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ABSTRACT: A simulation accelerated corrosion experiment of a new type aero-engine compressor blade simulating service
environment was carried out, and the corrosion resistance and corrosion damage evolution law of the compressor blade under
service environment were examined. Electrochemical experiment were carried out with electrochemical workstation in typical
environment of compressor material and corrosion current in typical environment was acquire. Combined with the existing air-
port environment spectrum and equivalent conversion algorithm, the airport environment spectrum was equivalently conversed
using conversion coefficient obtained from corrosion current, the accelerated corrosion test spectrum for simulated follow-up

service environment was compiled, and the accelerated corrosion test of compressor blade was carried out based on the obtained
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accelerated corrosion test spectrum. Local pitting corrosion of new type aeroengine compressor blade appeared at the 8 equiva-

lent corrosion year, and with the prolongation of corrosion time, the corrosion damage degree is gradually aggravated. The new

aeroengin compressor blades have good environmental adaptability in service environment and can meet the requirements of the

fist turn.
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Fig.1 The original morphology of compressor blades
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Fig.2 The electrochemical specimen
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Fig.3 Electrochemical experiments device
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Tab.1 Corrosion current density data under different concen-

trations of sodium chloride solution(35 C) pA/cm?
[l A 2 WA HAd HSA FHE
H,O 0.403 0369 0382 0494 0442 0418

1%NaCl 0713 0586 0.671 0.593 0.617 0.636
3.5% NaCl
(FEHE)
5%NaCl  1.235 1.035 2518 2386 2384 2.209

1.932  1.279 1.214 1.263  2.000 1.507

6% NaCl 1.685 3.009 2.863 2.136 1.461 2.598

®2 AEEENaCl AR THEBHEREE (3.5%)
Tab.2 Corrosion current density data under different tem-
peratures of sodium chloride solution (3.5%) pA/cm?

TEE/C S 14l 24 B34 Al s FHE
20 0986 1211 1.077 1326 0.665 1.150
35 1312 1280 1.246 1408 1269 1.303
40 1969 1.637 0831 1852 1.614 1.768
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Tab.3 Equivalent conversion factor between different concen-
trations of sodium chloride solution at 35 ‘C

H,O(#l) 1% 5% 7%  HEEA(3.5%)
k; 0.224 0.463 1.280 1.606 1.000
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Tab.4 Equivalent conversion factor between different tem-
peratures of sodium chloride solution of 3.5% concentration

20 C 40 C 35 C(HEHELH)
k; 0.702 1.079 1.000
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Tab.5 Airport environment spectrum
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Fig.4 Simulated accelerated corrosion test spectrum of com-
pressor blades
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Fig.5 Grouping and placing of compressor blades specimen
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Fig.6 SEM image and EDS analysis results of typical corrosion damage location
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Fig.7 Morphology of compressor blades specimen under different equivalent corrosion year: a) second equivalent corrosion year;
b) fourth equivalent corrosion year; c) sixth equivalent corrosion year; d) eighth equivalent corrosion year; e) ninth equivalent
corrosion year; f) tenth equivalent corrosion year
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Fig.8 Typical pitting corrosion micro-morphology of com-
pressor blades specimen: a) ninth equivalent corrosion year;
b) tenth equivalent corrosion year
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