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everal options are available

for notching and piercing of
tubing. This article covers the follow-
ing fabrication methods: notching of
90-degree structural joints, angular
joints, and flow-through joints; side
notching; nonmandrel piercing; arbor
(supported) piercing; and arbor slot-
ting.
Structural Joint Notching

Structural 90-degree joints (see
Figure 1) can be produced many ways,
depending on the number of pieces
required. The operator can mill or
grind the tube end, use a hole saw to
produce the required form, or notch
the tube with a notching tool.

The tube is notched only to the
inside diameter (ID) of the tube, leav-
ing the wall thickness flat on the tube
end. This style of notch is suited for
shielded metal arc welding (SMAW)
applications.

This style of tooling generally is a
spring-loaded, self-contained spanker-
style unit. Typically, this unit can he
used in a hand press, air press, mechan-
ical press, ironworker, press brake, airfoil
cage unit, or hydraulic cage unit. The
tooling cuts from inside the tube down-
ward over a die edge, producing a clean,
undistorted notch in one wall of the
tube per press stroke. Two press strokes
are required per completed tube end.

A typical notching unit consists of
a housing, punch, punch holder, and
die block. The housing is the frame
used to hold the cutting members,
making it a functional unit. Punches
are manufactured smaller than the
tube ID to allow for tube variances,
and the punch radius is larger for the
variance in tube diameters. A tube rest
is used to support the outside of the
tube and act as a cutting edge.
Standard die clearance is added to the
die radius for optimum cut quality.

For higher-production applications,
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Figure 1
Structural 90-degree joints can be pro-
duced in many ways, depending on the
number of pieces required. The operator
can mill or grind the tube end, use a
hole saw to produce the required form,
or notch the tube with a notching tool.

one tube end can be notched per press
stroke with tooling that notches from
inside the tube outward in the horizon-
tal plane against a die edge. This style
of tooling generally is spring-loaded
and suited to punch press mounting.
Some manufacturers produce self-con-
tained hydraulic versions of these units
to notch one end or—with two units
notching—both ends at the same time.

A typical set of tooling consists of a
punch and die ring. The punch is held
in place in a punch holder and driven
left to right by a cam mechanism. To
cover the variances of tube diamerers
and wall thicknesses, the punch diame-
ter is smaller than the tube ID, and the
punch radius is larger than that of the
mating tube. The ID bore of the die
ring is larger for this same reason, and
standard punch and die clearances are
applied.

Special notches for adding drain
holes, slots, bayonet openings, V
notches, fitting square tube to round,
and many others also can be produced
with these types of notching units.

Angular Joint Notching

Depending on the production re-
quirements, angular joints can be pro-
duced by fixturing and milling the
[Uhi‘_‘. H(}WEVET‘ thiﬁ methﬂd can b‘E
time-consuming and requires a debur-
ring operation. Abrasive belt copers are
available to produce angular and 90-
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The structural notch method is suited to
heavy SMAW applications for handrails
and structural frames.

Angular Notching
Snug-fit Method
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Figure 3
The snug-fit method is suitable for
brazing, silver soldering, or robotic
welding of components for furniture,
automotive, bicycle, and many other

applications.






