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PROPERTIES OF COLD COMPRESSED STEEL TUBES

By W. Carl Anderson(l}P.E., F.ASCE, M.ASM, M.ASTM S.M. IEEE

This presentation is to show and explain a different type of steel
tube and its processing. The history and legend of steel is most
fascinating and has been one of first experiment and then of explan-
ation, often mysticism or superstitions. For instance, the legend
of the Damascus Sword was that to be any good, the final process of
heat treating was to heat the sword to a dull cherry and then plunge
it through a slave's abdomen; and not suspecting any other way, the
sword makers pursued this custom for many generations.

We are now a little more sophisticated, but there is still much to
discover about how steel processes affect steel properties.

Getting to the subject to be covered, the process to be described
was originated to accurately size and shape tapered tubes. A
battery of pressure rolls press a tapered tube blank on a hardened
steel mandrel which travels through circles of rolls. Various
shapes of cross sections were made: square, fluted, octagonal, or
round, with round proving to be the most popular. Subsequent
testing showed unanticipated results, completely in contrast with
cold rolling of sheet steel. Cold rolled sheet, if not annealed
has increased yield strength but very decreased toughness as
evidenced by bend properties. If cold rolled sheet is annealed

it has increased toughness but the yield strength is even lower
than it was after hot rolling. However, the cold compressing
pProcess showed greatly increased yield strength and improved

toughness or bend properties. Ultimate tensile strength increased

(1) Chief Research & Development Engineer, The Union Metal Manu-
facturing Company, Canton, Ohio.
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and reduction of area stayed about the same. Elongation was con-
fined to a length of about twice the sample width (or about ")

and consequently showed up as a smaller percentage in an 8" long
test specimen. Whereas the grain structure of cold rolled sheets
showed elongated grains, the cold compressing process showed no
difference at 600 magnifications and it was only at 65,000
magnifications with an electron microscope that the change was
evident which was a breaking up of the grain boundaries. Since

the process pressed the blank as it was held in place, the process
resembles hydraulic compression and practically no thinning of the
material occurs.

In order to be able to predict properties, it is necessary that
mill rolling processes as well as chemistry are carefully controlled
and these have been readily worked out.

As to the future, new chemistries of steel and the resulting
metallurgies are being appraised. Bending tests of thin wall tubes
are continuing to show higher allowable stress limits before local
buckling than those established by tests on pipes as columns. The
effects of various chemistries have permitted control which lead
to better galvanizing. Welding and further fabrication technigues
have been established and are continuing to be researched.
Following Figure 1 shows chemistry, yield and tensile properties of
steel as received from several mills, and also in comparison, the

properties of the same heats after processing into ASTM A-595 tubes.
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Figure 2 shows photomicrographs of sample before and after the
process both at 400 diameters.

Figure 3 shows photomicrographs at 65,000 diameters both before
and after the process. Note the fracture of the grain boundaries.
Figure 4 shows a typical bent specimen. This specimen happens to
be 5/16" thick, with a yield strength at 70.5 ksi and an ultimate
tensile strength of 79.3 ksi.

Figure 5 shows the longitudinal welding of the tapered blanks.
Figure 6 shows the cold compressing operation into a 16 fluted
tube.

Figure 7 shows cutting a round finished tube to length.
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COLD COMPRESSED STEEL TUBES

After Process

Before Process

FIGURE 2 Micrographs (x400) of Grain Structure
(Longitudinal Section)
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COLD COMPRESSED STEEL TUBES

FIGURE 4
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