FmFEAR A9 K E T
- 68 - SURFACE TECHNOLOGY 2020 4F 7 A

B3 ik
EHBERREESESREERTHIPHERP
A B 55 TR AR B R A i PR

KEE' HEZE"”, BSE", BER ™,
REY, KR, BB, FRESC

(1.ZNBT KRS MRS5S TSR, =/ 730050; 2.0ERS =N YIBIHRET
BRNEEERESSENER, =N 730000; 3.ERZ/AS, LR 100049)

W E. TR SR AR ER A A 5B AT E A 48 R BT AR SR A AR SRR B, AT
ZERATMEMEFELISGHAZRA T A, KRR LEZFZRRDEEL2ES T LT3 RE &4
AR B A, FWMANBT AIBREINE SR BN L, STRIFR AR R e gl . AT HGHEAR
Fofik BASE AT TSP, AL & a9 Be S AT TR . W B LT AhERB A G SR BB RN
Y. RARG A BERG Y, FRASA 48 BT RIS A IR BLEAR A AT R ILIK, R T RAUERER 2
B AR BT PMEAL T OB P LR, AT B A7 R AUHRER 350K B A0k B8 7R B) AR A B P v s 64 1) 4L
RETH—FRALIER LT SR BB —RB KT B Aok, #0, AT AR EEAT
BRI FAe 4 AL . AR kAL, ROAFAY 10 BRIEIE R AR AR RS M AL, S R AUERER 2 K
HREEMEMR . KBEEPERRFHEAR T LR B P R KEHF R R EITT
AR R AR ATT RE

KEEW: AR ARG S, wER; HIR; Bk AR 58

hESES: TG1744 CEIRIBE: A XEHKES: 1001-3660(2020)07-0068-08

DOI: 10.16490/j.cnki.issn.1001-3660.2020.07.009

Al
é\

R O

%)

it

-

Research Progress of Inorganic Phosphate-based Composite
Coatings in the Surface Protection Fields

ZHANG Ding-jun', XIAN Yan-bo'?, MA Yan-jun®*?, ZHAO Zhi-cheng®”,
WU Yan-ping?, CHEN Lei%, ZHOU Hui-di%, CHEN Jian-min*

(1.Department of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2.State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences,
Lanzhou 730000, China; 3.University of Chinese Academy of Sciences, Beijing 100049, China)

ABSTRACT: Inorganic phosphate-based composite coatings are widely used in military high-tech fields of aerospace and civil

WRREH: 2019-09-22; EITHH: 2020-05-19

Received: 2019-09-22; Revised: 2020-05-19

E€WA: BFAKXHAFESL (51775533)

Fund: Supported by the National Natural Science Foundation of China (51775533)

BIEE: R ZE (1972—), B, ¥, al&ik, TZMEF QAR ARS G F M4, ¥4 zhangdingjunlut@163.com
Corresponding author: ZHANG Ding-jun (1972—), Male, Doctor, Associate professor, Research focus: coatings and functional polymer
materials. E-mail: zhangdingjunlut@163.com

BIXt&X: K2, W, LEE, . AIBREALSRELELABOGFRR TR TIARE SR HET]. ABEK, 2020, 49(7):
68-75.

ZHANG Ding-jun, XIAN Yan-bo, MA Yan-jun, et al. Research progress of inorganic phosphate-based composite coatings in the surface protection
fields[J]. Surface technology, 2020, 49(7): 68-75.



F49% £

SRAE TR TOHUBERR R 25 5 6 U2 A6 3 100 5 4P A v B F 5 BRCAR B i a2 69 -

industrial fields due to their excellent high-temperature resistance, nuclear/space-resistant irradiation and good compatibility

with special media. The types of inorganic phosphate-based composite coatings were introduced in detail based on binders with

different structures prepared by various metal ions of different types and radius sizes. Besides, the bonding properties, heat

resistance and storage stability of inorganic phosphate-based adhesives were described and compared, and their respective

advantages and weaknesses were outlined in detail. The current application of inorganic phosphate-based composite coatings in

the field of high temperature protection, corrosion protection, lubrication protection, space coupling irradiation and ground

strong radiation environment was comprehensively summarized. The protective mechanisms of inorganic phosphate-based

composite coatings under different service conditions were also described. In view of the problems faced by the application of

inorganic phosphate-based composite coatings in different fields, some technical means and methods to further improve the

properties of inorganic phosphate-based composite coatings were proposed. In particular, considering the unique properties of

inorganic phosphate-based composite coatings, such as excellent radiation resistance, high temperature resistance, good space

environment adaptability and weather resistance, the key scientific and technical issues that need to be solved in the surface

protection of high-tech industries like acrospace, weapons and nuclear technology were discussed, and their development trends

were also prospected.

KEY WORDS: phosphate-based composite coatings; high-temperature resistance; lubrication; corrosion protection; anti-space

irradiation
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Tab.1 Relation of cationic size to the strength
of the phosphoric acid bond

Cation Basicity  Ionic radius/nm Phosphoric acid bond
Be?*  Amphoteric 0.035 Strength increased
AI**  Amphoteric 0.051 Strength increased
Fe**  Weak base 0.064 Strength increased
Th*"  Weak base 0.102 Strength decreased
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