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Summary


We were successful & are now ready to commence production painting of submodules. However, we made some mistakes along the way and these are highlighted in Section  4 below.

1.0 Equipment

We use the following equipment:

· a 55 gallon drum as a paint reservoir

· a commercial paint mixer to allow us to mix paint in the 55 gal drum

· a pneumatic pump to pump paint from the drum into the dip tank, sucking from the bottom of the reservoir and pumping into the top of the dip tank

· a centrifugal vein pump to pump from the bottom of the dip tank back into the reservoir

· a tapered (vertical) dip tank sitting at 20 degrees

· a nylon stocking though which we filter the paint each time we fill the dip tank

· a standard Ford cup (which gave Tv = 11sec for water as it should)

We have as yet no means of setting the submodule at 20 degrees while drying.

2.0 Setting Initial Paint Viscosity (Ford Time)

We started by filling the 55 gal drum with 8 cans of DISKOR V2077.

We mixed the paint in the drum for 15 minutes and then measured and average  Ford time of 73 sec. However, this time did not reflect an entirely empty cup and so is an underestimate of the true initial viscosity.

We added distilled water (air conditioner condensation) in amounts varying from 0.5 L to 2 L up to a total of 12.75 L of water added to 160 L of paint. Ford time data are given in Table 1. 

We went initially with small quantities of  water because on the Painting procedure the quantity of water to be added suggests that only deciliters will be required (a mistake).
We mixed for approximately 15 minutes after each addition of water (a mistake)
Table 1. Ford time as a function of water added (Friday, Aug 27th)

Total  Vol. Of Water added (L)
Tv1  (sec)
Tv2  (sec)
Tv3  (sec)
Tv4  (sec)
Tvave.  (sec)

0
65
86
62
79
73

0.5
47
50
55
58
52

1.0
50
51
54
52
52

1.5
45
45
48
-
46

3.0
39
42
41
41
41

6.0
28
30
31
31
30

8.0
24
25
26
27
25.5

9.25
23
23
24
24
23.5

10.25
-
-
-
-
Increasing

11.25
-
-
-
-
Increasing

At this point we were confused and unwilling to add more water. There was also considerable foam on the top of the paint in the drum as well as bubbles within the volume. We suspected that our mixer was beating air in the paint and in a similar fashion to beating eggs causing the mixture to stiffen. There was also a possibility that the high temperature in the building of almost 300 C might be playing a role. 

The following Monday, the temperature was down to about 240 C. The paint had separated and there was a white liquid on the surface (about 3cm deep). Valkar had confirmed by email that the temperature was not a factor and had concurred with our halting due to the foam in the paint. 

At this point we decided to run the mixer for 60 seconds or less.

Table 2. Ford time as a function of water added (Monday, Aug 30th)

Total  Vol. Of Water added (L)
Tvave.  (sec)

11.25
22.5

12.25
20.5

12.75
21.6

3.0 Submodule Painting
With the viscosity at ~21seconds and our apparent inability to change it much more, we tested the coating characteristics of the paint using a spacer and decided to proceed with painting a submodule. Pumping paint into the dip tank was accomplished in 15-20 minutes and pumping the paint from the dip tank into the drum required 20-25 minutes.

Foam on the surface of the paint  in the dip tank was skimmed off before pumping the paint from the dip tank back into the drum. Except for about 5 minutes after filling the tank, required to skim off the foam, paint was either flowing in or out.  Note; 

· We did not fill the source tube holes

· We did not take any special care to fill the threaded holes

Once the dip tank was emptied the submodule was removed and left to dry in a vertical orientation (contrary to the Prague procedure). While hanging there the outer surfaces and grooves were brushed. Most of the paint dripping came from the bolt holes.

The coverage was determined to be acceptable and there were only a few slots where any paint was accumulating and so 2 submodules were painted on the 30th using this paint mixture and procedure. 

The paint was left to dry overnight. The submodule were inspected the following morning:

· there was a white (milky) film on the edges of the spacers

· the paint was not quite dry in the slots

· there were essentially no globs or regions of significant accumulation of paint

· the surface coverage was generally uniform and complete

The paint in the drum:

· had a black scum on it

· was separated into a 3inch deep milky layer sitting on top of the black mixture

We removed the black scum.  We slowed down the speed of the mixer using a variac and mixed the remaining liquid to a uniform black color. Ford times of 21.3, 23.9 and 23.8 sec were obtained. We then painted two more submodules using this paint mixture and the identical procedure as before (actually 2 produced by the Univ. of Chicago). The results  were identical to the first two. 

Finally, although we have not yet verified the slot dimensions with gauge plates, it is already clear that the surface coating is thin and uniform. It is also much better than we obtained using the Sherwin-Williams paint (though to be fair to that company we did not try very hard to optimize the paint viscosity or painting procedure).

4.0 Mistakes

There aren’t too many of these but its useful to highlight them:

· The procedure on the web has the wrong dilution instructions. 

· We didn’t read Marzio’s email from mail and so we failed to notice the new dilution of about 1.5L water per can of paint

· We used a high speed (rotating) mixer initially and beat air into the paint

· We mixed for much too long a time

Of the above mistakes, paint mixing is the one that requires most attention at submodule assembly sites since each location will be using a different approach. Our perspective is that the thing to avoid is beating air into the paint. Now that we know the correct dilution proportions the rest seems easy.

