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INTR O D UCTI O N

The optim um ma tu ring tem peratu re range of a glaze is currently determ ined by
organoleptic methods, involving visua l ap praisal or tou ch, which enta il a considerable
degree of subjectiveness. Given the inaccuracy of these evalua tion systems, it was
con sidered convenient to seek a method tha t cou ld quantitatively assess glaze su rface
characteristics in order to determine whether firing had taken place at a suitable peak
temperature.

EXPERIMENTA L

The glaze surface was topographically characterised by means of a roughnessmcter with
a diamond-tipped pick-up, determining average roughness R, and parameter I " III 1" "1, as well
as gloss (1) ), since this property was also assum ed to be related to the stretching of the glaze .

R.. and (" (Fig. 1) are defined by equations:
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The tests were run on specimens obta ined from unfired glazed tile bodies supplied
by par ticipat ing companies . The specime ns were fired in an electric fu rn ace at different
pea k tempe ratures, using a firin g sched ule resembling the industri al cycle typ ically
em ployed for such p roducts, with regard to the prehea ting and coo ling stages. The va lues
of R" I" and fl of the resul ting specime n glaze su rfaces were the n measured .

RESULTS

To ve rify the su itability of the proposed me thod, it was app lied to th ree di fferen t
types of frit selected from frits com mo nly used in industry for coating red -firing wall tile
bodies (1120 " Tmn " 1140CC);

a) A frit yield ing a transparent glaze
b) A zirconium frit yieldi ng a glossy whit e glaze
c) A frit yield ing a malt w hite glaze

The vari a tion of the three selected parameters with peak firin g temperature ha s been
plott ed in Figs. 2, 3 and 4 for the result ing glaze coatings, using different heat-treat ment
cycles, for each stud ied fril. The th ree figu res reveal a certain peak temperatu re range at
which R" exhibits a (virtually cons ta nt) minimu m va lue, I" tends to uni ty and 11 peaks,
also at a virtually cons tan t va lue. Subseq uently, on raising Tm", R" and I" rise slightly.

The Tm,,, ran ges, at which R, (minimum ), I" (,,1 .0) and 11 (max imu m) are constant,
indi ca te tha t the gla ze surface has reached its smoothest texture and therefore app ropria te
stretching , thu s in eac h case showing the op tim um Tm" mat u ring in te rva l.
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The width of the optimu m Tm." ran ge was not the same for the three stu d ied fri ts,
nor d id it s tart a t the sa me Tm, ,, as these frits ha ve been designed to prod uce glazes w ith
di ffe rent characteristics, un der d ifferen t firing cond itions . No netheless, the temperat ure
range in which industrial firing takes place (1120-11 ·WOC) lies within the optimu m range
found in the respective plots.

Th e mi nim um va lues found for R.. and ( " of the matt g laze (1)=-1 1) excee ded the
mini mum values obta ined for these param ete rs wi th glossy trans pa rent and zirconiu m
w hite g lazes (1)=96 and 90).

A wi de T~" range, in which R", {" an d I>remain practically steady, ensures absence
of defects in the gla ze texture as a resu lt of possible transverse temperature gradients in
the ind ustria l kiln .

In view of the resu lts and above remarks, the con clu sion can be d rawn tha t
diagram s R,; ' «. 1\ versus Tm." of the cycle ca n provide useful informat ion , obt ained by
obje ctive qua n titative me thods based the use of a roughnessmeter and a gloss imetcr,
regarding the optim um temperature ran ge for su itable maturing of any glaze. The most
appropria te frit can be selected for each bo dy by using these gra ph ics together with the
body's sinte ring d iag ram (variation of shr inkage an d water absorption of the bod y w ith
T",." of the firing cycle).
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