BRI E B RBLER AR

TS ﬁﬁﬁ%%-
Z It e MONEA ZTE BB S B 4P HLEE
=, REEFEERAEN:

BRI R ERMERBERE AP A

I H BRI AL 2 AL 13 A B b AT B i Sl oI LA 2 17 S R BR A
FE SRR A T v o B 1R LB L il 5 1) 22 2 T8 38 S AL A Bl
AL T B AR 2 TUR LB R IT RGURABE T, WG — R A A R
RSO E PR R G PERCR . v A e B AL 2 B e . 2P
B S MPUR TR PERESR B 1 BB LUE R bR 2L Ok 2 0 R ME N
% L Iou e AN AT R 10 38 S| RS ARG, $om 1i% AL 2 I L,
FFH A Tt SE A 2 SEB T XN A < 0 R IR LSRG P R B 4R T B B R
ERE <R T B B LN EALZ B LR, SEBL 1 A E AL 2 T e e ) s s T
KT IOREAC G RO 2 S AL BOR T2, MIRARR T BEa IR R, 48R
Tl B EWRIZ PRI R LI . 5 FARERVER SUR RAEM R 27 AU 8k
AT b, 5] 369 ¥k, MR EftE] 136 . ARTUH SEIL T AERIEG A B
FHHAR G 2077 b A N ) A o 7 i, A B SR 51 U P A A B A
PE, SR T B AUk ) [ brep AR A B A R gt . R, 0. %
T AR AR A S5 U AR B AT R PR L P TS AR (B

FRMRESE . Fran, JE, BRI RSy, NG B4, 5kl
B HRB IR KA RAZIUHE Nt H AR AR R,

=. WHEFEN

AT H J& AL 2 5 A RURE AR A X T4

ke G G e LRI BT R M RRL A S TR U R,
R HESh AR A e A [ 2 4 A SR NI SR B S AR . At s G
SR AR Hh O ol 5 R Bl AL AR AIE 45 P ) 3 2 A 06 78 A
MBI CE A 2 Zr S B R R . Al TGS a &, thEe, 0. 4
B A e TR LR — AR R e JE AR, 2 F oy S BRI R T
ML AN R 2%, [ br b i AR B2 U AR ORI s . RIE, IRABE TR
W& S VEAZTE SO L R Su e BRG SuNE L B B FLILEE LR IR
M+ ol B SR Z DU OIE TLER, TP mtERER I IR )=, Al FE L,
L2 A T 4 2 % S8 A Y AR i AR A 2 1 1 L LA T ol (1 I Y i ¢ A TR X
IARHAE I BT H S5 SCRE T, AWH 2 10 REFNRR, KA T ElaE2



F IO AEATE R AR S E A G, 7R TR Z BT L], R i)
AN Z I T A RS SN ERPUE R B T R TR E 725
OISR IR, BB T 8E. KA &R B HILRONVA 2 TR VLI R H
A+ IR B A A0 H 0 T2, $BoR 1 Al & & & E BTk e s AL
[FI, AT H S T M IEREER VS S8« N B AR BHT B 7= b A N 1 4B 4%
i, W RIROVENRE VA B E SR 2SS OEIE. 1.
RS HUR . MRS A S AT B N H 54 T H 2R IR

() SEAEZERTRSEMNG. FEr EXEHE TERasLEinw
GrAAHLTIBE T, RIS 6 4 2 0 I0 R Y R A BRI AR RS 4 X R /N
S 2 EAL B OB R R, SR A B v AR g A HEDBR O, T R A 2
b, SEIL T ENE SR A R T TR E AL E T iR %, rTE Rl Ve Mo
LS TC R TE G TR R B, FRUE T MENE S S iR iU A YR R 22 1 [ B HE
A, AR A AR FE AITiNDMoo.sTao.sZr 1554 G 4 1A 3G B /N 8.6 mg/em?,
BRI A A A I = 0 B 20D 32.8%.

