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Abstract 
Across North America the amount of tensioning used in bandsaws varies drastically. Sawblades tensioned to fit 
circle gauges from 28 feet to 80 feet in diameter are in regular use and performing very well. This raises the 
questions as to what is the right amount of tension and what effect does it have on cutting accuracy. In this study, 
the cutting accuracy of five sawblades, with varying levels of tension, have been measured and compared. The 
results show that little change occurs in cutting accuracy once enough tension has been put into the blade for it 
to fit an 80-ft circle gauge. 
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1 Introduction 
Both the handsaw tensioning process and the bandmill strain play a significant role with respect to blade stiffiiess 
and cutting accuracy. With the old low strain bandmills, using plenty of sawblade tension to maximize cutting 
edge stiflSiess was a logical thing to do. With the modem, high strain bandmills, it is not necessary to load up the 
saw with a lot of tension as the bandmill can do this more efficiently. This has led to some mills using much less 
tension that at earlier times without compromising their cutting accxu-acy. Thus the question is raised as to how 
much tension is required for good cutting accuracy? 

An analytical study has shown that minimizing the amoimt of tensioning in a handsaw, keeping the tensioning 
to the center region of the blade (center tensioning) and increasing the strain to compensate for the reduction in 
roll-tensioning, increases blade stiffiiess and should, therefore, improve cutting accuracy. Laboratory cutting tests 
supported these findings and subsequent mill trials demonstrated good cutting accuracy with minimal blade 
preparation and maintenance requirements (Taylor, 1993). However, even with extremely careful preparation, 
gullet cracking was a problem and it was apparent that some other factors were involved that had not been 
accoimted for in the initial analysis. 

Keeping the roll-tensioning to the center 20% of the sawblade maximizes the effect of tensioning. The tension 
that is normally applied in the remainder of the sawblade is then replaced by bandmill strain, which is a more 
efficient use of the allowable stress in the blade. For example, as the roll-tensioning lines move from the center 
of the blade toward the edge of the blade, the axial compressive stresses in the roll line increasingly negate the 
positive effects of the increase in tensile blade sfress from the rolling. This becomes very apparent if a roll is 
placed along the gullet line of the sawblade, the compressive stresses in the rolling line are not well restrained 
here and expand, stretching the front edge of the saw and spoiling the front edge stiffiiess. 

This study was performed to explore the effect of different amounts of roll tensioning on the cutting accuracy of 
bandsaws. Two sets of tests were conducted: the first was a preliminary cutting test with center tensioned blades, 
to see how they performed at the Warrenton mill; the second was a series of cutting tests to compare the cutting 
accuracy of five blades with different levels of tensioning to that with standard blades. This report covers the 
results of these tests. 

1. To determine if the stringent blade preparation procedures used at the Warrenton sawmill would overcome 
the gullet cracking problem experienced with the center tensioned saws. 

2. To compare the cutting accuracy of center tensioned blades and blades with increasing levels of tension to 
that of standard blades. 

2 Objectives 



3 Method 

3.1 Cutting Tests 

Two sets of tests were conducted at Willamette Industries Inc's., Warrenton Sawmill, Warrenton Oregon. The 
preUminaiy center tensioning tests were conducted on a 5 ft., Letson and Burpee, horizontal bandmill with a strain 
of20,000 lb. This machine resaws the slabs from the headrig and has a cut depth up to 20 inches. Three center 
tensioned blades were used in with the regular blades and general observations of their performance and 
resistance to cracking were obtained. The second set of tests involving the different levels of tensioning was 
conducted on a Salem 5 ft. twin on the small log line. This line has an end-dogging carriage feed system handling 
logs up to 20 inches in diameter. The sfrain was 15,000 lb. for standard blades and 19,000 lb. for the blades with 
reduced levels of tensioning. The difference in sfrain was to compensate for the reduction in edge stiffiiess due 
to the lower levels of roll-tensioning. 

The standard blades, the three center tensioned blades used on the horizontal bandmill and the five test blades 
used on the end-dogging twin were all 17-gauge by 9 inches wide with a 1.75 inch tooth pitch and Stellite tipped 
teeth. The species cut was primarily coastal Hemlock. 

The cutting accuracy for the 5-ft twin was determined by measuring the displacement of each sawblade with a 
non- contact displacement probe located just below the top guide. Displacement probes were already installed 
on this machine for the Lacey-Harmer "Sense-A-Cut" handsaw monitoring system that the mill was using. For 
this study, the probes were linked to a PC-based data acquisition system and the mean and deviation of the saw 
blade displacement was recorded for each cut. For the preliminary tests with the center tensioned blades, on the 
horizontal bandmill, a probe was installed and connected to an elecfronic chart recorder to view the sawblade 
cutting behavior. We were primarily interested in the endurance of these blades and cutting accuracy was not 
recorded for these tests. 

Cutting accuracy values available from the data acquisition system cormected to the 5-ft twin were the mean and 
deviation of the sawblade for each cut. The cutting accuracy for a given blade for a given number of cuts was 
statistically determined from these data as follows: 

1. Mean - The average displacement to one side of the blade centre-line for the set of cuts. A positive value 
relates to displacement away from the guides and into the log. 

