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Abstract: The paper describes a metallurgical enterprise ingroduction plants, including assortment of the
manufactured products. The paper continues byysters of placing these products into a dispatchelhause of the
rough rolling plant, describes its benefits anddisntages in connection with another processaksdtcontains several
alternatives of products disposition in warehougib wegards to certain criteria, as well as reasgng the enterprise
should place emphasis on a correct lay-out of thdyzts, which will lead to the grow of the effeetess of placing and
dispatch of the products and - by this - to theekese of the total costs of the enterprise.

1 Introduction 2 Metallurgical enterprise

As far as the company wants to be successful and The manufacturing activity of the enterprise is mhai
competitive, it must approach systematically to théocused on the production of machine parts, steel
logistics management and to control particulanvitis as  structures, engineering investment complexes and
comprehensive processes. The main aim of the logistproduction lines, operating cylinders, castingseeltsets
management is the maximal satisfaction of all custts and axles. A part of the enterprise is also a pestessing
requirements with the required quality, in agreetetand shop and an electric motors repair shop. Enterprise
with the minimal costs. is preferably focused on the metallurgical induysnyt

The first part of the paper presents a metallutgicit also can satisfy needs of the customers deatinthe
enterprise and contains a description of its prbdnc petrochemical, mining, machine engineering, buddin
plants and all manufactured assortment of the rooljhg  automotive, etc. industries. The annual manufawur
plant and the dispatch warehouse where these items capacity exceeds 3 mil. tons of steel. The entee@xports
stored and also processed. its products to more than 60 countries across thrédw

The second part of the paper deals with the sysfem  The entire enterprise consists of several productio
placing the products in the dispatch warehouskeefdugh plants. Particular plants produce a wide spectrdm o
rolling plant. Proposals of placing with the use oproducts and also provide all sorts of serviceges€hare
professional literature are here also discussed. Cocking Plant, High Furnaces, Steel Plant and Rplli

Consequently, a Pareto analysis is worked out, alg¥ant. The Rolling Plant consists of Rough Rollrignt,
known as an 80/20 rule, which identifies the mosContinuous Wire Rolling Mill, Band Mill P1500 and
significant products manufactured and placed in thdedium and Fine Rolling Plant. This plant manufaetu
dispatch warehouse of the rough rolling plant. €hedong flat products which are being used for corciions
products are afterwards divided into groups andgobps and structures, for example, structures of highage
and consequently - based on the, "ABC" and ,,XYZtolumns.

analyses — the most suitable placement of theskipi®in The Rough Rolling Plant this paper is focused atied
the warehouse is selected with respect to the ggattion  also the HCC Rolling Plant, manufactures roughiceat
of the dispatch process. steel, starting from separate circular rods, thhosigaped

The last part is engaged in evaluation of the pgapof  steel (profiles of L, V, |, U etc. types) and atgecial steel
the disposition of the products, which will cause growth profiles. Profiles of steel armatures and flat Istee also
of the processes effectiveness, mainly by means wfanufactured here. The profiles are placed iisgatch
decreasing the manipulation times of the cranesthad warehouse of the Rough Rolling Plant, where other
searching time of particular products. modifying operations are also performed [1-3].
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3 Products placing system will be, thus, decreased. There are five main mesfw the

Random organization of the warehouse is one of tif@rrect lay-out of the warehouse, and that is tioevti of
easiest types of storing we know of. Very simpdiily, it the outputs, improvement of the flow of productse t
is a system of random storing, when different statems ~decrease of the costs, improvement of customewisee
are placed to the nearest free places which arertly ~and the provision of better conditions for empleyfs.
available [4, 5].

The procedure of proposing a lay-out of the stoemga 4  Pareto analysis
is not easy, because it is necessary to estimatentemy The Pareto principle (also known as the 80/20 rule)
products and of which type will be stored by theegorise. should be used by each organization which wishes to
Especially difficult is to sketch out the warehoasea in increase its effectiveness and satisfaction. Itroaitiply
regard to big companies with a wide assortment @bmpany's profitability and improve quality of thetal
products. After that it is necessary to lay-outwlaeehouse services, while decreasing the costs. The 80/20asserts
area and propose alternative possibilities of gmiyfrom that a minority of causes, inputs or endeavoursllysu
which only one solution best meeting conditions ofeads to a majority of results, outputs or sucesssts. For
effectiveness will be selected [6]. example, 80 percent of outputs is the result op@ent

As far as the stored products are concerned, tleéinputs, or 20 percent of products brings 80 petof the
warehouse can be organized with respect of sevetatnover [9].

following criteria [7]: The 80/20 rule can be also applied to the assottofen

« products with high turnover rate are situated asecl the manufactured products - see Figure 1, wherecgou
as possible to the main dispatch place, see products manufactured by the metallurgicak prise

- products with slow turnover rate are situated ia thin one of its production plants in 2017. The most
most distant places in the warehouse, manufactured item is so called V-Profiles (the \bffkes

« other area is determined for such products whicife¢ most frequently used for the construction ahhi
come into the warehouse regularly, or for suckoltage columns), which have more than a 60 % sinare
products which requires performing other operation®e all manufactured assortment placed in the tilpa
(modifications or processing) prior to the dispatch Wwarehouse of the Rough Rolling Plant. A smallemtjx

- storage premises should be configured with regards®f P-Profiles (flat shapes) and U-Profiles is mactired.
the speed of selling as well as to the differenice dhese 3 types together (V, P, U Profiles) creatos all
sizes and types of the stored products. items placed in the dispatch warehouse. The ouwifpilte

