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Fig.1 Microstructure and element distribution of as-cast (a-c) and FSP (d-f) Mg-Zn alloys
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Fig.2 XRD patterns of the as-cast and FSP Mg-Zn alloys
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Fig.4 Cumulative mass loss (a) and mass loss rate (b) of as-cast and FSP Mg-Zn alloys in distilled water and artificial seawater
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Table 2 Ecorr and icorr Values of as-cast and FSP Mg-Zn alloys
in artificial seawater under quiescent and cavitation

erosion conditions

Quiescence Cavitation
Specimen
Ecor! V. icon/X10° A €m?  EcordV  icond <10° A em
As-cast -1.546 8.567 -1.643 1.45
FSP -1.523 241 -1.659 1.366
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Fig.7 Damage morphologies of the as-cast (a, c, €) and FSP (b, d, f) Mg-Zn alloys after different cavitation erosion time in distilled

water: (a, b) 10 min, (c, d) 30 min, and (e, f) 60 min
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Table 3 Mass loss and contribution of pure corrosion (Mc), pure
cavitation erosion (Mg), cavitation erosion-induced
corrosion (Mgc), corrosion induced cavitation erosion
(Mcg), and total cavitation erosion (M) for as-cast and

FSP Mg-Zn alloys in artificial seawater

Mass loss/mg (contribution/%)

Specimen
M+ Mg Mc Mec Mce
20.6 4.9 0.0245 0.391 15.285
As-cast
(100)  (23.79) (0.12) (1.90)  (74.20)
13.4 4.9 0.0069 0.384 8.109
FSP

(100)  (36.57)  (0.05)  (2.87)  (60.51)
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Synergistic Effect Between Cavitation Erosion and Corrosion for Friction Stir
Processed Mg-Zn Alloy

Li Yang™?, Liu Qu', Long Fei', Lian Ying? Chen Gaogiang*
(1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)
(2. School of Mechanical and Equipment Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract: The friction stir processing (FSP) method was adopted to improve the cavitation erosion-corrosion resistance of as-cast Mg-Zn
alloy. The microstructure, element distribution, phase identification and microhardness were observed and estimated by SEM, EDS, XRD
and micro-sclerometer. Moreover, the cavitation erosion-corrosion resistance was investigated by ultrasonic vibratory apparatus and
electrochemical system. The results show that the microstructure becomes finer and more homogeneous. The element distribution also
becomes more uniform, and the microhardness is improved by FSP method. The corrosion product films with a high protective property are
easy to form on the surface of the FSP Mg-Zn alloy, resulting in the improvement of corrosion resistance. In addition, owing to the low
hardness of the FSP Mg-Zn alloy, the cavitation erosion resistance of the FSP Mg-Zn alloy is not improved in distilled water test. However,
FSP samples possess a better cavitation erosion resistance in artificial seawater tests due to their higher corrosion resistance.
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