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Abstract

This article contains a brief characteristic of alected textile company. It also
presents the description of realization of seleqtegcesses directly connected
with a production process, starting with foreseethg rate of sale throughout
supply and production planning, and closing witk tiealization and settlement
of the production process in relation to turnovéock. The role of integrated
computer systems in the realization of successages of the production proc-
ess is also concerned.

1.THE CHARACTERISTIC OF THE COMPANY

The article is based on the author’s cooperaticdh ane of the companies settled in Biel-
sko-Biata area. The company produces and saleitetgoiods. The products may be divided
into two basic groups:

a) floor coverings — runners and mats, bathroom nsé@ mats, etc. — produced mainly in an

MTS relation (make to stock),

b) special fabrics — non-woven fabrics for shoes, lgihoy, motor industry, geo-textiles with
grass seeds for protection of slopes and embankifinst aid blankets, protective trans-
port blankets, etc. — made directly to consumerdérs (MTO — make to order).

The company has implemented the integrated compystem Rekord.ERP written by the
Rekord Computer System Company in Bielsko-Biataak been implemented in the following
departments: production, logistics, trade, finareenan resources, accounting and also it has
been introduced to management informative syst&ims.package of Rekord.ERP is a module
system that consists of number of basic and additimodules, owing to its open structure, it
can be completed and improved by new additionadtians and modules that satisfy the needs
of a specific company.

" Eng. PhD. Grzegorz Gunia - Production Engineebliegartment, Faculty of Mechanical En-
gineering and Computer Sciences, University of BeiBlata, Willowa Street 2, 43-309 Bielsko-Biata,
Poland.
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2. SUPPLY AND PRODUCTION PLANNING
2.1. Introduction

The production planning process in a selected moaiglpany refers to goods produced in
an MTS (make to stock) relation, which means a eamigfloor coverings, and it is realised in
the following stages (Fig. 1):

a) preparing quarterly sales forecasts,
b) making monthly sales forecasts,

¢) making monthly production plans,
d) starting orders (production orders).
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BOM - Bill of Materials
MRP - Material Requirements Planning

Fig. 1. The model of production and material reguient planning in a company

The successive stages of production planning aretdst directly influence material re-
quirements foreseeing and planning. This proces$ éspecial importance to major materials
that have to be initially booked and ordered iné¢kact amounb,, (formula 1) at the suppli-
ers’ two months ahead in a quarterly arrangement.

D = Z Fy oy 1)

where:
D.. — quarterly demand for the material,
F,, _ quarterly sales forecast for produgt

N=me — cONsumption standard of matemaln a productv, (norm of material usage)
W —the quantity of products.
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The current orders for booked materials are sestrdingly to monthly production plans in
monthly or two weeks’ batches. The quantity of uidilal materialsZ, is established on the
basis of an MRP (Material Requirements Planninggedure (formula 2).

sz_:iRW—ism—iPm (2)
¥=1

==1 x=1
where:

Im; _the quantity of i-order for materiift ,

Rm: - the quantity of materiai indispensable for a production order realization
(planned material expenditure in an analysed penfdiome),

Z — the total number of production orders compléteain analysed period of time,
Smx — the actual quantity of materialin stockx,

X —the total number of storehouses,

Eny — the amount of materiah booked in an ordey (planned materiain receipts in

an analysed period of time),
Y — the total number of all supply orders in an gsadl period of time.

Moreover, the above is true on condition that thmltquantity of material booked for a
quarter of the year is bought (formula 3).

Dy = isz 3)

i=1
where:

Dy — quarterly demand for materigg |,

Z‘"’*i— the quantity of i-order for materigit ,
| —the total number of all supply orders completed given quarter of the year.
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Fig. 2. The file of sales forecast and productitamp in the Planning module
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The planning process is supported by the Plannioguhe used in a computer systems
company (Fig. 2). Sales and production planningadements are involved in the realization of
the planning process.

