing binder contentassbe seen on Fig. 4. The addtion of 10 %
new mixed bentonite caused smaller increasing raeseore material content. Thus can be
concluded that binder content has great influemceoulding material permeability.

Conclusion

The obtained results enable to conclude, that poeseof core sands significantly
influence properties of universal bentonite mouydmaterial. This influence can be observed
on strength properties of moulding material (comapien strength, splitting strength). The
increasing content of core material decreases gtrgoroperties of moulding material. The
increasing content of core material increases pabitiy of moulding material by binder
content decreasing and mean grain size increasicauise of using sand with highgg dalue
for coremaking. It was also established that adlditof new binder (mixed bentonite) into
moulding material did not change moulding matesiallechanical properties and
permeability significantly. From this can be com®d that it is necessary to monitor of
technological properties during mouldmaking. It ¢encarried out by mechanical properties
and permeability measurements. Subsequently the lmader and water is added into
moulding material according to previously measwaides.

References:

[1] JELINEK, P. Pojivové soustavy slévarenskych formovacic#sgstrava, 2004.

[2] Meracie zariadenia, Formservis, dostupné rerite:
http://www.formservis.cz/page5.php

[3] NEUDERT, A.Rizeni jednotnych formovacich $si. InSlévarenstyi2000,&. 2-3,
S. 90-99.



