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Study on the Corrosion Protection Performance of Arc Spraying on
the Surface of Water — passing Components of Seawater Pumped Storage Unit
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Abstract: The Al 75Zn25A1 and NiCr coatings were prepared by arc spraying technology. The
corrosion protection performance of the three coatings on the flow passage parts of the sea water
pumped storage unit was studied through the basic performance test micromorphology characterization
and neutral salt spray resistance test. The results show that the adhesion strength between 75Zn25Al
coating and matrix is low and the corrosion resistance is poor. The adhesion strength between Al and
NiCr coating and matrix is high which has excellent corrosion resistance. NiCr coating can be
recommended to apply to the corrosion protection of the middle and lower journal of the movable guide
vane as well as the flow passage surface of the top cover and bottom ring. Al coating can be
recommended to apply to the corrosion protection of the draft tube volute and other components.

Key words: pumped storage unit; water-passing components; arc spraying; corrosion protection

(2017YFB0903700) N



2021. No5 89
' 15s Al 757Zn25A1
. N R 2.94N NiCr 4. 90N,
N N GB/T 86422002 (
2 p) ET Instron5985
N N Imm/s,
o 1.3
N Quanta 250 3
1.4
0, Q-Hog CCTA100
N N N N GB/
T 101254997 0
1144 . 15
2
2.1
o 16 Al. 757Zn25A1 NiCr
NiCr 3 N
NiCr 2, 2
300wm .
0 3 2.2%
NiCr 0.136% -
NiCr
/ 7,
o NiCr o Al
75Zn25A1  NiCr 36.17 HV;.
1 41.24 HV, 307.6 HV,. 26 MPa.
1.1 8.7 MPa. 36 MPa., .
EAS4 Q2358 NiCr
Al 757Zn25A1 o
1 4 o Al Zn
1 AlZn R
75Zn25A1 Al o NiCr
/mm N /A /mm Ibar 757n25A1
Al 2 30 150 100 6 o NiCr
75Zn25 Al 2 28 150 100 . .
NiCr 2 32 260 200 .
L2 2 Al. 75Zn25A1 NiCr
AXIO / ) / . /
m % Pa
DM2500 M ° Al ;90 2118  HV,:36.17 26
° 757n25Al1 320 2.191 HV,:41.24 8.7
. HV4000 NiCr 280 0.136  HV;:307.6 36




90 2021. No5
2.2 o 75Zn25Al1
1 (a) Al. (b) 75Zn25Al (c¢) NiCr
. 1 (¢) NiCr o 75Zn25Al
1 Al. 75Zn25A1  NiCr
2.3
Al. 75Zn25A1  NiCr
¥ . Al NiCr
2 o 757Zn25A1 5906h
18h . NiCr
1172h . Cr,0, NiCr,0, ” .
. 75Zn25Al Cr,0,



2021. No5

91

(1) 75Zn25Al

18h

o NiCr Cr, 0,

(3) Al NiCr

N Al

J . 2019 6(42): 6670.

J. 2017 10(3): 1-6.

D . 2017.

J . 2016 2

(2): 46.

2017 6(1): 35.

6  D. A. Katsaprakakis D. G. Christakis . Stefanakis

10

11

12

13

14

et al. Technical details regarding the design the
construction and the operation of seawater pumped
storage systems J . Energy 2013 55: 619.

G. Manfrida R. Secchi. Seawater pumping as an
electricity storage solution for photovoltaic energy
systems J . Energy 2014 69: 470.

E. MclLean D. Kearney. An Evaluation of Seawater
Pumped Hydro Storage for Regulating the Export of
Renewable Energy to the National Grid ]
Energy Procedia 2014 46: 152.

S. Rehman L. M. Al-Hadhrami M. M. Alam. Pumped
hydro energy storage system: A technological

review J . Renewable Sustainable Energy Rev.

2015 44: 586.
2019.

2001(1): 3234 40.
J.
2005 32(3): 51-53.
ESPALLARGAS N. Future Development of Thermal
Spray Coatings: Types Designs Manufacture and
Applications G Cambridge: ~ Woodhead
Publishing 2015.
VARDELLE A MOREAU C AKEDO J et al.
The 2016 thermal spray roadmap J .
Thermal Spray Technology 2016 25(8): 1376-

1440.

Journal of

( 98 )



98 2021. No5
Engineering 2017: 19. 20
12 . I
J . (A ) 2020 35(3): 277284.
2018 49(12): 158464. 21  Weimin Feng Qian Cheng Zhiwei Guo et al.
13 . Simulation of cavitation performance of an axial
J . 2017 flow pump with inlet guide vanes J . Advances in
(11): 168472. Mechanical Engineering 2016 8(6): 1-8.
14 . PANS 22
J. ] .
2016 34(7): 584590 +625. 2020 48(6): 55-61.
15 Xi Shen Desheng Zhang Bin Xu et al. 23 . FBM
Experimental Investigation of the Transient Patterns J . 2020( 6) : 50-53.
and Pressure Evolution of Tip Leakage Vortex and 24 .
Induced—-Vortices Cavitation in an Axial Flow Pump J . 2014 43(12):
J . Journal of Fluids Engineering 2020 142 1-8.
(10) : 101206. 25
16 Bin Xu Xi Shen Desheng Zhang et al. J .
Experimental and Numerical Investigation on the 2017 36(8): 53-58.
Tip Leakage Vortex Cavitation in an Axial Flow 26

Pump with Different Tip Clearances ]
Processes 2019 7(12): 935.

17 Desheng Zhang Lei Shi Ruijie Zhao et al. Study
on unsteady tip leakage vortex cavitation in an

axial{flow pump using an improved filter-based

model J . Journal of Mechanical Science and
Technology 2017 31(2): 659-667.
18 Peng Lin Dong Hu Zijun Lin et al. The

mechanism of joint effects of axial{low pump
cavitation and sediment wear J . Advances in
Mechanical Engineering 2020 12(5): 144.
19
J

2020 40(4): 2126 +76.

27

2016 35(23): 203208.
J.

2019 39(4): 4955 +74.
202042-04

(19659 2006

F KK K KK Sk Sk Sk Sk Sk 3k Sk Sk 3k 3k Sk 3k 3k Sk 3k Sk Sk Sk Sk Sk 3k 3k Sk Sk 3k Sk 3k Sk Sk Sk 3k Sk Sk Sk Sk Sk 3k Sk Sk 3k 3k Sk ok

(

91 )
15
J . 2014 9(28): 55-57.
16 . NiCr
D . 2007.
17 .
J . 2018 10(4): 122.
18 . Al Zn AlZn
J . 2001 3(5):

42425.

19

20

AlZn-SiRE AlZn
I .
2014(12) : 27-6.
FeCrAl NiCr
D . 2003.
20200620

(19879 2013



