
 
 

 
 

Tech Tips 003  
A help series 

Dedicated to the dissemination of Detail model building methods and techniques. 
Materials and methods presented here are not intended as the best or only solutions to the modeling challenge(s) discussed, rather as 
methods and procedures which have a proven record of success in actual use.  Please keep experimenting with new materials and 
techniques as this is the only way to expand the fields of knowledge. 

John E. McCoy Sr.   NAR-15731   12/23/96 - Rev. 04-14-2016 
 

FINS: Materials, Shaping, Finishing & Attachments: 
 

 Sitting down to compose this article I see a world of material I want to pass on. I would like to keep these writings short and 
printable for Zog43.  That said However; this one will have to be broken into several sections as some of the text is rather long. 
 Having completed at least one Alpha type model, most of us have slapped a coat of paint, over the bare balsa and tube, to 
rush out to the field to fly; Yeah!  That's sport rocketry.  Some may simply not be interested in "better" performance, or what the 
rocket looks like at less than 15 feet.  If this describes your present outlook on model finishing then this article may not be of interest.   
If however you would like your models to look as good as they can at any distance then read on. 
 Materials: Fin materials are as diversified as the model rockets to which they are attached.  Every model rocketeer should 
have at least a passing knowledge of the working properties of BALSA, BASSWOOD, AIRCRAFT PLYWOOD & PLYWOOD 
LAMINATES, CARDSTOCK, FIBREBOARD, FOAMCORE, "BUILT-UP"LAMINATES, FIBERGLASS, WAFERGLASS(Garolite-
G10/FR$, AND THE PLASTICS GROUP; STYRENE, ABS, RIGID PVC VINYLS , AND POLYCARBONATES. 
 To be as concise as practical we will address each material as a separate unit.  This should allow the editor an opportunity 
to break this Tech-Tip into several segments if space constraints dictate.  As always the entire Tech-Tip Series will be archived in the 
NARHAMS Website Library for anyone to download.  
 Let's Begin... In a galaxy far, far, away, in the dim and WAY distant past; we find a strange and mystic material. 
 
 BALSA WOOD:  Basic Balsa building material is available in a variety of Sheet, Strip, Round, Squarer, Channels, many 
Molding shapes and Blocks up to 16 inch diameter tree trunks.  Balsa is available in three basic grades:  We will look at two, A-Grade 
(the most common), and C-Grade (very good for wings, rotors, & ultra-light fins.)  Both can be identified by closely looking at the 
"END GRAIN".  Looking at the sheet across its width you will see nearly vertical lines (growth rings) this is A-Grade, or almost 
horizontal lines, indicating C-Grade.  The face of the sheets will show long straight lines for A-Grade, and a" Mottled" look for C-
Grade. 
 

                    

A-Grade

C-Grade
 

 
Both grades are available in strengths ranging from 3 to 12 lbs/ft3 (pounds per cubic foot).  Most fins should be made from balsa in 
the 6 to 8 lb/ft3 range.  The very light 3 to 5 LB "CONTEST BALSA" should be left for very small S/D, P/D, and contest Gliders.   
 Try to store your balsa laying flat on a solid surface in the room you will most likely be using the material.  By keeping the 
wood in a "controlled environment" it is possible to all but eliminate warping of the sheets.  
 Cutting balsa fins:  Cutting should be done with a sharp X-Acto knife with #11 or #24 blade or razor blade.   Lay the sheet 
out flat on a well supported table or bench with the fins pattern made from an old file folder  or heavy cardstock.  Over the years I’ve 
learned to make a cardstock pattern of die cut “Kit” fins to ensure I have the proper size needed to make the inevitable repair needed 
down the road.  When laying out the fin pattern on the Balsa sheet make sure to align the Grain of the balsa, running parallel to the 
leading edge of the fins.  Before cutting begins, be sure to have some sort of protective cover over the table top such as a self-healing 
plastic mat or thick corrugated cardboard.  Try to work the knife blade toward yourself and side to side.  Avoid as much as possible 
trying to cut with the blade going away from your self as this will generally lead to torn fibers in the sheet or jagged edges.  
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Shaping balsa fins: Shaping of balsa is simple and quick, but requires attention during the process.  Because the material is 

