Loki Research Graphite Nozzle Cleaning and Care
Loki Research nozzles are made of a high quality grade of graphite which does cost more than the average nozzles used in snap ring motors.  This paper was written in an effort to help new users, or at least new users of Loki nozzles to keep their nozzles in tip top shape.  It is important to keep the throat clean and free of slag.  This ensures proper, safe motor operation upon the next firing.  
To clean nozzles, my tools of choice are a razor blade, utility knife blade, and a small jeweler’s flat head screwdriver.  It is important to keep the blades at a very low angle against the entrance and exit surfaces.  It is also important to be patient and work slowly the first several times you clean your nozzle until you get the hang of it.  Remember the first time you laid a set of epoxy fillets?  They probably looked pretty bad compared to the ones you do now.  So, don't expect perfect results the first time or two.  Like most things in life, it takes a bit of practice to get the hang of it.  Just go slow and try not to gouge the graphite as you work.  The most important area to watch out for is the throat itself.  You want to be especially careful not to damage or enlarge the throat area. DO NOT soak the nozzle in any kind of solution.  This will only degrade, oxidize and damage the graphite more quickly.

Due to the high quality, low porosity and polished surfaces (if the polishing upgrade has been performed) of the new Loki Research nozzles, often times metal slag will fall right off the entrance of the nozzle after firing.  The smoother the surface, the more likely this will happen since there is little roughness to grab ahold of.  However, this may not always be the case.  To remove any slag left on the surface, use the corner of a razor blade to carefully pry under the outer edge of the slag.  Insert the blade between the slag and graphite at the same angle as the entrance cone being careful not to drive the blade edge into the graphite surface.  Many times, the cone of slag will pop right out leaving only a ring of metal slag in the throat. If not, continue carefully working the razor blade edge around the ring of slag, working your way down towards the throat entrance. 
The shape of the utility knife blade is very useful in reaching deeper in towards the throat from both sides.  Use the pointy end to work the exit side of the nozzle as well as the entrance to the throat once the rest of the slag is removed.  Once it is mostly removed from one side or the other the slag generally falls out.  38mm nozzles with very small throats and thick slag deposits can make this more difficult.  In these instances, place the end of a small flathead screwdriver on the exposed edge of the slag ring in the throat.  With the nozzle sitting on a flat surface give the back end of the screw driver a swift, light tap with something solid.  Make sure the screwdriver is angled near strait down as you don’t want to gouge it into the graphite throat.  Repeat this process a few times until it's all gone.  Typically, if you can get the slag removed in a small area strait down through the throat, the remaining slag will collapse inward and fall right out.

When finished, take a shop towel and rub the surface clean.  Any remaining surface crud can be carefully scraped off with the razor blade, followed by repeated rubbings with the shop towel.  During this whole process, be very careful not to damage the throat entrance or the throat region itself.  You do not want to enlarge the throat.  Doing so may slightly alter the performance of the next motor firing.    
After repeated firings you may begin to notice some erosion of the graphite at the entrance corner to the throat.  When this happens, or if you have scratched the entrance cone, you may smooth the area back out with a small piece of 600, then 1000 or 1500 grit sand paper, and then with your shop towel.  The next time you fire the nozzle, the smooth non-porous surface of Loki Research graphite makes it very hard for the slag to grab a hold of.  

Another item to keep an eye on is your nozzle washer.  Make sure it is clean and free of rust or buildup before using it.  After using them and then sitting in your range box for a long period of time, they may show sings of rust and corrosion.  On a flat table, lay a sheet of 320 grit sand paper down and gently rub it back and fourth on both sides to remove and corrosion and rust build up.  Also take note to see if the washer appears coned or distorted in any way.  If the washer is not perfectly flat, it will cause uneven stress on the nozzle during firing which may result in cracking the nozzle on future firings.  This happens mainly with research motors, but if you see this in your nozzle washer, it is a very good idea to replace it.  As with most things, preventative maintenance is the key to longevity. 
In the event that your Loki Research nozzle throat has enlarged approximately 1/64” or less, the nozzle should be bored out to the next usable size desired.  For the 38mm #10 #16 and #19 nozzles, there are 3 different size steps of nozzle exit diameters. If the nozzle is being enlarged from one of these sizes to the next step, the exit cone must also be enlarged for proper exhaust expansion.   If your nozzle shows no signs of cracking or other damage preventing it’s use, you may send it back to Loki Research to be bored out to the next commercial throat and exit size (if necessary) or to a different throat size of your choice at no charge.  You are only responsible to cover the shipping costs. Please contact me before doing so and send a letter of instruction along with your nozzle.  If you have any questions, please feel free to send an email to scott@lokiresearch.com or call 573-216-8997.
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