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Development of Algorithms for Accuracy Improvement in Transfer-Type
Varable Lamination Manufacturing Process using
Expandable Polystrene Foam

Choi, H.S.*, Lee, S.H.**, Ahn, D.G.***, Yang, D.Y.**, Park, D.S.#*** and Chae, H.C.#*¥**

ABSTRACT

In order w reduce the lead-time and cost, the tcchnology ol rapid prototyping (RP) has been widcly
uscd. A new rapid prototyping process, transfer-type variable lamination manufacturing process by using
expandable polystyrene foam (VLM-ST), has been developed to reduce building time, apparatus cost
and additional post-processing. At the same time, VLM Slicer, the CAD/CAM sofiware for VLM-ST
has been developed. In this study, algorithms for accuracy improvement of VLM-ST, which mclude oll-
sct and overrun ol a cutting path and generation of a reference shape are developed. Olfset algorithm
improves cutting accoracy, overrun algorithm enables the VLM-ST process to make a shape ol sharp
cdge and reference shape generation algorithm adds additional shape which makes off-line lamination
easier. In addition, proposed algorithms are applied to practical CAD models for verification.
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Fig. 1. Accuracy problems in VI.M-ST.
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Fig. 8. Procedure of cutting path overrun.
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Fig. 9. Critical angle test.
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Table 2. Ovenrun result of cabe

Overrun (mm) 0 3 5
(30, -30)
(30, -33) (30, -35)
30, 33 3¢, 35
(30, 30) (_ : ¢ :
(33, 30) (35, 30}
(=33, (=35, 3
Points (30, 30)
(=30, 33) | {-30, 35}
-30, -33 =30, =35
(=30, -30) ¢ ) | ! i
(=33, —30) | (-35, -30)
33, =30 35, -30
30, —30) ( ) (35, )
L (30, -33) (30, -35)
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Fig. 13. Procedure of Reference shape generation.
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Fig. 14. Neck width test.

Table 3. Result of neck width test

Neck width (mm) 3 5
-1.5, 30 -2.5, 30
Neck points ¢ ) ( )
(1.5, 3% (2.5, 30)

Distance (mm) 3 5

)

(a) Angle : 30° (b) Angle : 40° (c) Angle : 50°

Fig. 15. Angle test.



VLM-ST5782] s 4

Table 4. Result of angle test

Angle (deg) 30 40 50
(30, 30y | (30, 30) | (30, 30)
3 points {1.5, 30 (1.5. 30} (1.5, 30
(10, 34.91) | (10, 37.13) | {10. 40.13)
Result angle 1 5, 39.99 50.00
(deg)
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Fig. 16. Spanner.

(a) CAD Model

{e) Reference shape generation

Fig. 17. Tube with cooling pins.
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