2.2. Quarterly sales forecasts

The need of constructing quarterly sales forecasitsye all, results from the access to main
raw materials indispensable for producing goods ftecessary to send a preliminary order for
raw materials that are needed (to book them astippliers’) for next quarters of the year.
Hence, the foreseeing does not have to be consttwagth a maximum accuracy for specific
goods (products with fixed dimensions), but it d@ndone on general terms by referring to
material square metres of specific patterns angjdgs

| Sales department |
T

Introducing
forecastitems

Planning v
‘ Quarterly sales forecasts

Material requirements

planned Own orders
orders items

category of temporary orders (REZ)

Own orders

Fig. 3. Preliminary orders (reservation) for rawtenels

Quarterly forecasts are prepared by the sales thegat staff, and they contain the division
into individual months according to both sales gs@$ from the previous periods and regis-
tered long-term orders placed by consumers. Thiesis jare created in terms of range (with no
distinction between specific products — it mearad the product widths are not considered) and
given in square metres. The plan items are enterdde Planning module in th@uarterly
Forecasts Categor(KWA).

On the basis of a developed structure of produes have become a part of plan items,
material requirements are established and they therbase for a supplies department for a
preliminary reservation of raw materials at theigos’ (Fig. 3).

2.3. Monthly sales forecasts
Monthly sales forecasts, and similarly quarterlgefasts, are prepared by the sales depart-
ment on the basis of sales analyses from the prs\periods and registered external orders.

These plans have to include the quantity of rawens booked according to quarterly fore-
casts (Fig. 4).
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Fig. 4. Comparison of quarterly and monthly satesdasts and production plans
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Comparison between demands for raw materials Comparison between demands for raw
resulting from KWA and demands arising from materials resulting from MIM and demands
MIM prepared for a quarter of the year arising MIP

Fig. 5. The relation between separate groups etfsts and plans

These forecasts are prepared with an accuracyémific products (including dimensions),
the realization date is established (the requedass) in a weekly table.

The plans are introduced in the Planning modul¢h& Plans categoriyllM — Monthly
Sales Forecastshat is specially designed for them. On the badisapproved forecasts,
Monthly Production Plans (MIPare generated by the system. Figure 5 illustridgeselations
between individual groups of forecasts and plafse @&pproved items in sales forecasts are
blocked to prevent any changes. Possible changsslés forecasts (and thereby in a produc-
tion plan) that are going to be made by the satgmdment, have to be agreed with the pro-
duction department.

2.4. Monthly production plans

Monthly production plan (MIP)tems are generated by the Planning module obdkgs of:
1) the approval of monthly sales forecasts items,
2) confirmation of orders placed by consumers,
3) orders that are being completed at the moment,
4) the current level stock.
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The approved items imonthly production plans (MIPyre the base for ordering materials
(Fig. 6) by the supplies department and startimgis for ready-made goods by the production

department (Fig. 7).
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Fig. 6. Ordering materials
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Fig. 7. Starting production orders

On account of the fact that the sales departmentat@ short-term orders from consumers,
it may be necessary to correct the production tilahis being carried out. Due to the fact that
any changes in the plans influence directly theent requirements and the production plan
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items accomplishment (approved previously), allections have to be agreed with the pro-

duction department (fig. 8):

1. Introducing a new position ia monthly production planvith determining the required
guantity and the realization date (requested datedrketing department

2. The analyses of possibilities of producing a neemit—production departmentVerifica-
tion of the demand for raw materials on the levialasv material index (the preview of the
guantity and the number of orders where it is neq)i

Comparing raw material requirement

Planning Produc] "*Yest®d] sianno Product| "*esed|  Siaring
Guareiyeals oreca Monthly sales forecasts| Monthly production
(KWA) (MIM) plans(MIP)
Planned quantity Remaining Planned _ Ordered
quantity uanti uantit

Material needs for plan modification
plans execution lanned quantity +/-

Materials Management Material needs for

plans execution

\ Material requirements fol
process planning sheets

Production Planning
and Control

MRP

Material Requirement
Planning

Own orders items II |

Own Orders

Fig. 8.The model of making changes in a monthlydpotion plan

3. Introducing a possible date of order realizatiorataew position (a confirmed date) and
also establishing a date when a new position irpthe should be confirmed by the market-
ing department production department

