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Abstract: The present article is devoted to designing the analysed workstation model using Process Designer, where
individual outputs can help identify potential shortcomings. Process Designer is a widely used module. It is possible to
statically design a workplace layout and analyse future production by creating a simulation of individual manufacturing
activities. Subsequently, it contains suggestions to eliminate these deficiencies, which were found using the software as
mentioned above.

1 Introduction the assembly of the individual parts from the gearbox itself,

Every company, and especia”y engineering Companié&l’ough the gears, shafts, to the C|OSiﬂg of the gearbox and
needs some change over their lifecycle. A few years agéansfer to another workplace [2]. The following diagram
all firms modified their assembly processes, and materidiigure 1) shows the basic layout of MPS | and MPS I
flows by testing and testing possible alternatives on ti@ssembly lines.
running system. Therefore, if the company wanted f
change the assembly line layout, it had to create a OF575 OP400
schedule all activities on paper. Then these schedul opsw
activities could be implemented in the real system. Tt opses
problem was that no one could determine the success orseo
failure of the project, and any inconsistency in th
implementation of the change had to be dealt wit
immediately when the error occurred. This caused a tin opssw0
loss, a reduction in production capacity and, last but n
least, a financial loss. It is not possible at this time. AImo:
all of the world's big businesses share the philosophy o
digital business. A digital enterprise is a kind of strateg
where the company works with digital 3D models of ree
production, making changes and optimising them. It i 0
possible to try several alternatives in a few moments befc
being introduced into a real running system [1].
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2 Description of an analysed assembly line  oeso -
The assembled assembly line completes the doub

clutch automatic transmission. The analysed workplac %

consists of two assembly lines representing one of the mi OS5 OPs50

important workplaces of the company. The final assembly Figure 1 Basic layout of MPSline workplaces

of the gearbox takes place on these two assembly lines, i.e.

OB675
OPR677
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The assembly line MPS | has dimensions of
approximately 40m x 6m and the line MPS Il. has 6m
7m. MPS Il assembly line is an auxiliary line for MPS |. as
it is fitted with a set of input and output shafts together witl 2
gear wheels? This set is then moved to the MPS | lin
where the gearbox assembly continues. Individug| 2’
operations are referred to as OPs together with a three-di| | ==
number.

Figure 2 Create alibrary of resources and their objects

3 _Create a project Furthermore, it is possible to import .jt files of

'I('jhe P[)ojegt fDeségnE_r proj?ctlis based 03 threg l;_nits thabividual sources into the created library structure. Right-
heed to be detined. First ot all, we need to define ti‘F?ick on the created object (e.g. Robot) to select Properties,

product - what will be prqduced or optimiseq. A” parts Ofyq Physical tab and then specify the path to the .jt file for
the product must be defined. Furthermore, it is necessan. 3 file window.

to define the resources needed to produce the product andryo pasic Process Designer structure is based on the

the third point is the process - the definition of how g |ationship between product, resources, and processes.

proguce the Bmd.UCt thrhough resou_rclestzj. Product components and resources have been defined in
rocess Designer has a special data usage COnCgpiyiies and will later be assigned to processes [5].
Only one type is possible. All imported data must be in J

format. This can be done by converting files (3D produ% .

models or resources) using Autodesk software (such as OPrOertﬁt ou:puts f th act is the 3D | t of

Inventor or Factory Design), Solid Edge or NX. It is alsg nelg | € ou E(_)rﬂes 0 b € project ISF' N 3a)éou ho

necessary to save individual files to the directory with th € workpiace, which can be seen In Fgure 5. such a
sign is certainly important in planning and optimising

extension .cojt to use these models in Process Designer Ut but P Desi h b
When you run Process Designer (log in and select Opgjr. uction processes, but Process Designer has a number
interesting outputs for further analysis. One of the

project window), you have to choose between two optiong.
You can open an existing project from the Open proje
window or from the File - Import New eBOP main men
and then find the .xml file in the directory on the disk.

we want to create a new project, the option File (from t
main menu) and New project is again. After entering th
project name and confirming the selection by clicking oKd
the new project is created. .

Subsequently, it is necessary to create product librar
in Tools - Administrative tools - Create Engineering
Libraries menu and select the folder where the product p.
files are located and finally assign the PartPrototype to i
JT files.

