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Progress of Research on Bionic Corrosion Resistant Surface
of Magnesium Alloy

Zhang Wenliang, Wei Dongsong, Liu Yan, Shi Yafei, Wang Yuanpeng, Tian Yong

(Key Laboratory of Bionic Engineering (Ministry of Education), Jilin University, Changchun 130022)

Abstract: To explore the surface technology for corrosion protection of magnesium alloys, biomimetic
anticorrosion surfaces such as superhydrophobic and slippery surfaces have received extensive attention in the past
decade. This paper summarizes typical bionic superhydrophobic anticorrosion methods for preparing magnesium alloy
surface, including electrochemical deposition, chemical etching, anodic oxidation, laser etching, spraying and so on,
and discusses the characteristics of each preparation method and the research progress of bioinspired surface
anticorrosion of magnesium alloy. In addition, the paper also summarizes the commonly used methods for preparing
anticorrosion slippery surface of magnesium alloy, which means constructing structured substrate first and then
injecting lubricant, and one-step spraying method. The research progress of slippery anticorrosion surface of
magnesium alloy is discussed. Finally, the challenges and future development directions of superhydrophobic and
slippery surfaces of magnesium alloys are summarized.

Key words: Magnesium alloy, Superhydrophobic, Super—slippery, Anticorrosion methods, Bionic

KA B2 T RERE R R 1 i 4 S5 U 5 T I B9
BTSSR AE H R AR TS Rl A 7, B

PA S RRBN AWM, B RN BB AW R SRR IS, 5 AR
PERE , L35 HUoR S R S IR DS AL Fa L, B e M Mg U, 5 R il
INTAERE | R 4F Y s R TP B movE RE L Rl 45 3R BT R M AE S I [] P 2 5 HUBR P R TRt fif e
LG A A8 e P AR AT [l e, A R4 Tl A 2 Ao 4z AR ol [ AU HA T MO

il

1 B

YRR B9k CR (1991—) 35 W22 07 WF5E 05 10 AR M AR R 5 TR

TEVEE XU (1974—) Lo, 0%, WP 5 1 PR ARk 5 0 AR s HD3(1974—), 55, 052, WF5E 5 1) S LR e A& il 3

HEG I« E R A ARFA R4 (U2106226)

BELRF AR

TRSUR, # 4y, %) 25, 55 625 A W AR @ 6g BT 50T A F T8 5 414, 2025(4): 13-24.

ZHANG W L, WEI D S, LIU Y, et al. Progress of Research on Bionic Corrosion Resistant Surface of Magnesium Alloy[J]. Automobile Technolo-
gy & Material, 2025(4): 13-24.



C 14 TES SR % 4

TEHAR S V2 AR, I v B A
R GE RS 2 KA TR T B R R
M 2% KEEERIE" T, XS A Y e A I g
FI AR B AR o A2 ar i R KR 04 S L B
FEN G i ] A A KT 150° FRR S A/ T 10°7
(8 B K 2 T T BE A & . BBk 3k
1T 22 i L EAT B (R AR VR L 2 TR T iR s
AR R ERE A PRI 23 32 AT AR AR T
SUH e T B - - = A S, B Cassie—Baxter
APOB AEAEAE R K 3R SO ) s U2 AT A
JE A 5 4 TR S AR A, WP EE S A LA RAF I
PiORAP A I 20 32 8 RS R Y R T 2R T — i L
A e VR HE R P RS () 9 30 A AR S Bl
SA/NT 10, FERMEROCE AR E A Z LR,
3 3 YR A 7K AH 22 T B HE S P Aol B 1 4 e i  f
JEg by o, 0 00 S5 4 B35 AR

ARSCERIR T AR RS SR B K BT BT 2
o LAY {7 £ 3 T %) R DL A O v ST ol e A 5
PERE T4 M S TR B K R T A A ik
TEE G 4 77 JE5 b g Y P A 20 1 I 80 % & T T 1ol

2 BEESBEKRES & RRE A

B & 3% 1w MR R R B S A B K R
T 119 1] 8 v BOR bR 22 . R B /K % THT 174 4 5
T2 2, — 2 e A i TR 5 4 ke 348 o 2
T PR R, R Al AV R v e a8 i 3R
o YK AR T 150° ELE sh /T 107, 7]
AT BB KR . TEEEH 4 b il 45 8 i /K R T /Y
W TR A AR DU A 20 vk | BH AR A AL
2 OGN vk RS R A
21 BiFERRAE

Hi AL 2 TR 48 LUVBE & A S B, 1 1k 4
Ja& A R BE AR 2 A H A E R T Y S A
MR VE N R By b R TR R bR A AR
i T2 DT TE BE A 4 2R DT BRI B )
[ B, 25 A% 3% 1T R 40 5T 44 i J5 AR 15 8 i K %
Il o