2. Deviation of the Means - The standard deviation of the means from each cut. This is a good measure of the 
between board accuracy. 

3. Standard Deviation - A statistical summary of the standard deviation of the sawblade for each cut. This is 
sawblade deviation. 

In the first set of tests the blades were run in rotation with the standard blades for several weeks to determine the 
long term performance of the blades and their susceptibility to gullet cracking. For the second set of tests with 
the different levels of tensioning, the blades were run on one side of the twin and the cutting accuracy compared 
to a standard blade on the other side of the twin. In this manner, the blades cut the same size and quality of 
material at the same feed speeds. 



3.2 Blade Preparation 

Blade preparation consists of accurate leveling, fitting the blades to a given tension gauge, grinding lightly, 
leaving the blades on the grinder until the wheel no longer removes any material, and cleaning out the gullets with 
an air driven carbide burr remover. All blades are Stellite tipped and changed every foiu- to five hours. 

The tensioning procedure used to prepare the centre tensioned saws is shown in Figure 1 and described as follows: 

1. The centre of the sawblade, midway between the gullet line and the back edge, was located and the 
boundaries of the centre 20% of the blade were marked 

2. Starting on the centreline and working outwards, five uniformly spaced rolling positions within the center 
20% region were marked on the blade 

3. Using a standard roll-tensioning machine, the blade was rolled on lines one, two and three and the light gap 
checked between each roll. The three rolls produced a light gap of 0.012 inches when measured with the 
straight edge tension gauge shown in Figure 2. (All tension measurements were made with the blade in a 
natural curve and without any force exerted on the gauge). The number of rolls needed to produce the desired 
light gap may vary fi-om person to person due to the different rolling practices or variations in tensioning 
machines. 

4. Two rolls near the back edge of the blade provided a backcrown of 0.004 inches (measured with a 3-foot 
back crown gauge) but reduced the tension to 0.005 inches. 

5. Three rolls, on the same locations as before, brought the tension back to 0.010 inches, the target light-gap 
for these blades. 

For the initial cutting tests with the horizontal bandmill three centre tensioned sawblades were prepared, one 
without backcrown and two with backcrown. 

For the second series of tests (on the 5 ft. twin bandmills) five blades were prepared, each having a different level 
of tension. These are described as follows: 

1. A centre tensioned blade as described in Figure 1. 

2. A modified center tensioned blade. This was similar to the center tensioned blade except that an extra roll 
was placed in the fi-ont quarter between the edge of the 20% region and the gullet (Figure 3).This gave 
approximately 0.010 inches light-gap in the center when measured with a straight edge. 

3. A blade fitted to an 80-foot tension gauge. This gave approximately 0.010 inches light-gap in the centre when 
measured with a straight edge. 

4. A blade fitted to a 60-foot tension gauge. This gave approximately 0.018 inches light-gap in the centre when 
measured with a straight edge. 



5. A blade fitted to a 28-foot tension gauge. This gave approximately 0.037 inches light-gap in the centre when 
measured with a straight edge. This is the standard tension for the blades used by the mill and the blades lay 
flat on the bench without any buckling at this level of tension. 

The results of the initial cutting tests with the center tensioned blades on the horizontal.bandmill were 
encouraging. The center tensioned blades performed well, surviving the tests without any gullet cracking 
problems. This indicates that the gullet cracking may not be due to the center tensioning but to how the blades 
are prepared (see Methods section). It should be noted that regular blades are run on this bandmill at a strain of 
20,000 lb., without any gullet cracking problems. 

As the standard blades are run at the relatively high strain of 20,000 lb, it was not known how the centre 
tensioned blades would con̂ are. Widi reduced levels of tension the blade stif&iess would be less and one might 
expect the cutting accuracy to be reduced. No accuracy measurements were made for the initial tests though the 
centre tensioned blades seemed to perform satisfactorily. One noticeable difference was that the standard blades 
seemed to stand up better to a severe snaking condition. The centre tensioned blades suffered some stretching of 
the fi-ont edge under these conditions. 

From the results of this initial test it was concluded that, with carefiil preparation, the center tensioned blades 
could operate at reasonably high strains without gullet cracking problems and a more comprehensive set of tests 
should be conducted to investigate the effect of increased levels of tensioning. This led to the second set of tests 
conducted some time later, on the 5fl twin bandmills. 

4.2 Five Different Levels of Tensioning on the Five-foot Twin 

The objective of this set of tests was to determine the cutting accuracy of five blades with increasing levels of roll-
tensioning and to compare their performance with that of blades prepared in the standard manner for the mill. The 
tests were carried out on the five-foot Salem twin band small log line with an overhead, end-dogging, carriage 
system. The standard blades were run on the right hand bandmill, at a strain of 15,000 lb. and the test blades were 
run on the left hand bandmill at a strain of 19,000 lb. The left and right hand designations identified which side 
of the feed system the bandmill was located when viewed from the infeed side. 

