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Effects of Temperature on Corrosion Resistance of Perfluorooctyltriethoxysilane

Self-assembled Films on Aluminum Alloys
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Guilin University of Technology)

Abstract:In order to analyze the effect of temperature on the corrosion resistance of perfluorooctyltriethoxysilane
self-assembled films(SAMs), SAMs at different temperatures were fabricated on the surface of aluminum alloys.
The morphology, structure, and chemical composition of SAMs were determined and corrosion resistance was an-
alyzed by scanning electron microscopy(SEM), energy dispersive spectrometer(EDS), static water contact angle
(WCA), electrochemical impedance spectroscopy(EIS), Tafel polarization curve (Tafel), and neutral salt spray
test. The results indicate that the contact angle and corrosion resistance of SAMs are increased firstly and then de-
creased with the increase in temperature, where SAMs prepared at 40 C reach a contact angle of 153°, presenting
superhydrophobic properties. The electrochemical performance test results reveal that the AC impedance value
and corrosion current density of SAMs prepared at 40 C reach 1.998X10'" Q * cm?® and 9.737 X 10 ? A/cm?, re-
spectively, indicating excellent corrosion resistance, which is confirmed by the neutral salt spray test results. The
consequence is attributed to the formation of a honeycomb-like microscopic regular structure on the surface of alu-
minum alloy at 40 ‘C, which is beneficial to the formation of superhydrophobicity, thereby improving the corro-
sion resistance of the film.
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Fig.1 Flow chart of specimen preparation
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Fig.2 SEM images of specimens at different temperatures
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Fig.4 Surface scanning results of SAMs under different temperatures
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Tab.1 Polarization curve parameters of specimens at

different temperatures

g s En/V be ba Jcore/ (A« cm™2)
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60 C —1.107 5.833 4.539 1.618X 107
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Tab.2 Fitting results of electrochemical impedance

(b) SAMs
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60 C 5563 45.18 0.923 95 0.183 11 89.02 0.900 76  912.7
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Comparison of Statistical Methods for Primary Dendrite Spacing of Thin-wall

Ni-based Single Crystal Superalloy Specimens
Jiang Zugang', Ye Xinyue*, Zhang Jian®, Guo Yuanyuan®, Zhang Mai*, Li Yuan®,
Lu Guangxian®, Hu Songsong’
(1.Air China Commercial Aero Engine Co., Ltd.; 2.Science and Technology on Advanced High
Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical Materials;
3.School of Materials Science and Engineering, Xiangtan University)

Abstract: The primary dendrite spacing of Ni-based single crystal superalloy specimens with different wall thick-
ness was calculated by area measurement method, triangle measurement method and minimum spanning tree
method, respectively. The results indicate that the statistics results of area measurement method and the triangle
measurement method are basically similar, which are both larger than that of minimum spanning tree method.
With the decrease of thickness, the deviation of primary dendrite spacing between triangle measurement method
and minimum spanning tree method is basically fixed with decreasing in allowable range, while the statistical re-
sults of the area measurement method display obvious instable. Finally, the characteristics and applicability of
each method on primary dendrite spacing of thin wall specimens were discussed.
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