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If you need a fin with some specific properties like 
having a super-smooth surface finish, being exceptionally 
lightweight and also ultra strong, then you might want to 
consider the process of vacuum bagging them. It typically 
isn’t a process you’d use often, but knowing this skill can 
get you past some difficult situations in rocketry.

First of all, this article will cover the situations when 
you might want to use it. It is not something that most 
rocketeers will use. If you do decide it is worth it for your 
project, then we’ll talk about getting your feet wet with the 
process, using the bare minimum equipment in order to 
keep the costs down. 

Full disclosure: I only started vacuum bagging fins 
last year, so my experience level is not as great as other 
people have. In my case, the fin I needed was for an FAI 
competition rocket. I needed all three variables (weight, 
surface finish, stiffness) to be maximized.

Typically, when you have a situation where there are 
three variables, the guy making or selling them to you will 
say: “Pick two out of the three… you have to decide which 
one of the variables you can live with not being optimized.” 
In my case, I couldn’t sacrifice any of those qualities.

There is a fourth variable in this situation too, and that 
is “cost.” How much would it cost to make these fins that 
have to be super optimized? We should probably know that 
first, before we talk about when you might want to use it. 
What I found out during this process is that other than the 
up-front equipment cost, the actual cost added to optimize 
the fin in the other three variables was relatively low. That’s 
good news.

But what equipment is needed? Again, if it is going to 
be a challenge to get the equipment, then you might want 
to consider other options for achieving your rocketry goals. 
I’ll start out by giving a general overview of the stuff, but 
know that at the end of this article, you’ll find the list and 
some suggestions on where to purchase them.

The biggest and most costly piece of equipment is a 
vacuum pump. They are relatively common, and can be 
found at Harbor Freight or online retailers like Amazon. 
I was fortunate in that I had a small reed-type air brush 
air-compressor that was just sitting around collecting dust. 
While it was designed to blow out air, I simply connected 
the air intake side of the compressor to the vacuum bag. 
I was pleasantly surprised that it worked quite well as a 
vacuum pump, so I didn’t have to buy a new one.

Once you have a pump, the other equipment you’ll 
need is pretty affordable because it is small stuff.

1.	 You’ll need a special fitting called an EZ-Vac Connector 
that allows you to connect the hose from the vacuum 
pump to the plastic bag that the part is slipped into. 

2.	 Breather Cloth: This is used to keep the sides of the 
plastic bag from touching each other once the vacuum 
is applied. Wherever the plastic sides touch, air cannot 
flow through, and you won’t be able to pull out any air 
bubbles stuck on the surface of the fin. The breather 
cloth looks like felt, but the stuff I buy is made from 
plastic. The advantage is that it doesn’t compress as 
thinly as a felt fabric would, so it allows the air to flow 
through a little better. In a pinch, you can use something 
like a few layers of paper towels as a substitute.

Figure 1: Vacuum pump with Neoprene tubing
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3.	 Quick Lock Seals: These are long extrusions that allow 
you to quickly seal the open end of the bag so that it is 
airtight. I think these are so convenient that it is a must-
have item. 

4.	 Neoprene tubing: This is the tube that connects to the 
vacuum pump and the fitting on the plastic bag. The 
main criteria is that the tube has to be rigid enough so 
that it doesn’t collapse under a vacuum. If it does, then 
air won’t flow through it so you can suck the bag down 
tight against the part. 

5.	 Pipe to hose fitting: This is the fitting that you’ll use to 
connect the vacuum pump to the hose. The exact one 
you’ll need to get will depend on the screw fitting built 
into your vacuum pump. This may be the hardest to find 
accessory that you need. 

6.	 Tubing Clamp: This is an optional piece of equipment. 
What it does is to pinch the tubing closed, so that air 
can’t pass through it. The clamp will allow you to turn off 
the vacuum pump once the bag has been sucked down 
tight. However, I’ve found that they don’t seem to be 
perfect, and eventually air leaks back into the bag when 
the pump is turned off. So I typically just leave the pump 
running until the epoxy is hard. 

7.	 Plastic Bag: I used a regular polyethylene plastic bag 
with good results. Thicker plastic seems to be easier 
to work with because it doesn’t bunch up as much as 
you’re sucking the air out of the bag. I had some 6-mil 
thick plastic bags that we use to package up high-power 
rocket kits. That seems to work well. The smoothness 
of the bag will be the smoothness of your final surface 
finish of the fin. So try to find shiny plastic if possible. 

Figure 3: Breather cloth allows air to flow between the 
sheets of plastic and out of the bag

Figure 2: EZ-Vac connector is attached to the plastic 
bag so the air can be sucked out of the bag.

