Glue – Which One to Use

By Lloyd Sullivan

I have been asked many times which glue I used for a particular application. Then usually the next question is "How do you do that?" This article will attempt to explain which glues I like to use and my technique for using them. The first thing I need to point out is that just because I do it a certain way does not mean there is no other way or that there may not be a better way that I haven't thought of or heard of yet. The techniques in this article work for me and hopefully they will either work for you or generate the ideas that will lead to the technique that will work for you.  If you develop what you think is a better way, it would be a great opportunity for you write an article for the newsletter and share it with the rest of us.

How many kinds of glue are there? Let's see there's boiled shrimp, fried shrimp, popcorn shrimp…no wait a minute. There's White glue, Yellow glue, Epoxy, Polyurethane, CA, Contact type glue, hot glue gun, and although it is technically not glue, I am going to include LocTite in the list of adhesives I use to hold model airplanes together.

Each of the above adhesives comes in different flavors as follows:

· White Glue

· Elmer's Glue – A good all around glue for gluing balsa to balsa. I have built many models with Elmer's glue and it works well.

· RC 560 Canopy Glue – This glue is white but it has a different formulation from Elmer's. It is my glue of choice for canopies and flat pinned hinges.

· Hinge glue – Although I have never personally used this glue, I have seen it and it sure looks and acts like RC 560 Canopy glue.

· Yellow glue – The yellow colored glues are Aliphatic Resin and are great choices for general construction. The ones I have used are:

· Titebond 

· Titebond II 

· Elmer's Carpenters Wood Glue. 

The difference in Titebond and Titebond II is; Titebond II is waterproof when cured and has a quicker grab time. I buy any of the three above by the gallon with no real preference when it comes to model planes. I like the quicker grab time of the Titebond II when I am building other stuff in the woodshop though. The White and Yellow glues are water cleanup before cured.

· Epoxy – Use epoxy for firewalls, landing gear plates, installing tail groups or anywhere you need the extra strength. I do not use epoxy to install hinges because epoxy does not stick to the material hinges are made of. Hinges depend on the epoxy sorta forming a rivet through the holes in each side of them or capturing the hinge by the ridges to anchor them in. Epoxy is heavy; use only enough to meet the requirements. The one rule of thumb about epoxy you need to know is that the longer the cure time, the stronger the joint. The reason for this is the resin has a longer time to soak into the wood deeper thus creating a stronger bond. The less it soaks in the more of a surface bond you get. I can't really talk intelligently about all the different formulas but I can tell you I have used just about all of them through the years. Most of the common ones we use today in our hobby mix the resin and catalyst in a 1 to 1 ratio. The ones I use in my shop are:

· 15 minute

· 30 minute

· Finish Cure

· West System 

My personal preference for epoxy in general building is Z-poxy made by Zap. They make 15 and 30-minute versions. Both work well for most of our needs. The 15-minute is actually about 30-45 minutes and the 30 Minute is actually about an hour or so. I really like this epoxy and they are not as brittle when cured. Finish cure is much thinner than regular epoxy and I use it for fuel proofing and strengthening large exposed areas like the engine boxes (inside and out) on Carden type kits. West System Epoxy is a very high quality 5 to 1 Marine grade epoxy. I use this for bagging wing skins and laminations where strength is my main concern. If you are in a hurry, This is not the epoxy for you. Cure times are usually 8-10 hours depending on temperature. There is a faster catalyst available if you want it, which will bring the cure times down to about 3-4 hours I think. West System Epoxy isn't cheap but it is good stuff. Epoxy can be thinned and cleaned up before cure with Alcohol.

