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Principle and Application of High-Intensity Pulsed lon Beam for Remanufacturing Engineering

ZHU Xiao-Peng, DONG Zhi-Hong, LIU Chen, HAN Xiao-Guang, LEI Ming-Kai
(Surface Engineering Laboratory, School of Materials Science and Engineering, Dalian University of Technology, Dalian
116024, China)

Abstract: High-intensity pulsed ion beam (HIPIB) technique was studied for remanufacturing engineering. Based on a HIPIB
apparatus, TEMP-6, HIPIB-materials interactions were investigated experimentally and numerically. It was found that HIPIB
irradiation led to significant thermal and dynamic effects, including surface melting, evaporation and ablation of target
materials, and subsequently strong stress waves propagating into the materials. Utilizing these outstanding characteristics, the
application for remanufacturing was demonstrated by surface cleaning and repairing of turbine blades where the oxide scales

on the surface were efficiently removed and the repaired surfaces were simultaneously smoothed under the remelting.
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Fig.l Schematic structure of TEMP-6 HIPIB apparatus. Left:
high-voltage power supply; Right: high-power diode system
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measuring stress waves under HIPIB irradiation
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Fig.3 Stress wave (Chl) in ZrO,-8Y,0; coating on
heat-resistant steel under HIPIB irradiation and diode
voltage (Ch2)
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Table 1 Typical parameters of TEMP-6 HIPIB apparatus
for cleaning and repairing of turbine blades

Diode voltage/kV 350

Diode current/ KA 40

lon current density/(A/cm?) 350

Pulse width (FWHM)/ ns 70

Energy density/ (J/ cm?) ~7
Species 70% H*+30% C*

Shot number 20
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Fig. 4 Surface morphology of turbine blades before (No.1)
and after (No.2) 20-shot HIPIB irradiation
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