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Fig. 1 Micromorphological changes of composite

resin mortar and polyurethane
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Fig.2 Cumulative weight loss and weight

loss rate of materials
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Fig. 3 Wear rate fitting curve and service life of materials
3.2 b B 1 R
3.2 wE N A oh B AR

(DA AN sp SR 0B, 45 580,
AW I AW ARED I IR A BRTE 3 Bl AN [ Ui 3
(20.27.32 m/s) T J 0 1 Bl o #1119 722 Ak 3¢ F ]
EERiN I RU S v S D5 N R TR U NN (2= R UL
P S8 T T I e DR Ml S A R B A i e £
4 ST/ o AN TR R R B Il S vh A AN TR L 45 45
B o R 15°8K 207 B EURD SR I I B b A
o 45%5 S B IR BD I B I S b A S 2075 SRR

14 16 S5 v Ff R 157

()N o ™ oh S 25 5 v M. i 45 549,
W B AW AR R ZBRAE 6 FiAS 7] v £
(15°,20°,30°,45°,60°,90°) '~ J&% 4 & fifi /K Vi I %
A5 £k G 2R TN L R[] — A BT o Bl 35 7K 3 O 2 114
R U2 i AW, 45 5N A
HD SR 11 s it i O 38 494 R 5 A 2 A P ) R
KRFR S BB A7 U R R K 5 B W R A IR A
FAH 15°,20°,30°,45° I, J 451 4k Bl Jnid 3 4 K 5
HEFEHOCR W AN 60°,90° I, JB 1 = Bl it
R 5 R R R OC R AR AE v 157,
2070, B4 B I O K S BRSO R LT
AR 30°.45°.60°,90° B, 5 451 Ak B O i B K
MHELM LR,

(3) b4 Aok B8 53 FOU AR AR, A K S ok L e s A
£ op ] 3 R R Ol F AR A B R
AR A, 3 Sl ST AN [ AR 1 B L TR A R, L 3%
1, HE LA, 45 S0 AR . E 5 W IE®
e B S Y R AE 2. 0~3. 2 W Z I,
RAEBR BRI SR AR 0. 8 W KR, Z ik
SR/ PR B B i SRR R 1R,

F1OMBIE R R

Tab.1 Material wear prediction model
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Tab.2 Material wear rate and impact wear strength
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1525 35 0.8 0.001 1 951.8
85 2.2 0.002 9 346. 1
150 3.9 0.005 1 195.2
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150 5.3 0.006 9 143.7
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Tab.3 Relationship between material wear

and sand content
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Research on Abrasion Resistance of Movable Guide Vane

Protection Material for Hydraulic Turbine

ZHANG Lei'? ,CHEN Wen-jie"?,LI Gang',ZHOU Hong',CUI Teng-fei' , SHI Guang-shuai’

(1. Yellow River Institute of Hydraulic Research,Zhengzhou 450003 ,China; 2. Henan Engineering Research Center of
Hydropower Engineering Abrasion Test and Protection,Zhengzhou 450003, China;3. College of Energy and Electricity,
Hohai University, Nanjing 210098 ,China;4. Water Engineering Quality Testing Center Station of Henan,

Luohe 462000,China;5. Henan Zhihe Engineering Technology Co. , Ltd. ,Zhengzhou 450003 ,China)

Abstract: To avoid flow surface morphology change caused by wear and cavitation erosion of turbine movable guide
vane and the unit efficiency decrease, ultrasonic vibration cavitation machine, high-speed jet of gaza’s grinding apparatus
and circle grinding apparatus were used to carry out cavitation erosion test for epoxy mortar, mortar composite resin and
polyurethane and movable guide vane base material of 45 steel. Based on the test results, the cavitation erosion resist-
ance and impact wear resistance of different materials were analyzed, and the service life of materials under strong cavita-
tion erosion was predicted. The influence of flow rate, attack angle and sand content on material wear was studied, and
the prediction model of material wear was established. The results show that the corrosion resistance of the materials is as
follows: polyurethane > composite resin mortar > epoxy mortar; The abrasion loss of material has a linear or exponen-
tial relationship with the increase of velocity. The relationship between wear and sand content is linear. When the attack
angle increases gradually, the impact wear first reaches the peak value and then decreases gradually. The critical attack
angle of different materials is different.

Key words: turbine guide vanes;coating materials;anti-cavitation;anti-abrasion; wear model





