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Laser Scanning Technology for Ultrasonic Horn Location Compensation to Modify

Nano-size Grain
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To compensate location error of ultrasonic horn, the laser scanning system based on the
galvanometer scanner is developed. It consists of the 3-Axis linear stage and the 2-Axis
galvanometer scanner. To measure surface shape of three-dimensional free form surface, the
dynamic focusing unit is adopted, which can maintain consistent focal plane. With combining the
linear stage and the galvanometer scanner, the scanning area is enlarged. The scanning CAD
system is developed by stage motion teaching and NURBS method. The laser scanning system
is tested by marking experiment with the semi-cylindrical sample. Scanning accuracy is
investigated by measured laser marked line width with various scanning speed.

Key Words: Ultrasonic horn (2=
FE4), Galvanometer (ZHt=0|E)
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Fig. 1 Separation of scanning volume for 3D free-form

surface
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Fig. 2 Schematics of the stage motion generation of 3D

free form surface scanning
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Fig. 4 Acquisition of data points on the surface using a

galvanometer  scanner and  3-dimensional

NURBS shape reconstruction
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Fig. 7 Sample and system set up for 3D surface scanning

() (b)
Fig. 8 (a) Experimental animation of laser scanning test
and (b) Photo of experimental result

Fig. 9 Observation of line width after laser scanning of
3D round shape sample

Table 1 Data of line width of 20 random points

Sample 1 2 3 4 5
Width(um) | 55.732 | 54.140 | 55.732 | 57.346 |57.324
Sample 6 7 8 9 10
Width(um) | 57.324 | 52.747 | 52.571 | 54.140 |52.271
Sample 11 12 13 14 15
Width(um) | 52.547 | 52.547 | 52.571 | 50.955 |52.547
Sample 16 17 18 19 20
Width(um) | 52.571 | 50.980 | 52.547 | 54.163 |50.980
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Fig. 11 Change of line width and line uniformity with
various scanning speed (3D)
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Fig. 12 Change of line width and line uniformity with
various scanning speed (2D)
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