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3
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Abstract In this study, an electrical heat-assisted method was
adopted to drill a small hole (diameter of 1-3 mm) in hard-to-
cut materials, namely, 1Cr18Ni9Ti stainless steel and
ZGMnl3 high-manganese steel. The flank wear of the twist
bit and the surface quality of the small hole were investigated.

cutting tool, but small-diameter drill bits encounter numerous
problems in the drilling process, including insufficient
strength. In addition, a spiral groove with small space may
not be conducive for chip removal, resulting in breaking of
the small bits easily. A very high drilling speed produces con-
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In this study, a simple and flexible transplantation devicelpf
device, small holes (diameter of 1-3 mm) are drilled for stainlys st¢g d
twist drill YG6A. In the process of electric heating drilling, the dg# ge 'm'drillip€ force (including axial force and torque) is discussed
with the change in variant heating current, cutting speed, and feed. Bnggimental dg ow that axial force and torque increase with increasing
cutting speed and feed, and with increasing heating current, total drilling force is obviously reduced in the initial stage, then it increases slightly
over time. The heating current helps to reduce axial force and torque, which shows that electric hot drilling is effective in hard-to-cut materials.

Keywords Drilling; Electric; Force; Hard-to-cut; Heat; Hole.

g i5 déveloped for hard-to-cut materials. Based on this
hibhigh manganese steel ZGMn 13 adopting hard carbide

INTRODUCTION

Hard-to-cut materials generally have the following
common characteristics: high hardness (number of
Rockwell hardness is more than 50); high strength (yield

open. Adopting low voltage and high current for electric
heating cutting can substantially reduce cutting forces.
Electric heating cutting method has been proposed since
the 1960s. Scholars of Japan, the United Kingdom, and
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