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Abstract: Using the specific features and functionalities from the adequate modules of a built ERP
software system adjacent with a flexible manufacturing cell (FMC) system, highly increases the efficiency
in production programming. It was developed a new software system composed from an ERPsolution as
.NET web application and an SQL database dedicated to the activities and components from the studied
FMC level. In description of the new ERP software package and data base were considered the
interfaces for the modules of the system, the specific features and functionalities in part production, the
inputs and outputs of the system together with the part production features and the specific management
reports.
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1. INTRODUCTION pointing to the interface shown in Fig. 2 where saited

In the paper are shown the interfaces of componen&mhgchr.?]anch'mng] {:)anrlzm;%rs d';r:adns'tc?r?s Iwwaglf' 01; t_f;e
modules of the ERP application developed in thepreselntleg tr\:\g interface contailning trl1e o;/erall Ip:a?ﬁdn |
doctoral activity by the authors, the functional risro planning with the Gantt chart preview and the cairitor

Ig)g;’nc:roe i(I:r;FI)Utfesac)nudrcg:tplrjr:zngf eEnReit aﬁ)ﬁl'cgk'/log f?Orrintroduction of the total number of part manufaetuat
9 9 the moment of completion [1]. Once the planning is

][nacthlnln?t._ Thefpéllggr prffsent the Epecmc_t;‘]egt{;ﬁ performed the personnel from FMC level generate the
unctionafities o software package with d appropriate reports accessing the ERP applicatih w
for technol(_)g|cal resources management in FMCan intranet/ internet terminal. Based on the repast
together whit the pracUcz_;tI_way for managing th_eada started the production. After the production igtsid, an
about a complex machining part production in the , ora0r complete daily the total number of parts
composed referential FMC. In the paper are pre€entenanfactured at the completion time. The production
too the main reports for utilization at the FMCééand  5cked/ monitored by checking/ listing the report

in monitoring/ tracking the production. containing the production ratio with all parts
manufactured at the time. For each part is possiige
2. INFORMATION tracking of production evolution in time. Followirthe

Initially it was composed the FMC system for steps presented above is completed the practicalofva
machining. It was made an analysis of the companentdata management in the ERP software system.
and activities from the level of FMC referential deb The utilization of the ERP software system iststar
for machining with Gantry robot [6]. The components Whit the introduction of data about the machines,
and activities are formed the basis of developimgERP  industrial robots, parts, bar pieces and machinkhgxt
application for production planning and the datab&> in the ERP system is possible to compose the
were identified the features of application funptities =~ manufacturing technology for the part whit revabus
and database. In the activity of analyzing the sesfda  surfaces and to introduce the parameters for each
FMC system for production planning were identifddo ~ technological step. For planning the productioe, BHRP
the component modules of the ERP applicationsoftware system was designed whit the Production
corresponding to practical functionalities and wibokv. Planning module where the user can introduce tae st

2.1. The specific features and functionalitiesin part date, the _finishing date ar,‘d, the t_otal number of
production manufacturing parts and also it is possible to rgarthe

The specific features and functionalities of tHepE ~ Project file containing the production plan. Foarpiing
software system in part production are describing t the productlor? it is essential to know the_fun@Matqs _
manufacturing of the parts whit revolutions shapesOf the machines, and once the availability of it is
starting from the bar piece until completion. identified the production can be planned. After the

In Fig.1 is presented the functional interfacettud production is launched it is possible to track stegus of
parts manufacturing technology module, showing theit in time by monitoring the ratio calculated agqent of
tables and controls corresponding to the steps othe total number of parts manufactured at the tame
machining contained in the part technology. It dan the total number of parts planned to be manufadtute
observed the hyperlink corresponding to each stepis possible also to generate specific reports aCHédel.
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Fig. 1. Part's manufacturing technology.
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Fig. 2. Technological parameters setting.
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Fig. 3. Application interface- the overall production planning.

Tablel

The Utilization of technological—infor matics system

The lnput/ Output datain technological —informatics
systems
INFORMATICS | TECHNOLOGICAL
SYSTEM SYSTEM
INPUT Data about: - FMC
DATA - FMC Components
Components | -  Data about part
- Manufactured | -  Semi-part
part - Input data from
- Semi-part informatics
system
ACTIVITIES | - Data input - Revisions and
- Part machines
technology maintenance
- Project and - Tools sets
Web planning | -  Machines
- Launching programming
production - Machining
reports
OUTPUT - Reports - Parts
DATA - Part - Production status
technology (Project
- Film planning, no. of]
technology parts, web
- Manufacturing report)
planning
-  TCs status.

2.2. TheInputsand Outputs of the New System
In Table 1 the input data, activities and outpuiada
are presented for the informatics system, techncabg

system forming holistically the table of technolkgt
informatics system utilization.

Every system is characterized by the inputs and the
outputs and also by the specific activities enisepat its
level. The output data from informatics system hs t
input data for the technological system and simile
output data from technological system become idpata
for informatics system. It can be observed thegraton
of the two systems and the main outputs consisting
manufactured parts and specific reports for laumghind
monitoring the production.

