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The effect of external applied electric field on the
laser absorption of metal materials

CHEN Jun ,ZHANG Qun-li,YAOQ Jian-hua ,FU Ji-bin
(MOE Key Laboratory of Mechanic Manufacture and Automation, Zhejiang University of Technology , Hangzhou 310014, China)

Abstract: High reflective metal materials have some disadvantages on laser heat treatment. In order to increase the laser
absorption of metal materials, the effect of external applied electric field on the laser absorption was studied. A so-called
saturated temperature technique was put forward to measure the laser absorptivity of 2Crl3 stainless steel with external applied
electric field applied. The test results indicated the external electric field could increase the laser absoptivity of metal materials.
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Fig. 1 Schemalic of external electric field in laser treatment
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Tahle |  Parameters of 2Cr13 stainless steel

material  laser power/W mass/g  specific heat/(J - kg™! « K~!) resistivity/ (10 ¥ Q) - m) temperature coeflicient of resistivity/°C
2Crl3 280 4.16 461 55 0.065
Table 2 Laser absorptivity at material in different voltage
voltage/V 0 25 50 75 100 150 175 200 225 250
absorptivity/%  40.32  44.23 45.08 45.62 46.34 47.90 48.89 49.41 50.06 52.91 54.44

Fig.2 Contour line of material surface
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Fig. 3 The theoretical laser absorptivity dependent on voltage ( one way re-

flection)
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Fig.4  Absorptivily of theoretical values( broken line) and experimental val-

ues( real line)
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