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Principle of exhaust valve ablation at an aero piston engine
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(1. Luoyang College,
Civil Aviation Flight University of China, LLuoyang Henan 471000, China;
2. Laboratory of Aviation Safety Technology,
China Academy of Civil Aviation Science and Technology, Beijing 100028, China)

Abstract: Serious exhaust valve ablation occurred at an aero piston engine during oper-
ating process due to the domestic high lead content fuel. Through micro metallographic anal-
ysis about the new, served and ablated exhaust valves from these engines, and based on the
engine structural design and actual operating environment, a conclusion was drawn. Too
high operating temperature making damage to the anti-corrosion protection layer on the ex-
haust valve’s sealing area is the primary cause of the exhaust valve ablation, and the lead
from the high lead content fuel deposited on the sealing area making the exhaust valves in
poor-cooling condition is the predominant cause of hotter exhaust valves. The corresponding
solution could improve the exhaust valve’s cooling condition and decrease their operating
temperature by running these engines with low lead content fuel to reduce the lead deposi-
tion. The practice shows that the anti-corrosion layer has been well protected and the fault of

exhaust valve ablation is fixed in these engines.
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Fig. 3 Energy curves of the two phases in

wear-resistant layer
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Table 1 Composition of the two phases in wear-resistant layer

PR ZH 2 S8 C W Al Ti \% Cr Fe Ni
S 8 Yo 1.85 2. 39 0.12 20. 50 1.15 73. 99
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E IR 88/ Y6 3. 81 2.77 0.13 21.97 1.15 70. 17
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Fig. 4 Deposited layer on sealing face and its energy
curves of an exhaust valve with

little served time
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