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Numerical Simulation on the Microscale Bending Induced
by Pulsed Laser Beam

HUAN G Chen-guang, DUAN Zhu-ping
(Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080)

Absgtract In this pgper , the micro-scae bending process and mechanism were studied numericdly with ANSYS and a
FEM oode, which could be used to investigate therma mechanical cowpling and finite deformation inpacting problem.
The distributions and evolution of tenperature, stresses and plastic strain were shownin thepaper. At the sametime, the
dfectsof laser beam parameters and materias consgtantson the bending angle were discussed , and conpared well with the
experimental observations.
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Table 1 Parameters of laser and structure dimensions T s Ty Ty
L aser pulse energy Q, /U J 40 118.5 Oo, Ky, m,C,ng (5) .
Laser pulse width/ ns 10 (6) ,
Laser beam widthjd m 29.2 87.3 (3) ,(4)
Laser beam length/ mm 1.55
Secimen length/ mm 10.0 ' 5 ’
Secimen width/ mm 0.8 )
Foecimen thicknessd m 100 (Four'er )
pe = v. (k) -BTtrb +N T D+ Q@
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, 1
!p ’ C 1K 1 Q
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Table 2 Table of material constant
Temperature/ K 273 400 600 800 1200 1800
Dendty 7900 7860 7780 7680 7460 7250
Thermal conductivity 14 15.3 19 22 26 32
Soecific heat 450 500 552 580 630 785
TEC /10 %/ K 13.6 14.1 15.1 15.5 16.0 17.2
Young modulus GPa 210 170 152 120 30 3
Yidd strength/ M Pa 1200 1060 950 610 180 10
C/MPa Als Q/J/ mole Oo/MPa Ki/MPa m Ny
18 0.33x10" 0.42 x 10° 1120 510 0.25 4.80

*TEC: Therma Expading Coeficient.
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Fig.6 Bending angle vs diameter of laser beam (a) and input laser energy (b)
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