i 4538 3ot — R 8 8 P i AR T2, 7
Mg-Sn—Zn(TZ51) B 4 B E T HA MUk 9
SER YRR K F T . B K BN S5 R I A AR 1 A

)2 AT FE e A B T O kL DT AT AL
TRPEES &Y, b B DUBLU fR) 38 i, 2% 10 KR
JER 3G 38 A PR A L TR ] (10 min) , B2 fik
0l A5 #) 160.4°+0.7° , A A 5 19 88 o /K M 68 .
P AL 2 2 B Tk )2 % T ol P R W it v g o
PO 8 R AR 2 S B 9, an 18] 1a AR 1b TR o
Wang™ 4538 o L AL 2= DURRTE AZ41 8E 5 & Ll &%
T B CaCO/MeO I8 )2 . 5 AR IEAT WAL B9 ¥ 2
A EE , B AL 22 DR AY CaCO/MgO 1 2 BA W4 Y
Big JE5 4R RE  HE ol o B A T 3 R, XA
1T 4k CaCO, 2 FEUE B9 N 2 MgO . Lin™ % 38
o G R TR A SR R R Pk, Tl A T R
B K R o Bl PR A VR BB Y B, 3R T O AR Y
S HA R B, NICL, - 6H,0 1Y f 2 HL A TR0k BE
1.0 mol/Lo 43 J2 104 25 #4915 11 3% T8I RE 114 4 SN I
T2 1 I3 [ 4 P X i 7K 2 T 9 T o 1) T o A
FH L 7K B fih F 15 3 160.2°1° 88 9 /K 2 T 9 F Ak
20 FE B, 5 LA L, B8 B K 3R T Y 22 ok
B O 2, O ol e A 28 R IR 1 B 4, an TR
Le R 1d FE7R o F AR 27 0B il 2% 04 8 it 7K 36 T
ELA O 5 9 O o i % D PR A i K RN
Sk h R AR A AR S B TR T IR Y 3L
MU (0 45 K T LA JEE D PR o 98 3

CH,(CH,),,C00"

(a) ELYTRLE PR 28

@ ce” @ce” OH" ee

— ML 30 min

B by v 37 /V
b4 L
(=) -] (=)

|
N
&)

241

26 . . . ‘ ‘
107 10 10° 107 10° 107 107
B ek FL VAL A - o™

(D) BREEA 4 HLTURL 10 min F130 min B 5% 1 1k i 2217




KLR F A AW RE @G3R <15 -

I
,\\2‘_
2
k=l
=
S = PAZIID ikkE
= OB R
_4 L L L L L J
-7 -6 -5 -4 -3 -2 -1

ol L O EE /A - em ™
(B AZOID BEF 4 MU B KRR A M Ak i 28
E1 BARNREREHEBRARE

HL Ak 2 DR T 20 TR | 3% 1 s T 9
SR, (EAN B BT X S H BT R R N 25 A A, I
T ZRR
22 EZIME

27 2l vk 2 48 X BE S A R AT 2 bl
DAARR 2 TH AE 40 500 DA A 0 il 245 45 LAt B AR A T 4
PR K Fe 1

i 32 ELA R B0 7K R PE 09 i i AN £L B AE
S ABL ) 2 1T 09 i3 i, 38 o OGS RE S R AT AL B
IR 5B I A T e B2 (e B 43 531 24 0.1 mol/LL
0.3 mol/L 1 0.5 mol/L, Z| 1t i5f [8] 53531 4y 15 5,40 s FlI
60 s) 1) AgNO, 7K I W b Ak 2% 20 il S5 J5 P ik o
T, & T BA R G FUIR RNl oK 9 4E
FR o K R SRS S L,
JIT 5 B8 B A I K % T A T ok B TR RS ok
LU 2 FERR AR T 2 B0 S . Shi™ VA5 38 1o % S2 4l
I AM R R IR B %0 (18 min) | B 5 A0 BE (60 s) Al
SRt B A o AP TR A T B Ml R R 160.5°7 11
BRI B S R R I A4 0K R 2 22 T RE A )
gt e K R AL IR B K
R il A 7K T LA D0 S 00 19 16k e T ok R
FERRAR T 3N BUR S, Wei™ %5 18 1o fa7 B (4 1k 2 ol
2 1w Mk, AR AZ3 1R AZ91 I i) A T HE

KM, AN 2 o o B3 20 phss [R] B 390, R T
MRS BE I 38 . S5 8REE 5 B AT L, BT il 5l i
7K THT (9 T J6F et P R A 3 B v, G ok L 9 R
T 1B oAb, s K 3 T B Y i
I pH AR Rl P 43 ) 2 B 1 e d A 5 P R A 27 B
TEVE o A 20 ot 3k G e A SRR £ Bl 4 45 A A
S THI BE A A T 4 A R /K R T, MRS TR 4h 45 4 v
A28 SO AT AT RARE G T T P ) S R JES Y 4
fih , DT PRAP R 4 2 B 52 JE5 T ) B A o 2

i <

(b)AZO1 B3 M AL B B B IR A

12+ /
= -l4f
43
2 -1.6
k=
= gl

— 4L AZ31
-2.0 F — #BIK AZ31
=22 L L L L n J
-7 -6 -5 -4 -3 -2 -1

JE ok L R A < e
(c)AZ3V A S RBLK AZ31 BEA A R AL ith 28

_ L
k= L
3 16
#
® -18f
— 4Ll AZ91
2.0 | —— HHiKAZI1
20 . . . . . ,
-7 -6 -5 -4 -3 -2 -1

JE ok L 9 /A - om ™

(DAZ91 BEE B EIK AZ91 85 B I A ith 2k
B2 {LZ2%)5h A0 R m et dl S B E kR E
A 27 ok 22 5L A A T B RD BS AS AR A R S, (HL



16 - AT L5 M %43

Byo v MR A MR 25 o IR b, A ok 2 4 R S
7 LA SRR SR e A 5 1 P 2R L B
WG,
2.3 ESeRIME

