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Fig. 1 Melting and foundry principle and castings of the TiAl alloy manufactured by the cold crucible vacuum levitation melting at Birmingham University
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Fig. 2 The principle of the vacuum suction casting and cold crucible levitation melting and the formed casting in Northwest University of Technology
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Table 1 Chemical compositions of the K536 alloy before and after remelting W /%
WiH c Cr Co Mo W Fe Mn Si S P Ni
BE 2 0.08 22.1 15 9.0 0.8 19.3 0.04 0.05 0.005  0.005 Ai
VTR E s B S 0.06 22.3 1.4 8.9 0.7 19.2 0.01 0.01 0.002  0.001 Aot
AR SR 0.07 22.2 1.4 9.0 0.7 19.1 0.01 0.01 0.002 0001 4
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Fig. 3 3D solid model of the casting
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Fig. 4 The mold shell of the casting Fig. 5 X-ray inspection results of the castings
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Fig. 7 Morphology and chemical composition of the indication defects of the fluorescence penetrate testing
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Fig. 8 Crucible after vacuum induction melting
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Effects of Melting Methods on Fluorescence Penetrate Testing Indication
of Superalloy Investment Castings

SHUI Guo-yan', ZHANG Nai-gian®, SHI Kun', GUO Xing-li", SUN Xun', SU Gui-giao’, JIN Lei’

(1. Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High-End
Equipment, Shenyang 110022, Liaoning, China; 2. Shenyang Liming Aereo—Engine Co., Ltd., Shenyang 110043, Liaoning,
China)

Abstract:

The repairing of the fluorescence indication defects takes a long time in the production process of superalloy
investment castings, which is one of the main factors affecting the quality and schedule of the castings. The
K536 superalloy investment castings were made by cold crucible vacuum levitation melting equipment and
vacuum induction melting and casting equipment, respectively, and the chemical composition analysis, the
X-ray inspection and the fluorescence penetrant testing were carried out on these castings. The results showed
that the castings obtained by the cold crucible vacuum levitation melting equipment had almost no fluorescent
indication defects, but the castings manufactured by the vacuum induction melting and casting equipment had
dense fluorescent display defects. It is proved applying the cold crucible vacuum levitation melting technology
can reduce the fluorescent indication defects of the superalloy investment casting and post-treatment
workload.

Key words:
florescent penetrate testing; K536 superalloy; investment casting; cold crucible vacuum levitation melting;
vacuum induction melting
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