()
o
‘O b EAUEbr S AR AR AR
‘ﬁ. uhan Research Tnetitute of Materials Protection Co. Lid. CANM
TOE8-2028
BRHRFFENRRESERRFABRFHEFRTERTRE FOEHSR]
- o % T 1 AT A B PR A ST RS2 F20047F, F%EEF
¥ -"f%l_llc'_ LA F:’I*“hﬁﬂ'i = th "ﬁ L'[_' 2y I—'J’.f g
' = ‘- .-'_| ‘1' H %.x -
BEREMNS~ T

ﬁﬁ'g"l" ig‘r‘:l"lﬁr,uL
Ju S PERE. [HEE M REFI AR
M, EEFEHT SETFE"%‘—"'
CRLENEIREE,
i |lu||. E=, [

J&ln*f Sl5Ea,

3 ke
gRTf (3

?fvf_'-“”* I R A
TANEERY, FHEFHM
IS D EEsR G RE e gk A
REEAD,

(/0. BIE) FRICHERS 40, ovews N TLULEE
5 wREEATBERES, U
= RUSETRG S, Ak

% B PR R AR AR

LT RN E
FERT S SR 7 e

9771001715623 Hl“l“

L BB T S e AR



B A4 K %A
Nt ok H &
4R BRI AMA L

Cailiac

P ECOF A% a2 64+
56k R%535H] 2023fF £8H 8H15HSHAR

=

m A EEREFTE

ALCrFeNi, Ti, = i G A I THONZHE . J1 2@ R A R R G v EBA FAR REEF (1)
VAITiCrM(M=Mo, W, Si)m i & 4 IR )2 (451 S i IR BEAE F R BRI - vvvveeeeee 8 B S EK (8)
T /KRS AR ) i P 71 45 (4 (TIND MoZe W) CI43 2 i B 52 g b v BE T 5
....................................................................................... ZWk NEF ETEZE (18)
SIBZR(VAITICIW) O, 5 6 4 0% 12 1 THOW S5 48 B R M R RIS - NEq B F FHETR (28)
BB A R BT GTE R -+ e emeereerermumserrermussssrrecneasarsensansasennnnns FAAE HE F A E (35)
B AL & AT FeMny Cr,,Co o R i G A U SR UE A PERE AL -+ oo vveeeeeees FAEX A EMBR4 F (50)
B R FEXTHVOFBER AL CoCrFeNiTi, (x=0, 0.125, 0.250 ) {402 41285 H A P RE 32
....................................................................................... FEHERE ARG AW EF (56)

W I B 5

AZ3 VG SO AR AW B - R IR E I 8 ST eeeeeee ko2 E B X Kk F (64)
R AURL G MR B 2 GAVE AT B G oo veeeeee e ®#7H & R H&%FF (70)
R SR I T EHBOOTERLAEVE IR BT T B TAT ARG - vvvvvveeeeeens E Lt LT AREF (77)
A& RMNI-Al-Ag H I 2 G 1R IZ 00T 85 S BB EREA ST e eeeeeeee Es# THE FEE (84)
AR BE R RS A AE44/MSIRFE G5 H4 BB S TR ERIE T - & (91)
X655 Z R 22 H I 1A 7 A R Db TSI G v oo kAR IS RERE F (97)
Co-20Re-25Cr-7TAIE 4 7E3.0 x 107 Pafli &% T & ALAT IBFSE
.................................................................................... kO FMNEE BWE F (103)
I Z &’ W
A BRI CIE B G S GURPERB R FE IR - vvevmmnmmmmmmnnninnnnnne Hmo# I E S F (109)