WO 2 bk o O X R A R T N T,
SR P o AR 3R T AR ST IE W l 25 At B AR 3R A
I K R TH

LiP 45 38 5 3% 20 bl R 7E Mg-3A1-1Zn
(AZ31) & e R mH & T B A AR oo
(80 pum 250 pm) [ Jiid AP RORURE FL Sk R M 470 i 45
), 2 aat Ak 2 o 20 R R R e M I, LA fd o 35 )
158.2° , LA IS (i K PERE . Bt AR B A 4
WLZE G R SEBE T AAEORS B 7 (PPt B 80 m)
F R B (RO BE R 250 wm) BOBEE . 5 AZ318E
B A AR B T B4R I 2K 3 T A T ol e
P, FE PR P R AR T 1R, Wei AR
o 7 B A IO 2 T R IR AR 3 ZEFL A ) Mg—9AL-
1Zn(AZ9D) BEA G Abt Ll o8 T M K Rk g K &
I, W& 3R . £ 160 “C iR K 60 min J& , 6%
ol F R 23 7K % TR 78 Sy R B K R T, K 2 ke £ v 3k
158.8°+2°, AHEX TR G & B /K R i B A 3 5
FIo T T e, T o b A R AR T LA B .
S22 P RO i 1 2 T S A R K S U2 B
JE§ b ) I 5 LD A B i, AT AR BP0 B 4 f0 22 IS
PiCPEY B B AR . Zhang 45 T 5 OGN TR &
Wz T A IT R R A S S AR KR )2
JIT TR VA% J2 T P R URE 14 18 A o o 8 i /K R 1T
HLRE B2 AT i o BB K 258 U2 A RBUE A PR
J2 19 i ) L R 1 FH £ R 6 7 4 EL AT >99% 11 28 ok
R AEZ UM S TS RER B R4 no iy I
HE LB ol L U0 8 B AR T 2 R 40

WO 2 b B G R AR TP e S (A A
FELES FRAE A 3 ANIE & KA 7 HL i % T

LRI

(a)AZ91 BG4

& 100 pm

Rt TR b N Al

(b)) WO TR AZOVBER 4

(o) IRIB IR HRRITK AZO 1A G A i - i Pl 5

()OI T AZI 1A 4 19 =4k LSCM (K44

-1.0

B by v 37 /V
1
=

— Bk AZ91
P #3EK AZ91
— Ll AZ91

5 8 7 6 5 4 3 2
JEE L P /A - em™
(e) Akt £k
6 000
A HIKAZ91
5000 [ | SRR AZ9L

@ 4L AZ91
4000 |-

3000 |

2000

AR E/Q - em?

1 000

0

=100
0 400 800 1200 1600

-1 000

0 2000 4000 6000 8000 10000 12000
FHHUA /) - em®

(£) 232 Wik (Nyquist) [

B3 HEstziphFniR MAL IR G & Bk RE



FH K

KRR F 4600 £ Bk etttk <17 -

24 s E

PO AL T SOPR A 5 1 - A 4R A L 5 L
Sk n 1R R I R R RS R P S R
SRR, R 5 P98 2 AR 2 1 RE ) A8 A sl 45 A 3L
AR RAT B K R 1

Cui45 38 i Xt AZ31 BE A 4 HE AT IR0 4R Ak AN
h B TR 3 T i e L B T B K IR Z . BE A R TR
AP s T B4 886 0, VA J2 K e R R 1 Y e
(3K E) 10 hinF, 3R 2 A4 il M iR 3 151,57, IR)2 8
B K VR 2 TR AR 0 23 SR A SO T8RS
Ty, D0 O AU o T ok R R R R T 4 R
o Jiang A AT FEAE R FI Ce(NO,), 7 W HH #1714
A AL NG PR 4 2%, 78 AZ91 845 4 Bl % T
KR, A& 4 Bk o 2 R B 5 U 2 R 2R I
TS R R e A S Rl A
JEV S BB R K 3 TR B A T B L 0 3K
PEIRUL%E S5, P 3R AT 42 fi £ ok 159° ) B /K 22 18T &
AL 2 K R ] B K 25 U 2 R B 4 1 T I
DRSS T 3B S, AL, 72 b A R
UL EGWE T NS &R E R
Wang ™45 3 o 75 45 25 HL i Ak M e IS 2 A
WOPE AR A ML TEHLIR B RR, 7F AZ31BES
G LSBT A0S B R 1 e B K BUZ 2
JEg il U BERRAIR T SNBSSk B
DS ARV | R B 24 I 2 R 5 AN A s b
B N2 R S B PR A T I TR ok R
1o PO AT T 3 1o b O 1Y 4 T SR B R
e AAR)E T AR SR R B PE S X B A 1
BB o 28 U2 T B SE A0 I W] A S50kE e S Tk
Y 5 SRR Bz e, DO R4 BE B 4

TR AP AT 38 S A K VS VAR sl AU A R 1Y
F A5, FLA 3R TERRE BE R A R L (R AE
Fe s M 22 3 TR A PR A e

Hiifz__Ce(NO,), FAS/EIOH 5k o
AZ91D | 1 MAO r‘g"..'@d'fm )
.;E m— }(ii‘};,f;:: gt ,
3 = RIS == 1

(a) SR G B 21 25 il 25 L K 3 i i s

() BB /K 2100 ) =2 LSCM &%

JE b L 37/
|

—o—Bar Mg %

~L6 F—o—Mg-(PA@Ce) -FAS
—2—MAO %
| —0—MAO-(PA@Ce) -FAS £
_1g | —*—MAO-(PA@Ce),-FAS
—0—MAO~(PA@Ce)~FAS

-0 -9 -8 -7 -6 -5 -4 -3 -2
o b L VAL FEE /A - om ™

() BRIEMA FO25 U2 AR OB AL il 2k

. . T
00e°°% %% 000

' l ] ! MAO

Ba4e
(o) BRI K U402 B9 B S AR P WL 5

B4 BEREABRAR S SBHARE
25 [EgRiE

M VA V5 R N B 5T 11 R R VA A 45 i B (A
FET, DA i A5 B8 B K F T o WS IR E RO
RS e TR e M T VA E a2 O (E B N
U o R A A R THTRELRS 82 AN T 42 46 )