Pareto diagram is, thus, the identification of thest
Provided the enterprise observes a correct lagiabe ~ Significant items (items with the highest turnovate) of
warehouse, of its areas and stored products, thkecmsts  the dispatch warehouse.
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Figure 1 Overall share of particular products in20—- Pareto analysis
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5 Division of products into groups (V-profile), which create more than 60 % of theatot

5.1 ABC analysis quantity of the products placed in the dispatchelvause
Based on the data obtained from the statement Bf2017.The "Group B" consists of P and U Promﬁmgse

balances of the dispatch warehouse, a quantityhef tProducts, however, create just more than 23.5% Th

manufactured products was determined (see Tabngl), Products included in the "Group C" has the lowest
these products were consequently divided into gsouff€guency of production. This Group consists ogéntypes

depending on the frequency of production. The “@rat  Of profiles (I, O, L) and takes almost 16 % of tutal
contains products with the highest frequency ofipotion ~ duantity of the stored products in the given year.

Table 1 Division of the products into groups depegan the frequency of their production

Group Product type Quantity (t) Frequency (%) Cumulated (%)

I-Profiles 8,352.4 4.5 4.5

C O-Profiles 10,139.Q 5.5 10.0
L-Profiles 10,528.7 5.7 15.7
U-Profiles 21,876.4 11.8 27.5

B P-Profiles 21,942.6 11.9 39.4

A V-Profiles 112,297.9 60.7 100.0

185,136.4 100.0

5.2 Division of the warehouse into zones on the stored products of this group, the time loss isisfithe
basis of the “ABC analysis” lowest.
Group A , .

The main principle is that the products of the @gro | 1
' § Loading platform §

A", which are the most significant for the compdrgm
the point of view of the frequency of productiongea
situated in the place, which is the nearest toldaeing
platform - see Figure 2. This place is strategycall
important because bunches of products weighingiéens
will be loaded (dispatched) quicker if they araiaied in A
this area. Due to shorter distances which musteheled
by cranes with the products in the premises of tt C
warehouse, the manipulation times will be shortefibe
cranes, consequently, will be freer for anothersinbs "'l '
operation in the warehouse.

T T
Figure 2 Distribution of products in the warehows®ording to

Group B the ABC Analysis

The products of the Group B have an ordinary megni
for the company from the point of view of theirdtgency,
that's why they are situated in the warehouse jitaee,
which is neither in the nearest nor in the farttdistance
to the loading platform. The dispatch of these potslis
not so frequent as the dispatch of the produdiseosroup
A.

Group C

On the contrary, the least important products far t
enterprise from the point of view of frequency dhe
products of "Group C", which are placed in the nuistant
part of the warehouse from the loading platforme Th
cranes have to travel the biggest distances fopribgucts
from this group. With regards to the lowest numbér

5.3 XYZ Analysis of the products of Group A

This analysis deals with the distribution of theduwcts
of Group A (the most significant products for tmeegprise
from the point of view of frequency) into sub-greupf X,
Y, Z depending on their turnover rate. The XYZ Arsid
is applied with a sample of the products in thepularter of
2017. The used data were obtained from the statsnoén
balances of the dispatch warehouse of the metahirg
enterprise. The Group X contains products withlofmesst
turnover rate, the Group Y - products with the ager
turnover rate, and Group Z - products with the bgih
turnover rate. Table 2 shows distribution of paitc types
of V-Profiles depending on their sizes and quantity
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Table 2 Distribution of the products into groupgdeding on
their turnover rate

11174.2

separate groups of the products were placed on
strategically the most beneficial positions of egehouse

Group Size (mm) Quantity (t) with regards to the decrease of the manipulatimesgi of
80x80 732.4 the cranes.
140x140 716.3
X 90x90 5728 The lay-out of the warehouse area in dependence on
. the turnover rates for the products of Group A.
2021.5
130x130 1072.5 One of the possible form of the rules for the
Y 110x110 1610.4 optimization of the operation of the warehouse and
2682.9 acceleration of dispatching is the determinatiostofing
150x150 2902 3 places in acr_:ordance with the turnover rates of the
120x120 3434.8 products. This proposal comes from data of the
: manufactured profiles in 2017 and the XYZ Analysis,
100x100 4837.1 which was carried out with the products of GroupTAe

products of this group were divided into three groin
dependence on the turnover rate and a positiorhén t

The division of the products of Group A into sub-warehouse was consequently assigned. The prodiicts o
groups in dependence on their turnover rate makesGroup Z with the highest turnover rate are placedlase
possible to determine more detailed distributiorthafse as possible to the loading platform so that theerwrd
products for even bigger acceleration of the didptime. consisted of these products can be dispatchedeidyoas
Whereas, the product with the highest turnoverfedkénto  possible and so that loading times were shortemet a
Group Z will be situated as close as possible ¢dahding process as a whole was optimized.
platform - see Figure 3, products of Group Y disect  This proposal however has one difficulty. The
behind them, and, in the end, the products witHdtvest enterprise manufactures a wide portfolio of produdtall
turnover rate of Group X - farthest from the loaglin sorts of sizes. Neither the enterprise itself kiwavat will
platform. be produced in the next month. This disadvantageter
can be solved, for example, by implementation ofeno
detailed visualization of the warehouse, whereiik be
possible to effectively propose a lay-out of thefites in
accordance with particular sizes with help of diceht
B software.
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Figure 3 Distribution of products of Group A in tharehouse
according to the XYZ Analysis
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