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EXPLOSION BILLS OF MATERIALS OF PRODUCTS
IN INFORMATION SYSTEMS OF A PRODUCTION
ENTERPRISE

Marek Tabert

Poznan University of Life Sciences

Abstract. The paper presents algorithms for the listing of information on bills of materials
for assembled products. Bills of materials were distinguished into explosions: single-level,
multi-level and aggregate. Bills of materials were developed using the concepts of the
master and slave components. Proposed algorithms for information gathering may be cod-
ed in selected programming languages and in this form used in data bases supporting pro-
duction management processes in industrial enterprises manufacturing assembled prod-
ucts. Application of algorithms was illustrated using an example of a furniture product.

Key words: the explosion bill of materials, master component, slave component, algo-
rithms for the creation of lists on products structure

INTRODUCTION

In industrial plants bills of materials for products are used in almost all production
management processes (e.g. design preparation, production organization, production
planning, etc.). The basic list of such information in the form of a list of all components
required for the manufacture of the final product is referred to as a Bill of Materials
(BOM) [Mather 1987]. Such a document is applied in the method of Material Require-
ment Planning (MRP). MRP is used first of all in applications classified as Manufactur-
ing Resource Planning (MRP II) and Enterprise Resource Planning (ERP/ERPII) [Monk
and Wagner 2009, Auksztol et al. 2011].
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Demand for information on the bill of materials for a product is connected first of all
with the types of products made from many components in the course of their manufac-
ture. The greater the number of components comprise the end product and the greater is
the number of assembled product types manufactured by a given enterprise, the greater
the importance of convenient and rapid methods to obtain different bills of materials
[Wacker and Miller 2000]. Various types of bills of materials are required, adapted in
the scope of information to the requirements resulting from individual stages of plan-
ning or performance of production processes.

In literature on the subject the problem of collecting different scopes of information
on bills of materials for products has been discussed in a limited number of publications
[Krawczynski 1990, Tabert and Btazczak 1996, Gawronski 1998, Chen et al. 2012].
It was referred to in more detail in a paper by Tabert and Btazczak [1996], where the
basic principles of collecting information on the design structure of furniture products.

The aim of this paper was to present algorithms, thanks to which it will be possible
to obtain lists of information on the material structure of products in the form of explo-
sions. Proposed selection procedures will facilitate generation of different types of bills
of materials covering not only structural elements (unit products, expressed e.g. in the
number of pieces), but all material components (bulk and homogeneous — i.e. those
expressed in units of measure, e.g. m”) required for the manufacture of a final product.

Algorithms presented in this article may be coded in a selected programming lan-
guage and included in the applications in the form of data bases serving production
management processes. The problem of obtaining bills of materials for products was
illustrated with examples of the structure of design products, which may be good repre-
sentatives for any type of products with a complex bill of materials.

A LISTING OF IMMEDIATE PAIRS OF MASTER
AND SLAVE COMPONENTS OF A PRODUCT

Explosion bills of materials are useful forms of an analytical presentation for select-
ed scopes of bills of materials for products [Tabert and Btazczak 1996]. We may distin-
guish the following types of such bills of materials for a product [Krawczynski 1990]:
single-level, indented and aggregate explosion BOMs.

The starting point for the creation of explosion bills of materials for a product (e.g.
furniture) is a listing MSC of all pairs of its immediate master (IMC) and slave (ISC)
components. Master and slave components are found at two successive levels of the bill
of materials of a product, component IMC on level p and component ISC on level p + 1,
respectively. Moreover, inclusion and ordering relationships occur between these com-
ponents.

Such a bill of materials MSC may be constructed on the basis of a design drawing of
a product, a graph for its bill of materials, cross tabulation (a contingency table of com-
ponents) or a list of components. Both master and slave components may be identified
by their names (full or abbreviated), numerical codes (indexes) or alphanumeric codes,
depending on the principles applied in a given enterprise. In case when numerical codes
are assigned to components in an ordered, in accrual manner, it is possible to use algo-
rithms connected with sorting of identifiers in the form proposed by Gawronski [1998].
In other situations generalized algorithms described in this paper is proposed to be used.
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Moreover, in the Item Master bill of material (MSC) is givens the quantity (or mul-
tiplicity) and a unit of measure for each slave component, comprising a direct master
component. Table 1 presents an example of a list of all master and slave pairs, compris-
ing a cabinet of a corner desk. Thus made statement MSC contains a basic characteristic
of a bill of materials for a specific product and all its components.

