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dedication to the more efficient utilization of technical information on metals and their properties. ASTM
is the leading society in the promotion of knowledge of materials and the standardization of specifications
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Memorial Institute, serves the technical community as a major source of information on the advanced
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WELDING THE HY STEELS
R. W. Flax, R, E. Keith, and M. D. Randall*

SUMMARY

The principal advantages of the HY-steels are their good combination of strength and
toughness over a wide temperature range and their good weldability in heavy sections with
little preheat and no postweld heat treatment. This class of steels includes Ni-Cr-Mo steels
designated HY-80 and HY-100 and a Ni-Cr-Mo-V steel tentatively designated HY-130. They
ﬁre low-carbon steels that achieve their strength and toughness through a quenching and tempering
eat treatment.

_ The following welding processes and their proper application to the Hy-steels are discussed:
(1) shielded metal-arc welding, (2) submerged-arc welding, (3) gas metal-arc welding, (4) Narrow-
Gap welding, (5) gas tungsten-arc welding, (6) plasma arc welding, and (7) electron beam welding.

HY-80 and HY-100 have 80,000 psi and 100,000 psi minimum yield strengths respectively,
and very similar chemical compositions. In general, these alloys are considered highly weldable,
and their as-welded properties are very good when proper welding procedures are used. HY-130
is a higher alloy quenched-and-tempered steel having a minimum yield strength of 130,000 psi.
Development of filler materials for joining HY-130 has been hampered by the difficulty of obtaining
the combination of high toughness and high strength required in the as-welded condition.

Heat-affected-zone microcracking and weld- and base-metal delayed cracking have been
problems in welding HY-80 and HY-100. These can, however, be controlled by proper melting
and processing of the base materials during production and by exercising proper precautions
during welding. HY-130 has shown sensitivity to weld-metal contamination by carbon, sulfur,
phosphorus, hydrogen, oxygen, and nitrogen.

* Research Engineer, Associate Fellow, and Chief, respectively, Materials Joining Engineering
Division, Battelle Memorial Institute, Columbus, Ohio.



	TABLE OF CONTENTS
	SUMMARY
	INTRODUCTION
	GENERAL CONSIDERATIONS IN WELDING HY-80, HY-100, AND HY-130 STEELS
	Welding Processes Used for the HY Steels
	Shielded Metal-Arc Welding
	Submerged-Arc Welding
	Gas Metal-Arc Welding
	Narrow-Gap Welding
	Gas Tungsten-Arc Welding
	Electron-Beam Welding

	Weldment Evaluation

	WELDING OF HY-80 AND HY-100 STEELS
	Composition
	Metallurgical Characteristics
	Base-Material Properties
	Weldability
	Properties of Weldments
	Shielded Metal-Arc Welding
	Gas Metal-Arc Welding
	Gas Tungsten-Arc Welding
	Submerged-Arc Welding

	Problems in Welding HY-80
	Microcracking
	Delayed Cracking


	WELDING OF HY-130 STEEL
	Composition
	Metallurgical Characteristics
	Base-Metal Properties
	Welding Characteristics
	Comparison of Welding Processes for HY-130
	Shielded Metal-Arc Welding
	Gas Metal-Arc Welding
	Gas Tungsten-Arc Welding
	Other Welding Processes

	Weldment Properties
	Weld Metal
	Heat-Affected Zone
	Plane-Strain Fracture Toughness
	Corrosion and Stress Corrosion
	Explosion-Bulge Properties

	Hydrogen Content of HY-130 Weld Metal

	REFERENCES



