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Fig. 1 SEM micrographs of as-sprayed aluminum coatings prepared by low pressure cold spray (A), high pressure cold spray

(B) and thermal spray procedures (C)

SpotMagn WD Exp
45 300x 10.1 1

K 2 WREH#EI SEM I A
A MEEE BRI B, SRR BIRARE ; C. BT E

Fig. 2 Cross section SEM micrographs of the cross section of aluminum coatings prepared with different methods: low pres-

sure cold spray (A), high pressure cold spray (B) and thermal spray (C)
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Fig. 3 Variation of £, with time in seawater for the low
pressure cold spray coating (LC-Al), high pressure
cold sprayed coating (HC-Al) and thermal sprayed
coating (RS-Al)
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Tab. 1 The fitting parameters from the potentiodynamic
polarization curves for low-pressure cold sprayed

aluminum coatings in seawater for 30 d

Immersion
) B,/mV  B,/mV lon/ (LA Cc?)  Eop/V
time/h
2 49.281 188.05 0.71 -0.754
24 50.242 10.168 1.32 -0.644
72 259.95  510.57 2.93 -0.662
120 186.99 46.42 0.91 -0.687
168 175.54 117.32 0.24 -0.736
360 106.69 107.29 0.33 -0.758
720 90.45 120.08 0.40 -0.777
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Fig. 4 Potentiodynamic polarization curves (A) and corrosion current density-time plot (B) of low pressure cold sprayed coat-

ing (LC-Al) immersed in seawater for 30 d
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Fig. 5 Potentiodynamic polarization curves of three types

of coatings after 7 d immersion in seawater
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Corrosion Resistance of Low Pressure Cold Sprayed Al Coating on
Q235 Steel in Seawater

LI Xiang-bo", XU Li-kun', QIU Shan-guang'?, WANG Jia’, HUANG Guo-sheng',
DONG Cai-chang'*
(1. State Key Laboratory for Marine Corrosion and Protection, Luoyang Ship Material Research Institute (LSRMI),
Qingdao 266101, Shandong, China; 2. Ocean University of China, Qingdao 266100, Shandong, China)

Abstract: Taking aluminum (Al) powder mixed with 10% (by volume) of ALO, powder as raw materials, the Al coating was
prepared on the Q235 carbon steel substrate using a portable low pressure cold spraying equipment. Through the measurements of
the corrosion potential and potentiodynamic polarization, the electrochemical corrosion behavior of the low pressure cold sprayed
Al coating in seawater was studied in comparison with those of the Al coatings deposited with high pressure cold spray and thermal
spray processes. At the same time, the surface and cross-section morphologies of these coatings were observed with scanning
electron microscope. The results showed that the corrosion resistance of the low-pressure cold spraying Al coating, which is
compact, is lower than that of the high pressure cold sprayed Al coating, while much higher than that of the thermally sprayed Al

coating.

Key words: low pressure cold spraying; aluminum coating; thermal spraying; corrosion resistance
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