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Development of Measurement mechanism of Laser Beam Spot size for
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Abstract

Accuracy and processing time are very important factors when the desired shape is fabricated with
Selective Laser Sintering (SLS), one of Solid Freeform Fabrication (SFF) systems. In a conventional
SLS process, laser spot size is fixed during laser exposing on the sliced figure. Therefore, it is
difficult to accurately and rapidly fabricate the desired shape. In this paper, to deal with those
problems an SFF system having ability of changing spot size is developed. The system provides high
accuracy and optimal processing time. Specifically, a variable beam expander is employed to adjust
spot size for different figures on a sliced shape. Finally, Design and performance estimation of the
SFF system employing a variable beam expander are achieved and the mechanism will be addressed to
measure the real spot size generated from the variable beam expander.
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Fig. 1 Fabrication of previously study
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¥
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i Expansion Input Out Expansion
em

range Aperture | Aperture [change time
Spec. 2~8X 10mm | 30mm ~10 sec.

Table. 2 Laser beam spot size and scan speed

spot size(mm) |scan speed(m/s)
Borders 0.5 5
Specialty 0.3 2.5
Hatching 0.7 10

| Initialize scanning mirror |

{

For (every scanning path)

1

| Position scanner at home position |

1

Send signal to bed controller to level the
new surface and wait

1

For (each layer of laser 1/2)

T =

Y

Mark (X, y) Jump (x,y)
[ ]
J
v

Fig. 2 Flowchart for laser scans control(previously study)

‘ Initialize scanning mirror and Expander ‘

‘ For (every scanning path) ‘

¥

Input parameter (Scanner, Expander, Laser)

Select Layer
(Boundary of Hatching)

Send signal to Expander and bed controller

¥

‘ Scanning Laser ‘

L Hatching Current Process

Boundary

Next Layer

Fig. 3 Flowchart for laser scans control(current study)
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Fig. 4 Equivalence glass to save focal length

Table. 4 Spot size that apply variable beam

expander
Magnification Spot size
x1 2500 um
X2 1250 um
x3 833.4 um
x4 625 um
x5 500 um
X6 416.6 um
X7 357.2 um
X8 312.6 um
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Table. 5 Measurement condition

laser Scan Scan
Cal.data Result
Mag. power | speed | space
(um) (um)
W) | (m/s) | (mm)

X3 833.4 30 0.5 1.5 855.2
x4 625 30 0.5 15 641.2
X5 500 30 1.0 15 499
X6 416.6 30 1.5 1.5 410.9
X7 357.2 30 15 15 377.6
X8 312.6 30 1.5 15 333.2

(a) Laser part (b) control program
Fig. 5 Laser part and control program

Fig. 7 Measurement device for spot size
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Table. 6 Experimental condition

Temperature (TC) 176
Scan speed(m/s) 2.5(specialty), 7(hatching)
Magnification x8(specialty), x5(hatching)

Scan space(mm) 0.3
Laser power (W) 18
Layer thickness (mm) 100

Fig. 9 Fabrication of Digital Mirror System
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