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Stencil cutting process by Nd:YAG laser I

—Influence of process parameters on cutting characteristics of stencil—

O Al Fx, AA*, Z1A Qx A ZAlxx 0] Fkxx
J. H. Lee, J. Seo, J. O. Kim, D. S. Shin, Y. M. Lee

AT AATEATIE, wrdseieln o AT
oA BT AT

ABSTRACT

This study deals with the laser cutting of stencil for the PCB. The most important aim of
this study is to determine optimal conditions which make good-quality stencil in Nd:YAG
laser cutting. We made an experiment according to various variables (power, type of mask.
gas pressure, cutting speed, and pulse width) and analyzed the cutting characteristics
(surface roughness, kerf width, dross). Each variable has optimal value for good-quality cut
edge under fixed condition. And neural network after learning experimental data with a
million time iteration could predict surface roughness of cut edge under arbitrary condition

approximately.
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Table 2. Experimental condition

Parameter value
Beam mode TEMO00 (Pulse)
Gas Pressure(bar) 2~16
Frequency(Hz) 700
Nozzle gap(mm) 0.1

Mean Output Power(W) (4~32
Pulse width(ms) 0.09~0.17
Cutting speed(m/min) 0.5~2

No mask
Mask type Circular mask
Quadrangular mask
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Table 3. Learning condition

Parameter Value
Number of hidden layer 2
Wk1(20%6))
Weight Wik(17%21)
Wij(1x18)
Learning rate (initial,final) (0.2, 0.05)
Momentum (initial,final) (0.1, 0.05)
Number of learning 1000000




50 ol E, MY, AL, T, ¥R

Power
Cutting speed
Mask type
Gas pressure
Pulse width
Fig. 3 Algorithm of E.B.P(Error Back-propagation)
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Fig. 4 SEM photos of cut edge with laser power
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Fig. 5 Cut edge roughness vs laser power
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Fig. 6 Kerf width vs laser power
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Fig. 9 SEM Photos of cut-edge with (a) No mask,
(b) Quadrangular mask and {c) Circular mask
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Fig. 10 Cut edge roughness for different mask types
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Fig. 13 Cut edge roughness Vs gas pressure
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Fig. 17 Cut edge roughness vs cutting speed
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