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of products, and have to work automatically for its whole 
lifespan. The design and the manufacturing of moulds 
require much technical knowledge and are expensive. The 
selection of mould materials depends on the kind of 
plastic being treated, used technology, product size and 
product complexity, size of batch, heat resistance, wear 
resistance and corrosion resistance, price, and others. An 
important task in mould design is the determination of 
dimensions and manufacturing allowances of shape parts. 
The mould flask represents a group of interconnected 
plates with accessories for guiding and centring. From the 
functional point of view, it has to enable correct 
placement on the injection moulding machine, perfect and 
safe clamping on the machine, precise guiding of movable 
parts of the mould, simple mounting of shape elements 
and other functional components, suitable position of 
tempering and ejection systems; the size and the 
configuration of the flask are chosen individually as 
needed and according to the required function of the 
mould with regard to product moulding [1]. The shape 
and size accuracy and surface quality are given by the 
accuracy of shape cavity and the quality of its production. 
The moulding cavity, as inverse shape of the injection 
moulded piece, is formed in the shape elements, or 
directly in the mould flask, together with sprues. The 
shape, dimensions and surface of the cavity have to meet 
the requirements for the injection moulded piece. 
Individual variants of solution for the manufacturing 
process are based on technical data so that manufacturing 
may be successful. For the design of the injection mould, 
drawings and a model of the injection moulded piece and 
technical conditions provide basic data. The drawing of 
the injection moulded piece contains primarily ratio and 
direction allowances, special design requirements. The 
solution for the mould usually begins with the 
determination of its multiplicity. A significant factor in 
the selection of manufacturing process is the economic 
analysis in relation to the mould structural design. It is not 
only a case of economics of mould manufacturing, but it 
is also a case of overall economics of manufacturing. The 
initial cost of the mould is non-recurring, but the cost of 
manufacturing is permanently connected with the 
utilization of the mould. That is why the initial cost of the 
mould of complicated shape is often rather high.  For this 
reason, the aim is just a decrease in initial cost in space 
and time of manufacturing of plastic injection moulds [7].  
 
3 Problem definition 
 

Plastic injection moulds manufactured by the 
company are divided by shape complexity and material. 
These materials rank among difficult-to-machine 
materials (Fig. 2). At using the existing method of 
manufacturing of the components of which the plastic 
injection mould consists, classical technological 
processes, such as drilling, milling, turning, grinding, 
core-drilling, and heat treatment are applied (Fig. 2) [14, 
17, 19, 20, 21]. The production of a mould cavity of 200 
× 150 mm size by milling into the depth of 46 mm takes 5 
hours. The drilling of one hole ∅26 to the depth of 46 mm 
takes 1 hour. There are minimally four transition holes in 
the mould so that the time required for the production of 
four holes is 4 hours. Waste produced by milling and 

drilling cannot be technologically used any more because 
it is in the form of metal chips contaminated with a 
cutting liquid (Fig. 3). In addition, handling such a kind of 
waste is difficult and storage is complicated, which 
represents another financial load of the company [14]. 
 

 
Figure 2 Diagram of existing methods of manufacturing of moulds 

 

 

 
Figure 3 a) Iron and b) copper waste in the form of chips 

 
It follows from the above-mentioned facts that the 
existing technological process of manufacturing of plastic 
injection moulds is time-consuming, expensive, and 
generates a lot of waste which cannot be used any more 
(Fig. 3). 
 
4 Proposal for manufacturing of mould parts by AWJ 
 

On the basis of the defined shortcomings, the main 
goal was the elimination of them by replacing the existing 
ways of manufacturing by abrasive waterjet cutting with 
expected reduction in cost and time for mould 
manufacturing with a possibility of utilization of waste 
generated. Reasons for AWJ application consist 
especially in versatility [3, 4] and well-known 
technological, ecological and economic benefits with a 

- Complicated shape 
- Material diversity 
- Standardized – non-standardized 

b) 

a) 
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