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Fig. 1 Crack morphology of combustion liner head
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Fig. 2 Morphologies of fracture and origin area of crack No.1
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Table 1 SEM-EDS results of the covering on the fracture origin area of crack No.1 W /%
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Fig. 3 Alloy elements-deficient metallographic characteristics
for crack No.5
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Fig. 4 Microstructure of area near crack No.5
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Fig. 5 SEM-EDS result of crack No.5
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Table 2 Chemical analysis results of main elements in parts having cracks W5 /%
TiH C Co Cr Mo Mn Al Ti Fe Si zr
FaxIaEn iy 0.15 5.8 10.7 45 0.01 5.6 2.6 0.1 0.9 0.04

FARZR  011~018  45~60  10.0~12.0 3.8~45 4.8~55

<050 53-59 23~29 <20 =005 0.03~0.08
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Fig. 6 Schematic diagram of sand-filling casting packing
of combustion liner head
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Formation Causes and Elimination of Casting Cracks in Combustion Liner
Head

YIN Xiang-rong, LIU Wei-dong, YANG Gang, MA Hong-li, DEN Juan, GONG Xiao-ning
( AECC Aero Science and Technology Co., Ltd., Chengdu 610503, Sichuan, China )

Abstract:

After engine trial run, the combustion liner head made of cast K403 alloy appeared cracks. Macroscopic and
microscopic fracture, chemical composition, metallographic structure and energy spectrum analysis were
used to analyze the formation causes of cracks, and heat treatment process simulation test and metallographic
structure comparison were carried out. The results show that the crack in the head of the flame tube is related
to residual stress producing in casting process, and the stress cracks will further extend during heat treatment
of the parts. Since stress crack is a kind of defect producing in the manufacturing process, it can be eliminated
by reducing the residual stress of castings and increasing the necessary non-destructive testing.
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