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ABSTRACT

Due to the progress in Opto-Mechatronics technology, the maturity of CAD, and the
demand for faster and less expensive product development, the flourishing development of
rapid prototyping has reduced the time of developing a new product in past ten years.
However, most of the rapid prototyping machines use non-metal materials. Therefore, it
restricts the development of rapid tooling machines. Direct laser sintering is one of the new
technologies which posses the capability to produce parts directly from metal powders. Such
manufacturing process has potentiality directly to produce functional prototypes and tools.
The main objective of the proposed research is to investigate the effect of various parameters
on rapid prototyping parts during the process of sintering metal powders by using fiber laser.
In order to minimize and eliminate the infiltration after sintering and reduce time lag, sintering
a mixture of two metallic powders are investigated. The metallic powders with a low melting
point acts as binder. The binder powders are first melted and then flow by driving forces and
capillary forces through the pores between the high melting point powders. By applying a
design of experiment method (D.O.E.), the optimal settings of the process parameters during
laser sintering and qualified materials are obtained through the repeated experiments in order
to provide the know-how technique for developing a new rapid tooling machine.

Keywords : Direct Laser Sintering, Rapid Prototyping, Rapid Tooling, Ni Powder, Porosity
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% 3-2. YLR-200-AC 7 5t ik B 412

B4 sk 4 8+(Ytterbium Fiber Laser)2. 2] %55 % YLR-200-AC H 42404 3-2

Characteristic | Symbol Test conditions Test results Unit
Optical characteristics
1. Operation mode CW/modulated
2 Nominal output Prom 1=93% 200 w
power
3. Maximum output Prnax 1=100% 215 W
power
4. Emission A Pou=Prom 1070.3 nm
wavelength
5. | Emission linewidth A Pou=Pnom 2.7 nm
6. Short-term power Pou=Prom 1.1 rms%
instability Range:10kHz-20MHz
7. Long-term power Pou=Pnom <1 %o
instability T=const
8. Switching ON time Pou=Prom 29.6 usec
9. Switching Off time Pou=Prom 8.6 usec
10. | Power modulation Pou=Prom Tested kHz
rate
11. Red guide laser 0.4 mW
power
Optical output
12. Output fiber collimator
termination
13. Beam quality M* 1.09
14. | Beam diameter(1/e”) W 5.4 mm

HE R PP BcheT:

Emission linewidth: § # % & 13 ch% &
Beam diameter(1/e?): 3 &% & 2 /%

Emission wavelength: & &4 &

Maximum output power: # ~ ﬁie?l IR K

2

Short-term power instability: it & ©# % & %_
Red guide laser power: iz & 3551 § &% i £
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