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ABSTRACT

CCM is pursuing several projects in Resin Transfer
Meolding (RTM) and Vacuum Assisted RTM. Mainly these
technologies are associated with fabrication of flat
composite parts. However, today many applications
require complex - shaped geometries.

This research develops a rapid prototyping station based
on Laminated Object Manufacturing (LOM).
The system will have several features such as :

v Low cost;
+“Flexible;

v Rapid;

v Repeatable.

GOAL

v'To develop all necessary system components for rapid,
flexible and high quality fabrication of complex - shaped
composite parts;

¥ To show the efficiency of the developed system based
on fabrication of samples such as a 1composite helmet.
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RAPID PROTOTYPING OF
MOLD/MASTER MOLD WITH LOM

Rapid prototyping (RP) is the process of building up a physical model
directhy from a 3D triangulated representation of a CAD model.

LOM technology in brief;

+CO2 laser used to cut the shape of each layer
and cut waste material into cubes.

¥ The paper is bonded to the previous layer
using a heated roller which melts a plastic
coating on the bottomn side of the paper.

+ After manufacture the waste material is
broken away to reveal the required 3D structure.

Advantages

+LOM results in a prototype that looks, feels, and
acts like wood.

*LOM requires no past-curing.
+LOM models can be sprayed with coatings.

*LOM is the RP technology that requires the least amount of site
preparation.
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TECHNOLOGY | [ CURVILINER MASTER MOLD

CCM has major components of the LOM systemn - the
lager cutting facllity. Mo Investment reguired to
acquire other components,

LOM system will provide independent curvilinear mold
fabrication.

Low fabrication costs = will net exceed 0.1k for single

helmet master mold when CHC costs is around 4k. 2. Slicing of 3D AutoCAD
madel and file preparation

for laser cutting machine;

Very fexible system, independent on shape
complexity.

Other RP technologies are more expensive than LOM.

THE NECESSARY MODULES OF LOM SYSTEM: 3. Cutting the shapes of each
. 3D AutoCAD model design module; layer with CCM lager;

. The sectioning Auto-Lisp program |
. Laser cutting module;

. Laminating assembling device;

. Surface treatment module.

1. 3D AutoCAD model design;

4. Bonding of profiles:

RVILINER MASTER MOLD

(2)

Lay up the frame of profile =1,
Application of adhesive on profile surface = 2;
Bonding of profile Inside its frame = 3;
Taking out the frame of profile — 4,

Repetition of the steps abowve until all prototype is formed = M, gel coats.

CURVILINER MASTER MOLDS
(3)

SUMMARY

6. Surface of solid model
can be polished or

freated by applying

CURREMNT STAGE OF THE PROJECT

< 30 CAD model is desigred;

« The sectioning software is developed;

< Laminating assembling device is under developmeant

FUTURE WORKS

« Fabricate different shape and size master molds;
¥ Ewaluate strength and weaknesses;
« Completeimprove all LOM modules.




