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Current research status of numerical simulation for
laser cladding process

He Kui', Cao Zhiqin', Wang Yuekun’, Zhang Xuefeng"*

(1. Institute of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, Sichuan, China; 2. Sichuan Vanadium &

Titanium Industrial Technologies Research Institute, Panzhihua 617000, Sichuan, China)

Abstract: Laser cladding is a new type of additive manufacturing and surface repair technology, which
has become research hotspot in the industrial field. High performance alloy coating prepared by laser
cladding technology can significantly improve the wear resistance, corrosion resistance and service life
of the substrate. In this paper, the numerical simulation research of temperature field, residual stress and
microstructure deformation in laser cladding process had been described. The numerical simulation
methods used in analyzing the distribution and evolution of the above physical parameters at home and
abroad was summarized. The formation mechanism of residual stress and fabric deformation were re-
vealed, which provided a theoretical basis for obtaining high-quality cladding coating. Finally, the fu-
ture development trend of numerical simulation technology in laser cladding process was prospected.
Key words: laser cladding, temperature field, residual stress, microstructure deformation, numerical
simulation
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Fig. 1 Comparison of section morphology and weld pool depth "
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Fig.2 Temperature gradient (K) distribution of the same section under three different kinds of power
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Fig.3 Residual stress distribution and crack morphology of cladding layer after cooling
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Kobayshi'™ i 5% A5 BR 22 431 5K fife — 4 A
DR 2 4, A 12 T T IO 25 T B4

1

DL AR AE SR A X O B R b
SR AFRUREXH BE [ A5 oA A I R R A T 1 R



%3

fiids, 25 POCK AR PR EA DT TR - 177 -

F5E, BFFEEE R I 9 AR ORGSR ik
ETHLAEHT, BURGBORRCR BRI ., FLRL P24
2 DN, AR T RE G 4 7R 3 s AR ORI Aok 2
Kah Dy Ve FAALE . INE 4555 SR AR 0
SRR R A8 B IO A AT 1 A R b R RO 21
AT T RIS, BT O SUE S
SIS RIEAY) &, Bk T AHIZA BT 89 1E
Btk Fallah 555 SR AR BRI T Ti-Nb ¥

DI i P I PN B < B [ OWL A A A2 A
HSEA A A RIS TR W R, BRI
T N AR 00 A1, BRARIRE S h AN [ s (iR A
JE G 5 HEIERE v, B GV, fRAAIZ IR
AT R T Hads Aok ) AR RORES, T 1A ]
A SR IR, SR 5 Frm, B 2Ry
— YR BE IR (R A AR T ) S R 2 5 1 I
LR —E
1.25
1.20
1.15
110
| 1.05

L 1.00

50 100 150 200
At EE B/

(a: BABRZEAL b: BUUZESY)
B 5 HHEEMSHENEFE TiNy & EfEE™

Fig. 5 Dendrite diagram of Ti-Nb alloy obtained by phase field simulation and experimental measurement "
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