4. Confirmation of a new position inraonthly production plar cancelling it (removing the
position from the plan) marketing department

3. THE REALIZATION OF PRODUCTION PROCESS

3.1. The preparation of the production

Production orders are started on the basis of ddsnarade by a supplies department. Ma-
terial requirements and planned labour intensitydieother stages of the production process
realization result from the standard data introduicethe Technical Preparation of Manufac-
turing module of the computer system. The exempdaitg are illustrated in Fig. 9.
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Fig. 9. The structure (a) and the route (b) ofemeplary product

The standard consumption of separate componerdsté&gmined according to their per-
centage share in the product. Following the peeggnshare calculated by a technologist, the
computer system calculates the range of a compsmensumption in a structural product unit
or a half-finished product (Fig. 10).
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Fig. 10. The components edition of a exemplary-finihed product

A distinctive feature of the analysed company & féct that the technical costs of produc-
tion may be considerably influenced by the choitéhe appropriate components. Relating to
this fact, the designed technological variantsediffnainly in the raw material composition
(Fig. 11). These differences change the produat@st even in the range of 50%. This results
in the necessity of an accurate identification tiredsettlement of components.
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Fig. 11. Technological variants of an exemplary-fiaished product

3.2. The organization of the production process

The production process of floor coverings is diddeto four main stages (Fig. 12):
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1. Orders for rag cloth- the orders include raw material cutting, teaamg balling the
rag cloth.

2. Orders for ground non-woven fabriesthe orders include mixing-tearing, carding,
and stitching (and also producing the warp).

3. Orders for raw runners- producing the cover with Araloop, mechanical/andnan-
ual darning and glueing (producing the warp is astuded).

4. Orders for finishing the productg¢runners and mats) hemming and sewing, comb-
ing and rolling up, and additionally, orders fortmaclude cutting and packing.

| RAWMATERIALS STOREHOUSE ‘
] @ Deliveringthe raw material for orders (RW)

Producing rag cloth

Deliver_ing material for
prodction (MI-MI-) SEWI-FINISHED PRODUCT
STOREHOUSE

Producing ground
non-woven fabrics

| PRODUCTION STOREHOUSE ‘
) . SEMI-FINISHED PRODUCT
Expenditure for production —
RW generated by PW @ Q STOREHOUSE
Producing a raw runner Warping
SEMI-FINISHED PRODUCT
STOREHOUSE

Finishing the product
(orders for runners or mats)

Production revenue (PW) @

FINISHED PRODUCTS STOREHOUSE ‘ ! - Production order

Fig. 12. Basic stages of the production of flooverings

Figures 13 and 14 show the diagram of exemplargramhlizations for half-finished prod-
ucts (ground non-woven fabrics and raw runnerses€horders are started centrally in the
Production Department that is responsible for sypphlancing the demand for materials and
production, starting, controlling and coordinatiohthe realization of production orders by
separate production departments.

On the basis of started orders and generated mrgdasning sheets prepared by the pro-
duction departments, production documents areqafifwrders and process planning sheets for
an order realization). Figure 15 presents somstitiive documents. These documents (com-
pleted with pieces of information saved in the catep system) are the basis for delivering
materials and half-finished products to departmetitsy also are the order for production
realization and they enable the registration of gleted tasks.
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AR TOTAIN OO TR
30 Mw Zgrzeblenie, przeszywanie Ina zlecenie/
| Konec
b)
BRECO Sp.z o0 Datawydania: 2008-01-24
Przewodnik/dyspozycja na ARALOOP'A Wydz: ARA

praswedni (Gysponyepynr AR 0T 0 A ARTALER AR WA MO

dowyrobu: 25COWS000118 3383 llos¢: 1500,00 MB

Operacja: 20 Tworzenie okrywy Stanowisko:  Araloogy
2SCOWS000119  Chodnik surowy WS SABA 01 j.braz 120 em