so soft, a fin can be irreparably damaged by a single misplaced sanding stroke, or an unintentional slip with a sharp fingernail.  When 
sanding Nike type fins in balsa, NEVER attempt to sand the taper to a long sharp point or V profile.  These profiles are better made in 
other materials such as cardstock, basswood or plastics.  If it is necessary to use balsa leave at least 1/32" of material on the edges to 
take some of the abuse of landings. 
 I can't stress enough the necessity of using sanding blocks.  I have 1" X 1" X 11" and 3/4” x 3/4” x 9” balsa block for each 
sandpaper grit 36 to 2000.  I buy sandpapers in full 9" X 11"sheets and half size 5-1/2” x 9” super fine grit papers, tape the 11" or 9”  
side to one of the blocks, fold the sandpaper around the block until the whole sheet is applied, secure in place with two thumbtacks or 
push-pins.  This attachment allows the use of all four exposed surfaces and easy unwrapping to the second under-layer, less time 
wasted mounting sandpaper.  I have 1” x 11” blocks for 36, 80, 120, 180, 220, 240, 320, 340, 400, & 600 grit papers and 3/4” x 9” for 
800, 1000, 1200, 1500 & 2000 with the grit in magic marker on each end of the block for quick and easy I.D. while working. 

 
 After shaping the fins with the courser papers finish with 600 grit dry sandpaper to buff up the surface, hold the fin out in 
front of you at arms length with a strong light source beyond the fin.  Tilt and angle the fin back and forth until you can "sight" along 
the fin surface.  If dents, dings or other surface irregularities are present, they will show up as shadows in the strong light.  A little 
hand sanding with small pieces of sandpaper or Glit-Sticks will usually correct these minor problem areas.  If the defect is too large or 
deep to sand out, it will require filling along with the grain lines. 
 Filling:  Balsa grain is wide open and its sapwood is very porous, making it difficult to close and fill smoothly.  Most 
sanding sealers are NOT intended for balsawood.  If one wants to spent days filling, sanding, filling, sanding, filling, sanding etc...... 
Sanding sealer will fill the bill.  Unless it is the only material you can find, please don't waste your time with it.   
 There are several materials on the market that will do a great job filling the grain and surface imperfections of you fins (and 
other balsa or wood parts).  Pactra Aerogloss dope #70- balsa filler, now Mid-West Brand is a High build thick brush on material in a 
toluol base.  USE WITH ADEQUATE VENTILATION, the smell is quite strong.  Brush the material on in heavy coats.  Allow the 
material to "surface dry" between coats; about as long as it takes to heavy coat all six surfaces of the three fin model, apply 3 complete 
coats to all fins, let this dry an hour or so.  Dry 220 grit sandpaper and block are used to sand the flat surfaces only, leaving the edges 
alone for the time being.  Apply another 3 complete coats repeat this process until all grain has been filled.  Switch to 360 grit paper 
sanding the flat surfaces first then VERY lightly on the edges, just enough to smooth.  Wipe the fins with a cotton towel or Tack Rag 
if available.  Check each side of each fin carefully for defects, occasionally it may be necessary to apply and sand off a "last coat" of  
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filler to smooth the surface, now use dry 320 to 600 grit paper to almost polish the flat surfaces.  These fins are now ready to be 
primed and painted to a glass smooth finish. 

       
There are several other types of filling compounds, and compound additives suitable for use on balsa fins.  Some of the 

Lightweight Ceiling drywall spackles can be trawelled into the grain with a putty knife, allowed to dry and sanded.  While it does 
work it is not one of my favorite fillers. Fill N Finish is an Elmer’s product that does a very nice job if thinned to a brushable 
consistency.  Both White & Green Squadron Putty are used extensively but has a tendency to shrink and crack when used on fins.  
There are a couple Automotive very fine grain Polyester fillers that can be used for filling fins and super fine grain Red Spot putty. 
Most automotive type filler end up being simply too heavy for our use.   

 
 Glass Bubbles & Micro Balloons:  3m makes a product called Scotchlite Glass Bubbles. These microscopic Lime 
Borosilicate and Amorphous Silica glass air filled bubbles, are an extremely light weight material intended to be added to epoxies, and 
can actually make epoxy resins light enough to float.  I have also added Glass Bubbles and a few others filling materials in other 
mediums; Yellow glue, Ambroid aircraft cement, 50/50 thinned Squadron Green and White Putty, and a host of other body fillers and 
Spot fillers used in the automotive painting industry.  Most of these products and the multitude of different adhesives, epoxies and 
mediums have met with only limited success, depending on the desired outcome to COST factor.   Almost all of the 3m and 
automotive stuff is just too expensive to use on sport rockets.  If the reader is interested in more detailed info on these "Specialty" 
products please contact the author. 
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Tissue covering:  The use of (Jap Tissue) to cover the wings of model airplanes has been around for decades.  It is a good 
way to avoid some of the work filling balsa grain.  I have also used with success white wrapping tissue on fins.  Application starts by 
brushing on a 25% reduced solution of any "yellow or brown” carpenters glue (Elmer's, Tite-Bond, etc.) to all surfaces of the fin.  
Apply the tissue with a rolling motion of the finger dipped in water.  Smooth out any wrinkles with the same finger motion.  Do not 
try it slide the saturated tissue as it will split and wrinkle.  Roll the tissue around the leading edge and back to the tailing edge.  Once 
satisfied with the covering leave it alone for several hours to overnight.  Apply and overcoat of white or yellow glue and allow to 
thoroughly dry.  Sand any protruding tissue fibers with 360 or 400 grit sand paper to remove only protrusions.  Use a sandable primer 
and paint as desired.  This method makes very strong and light weight fins. 

