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Estimation of Laser Welding Behavior of SM45C Steels by Plume Monitoring
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| Abstract l[

With the increased use of lasers in industrial welding applications, techniques for monitoring and controlling these processes
become increasingly important. It is very important that we understand the dynamic behaviors of the laser induced plume
in welding, because the laser induced plume has considerable effects on welding efficiency and the quality of materials.
As the plume fluctuation was associated with keyhole instability, unstable vapor plume indicated the process was unstable
and would result in poor welds. An Infrared Thermal-vision Camera can be utilized compensate for incurracies encountered
in real-time monitoring during laser welding, We have results that instabilities of plume are closely related with hot cracking
and defect of laser welding,
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Table 1 Characteristics of medium carbon steels

chemical melting point electric
components(%o) () onductivity(%)
C 03~045 1420~ 1450 15.0
fici
mcoe ] clent Ofon tensile stress | thermal conductivity
e flom’ calwhC) (201
10.73~10.92 =48 36.5~43.5
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Fig. 1 Schematic diagram of the expermental setup for
investigating vapor plumes during laser welding

Table 2 Process parameters for experimental set-up

Laser power (W) 1000~ 2000
Travel speed (m/min) 1
Position of Focusing (mm) 0
Shielding gas Ar (4 £ /min)
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Fig. 2 Effect of laser power on the weld penetration
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Fig, 3 Effect of laser power on the weld peneration
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Fig. 5 Effect of laser power on the heat input capacity
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Fig. 11 Image of welding bead measured by using SAT
at laser power 2000W

Fig. 12 Image of welding bead measured by using SAT
at laser power 1600W
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