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Num erical simulation of tamperature field on lhsermetal deposition shaping

LONG Ri-sheng"’, LIU Weijun', SHANG X wwofeng’
(L Shenyang Institute of Automatn, Chnese Academy of Scences Shenyang 110016 China 2 Graduate Schoo] Chmese
A cademy of Scieces Beijing 100039, Ching 3 Shenyang Institute of A enautical Engineering Shenyang 110004, Ch na)

Abstract Tnonder to decrease the hem al stress during process based on the “ elanent life and death’ technique of finie
elanentmethod (FEM ), detailed numercal smuktion of 3D multr rack and mu lit layer tem perature field during laser metal
depositon Shap ing (IMDS) pmwcesswas conducted w ith ANSYS param etric design hnguage (APDL). Through those sm ulation
the dynan ic variatbn of ten perature nmodel reappeared and the dstrbution mk of ten peratire and ten perature gradient w as
obtaned The caleuhted resulis show that alhough the nodes on longindinal section have different activated tme they have

gradients i substrate are m ainly parallel © substra

simibr tan perature variaton hstory the temperature gradients in samplk are mamly along z drection and the tamperature
der the sam e conditbns the SEM photos of samp ks tallies closely w ith

the s mu htions results
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Fig 1 The sinulationmodel of transient temperature field in IMDS

a— side and top viev sof FEA model b— locationsof thenodes on he bngt Fig 2 The schanatic diagrm ofx direction parallel scanning paths
ud nal section a— inay phne b~ naz phne

Table 1 Partial themalphysical param eters of N 60A and technological pa

raneters Ist in smuhtion

paran eter nam e valie
enthalpy /] 464 5mm /s
htent heat/( J* kg ') 248000 20C,
density/( kg* m~3) 8522
melting point/C 950~ 1000

Fig 3 The teamperatre field contour of different tin e during cladd ing process
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Fig 4 The temperature variation hsbories of the nodes in different layers on 80s , 4h
bng itud inal section 5
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Fig 6 SEM m icrograph of the longindinal section ofm etal parts in = direc
tion ( in the sane deposition layer)
’ a b—metal sam ple fabricated by IMDS  ¢— at the top of cladding
hyer d— at hem iddl of chdding layer
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Fig 7 The ten perature of three points on them oving path changesw ith time
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