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Three-Dimensional Numerical Simulation of Transient Temperature
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stream and the heating of powder particles in the powder feeding process into account, has the capability of predicting
stable after a short initial stage of the process

with the experimental ones, so the reliability of the model is proved
laser technique;

Abstract A three-dimensional numerical model based on the birth-death element method is developed on the basis of
validate the calculated results. The calculated coating width. height and depth. as well as outline of coating. agree
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The model, which takes the laser power attenuation by the powder
during laser cladding process are investigated. The results show that the temperature field and coating geometry keep
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the transient thermal field and coating geometry. Temperature distribution and geometric characteristic of coating
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Experiments with different powder feeding rates are performed to
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Fig.1 Laser cladding with powder injection
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Fig. 2 Schematic of meshed geometry showing

active and inactive elements
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Fig. 4 Flow chart showing main steps of calculation

for thermal field and laser track geometry
2.4 tEEHER
M ANSYS ZHfe it i 5 APDL 4 f2 52
B 4 Frs iR AR RO B R RS
B A R B R TURTE A . A SO A7 19 = 4 J LA L
T A% oy i P 5 B R B AR RS 25 mm X

10 mm X6 mm, /&8 X IR 5} K 20 mm X 3 mm X
1 mm, BOERERE N 18 mm., #3719 B A AL AR
R SALTHOCHMVNG S oy 2 BT 19 2000 5
NI SN N =T 1 I O N AN (T % NI e
SOLID70 B0 %) A5 AU %] 73 e 555 W 4%, Sy 17 %58 Ay E
TR BRI A A0 J B XA ) A oy T [ 1Y)
AN 0.1 mm, = J7 [0 A EE D 0. 05 mm, K&
AR T8 2 475 2 DX 35 %) PO 3 W K DA B e AR
AT E . TR AR SRR X T b
THROE RS B X T AL TR B AR

5 =4 LA RS2 e o0 il
Fig.5 Meshed geometry for caculation of laser cladding
WO K BRI R R R MR I R B B
(RT300A ). % # B K # # 8 & & kB K
(NiCoCrAlY) A KLAR A 50~125 pm. FEAAHT K
50 AR R T A A Y B P S RO SR
BRI B2 HOLER 1. I RIETH S R

1203007-4



PUNNESE ¥

PR AHOE B R AR 9 5 TR A Y = 4 KR AL

W BLZ 0 St A I PR CE N At = /oo HEOCTRBSEE .
1B EE S

Table 1

Main parameters used in model

o Laser beam
Laser power /W Absorptivity

radius/mm

speed /(mm/s)

Travel Ambient
Fusion point /C

temperature / C
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Fig. 6 Calculation results of (a) thermal field and (b) cladding layer depositing procedure in one time step
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