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Space qualification requirements

▪ Coatings and varnishes appear as electrical insulating layers, corrosion protection 
and mechanical protection mainly in electronic circuitry. 

▪ Non-structural adhesives … some ensure good thermal contact and low stress 
concentration at the joint, but such assemblies are difficult to take apart after 
fabrication. Electrically conductive adhesives find a use as grounding points for 
conductive surfaces.

▪ The main danger comes from bonding agents, optical coupling agents and other 
assembly materials which can contaminate the optics by yielding condensable 
products. A contaminated optic is, in general, very difficult to clean.

▪ The adhesive shall be physically and chemically compatible with the component 
parts to be bonded.

▪ Adhesive bonding is in general quite sensitive to small changes in the process.



Space hazard

▪ Particle radiation at the level encountered in space is not harmful for adhesives, which are in any case protected by the 
items (adherends) they are bonding.

▪ UV radiation can darken optical adhesives. In this regard silicones are superior to epoxies. UV and particle radiation can 
both increase the outgassing rate of adhesives. UV radiation and proton fluxes are the main factors and can cause 
darkening and hardening of coatings and increase the outgassing rate. Insulating varnishes used in “black boxes” are 
not subjected to UV.

▪ High temperature degrades adhesives and accelerates outgassing. Silicone-type coatings and varnishes are 
recommended for high temperatures. When flammability is a property to be considered, silicone materials should be 
chosen in preference to polyurethane coatings.

▪ Low temperature stiffens adhesives and causes brittle bonds. Some polyurethane adhesives are still useful at very low 
temperatures (cryogenic). A similar effect is seen with coatings which tend to harden, shrink and crack.

▪ Thermal cycling leads to failure of the adhesive bond when the expansion coefficients of the adherents and adhesives 
are not matched and when the adhesive is not flexible enough to cope with the strain. Thick layers of rigid adhesives 
are prone to high stresses. Coatings and varnishes experience thermal-cycling due to shadow-sunlight passage or to 
variable internal heat sources caused by switching equipment on and off. Mismatch of expansion coefficients between 
coating and coated items gives rise to high stresses and eventually to cracks. 

▪ Atomic oxygen (inLEO)is only applicable to adhesives exposed to ATOX (such as those on solar-cell and panel 
assemblies) which can be attacked. Exposed coatings are susceptible: silicones are resistant.



Prodotti consigliati

Adhesives

▪ Araldite AV 138,
▪ DC 6--1104,
▪ DC93500,
▪ Eccobond Solder 56C,
▪ Redux 312,
▪ RTV 566,
▪ RTV S 691,
▪ RTV S 695,
▪ Scotch Weld EC 2216,
▪ Solithane 113.

Coatings

▪ DC 93500,

▪ MAPSIL 213,

▪ RTV S 695,

▪ Uralene 5750.



Prodotti consigliati

We have:

▪ Dow corning 732

▪ Dow corning 3145

▪ Sylgard 184

▪ Epotek 301



Prodotti consigliati

Dow corning has a series of products for space application
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NASA database



Flammability: similar among the 3 products, e.g. 93-500

Flash fire: similar among the 3 products, e.g. 93-500



Fluid comp.: data available for 3145 and 732, results are the same, no data for 93-500

Odor: data available for 3145 and 732, results are the same, no data for 93-500

Toxicity: similar among the 3 products, e.g. 93-500



Outgassing: 93500



Outgassing: 732

Outgassing: 3145



Epak Electronics
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