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................. Motivation — Additive Manufactu ring
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................. LFA Setu p
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................. Adiabatic model
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................. Temperature development adiabatic model
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-+ Numerical convolution in the Fourier domain is

: achieved by pointwise multiplication of the discrete
function values of the pulse and the temperature
evolution in the frequency domain

~ + Analytical convolution in the time domain involves

: solving the convolution integral, using mathematically
continuous definitions for the pulse and temperature
evolution
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................. Temperature development adiabatic model
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................. Ana |yt| cal convolution
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................. Numerical convolution

1. DFT of temperature curve and pulse
2. Pointwise multiplication of both curves
3. Applying DFT to the product
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................. Numerical convolution
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................. Com pa rison
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rectangle pulse area = 1
RC pulse area = 1
sawtooth pulse area = 1
Wtriangle pulse area = 1
gaussian pulse area = 0.999
pulse duration tp =0.10 ms
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................. Com parison of pu'se Shape effect
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................. Com parison of pu'se Shape effect
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................. Com parison of pu|se Shape effect
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................. Com parison of pu|se Shape effect
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................. Com parison of pu|se Shape effect
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................. Com parison of pu|se Shape effect
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----------------- Comparison of pulse shape effect
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» Both convolution methods show similar temperature over time curves
« DFT convolutions for other pulse shapes show plausible temperature profiles

« A more realistic consideration of the front-side temperature evolution is possible
' through convolution with finite pulses

* Finite temperature rise neart = 0

« TO-DO:

3 * Investigate temperature dependence of thermal diffusivity in the models
» Use models which consider thermal losses
» Collect measurement data to test the applicability of the models
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