L2 Euhensm AW TE S, Sl 1 s a e Tk S 2 s
PUAAMERE M RIESE T, AN TIZAT 72 2 . BN S R TT RO 7T
JE IG5 B SO, VR AL U 5] B 2 — WG IR Tl K 2% F B 2
2, HERAedE R 22t BRI K 55 2R BB, FHE A R B TR
Cimenoglu B2 BN, EFERRBIERHA R EZ RS —WHFFE . EirAEYH
BBl 5 TR RS a4 X3P INSL K2 C.R. Grandini 4%, W g K240
RIGEH TR B iR g5 M BT A BT BT XU B2 I BA S5 R A 3 4
BTV T i &4 2 E oo Al L sri bt e se it AHEH, K
W51 7 B AT MEE =i & 2o R I SE F AL <A Sl G &R
il 24 A IAE AL JZ TE 800°C T HU4A A 14 184 558 A2 B T4k 1 4H 1945 R S5 70 W 55 o

(2) 8., RESWINEHXEFTFLUIE. LI AMR N KoTiFs 8 KoZrFs
A SEIH I R 28 T B A A 2 3R T P L P, R B T A I S R B AL
AEALE T SRR e LB RIS BT B T R & 72 5 R IF DAL
R E B AETEAAE T, FIFCEUS R B SL I &AL ZE G RH T. Bl a5
FLONVAM E T i PRI PR e e 1S DL B 3T, R T 864 ShELeSRE
J& AR N B 4 14 R 1 = PR A

K TAERNDHT TV TS 4 A SR 10 E B LM E AL T B
EFNLEE, SEBLT HEFLELZB eI IR, B B0 TN
FME . HE TR 1 L ROK 53 5 AR 2O AR [ W 24 e TR O R TH R
T T Mikhail Zheludkevich #04%, HiEHAeEPSREHEL, g
TR 2 K1) P 25852 5 [ B B 2 6 1% R I A E AT T K R IR R I TR VAN, AR
“REMR hJE LR R AZ80 &4 E MAO B2 Tt lifi % KoTiFs W6 AR N A
HEAR K E”, FEHMPR EAEK R, TSR E Rt . BT EtE
A= BRG] K= A< =Y 5=l e 5 51 | A2 B AN I e e v 0 o Qe R R



JRERTI -

(3) WMINE+FREBE S RBEX AR IR, IR 7 lE b+
Wk 52 A TR IZ BRI TR P LR 7T, 18R T X M R4 G 4 A IV S5 R
I DA R R ik ik 36 VA B 5 T B PRI VR RE, BB T B & IR R HURI 8 iy LB,
OTTEC A e 1 % < T o P 2 ) 4 3 TR I FH )[R o A A

AR AR H BT+ rE A B2 A B T 2N AR O 1 85 < 5 JE Tl
[ fr e, e 786 & < B R HSORBE 7 [ B ST i 20055 A4 DR
[ PR S g Rk o o 4 8 R B B0 L HN IR SRR 5 TR S e I ik 5 5 4
TR AR ARAZ B B S X AW FU R BEAT T BEVRAY, A ROV S
B RBIREORIE AZ31 RiTH & ¥ EGIRE, BE5RE 1RZ K5 ik
MEEEREL . UARTAENSHE, RERIEE B AR AT AR IR R

ZNSTREES EINE P RE P R Sl iRy S IN SR ey e E ST RE &S
5 AR SCE T S] 369 IR, HhR B 51 136 TR B FURCRAT 2K B 256 [
R, PEEE 23 DMEZMMIX, HE EAMRE T R B A P E TR R
b L S AE BRI, P E R B AR K R R — Wt . R
BIRES TR 2HA 44+ CR Grandini #00%, Efr/e#tmelheot B
BEBURFRF IR 2 5. AR BHEOR B R B 20, [ OISR B 78 S
JegRz — . AERUIMNE KR SORBIR, EPRGdE Rt BB K7
B, BEEHILRFH N ARG R . AE TR WSS
BN E R EW 2 5 HANER PR AU IEH 5 T, B 5T RCRAE H I
IMBEAREBR AT PHLAR & B R WA E ARG RA A PRl R R A
ABRA A SNSRI, e 6300 ot 1@ AL H Fw s R 1Bk
V548 R GBI E N A MBS S AR S F 528 A S RPN
Ao
M. ZPEA