i< ZHE B U R £ B BEFAIER: BRE® BIES: BEE E T AT E F RERE: R B



| 3
%48 %
£ =/ 8 R4 T
% =/ 8 R4 T4
e%)dﬁ//l/&ﬁ

PEARFFHE KRG M

& #5 http://www.mat—pro.com

R

8 A %

% %

% %

%1l E-mail: bjb@mat-pro.com

ADCI2E8 & E R AL (AIN) )2 R 5 B H T s M RE T 5T
.................................................................................... Ttk FiEst ;ﬂ" % %f— (116)
FER - RERRER K LD BRI LA oo oveveveeeeeeeens BRAEE HEE FUHF (124)
HL AR O S S OB AL A YRR BB REIR - oo eevvemeeeeennennnnnn TEE BHA F F F (133)
& AR
RACYNR 2B TR 25 . BEARE A SR REE ST v vveeeeeneeeen WA K 2 M X F (143)
VI PR BT T BN 5 A TR Tk K B T 7 JE U SR ST AR e it kA § &% (157)
fﬁkﬂﬁiﬁﬂﬂ@%ﬁl&%ﬁm%ﬁ%é\ A ;;L ;;é;&*%; (168)
= A B AR
1 LR RZ B TELR WM RGBT GT - eeeeerereeeeeeeenienn 5% 4R BRESF (177)
BOTH A ERTAVE B ETE RGP R ERETE - oeeeeeeeenmneeees WNATF FER ORREF F (184)
ﬁﬂi&%%ﬁfl%?ﬁ)’ﬁiﬂ?%iﬁﬂ@?ﬁﬂﬁ ...................................................... #H ;igz\ | 2 %, ( 191 )
BRI DR SRR oo eeeeeeeeeeeeeeenees X B HMFH EIEW F (195)
S (R0 A o A B AR R IR VAN 5 G T IR e eeeeeeee By AERZ AR (201)
&® & BT R
20235’6:&%%*1*4*&@“5@’%%%&*i(ﬁé‘?@(ﬁ%ﬂ ......................................................... (17)
2023“@&11—@'%/%&%%22@ *ﬂWﬁﬂ‘i*@/ﬁ%E*%‘ﬁﬂ ................................................ ( 34 )
ﬁ*%:?gl .................................................................................................................. ( I )

[HAFIE ASE ] CN 42-1215/TB*1960*m*A4*209*zh*

P* ¥ 25.00*3 000*26*2023-08



Materials Protection

( Monthly, Started in 1960 )
ISSN 1001-1560 Aug. 2023 Vol.56 No.8 Serial No.535

b

Contents

Study on Microstructure, Mechanical and Tribological Properties of the Al CrFeNi,Ti,, High - Entropy Alloys
JIANG Junjie, XIN Benbin, ZHANG Aijun, et al «++eeeeeeesessssssssnnnnninniiiiiiiiiiiiiieee e (1)

Study on Structure and High Temperature Tribological Properties of VAITiCrM (M =Mo, W, and Si)
High - Entropy Alloy Coatings
FAN JUn, PU JIDIn «eeeeeeeeneenennemnemutiiiiiii i (8)

Study on Tribocorrosion Performance of the ( TINbMoZrW ) C Coatings Prepared under Different Bias in
Artificial Seawater
WU Lixin, LIU Xinyu, WANG JUDJUR  +++eeeseeenneeeremnnemtmtnettittiti ittt s et s i (18)

Study on Microstructure and Tribological Properties of Oxygen Doped ( VAITiCrW ) O, High - Entropy
Alloy Coatings
LIU Xuesong, FAN Jun, PU Jibin «++eeeeeeesneeemutmttmittiiiiiiiiiii it (28)

Research Progress of High - Entropy Ceramic Materials
YAN Dengyi, XU Wenju, JL Li, €t al +oeeeeeeeeeeeesemmmmmmmmmummimiiiiiiiiiiiiiiiii e (35)

Effect of Different VC Content on the Creep Properties of Fe,,Mn,,Cr,,Co,, High - Entropy Alloy Coating
NIE Huiwen, ZENG Songsheng, NIE Junhong, et al = ++eseeeeserummmimmiiiiiiiniiiiiiiiiiiii i (50)

Effect of Nitriding Treatment on the Microstructure and Wear Properties of HVOF Sprayed
Al,_ CoCrFeNiTi, (x=0, 0.125, 0.250) High-Entropy Alloy Coatings
GUO Yuyao, ZHOU Yongkuan, ZHU Lina, et al «++-ceeeeeeeesssssmiuimmieiiiiniiiiiiiii s (56)

Preparation and Research of AZ31 Magnesium Alloy Micro - Arc Oxidation / Epoxy Resin - Nickel Powder
Conductive Coating
ZHANG Chao, WANG Chao, JIANG Bo, et al «+cccerevssereeertmnniseitiumniiiiiimmmieciiemeiiiiimmms (64)

Preparation and Behavior of Slow - Release Granular Corrosion Inhibitor
LIAN Yubo, HUANG Chen, WENG Huatao, et al «:eceeseeeseensemniiiiiiiinns (70)

Study on Corrosion Behavior of Ultra-High Strength Marine Engineering Steel EH890 in Simulated Marine
Environment
CHE Majun, MA Xinyuan, DU Xiaojie, ef al +++eeseeeerrseremmnmmiiiiiiiiiii i €

Preparation and Tribology Performance of Ni- Al- Ag Self - Lubricating Composite Coatings on Aluminum Alloy
YAN Chengqi, JIA Zhuying, LI ZRanjun ««-eeeeeseeeeeeseesmnnmmmmmittiiitiiettii ettt (84)

