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Abstract: Article deals with the use of simulation software to design and optimize the work activities in the industrial
enterprise. It is a optimization of the manual operation in connection with the elimination of physical stress of workers
through ergonomic analyses that are part of software products and are realized in the process of simulation, specifically,
two software products Siemens - Process Simulate module Human with a Texnomatic Jack. The article compared the
virtual environment in which the project manager works.

1 Introduction environment (Figure 3). It is not necessary to determine

Most Companies |Ooking for Savings in purchasethe physical stress on the particular operator, but it is
materials, overheads, energy. They are looking for waf¢cessary to dimension the workplace in general (Figure
to achieve these savings. One way is to use softwats (Figure 5). Itis possible to use the database ANSUR
products for the creation of virtual reality and(Survey of U.S.Army) which contains data collected
optimization of the current state of business processtdlization of survey personnel of military of USS in
without the cost of direct implementation of suggestions988.

for improvement. ) )
Siemens Tecnomatix software package has several

The principle of modelling in Tx Jack and Procesgnodules for each area of usage. For modelling and
Simulate Human (Figure 1) is demanding in terms d@fimulation of the impact of the working environment on
modelling machines, equipment, vehicles, etc. To creat$tff, creating 3D models of working environment,
Working environment’ it is appropriate to use OtheWOfkerS and their activities and detect physical stress
softwares, which creates a working environment easier. through a specific predefined base of ergonomic analysis

Software Tx Jack is compatible with the softwarecan be used two modules (Table 1):
which can create a virtual environment of a particular
Workp|ace or halls such as CAD. Thus created ° Tx Jack/Jill - it's a 3D simulation tool for evaluating
environment can be imported into the workingf physical stress during the manual work activities, this

environment of Tx Jack and then place a concrete workiér the instrument through which it is possible design
in it with concrete working activities workplace in the virtual environment and simulate various

solutions that meet ergonomic standards without investing
Main function of Tx Jack and Process Simulaté) €quipment and technology. Digital human model in this
Human (Figure 2) are therefore creating a human beif§ogram is a real biomechanical properties of natural
with accurate anthropometric parameters, simulation 8fotion and joint rang - taken from NASA studies.
movements (individual body parts) and determine the
burden caused by work’s activities and work’s

~1~

Copyright © Acta Simulatio, www.actasimulatio.eu



Acta Simulatio - International Scientific Journal about Simulation
Volume: 2 2016 Issue: 1 Pages: 1-8 ISSN 1339-9640

DIFFERENCES IN SIMULATION OF HUMAN OPERATIONS BETWEEN SIMULATION SOFTVARE
PROCESS SIMULATE_HUMAN AND TX JACK
Miriam Pekarcikova; Peter Trebuiia; Radko Popovi¢; Andrea Petrikova; Marek Kliment

* Process Simulate Human - allows users to verify th@roviding an ergonomic and safe production process
design of work stations, verify the achievement of thaccording to industry standards. Using simulation tool of
required safety of the individual parts of a product. ThBuman activity, the user can perform realistic simulation
module offers powerful features for analysing andf the human tasks and optimize process times of the
optimizing the ergonomics of human activity, therebyroduction cycle according to the standards of ergonomic.

Human  Tools Help Help
A% Create Human... N € X:R$pAD QBE % a)
Create Hands... A ST ne
¥ Ot QELB @ 00 500
T create Human
& Task Simulation Builder...
S % Create from library
Human Postures »
Reach Object »
v7.0 Base Male
Apfv7.0 Base Female
v6. 1 Segmented Male
Cad¥6. 1 Segmelnted Female .
Envelopes » Database: j W
Height (nm): [s0% | [750 4]
Ergonomics > Weight (kg): [.__-:_-: J [_"‘73 =
Time Assessment »
Waist To Hip Ratio
—— |— [
Additional Tools »
Motion Capt »
ion Capture [ P I pet J
Eﬂ Human Options...

L) Jack82 (x64)
File Edit View | Human | Object Utilities Analysis Modules Help

J  Default Male 2 = (8 & M & | & & 5 — b

Properties... Default Female I‘Lc % } 8 % av e = )

Copy... Human from Library... |
= |

Custom...

