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Experimental Study on EDM-assisted Milling of Cr12MoV Steel
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Abstract In this paper, the typical hard—to—cut Cr12MoV die steel is taken as the research object. ABAQUS
is used to conduct numerical simulation of the temperature field under electric spark discharge. Experimental results
of the traditional milling and electric spark assisted milling are compared under different feed rates. By means of a
high—speed camera, scanning electron microscope and dynamometer, the characteristics of cutting force, surface
morphology and tool wear are analyzed and studied. The results show that the cutting force of EDM-assisted milling
is 28. 57%—51. 47% lower than that of traditional milling, and the surface roughness is reduced by 2/3. Compared

with traditional milling, EDM-assisted milling has significant advantages in reducing cutting force , improving surface

quality and reducing tool wear.
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Fig. 1 Schematic diagram of EDM-assisted milling
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Tab.1 Thermophysical properties of Cr12MoV steel

Fe  RETC MEFRAMW-(m-K)' A (kg K)!
1 25 46.18 466
2 100 43.94 484
3 200 41.85 508
4 300 39.97 534
5 400 38.08 567
6 500 36.23 614
7 600 33.86 685
8 700 30.74 823
9 800 26.96 707
10 900 28.66 642
11 1000 27.87 664
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Fig. 2 Boundary conditions of single pulse discharge
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Fig. 4 Calculation results of the temperature field
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Fig. 6 Surface microhardness of workpiece

at different temperatures
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Fig. 7 EDM-assisted milling system
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Fig. 8 Discharge and cutting instants captured by a high speed camera
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Fig. 10  Cutting forces in feed direction of conventional and

EDM-assistant milling under different feed rates
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Fig. 12 Surface hardness comparison
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Fig. 13 Element composition analysis of cutting surface by

conventional milling and EDM assisted milling
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