 
Other Laminations: In place of the tissue; file folder cardstock, tracing vellum, or 1/64" aircraft 3-ply plywood can be 

laminated to a balsa core.  Some extra edge treatment is usually required to hide the transition from one material to another, and care 
must be observed while sanding these areas, but man are these laminated fins tough. 

 
Epoxy and Coating Epoxy covering:  Balsa fins (and other balsa parts) can also be epoxy coated using the method described 

in TECH-TIP 002 on body tubes, I usually drill #65 holes in the root edges of the fins and inset tooth pick or 1/16" wood dowels to 
allow the fins to be "stuck" into a Styrofoam brick for horizontal support and flipping during curing.  This little trick also gives the 
fins studs that can be used for through the wall mountings.  I have used 30 minute 2-ton Devcon epoxy with good results, a Coating 
Epoxy will work better if available.  PIC has a very good product, and there are several other brands at the local hobby shops.  Use 
only the 30 minute or longer setting epoxies for coating fins.  Rotate the fins every 5 minutes for the first 30 minutes to avoid 
unnecessary runs and drips, which WILL happen in this application.  Set the Styrofoam block on a large sheet of wax paper or plastic 
drop-clolth to catch the drippings.  After curing is completed; usually overnight, sand the fins with rough sandpaper (I use 36 and 80 
grit) to remove the hard drops that are inevitable, back down to 180 grit to smooth and finish the surfaces.  Finally wipe down with a 
tack-rag, then prime and paint. 
   

Sand-able Primers:  On some small fins and fins made of Basswood, it has been possible to completely fill the grain of balsa 
with a high build sanding primer,  Dupli-Color or now ColorPlace, a K-Mart product is a sure bet.  Spray or three coats of primer, let 
completely dry.   Sand with 240 grit sandpaper until grain has been filled. Normally one or two sets of 3 coats fills the Worst, deepest 
balsa grain. 

  
 Fin Attachments:  The attachment methods discussed will work for most materials.  Obviously clear plastic fins and very 
thin plastic or fiberglass fins would not be studded with dowels or installed through the wall.   
 Do we attach the fins before of after finishing the fins?  There is no set answer to this question.  Many sport rockets and a few 
competition-type models, should have the fins attached to the body BEFORE finishing.  It is however the modelers choice.              
This is especially true of "Through the Wall" fin construction, as the fin-tube joint gaps, can be closed, sealed, smoothed and filleted 
in one step.  The majority of scale models and models with panel etching, rivet engraving, and other major surface structures and 
detail will probably have the fins finished first than applied, to resemble the full scale appearance and fillet free attachments of the real 
prototype.  On large models with big thick fins, Epoxy 2 or 3, 1/16" dowels or toothpicks pushed into the root edge and poked though 
the body tube increases the fin/body joint strength significantly.  On mid-sized models "epoxy rivets" can also double the strength of 
the fin/tube joint.  By poking a toothpick or small drill bit into the root edge of the fins and making an alternating line of holes on both 
                         4) 



 
 

 
 

sides of the fin alignment line, it is possible it push epoxy into the root edge and have it ooze into the tube through the drilled hole to 
from very tough rivets.  I have used this method on very large models such as the 60" upscale Orbital Transport; 2.4lb upscale, 4"dia, 
Laser-X; and 2.25lb 1:13.25 scale Bomarc, with very good success. 
 That should just about cover Balsa fins:  In fact this pretty much covers construction for most of the other materials as well, 
the exception of the plastics group.  
 All the above; Filling Shaping, Sanding, and Attachment procedures will work well on the following alternate fin materials. 
 BASSWOOD FINS:  Basswood is heavier then balsa but has a much closer and tighter grain.  If sanded with 400grit after 
cutting and shaping it can be filled with one or two coats of sand-able primer to a glass smooth finish. The material is harder to cut 
with a knife in 1/8" thickness and up.  It works will with an electric scroll saw or bandsaw and can be worked with most woodworking 
tools including, gouges and chisels for detailing.  Basswood is my choice for detail and v taper "sport scale" fins.  Its structure allows 
very thin sections to be strong enough to withstand everyday landings and that occasional tumble from the prep table.  Tissueing 
renders basswood "hard as nails" status. 