Operacja: 20 Tworzenie okrywy Stanowisko:  Araloogy
2SCOWS060419  Chodnik surowy WS ROMA 04 zielony 120 e¢m

Fig. 15. Exemplary production documents
a) ground non-woven fabric, b) raw runner
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3.4. Production registration (the production operaion and stock turnover)

In connection to needs related to the necessithieExact identification, material and half-
finished products settlements that were delivemdrfdividual orders, and also owing to the
fact that the used computer system is open, amutrey things, it was possible to design and
create a specialised additional production registitamodule (Fig. 16). The production is
registered by the employees directly involved ie groduction process and it is done on the
basis of process planning sheet with the use a$tragon stands that have been prepared for
this purpose (Fig. 17).

ST=TEY
Kartokeki Przetwarzanie Raporky  System  Pomoc
Araloop'y | Cerowania | Whakniny Raporty
JL
Flizelire Belowania | Szarpanie Zakoncz
wit, igtawe, .. | Kalandro,., | Podklejanie
|Eaza: BR_ROE [tk apanik: e [z

Fig. 16. The main window of production registratimodule

Fig. 17. The production registration place

After producing every single piece of a productiftfiaished products, finished products),
the worker records all essential pieces of inforomatelated to the realization of the operation
(Fig. 18). On the basis of recorded data by theleyae and read off from the scales (inte-
grated with the registration stand), the compugstesn:

- logging the realization of technical operation;

45



— generates the identification number of manufacturalf-finished products/finished prod-
ucts (the number of the item);

— generates (with specific operations) expenditureud@nts for materials and half-finished
products on the basis of the half-finished produgnber given by the worker and the data
on the components written in the process plannivegts — the quantity of delivered mate-
rials is established according to the weight oégistered product and the percentage of its
components;

— generates (with specific operations) a revenue mhect for products (half-finished prod-
ucts, ready products) — the quantity results froendmount recorded at the registration, and
the number of batch is compatible with the numberroitem generated by the system.

a)

b)

Product identifier
generated by the
system

Kod kreskowy:  fwy32007012300100530

Widknina pod koc przemystowy 7/

Pozostalo: 16508,5
Dihugost: 100 Tload kraki: 6 odeayt|
Wagai  odeawt|[ 51 Mieszanka: | D odaavi]

W Zakoncaona
" Dstatnia sztuka o OK X Cancel
I Do szarpania

Data wykonania: |[on08-01-24 = e Zmiany: 1

Kodkreskowy:  [R3200700640015001

Half-finished product

Kod prac: — identifier expended for the
Z — e realized operation
—

Dlugosts —

N whokning: 150703261, o5 krajkit i}
Mieszaria; o

¥ Zakoficzono I~ Koricowka wiokni

I Ostatnia sztuka " Zatwierds | Anuluj |

Kat |Lp zlec|Nr sztuki [indeks [Nazwa indeksu

:A‘RB 001 3076461 2SCOWSD00119  Chodnik surowy WS SABA 01 jbraz 120 cm
| JAR3 002 307646 _2SCOWSDE0419  Chodnik surowy WS ROMA 04 zielony 120 cm

Product identifier
generated by the
system

L]

Data wykonania: E:!DOB-DI-!D -I N il

Fig. 18. Production registration laps
a) non-woven fabrics, b) raw runners

According to the introduced pieces of informatitime product label is printed (Fig. 19).
This enables to identify the product and facilisatenning the stock turnover (including the

product sales).
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3WPC72509935B
Art.: 618
Nr sztuki: 12-08-00017
L= 100 szer.:
2008-01-24 08:48:10

Widknina pod kac przemystowy 7/250 99 rkl 200 cm zar.

Waga: 51 3WPC725099358  Gatunek:
17

1208000
Breco Sp. z 0.0.
www breco.pl tel. 33-49-094-300

Fig. 19. Exemplary labels of products and halfdiréd products

4. STOCK TURNOVER

Figure 20 is the illustration of the stock turnoleyout. In order to hold store men respon-
sible for entrusted raw materials and half-finisiedducts, and at the same time to make it
possible to prepare a precise material settlenmnbriders without any unnecessary organiza-
tional difficulties, the components expenditureasried out in two stages:

— reallocation of raw materials for production (protion and department storehouses);

— an automatic expenditure according to manufactureshistered products (half-finished
products, finished products) and the consumptiamsowritten down in the process plan-
ning sheets.