The desk is composed of two types of cabinets: a door cabinet (D) and a drawer cab-
inet (S). In Table 1 as well as tables 3, 4 and 6, components of these cabinets were de-
noted with letters D or S, respectively, if such a distinction of component affiliation to
a specific cabinet type was needed in the presented BOM examples. In the above men-
tioned tables types of artificial veneer panels used to manufacture the door cabinet were
denoted with factory symbols BW, BN, PP, C and E in order to distinguish them in
terms of their use and direction of grain.

Table 1. An example of the listing of immediate pairs of master and slave components (MSC)
for a cabinet of a corner desk

Tabela 1. Przyktad zestawienia par bezposrednich sktadnikow nadrzednych oraz podrzednych
(NPS) szafki drzwiowej biurka naroznikowego

Name (identifier) of an Quantity Ur:;; ?hferrslf:\f?re
immediate master compo- | Name (identifier) of an immediate | of slave compo- component
No. nent (IMC) slave component (ISC) nent (QSC) (Ui/IC)
Lp. Nazwa (identyfikator) Nazwa (identyfikator) podrzednego Ilos¢ .

- - . - Jednostka miary
nadrzednego sktadnika sktadnika bezposredniego (PSB) podrzgdnego drzed
bezposredniego (NSB) sktadnika (ISP) | POC#edncso

sktadnika (JMS)
1 2 3 4 5

1 |Desk cabinet with doors 1 pc*
Biurko szafka drzwiowa szt.

2 |Desk cabinet with drawers 1 pc
Biurko szafka szufladowa szt.

3 |Desk top panel 1 pc
Biurko plyta wierzchnia szt.

4 |Desk right back wall 1 pc
Biurko $cianka tylna prawa szt.

5 |Desk left back wall 1 pc
Biurko Scianka tylna lewa szt.

6 |Desk “Hafele” angle plate — mini joint 6 pc
Biurko katownik ,,Héfele” — ztacze mini szt.

7 |Desk “Hifele” confirmat screw 20 pc
Biurko konfirmat ,,Hifele” szt.

8 [Desk wood screw, short 12 pc
Biurko wkret do drewna, krotki Szt.

9 [Cabinet with doors cabinet case D 1 pc
Szafka drzwiowa korpus szafki D szt.

10 [Cabinet with doors doors 1 pc
Szafka drzwiowa drzwiczki szt.
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Table 1 — cont. / Tabela 1 — cd.
1 2 3 4 5
11 |[Cabinet case D high side wall D 1 pc
Korpus szafki D bok wysoki D szt.
12 |Cabinet case D low side wall D 1 pc
Korpus szafki D bok niski D Szt.
13 |Cabinet case D base 1 pc
Korpus szafki D cokot szt.
14 |Cabinet case D horizontal partition wall 2 pc
Korpus szafki D przegroda pozioma szt.
15 |Cabinet case D “Héfele” confirmat screw 15 pc
Korpus szafki D konfirmat ,,Héfele* szt.
16 |High side wall D particle board 0.386 m’
Bok wysoki D plyta widrowa
17 |High side wall D artificial veneer panel BW — wide 2 pc
Bok wysoki D surface szt.
formatka sztucznej okleiny BW —
szeroka plaszczyzna
18 |Artificial veneer panel BW |artificial veneer — wide surface 0.386 m’
— wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
BW — szeroka plaszczyzna
19 |High side wall D urea formaldehyde resin 92.5 g
Bok wysoki D zywica mocznikowo-formaldehydowa
20 |High side wall D artificial veneer of narrow surfaces 2.52 Im**
Bok wysoki D okleina sztuczna waskich ptaszczyzn mb
21 |High side wall D hinge guide 2 pc
Bok wysoki D prowadnik do zawias szt.
22 |High side wall D wood screw, short 4 pc
Bok wysoki D wkret do drewna, krotki Szt.
23 |High side wall D PCV glide 2 pc
Bok wysoki D §lizgacz PCW szt.
24 |Low side wall D particle board 0.353 m’
Bok wysoki D plyta widrowa
25 |Low side wall D artificial veneer panel BN — wide surface 2 pc
Bok niski D formatka sztucznej okleiny BN — Szt.
szeroka plaszczyzna
26 |Artificial veneer panel BN |artificial veneer — wide surface 0.353 m’
— wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
BN - szeroka ptaszczyzna
27 |Low side wall D urea formaldehyde resin 84.6 g
Bok niski D zywica mocznikowo-formaldehydowa
28 |Low side wall D artificial veneer of narrow surfaces 2.41 Im
Bok niski D okleina sztuczna waskich ptaszczyzn mb
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Table 1 — cont. / Tabela 1 —cd.