Preliminary Corrosion Behavior of AE44/MS Bolt Structure in Marine Atmosphere with Different Humidity
LIN Qiclie «+evveeeeeererenmemeetettttttttttttt ittt ittt e (91)

Study on Multivariate Synergistic Corrosion Behavior and Corrosion Prediction Model of X65 Steel
ZHANG Jinlong, WANG Dandan, WEI Chenliang, et al «++«««+tsesseeeseunnetiinmiinmiiiiiiiiiiiiiie (97)



Study on Oxidation Behavior of Co-20Re-25Cr-7Al Alloy at Low Oxygen Pressure of 3.0x10~° Pa
ZHANG Shuai, SUN Haiying, XU Xunhu, et al «++««cceeeeeesssrmemerinniiiiiiii (103)

Effect of Graphene on the Microstructure and Properties of Laser Cladding Cobalt-Based Coatings
XU Jing, SUN Hui, QIU Tao, et al  ++sssssersssmmmmmmmmmmtittiiiiiiiiiitt ittt (109)

Study on Preparation and Wear Resistance of Aluminum Nitride ( AIN) Coating on the Surface of ADC12
Aluminum Alloy
DING Shanlin, WANG Jiangying, ZHANG Ying, et al ++eeoseeeessseeeenmmermmmmttiiniiiiianiiiiiii (116)

Preparation and Performance Characterization of Zinc Silicate - Potassium Silicate Waterborne Anticorros-
ive Paint

SHAN Qingting, XU Rongsheng, ZHANG Miaomiao, et al = ««rereeeeeeeeemmmimmmieiineiniiiiiiinc (124)
Effects of Power Modes on Properties of Micro-Arc Oxidation Biological Coatings on Magnesium Alloy
WANG Zexin, GU Junjie, QI Fang, et al = ooeeesessrsummmmmmmmiiiiiiiiiiiiii i (133)
Research Progress on the Controllable Preparation, Structural Characteristics and Properties of Nitride
Coatings

HU Liling, ZHANG Hao, LAI Tian, et al ««ceeceeeeeeeeereertiriiiinie (143)

Current Status of Research on Wet Hydrogen Sulfide/Seawater Corrosion Resistant Anti- Corrosion Coat-
ings for Steel Structures in Marine Environments
CHEN Xiangxiang, ZHANG Pu, ZENG Xian, et al «-eeeeeeeeeeeeeremeeeemnenne (157)

Research Progress of Extraction and Inhibition of Natural Corrosion Inhibitor
TU Sheng, TANG Qi, LI Ruishu, ef al ++reeeesseeerermmmmettiiiiiiiiiii e (168)

Design of Online Monitoring System of Coating Degradation for Offshore Booster Station
NIE Jinfeng, JIN Xuliang, YIN Aiming, et al — «oeeeeeeeenseeunemtumtmimtiiiiiiiitiiti et (177)

Corrosion Characteristics of TA9 Alloy Layer on Ammonia Condense Separator Tube Sheet under Ammo-
nia Environment

LIU Xingyu, LI Hongyan, YUAN Tianxiao, et al «eeeeeeeeeseeemmeemiiinniiiiiiiii i (184)
Effect of Metro Stray Current in Xi‘an City on Underground Pipelines

HU Jianxia, LIU RUilong «++«eessseeesssresnsemmmmmmttiti ittt ettt s e ettt e (191)
Preliminary Analysis on On - Site Test and Feature Recognition of Corrosion Hotspots in Community Gas
Pipelines

LIU Min, GAO Guanling, WANG Tuoming, et al «+++++sssssseeerremmimmnmmtiiiiieiiiiiietiii e (195)

Evaluation of the Application Effect and Improvement Method of Corrosion Monitoring Technology for
Buried Thermal Insulation Pipelines
XUE Kailin, HU Zhiqiang, LIU Lele +++ssesesersnstetumtmimtiinitiiiiii ittt (201)

Seaover Editorial Committee: V.T.Troshchenko, L.A.Sosnovskiy, Yu.N.Drozdov,

Hanshan Dong, Hongkee Lee, Hidehiko Enomoto,
S.A.Armyanov, C.Leyraf, Hanlin Liao

Materials Protection Vol.56 No.8, Aug. 2023 http://www.mat—pro.com

Published by Materials Protection Publishing House E-mail:bjb@mat-pro.com

Edited by Materials Protection Editorial Department Distributor:China International Book Trading
Add:126 Baofeng Erlu,Wuhan 430030,P.R.China Corporation (P.0.Box 399)

Tel:+0086-27-83641679 Fax:+0086-27-83638752 The Foreign Subscription Rate:USD 60.00 peryear



