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Method of Measuring Space Fine Dust Mass Accumulation
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Feng Jie Wang Xianrong

Abstract Along with the development of exploration in deep sky research, the stylists pay mote attention to the influ-
ence of Lunar dust and Martian dust on spacecraft. In this paper, with the technique of quartz crystal microbalance (QCM
), a research of measuring the space fine dust mass accumulation is introduced. A model of adhaesion coeficient between
the surface of the quartz crystal pole and the mass of dust particles was establisted. As a result, when the adhesion coefi-
cient is k>mw,”, dust particles accumulation and the frequency of quartz crystal accord with Sauerbrey function. Based on

this theory,by spreading sticky film on the surface of the pole of QCM, fine dust particles mass accumulation can be meas-

ured.
Key words Space fine dust,Mass accumulation,Quartz crystal microbalance ( QCM) ,Sticky film
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Fig.1  Electric field of piezoelectric quartz crystal

and oscillation frequency
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Tab.1 Theoretial mass sensitivity of AT-cut quartz crystal
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5 17.7
10 4.42
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Fig.2 Simplified model of QCM oscillating system
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Fig.3  Simplified model of dust adhesion on

QCM oscillation system
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Fig.4 Relationship between oscillating system frequency

and dust particles adhesion force coefficient
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Fig.5 Chip frequency vs time
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