Control...
Behaviors...
Adjust Joint...

Eye View...
View Cones...

Figure 1 a) Process Simulate - Create Human; b) Tx Jack - Default Male/Female
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Figure 2 Create human in a) Process Simulate - Create by parameters; b) Tx Jack 8.2 — Human - Custom...
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Table 1 Description of the figures

Tx Jack/Jill

Process Simulate Huma

Figure

It is showing the exact steps how to setup human model. (or posture library), colors of ever
human model (human body), user defined ergonomic reports and some other features.

Open Tx Jack, on

the top me
Human_Create Default — male, femalg

Left click on the top menu Human and chocCreate

library.

Figure
2

In the top we can choose if we wa
(create by parameters) how to crea
choose from predefined paramete
nationality and also height and weig

nt to create a human from the library. Also there is anot
te a human in the Process Simulate. In this second optio
rs of the human model. We can choose clothes type,
ht.

Customize the parameters of hun
Human_Create_Custom...

Create a human model which starts by clicking on the o
Human from the main menu and selecting Create Hum
Create by parameters where we can edit multiple attril
of a potential worker.

Figure
3

For basic human operation we can

another point begins by choose in the both software differently.

conswalking. Transfer of human position from one poin

It needs to click in the main mel
Modules_Task Simulation Builder.
opens a working environment

which it is possible to create hum
movements that are in the menu -
Go, Get, Put, position, pose, touq
regrasp ATC.

Chose the requested human model in the graphics wi

nthe window Operation Walk - Jack there is a possibility
aipropose the walk operation by positions - either by entg
e¢he human target positions (Select Target), where huma
o move, or selecting Path Creator and then entering a
along which go human model to the desired destination.

Figure

Selecting a human model and choosing option Posture Library is very sir

In  work environment Tas
Simulation Builder_Modules by th
option Pose is possible to chog
from predefined human poses whi
is required, but also define oth
characteristics such as reach 4
grasp, loads and weights, adjust &

From the main menu Human_Human Postures, the
ewindow Posture Library - Jack will be open. There you
sehoose from one of the predefined human poses (work
chelaxing, sitting pose) as well as there is a possibility
efixing individual joints of human and edit the new requeg
imubses. Subsequently, using the option Create Op. the

joint.

positions of human model.

Figure

Object handling in terms of its grip can be made in both software is describe below. In both s
as regards the ways how to catch an object there are more of variant, for example using bo

clutching automatic mode, grasping
locations for a grasping an object

tand selecting Walk Creator - from the main Human menu.

.Human, we can see new window with option Create from

N you can

gender,

an -
utes

In
to
ring

N has

path

can

ing,-
of

ted
new

irftbman pose will be created and saved with the selected

h hands,

of selected objects from the workplace and permissions t¢ change

In this environment, it needs to select Get from

menu and define parameters it nec

concrete object. For the location of the object neeflato Grasp - Human, where it is possible
to be defined further step and it is Put. This softwaset multiple attributes of the object grasp.
allows you to define the work activities through the

definition of individual tasks.

Select Auto Grasp from the main me

essary for graspHoman_Reach Object opens a new wind

to
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Figure 3 Definition of motion in a) Process Simulate - Walk creator
b) Tx Jack 8.2 — Modules_Task Animation Builder
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Figure 4 Posture library in a) Process Simulate Human _Human Postures
b) Tx Jack 8.2 — Modules_Task Animation Builder
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W Alow human relocation ¥ Snap to abject

Figure 5 Get object in a) Process Simulate - Auto grasp
b) Tx Jack 8.2 — Modules_Task Animation Builder
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Abstract: The article we will present on the use of control diagrams (charts) of the production process, specifically to
assurance the quality on milling machine. The use and effectiveness in the application in the production process will be
evaluated by comparing the waveforms in the diagrams. Various types of diagrams, which operate on different
statistical characteristics, were selected as a statistical tool for regulating the detection and assessment of stability of the
manufacturing process.

