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JCT Coatings Tech 

Appearance Measurements Gloss represents an important characteristic of auto­motive paint systems and the auto industry widely studies gloss weathering degradation of automotive coatings. 14, 15 Technicians performed 20 ° gloss Illeasure­ments on each replicate of each trial every three months in accordance with ASTM D 523-89 . 16 Since the results and analysis did not show any analytical ad­vantage by using delta gloss or percent gloss loss, this report presents actual measured gloss values. The same type of dear coating on the different replicates showed approximately the same initial values. Technicians measured gloss at the two different exposure locations using the same model gloss meters and identical meas­urement procedures including frequent calibrations during measurements. Figures 5 through 12 show the results of the eight tri­als in this weathering DOE as the degradation curves, through 96 months of exposure. Gloss measurements were not performed on the specimens until 30 months after the exposures started. Some of the curves show a portion of the function indicative of rate dependent degradation (slope) followed by a leveling off of the curve once some level of degradation had been achieved. Because of this characteristic of the degrada­tion curves, analysis of the data at different points in time can drastically affect the results. For example, ana­lyzing data after all the trial specimens have completely degraded will show no effects of the study variables. For this reason, the DOE included analysis at two points in the exposure period before the degraded con­dition had been reached in all the trials. Having the degradation curves to visually inspect, the 45- and 60-month intervals were chosen for analysis. DOE is primarily a logic tool. The logic includes comparing or contrasting the set of trials with the spe­cific factor of interest set low to the set of trials with the same factor set high. Figure 13, adapted from Montgomery, 12 illustrates this logic for this weathering DOE. 10 The analysis calculates the effect of factor A (spray) by determining an average of the four trials with no spray (low, A-), determining an average of the four trials with spray (high, A+), and finding the difference between these two averages. The analysis uses the same procedure to calculate the effect of factor B (angle), but, contrasts different sets of trials to determine the effect of angle. The analysis contrasts factor C (location) along a third axis of the experimental volume. In this manner, the analysis reveals information regarding the effects of each variable, as well as interactions in a robust manner from only eight trials in this experiment. 
www.coatingstech.org 
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Figure 16-Main effects of spray, angle, location after 60 months. 
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Figure 17-Interaction of spray and location after 60 months. 
100 
90 J _..,_ c. (Arizona) � I �c+ (Florida) 

80 
Cl> 70 

60 
50 
40 
30 
20 

65� 

� '---------. 33 
·20 

10 
0 A- (No Spray) A- (With Spray) The mechanics of DOE analysis are fairly standard­ized and widely published. The Barrentine reference fully documents the analytical procedures used in this study.9 The analysis tables in Figure 14 for 45 months and Figure 15 for 60 months follow Barrentine's ap­proach very closely. 
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Observations at the 45-Month Interval The analysis reveals several critical observations shown in Figure 14. Spray (A) had, by far, the largest effect on the gloss. Location (C) also showed a signifi­cant effect. Angle (B) showed only a marginal effect. Spray (A) interacted significantly with location (C). Spray did not affect gloss degradation in southern Florida as it did in Arizona. A similar interaction also appeared between spray (A) and angle (B). The analy-
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