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Abstract: The future direction for expanding applications of Mg alloys is searching an ideal process and enhancing the
comprehensive properties. Based on the function of plastic deformation, Mg alloys with gradient nano structure, combining
the characteristic of nano grain and coarse grain, can overcome the low plasticity and toughness of nano structure and
significantly improve the mechanical performance like strength, wear resistance and thermal stability. Thus, Mg alloys
with gradient nano structure can enhance the integrated performance to the maximum extent. This paper reviews the
domestic and foreign research status of Mg alloys with gradient nano structure in terms of preparation process, the
mechanism of formation and the variation of properties. However, Mg alloys with gradient nano structure exhibited inferior
corrosion resistance. The combination of coating and gradient nano structure will be the key point of future to improve the
corrosion resistance. Aimed at expanding the industry application of Mg alloys with gradient nano structure, this paper also
proposes several advices and underlines the importance of corrosion resistance and fatigue property, looking forward to
providing more valuable information for the future.
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Fig.4 TEM bright field image (a) and dark field image (b) of the ultrafine regions within a twin platelet separated

by dislocation arrays that slipped on basal, prismatic and pyramidal planes of AZ91D Mg alloy
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Fig. 8 The strength and plasticity of Mg alloys with gradient nano structure
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Table 1 Wear resistance of Mg alloys with gradient nano sturcture
Matesial Processing Sliding Friction Variati ; " Wear
aterals method speed (m/s) coefficiemt anahion of wear periormance mechanism
CWE3K SMATS3) 0.05~0.2 0.20 Worse Abrasive, oxidation,
delamination
S]V[AT+Coaling:54 ] 0. 0015 — Better —
AZ91D SMATES! 0.02 0. 50 Better Abrasive
UNSM (23] 0.012 ~0. 108 0.15 Better Abrasive
AZ31 SMATLS7 ) 0.05~0.5 0.30 Better Abrasive, oxidation
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Fig. 11 The typical cross—section prole of the worn scars of GW63K Mg alloy!*?!
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Table 2 Corrosion resistance of Mg alloys with gradient nano structure

Corrosion potential

Corrosion current density

Materials Processing method V) (wA) Corrosion rmiesistance
Mg-15Gd-3Y HVOF-SMB'**! -1.314 437 Worse
GW63K SMAT+Coating'3*/ -0. 65 7.8310% Better
Pure Mg SMAT[27] -1.49 2.65310° Worse
Mg-1Ca SMAT27] -1.48 3.36310° Worse
5 % iE (3) BEEEGREEHE BB 42 550 22 AP ol P B o
=A =1

BREEAROKR 45 ) B8 A < R A (9 2 S A5 A R
W | TR A SETE . BEE G R T BB E 9K 454
Ji, )2 BUSEA 0 fufl 2 i o B2 DLW S A B JEE AR A, R
JZ W AARE FEAR B R B S T, R BE 5 4 A O S L 1 i
WA B RBGEE . B YU o R AR 5 A I
B REQOREEE ST 2R MR B 3 T, RSB —
JERIREAR , (HHZRAPEREM B — E RS T, B
KESFIBEFEE 2T T 9 AN RSE, (B a5 BB
T T LRI EAOR GBS LR G 1ERE, PR ARk

FLA

(1) WRBEAREH ST TZRRR, FHim
AL T L28, P RmtERER Tt

(2) BREEAURESFIBES G R TH AU H AT S B f
RIS, ARA Bl TR, 48R T2/
kT e

TARRIIFIFEE N, KB R IIR)Z AT DA &L T
B G TR M RE Qe X5 b B 45 5 B JRE 4 K 45 A
RIMRIZE, XBE 4 0 50 BE R IE kPR REHE AT I 4%, %
A A A W AT AR B < ML SR 0

(4) P55 PEREAE Jy i ik Tl AR 0 — A T AR
B BE QAR SERA B 4 (998 55 P RERE 2 AR AW ST Y T 2807
6], DORAT B T RBS S br Tl A
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