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Development of aero-engine corrosion sensitivity test system

MA Pingchang', LIU Yue', GAO Fei', RUI Peng', XU Haibo’

(1. Product Research and Development Center,
Beijing Institute of Structure and Environment Engineering, Beijing 100076, China;
2. Beijing Branch,
Tianjin Aerospace Reliability Technology Company Limited, Beijing 101102, China)

Abstract: In order to meet the requirements of corrosion sensitivity test for aero-engines, a
corrosion sensitivity test system based on fresh air intake and straight through layout was designed and
developed. The key design points of the system were introduced, including determination of air supply,
design of large flow dry steam humidifiers, integrated design of salt spray injection and mixing, and design
of dynamic salt spray sampling. To verify the effectiveness of the key technology design, system
performance test was carried out. The test results showed that system performance met the standard
requirements at all stages of the corrosion sensitivity test. The static control accuracy of flow can reach
+1.6%, and the dynamic control accuracy was within +4.6%. The static temperature control accuracy can
reach 0.5 °C, and the maximum deviation between the actual temperature and the set temperature was 2.2 °C
during engine operation. In the test, the maximum humidification capacity of the system can reach 550
kg/h, the humidity control accuracy was within +3%——>5% at the stage with the maximum humidification
capacity, and the humidity control accuracy can reach +2% at the stage with the minimum humidification
capacity. The salt content of the gas supply was within (200+18) ppb. The simulated particle size
distribution of salt spray was between 0.3 um and 10 pm, and the distribution uniformity of salt spray was

basically +10% at different positions of the air supply duct section.
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Fig. 1 System architecture
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Fig. 4 Salt spray generation and transportation
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Fig. 5 Structure diagram of multi-points injection mixer
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Fig. 6 Composition and principle of sampling device
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Fig. 13 Particle distribution in section
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