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ABSTRACT

The effects of CrOy conteni on the properties of direct-bonded WgO-Cri0; bricks were mvestigated n
the range of 10 10 30 wt% of Cri0y Medulus of rupture of bricks was excellent m about 20 wi% of Cr,0;
content. The corrosion resistance of bricks was improved by increasing Cris content and was direclly pro-
portional to the amount of secondary spmels. On the other hand, lhe spalling resistance of bricks depended
on the amount of flux rather than Cr.0; content.
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Table 1. Chemical Compositions of Starting Materials
(Unut = wte)

Sintered | Natural | Natural | Natural
MgQ Chrome | Chrome | Chrome

Clinker | Ore A Ore B Ore C

MgO 98.55 20.68 12.27 15.70
Cr0)y - 32.88 47.07 57.00
AlO4 0.11 26.92 15.46 11.50
Fe, 0, 0.10 12.59 24.02 14,00
Si0y 0.20 4.67 1.09 0.53
CaO .55 0.79 0.03 0.90

Table 2. Batch Compositions of Magnesia-Chromua
Bricks Used in This Study(Unit : wt)

Symbols of Batch
Compositians A|JB|C|D|E
Starting Materials

Sintered MgO Clinker 70| 55 1 b0 | 50 | 55
Natural Chrome Ore A | 30 | 30 | 30 | 30 | -
Natural Chrome Ore B < 15|20 20| -

Watural Chrome Ore C - - - - 45
Exira Addition of Crs0; | - 1 3 5 2
Exira Addition of Fe-Cr | - - - 3
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Fig. 1. Schematic diagram of equpment for rotary
corrosion test.
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Table 3. Chemical Compositions of Magnesia-Chrorrua
Bricks Fabricaled m This Studv{Unit : wt)
Symbols of Batch
Compositions A B C D E
Chemucal Compositions
Mg 72.80|62.17|57.80(56.90|57.80
Cry, 11.70117.86]20.20(22.80(28.50
ALQ, 8.20|10.40|10.60| 8.80| 5.40
Fe, O, 5.10( 7.48| 8.80| 7.60| G.10
Si0, 17 1.69] 1.60| 1.80| (.60
Ca(d 0.50] 0.41] 0.90| ©¢.30] 1.00
MgO+Cr,0, 84.50(80.03|78.00:/75.70(86.30
Flux 15.50(19.97)22.00|20.30(13.70

A 349 A 1 E(1967)



64 -

Table 4. Properties of Magnesia-Chromia Bricks Fa-
bricated in This Study

Symbols of Batch

Compositions | A [ B[ C | D | E
Properties
Density(g/em”®) 3.10(3.19|3.15]3.14{3.25
Porosity(%) 15.0(14.1|17.0|17.5(15.8

Residual Linear Change(%) |1.53(1.46|1.43|1.41|1.45
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Fig. 2. Relationship beiween Cr:0y content and mo-
dulus of rupture
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amount of secondary spinels.
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Fig. 5. Back-scattered SEM images of MgO-Crf),
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Table 5. Chemical Compositions of Secondary Spinels
Formed at Matrix Part and Mg0O Clinker by
EPMA Analysis(Umut | wt%)

i~ A BJTCc]D]E

Matrix | MpO | 17.83 | 4.71 | 19.74 | 19.06 | 10.76
AlO, | 22.45 (4039 | 21.30 | 14.88 ) 854
Cri0;| 48.47 | 51.37 | 51.58 | 51.77 | 65.28
Fe, | 1125 [ 0.50| 7.21 [14.29 [ 15.18

Sy - 303 017 - 0.24

MgO | 22.74 | 19.74 | 26.35 | 18.60 | 16.84
ALO, | 38.09 1 21.72 | 1543 | 16.85 | 8.12
Cr0; | 28,32 | 45.67 | 38.39 | 45.15 | 58.56
Fe:Os | 10,29 | 12.81 | 19.01 | 19.29 | 16.33
Si0, | 027 | 0.06| 047 | 011| 015
{Cao 035 | - -
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