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Research Status of Laser Cladding Temperature Field Simulation
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Abstract: There are many kinds of interaction in the laser cladding pool,such as mass transfer, heat transfer,
convection and the reaction between gas liquid solid interface, which seriously affected the structure and
performance of the cladding layer. Correct analysis of this complex physical metallurgical process has
important guiding role for the development of laser technology. This article reviews the recent progress of laser
cladding temperature field simulation research at home and abroad, which mainly focused on the develop from
mathematical analysis to numerical simulation of the laser processing temperature field , and some suggestions on
the future development of this field has been proposed.

Key words: Laser processing; Temperature field; Simulation and characterization

05 =%

(1

(1985-) Email 409852080(@qq.com
(YFB0306100) (51271034)



11 -

1

Tablel Distribution of research hot spots

(M
2
3)
“4)
®)
(6)Mg

GTV

(M
2
3)

(M
2
3)
“4)

(M

2
3)

(4)Mg
)

1 B TR IR E 7 BT R

1.1

[2-5]

MSC.Marc

ABAQUS/Standard

)
TEMO00

n
TEM10

ANSYS

HOb
Fi2

> Ay

eEN

1

Fig.1 Schematic diagram of powder feeding laser cladding
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Fig.2 Relationship among cladding temperature,
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Fig. 3 ANSYS finite element model of
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Fig.4 Influence of laser cladding parameters (scanning
speed, powder feedingrate, defocusing rate and overlap
rate) on the coating geometry
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Fig. 5 Relationship between laser cladding power, overlap
rate and coating width in single-layer multi-channel coating
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Fig.6 The curve of the temperature and depth of the pool
with the power change in the single-channel multilayer
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