2.3. Part production in the new ERP software system
Starting from the Production Basis module of the
ERP software system is possible to manage the data

about shape and dimensions of every part possibiee t
manufactured in the FMC technological system. la th
interface of the Production Basis module is avédad
hyperlink to the manufacturing drawing for part aad
hyperlink to the part manufacturing technology. Tite
containing the manufacturing drawing for part is
managed in the interface and can be updated with a
newer version at any time. The part manufacturing
technology is selected from the existing part
manufacturing technologies composed in the specific
module with the same name. In the same interface is
possible to generate an Excel report containingdtie

of the parts manufactured in the FMC. After thetpar
data are introduced in the informatics system tkeru
proceed to compose the part manufacturing techgolog
In the Part's manufacturing technology module are
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introduced the preliminary data of the technology After the production is started is possible to knthe

consisting of an identifying code, the starting pace
and the part to be manufactured. In the data tabhe
the interface is available a hyperlink pointing ttee
interface for introduction of each step of machinioy
selecting from the existing data in the systemohiiced
in the Production Basis module. In each line ofadate
contained the details of machining as the Tool @ent
the tools, the machining
parameters. The parameters data are managed in
distinct interface accessible by a hyperlink frohe t
interface containing the steps of the part’'s mactufing
technology. In the parameters setting interfaqmissible

to manage all the data about a machining step Bad a
the image containing the representation of part thed
tools in working position. Once the parametergystnd
the entire part manufacturing technology are saked
user can verify the availability of the machinesnfrthe
FMC, in the next future, in the Machine Status medif
the ERP software system. When the availability hef t
machines is sated, the user can proceed to producti
planning of the part.

2.4. Reportssupplied by the infor matics system

type and the functional

status of manufacturing. Having the right inforroatthe
technicians from FMC level can program the machines
can select the right tools for machining and asktlie
appropriate piece-bars for manufacturing the part.

2.5. Specific Management Reports supplied by the

infor matics system

All the reports are generated containing the data
existing in the database at the moment of genegyatihe
data contained in the database is managed by the ER
software application modules. In the ERP software
application for technological resources managenient
FMC is possible to generate the needed reportbeat t
production starting and monitoring, mainly in the
Reports module but also to the each specific compion
module.

In the Reports module with the selected category
Production, the interface contain a table whereliated
the information about production as direct dataasr
hyperlinks to relevant adjacent reports. From the
Production interface of the Reports module is fregio
see the current status of manufacturing, the part
manufacturing technology, the part manufacturing

The ERP software application is composed from fivedrawings chart, the machines and tools used the

functional modules: the Production basis module th

machines status and the Project file of production

Technologies module, the Production Planning maduleplanning. In Fig. 4 is presented the Part's proiduct

the Machines Status module and the Reports mottule.
each module is possible to generate reports cangain

planning using Gantt chart in Microsoft ProjectHig. 5
is presented overall part's manufacturing technplog

the data existing in the database at the moment ofeport containing the machines, tools, machining an
generating. Those reports are shown in tables ef thparameters. The report is printable from the browse

interfaces. Each interface contains the functioydlr
generating the report from the screen as Exceldiport.
On the overall activity the main reports are getseran

level. In Fig. 6 is presented the part manufacturin
drawings chart report. For each step of manufauguri
the report contains a graphical representatiorhefpart

the Reports module. The Report module contains dn the moment with the tools in work position. Tieport
control for selecting the category of reports to bealso contains the name of machining, the tools and
generated. The categories contained in the setectiomachines (Fig. 7).

control are: standing assets, mobile assets, ttmfins,
production. The standing assets category repotiagtn

the data about the machines and the robot from FMC

3. CONCLUSIONS
It was presented the new technological-informatics

system. The mobile assets category contains a&ystem made from referential FMC for machining and

subsequent control for selecting the group of as3dte
groups of assets contained in the subsequent isgject
control are bar-pieces, parts and tools. Selectivy
wanted options is possible to generate the corretpg

the ERP application developed in the doctoral
preparation activity by the authors.
There were presented the advantages of using the

informatics systems for resources management tegeth

reports containing the data about selected group owith technological systems. There were presented th

category listed in the selection controls. The nmaports

specific features and functionalities of ERP softwa

for launching the production at the FMC level are package with data base for technological resources
generated selecting the Technologies and Productiomanagement in FMC. It was presented the practiegl w

categories from the Report module level. The prtidoc
launching reports contain all the information nabde
the FMC level about technology and planning fortstg
the manufacturing. In the ERP application
technological resources management in
manufacturing cells is possible to generate repaivtsut
part manufacturing technology and part's manufaotur
drawings chart, tool sets, machines status, pramhuct
planning and monitoring. The main reports contdia t
information to answer to questions like: when trtsand
finish the production, which are the machines, nrdnb

for informatics
flexiblecorresponding to the need of activity. It was deththe

for managing the data about a complex machining par
production in the composed referential FMC. Theegew

presented the goals of operating the technological-
systems and the specific reports

practical utility of the generated reports in the
informatics system. The technological-informatics
systems are the step forward in the development of
industrial manufacturing systems. The developed ERP
software system is a dedicated tool for efficient
technological resources planning in FMC for maafgni

needed' machining parameterS, tools to use, in @ wo partS whit revolution surfaces. Overall there wasdm

how to do the manufacturing.

original contributions by forming the referietFMC
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Fig. 4. Part’s production planning using Gantt chart ircidsoft Project.
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Fig. 5. Overall part’s manufacturing technology report.
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