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ABSTRACT

Rapid prototyping (RP) technologies have been widely used to reduce the lead-time and development cost of new
products. VLM-st process has been developed to overcome the currently developed RP technologies such as a large
building time, a high building cost, an additional post-processing and a large apparatus cost.

VLM-st process requires an additional human interaction due to the manual stacking and bonding. Hence, building
time, building cost and the part quality are dependent on the skill of labor. A novel RP process, fully automated VLM-st
process (VLM-s1a), has been developed to improve building efficiency of the process and the human dependency of the
part. The objective of this work is to propose a VLM-sta process and to develop an apparatus for implementation of the
process. VLM-sTa process and its apparatus have various technical novelties such as two step cutting using a rotating
table, an automatic stacking method using two pilot holes and two reference shapes, a concept of automatic unit shape
layer (AUSL), and an automatic bonding using the bonding roller and building magazine.

In order to examine the efficiency and the applicability of the proposed process, various three-dimensional shapes,
such as a piston, a human head shape and a human bust shape, were fabricated on the apparatus.
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k21 ¢ = cutting angle of hotwire cutter about y-axis
n = kerf width
@, = cutting angle of hotwire cutter about x-axis Q. = the effective heat input
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Fig. 1 Classification of rapid prototyping technologies

@q4 = cutting draft angle

¢ = offset

Q. = the heat input per unit length of hotwire
Ny Ny, N,
U, Uy, U,
7 = the size of minimum lateral distance
Q) = the melted area

= the unit normal vector of facet
= the unit edge vector of facet
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Table 1 Experimental condition of test parts

Effective heat input | Number of
Part 2
(J/mm®) Layer
Human head shape 0.012 47
Piston shape 0.012 30
Human Bust Shape 0.012 71

Fig. 16 Control software of VLM-sta
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AR R AR 3 7M1 @9 FH L Window

Fig. 17 (a) Human head shape fabricated by VLM-st
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Fig. 17 (b) Human head shape fabricated by VLM-sta

Table 2 Comparison of building time and dimensional
accuracy for human head shape
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