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Situation

This bachelor’s thesis is set within the cheese sector and was carried out at
Vonk Cheese, an internationally active company that distributes its products in
56 countries. The research focuses on the production site in Zonhoven, which
was established in 2021 and specialises in the production of processed cheese
slices.

This site uses an automated production line in which melted cheese is
continuously poured onto a large roll, creating a uniform cheese sheet. This
sheet is then divided into several sections, stacked and cut into blocks of
varying lengths. These blocks are further stacked on top of one another and
precisely cut according to the customer’s specifications, resulting in
standardised portions of cheese slices.

Finally, the processed blocks are transported to a packaging unit, where they
are packaged as a ready-to-consume product and placed into cardboard boxes
by robots. This ensures efficient processing and distribution of the end
product.

“cheese slices” [1]
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Method {_%

Based on the problem statement, a functional

block diagram was drawn up with the core
functions: conveying, positioning, cutting and
grouping. Due to the continuous production process,
a compact design without buffers was chosen.

Various solution principles were evaluated using a morphological
overview. A conveyor belt was selected to ensure the efficient and
reliable throughput of the cheese blocks. Sensors are used for
positioning to guarantee accurate and damage-free placement.

Solution C_)

Following evaluation, a system was chosen based on conveyor belt transport, a
cutting process involving vertical cutting from above, and sensors for the
precise positioning of the cheese blocks. This combination results in increased
accuracy, a higher processing speed and reliable integration within the existing
production line.

The cutting process is carried out using vertically moving cutting blades or
cutting wires, ensuring a consistent and clean cut with no product loss. For
grouping, multiple conveyor belts are used in series, ensuring that the cheese
slices are fed in a controlled manner and in the correct quantities to the
packaging stage.
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dr. ing. John Bijnens

Prof. dr. ing. Karel Kellens
Prof. dr. ir. Michael Daenen
Prof. dr. Jeroen Lievens
Vonk Culinary Cheese

Vonk Anthony & Paul Tychon

£RS

Figure 3: Complete assembly of the
optimised cutting machine
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Problem

The current cutting process for cutting cheese blocks to size according to
customer requirements is not sufficiently efficient and requires optimisation.
The cheese blocks are cut by a horizontal movement through a series of cutting
wires, but this process is prone to errors. Cheese can stick to the wires or
blocks may not be positioned correctly, leading to disruptions in the
production process.

As the production line runs continuously, it cannot be shut down in the event
of errors. Operators must therefore remove defective products manually,
leading to inefficiencies and product loss.

In addition, there is a desire to switch from packaging 90 to 30 cheese slices per
unit. This requires the cheese slices to arrive individually at the packaging stage
rather than as a group of stacked blocks, which poses an additional challenge
for the current system. This contributes to the need to develop a new,
optimised cutting system.

Project goal @)

The primary objective of this project is to design
and optimise an automated cutting machine
capable of accurately slicing cheese blocks to

customer-specific dimensions within a continuous
production line. The system must improve reliability and
efficiency while reducing manual intervention and product loss.

In addition, the machine must enable the transition from packaging
90 slices per unit to 30 slices per unit, increasing flexibility for different
market segments.

Requirements

Capable of handling at least 35 blocks of cheese per minute

The machine must fit within the existing production line

Minimise damage to the cheese (<0.5% weight loss)

The cheese must be able to cut various lengths (76 — 100 mm)

The machine must be capable of cutting two widths (76 mm and 86 mm)
Comply with EHEDG (European Hygienic Engineering and Design Group)
standards

The machine must comply with the General Machinery Directive
(2006/42/EC)
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