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Table 1 Chemical composition of 316 stainless steel (/%)

C Si Mn P S Ni Cr Mo Fe

0.08 0.72 146 0.035 0.03 14 1654 231 Bal.
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Fig.1  Principle diagram of pulse current crack prevention

experiment
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Table 2 Experimental parameters and results of samples

Molten  Tensile

Capacitance/ Voltage/ Energy/ hole  strength/

Elongation/

WE v V' areamm?  MPa %

- - - - 624.902 13.681
200 6000 3600 0.11 631.712 13.754
200 7000 4900 0.30 658.135 14.720
200 8000 6400 0.63 662.766 16.248
200 9000 8100 0.95 634.000 15.187
200 10000 10000 1.09 624.302 15.452
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Fig.2 OM microstructures of the crack tip with different experimental parameters: (a) 200 pF-6000 V, (b) 200 pF-7000 V, (c) 200

F-8000 V, (d) 200 pF-9000 V, and (€) 200 pF-10 000V
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Fig.3 XRD patterns of the crack tip with different experimental

parameters
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Fig.4 EBSD images (a, ¢) and grain orientation (b, d) around the crack tip: (a, b) before pulsed current treatment and (c, d) after pulsed

current treatment
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Fig.5 TEM images around the crack tip before (a~c) and after (d~f) pulsed current treatment
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Fig.6 Tensile curves of samples with different experimental

parameters
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Effects of Pulsed Current on Microstructure and Properties of Crack Tip
in Remanufacturing Blank

Deng Dewei *®, Liu Qiangian®, Li Xiaona®, Yu Tao? Zhang Lin®, Wang Gang“, Zhang Hongchao?
(1. School of Materials Science and Technology, Dalian University of Technology, Dalian 116023, China)
(2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, China)
(3. Shenyang Blower Works Group Corporation, Shenyang 110869, China)
(4. Tsinghua University, Beijing 100084, China)

Abstract: A high energy pulsed current impacting device was used to treat 316 austenitic stainless steel containing prefabricated unilateral
fatigue crack aiming for remanufacturing. The influence of high density pulsed current on the microstructure at crack tip was investigated
by metallographic microscope, X-ray diffraction, electron backscattered diffraction (EBSD) and transmission electron microscope (TEM).
And the evolution of microstructure during melting treatment was analyzed. Results show that the structure at crack tip is obviously
refined after the pulsed current processing, and the gradient structure including the columnar crystal area, recrystallization zone and matrix
is observed. Due to the rapid heating and cooling, the generation of high-speed electronic wind and electrically induced plasticity effect
reduce the thermodynamic barrier of recrystallization or phase change. Thus, the rate of nucleation is increased, and the grain growth
process is inhibited. Therefore the grain size of recrystallization zone is smaller than that of the matrix, and hence the mechanical
properties of materials are improved.

Key words: remanufacturing; pulsed current; recrystallization; structure refinement
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