4 Results 

4.1 Centre Tensioned Blades on the Five-foot Horizontal Bandmill 
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Table 1 identifies the following for each blade: the blade by number; the type of tension; the light gap (measured 
using the straight edge tension gauge in Figure 2); the number of runs made; and the number of cuts made. 

Table 1 Sawblade and Cutting Test Details 

Blade # Tension Light Gap 
(in) 

No. Runs No. Cuts 

Blade 1 Centre tension 0.010 5 4562 

Blade 2 Modified 
Centre tension 

0.010 4 1710 

Blade 3 80-ft. Circle 
gauge 

0.010 2 2308 

Blade 4 60-ft. Circle 
gauge 

0.018 2 2004 

Blades 
(mill standard) 

28-ft. Circle 
gauge 

0.0327 1 992 

The cutting accuracy comparisons for each of the five tension conditions are shown in Figures 4 to 8. The 
displacement values on these figures are small because the displacement is measure close to the top guide, the 
actual blade displacements in the cut would be approximately three or four times larger. Figure 4 shows the 
cutting accuracy results for the center tensioned blade. For all three cutting accuracy values (mean, deviation 
of the means and standard deviation) the standard blade performed better than the center tensioned blade. 

There was some concem that the very wide tire on the centre tensioned blade was spreading the load and taking 
too much of the bandmill strain away fi-om the front edge of the blade. To overcome this an additional roll was 
put in the front quarter of Blade 2 (Figure 3), approximately midway between the edge of the 20% region and 
the gullet line of the saw. This opened up the front quarter and allowed the edge of the wheel to apply more sfrain 
to the blade, thereby stiffening up the cutting edge. The results of the cutting tests with this blade are shown in 
Figure 5. The improvement in cutting accuracy with this "modified" cenfre tensioned blade is readily apparent. 
Both blades had similar 'means' but the modified blade showed significant reductions in the 'deviation of the 
means' and 'standard deviation.' 

To answer the question of how much tension is required for good cutting accuracy, three additional levels of 
tension were studied. Blades were fitted to an 80 ft. gauge, a 60 ft. gauge and a 28-ft gauge (the mill standard) 
and cutting tests conducted. The results of these tests are shown in Figures 6 to 8. All three blades outperformed 
the standard mill blades, the blade with 60-ft tension doing particularly well with a mean displacement close to 
zero and low sawblade deviations. The sfrain for the 28-ft tension blade was left at 19,000 lb. which may 
account, in part, for the improvement in performance over the standard blade (Figure 8) which was run at 15,000 
lb. The standard blade had a larger mean deflection away from the guides which could also indicate some dishing 
in the blade, this could help explain the above average sawing deviation. Nothing from the data indicates the 
reason for the above average sawblade deviation for the standard blade in Figure 7. 



To compare the cutting accuracy for all the sawblades the data are combined and the results presented in Figure 
9. The center tensioned blade, with very litUe roll tensioning, performed on a par with the standard tension blades 
used by the mill. The modified center tensioned blade, with minimal tensioning, had the lowest sawblade 
deviation. Increasing the tension from this level to fit an 80-ft gauge decreased the accuracy slightly, however, 
increasing the amount of roll-tensioning above that to fit an 80-ft gauge had a negligible effect on cutting 
accuracy. 

5 Conclusions 
The objectives of the tests were: 

1. To determine if the stringent blade preparation procedures used at the Warrenton sawmill would overcome 
the gullet cracking problem experienced with the center tensioned saws. 

2. To compare the cutting accuracy of center tensioned blades and blades with increasing levels of tension to 
that of standard blades. 

The conclusions below are based on 5 ft bandmills with sfrain levels of 19,000 to 20,000 lb. 

1. Gullet cracking was not a problem with the center tensioned blades during their life at the mill. The blade 
preparation procedures used at the Warrenton sawmill would seem to have overcome this problem. 

2. Low levels of roll-tensioning placed in the central region of the handsaw, coupled with one additional roll 
to open up the front quarter (referred to here as modified center tensioning), provided the best cutting 
accuracy. 

3. Once some minimal level of roll-tensioning has been placed in a handsaw, in this case the tension to fit an 
80-ft circle gauge, increasing the amount of tension in a handsaw does not improve cutting accuracy. This 
conclusion is based on the saw being accurately leveled and the tension being consistent aroimd the saw. 
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Figure 1. Centre Tension Rolling Positions 



Figure 3. Modified Centre Tension Rolling Positions 
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Figure 4. Cutting Accuracy of Blade 1 Compared to M i l l Standard 
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Figure 5. Cutting Accuracy of Blade 2 Compared to Mill Standard 
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Figure 6. Cutting Accuracy of Blade 3 Compared to Mill Standard 
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Figure 7. Cutting Accuracy of Blade 4 Compared to Mill Standard 
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Figure 8. Cutting Accuracy of Blade 5 Compared to Mil l Standard 
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Figure 9. Total Sawing Deviation by Degree of Tension 