1 2 3 4 5
29 |Low side wall D PCV glide 2 pc
Bok niski D slizgacz PCW szt.
30 |Horizontal partition wall  |particle board 0.131 m’
Przegroda pozioma plyta widrowa
31 |Horizontal partition wall |artificial veneer panel PP — wide 2 pc
Przegroda pozioma surface szt.
formatka sztucznej okleiny PP —
szeroka plaszczyzna
32 |Aurtificial veneer panel PP —|artificial veneer — wide surface 0353 m’
wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
PP — szeroka ptaszczyzna
33 |Horizontal partition wall ~ |urea formaldehyde resin 314 g
Przegroda pozioma zywica mocznikowo-formaldehydowa
34 |Horizontal partition wall |artificial veneer of narrow surfaces 0.26 Im
Przegroda pozioma okleina sztuczna waskich ptaszczyzn mb
35 |Base particle board 0.025 m’
Cokot plyta widrowa
36 |Base artificial veneer panel C — wide surface 2 pc
Cokot formatka sztucznej okleiny C — szero- szt.
ka plaszczyzna
37 |Artificial veneer panel C — |artificial veneer — wide surface 0.025 m’
wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
C — szeroka ptaszczyzna
38 |Base urea formaldehyde resin 6.0 g
Cokot zywica mocznikowo-formaldehydowa
39 |Base beech pin 4 pc
Cokot kotek bukowy szt.
40 |Base “Wikol” wood adhesive 6.0 g
Cokot klej do drewna ,,Wikol”
41 |Door particle board 0.176 m’
Drzwiczki plyta widrowa
42 |Door artificial veneer panel E — wide surface 2 pc
Drzwiczki formatka sztucznej okleiny E — szero- Szt.
ka ptaszczyzna
43 |Artificial veneer panel E — |artificial veneer — wide surface 0.176 m’
wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
E — szeroka ptaszczyzna
44 |Door urea formaldehyde resin 423 g
Drzwiczki zywica mocznikowo-formaldehydowa
45 |Door artificial veneer of narrow surfaces 1.79 Im
Drzwiczki okleina waskich ptaszczyzn mb
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Table 1 — cont. / Tabela 1 —cd.

1 2 3 4 5
46 |Door concealed hinge 2 pc
Drzwiczki zawias puszkowy Szt.
47 |Door wood screw, short 4 pc
Drzwiczki wkret do drewna, krotki szt.
48 |Door wooden knob 1 pc
Drzwiczki uchwyt kulisty drewniany Szt.
49 |Door wood screw, long 1 pc
Drzwiczki wkret do drewna, dtugi szt.

*pc — piece, **Im — linear metre.
Source: own study.

*szt. — sztuk, **mb — metr biezacy.
Zrodto: opracowanie whasne.

In the bill of materials components MSC may be arranged in any order. A single row
in Table 1 contains a pair composed of two direct furniture components — master and
slave, belonging to the same final furniture product (in the example from Table 1 —
a cabinet of a corner desk). In the example row 16 provides the name (identifier) of the
master component — the high wall and the name (identifier) of its immediate slave com-
ponent — particle board. Moreover, the quantity is indicated (0.386 m?) for the particle
board, from which the side wall is made. All component pairs, contained in rows 1-49
of Table 1, comprehensively describe the material structure of the analysed cabinet of
a corner desk.

