B2 BB I A 4 *x
2002 4E 6 A APPLIED LASER

Vol. 22.No. 3
June 2002

YAG BOE BB AR E
WAL BHE FE
(B B2 B 1B, JE 3T, 100080)

Development of YAG Laser Texturing Technology
Yang Ming—Jiang, Peng Lin— Hua, Li Zheng— Yang

(Institute o f Mechanics, Chinese Academy of Sciences, Beijing 100080 )
Abstract  Calculations showed that 5 m]J energy was enough to vaporate materials in a pit of 100pm diameter
and 10um depth. When a laser pulse with duration 600ns and energy 10mJ shoot on the surface of metal, the power
density is 10° W/cm? if it was focused on a region of 100pum diameter. This energy was well enough to evaporate iron
within 6. 37ns, while plasma plumb was produced. So it was clear that most of laser energy was absorbed by plas-
ma. It was found that major loss of laser energy was inverse bremsstrahling absorption by plasraa. To lower the e-
lectron density of plasma, an unique technique was developed t¢ modified iaser waveforn. Whea hugn repetition fre-
quency pulse laser beam radiated on the roller surface, a number of micrc-- pits were formed, in which metal was
melt and solidified. We say the roller was textured. Experiments showed that the tensile strength ob of laser—tex-
tured steel sheet increased 4—7 57 than that of shoot— peering steel sheet, and the yield strength 00. 2 of laser— tex-
tured steel sheet dccreased 67 %6 than that of shoot— peening steel sheet, the Qtretchability 310 increased 6 —10%.

Another advantagz of laser-— texcuring sheet was its good lubricity comparing with shot— peening steel sheet.
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