1 Introduction monitored process operates only accidental causes, then

The production process should be continuall!! Polygon points in a control chart are between LCL and
monitored and controlled. It is therefore necessary f4CL. UCL and LCL lines define the scope permissible
know and use methods, tools and techniques of statisti¥afiation value, approximately 99.7% J6alues will lie
process control to improve and maintain the quality ofithin this zone. Then the process of statistically
products and processes that allow us to monitor and repéphtrolled state, that is the statistical right. USL (Upper
on the process of quantification of image. Introduction cppecification Limit) is the upper tolerance limit and LSL
Statistical Process Control — SPC, using control charfisower Specification Limit) is lower tolerance limits.
and associated with the detection capability of thgontrol charts work with the Type I error 0.0027.
manufacturing process is carried out in retaliation, which Control charts for measurable quality characteristics
are characterized by high accuracy. In general, conti@quired for the right application to verify four
charts used to improve the quality parameters @ssumptions: nprmallty of data, constant mean value,
production and in the prevention of errors in the output, ffandard deviation and constant data independence. For
the production process. He|p prevent unnecessaﬁl’% anaIySIS of variable and attributive characters they
changeovers production lines, which could creat'éaV_e been developed various types of control charts. It is
downtime and will increase the cost of the productiogdvisable to construct a pair of control charts, one for
process. monitoring the variability of the character and quality

Control chart indicates the possibility of the presencgecond to monitor the centring of the character quality
of discrete causes in the process when the point outsl& [6], [7], [8]. Into classification of control charts is
the regulatory borders. It should also follow some typic&ngaged STN ISO 8258:1995 generally there are two
cluster points, none of which does not lie outside thedgoes of control charts:
limits, but which may also indicate the presence of a * measurement control charts - data on measurable

discrete causes [1], [2]. variable obtained by measuring and recording the
The measured values of (product parameter) are character numerical values for each of the items

characterized by their mean value and variability. in the subgroup,

Wednesday to regulate the distribution of measured ¢ comparison of control charts - data obtained in

values is usedX -chart (control means selection means) recording the presence or absence of a specific

or Mediagram (regulation through the selection of the character for each of the items in the subgroup.

median). For controlling the variability in the distribution For regulating measurement pairs are used:

of measured values is usBdchart(control by tendering » charts for the averag¥ and standard deviatian
variation margin) ois-chart(control via sample standard « chart for averag& and range R,

deviation). In general, the chart contains a center line that «  chart for the median Me and range R.

represents the mean value for the in-control process

[3], [4]. Two other horizontal lines, called the upper Control charts for data obtained by comparing
control limit (UCL) and the lower control limit (LCL), are (qualitative and measurable quality characteristics)
also shown on the chart. These control limits are chos@ontrol Charts for Attributes) are:

so that almost all of the data points will fall within these « chart for the number of nonconformities, defects,

limits as long as the process remains in-control. If the «  chart for number of nonconformities per unit,
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» chart for the share of nonconforming units. 2 Process measurement evaluation
For e_ach of control charts, there are two different For monitoring capabilities metalworking lathe
situations: (milling machine) comply with setting and maintaining

» core values are fixed (very unlikely in practice), the quality control charts were selected. Measured object

» core values are not established, was sprocket with an internal diameter28f + 0.05 mm

» core values are fixed (very unlikely in practice). The measurements were performed on a digital caliper

MITUTOYO.

In this paper are used only control charts for According to the standards of construction Shewhart

measuring. control charts it is recommended to measure the products

Process capability reflects the ability of theof approximately equal intervals and in groups, which
manufacturing process or equipment to achieve tlensist of the same product to the same measurable units
prescribed quality requirements. To improve the processid the same number of values in each subgroup (STN
of stabilization is required, the stable process if it dod§SO 8258:1995).
not change the average or standard deviation. Statistically There have been five measurements every hour and
controlled process means that the process is operatingluded a total of 25 selections, ie the number of
only the effects of random and systematic causes #fibgroups is k = 25 and range of subgroups n = fifth The
instability are eliminated. To evaluate the process apgescribed limits are 27.95 mm and 28.05 mm. Based on
used different capability index which compare dhe measured values, the averages are evaluated. The
prescribed allowable variability in a given tolerance limitsneasured values were tested for nomality, from Figure 1
to the actual variability observed character achieved iis clear that they have a normal Gaussian distribution.
statistically controlled processs. For monitoring procedsata normality was confirmed by the Shapiro-Wilco test,
capability indices are use@ ,,C, andC,, who is p-value is 0,1513 |t is probably nuII-hypothesi.s is
ﬁccepted at the significance levpt0.05, the population

allowed to count only upon proof that the process is in normally distributed.

