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Manufacture of Precsion Model Using Laser Melting Process
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ABSTRACT

For the direct metal shape processing the powder feed device which is different from the widely
used in rapid prototyping. is developed, The three dimensional object is shaped with the melting metal
powder, The developed research has applied to rapid prototyping in ultraprecision for MEMS and
medical science fields required of rapid manufacture of complex shape. The goal of this study make 3D
model which has precision accuracy. Powder spreading apparatus has been more improved because
that the control of powder spread is very important in layer manufacturing. It consists of the vibration
motor, nozzle and tube which supplies various metal powder. This apparatus could controll the
spreading velocity that could control powder spreading thickness, Laser on/off switch was adapted
because laser scanning velocity must be preserved constantly to prevent heat transformation of laser
overheating. The error between sintered thickness and experimental one occurred by shrinkage in
sintering melting process. The problem of heat transformation was solved by On/Off switching system.

Key Words : layer manufacturing (3Z=W%), powder spreading apparatus (EZEXA X)), on/off
switch(T 24 $] ), error compensation( 2 xFE.3)
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Fig. 3 Photograph of laser sintering system
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Table 1 Comparison of thickness after laser sintering
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Spreading Spreading Spreading
velocity(mmy/s) | thickness(mm) | thickness(mm)
60 0.20 0.24
80 0.15 0.19
100 0.12 0.13
120 0.10 0.11
150 0.09 0.10
200 0.08 0.09
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Table 2 Comparison between over melted width and
velocity changed width

Acceleration Over melted | Velocity changed
{mm/ms?) width(mm) width(mm)
+ 0.1 4.9 4.5

+ 0.2 2.3 2.2

+ 0.3 2 1.5

+ 0.4 1.9 1.1

+ 0.5 1.8 0.9

+ 06 1.8 0.7

+ 0.7 1.8 0.6
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Fig. 9(a) Over melted part

Fig. 9(b) Laser on/off part
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