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Much of the understanding of how to make 
narrow blades work comes from the metal 
industry.  Many of the blades first used for cutting 
wood were designed for metal cutting, however 
specific tooth designs are now available for 
cutting wood.

This Technology Profile presents the factors that 
control saw performance, beginning with the 
cutting forces, so you can better understand your 
current sawing system and plan improvements.

Machine & Maintenance Issues
Before discussing saw design, the capability 
of the whole machine needs to be considered.  
Having a solid, well-maintained machine is 
critical for consistent production.  A machine that 
does not control the wood or support the saw 
will force the use of thicker saws or slower feed 
speeds.  Excellent control of the wood is needed 
because blades will easily break from binding.

Mechanical issues:
• wheel crossline (wheels not parallel) will twist 

the blade, reducing blade life

• a good guide alignment and condition 
ensures adequate support for the blade

• poor wheel condition (not round, worn tires) 
affects blade life and blade tracking

• a strain system that “sticks” and worn wheel 
bearings cause blade cracking.

arrow bandsaw technology for portable sawmills and lumber 
remanufacturing has proven to be economically feasible 

because, compared to wide bandsaws, the machines are less expensive 
and the costs of blades and their maintenance are much less.  Narrow 
bands are used in applications with deep cuts that were once only possible 
using wide blades.  There is the further benefit that narrow blades have a 
smaller kerf.

The downside of using narrow blades is that the feed speeds are much 
less than for wide blades.  For portable sawmills without power-assist for 
handling logs, cutting speed has little effect on daily production, however 
slow feeds may still be a frustration for the operator.  The more the material 
handling is power-driven, the more pressure there is to increase feed 
speeds.  Ganging several bandmills, one after the other, is one way to get 
more production, but this may not work for all applications.

Wide and narrow are relative terms.  In the case of bandsaws the issue is 
how much force the blade can hold before it buckles; the wider the blade, 
the greater the resistance to buckling.  This concept will be explored more 
in the following pages, but in practical terms, “narrow” means blades up 
to 2 inches wide.  In all other aspects, the design and operation of narrow 
blades are the same as for wide bands.
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Tooth Design
Strength and gullet area requirements determine tooth shape. A deep 
narrow tooth will bend easily.  On the other hand, if the gullet cannot 
hold the sawdust produced, then the sawdust will spill and heat the blade, 
resulting in a weaker saw and a wavy cut.

The hook angle can be reduced to increase tooth strength.  For ripping, 
the hook is typically 10° to 15° for green softwoods, and 5° to 8° for dry 
softwoods and hardwoods.  The back clearance angles vary from 16° for 
strong teeth to over 30° as in the tooth shape below.  Side clearance (set) is 
typically 0.015" to 0.020".  A larger set is needed for woods that have more 
“springback” or fibre tearing.

Tooth Shapes & Uses
More teeth give a better finish.  Fewer teeth allow faster feeds due to the 
larger gullet areas and less feed pressure.

Blade Types

Typical Specifications:
 3 TPI (teeth per inch)
 1.1 TPA = 7/8" pitch (note rounding)
    ¾ TPI = Variable pitch ranging from  
      3 to 4 TPA

Teeth can be Spring Set, with or without a Raker 
Tooth, or Solid Tooth, formed by swaging or 
tipping with another material such as carbide or 
StelliteTM.

Measuring Blade Stress
Strain meters are available, but expensive.  The method shown here, using 
calipers and two c-clamps works reasonably well.

For each 0.001" the blade stretches, 6000 psi stress is applied to the blade.  For the typically recommended 25000 psi, the blade 
should stretch about 0.004".

1) Strain the blade so it is just tight.

2) Place the clamps 5" apart.

3) Measure the distance across the clamps.

4) Apply the full strain and re-measure across the clamps.
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Cutting Forces
The two main forces on a tooth are the cutting 
and feed forces.  The feed force, which is small 
compared to the cutting force, is affected by the 
hook angle.  For a large hook angle, the feed 
force will reverse, pulling the saw into the wood. 
The hook angle can be used to “balance the saw” 
or neutralize the feed force.

The third force is a pressure force due to the tip 
being round (no tip is perfectly sharp, and dulling 
increases the tip radius) and fibre spring-back 
acting on the back of the tooth.  The pressure 
force becomes important for small bites (slow 
feeds) because it stops the tip from penetrating 
into the wood.  Keeping the saw sharp and 
increasing the back angle reduces the pressure 
force.  Also, increasing the pitch reduces the total 
pressure force because fewer teeth are engaged.

