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produced a square of the correlation coefficient (r_) of 0.60.  By using the slope of the particle size instead
of the 1 mm percent, however, as shown in Figure 4, the r_ improves to 0.74.

In Figure 5, three different samples are emphasized to compare slips with similar slopes or similar casting
rates.  Slips D and E, although having similar slopes, are quite different in casting rate.  When other data
was compared, the most significant difference between the two appeared to be the moisture contents of
20.5% (dwb) for Slip D and 23.0% for  Slip E. It appears that the means for producing the higher casting
rate for Slip E is to under deflocculate the slip.  Slip F, equal in casting rate to Slip E, but exhibiting an
higher slope that is consistent with a coarser body, has a moisture content of 21.3%.  The MOR of Slip D is
just over 700 psi, substantially higher than the coarser Slip F with about 475 psi MOR.

Several of the  sample slips exhibit the behavior of the Slip D and E pair, that is, casting rate can be
accelerated beyond the predicted, but in each case, the moisture retention is elevated.  To account for this
moisture difference, a multiple regression analysis was performed.  The result of the multiple regression is
an equation defining the relationship between C/R, moisture retention, and the slope of the particle size
distribution.  This analysis was the statistical equivalent of adjusting all the slip samples to produce castings
with the same moisture content.  These corrected values are plotted in Figure 6.  The corrected values are
shown in red compared to the uncorrected values shown in blue.  The r_ value in this case is 0.94, a
significant improvement.  The implication is that the slope of the particle size and moisture retention are
dominant in the C/R performance of this set of slip samples.

It was mentioned in the discussion of Figure 5 that Slip F with the steeper slope of the particle size had a
lower MOR than Slip D.  Lower slope values typically mean higher ball clays or materials with more fine
particles.  For that reason, they usually produce an increase in the MOR over slips with higher slopes.  This
concept is illustrated in Figure 7.

Figure 4 - Effect of Slope of Particle Size on Casting 
Rate of Industrial Samples
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Figure 5 - Sanitaryware Performance Comparison
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Figure 6 - Casting Correction for Moisture 
Retention
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Figure 3 - Effect of Slope of Particle Size on Casting Rate
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