statistical mastery of state.
Capability indexC, is a measure of the potentia

B
t=1

ability of the process to ensure that the monitored quali,, =
feature lay within the tolerance limits. This work 7 Ny

describes the process variability. Its disadvantage is tha * 7 \
does not consider the middle of the distribution of th /. X
measured values with respect to a desired target val /
and to require the two tolerance limits. Take values frpi2
0 to 2, and of the numerical value to determine tr 74
process capability. While the indeg , is an indicator of A

potential process capability, that is how the process cot
be, so the index , is an indicator of the current procegs * ﬂ

-

Capablllty. Capablllty |nde)C pk takes Into account no d 27,85 27,96 27,97 27,98 27,99 28,00 2801 28,02 28,03

only the variability, but the location of the reference SW-W = 0,9841: p = 0,1513
values of tolerance mark of quality in the field. Thus Figurel Verify data normality
characterizes the true process capability to comply with

the prescribed tolerance limits. The disadvantage of this |n Table 1 are calculated in the final group of central
index is that if the mean valyemoving away from the tendency and variability needed to construct control
target value, and does not change its deviaon charts.

deteriorating. The indeX, can take values from

(_00'00). Capability indexc . called Taguchi capability Table 1 Values for constructing control charts
. P . . Grou Average Range Standard Median
index, removes some of the shortcomings and indexes p [mm] [mm] deviation [mm]
1 27,9854 0,0340 0,0148 27,9770
o ) 2 27,9968 0,0250 0,0114 27,9910
CpandC, . This index compares the maximurp
o o . 3 27,9978 0,0280 0,0107 27,9950
permissible variation observed quality characteristic 2 7 9944 0.0190 0.0081 27 9900
determined width of the tolerance band of the real i i i i
variability around the target value. The value of this index 5 27,9892 0,0320 0,0145 27,9800
will be calculated from the interv4D, ) . 6 28,0022 0,0290 0,0120 28,0050
7 27,9846 0,0170 0,0069 27,9820
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8 27,9906 0,0350 0,0132 27,9880 - Yx = R ys _ z Me

9 27,9828 | 0,280 00117 27,9770 X=5 R= = ST M, = c 1)

10 28,0040 0,0390 0,0149 28,0010

11 27,9996 0,0410 0,0151 28,0030 a) Control charts for average and rangeX(, R)

12 28,0084 0,0270 0,0106 28,0050 « Centralline: CL, =X a Clg =R.

13 27,9992 0,0590 0,0267 27,9980 *  Control limits:

14 27,9910 | 0,0280 00125 | 27,9940 UCL =x+A.R LCL=% AR

15 28,0032 0,0200 0,0076 28,0010 UCL; = D, R LCL, = DyR.

16 27,9964 0,0260 0,0109 27,9910 b) Control charts for average and standard

17 27,9904 0,0310 0,0122 27,9920 deviation (X ,s)

18 27,9896 0,0540 0,0204 27,9900 + Centralline: CL,=X a CL=5.

19 27,9974 0,0370 0,0158 27,9900 * Control limits:

20 27,9994 | 00210 00079 | 28,0010 UCL =X+ AS LCL =x-AS

21 27,9988 0,0290 0,0144 27,9900 UCL, = B,s LCL =B;S.

22 27,9892 0,0420 0,0169 27,9830 c) Control charts for median and range (Me, R)

23 27,9968 | 0,0270 0,0120 27,9950 - Centralline: Clye =Me a Cly =R.

24 27,9968 0,0340 0,0127 27,9930 *  Control limits: - B

25 27,9958 | 0,0520 00216 | 28,0010 UCly = Me+t AR LClye = Me- A.R
Average | 27,9952 0,0326 0,0134 27,9925 UCL; = D, R LCL; = Ds.ﬁ.