AT H ) 5 FARRMER SORRAEARLRL 2 U BB L, & i 51 369 1K,
ARG R 136 K, 5 RARMIEIR TG R 23 NMEFANMIX, 1 RALE A A
o HERAEE L AE W2 5 AR A

1. FEWHLONHE AA . LA S AREFE AR RN EE AL
FoFETERASR AR WAE RSP PR BEEK LI LR
SEo A PR O R TR 2E Do B i e A3 M 51 5 1 (Journal of Power Sources,
2022,542:231755) FORAB AR (RRFRAE 1D BT T @Y, “BRATERA
WOREALIRLE AR M RBHIRBIARTE AZ31 REHIE THEARE, BERE TE
JZ Wi g ph A 45 & 58 B (Chen Group also used a micro-arc oxidation method
coupled with electrostatic powder coating technology to prepare a double-layer
composite coating on the AZ31 surface, which significantly improved the corrosion

resistance and bonding strength of the coating.) .

2. HEEptRh &2t ESBRBUFRREMN LR P EE S



SEMERMEUE s TR A o m AR G WS U L AR A R
SR i A I ARRHERE E R B HIRAE ARSI 3L 2 (Bioactive
Materials, 2020, 5: 153-163) FAHE TR (ARAE 1D 34T 1 KRR IGE AT,
“BFEANRY AZ31 Eb EROTEAB R E R AR L8 13N, ST RER
II 3k (Yang et al. showed that the critical load of micro arc oxidation ceramic
coating on AZ31 substrates was about 13 N, which is higher than the obtained II
coating.) .

3. MEEMSEERSI R E. HAREIT R A& GE . WM R
BERR 5 TR A B J e 5 B 47 ik 78 B i R A [ S8R AE AR 51 32 3 CApplied
Surface Science, 2019,497: 143703) HXSABE LR AARAE 1D K RIGE I 1L
PP BT AR MAO I BRI (EPS) HIRTE AZ31 SRE SR K
DH&ETREEGBRERR. 5RRY, RANRRESE /K MAO+EPS E&1k
BEERET AZ31 A& EitE (Yang et al. successfully prepared a double
layer composite coating system on the surface of AZ31 magnesium alloy by MAO plus
electrostatic powder spraying (EPS) technique. The results indicated that the corrosion
resistance of AZ31 Mg alloy was significantly improved by MAO+EPS composite
coating with the excellent binding force) .

4, E TRERERE L H RO 2 A 2 AN [ 2 24 e b R TR
W T T T K Mikhail Zheludkevich (% fEAUK 51 32 4 (Journal of Materials
Science & Technology, 2022, 118: 158-180) "X AW 5T (RERAE 2) KimlEH
T8 IR IE P AT H R IR AR E L “RERRER L AR T AZ80 &
& £ MAO IREKIBIEME K TiFs #WEZ RN B B2 NKE (The color of
MAO coatings changes from white to grey with increasing K;TiFs concentration on
AZ80 alloys in silicate-based electrolyte) .

5. B BEBUFEN RS . P ERACE AR R P ELCRI MR
TR SR P EMEH S OB EARE BT, BIEPURTRE
PR HER, BEAOERYYSB B, B TR HER AR S
5 (Journal of Alloys and Compounds, 2023, 948: 169773) HI NATIH (fRFE
£ 3) $2H BIRERR 2h FE VR N Ko TiFe AT LUINER IR EAE K HE R (Increased
coating growth rate) .

6+ E N TENEALEARB FLSUR I B R — A E A B o i 5P, b
BT KR B R 7 B e R 2 iy o AT de SOR#UIR AEARER LS 3T 6

(Ceramics International, 2025, 51: 62648-62657) " E N ATIH (fCFRAE 4)
KL “FESEFE AITiNbMoosTaosZr MEE R &SR EH & T AHHAANERT
HEHE, RIHELE 800°C T HiE e 282 BTk T 4R (Cheng et
al. developed a PEO coating with enclosed holes on AITiNbMoosTaosZr RHEA,
finding enhanced oxidation resistance at 800 °C due to the suppression of Mo

volatilization.) .



