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Abstract TE164926

The through transmission laser welding method is one of many thermoplastic joining
methods. This technique is favoring to join the small parts having a high value,
especially in electronic part, medical device part and jewelry industrial. The bad laser
welding results are very important problems, because it can be causes of failure of parts
and make a very high cost such as incomplete of weld, incorrect welding size, porosity
in weld etc. Acrylic, one of thermoplastics, is able to join with the through transmission
laser welding technique. This technique requires one of transparency work piece and
one of opaque work piece. Laser is launched from laser source and transmitted to the
transparent side and passes through the opaque acrylic work piece for generating heat in
welding interface by absorption property of acrylic. The weld appears by increasing of
temperature at weld interface and pressure form thermal expansion with clamping force.
The welding parameters are grouped into 3 levels of 2 groups 1.e. laser power (32, 34
and 36 Watts) and welding pulse frequency (2, 4 and 8 Hertz) for making the 9 welding
conditions with 5 replicates for each condition. So, 45 random samples of each acrylic
welding condition are selected with all order according to the statistic experimental
design principles. The finite element simulation analysis is used for comparing with the
actual weld and quantity of appeared bubbles in welds. The results show that 1) the
welding size has relationship with applied laser power 2) the bubbles appear in any
condition of welds and tend to increase with power of laser except only 32 Watt 2
Hertz condition having no bubbles generated. 3) The simulation results are able to
predict the size of weld with error within 4.58 percent average and 20.44 percent
maximum. 4) The simulation results are not able to predict the size of bubbles appeared.
After that, the weld size without bubble condition, 32 Watts, is studied. The 2 frequency
levels (2 and 4 Hertz) and 4 pulse width levels (5, 10, 15 and 20 milliseconds) are
combined into 8 welding conditions. Results show that the weld size of acrylic can be
defined with the average heating power by the logarithm equation, Y = 27.612 In(X) +
29.493 where X is average heating power (Watts) and Y is welding area (Square
millimeters), and the simulation results can predict the welding size of acrylic with
logarithm equation, Y = 29.113 In(X) + 23.479, that can define the exact result of
welding size by combining with error equation, Y = -1.501 In(X) + 6.014, at the same
average heating power value. Furthermore, it can be applied this pulse welding

technique to many applications and able to use with simulation technique for predicting
the result of weld size.





