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The p re sen t  authors  studied the p rope r t i e s  of e lec t rofused z i r c o n - m u l l i t e  r e f r a c t o r y  obtained frora 
Tumanyan s tone- l ike  clay,  p roce s sed  alumina, and z i rcon concentra tes .  The z i r c o n - m u l l i t e  specimens; 
obtained by mel t  casting consis t  of a l igh t -gray  mater ia l  of high density with a fine crys ta l l ine  homogene-  
ous s t ruc ture .  The main phase making up the r e f r a c t o r y  is mull i te  (85-90%), and the gaps between the 
mull i te  c rys ta l s  a re  fil led with a glass phase.  

The p roper t i e s  of f u s e d - c a s t r e f r a c t o r i e s  were  compared with those of f i rec lay  products  which at  
p r e sen t  a re  used for lining glass tanks and some heating units in the i ron and steel  industry (Tables 1 and 
2). 

The dynamic p rope r t i e s  of the mate r ia l  pos ses s  a cer ta in  re la t ionship with their  stat ic p rope r t i e s .  
de te rmine  the elast ic  cha rac te r i s t i c s  we used the u l t rasonic  method based on measur ing  the r a t e  of spread 
of longitudinal u l t rasonic  waves.  

The dynamic e las t ic i ty  modulus E d is calculated f rom the equation 

70 v2.10 kg/cm 2, Ed= 

TABLE 1. Chemical Composit ion of Re f r ac to r i e s ,  % 

Material si0~ TiOz AltOs ZrO~ Fe~0s 

Z i rcon-  mullite . . . . . . . . . . . . .  [ 22,13 
Chamotte . . . . . . . . . . . . . . . . .  t59,00 

0,90 
1,50 

66,80 6,55 0,30 
35,00 - -  1,30 

CaO MgO NazO 

1,33__ 0,50__ 0,65__ 

To 

Fig. 1. Specimen af ter  test ing for glass r e s i s t ance :  9 and 10) 
z i rcon  mull i te;  11 and 12) chamotte.  

Fig. 2. Specimens af ter  testing for slag r e s i s t a n c e :  1) z i rcon 
- m u l l i t e ;  2) f i rebr ick ;  3) standard. 
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TABLE 2. Properties of Refractories 

Material 

Zircon - mullite 
Chamotte . . . . .  

Refractoriness, 
~ 

1780 

1690 

Refractoriness 
under 2 kg/cm 2 
load, ~ 

1750 
1400 

Apparent porosity 
% 

1.45 
16.0 

Density, g/cm a 

apparent true 

3.15 3.29 
2.0 2.10 

TABLE 3. Properties of Specimens 

Material 

Fused zircon- 
mullite . . . .  

Fireclay . . . .  

compressive 

3860 
325 

Strength, kg/cm 2 

tensile 

360 
60 

bending 

543 
220 

Strength at 1200~ kg/cm 2 

compressive tensile 

947 341 

Abrasion, g/cm s 

0 
0.46 

Dynamic elastic - 
ity modulus, 
E. 10-~,kg/cm a 

14.5 
2.55 

where v is the velocity of the impulse during straight-through exposure, and this is determined from the 

ratio u = I/t- i0 e #sec; I is the base of the measurement, m; t is the time of spread of the signal, msec; 70 

is the apparent density of the material, g/cma; K is the coefficient which is a function of # d. In this case 

K = 1 since X > a and I > b (a and b are the dimensions of the cross section of the specimen) ; X is the length 

of the longitudinal wave established from the ratio X = pT �9 i0 -4, where T is the running period of the wave 

in #sec. 

The compressive strength was determined on cylindrical specimens of height and diameter 50 mm with 

a constantly increasing pressure at a rate of 7-10 kg/(em 2 �9 see), ensuring the minimum spread in the 

strength factors. The test results are given in Table 3. 

Stud ies  of the  g l a s s  r e s i s t a n c e  of  the  e x p e r i m e n t a l  s p e c i m e n s  u s i n g  the  m e t h o d  d e v e l o p e d  by  the  I n -  
s t i t u t e  of  G l a s s ,  and t h e i r  r e s i s t a n c e  to i r o n  o x i d e s ,  u s i n g  e q u i p m e n t  d e s i g n e d  by  the A l l - U n i o n  I n s t i t u t e  
of R e f r a c t o r i e s ,  c o n f i r m e d  tha t  fused  z i r c o n - m u l l i t e  s p e c i m e n s  a r e  m u c h  m o r e  r e s i s t a n t  to t h e s e  r e a g e n t s  

than  f i r e b r i c k  ( F i g s .  1 and 2). 

The  r e s u l t s  of the  c o m p a r a t i v e  t e s t s  showed tha t  in  t e r m s  of  d e n s i t y ,  s t r e n g t h  a t  n o r m a l  and high 
t e m p e r a t u r e s ,  r e s i s t a n c e  to a b r a s i o n ,  and s l a g g i n g  r e a g e n t s ,  f u s e d -  c a s t  z i r c o n - m u l l i t e  r e f r a c t o r i e s  b a s e d  
on T u m a n y a n  s t o n e - l i k e  c l ay  a r e  b e t t e r  than  f i r e c l a y ,  and m a y  b e  r e c o m m e n d e d  fo r  u s e  in g l a s s  f u r n a c e s  

and c e r t a i n  m e t a l l u r g i c a l  f u r n a c e s .  
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