7. PR KR RGEM ARG K. MG R, P E SR
FEWMEIE S SRR ARG R ER A P EZESEM B S EHXIW
FAEARFME G| 3L 7 (Ceramics International, 2023, 49: 18114-18124) H X ASHF 5T ik
ROEAE 4 @, W BENREIR AITiINDMoosTaosZr Riffi &t
TR EAL AL B AT AT R EZE H Si02. Ta:0s Ml TaO AR EMME, FHRTT
EEPIEMER (Cheng et al. found that the MAO treatment of AITiNbMoo sTag sZr
HEA could lead to the formation of an oxide layer mainly composed of SiO2, Ta;Os and
TaOx as well as improved high temperature oxidation resistance) .

8. EPrJci#tM Bt BB TR EREI T Fh L. A Ky
MUBE TR R AL JF B 55 B AR 5] 3 8 (Current Opinion in Solid
State & Materials Science, 2026, 41: 101255) 5| H T AR EE REAE S “A
LSBT HINEAN (MAO) TEFE AITICrVZr RCCA RHEHI& T X EH ALOs-
Cr:0; f1 SiO: AEHI RS HEENMRE, HE—FPRE T 800°CTF HIHiE bt (Shi
et al. fabricated a protective oxide coating mainly composed of Al>O3, Cr203, and SiO:
on the surface of AITiCrVZr RCCA via the micro- arc oxidation (MAO) process, which

further improved the oxidation resistance at 800 °C.)

T REERICEEBHR:

1 . ot | Mg
;ﬁﬁ e | min | s it ’;;1
- S|
| s o I S RS T I
- . & | fE# " GE | GF | (F i b ’
T B | || R )
XX _ _ w
) =) [5]) [7]) E44 &
Microstructur
e and Yang
) Weli,
corrosion X
u
ist f 8,
re51.s ance o Dape | 2018 T?JL%
micro arc i 2018 (FIDN
oxidation plus Corro | ng, g, =

sion | Wang | 136 | 4£5 | Chen | Yang

: electrostatic Scien | Jianli, 5 H 15 | Jian | Wei 2A, | 136 &
powc.ier ce Yao | 174- H oA
Spraymg Xiaof | 179 & B
composite i, e
coating on Chen
magnesium Fian

alloy




Yang

Characterizati Wei, ]
d W, )
onam Surfa | 2| 2015 A
formation Jianli, Tt
, ce& | 2015 | Yang
mechanism of ) Xu . Hl,
, Coati 283 | 4F 12 | Wei, | Yang | |, .
grey micro- Dape . C| K| S8 7E
o ngs , % | H15 | Chen | Wei
arc oxidation ng, Li o g,
) Techn ) 281- = Tao
coatings on Jinhu &
. ology 285 .
magnesium a, 8,
alloy Chen iRz
Tao
Influence of Yan.g
electrolyte co Wei, V7
. Xu
mposition on E
. Surfa | Dape | 2018 ,
microstructu (TN
ce& | ng, 4| 2018 | Chen
re and prope . JiCH
. Coati | Guo | 349 | %9 | Tao, | Yang | .
rties of . . S &
A ngs | Qiaoq| 4% | H 15| Chen | Wei -
coatings form Techn | in, 522- 5 Jian 475 ﬁ;
?d on pure T ology | Chen | 528 e
i substrate b Vs
) Tao, ey
y micro arc Chen ZB
oxidation .
Jian
Chen
g
Zhao
hui, FERX
Improvement Yang W,
of high Wei, ¥
temperature X .
perd %] 2020 iﬁ
oxidation Dape (G PN
. Mater 4 [ 2020 | Yang | Chen
resistance of | ng, , s,
. ials 262 | 4E3 | Wei, g -
micro arc Wu . Hl | 46 &
o Letter & H'1 | Chen | Zhao | |
oxidation Shan . | R,
s 12719 | H | Jian hui
coated gkun, ) /N
AITiNbMo0.5 Yao X,
Ta0.5Zr high Xiaof S¥S3
entropy alloy ei, Lv g
Yuku it
n,
Chen