Continued on page 4
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In vacuum bagging, we’re almost always using epoxy 

on the surface of the fin, and the goal of the process will 
be to smooth out the epoxy and give us a uniform surface 
finish. This was what I was doing when I was making the 
lightweight fins for the competition rockets. I only used 
epoxy to skin over balsa wood fins.

But you can also use this same process for bonding 
skins to the surface of the fins as well. This is how it is 
normally used, because it will greatly increase the strength 
of the fin. The stiff skin provides the structure since it is 
more rigid than the balsa wood.

Some types of skin materials that have been 
successfully used are: tissue paper, fiberglass cloth, carbon 
fiber veil or carbon fiber cloth.

Tissue paper is the weakest, but it is “plenty strong” 
for competition rockets if you need more strength. An 
advantage is you can get it in colors, so it provides 
decoration as well as stiffness.

Fiberglass cloth and carbon fiber are typically used for 
higher power rockets where you really need a lot of extra 
strength that you can’t get from ordinary balsa or wooden 
fins. It will add some serious strength to your fins, which 
you may need for models going supersonic that tend to 
flutter and shred. Carbon fiber is significantly lighter weight 
than fiberglass, but it is more expensive. The advantage 
of a woven cloth from either material is that it can conform 
to a compound curve. So if you have an airfoil sanded into 
the wood underneath, the cloth will follow the curve nicely 
without having to fold over itself. Tissue paper doesn’t 
conform, since it can’t reorient its fibers easily, and will have 
a crease in it if you lay it over a compound curved surface.

Figure 4: Quick-Lock seal will close off the open end of 
the bag so the plastic is air-tight

Figure 5: Tubing clamp to pinch off the flow Continued on page 5
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My pressure chamber was only capable of about 20 psi of 
pressure. But it is certainly better at squeezing out epoxy 
than the 8 psi you’d get from vacuum bagging. 

Other than the situation where you’re attaching 
fiberglass or carbon fiber cloth skins for extreme strength, 
the technique isn’t used a lot in rocketry because it is 
rare that you couldn’t achieve the same results with other 
finishing methods; particularly if you don’t need to optimize 
three variables (weight, surface finish, and strength) all at 
the same time.

In my situation, where I found vacuum bagging useful 
is fins with airfoils (compound curves). I was looking for a 
glass-smooth surface finish without having to paint it. This 
is possible because the plastic of the bag can stretch a little 
bit to follow the curvature of your airfoil, smoothing out the 
epoxy nicely.

The Process of Making Competition Fins with a 
Smooth Surface

You want to start out with fins that are pre-airfoiled and 
as smooth as possible. In the fins that I was making for 
competition rocketry, I was using low-density 1/32-inch thick 
balsa wood. Even 1/32” thick wood was too thick, and I had 
sanded it down a lot thinner than that to lose even more 
mass.

Then I sealed the surface with wood filler. All the little 
grooves and valleys in the surface of the  wood have to 
be filled, or the epoxy would eventually fill them. Epoxy is 
heavy, and if weight is critical, then they should be filled 
with something that has a lower density. That is why I chose 
to use wood filler initially to seal the fins, because it has 
lower density.

Why Vacuum Bag a fin?

What the vacuum bagging process does is to smooth 
the epoxy out so that it has a more uniform thickness and 
a better surface finish. This is particularly useful when 
applying a fiberglass or carbon fiber skin to the fin, because 
it can be difficult to avoid air bubbles trapped under the 
cloth. If you have a gap of air under the skin, then you 
lose all the advantages of putting on a skin to increase 
fin strength. Vacuum bagging is a way to suck those air 
bubbles out while the epoxy is still wet, so the skin is really 
laminated to the surface, and strength is maximized.

I repeated the goal of vacuum bagging, so you don’t 
assume it can do something that is not possible. Most 
people think that the vacuum bagging process will squeeze 
out as much epoxy out of the cloth as possible. In my 
experience, that is not what it does. If you put too much 
epoxy into the cloth or onto the surface of the fin, it doesn’t 
squeeze it all out.

I read somewhere and unfortunately I can’t find the 
source that vacuum bagging is equivalent to putting a max 
of 8 psi of pressure on the surface. So think of it like putting 
some heavy weights on the fin to smooth out the epoxy on 
the surface of the fin. Unfortunately, 8 psi isn’t all that much 
for squeezing out excess epoxy.

