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Accuracy Improvement in Transfer-Type Variable Lamination Manufacturing
Process using Expandable Polystyrene Foam and Experimental Verification

Hong Seok Choi*, Dong Gyu Ahn**, Sang Ho Lee**, Dong Yol Yang**
ABSTRACT

The use of rapid prototyping (RP) has reduced time to market, cut total costs and improved product quality by giving
design and manufacturing teams the opportunity to verify and fine tune designs before committing them to expensive
tooling and fabrication. In order to improve their unique characteristics according to the working principles, Variable
Lamination Manufacturing process (VLM-8T) and corresponding CAD/CAM software (VLM-Slicer) is developed. The
objective of this study is to improve the accuracy of VLM-ST process, and it can be done by offset for cutting error
correction, cutting path overrun for sharp edge and reference shape generation for off-line stacking. It has been shown
that, through the verification experiments for given practicai shapes, the proposed algorithms are effective for diverse
categories of three-dimensional shapes.
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Table 2 Material properties

Density

(g/mm®) Ratio

Poisson’ s

Modulus of
Elasticity {MPa)

Yield Strength
(MPa)

RO T0

RO TO

6.26+107° 0.43

40.41 18.57

1.727  1.163

Stress (MP1)

Strass (MFa)

[ v 2

3 4 5
Neck Width {(mm)

7

9

(a) Maximum stress with variable neck width

Angle (deg)

(b) Maximum stress with variable angles
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(d) Stacking with RS (e) RS removed

Fig. 14 Reference shape generation of head
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Fig. 15 Algorithms applied to one example
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