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Space Adhesives: Fundamentals, Preparation,

and Impact of Space Environment

Adhesives and adhesive joints have replaced conventional methods
such as riveting, welding, and mechanical joints as a valuable way for
assembling space structures, due to their significant reduction in
spacecraft mass and also having optimum properties (high mechanical,
electrical, and thermal properties, simultaneously, appropriate to the
application). Space adhesives, in addition to having unique properties,
have the ability to be used for a long time and are resistant to the space
environment. These adhesives are used to bond similar structures
(metal or composite) and metal / composite structures. In this research,
an attempt has been made to introduce the types of adhesives, their
production methods, and theire application. The space environment
and its components such as energetic charged particles, solar
electromagnetic radiation and atomic oxygen are introduced and
finally the effect of the components on their properties and mechanisms
of their destruction are discussed.

Keywords: Space Adhesive, Space Environment, Ultraviolet, Charged
Particles, Atomic Oxygen
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1. Galactic Cosmic Rays (GCR)
2. Solar Energetic Particles (SEP)
3. Atomic Oxygen (ATOX)
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1. Low Earth Orbit (LEO)

2. Medium Earth Orbit (MEO)
3. Geostationary Orbit (GEO)
4. Van Allen Belts

5. Jovian Missions
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Low-Earth Orbit (LED)
International Space Station
230 milos

Outor Belt
12,000 — 25,000 miles

GPS Satolites
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Phgnelic, glass laménate
Pnanglic, minzrd filled
Aomatic cured epoxy (3peckl lormulaton)
Sdcone, glass-filled
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Pulyestar, glass filled
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Epawy {EF)
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Tension
Adhesive Manufacturer | £ (MPa) ]ﬂ) (MPa) [a, (MPa) [r.. (%)
Epoxies
Araldite Huntsman 4,590 410 41.0 1.30
AVI38
Hysol EA Loctite 4.420 310 S9.8 4.64
93194
Araldite Huntsman 1,850 258 4.40
2015
Redux 810 | Hexcel comp. | 1,730 40.0 5.53
02 Rapid Delo 1,000 240 200
Hysol EA Loctite 670 7.99 4.0
9361
Polvurethanes
Analdite Huntsman 200 18.0 50.00
2026
Sikaflex Sika
256
Modified acrvlics
DP-8005 M 590 13.0 5.30
Analdite Huntsman 760 20.0 425
2024
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Microcracks density (cracks.cm-1)
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