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Study on the sintering characteristics of the metal powder for rapid tooling with Yb:fiber laser
Comparison with the adhesion force of the sintered structure on various surface plates
Kanazawa University Tatsuaki FURUMOTO, Takashi UEDA, Akira HOSOKAWA, Ryutaro TANAKA
Kanazawa university graduate school Yassin Abdullah, Matsushita Electric Works, Ltd. Satoshi ABE
In order to manufacture the part of a small lot at lower cost and shorter lead-time, various techniques, such as a rapid
tooling, reverse engineering and high speed milling, are proposed. Recently, milling-combined laser metal sintering system
(MLMS), which is the devise of sintering the metal powder and milling the sintered metal with end mill at the one process, has
been developed to produce the injection molding dies. In this report, the sintering characteristics of the metal powder used for
rapid tooling with Yb:fiber laser are described. Relationship between the surface roughness of the plate and sintering conditions,
such as a scanning speed and laser power, are investigated. Moreover, the adhesion force between the each plate and the

sintered line are measured with dynamometer.
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Table 1 Specification of the fiber laser

Laser type Yb:fiber (CW)
Wave length 1070 nm
Maximum output energy 40W
Scanning speed 1-3000 mm/sec
Quartz glass Laser beam
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Fig.1 Schematic illustration of the sintering unit
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Fig.4 SEM image of the surface for sintering
Table 2 Cutting conditions for sintered structure

Tool material Solid carbide
Diameter $6 mm
Shape Flat end mill
Cutting speed 75.4 m/min

Feed per tooth 0.01 mm/tooth
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Fig.5 Sintered width with various conditions
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Fig.7 Relationship between scanning speed and specific cutting force
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Fig.8 Comparison of the sintered line at the same scanning conditions
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