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Tube and pipe can be notched with a variety of tools and machines, from 
saws to plasma cutters. For the hobbyist, the job shop, and the 
manufacturer, the most common machine tools used for making weld 
joints are the hole saw, the abrasive-belt notcher, and the end mill notcher. 

The Hole Saw 

Using a hole saw is an 
inexpensive way to make 
the occasional notch for a 
weld joint. More for the 
hobbyist, hole saws can be 
used with a drill press or, 
for portability, with a hand-
held drill.  

Multiple corresponding 
hole saws must be used to 
make notches with 
different ODs. Hole saws provide a less-than-perfect finish, and they are 
not the best solution for repeatability or large numbers of notches. Thin-
walled tube is difficult to notch with a hole saw without creating a 
deformation, and the saws usually have a limited range of OD sizes. With 
that said, those on a budget who make the occasional notch are usually 
satisfied with the results. 

Abrasive-belt Notcher 

Several manufacturers make these notchers that have similar functionality. 
Abrasive notchers use an abrasive belt to sand or grind the metal to the 
desired weld joint size. For each separate OD, a mandrel sized to 
correspond with that OD is inserted to the point where the abrasive belt 
wraps and the notching takes place (see Figure 1).  

 



Linear screw feeds or faster 
feed levers position and feed 
the material into the mandrel 
and belt. Quick-change 
mandrels allow fast 
changeover times, and 
bearingless mandrels, which 
have bearings built into the 
machine, allow the fastest 
changeover times. Fixed-
mandrel machines are more 
labor-intensive to change.  

Additional features, such as a 
grinding station or a sanding 
station, make the abrasive 
notcher popular. The separate 
grinding station should be used with a reversible motor to keep the belt 
direction moving in a downward position for safety. 

Additionally, operators should wear personal protective equipment when 
using notchers and grinders because of the dust, sparks, and high heat 
they generate. Some manufacturers offer dust collection units as an option 
with this type of machine. Sparks can be a hazard so it is important to use 
the abrasive notcher in an area free of flammable goods.  

An abrasive-type notcher produces the best results on thin-walled tubing, 
such as wall thicknesses less than 0.065 inch. Belt life varies depending 
on the quality, but on average one belt can make 40 to 80 notches. Hard 
metals and thick-walled materials can shorten belt life.  

Belts generally must be purchased from the manufacturer, although some 
machines are manufactured that can use off-the-shelf belts for some sizes.  

 
Figure 1 

For each separate OD, abrasive notchers use a mandrel 
sized to correspond with that OD that is inserted to the 
point where the abrasive belt wraps and the notching 

takes place. 



End Mill Notcher 

One version of this type of notcher has a stationary 
end mill that is sized according to the OD to make 
the proper weld joint. With this notcher, the material 
is fed into the cutter either straight on or at an angle.  

Another version is an eccentric-cut notcher that uses 
one cutter to notch sizes from 1 to 3 in. OD without 
tooling changes. This is done by setting an indicator 
to coincide with the desired weld joint OD that 
adjusts a cam on which the cutter rotates. The 
operator turns the handwheel, causing the cutter to 
move into the material to be notched in an eccentric 
orbit that cuts out the weld joint for the desired size 
(see Figure 2).  

End mill-style machines generally can be used to 
produce notches on material with wall thicknesses of 
0.065 in. or more. They do not produce heat, dust, or 
sparks. Non-eccentric-cut end mill notchers need 
different tooling for each size, increasing costs. 
These cutters can last longer and can be 
resharpened up to three times. Cutters can also be 
sourced locally.  

End mill notchers can notch ODs as small as ¼ in., 
making them versatile. Eccentric-type machines also 
can plunge and notch when needed. End mill 
machines usually are portable because they are 
mounted on wheels and operate with low voltage, 
such as 110 V.  
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Figure 2 

An eccentric-cut notcher 
uses one cutter to notch 
sizes from 1 to 3 in. OD 
without tooling changes. 

This is done by setting an 
indicator to coincide with 
the desired weld joint OD 

that adjusts a cam on 
which the cutter rotates. 
The operator turns the 

handwheel, causing the 
cutter to move into the 

material to be notched in 
an eccentric orbit that cuts 
out the weld joint for the 

desired size. 


