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Abstract — Generally, space structures are subjected to severe situations, such as, sublimation, strong evap-
oration of lubricants, thermal stresses, high temperature gradients, irradiation, impacts by microscopic mete-
orites, and other factors. Recently, various kinds of coatings are applied to the parts under heavy contact
stresses, in order to insure long wear-free lives and/or reduce friction coefficients. In space structures, molyb-
denum disulfide is using frequently. Moreover TiN, ALO;, PTFE(Poly Tetra Fluor Ethylene) are introduced
recently for space structure. In this part we are going to apply the partial model method, developed in ref-
erence[11] to analyze part with coated layer. In reference[11], we compute the reasonable size of partial model
and aspect ratio. Using these data, we analyze the structures coated with TiN, Al,Os, PTFE under contact load,
temperature and crack model. Beside, we consider the stress analysis under time dependent load and transient

thermal effect.
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Fig. 1. Schematic model of space parts with coating
layer.
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Fig. 2-1. Global finite element model.
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Table 1. Properties of material

Material Name E(MPa) % k (W/mK)
Steel 207000 0.30 40
TN 600000 0.25 19
ALO; 366000 0.22 28
PTFE 46000 0.46 0.25

E : Young's modulus
v : Poisson's ratio
k : Thermal conductivity

TL=-170 °C
Fig. 3. Various coated layer's thickness.
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Fig. 4-1. 0., 0, distribution of element A, B according
to coating layer's thickness.
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