CoefficientsA,, A;, A,, B3, B, D3, D4, d,, C,
~ Before determining the central lines and control linegyre depended on the sample size and the tax table, for n=5
it is necessary to calculate the central tendency aggsTaple 2.
variability - each choice means range R, standard
deviation and median. Consequently, for these values,Tiible 2 Coefficients for calculating regulatory limits for
calculates the average sample mean, the average variag§€ scope of subgroup n = 5
E:Se. average standard deviation and the average mediaf gg(g A, | A, | B, | B, |D; | D, | d, | C,

0,577 | 1427| 0690 0,00 2,089 0,000 2114 2,326 0/940

Statistical stability, we research it by control chart, the
control chart, we find signs of instability: points beyond
regulatory limits, 7 consecutive points above the center
line, 7 consecutive points below the central line, 7
consecutive points in a rising line, 7 consecutive points in
descending row.

Table 3 The regulatory limits and central lines foX , R)

Control chart for average [mm] Control chart for range [mm]
CL 27.9952 CL 0,0326
LCL 27.9764 LCL 0
UCL 28.0140 UCL 0,0688
~11 ~
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Figure 2 Control charts X , R)
In Figure 2 are displayed one below the other control charts, and the range of diameters, and how is the range of
diameters diagrams seen that the process is stable, since all points are between the upper and lower boundaries of
regulatory.

Table 4 The regulatory limits and central lines foX ,Ss)

Control chart for average [mm] Control chart for standard deviation [mm]
CL 27.9952 CL 0,0134
LCL 27.9760 LCL 0
UCL 28,0143 UCL 0,0280
~12 ~
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Figure 3 Control charts X , s)
In Figure 3 are shown below each other control charts means and sample standard deviations. Neither point

calculated exceeded regulatory limits, so the process is stable. When analyzing control charts for the variability of the
manufacturing process using statistical characteristics &t #mels can state a similar pattern of these curves.

Table 5 The regulatory limits and central lines {bte, R)

Control chart for median [mm] Control chart for range [mm]
CL 27.9925 CL 0,0326
LCL 27.9701 LCL 0
UCL 28.0150 UCL 0,0688
~13 ~
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Figure 4 Control charts (Me, R)

In Figure 4 are shown below each other control charts for median and range. As shown in the figure there are not
visible from a trend or a group of points that would signal the presence of a discrete causes of variation. The process is
stable.

: B Conclusion
Indicators for capacity control charteX , R) (2) are: Identification of the problems associated with poor
_ c&(USL— LSL) ~ 11906 quality products, identifying the causes of and
p‘T‘n continuous improvement is key to maintaining and
= = improving the quality of processes and products are
C.= min{ dZ(US_L_ X), dZ(X__LSL)} 2 essentiallhe article is an example of using control charts
P 3R 3R for monitoring capabilities milling machine comply with

setting. Control charts are used to routinely monitor
. o quality. A control chart represents a picture of a process
The index valueCy>1, Cp>1 say that it is the gyer time. A control chart tells you if your process are in
compliance of the production process. Vampk< 125 statistical control. The ideas above apply to more than just
manufacturing processes. We can use run charts and
control charts to monitor waiting times for bank

Cp= nin130511076= 10761

account of the process is a good fit for standaod yets.

~ 14 ~
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Abstract: This contribution is focused on optimizing the usage of space in the production process using software
Process Designer. The aim of this contribution is to suggest possible improvements to the existing layout of the selected
production process. Using the software Process Designer was chosen production process created in the 3D environment.
Subsequently, we have proposed the possible solution of weaknesses in production and this proposal was again created
in the 3D environment.

1 Introduction In this operation there are produced different body
Production, deployment and optimization ~ofParts either external or internal, for example roof, doors,

workplace are an important part of the productioflooring parts, splash-board, etc. [6].

enterprise. Today every enterprise is trying to optimize o ) .

