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Investigation on the material surface strengthened by YAG laser
guiding combined-pulse discharge

ZHAN Jian, YANG Ming-jiang
( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The method of the laser guiding combined-pulse discharge was studied to increase the phase-change layer depth
of the laser guiding discharge pit, and avoid the energy loss induced by serious material surface vaporization. This method
includes two schemes. One is increasing laser pulse numbers in the process of discharge to enhance the ability of the laser
guiding. The other is increasing discharge pulses, in which the input of discharge energy is controlled by the temperature of the
machining point so that the energy concentration is reduced and the depth of the strengthening pit is increased. The results
showed that the diameter of the discharge pit reduced from 690m to 652 um and 653 um, and the depth increased from 85um to

100pm and 92um, if increasing laser pulse numbers in the late discharge pulse and combining laser and discharge pulses
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respectively. These methods are applicable for the surfdce strengthening process of mechanical components.
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Fig. 1  Schematic of laser-guided discharge
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Fig. 2 Laser and discharge control signal

a—single laser pulse b—increasing two laser pulses c—increasing two discharge pulses
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Fig.3 Voltage (current) waveform of single laser pulse guiding discharge
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Fig.4 Single laser pulse
a—laser guiding discharge texturing b—-profile of discharge pit
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Fig.5 Single laser pulse guiding discharge texturing hardness curve
a—profile of discharge pit b—hardness curve
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Fig. 6 Laser guiding combined-pulse discharge

a—increasing two laser pulses b—dividing ihree-pulse discharge
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Fig. 7 Increasing two laser pulses

a—laser guiding discharge texturing b—profile of discharge pit
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Fig. 8 Laser guiding combined-pulse discharge

a—laser guiding discharge texturing b—profile of discharge pit
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