If your goal is to squeeze out all the excess epoxy to 
make it as light as possible, what you really want to do is 
put your fin in an autoclave (a pressure chamber that also 
adds heat to speed up the cure time). That’s what they do 
in the aerospace industry. I’ve also done it for fiberglass 
tubes (https://www.apogeerockets.com/education/
downloads/Newsletter434.pdf), but it was a hassle. 
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The difference between covering the fin with paint 
versus epoxy is that the epoxy is a lot stronger and less 
brittle than paint. So it adds strength to the fin, where paint 
really doesn’t. In this competition rocket, the fin would be 
unpainted in order to keep the weight down to a minimum. 
My personal goal was to have the fin weigh about 0.2 
grams (with the epoxy skin on it).

There are many good epoxies on the market, with 
Aeropoxy, US Composites and West Systems being very 
popular. Just look for a brand that is fairly low viscosity so it 
flows well and will self level when applied to the surface.

Once mixed, the liquid epoxy can be simply painted 
onto the surface of the fin. Try to keep it to a minimum, or 
your skill will be thick and heavy. In Figure 7, you’ll see a fin 
that has epoxy partially painted on the surface.

What if You’re Applying Skins like Fiberglass or 
Carbon Fiber?

If you were applying a skin in addition to the epoxy, you 
probably would skip the step of sealing the balsa fin and 
simply wet the surface of the fin with epoxy, and then apply 
the skin on top, and rewet the skin with epoxy.

I’ve never done a thick skin on a fin, but I suspect that 
if you did, you might have to do just one side of the fin at a 
time, and also add a “peel ply” over the top before you put it 
into the vacuum bag.

The peel ply (also called a release fabric) is a synthetic 
cloth that you drape over the epoxied surface after you’ve 
wet it out.

Figure 6: A thin balsa wood sheet that was filled with 
lightweight filler to make the surface as smooth as 
possible.

Figure 7: The fin is coated on both sides with epoxy.

So essentially, the fin I was going to cover with epoxy 
was already filled and smoothed like you would with a 
typical rocket just before you paint it.
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What does peel ply do?

Say your surface of the fin is not perfectly smooth, 
and has some very broad valleys in it. When you lay the 
fiberglass cloth on the part and add epoxy, and then put it 
inside the vacuum bag, the upper surface will want to self 
level out. You’ll end up having a broad puddle of epoxy on 
the surface that fills the shallow valley. That means you will 
have excess epoxy on the part, and that adds unnecessary 
weight.

To get rid of this excess epoxy, you can put a slippery 
cloth on top of the skin. This is the peel ply. This cloth will 
also follow the curvature of the valley under the skin, and 
the excess epoxy will pool on top of it. Essentially, nothing 
changed in this situation, and we still have a pool of epoxy 
on the surface. 

But once the epoxy is cured, we can simply pull off the 
peel ply fabric, and the pooled-up epoxy will come off with 
it. So we can get rid of a lot of weight by using peel ply.

And this is why people think that vacuum bagging will 
squeeze out excess epoxy. It isn’t that we’re squeezing it 
out, we’re just removing the large puddles on the surface 
of the part. It is still totally possible that the cloth is still 
oversaturated with epoxy that it doesn’t need for strength.

A lot of people say that peel ply will leave a smooth 
surface. The word “smooth” is relative. What they mean 
is that it will be free of big clumps and hairs of fibers 
protruding from the surface. Those clumps and hairs are 
pressed down by the peel ply. But the surface will still have 

a texture to it. The texture will be the roughness of the 
cloth used for the peel ply. For example, think of rubbing 
your fingers across the surface of a cloth umbrella. It is 
“smooth,” but not “glass-smooth.”

The nice thing is that the surface can be lightly sanded 
and then polished, and it is possible to get it glass-smooth. 
But it does require extra work.

Using peel ply may require only doing one side of the 
fin at a time. The reason for doing only one side at a time 
is because the peel ply would be difficult to remove from 
the edges of the fin if the two pieces of epoxy-filled peel ply 
touched each other. That’s just my guess though, since I 
haven’t used peel ply on fins.

If you’re using peel ply, you will also need breather/
bleeder cloth over the entire surface. This will both soak 
up the excess epoxy on the surface of the peel ply, and 
also allow air bubbles to escape. Both the peel ply and the 
breather cloth are thrown away after they touch the resin, 
as they will be clogged up after the epoxy is cured.

In my particular application, where I’m trying to get a 
smooth skin on the surface of the fin, I did not use a peel 
ply or bleeder cloth directly on the part. I want the fin to 
touch the side of the bag so the surface is completely 
smooth once the epoxy is hardened.

 At this point, the whole thing is inserted into the 
vacuum bag.
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The EZ-Vac connector is attached to the bag by cutting 
a small hole into one side of the bag, and putting the fitting 
through from the inside of the bag, and then locking it down 
with the nut on the outside.

