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Introduction:  The activities and discussions of re-

source exploration and extraction on the Moon, and pos-
sibly mining of water in permanently shadowed craters 
(PSR), is on the rise. Abrasion from regolith has been 
among the challenges that has been discussed for in-situ 
resource utilization (ISRU) activities on the Moon from 
early stages of lunar exploration. The impact of abrasion 
on various equipment is very important, as abrasion 
controls the wear life of excavation and drilling tools, as 
well as secondary wear of the other parts on the related 
equipment [1].  

Abrasion from regolith is a function of mineralogy, 
grain size distribution, grain shape (roundness, aspect 
ratio) [2]. But normal abrasive wear of the parts, in ad-
dition to the abrasion, is controlled by degree of com-
paction of regolith, cementation perhaps by the frozen 
water, temperature, and strength properties of the parts. 
The process of wear is a branch of multibody tribology 
with very limited background theories and fundamental 
research. The studies in the past few years have proved 
that performance of a given material, especially hard 
facings and wear protection layers, depends on the 
working condition of these materials and prediction of 
the wear properties is very difficult [3,4].  

Given the sensitivity of operating the excavation and 
drilling equipment on the Moon, it is paramount that the 
wear life of the bits and other machine parts be carefully 
studied to avoid premature failures that can lead to fail-
ure in the related operations/missions. The initial com-
parative measurement of abrasion of selected regolith 
simulants for mare and highlands regolith has shown 
that they can be classified as moderately abrasive and 
not in the class of high to very abrasive. Yet their impact 
on wear life of various parts is a function of material / 
strength properties of these parts as well as working 
conditions of the equipment. For example material 
properties of the parts could be drastically different in 
cryogenic conditions, while the testing of terrestrial 
soils has also proven that their wear properties go up by 
two orders of magnitude at different moisture content 
and various cementations.   

There are available testing systems that can offer ac-
celerated wear measurement of various materials that 
can be utilized to explore the wear properties of lunar 
regolith. This paper will discuss the recent studies fo-
cused on soil abrasion in various applications as well as 

preliminary measurement of abrasion from regolith sim-
ulants and its potential impact on equipment perfor-
mance. 
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