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Effect of Laser Cleaning on Adhesion of
Aluminum Conductor for Insulation Coating

YUAN Tian, WANG Yuqing, GONG Yujia, TONG Yue, ZHANG Jin
(China Electric Power Research Institute, Wuhan 430074, China)

Abstract: In order to solve the problem of small adhesion on the surface of aluminum wire during insulating for
conductor in transmission and transformation equipment, the adhesion mechanism of conductor insulation coating
was described in detail, and the experimental theory and method of laser cleaning were analyzed. The effect of
laser cleaning times on the roughness was studied by experiments, and then pull method and shear method for
measuring adhesion were compared and analyzed. The results show that the surface roughness R, decreases
significantly after cleaning for many times, and the first cleaning efficiency is proportional to the coverage energy
per pulse area. However, when R, reaches to 2.5 um, the cleaning effect begins to slow down. The reduction of
roughness can effectively improve the adhesion of the insulating coating surface, the adhesion of epoxy resin and

silicone rubber on aluminum plate begins to decrease again when the surface roughness R, reaches to 4.5 pm and

4.0 um, respectively.
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Fig.1 Laser cleaning test platform
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Fig.2 Gaussian diagram of laser beam
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Fig.3 Schematic diagram of energy superposition in

one-dimensional cleaning process (plane)
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Fig.4 Laser cleaned aluminum plate marking
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Fig.5 Surface roughness R, reduction percentage

P 6 iy [7) s (52 AN 375 0 B0 ) R T ol L 45 74
M 6 7 LA 5 R 37 U B B 2R T A ™ A
13 JR AE TS Ve e DL T W A SO . AT e O
IS 7 k5, MRS T BT 4R 980 2% -

p N0 i
(@)% 1 IE a5 Xt b

(b)5F 7 UKL AT Ja X L
6 EEBLLASFREIEL

Fig.6 Comparison of the same part after laser cleaning
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Fig.7 Surface adhesion curve of

epoxy adhesive (pull method)
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Fig.8 Surface adhesion curve of vulcanized silicone
rubber (shear method)
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Fig.9 Wetting degree of adhesives under

different surface morphology
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Fig.10 Schematic diagram of film buckling process
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