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Table 1 Chemical composition of GCr1S5 steel (/%)
C Mn Cr Si S P Fe
0.95~1.05 0.2~0.4 1.3~1.65 0.15~0.35 <0.02 <0.03 Bal.
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Fig.1 Schematic diagram of the electropulsing assisted

cutting process
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Table 2 Electropulsing parameters during electropulsing
cutting process

Specimen No. Electropulsing tempering Electropulsing cutting

1 — 0

Frequency: 500 Hz,
Maximum current
density: 9.60 A/mm>

Frequency: 500 Hz

Maximum current density:
3 9.60 A/mm’

During time: 120 s

Frequency: 500 Hz,
Maximum current
density: 9.60 A/mm’
Surface temperature: 180 C
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Table 3 Comparison of cutting power of the lathe spindle /V,,
cutting torque M and main cutting force F,

Sample  Cutting power,  Cutting torque,  Main cutting
No. Ny/kW M/N'm Force, F,/N
1 0.087 2.073 276.46
0.077 1.841 245.45
3 0.065 1.550 206.70
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Fig.2 Temperature distribution in cutting process: (a) sample 1,

(b) sample 2, and (c) sample 3
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Fig.3 Comparison of maximum temperature and average

temperature
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Fig.4 Effect of electropulsing parameters on surface roughness

(Ra/pm) and cutting force
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Fig.5 OM images of surface morphology and 3-dimension

surface morphology images of GCrl5 steel specimens:

(a) sample 1, (b) sample 2, and (c) sample 3
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Fig.6 Microhardness distribution along the depth from

the sample surface
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Fig.7 Microstructures of the samples along the depth from surface: (a) sample 1, (b) sample 2, and (c) sample 3
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Fig.8 Wear curves of inserts
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Effect of Electropulsing Assisted Cutting Process on Cutting Properties
of Quenched GCr15 Bearing Steel

Zhang Shuo', Wang Haibo', Zhang Bing', Song Guolin', Wang Xinglong®, Han Bin’, Tang Guoyi'
(1. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)
(2. Shenzhen Pingjin Corporation, Shenzhen 518000, China)
(3. Heilongjiang North Tools Co., Ltd, Mudanjiang 157013, China)

Abstract: Electropulsing was introduced into the cutting process of the high-frequency quenched GCrl5 bearing steel. The effect of
electropulsing on cutting properties of quenched GrCrl5 steel was investigated. Results indicate that the main cutting force, axial
roughness on machined surface, surface microhardness and tool wear significantly decrease under the effect of electropulsing. For
high-frequency quenched GCrl5 bearing steel, the electroplasticity effect and Joule heating effect can accelerate the movement of
dislocations; thus the material is tempered at a lower temperature and in shorter time, and the plastic deformation ability and the cutting
properties of GCr15 bearing steel have a remarkable improvement.

Key words: electropulsing; plastic deformation; cutting force; GCrl15 bearing steel
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