                    
 
AIRCRAFT PLYWOOD FINS:   "Hobby" aircraft plywood's from1/16" to 1/4" can be used for fins and other heavy duty parts.  
Plywood's which are laminates of very thin layers of wood veneers laid in a crossing grain pattern are extremely strong and only 
slightly heavier than basswood,  Plywood's do not however sand and fill as easily as basswood.  Most will require sanding and coating 
epoxy or sand-able primer finishing too obtain the "Glass Smooth" finish rating.  Through the wall mounting is highly recommended 
when using plywood 1/8" and up. 

                                                  
BUILT-UP / LAMINATED CORE FINS:     
This is actually two or three materials, but the fabrication method is the same.  Fabricated heavy cardstock or phenolic resin board, 
have been around for many years but largely ignored as a fin material.  These heavy weight papers can make very real Fin Skins and 
multi piece fins such as the NIKE open-tip, flanged center rib fins.   Formcore is a Styrofoam center with heavy white paper outer flat 
surfaces.  It is available in several different thicknesses from 1/8" to 2" and goes by names such as "Foamcore, Gatorboard, 
Gaterfoam, and Signfoam, to mention just a few.  It has the ability to handle very large loads in its natural state and if laminated with 
1/64th" 3 ply aircraft Plywood is MUCH STRONGER than the other woods we have discussed.  If a tapered edge is required, as with 
the Nike types, simply cut the core material smaller then the 1/64th laminating skin by the length of the taper.  Center and contact 
cement the skins to the core, let cure overnight.  Pull the edges of the 1/64' laminate together with masking tape (one of those uses of 
masking tape I mentioned earlier) and CA the seams, sand seams lightly, prime and paint.    
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 Fiberglass, Waferglass & Garolite-G10/FR4 Fins:  Waferglasss is a very thin, medium weight fiberglass product marketed 
by Eclipse, Apogee Components Company, Its current replacement is available through Industrial Supply stores in the form of 
Garolite-G-10/FR4.  Waferglass and G10/FR4 are available in .005” through .030”. Either of these materials are most useful for 
competition model fins.  Cutting to shape with a sharp knife or scissors, one can make a fleet's worth of fins in a hurry.  Attachment of 
Waferglass or any fiberglass fin is always done with CA's and Epoxy, CA alone can be used on small S/D and P/D contest models.  I 
caution all that CA alone is ONLY a good choice if the model is not intended for more then 3 or so flights.  Larger heavier models will 
be epoxy applied with epoxy fillets.  For Larger still HPR Rockets through the wall with double epoxy at the motor mount and outer 
airframe.  Fiberglass is spun glass so take care when cutting and sanding.  IMPORTANT Notice:  Ingestion or inhalation of the fibers 
or the dust CAN CAUSE RESPIRATORY TRACT IRRITATION.  At the very least ware a particle mask while using any of these 
products. 

               
Now we come to THE PLASTICS GROUP:  A whole other animal. 

 PLASTIC FINS:  When speaking of PLASTICS FINS what are we really talking about?  Plastics can be any one of a very 
wide variety of non-metallic, synthetically produced from organic compounds by polymerization products.  See why we must be more 
specific.  Most of these "plastics" will sand, drill, finish, and attach DIFFERENTLY, using adhesives, polishes and other stuff not 
used on other "plastics".  So here we go in the wacky world of polymers.  I DO NOT INTEND TO COVER EVERY DIFFERENT 
TYPE OF "PLASTIC". Only those we can expect to have reasonable success on flying models.  The most obvious and available 
plastic is by far Acrylics:  A.K.A. Plexiglass, Acrylite, or Polycast,:  These Acrylics are simply to brittle to be used for model rocket 
fins.  Acrylics are best used to construct ground support items and display bases 