Zhang™ 453 1o {7 BT Fh 7K 50 2 R iR
02 Fob ke 8 o EURE (Bl 40 K 45 N — S Ak 7k ) 4 A
MR A0, & T — Rl 6 ph o A 18 2 B
KR o B B AN K B R R A R B i B
W Z B K PERE A BT HE i o BRI B B 4 K



- 18 - AE L 5 M %48

B AR S BRI TR R AR 1o BRI B
M HON 109 BTN K A8 RIS il Jo 2 0 B0
20% ) — A ALEE BN S de AR AN N B ol L O
JEREAR T 5 A BiE g, fE2id 20 m BB BUS , ¥
JEAFR I TS BB RE JT . Wei 45 38 2o M
URIRTERE G & Lt A 7 — 7l o JE 1 4 25 5 A T
L K RS ZH A Y JC IR B K TR I o B A 2R
O 5 R UL A A P 3R LB B TR R
GLKPERE . W T B K TR E B A R AR AR
JERAHLERIZ , DT R A 30 B 68 T s R Jd e e
TR T 6 MRS, LA B K TR R TR 32 5
P AR i RE T I A8 SRR g A PRI TR 2 1 B )
PhPERE . LiVA%EE 1 7R BE G G AR B th PR
i 3R R S M AR AT 2 Y T R
TR, 3 B B i Ay 159.5° T B 3.8° 1Y
B URZ o« T i & B R 2 BA R K55 )5
T PR RE 5 R A R LR T 2B S, Al 5
o MR VA A EUE UK IRZ BN Ei
R RN SN PPN E: &7 =l BRI IR Ik Ao
R AN AT S8 )k e A D5 R 4, DA T
(SR SEE A i

Rp— \ SAARHE it A R
A L

e, PDMS % m

o [k i1k \

O itk sio,

bR

(a) HBKERZ G T 2R

& X F

(b)) AR 7K A% 2 419 P 50 ol e R R e 3 £
136 nm
W/ 360mm k235 im

0 4 6 s 10
K /pm
(o) BFARIZ M =4 LSCM [#1%

or
== RS
5 N

JE ALV
=

JE Il L B /A - em

(D feihze
12 000
—®—05h
. 9000 | —A— 168 h
£ —v— 336h
S —m— gag
]
B 6000 50
k] Nfzno .
= %150 / -\
3000 1007 4
= 50
3 eees=®0 100 200 300 400 500 600
BLLRERQ - cm?

0 7000 14000 21000 28000 35000

AR EE/Q - em?
(e)Nyquist &

E5 —#HBuRHELRBRAkRE"

2.6 Hftirk

B R J5 A, R B THEE A G T 1
A 4 HL A 1 R 6 K 2 T A v

Lin 4538 5 xF TZ51 86 & 4 d- A7 A R i T/
LB R B AR A A AR 3 O AR = RN AT R R
MR el P e, e T B K il AR R A 1637 1 B
KR . HHEEA &L A B BK R B
B0 8 T b P B, T o vl Yt 28 BE AR 0 1 R
P, WK 6 Fis o Wang™ 4558 1 K #4375 7E Mg—-9Li
B4 BT U 2B B K RN B S ok R Y B 5
HT T G020 KR RS 45 A8 FIER 35 T80 B, 4% J2 6 flk £ 3K
F) 1547, AT 5CHE 22 JO b e IR, T ok vl I 285 AR
T 2R G Xi* AR R TR R AU T
& 7 AT AR A A RORE T TR AZ9ID BE S &
FA T JE i o E 50 °CTR AR 30 min {4 F EHE,
AT AR AT 3L KRB B 7K R P o i ] 4 9 52 5 b1
LA R0 AW T MR RE L R A R G 5 B R AE )
A Rt BibElE g R R, 26
AR B R T B A 4 FE NaCL IR Vb (9 T 8 ok
P D A PR T S AN BUE K. JinPAR i
KA B AR BB & 5K BB T AL )R 1
AR E R RE AR R ) 4 1K Ak A 159°

.
ik
’

[Ny



F AT

KLR F A AW RE @G3R - 19 -

R R A R T, 4 R TR S e Y T A ek o K B
AbPR D b RE A R A TS P AT SO 52 Y
FREEAEEZ o BB KRR BRI ) 1) 4 4 A
S RES I EUIECE ROk R, B )R 2 ]
FR 2 [ R A/, T2 8T B 0 B fR M K &
AR 10 K5, BT B 4, TR 2 00 Tl L O
R T VB

160 2
®.

o 140 ,/Q ‘\
s} "
= 130 4 =
o 2 =
® 120 |

110

100 ‘ ‘ ‘ ‘ ‘

20 40 60 80 100 120

AbF AL E /A - em
() P U 785 JBE 0 LA 42 2 T 1 7 1140522 )

165

—
sof ¢ g

gm&‘ﬁ'

s

§120*

£

105+

90

s B - ¥
0 10 20 30 40 50 60

AESTA I A - om
(b ) BEAR S AR P 170X AR 420 A 35 T 426 i A FD 52 )

(o) BRI AL R K 3 T P41 i R B P 1R

Ir - PREEN
o HRK R
or BB
= -1
=
& _
= 2
=
3L
4 I )
107 107 107 107 10 10' 10

AT mA - em
(d)BRTZS1 T /K R T A K SR T A AR it 2k
E6 MRELREEBRIESEEHARE

3 BEESBERERFRIEREA

AW 2 PR 1 — il B A T8 2 R 1w gk
T3 V1R 35 ey 5 U AR % 1T 7K 7 T A 2H B A 3 T gk
77 A E B A R o 45 R 3R RS 4 T A
BAFFL B M DGR BRI A . R 22 B GE 1 BE IS 1
it 7K B3 L K RS, PR Sy JHCR IR 3 1k g I A
AR e 04 55 A T, BB 6% O 0 T R A RS B L VT
HEA o R R I — LA A e VAR HE R P AR
R 2 ff VAR 3 B0 i 5 1 2 7 /N T 107