The listing presented in Table 1 may also contain pairs of furniture components,
which belong to different furniture products. Such a possibility leads to the creation of
an extended version of the MSC bill of materials. It includes the bill of materials for all
products and their component, which are manufactured in the enterprise. From the ex-
tended bill of materials MSC, using an appropriate procedure, we may select all pairs of
components, which form the material structure of a given final product or its any com-
plex component. Bills of materials created on the basis of such selections take to form
of explosion bills of materials.

EXPLOSION BILL OF MATERIALS FOR PRODUCTS

A listing of components of the product in the explosion form presents information
on the bill of materials for a final product (or a complex component) from the highest
level to the level, which results from the adopted scope of explosion, i.e. the number of
levels covered by explosion. Principles for the creation of explosion BOMs are present-
ed in the form of algorithms, which are presented in Tables 2 and 5.

Creation of an explosion type of bill of materials for the structure of a product re-
quires one or two names (identifiers). In the former case, the name refers to the master
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Table 2. Algorithm for single- and multi-level explosions of a product
Tabela 2. Algorytm tworzenia rozwini¢cia jednopoziomowego oraz wielopoziomowego wyrobu

Step
number
Numer

kroku

Description of procedure
Opis postgpowania

Single-level explosion — Rozwinigcie jednopoziomowe

On the basis of the Item Master bill of materials for immediate component pairs (MSC) the collec-
tion of all rows is built, in which the IMC field contains the name (identifier) of the exploded,
master component or the final furniture product. Selected rows form directly a listing in the form
of a single-level explosion of the product (SLE).

Na podstawie zestawienia par bezposrednich sktadnikow (NPS) jest budowany zbior wszystkich
wierszy, w ktorych pole NSB zawiera nazwe (identyfikator) rozwijanego, nadrz¢dnego sktadnika
lub finalnego wyrobu meblarskiego. Wybrane wiersze tworza bezposrednio zestawienie w formie
rozwinigcia jednopoziomowego wyrobu (RIW).

Multi-level explosion — Rozwinigcie wielopoziomowe

On the basis of MSC a set of all rows is determined, in which the IMC field contains the name
(identifier) of the exploded master component or the final product. The set of such selected rows
forms SLE.

Na podstawie NPS jest okreslany zbior wszystkich wierszy, w ktorych pole NSB zawiera nazwe
(identyfikator) rozwijanego, nadrzgdnego sktadnika lub finalnego wyrobu. Zbior w ten sposob
wybranych wierszy tworzy RJW.

The content of the ISC field in the successive rows of the SLE set is compared with the IMC field
of the Item Master BOM. From MSC listing these rows are selected, in which contents of both
fields are identical. Selected rows are entered in the SLE set.

Zawartos¢ pola PSB kolejnych wierszy zbioru RJW jest porownywana z polem NSB zestawienia
NPS. Z zestawienia NPS sa wybierane te wiersze, ktorych zawartosci obu pol sa identyczne.
Wybrane wiersze sa dopisywane do zbioru RIW.

The procedure as in step 2 is continued recurrently until the depletion of items from the MSC list
and the extended set of SLE rows, meeting conditions given in step 2.

Postgpowanie jak w kroku 2 jest kontynuowane rekurencyjnie az do wyczerpania z zestawienia
NPS oraz poszerzonego zbioru RIW wierszy, ktore spetniaja warunki podane w kroku 2.

In the created set (steps 1 — 3) groups of the same rows are searched for. Next in each group
identical rows are removed, except for one. Selected rows form a listing in the form of a multi-
level product explosion (MLE).

W utworzonym zbiorze (krok 1-3) wyszukiwane sa grupy takich samych wierszy. Nastepnie

w kazdej grupie sa usuwane identyczne wiersze, z wyjatkiem jednego. Wybrane wiersze tworza
zestawienie w formie rozwinig¢cia wielopoziomowego wyrobu (RWW).