Jian




Shi
Xiaoq
ian,
Yan.g yavi
Intern Wei, e
. 5.
Influence of | ationa | Chen i
fnic%ro arc 0)% 1 g -
idation on hi | Journ | Zhao .
gh temperatu | al of hui 2021 2021 | Yang #F"
. T | A 98 ) Shi Ak
re oxidation Refra | Shao o 8 | Wei, i N
resistance ctory | Wenti % H'1 | Chen Xiao | %7, 37 &
) 10556 ) gian (TN
of AITiCrVZ | Metal | ng, 5 H Jian "
r refractory h [ sand | Xu i
igh entropy a | Hard | Dape 5,
lloy Mater ng, W
ials | Zhan
g
Yong,
Chen
Jian
it 369 /
HE| ATH | Bk | LAEsR | 5epis e
. ‘ AT SR TR
w44 ol ms | m 7 . XEATH 2 2R DTk
AITHB TN, $EHARD
H 3 E 2R A, e %
PRI FCTT 26, 0T 58 AT
H W7t TAER AR T8 T LA &
W SRS Az ok, AR
#1E1,2,3 ME—1EH,
4, 5E—@IREH. 1. 18
2l S| RL | HRL | nT G EZ A
s | 1| T | s o . e
K wRE | MkoREE | ARbLH CrRILA 1. ARERAE
[4]. [5])s 2« TEHTESL
%\ KA SRR E
S EEFLUHT T ORI
2. AREMER2] [3D. 3. 1
T A AL+ T &2
GWEPRIE LR Ok
AT 3. AREAEND.
FR |2 & | BlE | L | WETL | 1. KRR T ElEeR




i B WREE | kK& | T I I S B T A
2 B & T (R
M1 ARERAE4] (5D
2. RAET BEFLHMOINE
JE RO EE R, R T FIH
SEHT 5 P S I AR AL R 2
Ve CRILE 2. /R
YE[2] [3])- 3+ PR T
SR+ BTN & A b 2R
L2, FEBEA LR
Thifil & CRPLME 3. REAE
[1]-
TFRE T Ml A &R A
T2 & 5 RERAE,
FEX Pz T | el | 2T alee2 E e
WK | MR | A B RRIEATE R CR B
1. REAEM4] [5], FAR
4,
1. WhBITE T mlil G &R
T IUR F I ML BRI 78 (R
P 1 ARERAEM4D: 24 1H
o TAN Bl | P | PR | BT ROEA R R B
& | R | R | ARENRES G, Jf
PR T G E IR IS ok
RO ORI 3. AREAE
[1]-
Pt I O = W A B A
AITiNbMoo sTaosZr &4
S TAMME, K
B8 I | e | e | A 4k 3 E R N 8.6
Hh % ARz | M R% | mg/em?, BORALHE S A4
/0 32.8%, fil i 1 HMEKE = 0
G & iR A AP B 22 1 M
A CRBLS 1, AREIEM4D.

. EESERBALIFR:

V522 TV R A AT 858 AL, DT H BIIR] 7€ B A 1 5 2 TR,
FEARAE 1-5 AR BAHK R A AT SE BT, TR ol e M 1 XA
R EOVEA R I LB, TR tEdR T 2 Eoesa AL, A
TR G RSB AR, WA RENE] Mo ¥k, FRARY 1L JRit—P
] B 1 A VR e iR B LR 1 B T BRI AR AL R B B LY LER KA
VAL T ) B 0T < SR D U iR B SR AL 2 A LR, 4878 1 AR
AL JZ B F FL RN T H 3 T S TS B AR B A AL AR DR vl e I X %



SO AR B A S R B A M BRI T RS+ TRy B AR R
SERBLRI AN LA, W] 7 B SR 2 s s & AN, g 1 <K
BB Z BB B E 2 FUN U [ 58 2 B0 2 kB kR

JE& A 42 1 SRS

VRN T B 58 BT, FEATH & dH 1 E K B ARl Ak & EIUH PRt
AR RIS E o« ATE BUS B BRI PG 2 T RS2 SE R, @l

VAL 7 Tl K 2
I\ SERRAGTEROLULE

1. B8t IRKIAERLE 1-5 E AR
2. WEl. FERHENIRELE 4. 5 B RS
3. M. W RONARERAE 1. 4 BRI
4. Mgt BIEONRELE 4 B B RS

SBRAEERRBRICER

EAETT | GIERMEAE | A1ER

s at %, i EX(EES

TR

Microstructure
and corrosion
resistance of

micro arc
oxidation plus
electrostatic
powder spraying
composite coating
on magnesium
alloy /
Characterization
| |#E [ WE. kKM | 20154 | and formation
£ /1. 2 A mechanism of
grey micro-arc
oxidation
coatings on
magnesium alloy
/ Influence of
electrolyte
composition on
microstructure
and properties of
coatings formed
on pure Ti
substrate by

