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The program to establish a permanent human presence on the Moon, initiated by 

NASA, gives impetus to the development and implementation of new startups and 

scientific projects. Today, the Artemis program is operating, which aims to create the 

conditions for such a human presence on the moon. It is assumed that the next 

missions of Artemis-2 and Artemis-3 will already be manned. The appearance of 

such a program became possible, including due to the fact that water ice was 

discovered on the Moon. The presence of water creates additional conditions for the 

creation of permanent colonies. Ukrainian scientists are also trying to join water 

production programs [1]. Therefore, one of the important directions in the 

development of the Moon is the creation of machines for operation in conditions of 

vacuum, high and low temperatures. It is known from open sources that the 

temperature regimes on the Moon are very different and have both high and low 

temperatures. So, for example, near the equator, the regolith temperature reaches 

+120 ºС. At night, it drops to -130 ºС. It is worth noting that the lowest temperature 

recorded on the surface of the Moon was recorded at the bottom of the Hermit crater 

(-250 ºС). Thus, in machines and mechanisms that can be involved in the extraction, 

for example, of water, either specially designed or known polymer-composite 

materials capable of working at high temperatures and not collapsing at low 

temperatures should be used. 

Today, many polymer-composite materials for structural purposes have been 
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created that can meet the conditions of operation on the Moon. Some of them      

(Table 1) were obtained, including, in  the  laboratory conditions  of  DSAEU [2].  

 

Table 1.  Physical-mechanical and thermophysical properties of developed PCs 

Material 

based on 

Property indicators 

Physical and mechanical  Thermophysical 
Tribological  

(friction without oiling) 

Density, 

kg/m
3
 

Comp-

ressive 

stress at 

yield y, 

MPa 

 Hard-

ness 

HB, 

MPa 

Softe-

ning 

tempe- 

rature 

by 

Vicat 

TVC,
о
С 

Tempe-

rature  

resis-

ance, 
о
С 

Coeffi-

cient of 

fric-

tion  

f 

The 

intensity 

of linear 

wear  

Ih, ×10
-9

 

The 

temperatu

re on the 

friction 

surface T, 
о
С 

Polyamide  

(aliphatic  

or aromatic) 

1375-

1575 
180-280 

160-

250 

180-

330 

320-

380 

0,15-

0,25 
5 65-80 

Fluoro-

polymer 

1950-

2000 
20-35 

50-

67 

210-

300 

465-

480 

0,12-

0,20 
2 40-55 

 

As can be seen from Table 1, the high temperature resistance of the above 

composites can ensure the functionality of the mechanisms during the day. In order to 

establish the performance at night, at low temperatures, it is necessary to conduct 

additional scientific research. 
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