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ABSTRACT 

On the bemie of the OTA curve of clay binder8 it ham been pro- 

ved that It im pomslble to prmdlct cmrteifi tetchnologicml proper- 

ties of querttcley moulding mendm. Among theme propmrtimm t hmrm 

are conpremmion mtrmngthm, therm81 durability and dmtmrrining the 

maximum tmapereture of the treatment procorns. 

Casting mouldm arm produced froa quartz-clay aoulding mendo 

which conmimt of quartz mand, clay minor81 and watmr. The 

mtrmngth of moulding mendm depend8 momtly on clay alnmrelm much 

am kaolinite and montaorrlllonito (bentonite) claym. Bonding 

mtrmngth of thorn8 clay8 18 in turn dependent on thekr water 

abmorptlon capacity (coefficient 6 1 . The value of g im rela- 

tmd to- clay mtructurm, ion exchange typm l nd binder dlmperblon 

degree. The dependence of the mmount of water abmorbmd by va- 

rioum binders on time is mhown in Fig.1 C~,S]. 

Fig. 1. Watmr mbmorptlon 

cmpmcity of vmrloum clay 

bindorm. 
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The higheet value of 6 1~ that of chemically activated Deco 

bentonlte, then go V6, Mllowlce (Ml), Radzlnk6w (Ra) bontonltor 
and GM3 clay. Valuea of green l trongth R: dlalniah in the aamo 
succeselon. Under constant value of clay-to-water retlo K it la 
equal to 0.16 We, 0.11 MPa, 0.06 MPa, 0.07 MPa and 0.04 MPa 
for Geco, V6, RA, Ml and GM3 binders respetctlvoly. thoeo algni- 
flcant differmce~ in water abrrorptlon capacltioo of clay binder6 
a8 well a0 the differencae in their corpreoelon atrongtha can bo 
determined from DTA curve6 (FJ.3.2) [1,2]. 

Fig. 2. DTA curvaa for 

various clay blndara. 

Apart from the ldontlflcatlon of the typo. of minorala there cur- 
vea can almo be mod for determination of the pmrcontago of the 
aaln conatltuenta (such aa keollnlto and mont~orrlllmltab of 
tented material. Grain-8126 dimtrlbution and cryetalllzatlon de- 
grees of tested material can alao be dotormlnsd from thoro curves. 

DTA curve within the temperature rango of 20-360 ‘C repro- 
emnto the endotheralo dahydratlon reaction. Hygromcoplc and ln- 
tarlayer water removed in that temporrturo rangm. The aroa ABC 
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under DTA curve correaponda to the aaount of heat used up for 

dahydratlon.It ia alao related to the water, absorption capacity 

of the binder. The graatar thla arra the greater the water eb- 

sorption capacity 6 (cf. Fig.1 end Fig.21 141. Since it ha8 

been ahown that the grsator the coefficient d (under constant 

water-to-clay ratio K) the highor the l trongth of a l oulding 
aand, the method of differential thermal analyala can be applied 

for the evaluation of technological propertiea of blndera. Sui- 

tability of a binder for preparation of mouldlng aand can be 

quickly aaaeaaed on the bsea of the flrat endothermic peak of 

DTA curve. this aaaeaement ia additionally made aeaiar by taking 

into account the value of mama loaeea connected with water remo- 

val.They vary from 0.8% for kaollnito bindera to 4.5% for aodium 

bentonltaa. In ahort, baaing on the velue of the area ABC under 

DTA curve and on the binder maas loaa the typea of moulding aanda 

that may be prepared from a binder under mating can bo initially 
eelacted. That la why more than 10% of a binder with amall ABC 

area and only 54% of a binder with large ABC area ia ap- 

plied under water-to-clay ratio K = 0.3. 
DTA curve can also be applied In tooting of roulding aanda for 

the aaaesaaent of the effect of taapereture on the variation of 

bonding propertiea of bindera [4]. Those properties depend on 

thermal. durabilkty. Thoraal durability of a binder la in turn ro- 

lated to It8 rohydratlon capacity. The variation of the value of 

coefficient 6 with two houra roasting temporatura ia ahown in 

Flg.3. 
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Fig. 3. Effect of roaa- 

tlng tmcparatura on water 

l baorptlon capacity of 

varloua clay blndara. 
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It followe from the investigation that the higher the water ab- 
sorption capacity end the higher the binding propertie of a bin- 
dor the lower the temperature et which the value of 6 18 maxi- 
mum. For G@co and V6 bentonites thie teaperature la up to 2?5D ‘C, 
while for ML, RA and GM3 bentoniter it amounte to 320-360 ‘c. 
Those temperature valuea should not be exceeded when procomoing 
and activating clay minerale to bo used ae moulding clay bindore. 

Differential thermal analyeir can also be umed to explain the 
effect of carbon and carbon-forring additions on thermal durebi- 
lity of bindere. Ae shown in Fig.4, the addition of oil to the 
binder results in the fact that thermal peak doe8 not dieappear 
in epite of terpereture having been increased by 100 ‘C, 

Fig. 4. DTA cur%?88 for Ml 

binder with oil addition 
aa depended on roeeting 
temperature. 

Moroovor, the nmximum of tharral peaki ia rhlftod by 8 ‘c toward@ 
higher tomporaturo region. This ~atabiliration~ and toaporature 
shift of the&al peaka roaultr in hlghor thorrl durability of 
the bindor aooorpanied by an incroaee in compreoeivo rtrongth 
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aa depended on roaating teeparature (Fig.6). In affect the addi- 

tion of fraah binder for circulating sand rabondlng can be liai- 

ted. 

Fig. 5. Coepraaalve strength RI 

of gram woulding eande 

roaating tanpareture. 

a) quartz-clay eoulding 

b) quartz-clay eoulding 

with oil addition. 
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CONCLUSION 

Usability of the eathod baaed on diffarentfal tharwal analy- 

age In the investigation of woulding aanda la praeented. The ma- 
thod can be uaad for: 

daterrination of water abaorption capacity of clay bindare 

detereination of bonding propartiea of clay bindare and their 

thareal durabfllty 

detareinatlon of the effect of epeciel additivea (e.g. carbon 

and carbon-forwing materiala) to quartz-clay eoulding aanda on 

their propertiae aa dopanded on taaparature 

detarrinatlon of allowable tewparatura of clay binder treateent 

procaeeae. 
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