Source: own study based on: Tabert and Btazczak [1996].
Zrédto: opracowanie wiasne na podstawie: Tabert i Btazczak [1996].

component, which bill of materials is to be exploded. The exploded component may be
the final product, its assembly or subassembly. The name of the second component
refers to the slave component defining the level of the structure, on which the process of
structure explosion is to be exploded. It may be a furniture assembly, a furniture subas-
sembly, a furniture element or material. If such a component is not indicated, the struc-
ture of the analysed product or complex component is exploded by default to the end,
i.e. to the lowest level (zero).
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The basic type of explosion BOMs for a product is the single-level explosion. It is
a listing of immediate slave components forming the master component (or the final
product). An explosion BOM contains information on slave components (names, identi-
fiers, symbols or codes), numbers of pieces (multiplicity) in the master component (fi-
nal product) or on the standard consumption of slave components [Tabert and Btazczak
1996]. The algorithm of formation for the single-level explosion is presented in Table 2.

An example of such an explosion SLE is presented in Table 3 in relation to the case
of the cabinet (D), belonging to a corner desk.

Table 3. Single-level explosion for example of a cabinet case
Tabela 3. Rozwinigcie jednopoziomowe na przyktadzie korpusu szafki drzwiowej

Name of an immediate Unit of measure
Name of an immediate slave component (ISC) Quantity of slave | of the slave com-
No. master component (IMC) P component (QSC) ponent (UMC)
Nazwa podrzgdnego - .
Lp. Nazwa nadrzednego sktad- sktadnika bezposrednicgo Ilos¢ podrzgdnego | Jednostka miary
nika bezposredniego (NSB) (PS]g) g sktadnika (ISP) podrzgdnego
sktadnika (JMS)
1 Cabinet case D high side wall D 1 pc
Korpus szafki D bok wysoki D
2 Cabinet case D low side wall D 1 pc
Korpus szafki D bok niski D
3 Cabinet case D base 1 pc
Korpus szafki D cokot
4 Cabinet case D horizontal partition wall 2 pc
Korpus szafki D przegroda pozioma
5 Cabinet case D “Héfele” confirmat screw 15 pc
Korpus szafki D konfirmat ,,Héfele”

Source: own study.
Zrédto: opracowanie wiasne.

The other type of explosion for the structure of a product is the multi-level explosion
of a product (MLE). It is a collection of single-level explosions of all slave components
belonging to the final product or its complex component [Tabert and Blazczak 1996].
Similarly, as in the single-level explosion, it contains information on immediate slave
components and on their multiplicities in immediate master components. The algorithm
for the formation of a multi-level explosion is presented in Table 2. In turn, Table 4
presents an example of a multi-level explosion in relation to a cabinet case, belonging to
a corner desk. The analysed subassembly is exploded to the lowest level.

The last type of an explosion bill of materials for a product is the aggregate explo-
sion of the product (ME). It is a listing of all slave components of a specific product and
a total number of its entries at all levels of bills of materials and in all subassemblies
and assemblies of the exploded final product or its complex component. It gives their
names (identifiers) and a total number (multiplicity or standard) consumption per final
product or its complex component. The algorithm for the creation of the aggregate ex-
plosion of the product is given in Table 5.
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Table 4. Multi-level explosion for example of the cabinet case
Tabela 4. Rozwinigcie wielopoziomowe na przyktadzie korpusu szafki drzwiowej

