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Finite element smulation of thermal stress distribution
n directmetal laser snterng

SHEN Xian-feng', WANG Yang’, YAO Jin',WANG Fa-gei-¥ANG Jia-lin’
(1 School of Manufacture Science and Engineering, Sichuan University, Chengdu 610065, China; 2 Institute of Machinery
M anufacturing Technology, China Academy of Engineering Physics,M ianyang-621900, China)

Abstract: Taking intb account temperature-dependent themal conduction“and heat capacity, a three-dimensional transient
finite elementmodelwas established A sequentially analysis of coup led /themal-stress was emp loyed Some conclusions related ©
the simulation results are made: maximum themal stress lessens.with ‘sintering going on owing o effect of sintered region; the
region ahead of sintering has greater stress distribution thanyhéghind

Key words: rapid probtyping and manufacturing; directmetal laser sintering(DMLS) ; numerical sinulation; finite element
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Fig 1 Finite element analysis model of selective laser multi-track sintering
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Fig 2 Simulation of moving laser
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Fig 3 Coupling algorithm of themal and stress fields
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Table 1 Physical properties of steel 257

T/C 20 250 500 750 1000 1500 1700 2500
K/(W -m-t-K?1) 8.172163505033942962943L6

¢/(J-kg! -K'') 460 480 530 675 670 660 780 820

o/ (kg -m™3) 7820 7700 7610 7550 7490 7350 7300 7090

u 028029031035 04 045048 05
«/10°3C"t 11 122139148134133132131
E/10°MPa 205187 L5 07 02 0190180 12

notes. K—themal conductivity; c—specific heat, p—density; u—Poison ’s
ration; o« —theimal expansion coefficient, E— elastic modulus
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Fig 4 Themal stress distribution at 0. 1s
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)C\ i :Fig 5 Themal stress distribution at 0. 35s
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Fig 6 Themal stress distribution at0. 6s
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