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Development of Nd-Yag Laser Marking System
for Cylinderical Parts
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ABSTRACT

In this paper, laser marking systems dedicated to cylinderical parts was developed. We first develop the
marking device which consists of Nd-Yag laser, galvano scanner and additional rotational axis, then develop
algorithm for supporting the digital image with bmp data format. Additional rotational axis is so attached as
to rotate the cylinderical parts for marking its whole surface. The image is separated into line by line and
the separated line image is sent to galvano scanner while rotating the additional axis simultaneously.
CxImage library, famous open source code, is employed for the image processing. The developed method was
tested with various images and shows that it reduces marking time significantly without reducing marking

quality.

Key Words : Nd-Yag Laser(Nd-Yag #|©]A), Laser Marking(#l|©]# v}%]), Galvano Scanner(Zu}lx 2=7]4),
Bitmap file format(H]E® 39 &4)), Cylinderical Parts(¥ 5 FAF £3F)
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Fig. 1 Laser marking examples
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Fig. 2 Distortion of marking image on cylinderical part
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Table 1 Specifications of Nd-YAG laser

Item Spec.
Type DPSS Nd-YAG Laser
Wave length 1064um
Power CW 35W
Q-switching ~ 100kHz
Cooling water
Supply voltage 85-240V
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Fig. 3 Scanner type laser marking system
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Fig. 4 Principle of galvano scanner
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Table 2 Specifications of galvano scanner

Items Spec.
Displacement 110mmx110mm
Acceleration Time 0.5ms
Writing Speed >400cpi
Position Speed >6m/s
Focal length 160mm
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Table 3 Bitmap image data format

Bitmap File Header

- Bitmap identifier(2 bytes)
- File size(4 bytes)
- Reserved

- Bitmap data offset
Bitmap Info Header

- Bitmap header size

- Horizontal width of bitmap in pixels
- Vertical height of bitmap in pixels
- Number of planes in bitmap

- Bits per pixel

- Compression specifications

- Size of bitmap data in bytes

- Horizontal resolution

- Vertical resolution

- Number of colors

- Number of important colors

Pallette

Image Data

Table 4 CxImage library functions

Items Function name
Image file loading Load()
Width of image file GetWidth()
Height of image file GetHeight()
Color of pixel GetPixelColor()
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Table 5 SP-ICE controller library functions

Item
Initialize scanner

Function

Init Scan_Card()
control board - -

Set laser type
Start image list
Set marking speed
Set delay time
Input image into

Set Mode()
Set Start List()
Set Speed()
Set Delay()

Put_Bitmapline List Ex()
buffer memory

End image list
Execute marking
Stop execution

Set End Of List()
Execute List()
Stop_Execution()
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Fig. 5 Schematic diagram of laser marking system
for rotational parts
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Fig. 8 Sample graphic image and marking result

Fig. 9 Various marking results on cylinderical parts
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