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Study on the Sintering Characteristics of the Mixed Metal Powder with Yb:fiber laser (2nd Report)
- Proposal of the Evaluation Method of Sintered Structure -

Tatsuaki FURUMOTO, Takashi UEDA, Naoto KOBAYASHI, Akira HOSOKAWA, Ryutaro TANAKA and Satoshi ABE

The consolidation characteristics of ferrous based powder for Selective Laser Sintering (SLS) and Selective Laser

Melting (SLM) are described. Yb:fiber laser beam is applied to obtained the high quality layered structure. In order to

investigate the influence of laser conditions on consolidation quality of the layered structure, the maximum temperature at

irradiation area of a laser beam is measured with a two-color pyrometer. In addition, the cross section of layered structure

and the specific cutting force with dynamometer is evaluated for the optimization of the quality of consolidated structure.

The result shows that the consolidated structure was changed with the energy density and the time interval of the laser beam

scan. The maximum temperature during laser irradiation was not influenced by the previous laser beam scan when the time

interval between the laser beam scan is over S0ms. The pore on the consolidated structure decreased with the increase of

energy density, however superfluous supply of energy density caused the precipitation of carbon from the ferrous powder.

The specific cutting force of the consolidated structure was greatly related to the ratio of consolidation.
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Table 1 Specifications of metal powder

Material SCM, Cu, Ni
Shape Irregular
Particle mean diameter d 25um

Bulk density 4190 kg/m’
Absorption ratio (1070 nm) 25%
Thermal conductivity 0.14 W/mK

Laser beam

Quartz glass
=

Chalcogenide
glass fiber

Vessel

Fig.1 Schematic illustration of sintering unit
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Fig.2 Profile of laser beam
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Fig.4 Schematic illustration for sintering the powder
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Table 2 Consolidation conditions

Model size 10 x 10 mm
Powder thickness t 50 um
Laser power P 40W
Scan speed F  19-213 mm/sec
Hatching pitch H 25,50,75,100, 125 pm
Unit scan length L 1,2,5 10 mm
InSb detector Oscilloscope
InAs detector \ ,
Ge filter
Condenser |J,\“\A:|_I
[
poar
L
— o :
Amplifier IIIIIIII (_] i
Pyrometer . eegd
S C— I
Target arca

Object

Fig.5 Fundamental structure of InAs-InSb pyrometer
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Fig.6 Enlargement of irradiation spot
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Table 3 Experimental conditions for cutting test

Tool material Solid carbide
Diameter ¢, 6mm

Shape Flat end mill
Spindle revolution 6000 rpm
Cutting speed V113 m/min
Feed rate f  0.01 mm/tooth
Axial depth of cut Ay 0.3 mm
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Fig.7 SEM images of the consolidated structure
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Fig.8 SEM images of the consolidated structure
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Fig.9 Effect on time interval of laser irradiation
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Fig.10 Images of cross section at each condition
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Fig.11 Variation of the ratio with the hatching pitch
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Fig.12 Variation of the ratio with the laser scan speed
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Fig.13 Variation of the ratio with the hatching pitch
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