After creating a product library, you need to create
CompoundPart folder to display it in the graphics windoy
by right-clicking on the project name and selecting Ne\
and then selecting CompoundPart. To complete th
operation, just move parts from the library to the newl
created CompoundPart folder [4]. e - - _

In a similar way, you need to create a resource library Figure 33D view of assembly line workplaces
to store and retrieve resources (machines, devices, B
workforce, robots, etc.). Right-click on the project name 1he Gantt chart can be largely modified. More
and select New to select ResourceLibrary. It is possible B6ecisely, relationships between activities can be defined.
populate the library by right-clicking on the library name Left-click on the desired first and subsequent operations

New and then selecting the desired object types (Figure $jth the CTRL key to mark these actions in the graph. Then
just create a connection between them by clicking on the

Link Operations icon [7].

Of course there is a possibility to adjust the times of
individual activities via Properties and Allocated Time as
well as when defining process creation times.

ppssibilities of this software is the definition of processes
nd their distribution for time analysis. Time analysis can
\pe displayed using the generated Gantt Chart. By right-
icking on the selected process (s) or on the first item in
%e tree structure and selecting Gantt Viewer, the desired
raph is displayed in a new window [6].

~8~
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As described above, the Gantt chart becomes a re== e
production image on the MPS assembly line. The activiti¢/— = e
are shown in the diagram using rectangles whose sjfE==
represents the duration of each activity. The relationshi| __-
established between these activities show the black arrg' |
between the rectangles. At the same time, the direction|==
the arrow indicates the continuity of the two activities p=
respectively their sequence. The resulting Gantt plot of tl |
assembly line can be seen in the following diagram (Figu/'~ -
4). It is a simple diagram where individual operations ar|[-
activities follow each other [8]. :

R T T i o

Figure 5 Flowchart

Jianam cEEEULES W
o] b )

= | The resulting flowchart in Process Designer is able to
T — | | display a sequence of processes where it is again possible
h to modify relationships between tasks or processes,
= - duration, and if necessary, rearrange the production system
ey | to improve the original. The individual cells in the diagram
e contain the time assigned to the activity in addition to the
i OP operation name. The arrows between the cells refer to
the continuity of the operations [11].

Figure 4 Gantt chart

5 Proposal of optimisation of analysed

Process Designer, respectively. Gantt chart analysis has assembly line
several quick features such as Display Longest Path. It is Based on the analysis of the selected MPS assembly
the duration of the whole process (the whole productior)pe and the individual outputs using Tecnomatix Process
in the case of the structure created above it is the total tifdesigner software, there were little shortcomings in the use
of operations on the line [9]. of resources during assembly. Specifically, it is an
At the same time, Process Designer allows you tssembly line MPS I. and workplaces OP540 and OP610
display the length of this path in the time units that werd-igure 6).
used to define the times for each activity. To view this time,
you need to hold the mouse cursor on the blue li
corresponding to the longest path. For this project, th.
value also represents the total assembly time of o7
gearbox, which is 1810.5 seconds at the start time ofi
seconds. rw
Process Designer can also assign resources, mate | =
flow, and process costs. By selecting the Properties optiz
of the operation, you can edit a number of producti
attributes in each tab of that function [10]. _
Another useful output from Process Designer is th"
flowchart. With the left mouse click and the CTRL key, al TN
OP operations needed for the flowchart can be marke - AL A i A AZSEAT
Right-click and select Pert Viewer to display the desired Figure 6 Workplaces OP540 and OP610
diagram. However, it is not suitable for output. Most cells
are stacked on top of each other, and the links created frbrd ~ Original state of OP540 and OP610
the previous Gantt chart are opaque. By left-clicking on the optimised workplaces
cells and moving them, the diagram is displayed in a In addition to stamping, the OP540 also performs the
schematic diagram (Figure 5). lubrication of the gearbox component. This activity is
performed by one worker on the line. After the lubrication
is completed, the operator moves along with the gearbox to
OP550, where he presses the bearings. Compared to the
OP540 workstation, robot sealing is applied to OP610. The
total operation time of OP540 is 41 seconds, where the
transmission waiting time is 2 seconds, the component is

~0~
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pressed for 24 seconds, and the above-mentiontet tact of production and thus the continuous continuity of
lubrication is 15 seconds. The following diagram (Figurendividual operations may be disrupted by the proposed
7) shows a detailed view of the optimised workstations ichanges. Using the Display Longest Path function, a
change in the total time required to produce one gearbox
was found. It was shortened from the original 1810.5 to the
resulting 1802.5 seconds.

