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On Laser Absor ptivity of Ductile Iron
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Abgract Ductile iron has been as the materials for stamping and drawing dies due to its good mechanica
properties. In recent years, laser surface modification of dies of ductile iron has been an important method to
improve its wear resistance and useful life. With laser surface modification, absorptivity influences the surface
modification straightly under certain laser parameters. So it is necessary to determine the laser absorptivity of ductile
iron. The temperature is measured by thermal couple and treated by computer data-acquisition system. Meanwhile,
the numerical smulationisto determine the absorptivity. The s mulative temperature response at a certain point can
be obtained through predictive absorptivity and compared with that of experiments until the smulated one is
coincidence with experimental one. In the result , the absorptivities of ductile iron under atmosphere is 23.3 %. It
provides some reference for the selection and optimization of technical parameters during the laser material
processing.
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Table 1 Absorptivities of different points

Dots

Absorptivities

Average
absorptivities

Atmosphere

~N o 0o b~ W NP

0.226
0.249
0.235
0.232
0.230
0.232
0.227

0.233

Ba Fahai, Gan Cuihua, Wu We & al.. Study of surface
modification by pul selaser of ductileiron [J]. Chinese J. Lasers,
2003, 30(7) :663 667

[J]. , 2003, 30(7) :663 667
Zhang Qingmao, Liu Ximing, Zhong Minlin & al..
Characterization methods of the laser efective energy utilization
in the process of powder feeding laser cladding [J]. Rare Metal
Materials and Engineering, 2003, 32(7) :550 553
[J31. , 2003, 32(7) :550 553
Lin Xiuchuan, Shao Tianmin. Lumped method for the
measurement of laser absorptance of materials [J]. Acta Physica
Sinica, 2001, 50(5) :856 859

, . [3].
, 2001, 50(5) :856 859
Huang Yanlu, Yang Fuhua, Liang Congying & al.. Usng in
stu technique to determine laser absorptivity of Al-aloys [J].
Chinese J. Lasers, 2003, 30(5) :449 453
[J]. , 2003, 30(5) :449 453
Martin von Allmen. Laser-Beam Interactions with Materials—
Physical Principles and Applications [ M]. Berlin Heidelberg:
Springer-Verlag, 1987, 50 58
Tan Zhen, Guo Guangwen. Thermophysca Properties of
Engineering Alloys [ M]. Bejing: Metdlurgic Industry Press,
1994, 147 151
, . [M]. : ,
1994, 147 151
Sndo Kou, D. K. Sun, Y. P. Le. A fundamenta study of laser
tranformation hardening [J]. Metall. Trans. A, 1983, 14:643
653
Li Junchang. Diffraction of Laser and Calculation on Thermal
Acting [M]. Bejing: Science Press, 2002. 395 400
. [M]. : ,
2002. 395 400



