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Experimental Study on Micro-hole Processing of Nickel-Based
Single Crystal Superalloy
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Abstract; The micro-hole processing test of nickel-based single crystal superalloy was carried out
to investigate the effects of electrodes with different diameters and different cross-section shapes on
the dimensional accuracy, surface quality, processing efficiency and subsurface damage of micro-
holes. The results showed that the processing efficiency of micro-holes processed by the micro-
spiral electrode is much larger than that machined by the cylindrical electrode. The processing
efficiency of micro-holes machined by the micro-spiral electrode with the 200 wm diameter is 17%
higher than that by the cylinder electrode of the same diameter processed, and the processing
efficiency of micro-holes processed by the micro-spiral electrode with the 300 wm diameter can be
increased by 30. 56% . The micro-hole reaming machined by the micro-spiral electrode is smaller
than that made by the cylindrical electrode, and the quality of the pore wall obtained by the micro-
spiral electrode is better than that machined by the cylindrical electrode. The subsurface damage
layer of the micro-hole processed by the micro-spiral electrode is continuous and the thickness is
smaller than that of the micro-hole processed by the cylindrical electrode.

Key words: micro-spiral electrode; micro-cylinder electrode; micro-hole; CuW70; nickel-based
single crystal superalloy
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Fig. 1 Manufactured electrodes
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Fig. 2 Micro-hole machining process of EDM machine
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Table 1 Experimental conditions of micro-hole machining
2R RN KT ZH RN KT
VE(E FL T/ A 4.6 3.7 Jok w5 BE/ s 2 2
FHE/V 120 120 Jik o] B/ s 6 6
Rl /v 65 65 B (m-min ") 10 5
Bk b FHE ]/ 0.08 0.14 B TR )/ 0.13 0.12
AR A i/ wF 0. 007 0. 007 FEL A AR - _
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Fig. 3 Reaming of micro-holes machined by different types of electrodes
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Fig. 4 Two-dimensional and three-dimensional topography of micro-holes
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Fig. 5 Surface roughness of micro-holes machined by different types of electrodes
(a)—H M B2 300 wm; (b)—HH% 548 200 pm.
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Fig. 6 Line outline of the inner surface of micro-holes
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Fig. 7 Processing time of micro-holes processed by different types of electrodes
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Fig. 8 Thickness of micro-hole subsurface damage layers
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