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The Effect of MnO2 on the Characteristics of an Infrared Radiator of
Cordierite System with Pressing Method

£ B ¥ B ET
(Yi-Kug Kwang - Yong-Deok Shin)

Abstract - An infrared radiator of Cordierite system were manufactured byshmry casting anddry pressing method. The
characteristics of cordierite( 2MgO - 2AL0s - 55i102)+30wt% clay+Xwt% MnO; of infrared radiator have been investigated as a
function of MnQ, additives (X=0, 0.1, 0.25, 0.5, 1.0, 1.5, 2.0, 25).The thermal expansioncoefficient was decreased with increasing
amounts of MnQO; additives. Otherwise, the spectral emissivity was increased in the below 4.5um wavelength. Also, the infrared
radiator of cordierite system which spectral emissivity was approximately 1.0 can be attainable at from 45m to Sum
wavelength. The spectral emissivity was decreased from 8um to 14tm above X=25.
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Table 1 Mixing ratio of specimens
Sample |Cordierite(Mol Addtives(W1%) Sintering
e Ratio) Clay MnO, |temp.
A-1 0
A-2 0.1
A-3 0.25
A-4 MgO:2 05 ‘
30 1200°C
A-5 ALOs2 1.0
A6 Si02:5 15
AT | 2.0
A-8 25 |
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Raw materials

' Additives

[ |

LWeighing 107

— Cordierite(2MgO, 2A1;04, 55i02)
Mixing +30 wt% clay + X wt% MnO;
X=0, 0.1, 0.25 05, 1.0, 15 20, 25

— ball mill 24 hours
Milling wet method
(water 116wt%)

— lhour/each

Stirring
— 150T
Pouring Drying :
— 100mesh
seperating Sieving
15h,
40m
— 98Mpa
Dryinfg 80~ Pressing
150TC
-1200TC;2h
Sintering : 1200C| 2h Sintering heating:
13h, 20m
cooling: 10h,
a) Slurry casting b) Dry pressing
— Thermal expansion
Measuremen coefficient, Spectral

t emissivity, Density,
Microstructure, EPMA

a7 1 Ax IH
Fig. 1 Fabrication process
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Fig. 2 Infrared radiation of spectra of specimens using dry pressing method
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Fig. 3 Infrared radiztion of spectra of specimens using slurry casting method
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Fig. 4 Optical photographs of surface of spcimens using
slurry casting method and dry pressing method(x 155)
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Table 2 Properties of specimens
[\ Properties . Thermal expansion
i Density ..
(g/ on ) ‘(‘coeff1c1ent
(x10%/C),17T-600T
Slurry Dry Slurry Dry
casting |pressing | casting |pressing
Specimens method | method | method | method
A-1 2.56 27 241 6.01
A-2 2.56 3.07 1.37 511
A-3 2.52 2.86 1.14 3.57
A-4 2.48 278 |-.7617299 2.2
A-5 2.38 271 |-2.259743|-.3379492
A-6 2.29 2.64 |-2.873154|-2.550435
A-7 2.19 257  {-4.430676|-3.276235
A-8 2.24 258 1-4.823994|-4.637081

(A1) (A5)

% 5 A4 79k YRS o] &% AW wM 1z
Fig. 5 SEM photographs of surface of spcimens using
dry pressing method at anoter position of Mn( x 500)
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