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ABSTRACT 

To determination of thermal properties of different aexamio 
fibree the DTA method has been applied. Charaoteristia temperatu- 
ree of the glase fibres have been determined. As a result of the 
study of aluminoeilioate fibres temperature of mullite orystalli- 
sation has been evaluated. Alumina spine1 polyorystalline fibrea 
were obtained from organio solutions end then they were heated to 
get oe&o struoture. DTA and T(I methods 0811 be applied to the 
investigation of ohemioal prooesses during deoompoaition of orga- 
nio oomponent and forming of fibres ceramic struoture. 

Ceramio fibres are of growing interest aud importance for a va- 
riety of applications such as high temperature insulation, hot gas 
filtration, the reinforcement of metals, eto. Their application 
and work temperature depend on chemioal composition and fibres 
structure. In partioular, fibres shape i.e. lenght to diameter 

high ratio-and 8 diameter about 1-5 p makes them peouliary aen- 

aitive for processes oocured at higher temperaturea. Prom this 

reason DTA methods oan be reoommended as a kind of quiok oontrol 
of fibres propertiee. Obviously, the kind of physical variables 
to be measured depends on fibrea species, which will be disoussed 
below. 

GLASSFIBRES 

DTA of glass flbres, powdered to the lenght below 0.01 mm is 
similar to the DTA of glass powder with the same chemical composi- 
tion. IA this way one oan determine oharaoteristio temperature in 

suoh the glass whioh physiual and ahemioal properties undergoe 

quick ohangee D, 21. From a point of view of fibres properties 

the transformation temperature Tg is most signifioant. This tempe- 

rature determinea fibres thermal resietanoe and limits the fibreas 

applioations at higher temperatures. The speoific heat of glass in- 
creases at this temperature and aausea endothermio effect, The ini- 

tial part of this peak can be oonneoted with Tg temperature, when 
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one oan observe the oollapae of the whole etruoture under gravitio- 

nal force as the flbres soften. Softening and weakening of fibree 

cause extensive fracture of fibres and the destruction of many of 

the interoonneoted insulating oells, which eliminate8 them ae 

thermoinsulating material. 

One oan obtain another glaee oharaoteristio temperatures from 

DTA ourve, but they are lese eignificant for fibres properties 

and applications. DTA ourve of glass fibres is shown in Fig. 1. 

ADWINOSILICATE FIBRF3 

Aluminoailicate oeramic fibrea ooneist of glase as well but the 

latter has different phyaioal oharaoter because it orystalllsee 

above 900 'C. The produot of the crystallisatlon is mullite. Ap- 

plioation temperature of these flbres is oonsiderably higher than 

Tg temperature. It is possible to determine mullite orystallisa- 

tion temperature from DTA curve. Detailed study of mullite orys- 

talllsation allows to find out its peouliarity D]. The results 

of this study carried into the new kind of aluminosilicate fibres 

with glass-oeramlo structure as an effeot of mullite crontrolled 

orystallisation L4]. Temperatures of mulllte oryatallisation are 

determined from DTA curve - glaea Tg aa nwleation temperature 

and the maximum temperature of mullite orystals growth. The appli- 

cation temperature of glass-oeramio fibres ie about 200 - 300 'C 
higher and ahemical resistanoe is few timea better than vaiues for 

oommon fibres. 

Mg0.A1203 SPINEL FIDRES 

One of new kind of oeramio flbres ie alumina polyoryatalline 
fibres whioh are obtained from alumina salt aqueous solution 151. 

These fibrea are drawn out from vlaoous aolution and then they are 

dried on the warm air and they solidify ae "green fibres". Green 

fibres oonsiat of aolid alumina organio polymer. 

The method of Mg0.A1203 apinel flbres productfon wae worked 

out in Institute of Material Soienoe and Engineering. These flbres 

are obtained from aoetate-formate aqueous solution. Green'fibres 

of 75 weight % of organio part whioh, deoompoaes and it Is burned 
out during flbrea heating. The formation of fibres oeramio etruo- 

ture Is not easy, it oan lead to fibres destruotion into small 

pieoee. 
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DTA and DTG methods are usable to etudy of this process. DTA 

and DTG of HgO.Al203 spine1 fibrea are shown in Pig. 1. One oan 

observe many different reaotiona conneoted with weight lose 

and heat emiesion. But only two of them seem6 to be important 

for fibree &ability. First of them has a maximum yield at about 

300 'C and it ie oonneoted with the start of CO2 evolution. Tar- 

taric aoid polymer deoompoeition takes plaoe at this temperature 

and fibres deetroy if temperature growth ia to fast. The burning 

out and CO2 evolution give high exothermio peak at higher tem- 

peraturee but these processes do not lead to fibres failure. 

The another destroying reaction is prooess taking place at 

about 500 'C. It is eonneoted with CH 4 evolution but the nature 

of thia reaction is not known. It irr neoesaary to apply another 

methoda e.g. infra-red of Raman apeotrosoopy to explain the kind 

of this procees. 

SuEdMARY 

DTA and another oonnected methods a8 DTG, TG and chromatogra- 

phic gases analysis are useful to the study of different oeramic 

fibres. These oharacteristioal points can be determined directly 

from DTA curve for glaarr ffbrea or DTA date can be used for na- 

ture reoognition of mullite orystalliaation in aluminosilicate 

fibres. In other case DTA method must be oompleted by additional 

investigations as for example infra-red spectroscopy applicable 

to study of alumina acetate-formate fibrea decomposition. 
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Fig.7 DTA, DTG of cercmic fibres. 