The reallocation of products to the sales storehdull-/MM+ and preparing the external
delivery documents (WZ) is realized with data ooites (Fig. 21a) and product item numbers
that precisely identify the sort and product qusn¢Fig. 21b). The product item numbers,
when the products are transported to the salestsiose or while being loaded, are read in
from the labels to the data collectors memory. Afileking the device with the computer, a
text file with the list of numbers is exported amctording to it, the turnover document items
are formed.
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receiving raw materials
Pz

| RAW MATERIAL STOREHOUSE

It

| PRODUCTION STOREHOUSE

Delivering raw materials
for iondepartment

Expenditure of raw materials for

orders -RW generated by PW

accordingto the structure in the
process planning sheets

Expenditure of raw materials for
orders -RW generated by PW

Expenditure of semi-finished
products for orders RW generated
by PW according to the structure in

E accordingto the structure in the
i Manufacturin: process planning sheets
: fhar e LTS
H 14
E __________________ Receiving semi-finished products q
b
SEMI-FINISHED PRODUCT workers

PW according to data registrated

the process planning sheets STOREHOUSE

: __________________________ - Receiving half-finished products —
PW according to data registrated b

workers
| PRODUCTION STOREHOUSE k T

Reallocation of finished products to!
a sales storehouse
4 MM- / MM+
| SALES STOREHOUSE I

Products sale
wz

Fig. 20. The simplified diagram of stock turnoverai company
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5. THE INTEGRATION OF THE COMPUTER SYSTEM WITH THE

Fig. 21. The use of data collectors in forming ktwnover documents

a) the example of a data collector, b) productti€ieation in stock

PRODUCTION LINE
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The companies that use or introduce computer systhat support the enterprise manage-
ment, more often aspire to the integration (linkin§the computer systems with the machines
they owe (numerically controlled machines or anomatic line). The planned linking of a




stitched non-woven fabrics production line in a pamy that uses the Production Planning and
Control module of an integrated computer systean, ke the example of such an integration.

a)

b)

Fig. 22. The components of stitched non-woven €almioduction line
a) final needlepunching unit, b) control desk

The line is composed of a number of units (Fig22} are responsible for next stages of
the production of stitched non-woven fabric. Theib@omponents of the line are:
— dosage-feeding system,
— accurate expander with a shaft,
— mixing chamber,
— system of carding machines with a piling machine,
— preliminary and final needlepunching machine,
- winding reel.

The integration process will permit:
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— adjusting automatically technical parameters otsate line elements according to records
in a computer system connected with separate pteduc

— registering corrections of technological paramet@msoduced during the production
process,

— recording time parameters (related to the line aijen) — stoppages, starting orders, the
time of finishing product items, etc.,

— creating even accounts of the production ordeiza&tidn.

6. SUMMARY

Introducing the integrated computer system andticigahe right supply procedures, to
large extend, have organized and facilitated tipplsyprocess, especially in the area of critical
materials that have to be booked at the suppligrs’months ahead in a quarterly cycle and
also have to be bought in full. The system allowrstifie current control and verification of the
ordered materials usage.

Parallel designing and introducing individual dedéd modules of the production registra-
tion that besides the registration of finished atiens of production processes, enable to gen-
erate turnover documents according to real paramefea product, and also allow to prepare
the detailed settlement of material costs and obatrstematically the order realization and the
material consumption. Particular effects have beleserved in the area of the settlement of
cooperation.

The next stage of improving the computer systera @ompany that involves the integra-
tion of the production line with the managementprting system will allow to keep the de-
tailed process parameters tied to the specificypihdo automate programming of the produc-
tion line, and to analyse the production processenmoecisely. And owing to the process pa-
rameters registration, it will be possible to asalythe parameters influence on the product
description.
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