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The most common process of structural steel 
fabrication is the function of generating the 
required finished length of the member to be 
fabricated. The processes that are generally 
utilized entail thermal cut off, shearing and 
sawing. Based upon the section size and its 
final utilization each technology has some 
unique advantages as reviewed below.

Thermal Cut Off

Certainly the most basic form of cut off for 
structural steel is thermal cutting. We really 
do not have to go back that far in time to visit 
structural steel fabrication facilities where 
you would find manual cut off with a hand 
held torch only to be followed with a hand 
held grinding operation.  

Even though this manual operation has left 
the fab shops for the most part, thermal cut 
off is still popular but in a different manner. 
In the early 90’s FICEP took thermal cutting 
to a new higher level. 
At that time, FICEP integrated a CNC robot 
for thermal cutting to eliminate the task of 
manual layout and cut off. Both oxy-fuel and 
plasma torches were used to greatly enhance 

the productivity of this process.
As the actual dimensions of structural steel 
shapes vary because of mill tolerance 
deviation, establishing the location to preheat 
and start the cutting operation changes even 
with sections of the same size and weight. 
Initially, this start location was established 

by physically probing the actual 
member’s surfaces. 
Frequently the probing function 
could take as long as the actual 
cutting process. To eliminate 
these non-productive probing 
cycles FICEP innovated a 
non-contact laser scanning 
technology to establish the actual 
material surfaces in seconds. 
This design enhancement 
typically doubled the systems 
productivity.



In the fabrication of beam sections a thermal 
cut end condition is generally acceptable 
where in the case of columns that is not the 
case. Using thermal cut off in beam sections 
that also requires end copes has a unique 
advantage. When you combine the trailing 
end cope of one section with the leading end 
cope of the next section in a mult, only the 
web remains to be cut to complete a cut off 
operation. 

This single thermal cycle generates the 
trailing end cope of one beam, the leading 
end cope of the next beam in the mult and 
the cut to length operation. This makes 
robotic thermal cut off of beam sections that 
also have copes a very attractive technology.
Current plasma robotic technology now 
includes the ability to even cut all four sides 
of a structural tube.

Shearing

Shearing is the most economical method of 
severing structural steel elements. Because 
of the geometry of the different structural 
steel shapes and sizes, some members can 
be processed by shearing in an economical 
fashion where others are more challenging.

Required Tonnage

As the cross sectional area of the structural 
steel section increases the required tonnage 
grows proportionally. This requirement 
generally limits the utilization of shearing 
technology to sections with a depth of 250 mm 
(10”) with the exception of flats. These can 
be economically sheared in widths of up to 
500 mm (20”) for miscellaneous applications 
in CNC systems.
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 Profile Range

The miscellaneous structural steel sections 
that are most practical to shear are angles 
up to 250 mm (10”), channels up to 250 mm 
(10”) , beams up to 200 mm (8”) in depth but 
with relatively narrow flanges and flats up to 
500 mm (20”) wide. 

Both angles and flats have the advantage that 
only one blade for each profile is required. 
Conversely different knives are generally 
required for both channels and beams that 
are of different depth and lineal weights. 
The requirement for different knives in the 
case of beams and channels of varying sizes 
and weights makes the concept of shearing 
these profiles questionable unless the 
application contains substantial production 
runs of limited sizes and weights.

Tooling Style

Shear tooling for these miscellaneous 
shapes is available in both single and double 
cut configurations. 
Double cut shear tooling has the advantage 
that an aggressive rake angle can be 
employed without deforming the cut on either 
side of the movable blade. In this case, the 
deformation that results from the substantial 
rake angle is transferred into the slug that is 
generated with each cut. 
This slug generally ranges from 12 mm (1/2”) 
to 25 mm (1”) in length depending upon the 
maximum section capacity of the shear.  

Since a substantial rake angle is associated 
with the movable blade the cross sectional 
area that is being sheared at one point in time 
is less that half when compared to single cut 
shearing. In single cut shearing, rake angle 
cannot be used to achieve an acceptable 
cut with the exception of the shearing of flat 
stock. 
Thus single cut shears generally require 
more that twice the tonnage of double cut 
shears to achieve the same capacity.  

FICEP
NEWS



FICEP
NEWS 9/2021

www.ficepgroup.com

Sawing

Friction sawing

Friction sawing is accomplished with either a 
circular abrasive wheel in the case of smaller 
miscellaneous sections or a circular steel 
blade.  In both cases the blade RPM’s are 
in the area of 3,000. When cutting with an 
abrasive wheel the actual cutting capacity 
diminishes as the result of the sawing 
process. The saws are relatively inexpensive 
however the cost per cut is high as the usable 
diameter of the blade diminishes with each 
cut.
Friction saws (often referred to as hot saws) 
that employ a steel blade can generally 
address the cutting of larger structural steel 
sections. 
They are extremely noisy but incredibly fast. 
They have for the most part disappeared from 
the process of structural steel fabrication 
because of the safety, noise, blade cost and 
limited squareness that is associated with 
this process. The activity of this technology 
today is generally limited to the application of 
cutting in steel mills. 