The EZ-Vac connector just needs to be off to the side 
of the fin slipped into the bag. Under the connector, and all 
around the perimeter of the fin(s), you’ll need to lay down 
strips of breather cloth. I found that using a bigger bag 
than necessary helps to move the breather cloth around, 
particularly along the edges of the bag.

Just make sure the breather cloth doesn’t touch the 
edges of the fins, or you’ll ruin the surface finish of fins. But 
you do want it as close to the edges as possible to help the 
air bubbles on the surface of the fin to escape out and the 
plastic to be sucked down as tight as possible.

When everything is positioned in the plastic bag, you’ll 
attach the Quick Lock seal over the open end of the bag. 
The vacuum hose is connected and the vacuum pump is 
turned on.

As the air is being sucked out of the bag, you’ll actually 
have to use the pads of your fingers to slide any bubbles off 
the surface of the fins. This can be done while the epoxy is 
still wet, because it acts as a bit of lubricant on the surface.

Figure 8: The epoxy coated fins are put inside the vacuum 
bag. The breather cloth should be as close to the fins as 
possible. There should also be a piece of breather cloth 
where the ez-connector is attached to the bag. The 
breather cloth gives the air a path to flow out of the 
bag.

Figure 9: An air bubble trapped on between the part 
and the plastic bag. Note the sharp edge around the 
edges of the parts and the breather cloth, indicating 
a strong vacuum being pulled on the bag.

Continued on page 9
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Before walking away, make sure the fins are flat. Once 

the epoxy cures, you can’t flatten them out again. I typically 
like to put some flat heavy weights on them while the epoxy 
is curing.

As I mentioned, I leave the pump running until the 
epoxy is cured, because I’ve never been able to get 
everything sealed perfectly airtight.

When the epoxy is cured, you can turn off the pump 
and remove the fins from inside the bag. The epoxy doesn’t 
stick to the plastic bag, but the fins typically are clinging to 
the plastic with surface tension. But, they will easily pop off 
if you shake or pry up an edge.

At this point, it is just a matter of cleaning up the edges 
of the fins with a little bit of light sanding.

Figure 10: Use your fingers to work the air bubbles 
toward the edge of the part, so they are eliminated

Figure 11: The fin inside the vacuum bag, with all the 
air bubbles pushed off the surface

Figure 12: By angling the light reflected off them, 
you’ll see the finished fins are much smoother. Any 
blotchy looking areas do not have enough epoxy on 
them. Notice also that there is a little bit of flash on 
the edges where epoxy was squeezed off the fin.

You do have to flip the bag over and also work out the 
air bubbles on the opposite side of the fins.
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Conclusion

The process of vacuum bagging may seem a little 
daunting if you’ve never done it before. But I found it 
fairly easy to accomplish once you have all the correct 
equipment. Once you do one piece, you’ll find it isn’t too 
hard.

While we don’t often need vacuum bagging in model 
rocketry, there are a few instances where it does come in 
handy. Hopefully this will give you some ideas for future 
projects of your own.

In a future article, I’ll show you how to use vacuum 
bagging to make chrome-plated wood fins. So you get the 
weight savings of a balsa fin, with the bright chrome look 
that makes the rocket sparkle in the sunlight. Observers will 
think they are really metal fins.

Supplies needed:

•	 Vacuum pump: 
You can also use an airbrush compressor. Get at 
Harbor Freight or Amazon. 

•	 Breather Cloth: 
It is reusable, so you don’t need much. Get the 
minimum amount needed. 

•	 Quick Lock Seals: 
https://store.acpcomposites.com/quick-lock-seals 

•	 EZ-Vac Connector: 
https://store.acpcomposites.com/ez-vac-bag-connector 

•	 Tubing Clamp: 
https://store.acpcomposites.com/tubing-clamp 

•	 Pipe to hose fitting: 
https://store.acpcomposites.com/pipe-to-hose-fitting 

•	 Neoprene Tubing: 
https://store.acpcomposites.com/neoprene-tubing

Figure 13: A comparison in weight of a normal fin 
versus one that was skinned with epoxy.
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Additional Resources:

•	 Press for fins: 
https://www.apogeerockets.com/education/downloads/
Newsletter509.pdf 

•	 Food Sealer vacuum bagging: 
https://www.apogeerockets.com/education/downloads/
Newsletter396.pdf 

•	 Surface mount fiberglass fins: 
https://www.apogeerockets.com/education/downloads/
Newsletter332.pdf 

•	 Using Fiberglass in Rocketry: 
https://www.apogeerockets.com/education/downloads/
Newsletter311.pdf 

•	 Check YouTube for videos on Vacuum Bagging. There 
are a lot of good videos there, and it is where I learned 
most of the techniques described in this article.
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