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Technology for Removal of Recast Layer by EDM Based on Secondary Heat Treatment
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[ABSTRACT] Film hole cooling technology is an effective means to improve the temperature bearing capacity of turbine
blades, while the recast layer on the hole wall caused by EDM processing of film holes is a serious threat to the service
performance of film holes. In order to eliminate the recast layer, this paper puts forward a process method to eliminate the
recast layer on the wall of EDM hole by secondary heat treatment. Experimentally, it was found that the recast layer of the
hole wall obtained by EDM was y single-phase organization, with internal holes and microcracks, and the phenomenon of
compositional segregation existed. Subsequently, the heat treatment process of solid solution and aging of the film holes
revealed that the original recast layer region formed a two-phase organization consistent with the matrix, with uniform
composition distribution. At the same time, the original recast layer region was oriented in the same direction as the matrix,
ensuring the overall single-crystal characteristics of the blade. The high-temperature tensile experiments show that the
elimination of the recast layer avoids the hazards of the hole wall defects and changes the fracture mechanism, which
improves the tensile strength and elongation of the film holes. Therefore, the proposed process of removing recast layer by
EDM based on secondary heat treatment provides a reliable means for the manufacture of high-quality film holes.
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Fig.2 Morphology and composition distribution of the recast layer
on the hole wall after EDM
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Fig.3 Holes and microcracks on the hole-wall recast layer
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Fig.4 Morphology and composition distribution of the recast layer
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Fig.5 Comparison of hole wall and matrix orientation after heat
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Fig.6 Comparison of characteristics of matrix materials before and after heat treatment
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Table 2 Comparison of chemical composition of DD6 superalloy matrix before and after heat treatment (mass fraction) %
=3 Al Cr Co Mo Ta Nb W Re Ni
FAb BT 5.83 4.52 9.13 224 6.91 1.10 7.34 2.14 A
AL 6.09 4.70 9.14 2.16 7.15 1.03 7.46 2.02 A

124 i hiEEAR - 20254F 55 6845 55 510)



RESEARCH Hltjl‘rex

TR I & GRS, D i B AL o TR RS

W 1 S B RS R GRS X, 9 (b)
Ze P B S TC AR BT SR 5 B RS, LB
LR 9 (o) A7 A W] AR TE AL B, Wy 1 5
BRI PR 2450 53 AL o A I, 3 e PR Ak P

(a) mLIﬂHqu%iﬂﬁQﬁﬁ%ﬁ (b) b P FLEEH ZUEA
B 7 PAERTEFLEER RIS EXTLL
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Fig.8 In situ observation of tensile fracture behavior of film holes
with and without heat treatment
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Fig.9 Tensile fracture observation of film holes before and after

heat treatment
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