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Development of Automatic Filling Process using Low-Melting Point Metal
for Rapid Manufacturing with Machining Process

B. S. Shin*, D. Y. Yang**, D. S. Choi***, K. D. Kim**** E. S. Lee***, T. J. Je*** K. H. Whang***

ABSTRACT

Recently, the life cycle and the lead-time of a product are to be shortened in order to satisfy consumer's
demand. It is thus important to reduce the time and cost in manufacturing trial products. Several techniques have been
developed and successfully commercialized in the market of RPM(Rapid Prototyping and Manufacturing). However,
most commercial systems currently use resins or waxes as the raw materials. So, the limited mechanical strength for
functional testing is regarded as an obstacle towards broader application of rapid prototyping techniques. To overcome
these problems, high-speed machining technology is being investigated worldwide for rapid manufacturing and even for
direct rapid tooling application.

In this paper, some fundamental experiments and analyses are carried out to obtain the filling time, materials,
method, and process parameters for HisRP(High-Speed RP) process. HisRP is a new RP process that is combined high-
speed machining with automatic filling. In filling process, Bi58-Sn alloy is chosen as filling material because of the
properties of low-melting point, low coefficient of thermal expansion and no harm to environment. Also the use of
filling wire is of advantage since it needs simple and flexible mechanism. Then the rapid product, for example a skull, is
manutactured for aluminum material by HisRP process with an automatic set-up device for 4-faces machining.

Key Words : High-Speed Machining (314 7}3), Rapid Prototyping Manufacturing (RPM, & Al 2F 32 =) b,
Automatic Filling Process(XHg %% 2-4), Bi52-Sn (H]%), Low-Melting Point Metal( ¥ g8
4}, Set-up Equipment( ] 3 2])
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Table 4 Analysis results for conditions and filling time

Nozzle
Diameter 180 0100 075 #5.0 92,0
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Solidification time 2056 17.34 1422 - 513
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Table 5 Specification of HSM

Max spindle speed 60,000 rpm

Max. feed rate 15.0 m/min

Tool holder WK 16-6 incl. locknut

Envelope size 180 x 120 x 120
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(b
11 Finished shape (a) after the-1’st-face
machining and (b) after filling

Fig.

Fig. 12 Final aluminum skull after the-4'th-

face machining
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