Quantity of Unit of measure
Name of an immediate . . Y of the slave
Name of an immediate slave slave compo-
master component (IMC) component
No. . . component (ISC) nent (QSC)
Nazwa bezposredniego . . s (UMC)
Lp : Nazwa bezposredniego podrzgdnego Ilos¢ .
nadrzgdnego sktadnika . Jednostka miary
sktadnika (PSB) podrzednego
(NSB) skladnika (1Sp) | Podrzednego
sktadnika (JMS)
1 2 3 4 5
1 [Cabinet case D high side wall D 1 pc
Korpus szafki D bok wysoki D Szt.
2 |Cabinet case D low side wall D 1 pc
Korpus szafki D bok niski D szt.
3 [Cabinet case D base 1 pc
Korpus szafki D cokot szt.
4 |Cabinet case D horizontal partition wall 2 pc
Korpus szafki D przegroda pozioma Szt.
5 |Cabinet case D “Héfele “confirmat screw 15 pc
Korpus szafki D konfirmat ,,Hafele szt.
6 |High side wall D particle board 0.386 m’
Bok wysoki D plyta widrowa
7 [High side wall D artificial veneer panel BW — wide 2 pc
Bok wysoki D surface szt.
formatka sztucznej okleiny BW —
szeroka plaszczyzna
8 |Artificial veneer panel BW |artificial veneer — wide surface 0.386 m’
— wide surface okleina sztuczna — szeroka ptaszczyzna
Formatka sztucznej okleiny
BW — szeroka ptaszczyzna
9 |High side wall D urea formaldehyde resin 92.5 g
Bok wysoki D zywica mocznikowo-formaldehydowa
10 |High side wall D artificial veneer of narrow surfaces 2.52 Im
Bok wysoki D okleina sztuczna waskich ptaszczyzn mb
11 |High side wall D hinge guide 2 pc
Bok wysoki D prowadnik do zawias Szt.
12 |High side wall D wood screw, short 4 pc
Bok wysoki D wkret do drewna, krotki szt.
13 |High side wall D PCV glide 2 pc
Bok wysoki D $lizgacz PCW Szt.
14 |Low side wall D particle board 0.353 m’
Bok niski D plyta widrowa
15 |Low side wall D artificial veneer panel BN — wide 2 pc
Bok niski D surface szt.
formatka sztucznej okleiny BN —
szeroka plaszczyzna
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Table 4 — cont. / Tabela 4 — cd.
1 2 3 4 5
16 |Artificial veneer panel BN |artificial veneer — wide surface 0.353 m’
— wide surface okleina sztuczna — szeroka ptaszczyzna
Formatka sztucznej okleiny
BN - szeroka ptaszczyzna
17 |Low side wall D urea formaldehyde resin 84.6 g
Bok niski D zywica mocznikowo-formaldehydowa
18 |Low side wall D veneer of narrow surfaces 2.41 Im
Bok niski D okleina waskich ptaszczyzn mb
19 |Low side wall D PCV glide 2 pc
Bok niski D §lizgacz PCW Szt.
20 |Horizontal partition wall  |particle board 0.131 m’
Przegroda pozioma plyta widrowa
21 |Horizontal partition wall  |artificial veneer panel PP — wide 2 pc
Przegroda pozioma surface szt.
formatka sztucznej okleiny PP —
szeroka plaszczyzna
22 |Artificial veneer panel PP —|artificial veneer — wide surface 0.353 m’
wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
PP — szeroka ptaszczyzna
23 |Horizontal partition wall  |urea formaldehyde resin 31.4 g
Przegroda pozioma zywica mocznikowo-formaldehydowa
24 |Horizontal partition wall  |veneer of narrow surfaces 0.26 Im
Przegroda pozioma okleina waskich ptaszczyzn mb
25 |Base particle board 0.025 m’
Cokot plyta widrowa
26 |Base artificial veneer panel C — wide sur- 2 pc
Cokot face Szt.
formatka sztucznej okleiny C —
szeroka plaszczyzna
27 |Artificial veneer panel C — |artificial veneer — wide surface 0.025 m’
wide surface okleina sztuczna — szeroka plaszczyzna
Formatka sztucznej okleiny
C — szeroka ptaszczyzna
28 |Base urea formaldehyde resin 6.0 g
Cokot zywica mocznikowo-formaldehydowa
29 |Base beech pin 4 pc
Cokot kotek bukowy szt.
30 (Base “Wikol” wood adhesive 6.0 g
Cokot klej do drewna ,,Wikol”

Source: own study.
Zrédto: opracowanie wiasne.
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Table 5. Algorithm for the creation of an aggregate explosion of a product
Tabela 5. Algorytm tworzenia rozwinigcia sumarycznego wyrobu

Step
number
Numer

kroku

Description of procedure — Opis postgpowania

1 On the basis of MLE rows are pre-selected, in which the IMC field contains the name (identifier)
of the developed final product (or a complex component).

Na podstawie RWW typuje si¢ wiersze, ktorych pole NSB zawiera nazwe (identyfikator) rozwija-
nego wyrobu finalnego (lub ztozonego sktadnika).

2 The content of the ISC field in each selected row is successively compared with the content of the
IMC field of the other rows in MLE.

Porownuje si¢ kolejno zawarto$¢ pola PSB kazdego wytypowanego wiersza z zawarto$cia pola
NSB pozostatych wierszy zestawienia RWW.

