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THE ADVANTAGES OF FULL BODY
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Both mills at Lone Star Tubular Operations  current and applied pressure that welds
are solely devoted to manufacturing and  the pipe edges together without the use
distributing high-frequency ERW pipe for of extra metal.

customers working in the oil and gas sector. Once the weld is complete, the flash
Steel arrives at the mills as coils to be slit metal, which is extruded by the weld process,
to precise widths. The strip steel is uncoiled  is removed from the ERW pipe inside and
and leveled, then passed through a series of  outside surfaces. The pipe is then cut to
forming rolls, which transform the strip from length by a flying rotary cut-off and the
flat steel to round pipe sections. The edges weld’s integrity is checked by in-line

of the strip are burnished for welding and are  ultrasonic test equipment.

then joined through the use of an electric
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After testing, all Lone Star ERW pipe is
full body normalized by passing through a
battery of induction furnaces where it is
heated to temperatures above 1,650°F. It
is then hot reduced to size, cut to ordered
length and air-cooled.

After cooling, every pipe is straightened,
visually inspected, stenciled with the appro-
priate identity and queued for final finishing
or quench and tempering. Laboratory tests
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confirm compliance to other mechanical
property requirements and pipe specifications.
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ll welded tubes pass through a continu-

ous normalizing furnace where they are
heated above the steel pipe’s upper critical
temperature, 1,650° to 1,900° F.

Hot working after full body normalizing
initiates a very fine grain and homogenous
microstructure. Residual stresses, untem-
pered martensite and bainitic grain structure
are eliminated in this process.

The result is a uniform microstructure
that equates to consistent through wall
hardness, yield and tensile properties both
longitudinally and circumferentially along
the length of each pipe.

No. 2 mill
forming process

High-Frequency Welded Seam Annealed
products offer good performance in a variety
of applications, however, they do contain
variations in hardness and microstructure of
the heat affected zone and pipe body, which
can have a negative impact on resistance to
various types of corrosion. These variations
are reduced with the grain refinement
achieved during hot working at the normaliz-
ing temperatures of Full Body Normalized
products. Lone Star Tubular Operation’s ERW
process offers improved performance proper-
ties and product characteristics gained with
Full Body Normalized product.
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“As welded” microstructure
showing weld bond plane and
HAZ (Heat Affected Zone) with
“hour glass” very evident.

Coupling
pre-screw and
buck-on

A seam annealed micro-
structure.

rl-"'{ Full body
o ‘J- normalizers

U. S. Steel full body
normalized and hot reduced
microstructure. No visible
HAZ. Weld bond plane
virtually invisible.

Full body ultrasonic
operator station
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Disclaimer

All material contained in this publication is for general information only. This material should not, therefore, be used or relied upon for any specific
application without independent competent professional examination and verification of its accuracy, suitability and applicability. Anyone making
use of the material does so af their own risk and assumes any and all liability resulting from such use. All price quotations, requests for quotations,
proposals, offers and resulting contracts in whatever form (including those resulting from purchase orders, order confirmations, production/shipping
releases or otherwise) relative to U. S. Steel products shall be subject exclusively to the USS Standard Terms and Conditions of Sale found at:
wwuw.ussteel.com/uss/portal/home/doingbusiness/customers. Buyer's placement of an order or release for, or taking delivery of, any U. S. Steel
product which is the subject of any such document constitutes your acceptance of same. If you need assistance accessing the USS Standard Terms
and Conditions of Sale, please contact your assigned U. S. Steel Sales Manager or Customer Service Representative.
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