In both cases the ability to achieve a 
satisfactory squareness of cut has contributed 
to their limited use today.

Cold Sawing

Cold sawing also uses a circular steel blade 
but that is where the similarity ends. 
In the case of the cold saw, the surface speed 
of the blade is greatly reduces to employ a 
milling action for parting the metal rather than 
friction and heat. 

The perimeter of the blade contains high-
speed steel segments that are riveted to a 
carbon steel hub. These replaceable high-
speed segments are ground with alternating 
tooth geometry. The cutting edge of the first 
tooth is divided into thirds. 
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The two outside thirds of the tooth are ground 
at a 45-degree bevel. The center 1/3rd of the 
tooth is perpendicular to the blades hub and 
is called the roughing tooth. The next tooth 
does not have any ground bevel rather its 
entire cutting edge is perpendicular to the 
blade hub. The alternating tooth geometry 
breaks up the chips during this sawing or 
milling process.
Depending upon the diameter of the blade, 
the thickness could be up to 12 mm (1/2”) 
which makes the blade very rigid. At the 
time this technology was introduced to 
structural steel processing it was considered 
to be leading edge. The productivity and 
squareness of cuts that could be achieved in 
columns for example, was why they gained 
rapid acceptance as the preferred solution 
for sawing of structural steel when compared 
to band saws.

Cold Saw Styles

Cold saws were designed in two basic 
blade approaches for processing structural 
steel. The saws designed to advance 
the blade horizontally had the advantage 
that regardless of the section depth to be 

processed they were always referenced to a 
fixed datum. As the complementary material 
handling systems referenced the material 
to a fixed datum line saws with a horizontal 
blade approach featured a fixed or non-
movable installation.

Cold saws that employed a vertical approach 
had the advantage that they could cut up to 
three surfaces simultaneously where the 
horizontal approach could only engage a 
maximum of two surfaces at a time.  In order 
to achieve the maximum cutting capacity it 
was necessary to center the section under 
the blade. This required a movable saw base 
installation so the saw could adjust to work 
off of the fixed datum line of the material 
handling system.

As this cutting process was actually milling, 
the re-sharpening of the blade to maintain 
the proper geometry was extremely critical. 
This would entail a different skill set than 
was found in most structural steel fabrication 
shops. Thus the blades would have to be 
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shipped to outside sources to replace teeth 
segments as needed, re-sharpen the blade 
and hammer the blade for flatness. As these 
skills became less available, fabricators 
where generally forced to ship the blades 
substantial distances to achieve acceptable 
support.

Band Sawing

Up until the early 90’s band sawing of 
structural steel shapes was generally limited 
to section depths of 500 mm (20”) and less. 
This limitation was realized because the 
wider you had to adjust the blade guides the 
less support that could be delivered to a blade 
that was about 1.6 mm (.063”) in thickness. 
Asking a ribbon thin blade of this thickness 
to cut deep structural steel sections was no 
easy task.
In the early 90’s band saw blade metallurgy 
started to make quantum leaps forward. 
The evolution in blade technology was not 
only in the cutting surface material of the 
blade but perhaps more importantly the 

ability to tension the blades to a higher level. 
By increasing the blade tension the stability 
of the blade increased the blade life, cutting 
speed and its ability to not deviate from the 
desired cut location.

Most recently pneumatic blade dampening 
has been introduced to greatly reduce the 
harmonics or vibration that is associated 
with band sawing. 
The harmonics or vibration of the blade 
reduces its cutting efficiency and the life of 
this consumable.
This new development in band sawing is 
the most significant development since the 
introduction of bi-metal blades.
As band saws cost approximately half that of 
a cold saw the market changed rapidly. 

Cold saws stopped selling into this application 
as band saws were viewed as the preferred 
method. The blade technology has continued 
to achieve even higher levels, which has 
broadened the performance of band saws for 
cutting structural steel.
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Circular Carbide Saws

Until recently circular carbide sawing has 
been limited to the cutting of solid material 
with blades that required re-sharpening. 
Most recently carbide blades have been 
developed that are consumable in nature for 
reduced cost and the elimination of having 
to send the blades to outside vendors for re-
sharpening. 

This technology boasts cutting rates that are 
presently 3-4 times faster than band sawing.

Currently the blade technology limits the 
cutting capacity for structural steel up to 400 
mm (16”). Forces are presently pushing this 
blade technology to greater heights similar to 
what transpired to the development of band 
saw blades.
FICEP is the only company addressing the 
needs of structural steel fabrication today 
that over time has proven to be at the leading 
edge of technology with the development of 
their own brands of cold saws, band saws 
and now carbide saws for the cut off process 
of structural steel.

Just another example as to why FICEP is not 
only the world’s leader in plate and structural 
steel fabrication technology but is always 
pushing innovation to new levels!