3 If contents of both fields are equal, the quotient of values for QSC fields in both rows is deter-
mined.
Jezeli zachodzi rowno$¢ zawartosci obu pol, ustala si¢ iloczyn wartosci pol ISP obu wierszy.

4 In the row, which content in the IMC field is equal to the content of the QSC field, a new value
is established for the QSP field by:

a) entering the value of the quotient (step 3), when so far no changes have been entered in this
field,

b) adding the value of the quotient (step 3) to the previous value of the QSC field, when in this
field the entry was changed at least once.

W wierszu, ktorego zawarto$¢ pola NSB jest rowna zawartosci pola ISP, wyznacza si¢ nowa
warto$¢ pola ISP przez:

a) wpisanie wartosci iloczynu (krok 3), gdy dotychczas nie dokonywano zmiany zapisu w tym
polu,

b) dodanie wartosci iloczynu (krok 3) do poprzedniej warto$ci pola ISP, jezeli w tym polu co
najmniej raz zmieniono zapis.

5 The procedure according to steps 2, 3 and 4 is performed until the depletion of all pairs of rows
in MLE, for which the content of the QSC field is equal to the content of the IMC field.
Postgpowanie wedtug krokow 2, 3 oraz 4 prowadzi si¢ az do wyczerpania wszystkich par wierszy
RWW, dla ktorych zawarto$¢ pola IPS rowna si¢ zawartosci pola NSB.

6 Thus determined listing is surveyed in terms of the equality of the ISC field. For the group of rows
meeting this condition the content of the QSC field is summed up and entered in the QSC field of
one of the rows. The other rows from the group are removed.

Ustalone w ten sposob zestawienie przeszukuje si¢ ze wzglgdu na rdowno$¢ pola PSB. Dla grupy
wierszy spetniajacych ten warunek jest sumowana zawarto$¢ pola ISP 1 wpisywana w pole ISP
jednego z tych wierszy. Pozostate wiersze z grupy sa usuwane.

7 In all rows of the created listing the name (identifier) of the exploded product (or a complex
component) is entered in the IMC field. Changed rows create a listing in the form of the aggregate
explosion (ME).

We wszystkich wierszach utworzonego zestawienia do pola NSB wprowadza si¢ nazwe (identyfi-
kator) rozwijanego wyrobu (lub ztozonego sktadnika). Zmienione wiersze tworza zestawienie

w formie rozwinigcia sumarycznego (RSW).

Source: own study based on: Tabert and Btazczak [1996].
Zrodto: opracowanie wlasne na podstawie: Tabert i Btazczak [1996].

Table 6 presents an example of an aggregate explosion for a cabinet case, as part
of a corner desk.
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Table 6. Aggregate explosion — an example for a cabinet case
Tabela 6. Rozwinigcie sumaryczne — przyktad dla korpusu szafki drzwiowej

Unit of measure

formatka sztucznej okleiny PP —
szeroka plaszczyzna

Quantity of of the slave
Name of an immediate Name of an immediate slave slave compo- component
No. | master component (IMC) component (ISC) nent (QSC) (Ui/[ )
Lp |Nazwa nadrzgdnego sktad- | Nazwa podrzednego sktadnika bezpo- Ilos¢ .
. . . . . Jednostka miary
nika bezposredniego (NSB) sredniego (PSB) podrzednego
skladnika (ISp) | Podrzednego
sktadnika (JMS)
1 2 3 4 5
1 [Cabinet case D high side wall D 1 pc
Korpus szafki D bok wysoki D Szt.
2 |Cabinet case D low side wall D 1 pc
Korpus szafki D bok niski D szt.
3 [Cabinet case D base 1 pc
Korpus szafki D cokot szt.
4 |Cabinet case D horizontal partition wall 2 pc
Korpus szafki D przegroda pozioma Szt.
5 |Cabinet case D “Héfele” confirmat screw 15 pc
Korpus szafki D konfirmat ,,Hafele szt.
6 [Cabinet case D particle board 1.026 m’
Korpus szafki D plyta widrowa
7 |Cabinet case D artificial veneer panel BW — wide 2 pc
Korpus szafki D surface szt.
formatka sztucznej okleiny BW —
szeroka plaszczyzna
8 |Cabinet case D artificial veneer — wide surface 2.94 m’
Korpus szafki D okleina sztuczna — szeroka ptaszczyzna
9 [Cabinet case D urea formaldehyde resin 245.9 g
Korpus szafki D zywica mocznikowo-formaldehydowa
10 |Cabinet case D artificial veneer of narrow surfaces 5.45 Im
Korpus szafki D okleina sztuczna waskich ptaszczyzn mb
11 |Cabinet case D hinge guide 2 pc
Korpus szafki D prowadnik do zawias szt.
12 |Cabinet case D wkret do drewna, krotki 4 pc
Korpus szafki D wkret do drewna, krotki szt.
13 |Cabinet case D PCV glide 4 pc
Korpus szafki D slizgacz PCW szt.
14 |Cabinet case D artificial veneer panel BN — wide 2 pc
Korpus szafki D surface szt.
formatka sztucznej okleiny BN —
szeroka plaszczyzna
15 |Cabinet case D artificial veneer panel PP — wide 2 pc
Korpus szafki D surface szt.
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Table 6 — cont. / Tabela 6 — cd.

