Jun. 2021 ML RAEOES
Vol. 41 No. 6 SPECIAL CASTING & NONFERROUS ALLOYS

BEEEMT Mg-Sn-Zn-Al § £RIA RN ERE

Br# ELm OB FERFR KRGEY OKTH 5 &Y
QAZMNBIXFARARAAEL BARP IS AANABRELREE;
2EMBIRFHELBEEAMIKFTHREL LR E; 3.0 LA &2 KA TIEHMAIL T )

¥ FE AN SIEEIN L (SFD I £k Mg-7Sn-5Zn-3Al &4 #AT RIS BF5E 1T SET & 4 09 W 60020 21, g 2% RIS P g
SR KL SFT JG A4 2 1 SR 25 404k 55 AR B B0 B FL o A aR 8. B R 45 SR SFT &4 B8R TR M7
22 B L AR B % BR B B 8 3 R K 2240 15 181 MPa 366 MPa 1 18.1% , SET J5 k%t & 4 0 it frb ok e 3% 0] 8, 2 B0 T 4% 1 °F
6 b 7 % (4.51 mm/a) FJE (A 45 B (197.2 wA/em®)  3X 25 ok A4k L5 AR AR A3 B0 082D DA B R B A A .

K@ FE Mg-7Sn-5Zn-3A1 & 4 1 sh BRI 15 WANAL LY Jy 2 VERE s I 1l AT
hESES TG146.22;TG113.25 XHkFRERRE A
DO1:10.15980/j.t222.2021.06.002

KEHEE

Microstructure and Properties of Mg-Sn-Zn-Al Alloy Modified by Sliding

Friction Treatment

Bi Guangli'*, Wang Yashuo'?, Jiang Jing"?, Li Yuandong'?, Chen Tijun"?*, Zhang Yusheng®, Ma Ying'*?

(1.State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of

Technology; 2.Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministry of Education, Lanzhou
University of Technology ;3.Advanced Materials Research Center, Northwest Institute for Non-Ferrous Metal Research)
Abstract: Microstructure, mechanical and corrosion properties of as-extruded Mg-7Sn-5Zn-3Al alloy modified by
sliding friction treatment (SFT) were investigated. After SFT, the grain in the surface layer of the alloy is signifi-
cantly refined and the volume fraction of second phase is remarkly reduced with its dispersed distribution. Tensile
testing results indicate that the SFT exhibits excellent mechanical properties, whose yield strength, ultimate ten-
sile strength and elongation are 181 MPa, 366 MPa and 18.1% , respectively. The corrosion resistance of SFT al-
loy is significantly improved, presenting a low average corrosion rate (4.51 mm/a) and corrosion current density
(197.2 pA/cm?®) , which is mainly related to the grain reflinement, small amount of the second phase and dispers-
ed distribution.
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Corrosion Behavior
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Fig.1 Schematic diagram of sliding friction machining

and specimen
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Tab.1 Tensile mechanical properties of as-extruded and

SFT alloys
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Fig.7 Surface observation and fracture morphology of tensile specimens of as-extruded and SFT
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Tab.2 Electrochemical parameters of as-extruded and SFT
alloys obtained from polarization curves

PO Ecor/ J cors/ vi/ Ba/ B/ R,/
\% (pA+cm™?) (mm-a ') mV mV  (kQ + cm?)
FrE —1.433 270.2 6.17 160.95 199.84 0.14

SFT —1.378 197.2 4.51 185.87 195.85 0.21
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Fig.11 SEM images of corrosion products of as-extruded and SFT alloys
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Tab.3 Fitted EIS parameters for as-extruded and SFT alloys
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Fig.12 SEM images of alloys after removal of corrosion products
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