1 2% B 4 0T 3R 1D R A R S A AR
T, He AT R AR 41 17 & F T 25 4010 3 WA L B
(9SO TR SNITTE il SRR =S5 1V & S I o7 i A
SRR S T AW R R R Z . Wei 4
T L OE 20 ik 3R U R U @ALO,@Fe,0, 17 2
(PAFC) B, ZI 1k Ji5 19 PAFC FR f/ 40 K 25+ S0 PR
Y1, 5 R K PR BE o i 2 T R I i R
(FRURETH ) 1 A PAFC B/ 40 K S5/ SO b 4k A% . 7
JF RN 3.5% B NaCl K 5 T IR0 60 KA, I
22 T T A 2 AT AR A AE L HLR 2 R By JE ok
fE 7 R Y Sk AR A B 6T 7K 35 V5 1 HE S P £
AN T e BT, AN, R TR B IR
E5) K N N ) T 7 A AN S D AN 122 S 1 B
R DX e A S Aok, AP 7 BT o Tian® 4% 5 o BH A
ALK AL BAR S5 G R A R BG4
T A 7B IR 2R & AL B (Ceramic—like
Layered Hydroxide, CLH) ¥ )2, 8 J5 H TH . 1H .2H .
2H- 4 58 5k = B AR B HEAT A S M IR E A
i ), AR A O W WK TE A £ AL 2R 1H (Smooth
Liquid Injected Porous Surface, SLIPS) . {5 iy
TEA I 3 3 T IR 2 0 B vk R AR TR R
B U2 T v I R FEATIRRAR T 2 R R
H. SLIPS 2 # 77 4 it gh Ml 2 F ARe g, vl
WA SRR AN ERE S . Weil™ 45 3 2
— B UIRIE S IS A & D T e,
B I ol FH £ ) 06 0 — S A0 K I A5 il G 92
0L VB T, T ) % % Y 2 T B M 99.99% Yy
o A AR K SR, IR A
FUE SRR J7 , o Tk o e s — 2 A0 AT Il 28 S YROAE RT3t
BIERE S WYY RSN =R E R TN



- 20 - AE L5 M %41

PR A5 Bl B R ) o
107
10" .
10"
8
10
<
o 10°
B
=210
=
10°
10°
10* -
-2 -1 0 1 2 3 4 5
i /Hz
(a)Bode ¥
(b)Mefbh £k
0.5

JE LAV

-13 -12 -11 -10 -9
ol L O /A - em ™

()RR 7 KR TTE 5L

200 pm
R

()RR 7 R AT 67 BB A
B7 @BxRE"

K 2 SR 9 50 S KA R
oK S BT B et 1 0 o 4 A R BEL R o Rl oKk A R
VA FF) B A1 P T (90 9 500 249 20 PSR v L= e
KRGS AT SRR E IAESRVE I, B m B 1, 7
K ATy AT ER B T R I TR R SR TR AR, AN
ORI 25210 32 B34 I, 48 96 4 i 1 4 590 19
TSR] R SROh 32451 X, HAT 11 e

BeAh I FE N B33 dek— 2 W i o] 5 R T
Zhang*" %5 32 75 Ik B K 04 3 &2, 38 3 — 2B WU 1h 26
S IR BRI BICPE 2K TiO, FTSCPE BIOK 2= BEAS 114
Ray, il & 17— R4 oI 2 D el i ik 2

(Multifunctional Slippery Coating, MSC) . 15 i#8 i 7K
T 2 % 5 SLIPS 147 5k 5 11 By J6§ ML EE R[], MSC
W B T A A AR UR R R RN R B R A
HE B BEL B 25 R, R BE A A I R R AL B S
Ao fE 4Rl MR 55 150 60 KRNI i 4 Bk
3.5% B NaCl ¥ W5 960 60 K Ji5 , v J2 475 e 3 1 S
4 68 i A 37 BE g, L MSC Y R0 98 Bk B IX I 7E £ 2%
TR IS 14 K5 A0 IR X ek HH B0 A% fo ok, 4 5 8
JiR . MSCAHRS BT PERE IR ifF T8 )
12 W ST N

-03
— \SC
~ —SIIPS
0.6 SHC
—
o9 [P ey
<
i;_{
= -12
H
® 15t
-1.81
21 . . . . » ;
14 -12 -10 -8 -6 -4 -2 0
B ol L U E/A - em ™
(a) AR AL 26
— MSC (60K )
-0.9r w— SLIPS(7K)
w—SHC(7 )
12k
Z
E
2 -15
=
®
-1.81
21 . . . . . |
-2 -10 -8 -6 -4 -2 0