and improve the production. Through these processes The main inputs and outputs in the production

enterprise becomes faster. [2, 9] The aim of this paperR&ocess of the front splash-board are shown in figure 2

to optimize the workplace through Tecnomatix — Proce$4]-

Designer.
2 Characteristics of pressing plant and
component for optimization INPUTS | PROCESSES E> OUTPUTS
Automotive Plant is a major part of the automotiv
industry chain, where is performed the production Coils Unwinding, H
different vehicles types in certain production facilities.| and cleaning, Mouldings
Production of vehicles, i.e. basic principles and| speet Strihgtztne;'”g’ ~ parts and
procedures in production are relatively uniform across al| panels pressing. carbody
producers. Automotive Plant consists of the following
operations [7]:
1. Pressing Plant, ] ]
2. Welding Plant, Figure 2 Inputs and outputs of production process
Z igggg&p The front splash-boarés the part of car body,
5. Control. whose function is mainly to cover up part of the inner

wheel curve and splash-board and to protect bogie

We focused on one part of the production facilitieCOMPONeNts - against external influences.  From an

on the Pressing Plant. Pressing Plant is the first operati%ﬁr.c’dynamic point of view it is very important the panel,
in the Automotive Plant (Figure 1). which by its shape and location serves the function of

bypass air abstraction when the car is in motion, because
around wheel curves and wheels themselves are places
with a strong division and resistance to air flow. In
figure 3 it is shown a 3D model of the outside front
splash-board for Audi A6.

Figure 1 The main operations in the automotive industry

~17 ~

Copyright © Acta Simulatio, www.actasimulatio.eu



0o Acta Simulatio

- International Scientific Journal about Simulation

Volume: 2 2016 Issue: 1 Pages: 17-22 ISSN 1339-9640

Peter

Malega

PROPOSAL OF PRESSING PLANT ORGANIZATION USING PROCESS DESIGNER

Precision trimming

[ L
' Trimming  of
allowances for
{| forming.

KUKA HA - 100

Figure 3 3D model of the outside front splash-board

3 Technological process of production and

material flow

Technological process of production of the outsidg
front splash-board from aluminium alloy Al — Mg with

marking 5050 is shown in table 1 [8].

Table 1 Technological process of production of the outside front

splash-board

Sheet straightening

Sheet

straightening or

| b b |

the levelling
devices due td

of shape
deformation

after sheef
unwinding.

the persistence

Levelling machine

Sheet mete

cutting to size
1250 (w) x 1800
() by table
shears
embedded in thg¢
straightening
machine.

D

Table shears

Precision cutwor k

Cutting the
profile of semi-
product for
further laser
beam
processing.

(High Accuracy)

Sheet mete

| forming through

| mechanical
forming

| technology.

Press DAS —EBS KUKA HA — 100

and DBS

Material flow comprising the production of

components consists of the stages shown in figure 4.

Preparatio

Imports of sen-finished goods (metal coil

Storage and preparation of metal ¢

Production phas

Sheet unwindin

Straightening and cuttinof meta

Cutting of precision laser trir

Manipulation and placing trims on pall

Insertion of trims into the transfer feed

Sheet metal formir

Manipulation and transpc

Trimming of allowances for formir

Expeditior

Handling (stacking) and stora

Expedition for further processi

Figure 4 Material flow
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4 Layout of theenterprise the exact shape, from which are then exported for further

Material flow in this case starts with import (respproceSSing. The |ayOUt of the Pressing Plant is shown in
delivery) of sheet metal rolls into the production planfigure S. o _
where they are stored and prepared for future operations. Given the character of the contribution we will not
After delivery and preparation of the semi-finishedurther describe each step to create workplace in Process
product are sheet metal rolls with the unwinding devicdgesigner, while workplace, i.e. Pressing Plant and
unwind and they are then straightened in the straightenegistribution of individual workplaces can be seen in

Together in the straightener are integrated tabf&ure 6. _ _ _
shears, with which material is divided into metal sheets The last part of this program is the creation of Pert
with a thickness of 0.7 mm and dimensions 1250 x 180¢ewer for the selected department (Pressing Plant). This
mm. After cutting, occurs laser cutting of trims, which aréliagram  shows the duration of the splash-board
then fed into the press feeder, where trims are shap@foduction, respectively the duration of every workplace
After forming, the mouldings are trimmed and cut out téstations) and their individual operations (Figure 7).

