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PRECISION AND OPPORTUNITY TO USE THE TOTAL AREA OF
CROSS-SECTIONS OF CLIPINGS AND KERFS AS A SECOND
CRITERION FOR RE-ARRANGEMENT OF SAWING PATTERNS
FOR ACHIEVING MAXIMUM YIELD

Georgy Blagoev

Abstract

Our numerous studies confirmed the concept of G. S. Iliev on determination of optimal
thickness of lumber. However, the concept in its original variant allows small deviations in
yield, which caused its limited application - only in the case of sawing patterns used at
initial (base) stage and after that the concept is adapted, deviations are removed and the
final values are identical with those obtained by the method of Titkov-Guttermann. The
minimal deviation from the maximum possible quantitative yield designed by means of this
concept allows to detect the factor effect and to determine the total area of cross-sections
of clippings and kerfs. The total area is used as a second criterion in re-arrangement of the
basic sawing pattern by changing the lumber thickness without decrease in yield. The
paper compares two approaches for determining the basic sawing patterns: 1) the unified
concept of G. S. Iliev and 2) the hypothesis of G. S. Iliev with the scheme of Titkov-
Guttermann. The results showed that after re-arrangement of basic sawing patterns they
reach the maximum values of yield in both cases. The way of application and the necessary
precision in the adjusting of areas are proposed.

Key words: sawing patterns, live sawn, fixed cant sawn, individual log sawing, batch log
sawing

INTRODUCTION

The proposed method for modeling of log sawing by designing of sawing patterns
aimed at maximal yield (Blagoev, 2004) is based on two facts. The first one is the sufficient
precision of the unified concept of G. S. Iliev (1961) in determining of lumber thickness at
basic sawing patterns used at initial stage. The second one is the possibility for re-
arrangement of basic sawing patterns by replacing the board thicknesses by standard
values, or by values required according to a specification and further achieving maximum
yield by means of newly set values of thicknesses.

A minimal deviation of the values in the case of the basic sawing patterns is previewed
in the concept of G.S. Iliev because the optimal thick ness here is a result of adjusting the
areas of cross-section of clipping to the right-situated craft. This concept is characterized
by using of an asymmetric scheme as a result of considering of right-situated craft, which
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differs from some points in the theory of the maximum sawing patterns (Aksenov, 1960)
for determining of the optimal lumber thickness depending on their situation in the cross-
section of log. In this respect, the theory of Titkov-Guttermann for determining the optimal
board thickness through including of adjacent half-kerfs from both sides is in accordance
with the theory.

The method is new; it is widened in its contents and way of application and requires
additonal information regarding both the precision in determining the widths and yield in
basic sawing patterns and the approach of application of method, which was the aim of the
present study.

METHOD OF STUDY

Achieving the objective set is based on comparison of two methods of determining the
optimum thicknesses of lumber at maximum sawing patterns, using the concept of G. S.
Iliev. The first one is application of the above-mentioned unified concept: the lumber has
optimal thickness in the case of adjusting the area of cross-section of clipping with the one
of the right situated kerf, when considering one-fourth of the circle. This method has been
described and published elsewhere (Blagoev, 2004) and the width of the boards were
included in the algorithm. The example concerns large-diameter logs: d,.,= 60 cm; L = 5
m; S = 0.5 cm/m; p = 3.2 mm and yielding larger number of boards, respectively, with
taking into account the maximum error.

The example noted is used for additional designing of a basic sawing pattern using the
second of the described above methods, consisting of application the concept of G. S. Iliev
but using the scheme of the method Titkov-Guttermann, and with setting the maximum
allowed deviation in the quantitative yield at the base (optimal) sawing patterns.

Except with the way of realization, the method is original also with the determining
and using as a second criterion (Blagoev, 2004) the areas of cross sections clippings — F;
and krefs — F},.

RESULTS

The main results of the study are presented on table 1. They concern the modelling of
first-stage sawing, consisting of designing of sawing patterns using board thickness at
adjusted areas of cross-sections of clippings and krefs. Table 2 represents modelling of
second-stage sawing consisting of re-arrangement of the basic sawing pattern. The results
allow the following brief inferences:

1. The analysis of characters at base sawing patterns without shortened lumber
revealed that the results of the variants 1, 2 and 3 showed rather weak decrease of yield
with decreasing of the precision in areas adjustment — between the variant 2 and 3 the
difference is 0.185 %, while between 1 and 2 it is 0.045 %. This indicates that the yield
depends directly on the precision set and that the level of inaccuracy accepted is sufficient
because of reaching of a local maximum. At a precision set 0.1-0.5 cm? for adjustment of
the areas, an extreme value of the yield is achieved — the difference between the variants 4
and 1 is 0.135 %. This fact points out the possibility for achieving the partial case of
optimum at the basic sawing patterns.



GEORGY BLAGOEV 59

2. The application of method of adjustment of areas with a precision of 0.01 to 0.5 cm?
allows determining the optimal values of board thickness in the inner log zone and
respective drawing of this zone. In the outer zone the board thickness should be determined
also by adjustment of areas. In order to decrease the variation in the case of shortened
lumber, I accepted higher and equal value of the thickness in all variants and here the
adjustment of areas is limited. In spite of this, the results are logically connected to the
precision set.

3. Designing of basic sawing patterns by using the unified concept of G.S. Iliev is
related to achieving of lower yield — 1.8 % in the example noted (maximum deviation),
which is a result of use the whole kerf width of one side of the board considered.

4. Re-arrangement of the basic sawing pattern (variant 1 in Table 1) is done by
including of thickness values required by standard or by specification. The choice of these
values consider the rules noted above for achieving higher yield. These conditions are
added also by the attempt to obtain higher number of boards with equal thickness, as well
as with larger thickness. When these requirements are met, the results in Table 2 show that
the best variant is 1.4. There the yield is the highest — R; = 83.868 %, and the total cross-
section area of the clippings is the highest, and the total one between the clippings and
kerfs is the lowest.

5. The values of quantitative yield obtained at the base and re-arranged sawing patterns
following the unified concept of G.S. Iliev, are 82.63 and 83.73 %, respectively. The
application of the second method for determining the thickness — combining the concept of
Iliev with the method of Titkov-Guttermann — showed that in the case of re-arranged
sawing patterns the same quantitative yield is achieved — 83.725 %. The results concerning
the yield at sawing patterns presented in Table 2 are identical. They were processed by
using the above-mentioned two approaches. Therefore, the final variants after re-
arrangement of the awing patterns exclude all the differences in the yield between the two
approaches of designing sawing patterns.

CONCLUSIONS

An original method was proposed for modeling log-sawing that is realized into two
stages. During the first stage a basic sawing patterns are designed and the areas of cross-
sections of clippings and kerfs are determined. During the second stage the basic sawing
patterns are re-arranged by replacing the board thickness by required, or desired values
without or with minimum deviation from the maximum yield and the value of this
deviation is known.
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