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Study of Laser Guided Discharge to Discrete Surface Processing
Wang Zhitong Yang Mingjiang Zhou Zhonggiang Shi Mao Han Yanliang

(Key Laboratory for Mechanics in Advanced Manufacturing, National Center for Laser-Texturing Technology

Development and Application, Institute of Mechanics, Chinese Academy of Sciences,

Beijing 100190, China)

Abstract The mechanism and method of laser guided discharge (L GD) to disaete surface processing are studied. In
the study of L GD mechanism, it is found that laser guiding controlles the randomicity of processing by common arc
discharge in two sides, including a big scale ( spadng of discharge areas) and a small scale (inside of discharge area).

The position of discharge areas are controlled by the laser focus according to the design. The deepness of discharge
areas are increased. The consistency of discharge areas is improved. In the study of surface texturing by LGD, the
highness of rim of textured crater and the SRa of textured surface are increased with the augment of peak current.

The hardness of rim of textured craters is about 1000 HV. In the study of surface strengthening by LGD, the cross

section shapes of strengthened areas are controlled with the peak aurent and pulse width. In long pulse width of
discharge, the ratios of diameter to deepness of strengthened areas are similar. The diameters of strengthened areas
with high peak current are bigger than those with low peak current. The deepness of strengthened areas with high
peak aurent are deeper than those with low peak aurent. In short pulse width of discharge, the deepness of
strengthened areas are similar. The ratios of diameter to deepness of strengthened areas with high current are bigger
than those with low peak current.

Key words laser techique; laser guided discharge; discrete surface processing; surface texturing; surface
strengthening
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Fig.4 Schematic of control of laser guiding in the position of discharge area. (a) common arc discharge; (b) LGD
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Fig.6 Cross section shape betw een common arc discharge areas and LGD areas. (a) diameter;

(b) strengthened deepness; (b) ratio of diameter to deepness
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Table 1 Experimental parameters and results
Peak current / A 132 150 166 185
Pulse width /Hs 124 127 135 138
Discharge energy /] 0. 445 0. 524 0.608 0.698
Diameter of textured crater / mm 0. 555 0. 587 0.621 0.65
Height of rim of textured crater /Hm 38.9 44.8 42.6 51.9
Deepness of pit of textured crater /Hm -21.6 -23.8 -17.6 -16.8
S sko/Bm 6. 03 6. 26 7.53 8.46
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Fig.9 Surface morphology of textured crater with peak current of 185 A. (a) three dimensional microscope photo of

textured surface; (b) 3D scanning map of textured crater

4
L1.151.26: 1.57, , )
LGD
s 38.9 Hm R
1000 HV
SRa 20 Em R
10 185 A 4 LGD
' 41
2 45"
, 11 2 2 2
1000 HV, ’
20 B '
" , 4 (50, 100, 150
200 A) R
8
4. 2
10 185 A 12
Fig. 10 Cross section photo of textured crater with ’
a peak current of 185 A ’
1100 i i
F e\ 50, 100 150 A 3
. "\ 8~ 10 ms
& | N ’
8 700} \ \
L \
é 500} \. B
300} S~ . 3 ms

0 20 40 60 80 100 120 140
Distance to surface /um

11

Fig. 11 Hardness of microstructures of textured crater

200 A



2137

13

Fig. 12 Cross section shape of strengthened areas with different peak currents.
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