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SPECIALIZED SOFTWARE FOR SIMULATION
OF LUMBER CROSS-CUTTING PROCESS

A specialized software "SAWing lumber” which simulates the process of cross-cutiing of lumber
into dimension stock (blanks) was developed, guided by the decision of fuzzy expert system that concems
the choice of the current cross cutting pattern. Classes diagram as well as, the work algorithm and rules of
use of software interface are provided. The process of cross-cutting into blanks is simulated with the help
of software. Simulation results confirmed the adequacy and the practical value of the software,

Keywords: software, simulation, lumber, cutting, blanks, non-defective pieces, cutting pattern,
expert system, fuzzy logic.

The topicality of problem. In order to research and analyze various technical
processes, objects and systems, the simulation process has been increasingly applied for
this during past decade. In the case when the researched object i1s subjected to
mathematical description, the analytical (mathematical) modeling is used, and when it is
poorly formalized, then it is subjected to simulation modeling. Sn simulation modeling,
the researched system (object) is replaced by a model which accurately describes real
system. Aimed at obtaining information about system, the experiments are conducted
with real system [1, 2]. In simulation it 1s necessary to select systems that simulate not
only the physical (or other) nature of the particular subject area, but the mechanism of
the human mind to solve specific problems, these are so-called expert systems (ES) [2].

In the ES, the main attention is paid to the reproduction of problem-solving
method by means of computer technology used by the expert as an implementation of
expert's thinking. In the paper [3], the ES is developed with the usage of fuzzy logic in
order to take effective current decisions regarding the selection of lumber cross-cutting
scheme (non-defective pieces) into blanks. For taking such a decision, fuzzy expert
system (FES) is guided by the following factors: the size of defect less raw materials
obtained when cutting (Z), a number of actually sawn out blanks of each size - quality
group (Q) and the expected number of non-defective pieces of a certain length (N).

The result of FES usage 1s the determination of numerical value of blank priority
in cutting (P). However, individual current solution of this system makes it impossible
to analyze the process of cutting as a whole. Such analysis can be conducted by
simulating the cutting process with the help of FES from entry point of the first non-
defective pieces cutting areas until the point when blanks are sawn out.

In order to solve this problem it is appropriate to create a specialized software that
would allow us to conduct a simulation. It is necessary to mention that during the
operation of the software after every decision to saw out a specific blank it is important
to enumerate variables that govern the FES.

Thus, the aim of the paper is to create a specialized software for simulation
process of lumber cutting on the basis of decisions taken by FES [3].

The development of specialized software. Software SAWing lumber
(programming environment — Eclips Ide Gallileo, programming language - Java, jdk 1,6),
developed in UNFU, and created for simulation modeling of cross-cutting lumber into
blanks. Classes diagram developed by specialized software SAWing lumber is shown in
Fig. 1 and general block scheme of the algorithm of its operation is provided in Fig. 2.
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As can be observed from the block scheme (Fig. 2), before the beginning of
simulation, the specification of blanks should be entered. Firstly, we choose the number
of groups of blanks to be sawn out in the main software box of SAWing lumber (Fig. 3)
and then enter their dimensional characteristics and volume (quantity).
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After entering the blanks specifications, one has to proceed to simulation
modeling process. The developed software SAWing lumber allows conducting of
simulation modeling in incremental and automatic modes. Incremental mode (Fig. 4) is
implemented by pressing the button "Iloxpoxoso". After ecach pressing the button "
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[Toxpoxoso" with the given range of lengths of non-defective pieces single value of its
length 1s being generated. Then, the blanks priorities are being determined and the
decision to saw out blank the priority for which will be the largest is taken. In this
mode, it is possible to monitor the changes in the value of linguistic variables Z, Q, N at
any step in the simulation process, with the help of which a numerical priority value P is
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In automatic mode (button "3mogemwosaru"), the program SAWing lumber
automatically generates the lengths of non-defective pieces and models the process of
cutting into blanks until the specification of bldﬂks is completed (Fig. 5).
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After modeling, the index value of specified blanks output from non-defective

pieces is obtained. The possibility to examine detailed results of cutting (Fig. 6), which

