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Centrifugal Sieve 
 designed to sieve material in lower gravity.   

 auger uses shear force to move particles across the screen 

 In addition, screen rotates to sieve fine materials (<100 microns) into a container for later use. 

 Particles larger than 100 microns (“overs”) that make it to the end of the screen are tossed 

into another bin. 

 The screen was tested by rotating the screen at various G levels including: 1.5 G, 2G, and 

3G speed.  The auger moved at quicker speeds relative to the screen’s speed.  This in-

cluded: 20RPM, 45RPM, 75RPM, and 100RPM. 

Abstract 
Improvements were implemented to the centrifugal sieve which included: 

 

 Labview operating VI for motor control 

 Power Measurement via current 

 Screen Replacement and Maintenance 

 Shaker subVI (“Jolt command”) 

 

In addition, the lunar simulant JSC-1a was tested through the system to analyze the sieve’s 

efficiency with a 100 micron screen.  Sieving in space could be crucial to applications such as 

yielding smaller material for construction and extraction.  This can also play a role in eliminat-

ing foul material that could otherwise clog systems.  The following data proves that sieving at 

lower speeds may prove more efficient based on the yields obtained from experimentation and 

the current data. 

Procedure 
 Two bag containers and approximately 150 grams of JSC-1a Lunar Simulant were measured 

at the beginning of the each trial. 

 The RPM test conditions were set in Labview and the containers were attached to the outlets 

of the sieve. 

 Labview begins running the parameters of the motor and recording current data with the am-

meters.  Approximately 60 seconds pass until the simulant is introduced to the sieve.  This is 

done in order to distinguish a baseline current for each motor. 

 Once the simulant was introduced, the fine samples were sieved through the screen and 

were collected into one bag whereas the bigger particles were pushed out by the auger into 

the other container.  This process continued until it appeared that there were no more fines or 

overs accumulating.   

 During the jolt process, the sieve screen instantly slowed down to 85 rpm for 250 ms and 

then sped back up to its original speed.  This allows for more particles “stuck “ to the screen 

to fall off and be collected. 

 Once this process finished clearing the screen, the test stopped and the mass of the fines/

overs were weighted. 

 Every 3 tests, a camera took pictures of the screen to check for blinding. 

Results 

Figure 1:  the mass of fine particles obtained for JSC-1a during the test runs.  The acceptable range of loss was 1-3%. 

Figure 2:  These are two graphs with current data gathered from 2 different test conditions.  The left graph is a representa-

tion of a lower speed for both the screen and auger.  The graph right represents a test run with higher speeds.  Note: The 

delta speed represents how much faster the augur was running relative to the screen speed. 

 

Analysis 
 The distribution graph for JSC-1a proves that the distribution consists of approximately 50-

52% fine particles at 100 micron grain size (Arslan 16).  Therefore, between 75-78 grams of 

the particles are suppose to be fine particles as it is processed through the 100 micron 

screen in these experiments.   However, the results varied throughout the test runs.  Figure 

1 demonstrates how various tests resulted in a deficiency or excess of regolith.  Our results 

jumped around this percentage.  However, maintaining a relative auger speed of 75 RPM 

seems be the optimal speed for yielding the maximum amount of lunar regolith. 

 There was a linear relationship between current and speed.  Labview made an analysis of 

current by time and proved that as the speed of the auger increases, the power to maintain 

the auger’s speed during tests also increased. 

 At lower speeds, the screen was unaffected by the auger’s speed and maintained a constant 

current from beginning until end (change was negligible).  However, as the speed was in-

creased, it becomes apparent that the power of the screen is affected by the auger.  As the 

auger current peaked, the screen current dropped.  This can be due to the brush of the au-

ger continuously rubbing against the screen while processing particles. In addition, the 

screen and auger may be carrying a load from the previous or current trial. 

 The jolt VI functions at the highest efficiency when the screen is slowed down as opposed to 

sped up, due to contact with the auger and a reduction in centrifugal G level.  The sped up 

jolt caused major errors in experimentation.  This data was discarded. 

 By looking at the pictures of the blinded screen, it is apparent that the beginning of the 

screen (where the regolith was introduced) contained more blinded spots after tests than the  

other end, where the overs exit the system. This did not affect the results significantly. 

Figure 3:  The current data from the motors.  This graph shows the peak currents obtained by the motors during the tests 

and takes the difference with the baseline current.  There is a 10% error for the difference of currents. 
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Conclusion 
 Extraction of lunar simulant with a 100 micron size in a centrifugal system is possible.  A range of 72-

79 grams of JSC-1a fines were obtained through various tests.  Lower speeds may be more efficient 

to use on the centrifugal sieve due to higher particle yields as well as lower, more consistent currents.  

 As the speed of the screen and augur increase, so does the current in a linear relationship. 

 Having a jolt function is also beneficial in clearing the screen.  This tool is internal to the system, con-

trolled, and prevents the necessity of using an external source to clear the screen.   

 Blinding does accumulate over time but did not affect the experiment significantly.  More testing must 

be done to prove if too much blinding could prove detrimental to the functionality of the sys-

tem. 

Figure 5: The right end of the screen 

(left) and the left end of the Screen 

(Right) after multiple test runs.  Parts of 

the mesh are blocked by JSC-1a 
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