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ABSTRACT 
The report presents some experimental studies carried out by sawing of logs with narrow 

band saw blades in winter conditions. The experiments were carried out in manufacturing 
conditions in February. For the purpose a horizontal band saw "Wirex CZ-1/ZM" was used.  

Operating conditions were established and the quality of sawn lumber from semi frozen 
logs of Douglas fir (Pseudotsuga menziesii (Mirb.) Franco) was tested. The quality 
preparation of the band saw blade with the used horizontal band saw provides good 
parameters of the sawn lumber: surface roughness R̅m = 190 μm; variation in the accuracy of 
the size and shape of 1.5 mm and 1.8 mm at a feed speed of U = 11.5 m.min-1. 
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1. INTRODUCTION 
Sawing of logs with narrow band saw 

blades of modern horizontal band saw is 
becoming an increasingly important part in 
the woodworking industry in Bulgaria. 
These machines are preferred for the easy 
maintenance, the low energy consumption 
and the high quantum yield. The lumber 
industry has significant difficulties when 
sawing logs in winter conditions. Usually 
there are no pools to defrost the wood in the 
company’s facilities. It was found that at a 
temperature of -250 C the moisture in 
coniferous wood is converted into ice, i.e. 
such wood is considered to be completely 
frozen (Paderin 2012). 

Problems arise mostly in partially 
frozen wood where the density varies in 
different areas. This leads to a significant 
increase in cutting resistances, often to 
breakage of the cutting band saw blades. 
Wood temperatures below zero degrees’ 
centigrade leads to deterioration of the 
processed surface, higher power 
consumption and wear of the cutting tool. 

In such conditions particularly 
important for proper functioning of the 
processes and obtaining high quality lumber 
is the correct selection of band saw blade, its 
linear and angular parameters and the 
preparation of its teeth. The purpose of the 
study is to establish the working conditions 
and quality of sawing lumber of partially 
frozen logs of Douglas fir (Pseudotsuga 
menziesii (Mirb.) Franco) by carrying out 
some experiments. 

2. METHODOLOGY 
The experiments were carried out in 

manufacturing conditions in February. For 
the purpose a horizontal band saw “Wirex”, 
model “CZ-1/ZM”, with the following 
technical characteristics, was used (Fig. 1): 

 saw wheel diameter – D = 600 mm; 

 maximum distance between the axes 
of the wheels – L0 = 1420 mm; 

 power of the motor which drives the 
leading wheel – N = 11 kW; 

 revolutions per second of the 
motor's shaft – nm = 24.3 s-1; 
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ny). The average density of the timber – by 
weighting method, using an electronic scale 
“Radwag” (Poland), with an accuracy 0.01 
g. 

3. RESULTS 
The measured average temperature and 

humidity when carrying out the experiments 
are shown in Table 3. The average density 
of the logs is 475 kg.m-3, their moisture is 
20 %, i.e. the logs are partially frozen. 

Table 3: Results for the conditions during  
carrying out the experiments 

Number of 
the experi-

ment 

Average air 
temperature in 
the workroom, 

оC 

Average hu-
midity in the 

working 
room, % 

1 -5.0 49.0 
2 +6.0 65.0 

 
When sawing partially frozen wood, 

additional difficulties arise compared to 
completely frozen wood. The main reason is 
that some of the contained moisture passes 
from a liquid to a solid state. Thus, the 
formed ice crystals into the cell gaps cannot 
be pushed out. Consequently, the volume of 
chips reduces only with the volume of the 
pores without the ice crystals. Furthermore, 
the wood of Douglas fir is composed of 
sapwood and heartwood with a lot of resin 
canals, mainly in latewood. In this case, the 
approach to the process of sawing is similar 
when cutting wood with different density.  

Under these conditions two series of 
experiments were performed. The calculated 
cutting speed is V ≈ 24 m.s-1 and the feed 
speed (U) is in the range of 0 to 12 m.min-1. 
The pattern of the sawing logs, in accord-
ance with the production program of the 
company, is also shown in Fig. 6. Beams 
with cross sections 100/100 mm; 100/120 
mm and boards 25/120 mm; 25/100 mm 
were obtained. The total volume of sawn 
logs in the experimental studies is 1,12 m3 – 
after the first sharpening of band saw blade 
and 1,13 m3 – after the second sharpening. 

The results from the studies on the im-
pact of feed speed (U), cutting height (h) 
and quantity of sawn wood (Q) over the 
roughness of the obtained surfaces, the ac-
curacy of dimensions and shape of the lum-
ber are shown in Figure 7, 8 and 9. As can 
be seen in the figures, the feed speed is a 
factor which has the most significant influ-
ence on the output parameters. 

At the first sharpening, feed speed in the 
range from U = 1.5 m.min-1 to U = 8.1 m.min-1, 
the parameter R̅m varies from 130 μm to 
280 μm, i.e. of fine to medium quality of ma-
chined surfaces (Fig. 7 А). Immediately before 
removing of the band saw blade for the second 
sharpening, where U = 6.4 m.min-1, the surface 
roughness is largest, but with largest area of 
cutting wood Q = 24.78 m2. This indicates that 
the wear of the teeth affects as well. 
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