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ABSTRACT

On the baeis of the DTA curve of clay bindere it haes been pro-
ved that it ie poesible to predict certain technologicel proper-
ties of quartz.clay moulding eands. Among theee propertiee there
are compreesion strengths, thermsl durability and determining the
maximum temperature of the treatment process.

Casting moulds are produced from quartz-clay moulding sands
which consist of quartz sand, clay mineral and water, The
strength of moulding sands depends mostly on clay minerals such
as kaolinite and montmorrillonite (bentonite) clays. Bonding
strength of those clays is in turn dependent on their water
abaorption capacity (coefficient & ) ., The value of § 1s rela-
ted to clay etructure, 1ion exchange type and binder dispertion
degree. The dependence of the amount of water absorbed by va-
rious binders on time is shown in Fig.1 [1,3].
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The highest value of & 1ies that of chemically activated Geco
bentonite, then go V6, Milowice (ML), Radzinkéw (Ra) bentonitee
and GM3 clay. Values of green strength R: diminish in the eame
succession. Under constent value of clay~to-water ratio K it is
equel to 0,18 MPa, O0.11 MPa, 0,08 MPa, 0,07 MPa and 0.04 MPa
for Geco, V6, RA, Ml and GM3 binders respectively. Those signi-
ficant differences in weter absorption capacities of clay binders
as well 28 the differences in their compression strengths can be
determined from DTA curvee (F+7.2) [1,2].
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Fig. 2. DTA curves for
various clay binders.

Apart from the identification of the types of minerals those cur=~
vee can also be used for deteraination of the pesrcentage of the
main constituente (such as kaolinite end montmorrillonite} of
tested material. Grain-size distribution and crystallization de-
gress of tested material can also be determined from those curves,
DTA curve within the temperature range of 20-350 °c repre-
sents the endothermic dehydration reaction. Hygroscopic and in-
terlayer water removed in that temperature renge. The aree ABC
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under DTA curve corresponde to the smount of heat used up for
dehydration.It ie also related to the water abeorption capacity
of the binder, The greater this area the greater the water ab-
sorption capscity & (cf. Fig.1 end Fig.2) [4]. Since 1t has
been shown that the grester the coefficient & (under constant
water-to-clay ratio K) the higher the strength of a moulding
eand, the method of differential thermal analyeis can be applied
for the eveluation of technological properties of bindere. Sui-
tability of a binder for preparation of moulding sand can be
quickly asseased on the baase of the first endothermic peak of
DTA curve. This assesemant is additionally made easier by taking
into account the value of maes lossee connected with water remo-
val.They vary from 0.8% for kaolinite binders to 4,5% for eodium
bentonites., In short, basing on the value of the area ABC under
DTA curve and on the binder mass loes the types of moulding sands
thet may be prepared froam e binder under testing cen be initielly
selected, That ie why more than 10% of e binder with emall ABC
area and only 5-8% of a binder with large ABC ares is ap-
plied under water-to~cley ratio K = 0.3,

DTA curve can also be applied in testing of moulding sands for
the assessment of the effect of temperature on the variation of
bonding properties of binders [4]. Those properties depend on
thermal durability., Thermal durability of a binder is in turn re-
lated to its rehydration capecity, The variation of the velue of
coefficient & with two hours roasting temperature ie shown in
Fig.3.
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It follows from the investigation that the higher the water ab-
eorption capacity and the higher the binding propertiee of a bin-
der the lower tha temperature st which the value of & 18 maxi-
wum, For Geco and V6 bsntonites this temperature is up to 250 °c,
while for M1, RA end GM3 bentonitees it smounte to 320-350 °c.
Those temperature values should not be exceeded when proceesing
and activating clay minerals to be used se moulding clay binders,

Differential thermal analysis can also be used to explain the
effect of carbon and carbon~forming additions on thermal durabi-
lity of binders. As shown in Fig.4, the addition of oil to the
binder resulte in the fact that thermal peak does not disappesr
in epite of temperature having been increased by 100 °c.
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Moreover, the meximum of thermal peaks is shifted by 8 °c towards
higher tesperature region. This “stabilization® and tempersture
shift of thermal peake resulte in higher thersal durability of
the binder accompanied by en increase in compressive strength
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as depended on roasting temperature (Fig.5). In effect the addi-
tion of fresh binder for circulating sand rebonding can be limi-
ted,
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CONCLUSION

Usability of the method based on differentisl thermal enaly-
eie in the investigation of moulding eande ie presented. The me-
thod can be ueed for:

-~ determination of water absorption capacity of clay bindere

- determination of bonding properties of clay binders and their
thermel durability

-~ determination of the effect of epeciel additivee (e.g. carbon
and carbon-forming materiale) to quartz-clay moulding sands on
their properties as depended on tempsrature

= determination of sllowable temperaturs of clay binder treatment
processes,
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