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These are the test results of the formation peculiarities of semifritted wear-resistant zirconium ce-
ramic flooring tile with high degree of opacification. On the basis of the study of structure- and phase 
formation frit, which is a component of glaze batch and a raw composition with its use in the course of 
heat treatment, it was proved that the directed process of formation glass ceramic coverings with the set 
complex of physico-mechanical and decorative and aesthetic characteristics is directly connected with 
the qualitive and quantitie structure of crystal and vitreous phases under formation. Besicles the con-
tents of the glass phase depends on the kind and quantity of the frit in raw composition.   
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 SiO2 – ZrO2 – RO + (R2O, Al2O3, B2O3),
 RO – CaO, MgO; R2O – Na2O, K2O
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) [6]. 

, . 1, -
, , ,

-
 7,5  22,5% ,

, – -

 ( . 1),  [6] 

 ZrO2 .

,
, 4, 5 6, -

 3,04; 
3,00  2,99 , -

-
.

 SiO2 (55%), 
Al2O3 (5%),  R = O / (Si + 
+ 0,25Al) -

,
-

 RO  ZrO2,
4 6

.
,  ZrO2 ,
,

-
, ,

5.
5

-
 900–1200º -

 900, 1000, 1100, 
1150  1200º  20 .

-
-

 D 8 ADVANCE  «Bruker» ( -
).

 Join 
Comitie on Powder Diffraction Standarts (2003) 

 DIFFRAC PLUS 
 «Bruker». 

. 1. 



19

. 2. 
5

. 2 
-

5 , -
-
-

.
,  900º

:
-

, -
-SiO2,

ZrO2  ZrSiO4,;
(CaMgSi2O6)  Ca2ZrSi4O12.

 900–1000º

- , ZrO2, ZrSiO4  CaMgSi2O6,

,  Ca2ZrSi4O12.
 1000–1100º

-
 Ca2ZrSi4O12,

-
 CaMgSi2O6, -

, -
 ZrSiO4.

- -
,  1100º -

, -
, -

.
 1100–1200º -

-
, ,

Ca2ZrSi4O12
 (CaMgSi2O6).

-
 1150º ,

-
 « », -

 (1160±5)º . ,

 1150º -
-

: ,
 Ca2ZrSi4O12.

 ZrSiO4  Ca2ZrSi4O12 -
, -

 CaMgSi2O6.
 900º

-
, -

;
1000º  – ,

, . 2, 
 Ca2ZrSi4O12;

 1100º -
;  1150º -

, ,
-
,
.

 1250º
,
, , ,

,
.

, , , -
- -

-

 – ,
, -
.

-
-

5

-
- .

, -
, ,

,  º
   850        900         950        1000       1050      1100        1150      1200      1250 

; ; CaZrSiO; ZrSiO; ZrO 

200 

175 

150 

125 

100 

75

50

25

0

,
.

.



20

 ( , , -
, , , ,

, -

35%), -

. 3. 
. 3 , -

-
-

, %:  – 30,0–35,0; 
 – 12,5–17,5;  – 17,5–22,5. -

,
-

 (30%), -

15 10 6 3 1 -
-

.
14 9 5 2 (

 27,5%). 
- -

-
- -

,
-

.
, . . -

.
:

, , .

. ,
 15–25%,  – 

69–84%,  – 370–8100 ,
 – (63,0–76,0) · 10–7 –1, -

- -
, -

 – 

-
.

-
-

8, -
:

• , °  1160±5 
•
• , % 25 
• , % 84 
• ,  8100 
•  6–7 
• ,  · 107, –1 76,6 
•  3 
• , °  125 

. 4 
-

8
. -

5 -

-
:

1 –  «  – 900° »;
2 – 900–1150° ;
3 – 1150–1200° .

. 3. 



21

. 4. 
8

-
-

,
, -

- ,

-
-

-
- .

-
, , -

, , -
.  900° -

,
-

 – - -
-

.
 1150–1200° -

-

, , -
-

.
 900–1150° -

-
 ZrSiO4, -

-
 ( . 2), 

. -
 1100° , -

, -
-

.

-
-

 1150° . ,

 (ZrSiO4),
(CaAl2Si2O8),  ( -Al2O3)
( aMgSi2O6). -

-
-

, , -
- .

-
-

 JEOL JSM–5610 LV -
-

 EDX JED–2201 JEOL ( ).

 1000 .
. 5 

-
, . , -

-
-

,
-
-

 (1–3 ) , -
-

.

,
,

 – 

.

;
;

;
;

;
;

,

120 

100 

80

60

40

20

0
   900           1000         1100          1150         1200 

,
.

.



22

                                                                                                                                           

. 5. - 5 ( )
8 ( ),  1150°

. -
- ,

, -
-

, -
-
-

- -
-
-

,

.
-

, , -
 20%,  2,5% ,

.
-

, -
, -

- -
.

 « » , -
, -

8
0,3 . -

- -
 RKS-1650 

(1160±10)°  (43±1) .

8 -
,

 «  – ». -

8 -
 (  3), 

.

1. -
 / . .  [ .]. – :

 « », 2008. – 480 .
2. - , . . -

 / . . - ,
. . , . .  // 

. – 1976. –  10. – . 36. 
3. , . . -

 / . .  // 
. – 1963. –  6. – . 22–26. 

4. , . . -
 / . . ,

. . - , . .  // -
. – 1974. –  12. – . 24–25. 

5. , . . -
: .  / . . . – .: 

, 1979. – 359 .
6. : . 11672 . ,

 03  8/00 / . . , . . ;
. –  20071120; . 13.09.07; .

28.02.09 // i . / .  i -
. i. – 2009. –  1. – . 80. 


