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Fig.1  Schematics of the simulated gravities and the magnetic 

field distribution in the superconductive magnet 
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Table 1  Surface energy parameters for the three test fluids 

Test fluids γ

L

 γ

L

LW

 γ

L

+

 γ

L
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Water 72.8 21.8 25.5 25.5 

Glycerol 64.0 34.0 3.92 57.4 

Formamide 58.0 39.0 2.28 39.6 
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Table 2  Contact angles of the samples for the three 

fluids (°) 

Sample Water Glycerol Formamide 

Polished 78.5 80.2 26.6 

A 73.5 77.6 24.9 

1g/µT/AP 62.9 75.3 23.6 

1g/16 T/AP 42.0 61.7 15.9 

0g/12 T/AP 57.4 75.1 18.6 

2g/12 T/AP 44.7 67.6 19.2 
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Fig.2  3D AFM topography of polished (a) and 

eroded (b) Ti-alloy surfaces 
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Fig.3  Schematic map for self-assembly monolayer on the 

surface of Ti-alloy in the high intensity magnetic (a), 

and geomagnetic (b) 
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Fig.4  Schematic map for self-assembly monolayer on the 

surface of Ti-alloy in the 2g circumstances 
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Table 3  Surface energy parameters of the test 

surfaces (mJ/m

2

) 

Parameter Polished A AP 0g/12 T 1g/16 T 2g/12 T 

γ

 P

 3.76 18.62 22.42 23.93 40.97 41.12 

γ

 D

 37.18 22.38 18.88 17.60 12.76 10.70 

γ

S

 40.94 41.0 41.3 41.53 53.73 51.82 
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Characterization of Self-Assembly Monolayers in High-Magnetic Gravity Field 

and Response Mechanism 

 

Ye Yajing, Yin Dachuan 

(Key Laboratory for Space Bioscience and Biotechnology, Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: Functional-group-modified surface of titanium alloys was derived by self-assembly method in the high-magnetic gravity field 

simulated by superconductive magnet. Contact angle and surface energy of the surface were measured and calculated by a contact angle 

meter, and surface roughness of the polished and eroded samples was analyzed by atomic force microscopy (AFM). The contact angle test 

results show that the developing tendency of contact angle and surface energy of the six test surfaces for the three fluids is basically 

consistent. The contact angle of the surface chemically modified by -PO

4

H

2

 functional group is decreased, and its surface energy is higher 

in the magnet than that out of the magnet due to the high magnetic effect. The acceleration of gravity is inversely proportional to the 

contact angle, and proportional to the surface energy when magnetic field intensity are equal. 

Key words: biomaterials; self-assembly; superconductive magnet; contact angle; surface energy 
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