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Abstract—The paper aims to present the components and
structure of the TMA 550 AL flexible manufacturing cell whit the
goal of highlight the role and place of each component widen the
flexible manufacturing cell and also to realise the matricial model
of the flexible manufacturing cell emphasizing the relations
between the various components of the flexible manufacturing
cell.
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I. PRESENTATION OF THE TMA 550 AL FLEXIBLE
MANUFACTURING CELL

The TMA AL 550 flexible manufacturing system is situated in
the multidisciplinary laboratory of the Mechatronics
Department of the Faculty of Management and Technological
Engineering in Oradea.

The flexible manufacturing cell was built around the
TMA 55 horizontal spindle work center, which was upgrades
to a 5 axis machine using the FANUC 310i CNC controller.

The flexible manufacturing cell is composed of several key
components.

e The horizontal spindle CNC machine
e Two ABB IRB 1600 industrial robots
e The modular system conveyor

e The storage system

e Tombstone device

1.1. Storage system

In the TMA 550 AL flexible manufacturing cell the storage
system is a mixed centralized system. In the storage system
are found both raw materials necessary for the system, tools to
be used or have that have been used and also finished
products.

The deposit is made entirely of standardized aluminium
profiles including the connection elements. The storage
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capacity is 10 places for pallets. Each pallet can contain either
a tool, raw material or finished product.

In terms of space occupied in the layout of the
flexible manufacturing cell the storage system falls into a
parallelepiped with dimensions 1900 x 1450 x 1830 mm [1].

The main structure of the storage system is presented
in figure 1.1. In figure 1.2 is presented the removable pallet
holder.

Figure 1.1 The TMA 550 AL storage system

Figure 1.2. Removable pallet holder

1.2.ABB IRB 1600 robots

For manipulating the removable pallets trough the
flexible manufacturing cell two ABB IRB 1600 industrial


mailto:ovidiu30@gmail.com
mailto:rtarca@uoradea.ro

Recent Innovations in Mechatronics (RIiM) Vol. 1. (2014). No. 1-2.
DOI: 10.17667/riim.2014.1-2/12.

robots are used. The robots where fitted with an adequate
grippers. In figure 1.3 one of the ABB IRB 1600 robot fitted
with a gripper suited for manipulating the removable pallet is
presented. The gripper is a pneumatic type.

Figure 1.3 ABB IRB 1600 robot fitted with a gripper

1.3. Conveyor

The modular conveyor is made by the FlexLink
company and allows the transfer of materials trough pallets. In
figure 1.4 the 3D model of the conveyor is presented. In figure
1.5 the additional transfer pallets are presented. This pallets
have been designed to accommodate the removable pallet and
by suitable for usage with the conveyor.

Figure 1.5 The additional transfer pallets

1.4. Machining centre

The AL 550 Machining Centre is having five-axis
machine with a horizontal spindle and is equipped with GE-
FANUC CNC equipment 310i.

The axes length of the machining centre are:

X =650mm
Y =650mm
Z =450mm
B=3600 continuous CNC axis (360.000 pulses /rotation)
C=3600 continuous CNC axis (360.000 pulses /rotation)

Figure 1.4. The modular conveyor-3D model.
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The coupling matrices of the subsystems that make
up the flexible manufacturing cell are in the following
relations relationships:
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Figure 2.1. Flow diagram between the components of the Matrices Kuy, Kas, Kar are null.
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