                                      .  
 Styrene (polystyrene) or  A.B.S.(Acrylontrile-butadiene-styrene):  These two products are available in standard white only.  
Normal sheet sizes for .03125 (1/32") to .250" is 20" X 40".  The larger thicknesses can be in sheets up to 48" X 96".  Both materials 
can be (score and break) cut, making even complex fin plan-forms easy to produce.  Scroll or bandsaw cutting is only necessary on the 
very thick stuff or very intricate designs.  Sanding and shaping are done with 80-320 grit papers.  Sanding is quickly and easily 
accomplished if sanding blocks are used.  Fine edge tapers and built ups can be made using either of these materials.  Some hobby 
shops carry (Evergreen Scale Model) complete line of very small 4" X 6" sheets in even thinner .005 and.010" thicknesses and a 
complete range of shapes and sizes.  These items can be used to build-up very small "Scale" fin skins, and other tiny details.  ABS has 
an extra feature, its flat surfaces are very smooth and glossy, while "styrene" has a matte "toothy" finish, both can be primed and 
painted using all currently available spray and model paints.  The really good news is NO FILLING IS REQUIRED.   For sport 
models and some Scale models this is my fin material of choice.                 
 My Strike Fighter and cluster powered Grey Hawk both have 3/32" compound one piece styrene fins.  Attachment to paper body 
tubes is accomplished with CA and epoxy rivet method with epoxy or liquid styrene fillets.  Please note; both types are more brittle in 
cold weather.  They have withstood all but the worst P/D impact landing.  Styrene and ABS fins are repairable with MC (Methylene 

Chloride) solvent welding.                         6)    
  Rigid Vinyls (Rigid polyvinyl chloride):  Available in Colorless, and sometime white and black.  This material 



 
 

 
 

comes in standard sheet sizes of 21" x 51" and in .010 to .125" thicknesses.  .030 or .050 are by far the most useable of this material 
for small clear fins on Scale models, and PMC.  Since most fins will be clear, very little sanding will be required.  Edge treatment will 
depend on the thickness and size of the fin.   Most should only be slightly rounded and polished with a good vinyl wax.  Do not 
attempt to "Sand out" a scratch in rigid vinyl; It can't be done.  if a scratch develops throw the piece away and start over.   Attachment 
will require a little work; on most sport models drill a line of tiny holes at the ROOT edge of the fin.  Attach to the tube with clear 
PVC cement and primer used for plumbing and electrical pipe.  Epoxy the fillet using the epoxy rivet method discussed earlier in this 
article.  Do not use CA's for attachment as PVC crazes badly with this adhesive.  Rigid PVC is not receptive to any other type if 
cement or adhesives.  
           

Clear Polycarbonates:  Band names Lexan, Tuffak  and Acrysteel , all represent Polycarbonates:  while available in white 
and colors I recommend only the Colorless material for rocketry use.  Available in 40" X 50" sheets in .005 to .060" and 48" X 96" 
sheets in .030 to .500" thicknesses, our needs are most commonly met by the .030, .060, .080, .093, and .125" thicknesses.  Nearly 
indestructible, (it does scratch badly) clear polycarbonate is my first choice for clear fins of any size.   Cutting of the .010 - .080 
material is done with an X-Acto knife or a special plastic cutting /scoring utility knife.  .093” and thicker should be Saw cut with 
blades having at least 18 teeth per inch.  Material between .010 and .080" thicknesses can also be sheared or cut with heavy duty 
scissors or metal cutting hand shears.   I strongly suggest masking both sides of the sheet before doing anything to it, this will protect 
the flat surfaces while fabrication is taking place.  Polycarbonates can be cold formed, (Bent) using standard metal forming tools.   It 
can be drilled, punched, riveted, threaded and fastened with standard metal /wood working tools and hardware.  Usually only rounding 
and polishing of the edges are needed to complete polycarbonate fins.  Use 120 - 220 grit paper for rounding then refinish with 400 & 
600 grit, than polish with 3m Finesse-it polishing compound.  Finesse-it will restore a near optically clear edge to the fins.  Minor 
scratches may be removed by polishing the surface with a very soft cotton cloth and a small amount of 3m Finesse-it compound.  Do 
not use any other type of rubbing or plastic polishing compounds, surface crazing will be your reward.  

                                        
 
 Epoxy Rivet Method: Polycarbonate fins are attached by the same procedure as rigid vinyl fins, drilling small 1/16" or less 
holes at the root edge of the fin and in the body tube to create in epoxy rivet line on each side of the fin line.  Use a good epoxy fillet 
on sport and heavy models or even cut through the wall and tab the big stuff.  I have even slotted H.P. models for .030 fins and locked 
them in with CA, then applied epoxy fillets on the outside Fin/body joint for added strength. 

                             
 I am sure I've missed something along the way which the reader may have used with success; Please pass your information 
along as we are always looking for new things to try, and materials to test.   
      Keep um Flyin 

         John 
 
 
 
 

           7) 