RFEEIR 1-5




micro arc
oxidation /
Improvement of
high temperature
oxidation
resistance of
micro arc
oxidation coated
AlTiNbMOo,sTao,s
Zr high entropy
alloy / Influence
of micro arc
oxidation on high
temperature
oxidation
resistance of
AlITiCrVZr
refractory high
entropy alloy

¥ &5
\

Improvement of
high temperature
oxidation
resistance of
micro arc
oxidation coated
AlTiNbMOo_sTao,s

1 oy e Zr high entropy
j?‘lﬁ; R %Of & alloy / Influence | fREMEILC 4. 5

7 of micro arc
oxidation on high
temperature
oxidation
resistance of
AlITiCrVZr
refractory high
entropy alloy

Microstructure
and corrosion

j?‘ﬁ“‘ LI %OE ¥ resistance of REMIBT 1. 4

4 micro arc
oxidation plus
electrostatic




powder spraying
composite coating
on magnesium
alloy /
Improvement of
high temperature
oxidation
resistance of
micro arc
oxidation coated
AITiNbMoo sTao s
Zr high entropy
alloy

Mg, et
/1.5

2015 4
=4

Improvement of
high temperature
oxidation
resistance of
micro arc
oxidation coated
AlTiNbMOo_sTao,s
Zr high entropy
alloy

REMER S 4




	序号
	论文专著
	名称 
	刊名
	作者
	年卷页码（xx年xx卷xx页）
	发表时间（年月 日）
	通讯作者（含共同）
	第一作者（含共同）
	国内作者
	他引总次数
	知识产权是否归国内所有
	1
	Microstructure and corrosion resistance of micro a
	electrostatic powder spraying composite coating on
	Corrosion Science
	Yang Wei, Xu Dapeng, Wang Jianli, Yao Xiaofei, Che
	2018年136卷174-179
	2018年5月15日
	Chen Jian
	Yang Wei
	杨巍，徐大鹏，王建利，姚小飞，陈建
	136
	是
	2
	Characterization and formation mechanism of grey m
	Surface & Coatings Technology
	Yang Wei, Wang Jianli, Xu Dapeng, Li Jinhua, Chen 
	2015年283卷281-285
	2015年12月15号
	Yang Wei, Chen Tao
	Yang Wei
	杨巍，王建利，徐大鹏，李金华，陈涛
	58
	是
	3
	Influence of electrolyte composition on microstruc
	coatings formed on pure Ti substrate by micro arc 
	Surface & Coatings Technology
	Yang Wei, Xu Dapeng, Guo Qiaoqin, Chen Tao, Chen J
	2018年349卷522-528
	2018年9月15号
	Chen Tao, Chen Jian
	Yang Wei
	杨巍，徐大鹏，郭巧琴，陈涛，陈建
	72
	是
	4
	Improvement of high temperature oxidation resistan
	oxidation coated AlTiNbMo0.5Ta0.5Zr high entropy a
	Materials Letters
	Cheng Zhaohui, Yang Wei, Xu Dapeng, Wu Shangkun, Y
	2020年262卷127192
	2020年3月1日
	Yang Wei, Chen Jian
	Cheng Zhaohui
	程赵辉，杨巍，徐大鹏，武上焜，姚小飞，吕煜坤，陈建
	46
	是
	5
	Influence of micro arc oxidation on high temperatu
	of AlTiCrVZr refractory high entropy alloy 
	International Journal of Refractory  
	Metals and Hard Materials 
	Shi Xiaoqian, Yang Wei, Cheng Zhaohui, Shao Wentin
	2021年98卷105562
	2021年8月1日
	Yang Wei, Chen Jian
	Shi Xiaoqian
	石小倩,杨巍，程赵辉，邵文婷，徐大鹏，张勇，陈建
	57
	是
	合计
	369
	/