1 2 3 4 5
16 |Cabinet case D artificial veneer panel C — wide sur- 2 pc
Korpus szafki D face szt.

formatka sztucznej okleiny C — szero-
ka plaszczyzna

17 |Cabinet case D beech pin 4 pc
Korpus szafki D kotek bukowy Szt.

18 [Cabinet case D “Wikol” wood adhesive 6.0 g
Korpus szafki D klej do drewna ,,Wikol”

Source: own study based on: Tabert and Btazczak [1996].
Zrodto: opracowanie wlasne na podstawie: Tabert i Btazczak [1996].

In Table 6 in the ISC column, all components were listed with no repetitions, which
are used in the manufacture of the body for the door cabinet of a corner desk. The QSC
column gives amounts of their joint consumption needed to manufacture one body. The
total consumption is calculated according to the procedure presented in Table 5. For
example, requirement for urea-formaldehyde resin was calculated on the basis of a sum
(see step 4b of the procedure) of quotients (see steps 3 and 4a of the procedure) in the
form: 92.5-1+84.6-1+314-2+60-1=2459g.

CONCLUSIONS

Algorithms proposed in this paper for the collection of information concerning bills
of materials for complex products facilitate the creation of listings of their components
in three primary aspects, i.e. single-level, multi-level and aggregate, for the explosion of
structure in these products. Recipients of information on material composition may
include processes at the production planning level — planning of material requirements
as well as manufacturing control — calculation of materials consumption as well as cost-
ing. In particular information contained in BOMs may be used to determine gross re-
quirement for components of manufactured products. Depending on the needs such
listings may be presented in a tabular and graphic form, illustrating the hierarchical
system of structural components in a product.

Records in the data base, from which, by the means of inquiry, information on bills
of materials is retrieved, may be at the same time designed also for the purpose of any
other information concerning consumed materials and manufactured components of the
final products. A data base with such a scope of collected information may be useful in
servicing most areas of operating activity in a manufacturing enterprise.
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ROZWINIECIA STRUKTURY MATERIALOWEJ WYROBOW

Streszczenie. W niniejszej pracy przedstawiono algorytmy stuzace do zestawiania infor-
macji o strukturze materiatowej wyrobdw ztozonych. Rozrézniono zestawienia w formie
rozwini¢¢: jednopoziomowych, wielopoziomowych oraz sumarycznych. Zestawienia in-
formacji o strukturze materialowej opracowano z wykorzystaniem poj¢¢ sktadnik nad-
rzedny oraz sktadnik podrzedny. Zaproponowane algorytmy pozyskiwania informacji
moga by¢ kodowane w wybranych jezykach programowania i w tej postaci wykorzysty-
wane w bazach danych wspomagajacych procesy zarzadzania produkcjg w przedsigbior-
stwach przemystowych wytwarzajacych wyroby ztozone. Zastosowanie algorytmow zilu-
strowano przykladem wyrobu meblarskiego.

Stowa Kkluczowe: rozwinigcie struktury materialowej wyrobow, sktadnik nadrzedny,
sktadnik podrzg¢dny, algorytmy tworzenia zestawien informacji o strukturze wyrobow
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