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Abstract—The space world under zero gravity and super vacuum where the space machine
works has only friction and inertia. Inertia of acceleration and diceleration is accurately obtained
by computing while friction is always in contact surface and unsteady. The sur soundings under
super vacuum make surface friction more complicate.[ 1,2]. Therefore, method to lubricate stably
the contact surface for long term in space machine is very important and friction for space machine
proves to be true by several accident of space projects. In spite of that accident, method of lubrica-
tion and lubricants to keep stablity for long term in space machine have not been established
so far. Lubrication for space machine is very important and under developings over the world.
In this study we suggest a new lubricating technology, which improves powerful for space machine.
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Fig. 1. Shape and dimension of specimen.

Table 1. Properties of pin and disk

Disk Pin
. Quenched Cold pressed
Material SUS400C Si,N;
Vickers hardness
Hv, kef/mm’ 800 1,652
Surface roughness 0.02~0.10 0,02
R pm
Elastic modulus .
E. GPa 204 320
Poisson’s ratio 03 0.27
N . X
Density
b, X10° kg/m’ 8.00 3.24
Thermal conductivity
A W/mK 29 28
Thermal diffusivity
a X10-Sm/s 12.2 10.1
Fracture toughness B 59
Kk, MPa m'? ’
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Table 2. Properties of film material

Film material In
Vickers hardness Hv, kgf/mm?® 1.0
Melting point Tm, K 430
Boiling poing Ty, K 2286
Elastic modulus E, GPa 11
Density p, X10°kg/m* 7.31
Thermal conductivity A, W/mK 25
Thermal diffusivity a, X 10 %m?/s 14.3
Saturated vapor pressure Ca
at 300K Pfy, P, 73x10
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Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. Effect of friction coefficient and film life depending
on rate of film supply.
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Fig. 4. Effect of friction coefficient depending on friction
cycles.
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Fig. 5. Photographs of pin surfaces at different cycles.
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Fig. 6. Photographs of friction surface of disk and section
curve of wear track.
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Fig. 7. Vanation in the R,,. of wear track with friction
cycles.
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ta) photograph of disk surface and section

1350

(b) SEM plotograph of protrusion and hardness

Cr
Mn

Fe

n Co
A e
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Fig. 8. SEM photograph of disk surface and EDX analy-
sis of protrusion.
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Fig. 9. SEM photographs of friction surface of disk.
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Fig, 10. Relation between Rmax of friction track and fric-
tion coefficient.
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