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ABSTRACT

RP techniques have their unique characteristics according to the working principles: stair-stepped surface of parts
due to layer-by-layer stacking , low build speed caused by line-by-line solidification to finish one layer, and post
processing to improve surface finish, etc. The objective of this study is to propose a new RP technique, Variable
Deposition Manufacturing (VDM), which can make up for the disadvantages of the existing RP techniques, and to
develop an apparatus to implement the technique. The proposed process can greatly reduce the build time and improve
the surface finish of parts generated. Experiments are carried out to obtain the range of temperature of molten material to
maintain its fluidity and to investigate the effect of gas cooling on the preservation of the slopes. Some simple shapes
such as a line-shape. an S-shape, and a circle-shape are fabricated from Ethylene Vinyl Acetatecopolymer (EVA). In
order to cxamine the applicability of VDM to more general shapes, a tensile specimen and a yo-yo shape were
manufactured by the proposed RP method using EVA material as a trial approach. The current basic study shows a high
potential of practical use of the proposed VDM process to prototyping of a general three-dimensional shape.
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Fig. 2 The work flow of VDM
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(a) Experimental conditions

{b) Experimental results

Fig.

5 Deposition of a multi-layered circular shape
without cooling
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(b) Experimental results
Fig. 7 Deposition of a multi-layered circular shape with

cooling

Fig. 7y ¥7HS a4 @94 wel Wyzre
WS wo] (AN ol Ty AEE e
U Qe Wzhe ehAl ke w, uZZe] wuw
o 6 mmolel TeuEo] WA, 9z
tﬂmA_ I mm A5 2] o] bt} of

| sl B FEPS o, 63 o]4e AHE
ML Q%] wue BRoli, A% wv
L Ee] Wd@ol A9 wrAElA oo}

webd, VDM TAHANA ¢ AuE o A3

@ o, 9z AU G Feiskel daw
of BFA Firel 2EA W o) WAse
NHS Ao} Az 9 PYe Wi

o},

4

43 2% Hofof| wE FAIZL 78 AYH

Thermocouple
in heating part
2 HoFX

e T I 2
o EBOF A2

18 °C
45°
oL@ = :25 mm

e & MW :25mm
o Ol& &% 1.23 mm/sec

Thermocouple
in nozzle part

(a) Schematic diagram of the temperature control unit
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Fig. 8 The effects of temperature control on the slope and
tluidity of one layer
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Table 1 Comparison of build time of a tensile specimen
between LOM and VDM
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(a) Build-up path

(b) Final shape
Fig. 13 The build-up path and final shape of yo-yo
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