can be ﬂxpﬂﬂed into MS Exel, is E_(:-wdf:d in SAng lumber.
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Simulation of cross-cutting lumber by means of the developed software
SAWing lumber. In order to check the adequacy of the software process operation, the
process of lumber cutting (non-defective pieces) 1s modeled on blanks of three typical
sizes 11, 12, and 13. The length of the first two blanks is accordingly preset [1 = 1.2 m
and 12 = (0.8 m and the length of the third blank will be changed 13 = (0.2; 0.4; 0.6 m). In
the process of simulation modeling it is necessary to analyze the dependence of the
coefficient of specified yield blanks on their specification. According to the accepted
specification, it is necessary to saw out blanks of three typical sizes in such amount: Q1
=200 Im: Q2 =200 Im; Q3 = 200 Im. The width and thickness of blanks is identical, so
the number of blanks to be sawn out is provided in linear meters. The lengths of non-
defective pieces are generated accidentally from the range: 0.2 ... 2.0 m. Simulation
results are summarized in Table. 1 and are shown in the diagram (Fig. 7). In order to
reduce the influence of accidental distribution of lengths of non-defective pieces, the
index of the specified blanks output is taken from five experiments for each
specification.

Table 1. Modeling results of cross-cutting process
of non-defective pieces into blanks by means of software SAWing_lumber

The blanks length,m | It is necessary to saw out blanks, Im The coefficient of specified yield blanks
1,2/0,8/0,2 0,85
1,2/0,8/0.4 200/200/200 0,76
1.2/0,8/0,6 0,74
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Fig.7. The tiependeﬁce of the coefficient of specified yield blanks on their specifications

The results of the modeling (Table | and Fig. 7) show that with the increasing
length of the shortest blank in the specification, the index value of specified output de-
creases. This is caused by the volume increase of raw materials due to the fact that the
non-defective pieces, the lengths of which are less than the length of the shortest blank,
are unsuitable for their cutting. These results confirm the adequacy of functioning of the
developed software SAWing lumber and appropriateness of its use for scientific and
practical purposes. For the efficiency of software SAWing lumber should make settings
of FES [4, 5], and compare the results with actual results of cutting.

Conclusions:
1. A specialized software SAWing_lumber for simulation modeling process of lumber cross-
cutting into blanks. Modeling results of dependency of specified output of blanks on their specifica-
tions were confirmed by the adequacy of its work.
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2. The developed software is created without usage of expensive software that increases its value.

3. The software SAWing lumber operates the data that can be obtained directly in the real cutting
process of lumber on blanks, which indicates the possibility of its application in a real production envi-
ronment of cutting.

4. For increase of the efficiency of software SAWing lumber it is necessary to make FES settings
and compare the results with actual results of cutting.
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CneuianizoBane nporpaMmsue 3ade3snedyeHHs a8 MOJCABAHHA NpoUecy
NOINEePevyHOro PO3KpoO NHJoMarepiais

Pospobneno cnenianizopaHe nporpamHe zadesnedeHHA “SAWing lumber” sake wmomenioe
NpouUec MNONEPevMHOID POIKPON [IHIOMATEPIaniE Ha 3ar0TOBKH KEPYHYHCh pPIHEHHAM HeqITEOL
EKCOEPTHOI CHCTEMHM CTOCOBHO BHOOPY noTouHol cxeMu poikpowy. HaseneHo giarpamy KIacis,
ONHCAHO ANTrOpHTM PoOOTH Ta NPABHNA KOPMCTYBAHHA IHTepdeiicoM nporpamHoro zabeiznedeHHA. 3a
JOTOMOTOKY  [porpaMHoro  3adesnedeHHAs  3IMOJENBOBAHO  TPONEC  NONEPEMHOTO  PO3KPOHD
NHIOMAaTEpPIlaile Ha 3aroToBKH. PesyneTaTi MOAeNHBAHHA NIATBEPAHIH AJEKBATHICTE Ta NPaKTHYHY
UIHHICTE NPOrpaMHOre 3adesneyeHH .

Knamwuesi cioga: nporpaMHe 3ade3nedeHHA, MOIENIOBAHHEA, MHIOMATEpPIAN, PO3Kplil, 3aroToBKa,
DeznedexkTHA JUTAHKA, CXEMA PO3KPOID, EKCMEPTHA CHCTEMA, HEYMITKA JIOTIKA.
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A STUDY ON THE ISSUE OF ADHESIVE JOINTING DURABILITY
AND THE WAYS OF THE DURABILITY PREDICTION

The paper deals with the analvsis of glueing process, considers the adhesives that are used in
woodworking industry. The problems associated with studving adhesive jointing durability have been
examined. The main means and ways of enhancing the adhesive jointing durability are described.

Keywords: adhesive jointing, durability, adhesive, ageing process, stresses, operating condi-
tions, prediction.

It is difficult to imagine the modern furniture making process without application
of various kinds of adhesive. By way of glueing, one can obtain new forms of ware de-
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