The advantage of this optimisation is to it minimise the
cost of change. There is no change in the workplace layout
as OP540 is in close proximity to the Robot on OP610.
However, it is necessary to reprogram the Robot that will
perform the extra activity while ensuring Robot's safety by
exposing the appropriate barriers and safety sensors [12].
Since the company could not provide the individual prices
of these items and some of the works can be procured on
its own, it was not possible to quantify the total price for
the proposed optimisation (Figure 8).

5.2 Proposed optimisation of OP540 and OP610
workplaces

The operation of lubrication of the gearbox componer.: B ) -
can be replaced by suitable synchronisation with thEi9ure8 Optimised workstations OP540 and OP610in Process

workplace OP610. This operation of applying the seal to Designer module

the gearbox is carried out by the KUKA robot with a tim .

of 60 seconds. The previous operation is OP600, whiéh ~Conclusion _ .

lasts 93 seconds. As a result, OP610 is a bottleneck. This'n the present work, | dealt with analysing and
downtime can be utilised by component lubricatiofnodelling the selected assembly line in the company. |
activity. The OP610 Robot has a 33 second time reseryed the Siemens Tecnomatix Process Designer software
The total robot time required to lubricate the transmissidf analyse assembly processes. | looked for possible
component is 7 seconds, saving 8 seconds from tortcomings in the operations of individual operations for
previous worker lubrication time (15 seconds). Thétatic 3D models of production and individual outputs such
assembly line has a production cycle of 120 seconds. TR Gantt or Flowchart. After optimisation of the OP540 and
means that every single piece of assembled gearbox lea@$10 workplaces, an increase in production volume of
the conveyor belt every 120 seconds. The total saving of & Was found by calculation. _ _

seconds increases the production cycle to 112 seconds. The’lanning, optimising and managing production and
assembly line works in a 3 - shift operation where or@SSembly processes can take a lot of time. This basic
change takes 8 hours. Thus, 720 pieces of gearboxes P¢grview of Siemens, all design and production operations,
working day were produced prior to optimisation. Afte€@n be done in the Tecnomatix platform. Its Process
optimising the installation time, the line is capable oPesigner module shows thatin a short time, with feedback
producing 771 units, an increase of 51 gearboxes. TABA without financial losses. It is possible to select the
percentage increase in production is about 7%, which is ftcessary tools to ensure the balance of the assembly line
a negligible number. Thus, human activity will be replaceBY optimising the processes or activities of the workers
by a faster, more accurate robot, and its efficient utilisatiofn0 create the resources for the production processes. In
will be greater than in the original arrangement. Howevetl® end, the manager will have a comprehensive overview
this proposal is necessary to eliminate possible collisioRé the entire project, a precise system layout, time-
and new downtime of other workplaces. This stems frofPnsuming and material flow, whereby the company can

~10 ~

Copyright © Acta Simulatio, www.actasimulatio.eu



Acta Simulatio - International Scientific Journal about Simulation
Volume: 6 2020 Issue: 2 Pages: 7-11 [ISSN 1339-9640

ASSEMBLY LINE DESIGN THROUGH SOFTWARE TECNOMATIX MODULE PROCESS DESIGNER
Jozef Trojan; Peter Trebuna; Marek Mizerak; Richard Duda

increase its productivity, make better use of resources andenergy consumption in multi variant production,
be ready to make quick decisions or changes [13-17]. It can ScienceDirect, Elsevier, 3Global Conference on
be said that software such as Siemens Tecnomatix ProcessSustainable Manufacturing, 2016.
Designer will automatically analyse the production doi:10.1016/j.procir.2016.01.075

processes of all companies in the future, but also the f§8t WOROBEL, R., CAPEK, J., KOVACOVA, L.,
that such solutions are necessary and very useful for all BUBENIK, P., KRAXOVIC, M.: Improving business

larger companies today. processes using simulation todi4iy Science Journal,
Vol. 2018, No. March, pp. 2244-2251, 2018.
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