· Polyurethane Glue – There are three manufacturers that I know of. Elmer's markets it under the name Probond and is the most common one around here (Home Depot, Lowe's), Another company has a picture of a gorilla and it is called Gorilla Glue. The third is from a company in Australia, has a picture of, what else, a Kangaroo and calls it Roo Glue. All are the same as far as I can tell. This is strong stuff. When you buy the Elmer's Probond, make sure you get the polyurethane glue. Elmer's also has another glue they call Probond that is NOT polyurethane. I still haven't figured that one out. Polyurethane glue is about the color of root beer and the consistency of good pancake syrup. It can be used exclusively to build with except installing firewalls and gear plates. I also use it to install hinges. It is the only glue we could not make fail in hinge pull tests. It is heavy though. My tests have shown that it is as heavy as epoxy. I use it to apply the skins to all the foam pieces I have core blocks for and can weight the pieces in the blocks to cure. My technique is to apply a very thin layer of Polyurethane on the skin, wet the foam piece with a damp sponge and place back into the core block with weights to hold in place overnight to cure. Polyurethane expands and foams as it cures. This foaming action is the most frustrating aspect of using this glue to install hinges. You can get yourself into trouble in the hinge installation process if you use too much glue and it is very likely you will use too much glue until you learn the technique.  The water makes it foam and expand better which allows it to work its way deeper into the wood and/or foam core creating an incredibly strong bond. Also, do not think because it foams and expands as it cures it has gap filling characteristics. There is no strength in the foamed up part. Polyurethane glue isn't cheap either and it has a shelf life so try to get only what you will use in about 3 months or so. I recommend it, but beware; it does have its rules you have to go by.

· CA – I know not all, but I will bet you that the majority of the people reading have never known life without CA adhesives. Alpha Cyano-Acrylate (CA) was originally developed in a medicinal grade to close surgery incisions to the eyeball. You can't put stitches in the eye. It is marketed under the name "Super Glue". We as modelers first got our hands on it as "Hot Stuff" by Satellite City. This stuff revolutionized the building of model airplanes. Many manufacturers have jumped on the CA bandwagon. Some are good and some are not so good. What makes some better? Well, purity is the answer. The less contaminants there are the better it is. Distillation is the manufacturing process used to purify the CA. The more times the CA is distilled the more pure it is and the better it works. The more times it is distilled the higher the cost of production. So, to keep the cost of the product down CA is distilled only once by some companies and then stabilizers and other ingredients are added to make it work. These stabilizers and other ingredients are, you guess it, impurities. Bob Smith of Bob Smith industries told me this is how they do theirs. On the other end of the quality list is Balsa USA. Theirs is triple distilled with minimum additives and I will say it is the best CA I have found.  I recently tried some CA called Anchor Bond, I don't know anything about it accept it seems to work very well and it has a really cool cap with a pin in it to keep the tip open. Jet and Zap told me their manufacturing information was on a need to know basis and that I did not need to know. Jet and Zap work well and I have never had a bottle that just would not work. I have had several bottles of the Bob Smith that would not work. 

The types of CA that I know of are Thin, Thick, Extra Thick gap filling, and Rubberized. The rubberized CA is the new kid on the block and is a very interesting product concept. I have seen reports of this working well for hinges. I am planning to find out more at the Toledo show. I'll get back to you on this one.

· Contact type adhesives – There are only two contact type adhesives I know of that are useful to us as modelers. Dave Brown Southern Sorghum, and Sig makes some called Sig Bond. Both work well but have their limitations. I use the Sorghum to skin small pieces I do not have core blocks for or cannot weight them properly with polyurethane. If you feel the need to use these on wings and load bearing parts of the structure, double glue the foam parts (apply glue once to the wood skins and twice on the foam). I have personally never had a failure but I have heard of failures due to excessive heat like we have here in Texas. The contact adhesives work for wings but there are far better choices. DO NOT use Weldwood Contact cement to apply balsa skins to foam cores. Trust me, this stuff makes Styrofoam vanish before your very eyes.

· Hot Glue Gun – I use a hot glue gun to secure wiring in place in the fuselage so it is not flopping around inside.

· LocTite- I use LocTite to secure bolts and/or set screws. Wheel Collars, wheel pants, engine bolts, tail wheel assembly bolts, etc., etc., are areas that lend themselves well to LocTite. I use the blue so I can disassemble if necessary.

I hope this information has been helpful in someway. Again, these are things that work for me. If you have something that works for you, share it. We can always benefit from another point of view or fresh idea.

***  That's all for now  ***

