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Application Research of Laser Cleaning Technology in Equipment Repair

Li Wenhao', Shi Weiwei, Li Guanhua, Li Xiaofeng, Cheng Yuanfang, Zhang Haiwei
State-Owned Luoyang Dancheng Radio Factory, Luoyang 471000, Henan, China

Abstract In the repair process of some types of equipment, the equipment must be disassembled and the faulty parts
must be replaced before reassembly. Many types of adhesives are used when such equipment is manufactured, which
should be removed during the repair process. Once repairing is completed, the equipment should be assembled and sealed
using the necessary adhesives. In the current repair technology, adhesive removal is entirely artificial, which is inefficient
and the effect is unideal. Laser cleaning technology is a new surface cleaning technology that shows high cleaning efficiency
and accuracy and has been successfully used in the cleaning of oxides on metal surfaces, aircraft skins, semiconductor
wafers, and other applications. This study examines the feasibility of applying the laser cleaning technology to some types
of equipment repair. Moreover, the cleaning efficiencies and effects of different substrate materials, different adhesives,
and different laser pulse energies are compared. Results show that the laser cleaning technology can remove adhesives from
metal and glass surfaces but can cause irreversible damage to wood and circuit board surfaces.
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Fig. 1 Principle of the laser cleaning
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Table 1 Parameters of RFL-P200MX pulsed fiber laser

Parameter Condition Value
Center wavelength /nm - 1064
Average output power /W - 200
Repetition rate /kHz - 10-50
Spectral half width /nm P=P,, <10
Spot diameter /mm P=P,, 6-8
. 10/20/30/60/100/
Pulse width /ns P=P,,
200/250/350
Maximum single pulse
P=P,, 1.5
energy /mJ
Output optical fibers - 3

length /m
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Table 2 Samples of laser cleaning experiment

Serial number Substrate material Adhesive
1 metal plate GD-414
2 wood GD-414
3 circuit board E-4X
4 glass HM304
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Fig. 2 Surface morphologies of metal substrates before and after the test. (a) Before cleaning; (b) after cleaning (pulse energy of 0. 5 mJ);

(c) after cleaning (pulse energy of 1. 0 mJ)
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Fig. 3 Surface topography of wood substrate before and after experiment. (a) Before cleaning; (b) after cleaning
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Fig. 4 Surface topography of circuit board substrate before and after experiment. (a) Before cleaning; (b) after cleaning
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Fig. 5 Surface topography of glass substrate before and after experiment. (a) Before cleaning; (b) after cleaning
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