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Laser Parameters Influence in Direct-Part Marking Barcodes on
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Abstract Different laser parameters and the interactional production can affect the barcode grade profoundly. In
order to effectively mark barcodes on aluminum alloy with a laser, it is important to search out the optimum

43 ps, laser Q frequency of 7~10 kHz, and laser Q release time of 13~19 ps. And then, by analyzing the higher
micro-components.

parameters and establish a relationship between critical laser parameters and the quality of the symbol. A Nd: YAG
Key words

laser is utilized to produce 3136 Data Matrix symbols onto aluminum substrates. The experiment focuses on all
interval values of the vector step, inter-step time, laser @ frequency and laser @ release time.
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experimental results, the optimized parameters are the vector step of 0.005~0.009 mm, the inter-step time of 29~

and the lower power density processing module scanning electron microscope (SEM) images and energy dispersive
OCIS codes

From the
spectrometer (EDS) data, it is found that the interaction between the laser and the aluminum alloy can be divided into
four stages. This can explain the laser parameters and materials influence on barcode grade in microstructure and
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Table 1 Chemical composition of Al-alloy (mass fraction, %)
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Table 2 Statistical table of laser direct-part marking

Data Matrix symbols

Al Fe Si Cu Mn Ti Mg Zn
99.48 0.34 0.11 0.016 0.019 0.011 0.002 0.007
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Data Matrix Number of
Percentage /%
barcode grade barcode
A 12 0. 382653
B 178 5.67602
C 221 7.047194
D 231 7.366071
F 299 9. 534439
E 496 15. 81633
G 1699 54,1773
Total 3136 100
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Fig. 1 Overall distribution of barcode grade
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Table 3 EDS analysis of barcode module (mass fraction, %)

High power Low power
Elements
density /(W/m) density /(W/m)
O 32.73 7.31
Al 29. 80 78.99
Si 0. 44
Fe 0.28
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Fig. 4 Appearance of Data Matrix barcode. (a) Difficult indentify; (b) barcode damaged; (c¢) white appearance;

(d) close-up of silica fume; (e) close-up of pale yellow boundary; (f) black appearance
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Fig. 5 Barcode module SEM image. (a) High power density; (b) low power density
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