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Study on the Crack Failure Mechanism of JG4246A Nozzle Sealing Plates
LI Yan—ming, WANG Quan, LIU Ming—kun, LIU Huan, LI Qing, HAN Zhen—yu
(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: Aiming at the crack fault on the aeroengine nozzle sealing plates casted by Ni3Al-based JG4246A superalloy, crack mode
and failure mechanism were identified by the visual inspection of sealing plates, fracture analysis of cracks, metallographic examination,
chemical composition analysis, the thermal simulation experiments about organization and recrystallization. The results show that the crack
on the sealing plates was fatigue crack induced by thermal stress, originated from the recrystallization layer on the surface of the sealing
plates. Local over—temperature lead to re—crystallization layer on the edge of the sealing plates, and recrystallization gradually formed mi-
croscopic cracks under thermal stress. At the same time, local over—temperature also caused the transformation of matrix structure, re-
duced the high—temperature properties of the matrix, promoted the crack to gradually expand to the matrix and finally formed a macroscop-
ic crack. It is advised that the further optimization design of structure are aimed to improve the premature field gradient and reduce prema-
ture, and stress relief annealing process can effectively reduce the residual stress of the material.
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