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Fabrication and Evaluation of an Organic Coating for Anti-scouring and
Anti-corrosion Application on Compressor Blades

GUAN Zhen-wel, LI Jing, ZHANG Yu-zhong, TIAN Yong

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

ABSTRACT: To improve the scouring and corrosion resistance of organic coating on compressor blades, in this paper, hard
Al,O;5 fillers with other coloring and rust-prevent pigments were dispersed in amino modified epoxy resin. Pendulum hard-
ness, abrasion test, scouring test, corrosion display and mechanical test were taken to value the properties of the organic
coatings. It shows that the addition with Al,O; fillers was effectively strengthened on hardness, abrasion and scouring resis-
tance, which peaked when amount was 15%wt(mass fraction). Such coating showed 0.92 pendulum hardness, breakdown
time of 475 s in room temperature and 385 s in high temperature, and its properties improved by 300% compared with the

blank coating. Nevertheless, morphology and roughness were influenced with further addition of Al,O;, thus lowered pen-
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dulum hardness and breakdown time, while abrasion resistance was increasing still. Hence, it is the pendulum hardness of

coatings that actual scouring properties relies on rather than conventional abrasive test. The anti-scouring and anti-corrosion

organic coatings fabricated achieved good general performance and superior corrosion resistance compared with traditional

aluminized inorganic layer.
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Tab.1 Formula of anti-scouring and corrosion coatings

Percentage of content/%

Composition

A B C D

Epoxy resin 50 50 50 50
Amino resin 10 10 10 10
TiO, 7 7 7 7

Iron oxide yellow 1 1

AlL,O4 0 10 15 20
Corrosion inhibitors 5 5 5 5
Additives 0.8 0.8 0.8 0.8
Solvent 21.2 11.2 6.2 1.2
Hardener 5 5 5 5
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Fig.1 Schematic diagram of auto sand-blasting machine
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Fig.3 Results of pendulum hardness and roughness of coatings
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Fig.4 Results of abrasion of coatings
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Fig.5 Results of scouring of coatings
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Tab.2 Test results of anti-scouring and corrosion coatings

Test item Results
Color Yellow, uniform
Gloss Semi-gloss to Gloss
Flexibility 1 mm
Impact 50 cm
Adhesion (36.3+£2.5) MPa
Pendulum hardness 0.92
Salt Spray 1000 h
Heat resistance/200 ‘C 200 h
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Fig.6 Images of blades after 500 h salt spray: a) organic
coatings; b) aluminum layer
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