i i 1 E] 1 3 1 . i i) 1 . 1 : 1 [ 1'
=
Handling Unwinding L‘Eﬁlﬁm '
Handling us robot 1 Robot 1 machine gateway ¢ of
; robot 3 and 4 ~— 2 (Laser) and gear shest matal .
s [ = 3 | ) |~
= 3 ~ _E Levelling machine -
and table shears Storage of sheet matal
« (i) Lht:l rolls and crane
1 waste
; U
WC for U 0 —
B staff 1 —]
‘Warshouse of Machine
" tools and room and
Export .fos' further Nigial wraite accenonn of : maint ©
processing collection enFinesring units of r'... h 1 3
s [uig o | |
buildeig
t —_— ——
] = — i
! S | - !
. 0 T i 1 5 I P ! 5 = [ I 7 = (o ‘

Figure 6 Pressing Plant in Process Designer
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Figure 7 Pert Viewer — before optimization

5 Proposal of workplace optimization _

As the Pressing Plant is not fully automated, and at For this reason, we propose the replacement of,
individual workplaces are located workers, the productioforkers  with  robots and then the unification of
time of the splash-board is longer than with fullycOnveyors. S
automated lines. On the non-optimized workplace is the ~This change will have a positive impact on the
duration of the production of the front splash-board 10%hole production process of the front splash-board. The
seconds. On the Pert Viewer (Figure 7) we can see, tﬁgplapement of workers with robo_ts W|II_ mean that the
the longest duration is on the station of sheet metd¥ration of the sheet metal forming will be about 20
forming, i.e. concretely 45 seconds. Thereforeseconds shorter. This can be seen in figure 8.

optimization will be focused on this station.

Pert - PriineProcess (Checked Out By Me) v 0 X
Gl t 4 | XA e RPQA®E | VLH O @B T € LD 2 S
e Stestuemmdes e Sragiincang of mena! Ve Comegofmen | . [ve Shesmem! forms ve Precisos rimmng
}-p Duration: 1) Second = | Durstion 10 Second] | Durstion 255m\ci+ Duration: 25 Second} =P | Duration: 14 Second|
|
KU 2

Figure 8 Pert Viewer — after optimization
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In this workplace we had to create a place for
two robots and uniform conveyors. With the realization of
this change we have achieved:

e Increased productivity.

e We removed defections associated with the
production.
Production is flexible.
We reduced the operation duration in the
workplace

45 25

Sheet metal forming

Table 2 shows the individual workplaces, in which
are realized certain operations, operation visualisation and
duration of operation before and after the workplace
optimization, From Tab. 2 we can deduce that the
optimization in terms of workplace layout and the
replacement of workers with robots resulted in shortening
of the production time of the front splash-board in the
Pressing Plant about 20 seconds [8].

14 14

Precision trimming

The parts of optimized workplace are shown on
Table 2 Duration of operations before and afier optimization figures from figure 9 to figure 12.

o Duration of
g operation
:n. Visualisation of
s Dpekstiin Before | After
=
g
g 13 13
D [
=
72}
g &
=
i
o |
£ 10 10
&
S
&
P
e
gp 25 25
£
Figure 10 Workplace after optimization — second part
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Figure 11 Workplace after optimization — third part

Figure 12 Workplace after optimization — fourth part

Conclusion
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Based on the proposal, which was presented in the
previous part of this article — e.g. better placement of
conveyors and replacement of workers with robots — it is
possible to notice that this application can contribute to
more efficient production, time reduction and faster and
more fluent production of front splash-board. With these
changes we optimized the production in that way that the

production time is shorter about 20 seconds.

Acknowledgements

This article was created by implementation of the grant
project VEGA 1/0708/16 "Development of a new
research methods for simulation, assessment, evaluation

and quantification of advanced methods of production®.

References

[1] BANGSOW, S.: Manufacturing Simulation with
Usage and
Programming with Examples and Solutioridew

Plant Simulation and SimTalk.

York, Springer, 2010.

[2] RUDY, V., MALEGA, P., KOVAC, J.: Production
management. Kosice, Technical university of

Kosice, 2012.

~22 ~

Copyright © Acta Simulatio, www.actasimulatio.eu



	1339-9640(2016)2_1_1-8
	1339-9640(2016)2_1_9-15
	1339-9640(2016)2_1_17-22

