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Momtormg of Laser Material Processing and Developments of Tensile Strength
Estimation Model Using photodiodes

Young Whan Park*, Sehun Rhee"

1' Abstract |L

In this paper, the system for monitoring process of aluminum laser welding was developed using the light signal
emitted from the plasma which comes from interaction between material and laser. Photodiode for monitoring system
was selected based on the spectrum analysis of light from plasma and keyhole. Behavior of plasma and keyhole was
analyzed through the sensor signals. Value of sensor signal represented the light intensity and fluctuation of signal
indicated the stability of plasma and keyhole. For the relation between welding condition and sensor signals, the input
power and weld geometry greatly effected on the average of each sensor signals. Using the feature values of signals,
estimation model for tensile strength of weld was formulated with neural network algorithm. Performance of this model
was verified through coefficient of determination and average error rate.

Key Words : Aluminum laser welding(&20l5 @|0]A] %), Plasma(Z2t=n}), Photodiode( S ET}o] ©.5), Monitoring( .1 &}
&), Neural network model(417% $=r}t B d)
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Table 1 Distance, angle and ND filter values for each

sensor

Sensor | Distance(mm) Angle(®) ND filter
1 280 70 4
2 235 30 8
3 315 4 4
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Table 2 Chemical compositions of AAS182(wt%)

Si Fe Cu Mn Mg

Cr 7n Ti other Al

0.06 0.19 0.02 0.24 4.46

0.03 0.03 0.01 0.02 Val.

Table 3 Chemical compositions of AA5356 filler wire(wt%)

Mg Mn Cr Ti Al

5.00 035 0.10 0.15 Val.
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