e

PRECISION MACHINED
PRODUCTS ASSOCIATION

Miles Free lll
Director of Industry Affairs

rﬁ

Cold Drawn Steel Bar Stock: How it is
Manufactured, Benefits to Your Shop

Understanding the benefits provided by cold drawn steel bar stock can
help you optimize the work that you quote by maximizing benefits to your

manufacturing process and customer

How Are Steel Bars Cold Drawn?
Hot rolled steel bars, either in cut lengths or in coils, are
first cleaned by shot blasting or acid pickling to remove
the hard abrasive oxide scale on the surface. Then they are
pulled through a carbide die in the presence of
high-pressure lubricants which reduces the bar’s
cross section. This process is called cold work (no
heat is added in the process). The cold work trues
up shape and holds diameter size to a very tight
tolerance. The process also improves strength
(increasing both yield and tensile strength) and
hardness while reducing ductility (% elongation
and % reduction in area). The drawn bar is then
straightened and cut to length. Further testing for
surface imperfections if specified. Bars then have
rust preventive applied and are packaged and
labeled for shipment.

Why Cold Drawn Steel Bars?

The process of cold drawing, is done at ambient
temperatures, transforms the material properties by
a process called cold work. This cold work increases
yield strength, substantially; the tensile strength
somewhat; as well as the hardness. At the same
time, the ductility is reduced, which improves the
steel’s machinability. Because the cold drawing
work is done at ambient temperatures, the tolerance
achieved for size and out of round is held to just a
few thousandths of an inch.

By convention, tolerances are held to the minus, nothing
to the plus. This makes loading into workholding more
convenient and the material diameter and shape are often
useable as is for many mechanical components.

Specifications for Cold Drawn Carbon and Alloy
Steel Bars

Cold drawn carbon and alloy steel bars are specified in
ASTM A 108 Steel Bar, Carbon and Alloy, Cold-Finished.
Size tolerances for Level 1 Carbon Steel Cold-Finished

Round Bars (Cold Drawn, or Turned and Polished) can
be found in Table A1.1 of ASTM A108. For alloy grades,
the size tolerances are found in Table A1.2. Tolerances are
based on bar diameter, and carbon content and thermal

treatment specified, if any. Tolerances are unilateral (to the

minus only) from the specified size. Out-of-roundness in
these products is half the size tolerance — per footnote D
for both tables. The chemistry which identifies the material
as a particular grade as well as other requirements such

as product analysis tolerances and grain size can be found
in ASTM A 29, Specification for General Requirements

for Steel Bars, Carbon and Alloy, Hot Wrought, which is
included by reference in ASTM A 108.

......................................................................................... PMPA Section - 13



Cold Drawn Steel Bar Stock:
How it is Manufactured, Benefits to Your Shop

The reasons to select a cold drawn steel bar are

few but compelling:

o The hard abrasive scale has been removed — preserving
tool life as well as metalworking fluid utility. The cold
drawing operation improves the as received surface
finish of the bar.

e The cold working strain imparted by cold drawing
improves the machinability of the material (not only the
ease of removal of chip but also the resulting surface
finish.)

o The tight dimensional and out of round tolerance may
result in a reduction in processing needed.

o The straightness (lack of runout) as well as the better
concentricity and dimensional tolerance allows for
higher rpms. The higher surface feet per minute,
increases output.

o The higher mechanical properties mean that the
part may withstand higher stresses and forces in
the customer’s application. This makes cold drawn
steel bars ideal for shafting and power transmission
applications.

e  Standard grades are widely stocked and available for
prompt delivery.

While the cold drawn bar as shipped has a bright, smooth,
workmanlike surface, since no stock removal was taken, it is
not warranted for surface finish. However, the bright drawn
finish is often suitable without any additional processing.
Typically, surface finish is in the neighborhood of 125-

32 microinches using normal processes. (Machinery’s
Handbook) However, many of today’s mills have specialized
processes that can deliver better.

What don’t you get with cold drawing? As no stock
removal has been taken, there is still the possibility of seams
and other surface imperfections. This possibility increases
when the steel is resulfurized. While the sulfur promotes
better machining, it also increases the possibility of seams
and other surface imperfections.

ASTM A 108 table A1.8 provides the surface discontinuity
tolerances for carbon and alloy bars, based on sulfur
content and bar diameter.

Material may be in stock available for prompt delivery.
Finally, a less important but often overlooked factor is that
cold drawn steel bars are the most widely used feedstock
in most of our precision machining shops. As a standard
raw material, produced to standards for chemistry and
tolerances, our shops are able to gain experience and

understand what to expect when ordering cold drawn bars.

Cold drawn steel bars cost more than hot rolled steel bars
of the same grade, due to cost of manufacturing as well as
yield loss in the manufacturing process. However, the benefits
afforded to our precision machining shops are the absence of
hard abrasive oxide scale, improved mechanical properties
which lead to better machinability, improved dimensional
control, concentricity, surface finish and straightness.

It is easy to see that the benefits of using cold drawn steel
bars outweigh their increased cost of production.
Careful handling will preserve surface finish and
straightness, minimizing perishability of quality. It is no
accident that cold drawn steel bars are a preferred material
for many precision machined components. Now you know
some of the reasons why. P

Miles Free Ill is the PMPA Director of Industry Affairs with over
50 years of experience in the areas of manufacturing, quality
and steelmaking. Miles’ podcast is at pmpa.org/podcast.
Email: mfree@pmpa.org — Website: pmpa.org.
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