JE L /A - em™
(b) Bt 53 80K 3.5% 1Y NaCLIF W 21 60 KA ALt £k

— \SC(60K)
-09r s SLIPS(7 K)
w— SHC(7K)

|
[S)
T

JE& L v/ V
I

—12 -10 -8 -6 -4 -2 0
ol L DA E /A - em

()R 55155 60 KA fL i 2k

et TR
ek ¥ 0 o‘."%}
- Ly 5 q'p_‘ ¢

[ie - TSRg® o Qo
B R ‘é;"f’;{i
:.._ :“‘ ‘o“ :
e
!.'..'af [ ———

() FRELHRETMIRJZ AR St i e P 1R
8 MIEREMSCH



KRR F 4600 £ Bk etttk - 20

— L W R A 0 R U R B S R R K
Bis JE5 BE 1 . T RE I B O 7 fit T MSC A 114 ik it ]
HFE TR E AR ALBR , £ A7 72 IR 2 N R 5 7K A
[ B HE RV BB A RUBH LB kB T ROK 1B 0
UL Ak BRI TiO, 5 4R 2= BB AT il — 25 B 2E ¥
J2 PR FLIE , - BEL Ak I ol 1 ) o 1) 08 3 e A2,
— 45 MSC (B HE 71 o 02K TiO, [ 45 1) 44
DK G5 R R I L 2R TET R Ry R A TR T R
(o BE 2 25 Ta) A R T R T E U 2 T A AT
MSC #ft i DX A J 08 33 5 foft 2850 o7 1 i 81 A 000 2y e J2
PN 2 HEB 1 TiO, 3 R 2= BERY 2Z 1R AE7E 40 /)N
(18 3 3, ik TE P DA 3 3 0 R IR A, DA
774 B[] BEL Lk J ol P 2 T P 42 A

4 ZEFRIE

BG4 B TR bR RE 22, BR A T A AN ] 4
S i LT, AR e B A e ) T ok S R AR A
PR R BT A SRR TEBE S e R A T
R B K R AT, AR v B S 4 O T IR T R RE
7R AL 7K 2 THT F ) 5 5 T 2 A S« HEURE TROUE &5 44 A
IR TATBE o T 1A ) T 5 1 2 T A5 A AL 2R IR
FR R K T R . ARSCRAES T il & 865 Sl i
JK T SR Tk AR AR SR DR Al s il
PR AL BOLZ i W0 0L 55, OF EEE T A R
b T S T A A Tk, BRI S R 2 Al R IR
FETE R W), AR B < R T R T Y — 2P
WY o WA, X T A o B G < I K R T A T
RN BEAT T 08 HATCAR I T 25
TEBE A 4 22 IR A O /K R T R T B AR
AELAE Tl I 2 il 3 5 i e LT XAl

a BB K JH TR T R PLARIT A PE . HETE
T T HA DG S HUAR RS A B8 i 7K R T 2 T
EA A S 56 2 b 5 A o A LA AR S A A 00K
Tr N TERS AR b BEE — B, R R LUK SE PR
IO7 P B0, IO A8 57 A% 1 ST P I8 P B 358 v AG T
B R 2 T X B S < K AR PR RE

b B K R R T A AR E T . A s i AR
o AR BURL ) AUHA TS e B AT RE 2R BN AR TR =
R, W R A EK GBI IERE . Ik, AT RE
s B ARAI B T 3 AR R R A AR U SR Y TR

WA, R B 7K 3 T 7R R P B b O AR E P LA
JEd TR % T ) T 7 114 U 2R 4 23 WA O 2 1 A6l A
TR AR

c. BRI 7K R T S T A A 1 3 AR e R LA

A7 32 IR A RE FRUE S A B R R T A R

JBT R T R, PR , T R PR3 A i AR A HL i

TR A R AR = T2

B SR N 1 % ol T N <2 T 4 2
TERREE 0 8 Iz B9 HBE S SR Ei K
J T 2 T A VR R PR v ) B RS R D . HR E

£ 4 N AR, N o R G A m K I R

T FE e 3 o R e VA AR BRI ok A5 i

TEFREE Y 1l AT S 5T

SE 30k

[1] ESMAILY M, SVENSSON J E, FAJARDO S, et al.
Fundamentals and Advances in Magnesium Alloy
Corrosion[]J]. Progress in Materials Science, 2017, 89: 92—
193.

[2] ANSARI N, ALABTAH F G, ALBAKRI M 1, et al. Post
Processing of Additive Manufactured Mg Alloys: Current
Status, Challenges, and Opportunities[J]. Journal of
Magnesium Alloys, 2024, 12(4): 1283-1310.

[3] SINGH I B, SINGH M, DAS S. A Comparative Corrosion
Behavior of Mg, AZ31 and AZ91 Alloys in 3.5% NaCl
Solution[J]. Journal of Magnesium and Alloys, 2015, 3(2):
142-148.

[4] LIU F J, JIY, SUN Z Y, et al. Enhancing Corrosion Resis-
tance and Mechanical Properties of AZ31 Magnesium Alloy
by Friction stir Processing with the Same Speed Ratio[J].
Journal of Alloys and Compounds, 2020, 829.

[5] WU F, ZHANG S, TAO Z. Corrosion Behavior of 3C
Magnesium Alloys in Simulated Sweat Solution[J].
Materials and Corrosion, 2011, 62(3): 234-239.

[6] BOMMALA V K, KRISHNA M G, RAO C T. Magnesium
Matrix Composites for Biomedical Applications: A Review[J].
Journal of Magnesium and Alloys, 2019, 7(1): 72-79.

[7] ESMAILY M, MORTAZAVI N, SVENSSON J E, et al. On
the Microstructure and Corrosion Behavior of AZ91/SiC
Composites  Produced by Rheocasting[J]. Materials
Chemistry and Physics, 2016, 180: 29-37.

[8] HAGTHARA K, OKUBO M, YAMASAKI M, et al.

Crystal-Orientation—Dependent Corrosion Behaviour of



2 - A% T L5 M % 42

Single Crystals of a Pure Mg and Mg—Al and Mg—Cu Solid
Solutions|J]. Corrosion Science, 2016, 109: 68-85.

