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ABSTRACT : Since the monolithic ceramic substrate was introduced for autornotive catalytic converters, the durability o the substrate has
been a continuing requirement to reduce the emission gas of vehicle. The substrate can occupy a volume as small as 82 ar’ and as large as
820 o’ to provide the required substrate for catalytic activity. The long-term durability varies with the size of the substrate from
manufacture’s point- of view. Therefore This study presents that the response surface model using central composite design can explain size
effect on the modulus of rupture in a cordierite ceramic monolithic substrate.
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Fig. 3 Pertinent parameters for computing specimen strength
during 4-point bend test

Table 1 The uncoded design variables and their levels
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Fig. 4 Experiment results for axial MOR

Fig. 5 Fracture pattern of axial MOR specimens
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Table 2 Analysis of variance for regression model

Degree of | Sum of

Item freedom | Squares Variance | F-ratio | P-value
Regression 10 16455 | 0.16455 | 7.16 0
Linear 4 09893 | 0.05445 237 0.087
Square 2 0.3644 | 0.18219 7.93 0.003
Interaction 4 0.2918 | 0.07295 3.17 0.036
Residual error 20 04596 | 0.02298
Lack-of-Fit 14 03033 | 0.02166 0.83 0.639
Pure error 6 0.1563 | 0.02605
Total 30 2.1051
Table 3 Analysis of variance for axial MOR
. . . . . Effective
Variable | Dimension | DOF | Variance F-ratio ratio(%)
b 1 1 0.17866 7.30 19.6
2 1 0.04126 1.69 45
. 1 1 0.01820 0.74 2
2 1 0.34382 14.05 378
1 1 0.02383 097 2.6
¢ L2 0 |= 0.00248 -0 0
. 1 1 | 001352 0.55 15
2 0 | 0.01507 0 0
bl 1 1 0.11648 4.76 12.8
174 1 11 0.05761 2.35 6.3
ta 1 1 0.06006 245 6.6
la 1 1 0.05766 2.36 63 -
Error 20 | 0.02447
Total 30 3722 100 -
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Fig. 7 Main effect for axial MOR
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Table 4 Optimal specimen size and axial MOR by response
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