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Unavailability of Bessemer Steels

Bessemer Steel is no longer produced. So why isn’t it produced
and what do you do when the print says “Bessemer steel”?

From time to time, our customers ask our
shops to quote on Bessemer steel for legacy
military (MIL STD, MIL Spec) and Federal
(Fed STD, FED Spec) applications. Typically,
the requests are for B-1113 — a Bessemer
Steel. The B- prefix indicates that the steel
grade is produced by the Basic Bessemer
process. Higher sulfur Bessemer steels
were developed to produce consistently
higher machinability performance which

is critical for high-speed production of
large quantities of identical parts using
screw machines.

The Bessemer Process

The Bessemer Process was a pneumatic (air
blown) method of converting blast furnace
iron to steel. It came into use in the late
1800s — first in England, then in the United
States.

There were two primary Bessemer
processes, depending on the type of
refractories available. The original process
was acid — linings for the converters were
lined with ordinary clay. The successor
process was called the Basic process. The
refractories used for this Basic process were

limestone/dolomite. The Basic process A scene in a steel mill, Republic Steel, Youngstown, Ohio. Molten iron is blown in an Eastern
became the primary process commercially due to Bessemer converter to change it to steel for war essentials. Photo Credit: Alfred T. Palmer, 1941,
3 . L . Library of Congress
its longer life in the tuyeres (providing the air blast)
and the vessel bottom. It also provided for an improved Replacement Grades
“control” of phosphorus and removal of impurities in its One feature of the Bessemer process was its inability
higher volume slag. to remove phosphorus from iron, so typical Bessemer

The acid process was discontinued early in the 20th analyses included a 0.07-0.12 weight percent phosphorus.
century, and the Basic Bessemer process fell into decline This phosphorus helps to embrittle the chip in machining,
following WWIL. It was replaced by production from Open which is why the replacement grades for the Bessemer
Hearth, Basic Oxygen and Electric Furnace processes. B11XX steels specify a range of phosphorus. The
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Unavailability of Bessemer Steels

replacement steels were the 12XX steels, and today we find
that 1215 and 12114 are the heirs to the Bessemer B11XX
series steel. The 12XX steels are called resulfurized (added
sulfur) and rephosphorized (added phosphorus) to achieve
the same chip-forming machining response as the original
high phosphorus, resulfurized Bessemer steels.

The Bessemer steels were also saturated with
atmospheric nitrogen as they were blown with atmospheric
air. This also helped to embrittle the chip. Accordingly,
the 12XX replacement grades can be ordered as nonre-
nitrogenized (no deliberate addition of nitrogen). Or they
can be ordered as renitrogenized — the higher nitrogen
further embrittling the chip. Caution should be used
when a precision machined part will have subsequent
cold work after machining — staking, swaging, crimping,
planishing and more — as the embrittling effect of the
nitrogen (in combination with the phosphorus) that aids
chip separation also impedes cold metal movement in the
machined part.

My information confirms that the Bessemer (B-series)
steels fell out of favor shortly after World War II, with
perhaps one eastern J&L mill producing Bessemer screw
stock at the end of the 1950s.

12L14 and 1215 are the currently available replacements
for the Bessemer resulfurized grades. Their rephosphorized,
resulfurized and possibly renitrogenized composition was
developed to make them a drop-in replacement for the no
longer available Bessemer screw stocks.

The Bottom Line
Here’s the bottom line — no Bessemer steel is produced
today. None is available in inventory.

The commercially available 1215 and 12114 grades
of steel have been used as replacements/substitutes for
various Bessemer resulfurized grades on obsolete federal
government prints throughout my career as laboratory
supervisor, plant metallurgist and director of quality,
technology and development director at USS, Bliss &
Laughlin Steel, Bar Technologies, Republic Steel and PMPA.
Both 12114 and 1215 will give comparable properties and
performance compared to B1113.<¢

Miles Free lll 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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Association Facts

365 servings per year
Serving Size

It's up to you!

Amount per serving

PMPA Support 1 00%

% of PMPA Daily Value

Find Solutions 100%

Member-to-Member ListServes 100%

Online Knowledge Centers 100%
PMPA Staff 100%
Fisher-Phillips LLC 100%
HR Advice 100%
National and Local Meetings 100%

Be Informed 100%
Timely Updates 100%

Legislative, Regulatory 100%
Health, Safety 100%

Be Competitive 100%

Monthly Business Trends Report 100%

Annual Wage Report 100%

Executive & Office Salary Report 100%

ITR Economic Updates 100%

Develop Relationships 100%

Three National Conferences 100%

Mastery Program 100%

Local Chapter Meetings 100%

Supplier Nights 100%

National Trade Show (PMTS) 100%

Save Money 100%

Affinity Partner Discounts 100%
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