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Foreword

This publication, Steel Forgings. Second Volume, contains papers presented at the Second
Symposium on Steel Forgings in Hyatt Regency New Orleans, New Orleans, Louisiana, on
November 20-21, 1996. The symposium was sponsored by ASTM Committee A-1 on Steel,
Stainless Steel, and Related Alloys. The symposium was chaired by E. G. Nisbett, National
Forge Company; A. S. Melilli, Consultant, Winchester. They also served as editors of this
publication.

Copyright by ASTM Int'l (all rights reserved) Thu May 16 13:54:48 UTC 2024
Downloaded/printed by
Elena Giovanetti (Infodoc Srl) pursuant to License Agreement. No further reproductions authorized.



Contents

Overview

PRESSURE VESSEL AND NUCLEAR FORGINGS

New Materials and Forgings Used for Pressure Vessels Operating in
Hydrogen Environment-—p. BOCQUET, A. CHEVIET, L. COUDREUSE, AND
R. DUMONT

Improved Mechanical Properties of the A 508 Class 3 Steel for Nuclear
Pressure Vessel Through Steelmaking—IEONG-TAE KIM, HEE-
KYUNG KWON, KOOK-CHUL KIM, AND JOONG-MYOUNG KIM

Effects of Composition and Heat Treatment on the Toughness of ASTM A508
Grade 3 Class 1 Material for Pressure Vessels—MINFA LIN,
STEVEN S. HANSEN, TODD D. NELSON, AND ROBERT B. FOCHT

Current Forgings and Their Properties for Steam Generator of Nuclear
Plant—HISASHI TSUKADA, KOMEI SUZUKI, MIKIO KUSUHASHI, AND IKUQ SATO

Forging Technology Adapted to the Manufacture of Nuclear PWR Austenitic
Primary Piping—FRANCOISE MORIN, PIERRE BOCQUET, AND ALAIN CHEVIET

The Optimization of Mechanical Properties for Nuclear Transportation Casks
in ASTM A350 LF5—STEPHEN PRICE AND GRAHAM A. HONEYMAN

GENERAL INDUSTRIAL FORGINGS

Developments in Forging Ingot Production at Bethforge Inc.—
JOHN E. FIELDING, ROBERT B. FOCHT, KENNETH F. REPPERT, AND
EUGENE L. TIHANSKY

Application of Nitrogen-Alloyed Martensi.ic Stainless Steels in the Aviation
Industry—GERALD STEIN, WALTER KIRSCHNER, AND JOACHIM LUEG

Process Model Development for Optimization of Forged Disk Manufacturing
Processes—CHRISTIAN E. FISCHER, JAY S. GUNASEKERA, AND JAMES C. MALAS

Manufacturing and Properties of Continuous Grain Flow Crankshafts for
Locomotive and Power Generation Diesel Engines—DANIEL J. ANTOS
AND EDWARD G. NISBETT

Reducing Stress Related Problems in Steel Forgings Using Sub-Harmonic
Vibrational Energy—THOMAS E. HEBEL

Development of a Process for Toughening Grain-Refined, High-Strength
Steels—MICHAEL J. LEAP, JAMES C. WINGERT, AND CHARLES A. MOZDEN

Copyright by ASTM Int'l (all rights reserved) Thu May 16 13:54:48 UTC 2024
Downloaded/printed by
Elena Giovanetti (Infodoc Srl) pursuant to License Agreement. No further reproductions authorized.

vii

18

33

36

65

79

93

104

116

129

148

160



The Chemistry Modifications to ASTM A707 for Offshore Structural
Integrity—MARTIN A. WALSH AND STEPHEN PRICE

TEST METHODS

Ultrasonic Signal Processing Using Indication Sets for Detection and
Characterization—JOHN R. M. VIERTL

Application of Fem-Based Modeling of Open-Die Forging to Product and
Process Development at Bethforge, Inc.—wILLIAM REESE II.
DAVID C. RONEMUS, KEYANG HUANG, EMORY W. ZIMMERS JR., AND
THIRU VEERABADRAN

A Rare Type of Flake-Like Forging Burst in Heavy Forgings—IOHN E. STEINER
AND EDWARD L. MURPHY

A New Model for Calculating Maximum Blow Force of Die-Forging
Hammer—YUNRUI LI, KEYI YANG, AND ZHENLIN NI

TURBINE AND GENERATOR FORGINGS

Martensitic 11% CrMoNiNb Steel for Turbine Rotors in Geothermal Power
Stations—KARL H. SCHONFELD, RALF LEVACHER, MICHAEL P. MANNING. AND
PAUL F. MURLEY

Development of High-Strength 12% Cr Ferritic Steel for Turbine Rotor
Operating above 600°C—yYOICHI TSUDA, MASAYUKI YAMADA. RYUICHI ISHII,
YASUHIKO TANAKA, TSUKASA AZUMA, AND YASUMI IKEDA

Historical Overview of Improving Cleanliness of Rotor Steels for Electric
Utility Applications—RAMASWAMY VISWANATHAN

Prediction and Control of Segregations in CrMoV Steel Ingot for Monoblock
HLP Rotor Forgings Using Experimental Results Obtained from 8 Ton
Sand Mold Ingots—AKIHIRO ITOH, HITOHISA YAMADA, AND
TOMOO TAKENOUCHI

High Strength 12% Cr Heat Resisting Steel for High Temperature Steam
Turbine Blade—RYUICHI ISHIL, YOICHI TSUDA, AND MASAYUKI YAMADA

Manufacturing and Properties of Newly Developed 9% CrMoVNiNbN High-
Pressure Low-Pressure Rotor Shaft Forging—TsUKASA AZUMA.,
YASUHIKO TANAKA. TOHRU ISHIGURO, HAJIME YOSHIDA. AND YASUMI IKEDA

Hydrogen and Flaking after 40 Years of Vacuum Degassing—JOHN E. STEINER.
EDWARD L. MURPHY, AND ROBERT D. WILLIAMS

International Business, Codes, and Material Specifications—MiCHAEL GOLD
Indexes

Copyright by ASTM Int'l (all rights reserved) Thu May 16 13:54:48 UTC 2024
Downloaded/printed by
Elena Giovanetti (Infodoc Srl) pursuant to License Agreement. No further reproductions authorized.

196

213

224

241

249

259

267

280

305

317

330

344
353
363