[9] PENG J H, ZHANG Z, LONG C, et al. Effect of Crystal
Orientation and {10172} Twins on the Corrosion Behaviour
of AZ31 Magnesium Alloy[J]. Journal of Alloys and
Compounds, 2020, 827.

[10] SONG G I, ATRENS A. Recently Deepened Insights
Regarding Mg Corrosion and Advanced Engineering
Applications of Mg alloys[J]. Journal of Magnesium and
Alloys, 2023, 11(11): 3948-3991.

[T1] JIN SY, MA X C, WU R Z, et al. Advances in Micro—
Arc Oxidation Coatings on Mg-Li alloys[J]. Applied
Surface Science Advances, 2022, 8.

[12] SONG G, ATRENS A. Understanding Magnesium Corro-
sion—A Framework for Improved Alloy Performance[J].
Advanced Engineering Materials, 2003, 5(12): 837-858.

[13] ABBOTT T B. Magnesium: Industrial and Research
Developments over the Last 15 Years|J]. Corrosion,
2015, 71(2): 120-127.

[14] EBRAHIMI M, BAYAT A, ARDEKANI S R, et al.
Sustainable Superhydrophobic Branched Hierarchical ZnO
Nanowires: Stability and Wettability Phase Diagram|[J].
Applied Surface Science, 2021, 561.

[14] LI T, PENG Y, YOU H, et al. Recent Developments in
the Fabrication and Application of Superhydrophobic
Suraces|J|. The Chemical Record, 2024, 24(9).

[15] PENG C Y, CHEN Z Y, TIWARI M K. All-Organic
Superhydrophobic  Coatings  with ~ Mechanochemical
Robustness and Liquid Impalement Resistance[J].
Nature Materials, 2018, 17: 355-360.

[16] ZHANG D, J1 J C, YAN C T, et al. Research Advances in
Bio—Inspired ~ Superhydrophobic ~ Surface:  Bridging
Nature to Practical Applications[J]. Journal of Industrial
and Engineering Chemistry, 2024, 140: 20-46.

[17] YAN X, JI B Q, FENG L Z, et al. Particulate-Droplet
Coalescence and Self~Transport on Superhydrophobic
Surfaces[J]. ACS Nano, 2022, 16(8): 12910-12921.

[18] SHI Z, ZHANG Z J, HUANG W, et al. Spontaneous
Adsorption—Induced Salvinia-like Micropillars  with
High Adhesion[J]. Langmuir, 2021, 37: 6728-6735.

[19] KONG T T, LUO G Y, ZHAO Y J, et al. Bioinspired
Superwettability Micro/Nanoarchitectures: Fabrications

and Applications[J]. Advanced Functional Materials,

2019, 29(11)..

[20] ZHU D P, SHI Z, TAN X Y, et al. Accelerated Wetting
Transition from Hydrophilic to Hydrophobic of Sputtered
Cu Films with Micro—Scale Patterns[J]. Applied Surface
Science, 2020, 527.

[21] ZHU D P, LIU W W, ZHAO R Z, et al. Microscopic
Insights into Hydrophobicity of Cerium Oxide: Effects of
Crystal Orientation and Lattice Constant[J]. Journal of
Materials Science & Technology, 2022, 109: 20-29.

[22] ZHU D P, SHI Z, TAN X Y, , et al. Accelerated Wetting
Transition from Hydrophilic to Hydrophobic of Sputtered
Cu Films with Micro—Scale Patterns|J]. Applied Surface
Science, 2020, 527(15).

[23] OUYANG Y B, KANG H J, GUO E Y, et al. Thermo—
Driven Oleogel-Based Self-Healing Slippery Surface
Behaving Superior Corrosion Inhibition to Mg—Li Alloy[J].
Journal of Magnesium and Alloys, 2023, 11(12): 4710~
4723.

[24] LIANG M S, YUAN Y J, LI X, et al. Enhanced Corrosion
Resistance of Mg and Mg Alloys with Fs—Laser Printed
Hydrophobic and Periodically Microrippled Surface for
Armor Application[J]. Applied Surface Science, 2023,
639.

[25] WU S W, JIANG Q T, YUAN S, et al. Environmentally
Friendly Expanded Graphite—Doped ZnO Superhydro-
phobic Coating with Good Corrosion Resistance in
Marine Environment[J]. Rare Metals, 2023, 42(9): 3075-
3087.

[26] LIU L, LEI J L, LIU T, et al. Artificial Skin with Fast and
Robust Self-~Healing Ability for Durable Intelligent Pro-
tection of Magnesium Alloys[J]. Chemical Engineering
Journal, 2023, 458.

[27] LIU Y, XUE J Z, LUO D, et al. One-Step Fabrication of
Biomimetic Superhydrophobic Surface by Electrodeposi-
tion on Magnesium Alloy and Tts Corrosion Inhibition[J].
Journal of Colloid and Interface Science, 2017, 491: 313—
320.

[28] WANG Y, XIAO W X, MA K, et al. In-Situ Growth and
Anticorrosion Mechanism of a Bilayer CaCO3/MgO
Coating via Rapid Electrochemical Deposition on AZ41
Mg Alloy Concrete Formwork[J]. Journal of Materials
Research and Technology, 2023, 25: 6628-6643.

[29] LIU Y, LI S, WANG Y, et al. Superhydrophobic and



A RUR 46245 £ wt B pk ok & 0y B L e - 23

Superoleophobic ~ Surface by Electrodeposition on
Magnesium Alloy Substrate: Wettability and Corrosion
Inhibition[J]. Journal of Colloid and Interface Science,
2016, 478: 164-171.