Beam Strength
The problem with narrow blades is that they 
buckle by twisting if the feed force gets too 
high. A buckled blade has no stiffness and will 
wander in the cut until the feed force is reduced.  
The ability of the blade to resist bending and 
buckling is referred to as Beam Strength and 
can be increased by increasing the strain, blade 
thickness or width, or by decreasing the span 
between the guides (back guides).

There is another aspect of beam strength: if 
the blade cannot push on the wood enough to 
overcome the pressure force, the teeth will not 
penetrate and the saw will not feed.  For deep 
cuts, or a dull saw, feed pressure is needed for the 
teeth to penetrate, but this force may be close to, 
or larger than, the buckling limit – feeding harder 
may give penetration, but the saw will wander in 
the cut. The only practical remedies are to keep 
the guides as close to the wood as possible and 
to use a wider blade.

Saw Stiffness
Saw stiffness is the resistance to forces that 
push the saw from cutting a straight line. For 
narrow bands stiffness comes from the strain. 
Think of a narrow band as a string with some 
twisting stiffness. The bending resistance of 
the plate contributes an insignificant amount 
to stiffness.

Since the band is like a tight string, the 
strain, not the stress in pounds per square 
inch, controls the stiffness. A wider or thicker 
blade has the same stiffness if the strain is not 
increased. However, a wider blade can be fed 
harder because its beam strength (buckling 
resistance) is greater.

Keeping the guide as close to the wood 
as possible also has a significant effect on 
stiffness.

Strain
Strain is the force that 
pulls the wheels apart and 
stretches the blade.  It is 
equal to twice the cross-
sectional area of the blade 
multiplied by the stress in 
psi.

Example:
 Nominal 1" blade (0.71" wide to gullet  
 bottom)
 0.042" thick
 Stressed to 25000 psi

 Strain  = (2)(0.042)(0.71)(25000)
  = 1491 lbs.
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Forintek Canada Corp.
Value to Wood Co-ordinator (East)

319, rue Franquet, Quebec, QC  
Canada  G1P 4R4

Tel: (418) 659-2647
Fax: (418) 659-2922

Forintek Canada Corp.
Value to Wood Co-ordinator (West)
2665 East Mall, Vancouver, BC 
Canada  V6T  1W5

Tel: (604) 224-3221
Fax: (604) 222-5690

• Send a request via valuetowood.ca (Help Desk).
• Contact a Value to Wood co-ordinator at one of the following locations:

As part of the Value to Wood program, funded by Natural Resources Canada, 
Forintek’s Industry Advisors are providing technical services to value-added 
wood product manufacturers in all regions of Canada. If you need information 
on any technical issue related to wood product manufacturing, you can:

Ce Profil technologique est également disponible en français.

This Technology Profile has been edited by  
Bruce Lehmann, Research Scientist, Lumber Manufacturing, Western Division, Forintek Canada Corp.

For more information on the 2005-2006 Value to Wood research program, visit www.valuetowood.ca 
(Research and Development). The partners involved are:

To speak with your nearest Forintek Industry Advisor about this article, or other 
ways to improve the performance of your business, call Forintek at the numbers 
below, or visit us at www.valuetowood.ca to find out about upcoming workshops 
or seminars in your area.

Feed Speeds
One or more of the following factors limit the feed speed:
• The bite is as large as it can be for an acceptable surface finish.
• The gullets are overloading with sawdust, resulting in heat in the saw and a 

wandering cut.  
• Deeper depths of cut require slower feed speeds because more sawdust is 

produced.
• The feed force is buckling the saw, causing the blade to wander.  This problem 

increases for deep cuts and for dull teeth.  Consider increasing the tooth pitch 
to reduce the feed pressure.

• The cutting forces on the teeth are bending the saw, producing a wandering 
cut, and perhaps saw damage.

On the other hand, feeding too slowly results in rapid dulling of the teeth.

Cracking (Flex Life)
Blade cracks are caused by metal fatigue from the combined effects of the stresses 
from bending over the wheel, and the strain. Smaller wheels, thicker blades and 
higher strain all reduce saw life. Thicker blades or the use of higher strain require 
larger wheels.

Cracks will appear in any blade after bending over the wheels a given number of 
times, even if it is not cutting.  This is why it is recommended to not let a blade idle 
for too long.

Since all blades eventually crack, the trick is to have the saw get dull first. Sharpening 
a saw will renew the blade life if the gullets, not just the tips, are ground to remove 
the micro-cracks that have formed. On the other hand, fast grinding can burn the 
steel or leave large burrs that cause cracks to start and grow much more quickly.


