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Thermoforming is one of the oldest and most common methods of processing plastic materials. Vacuum
formed products are all around us and play a major part in our daily lives.

The process involves heating a plastic sheet until soft and then draping it over a mould. A vacuum is
applied sucking the sheet into the mould. The sheet is then ejected from the mould. In its advanced form,
the vacuum forming process utilizes sophisticated pneumatic, hydraulic and heat controls thus enabling
higher production speeds and more detailed vacuum formed applications.

Virtually all thermoplastics can be supplied as sheet and vacuum formed. The more commonly used
materials: acrylonitrile butadiene styrene (ABS); polyester copolymer (PETG); polystyrene (PS); polycar-

bonate (PC); polypropylene (PP); polyethylene (sheet and foamed sheet) (PE); polyvinyl chloride (PVC);
polymethyl methacrylate (PMMA).

Vacuum forming offers several processing advantages over other forming processes. Low forming pres-
sures are used thus enabling comparatively low cost tooling.

Since the process uses low pressures, the moulds can be made of inexpensive materials and mould fab-

rication time can be reasonably short. Prototype and low quantity requirements of large parts, as well as
medium size runs therefore become economical.

More sophisticated machines and moulds are used for continuous automated production of high volume
items like yoghurt pots, disposable cups and sandwich packs.

Unlike other thermoplastic forming processes, where powder or resin are the starting point, vacuum
forming uses extruded plastic sheet. AMA COMPOSITES has at its disposal single-station and rotating
thermoforming machines with automatic, semi-automatic and computerized control.

The maximum size of the mold holder is 3000 mm x 2000 mm.

With vacuum forming a secondary process may be required to trim the formed sheet to arrive at the
finished part. The trimmed waste can then be re-ground and recycled. Other post-forming processes
include decoration, printing, strengthening, reinforcing and assembly. A variety of different trimming
methods are used to trim the product from the sheet. The type of equipment best suited depends largely

on the type of cut, size of the part, draw ratio, thickness of material and the production quantity required.
AMA COMPOSITES uses 5-axis milling robots for this.







GRADER CABIN INTERIOR DETAILS.
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VACUUM FORMING TECHNOLOCGY USED BY AMA COMPOSITES
IN THE PRODUCTION OF INDUSTRIAL PRODUCTS
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The RTM-process, “Resin-Transfer-Moulding” is a processing technology to produce fibre reinforced com-
posites (Glass Reinforced Plastic, GRP).

Carbon, glass and aramid fibres are the most well known reinforcing fibres, which are impregnated with a
matrix system (Resin-hardener mixture) and processed to produce components.

In the RTM-process the semi-finished fibres are either directly or in the form of a preform placed into a
mould comprising a lower and an upper half. After the mould is closed the matrix system is injected into
the mould cavity using an injection moulding machine at pressures of up to 35 bar. The hardening starts
iInstantly within the heated mould.

As the component is produced and hardened in a closed mould, the component has smooth surfaces on
either sides, consistent wall thickness and fibre volume content in addition to dimensional accuracy. Thus
this technology is most suited for production of components that are exposed to heavy structural stresses
or need to meet special requirements in terms of dimensional accuracy, stability and reproducibility.

Vacuum Resin Transfer Moulding (VRTM) is the operation of manufacturing composite pieces inside a
vacuum that is fixed by two sections mould. The VRTM operation utilizes a semi rigid upper mould that
contribute in producing perfect details of the moulded surface and further definition such as encapsulated
surface textures. The mould is built with two sections; an internal resin section and an external vacuum
section. The lip area between the two sections is emptied to provide the essential fixing force. The vacuum
leaks through the sections are reduced significantly due to the safety ability of the sections. Vacuum is
applied to the mould bore and the resin is injected under soft pressure into an external feed pipe running
on the outer boundary of the basic. This outlying injection method provides the best track to fill the mould,
with less reaction pressure against the fixing force.

The option of having a partial automation and full automation makes RTM process a unique production
technology suitable for serial production of complex, three-dimensional and continuous fibre-reinforced
components.
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