[30] LIU Y, YIN X M, ZHANG J J, et al. Biomimetic
Hydrophobic Surface Fabricated by Chemical Etching
Method from Hierarchically Structured Magnesium Alloy
Substrate[J]. Applied Surface Science, 2013, 280: 845-
849.

[31] SHI T, KONG J Y, WANG X D, et al. Preparation of
Multifunctional Al-Mg Alloy Surface with Hierarchical
Micro/Nanostructures by Selective Chemical Etching
Processes[J]. Applied Surface Science, 2016, 389: 335-
343.

[32] WEI D S, WANG J G, LIU Y, et al. Controllable
Superhydrophobic Surfaces with Tunable Adhesion on
Mg Alloys by a Simple Etching Method and Its Corrosion
Inhibition ~ Performance[J]. ~ Chemical  Engineering
Journal, 2021, 404.

[33]LID W, WANG H Y, LUO D, et al. Corrosion Resistance
Controllable of Biomimetic Superhydrophobic
Microstructured Magnesium alloy by Controlled Adhesion
[J]. Surface and Coatings Technology, 2018, 347: 173-
180.

[34] WEI D S, WANG J G, WANG H Y, et al. Anti—Corrosion
Behaviour of Superwetting Structured Surfaces on Mg—
9Al-1Zn Magnesium Alloy[J]. Applied Surface Science,
2019, 483: 1017-1026.

[35] ZHANG W L, LI S Y, WEI D S, et al. Fluorine—Free,
Robust and Self-Healing Superhydrophobic Surfaces
with Anticorrosion and Antibacterial Performances|J].
Journal of Materials Science & Technology, 2024, 186:
231-243.

[36] CUI X J, LIN X Z, LIU C H, et al. Fabrication and
Corrosion Resistance of a Hydrophobic Micro—Arc
Oxidation Coating on AZ31 Mg Alloy[J]. Corrosion
Science, 2015, 90: 402-412.

[37] JIANG D, ZHOU H, WAN S, et al. Fabrication of
Superhydrophobic Coating on Magnesium Alloy with
Improved Corrosion Resistance by Combining Micro—Arc
Oxidation and Cyclic Assembly|[J]. Surface and Coatings
Technology, 2018, 339: 155-166.

[38] WANG S Q, WANG Y M, CAO G, et al. Highly Reliable

Double-Layer Coatings on Magnesium Alloy Surfaces for
Robust Superhydrophobicity, Chemical Durability and
Electrical Property[J]. Ceramics International, 2021, 47
(24): 35037-35047.

[39] ZHANG W L, LIS Y, WEI D S, et al. A Fluorine—Free
and High—Robustness Photothermal Self~Healing Super-
hydrophobic Coating with Long—Term Anticorrosion and
Antibacterial Performances|[]J]. Journal of Materials Sci-
ence & Technology, 2025, 210: 284-298.

[40] WEI D S, WANG J G, LIS Y, et al. A Non—Fluorinated,
In-Situ Self-Healing Electrothermal/Superhydrophobic
Coating on Mg Alloy for Anti-Icing and Anti—Corrosion|J].
Chemical Engineering Journal, 2023, 475.

[41] LI D W, WANG H Y, LIU Y, et al. Large—Scale
Fabrication of Durable and Robust Super—Hydrophobic
Spray Coatings with Excellent Repairable and Anti-
Corrosion Performance|J]. Chemical Engineering Journal,
2019, 367: 169-179.

[42] LIU Y, YAO W G, YIN X M, et al. Controlling
Wettability for Improved Corrosion Inhibition on
Magnesium Alloy as Biomedical Implant Materials[]J].
Advanced Materials Interfaces, 2016, 3(8).

[43] WANG G W, JIANG J H, QTAO Y X, et al. Enhanced
Super—Hydrophobicity and Corrosion Resistance of the
One—Step Hydrothermal Synthesized Coating on the Mg—
9Li Alloy: Role of the Solid=Solution Treated SubstratelJ].
Journal of Alloys and Compounds, 2022, 921: 166044.

[44] XTI Z X, YUAN C Q, BAT X Q, et al. Preparation of
Degradable Superhydrophobic Mg/P/Z/F/H Composite
Materials and Their Anticorrosion[J]. Coatings, 2021, 11
(10): 1239.

[45] JIN Q, TIAN G Y, LI J X, et al. The Study on Corrosion
Resistance of Superhydrophobic Magnesium Hydroxide
Coating on AZ31B Magnesium Alloy[J]. Colloids and
Surfaces A: Physicochemical and Engineering Aspects,
2019, 577: 8-16.

[46] WEI D S, WANG J G, LI S'Y, et al. Novel Corrosion—
Resistant Behavior and Mechanism of a Biomimetic
Surface with Switchable Wettability on Mg Alloy[J].
Chemical Engineering Journal, 2021, 425.

[47] TIAN G Y, WANG J S, SU H, et al. Bio-Inspired Self-
Healing Slippery Surfaces with smart multifunctionality

on Mg-Li alloys[J]. Progress in Organic Coatings, 2024,



24 - AE L5 A % 4

196.

[48] WEI Y S, YU Y Z, ZHANG Y, et al. Environmentally
Benign Bioinspired Oleogel Infused Surface Based on
Edible Sunflower Seed Oil: Preparation and Corrosion
Mitigating for Mg-Li Alloy[J]. Chemical Engineering
Journal, 2024, 497: 154805.

[49] ZHANG W, LI SY, WEL D S, et al. A Fluorine—Free

Bioinspired Multifunctional Slippery Coating for Ultra—
Long-Term Anticorrosion of Mg alloy, Static/Dynamic
Anti-Icing, Antibacterial and Antifouling[J]. Chemical
Engineering Journal, 2024, 500.

&M



