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!BSTRACT�
JFE Steel has developed a series of high perfor-

mance 610 MPa class HSLA steel plates with excellent 
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PRODUCTS� MANUFACTURING� BY� THIS� PROCESS� ARE� APPLIED� AS�
PLATES�FOR�PRESSURE�VESSELS�AND�SIMILAR�APPLICATIONS��4HIS�
PAPER�DESCRIBES�THE�FEATURES�AND�PROPERTIES�OF�THE�SERIES�
OF� HIGH� PERFORMANCE� ��� -0A� CLASS� (3,!� STEEL� PLATES�
WITH�EXCELLENT�WELDABILITY��*&%
()4%.���5������5�,��
���%	�AND� THE�MANUFACTURING� TECHNOLOGY�FOR�HIGH�QUAL

ITY� HEAVY� SECTION� STEEL� PLATES� BY� THE� COMBINED� FORGING�
AND�PLATE�ROLLING�PROCESS�USING�CONTINUOUS�CASTING�SLABS�

��� (IGH�0ERFORMANCE�
��� -0A�#LASS�(3,!�3TEEL�0LATE�3ERIES

���� !LLOY�$ESIGN�#ONCEPT�
AND�-ANUFACTURING�4ECHNOLOGY�
FOR�(IGH�0ERFORMANCE�
��� -0A�#LASS�(3,!�3TEEL�0LATE�3ERIES

4HE� FEATURES� AND� ALLOY� DESIGN� CONCEPT� OF� THE� HIGH�
PERFORMANCE���� -0A�CLASS�(3,!�STEEL�PLATE�SERIES�ARE�
SHOWN� IN� 4ABLE��� AND� &IG����� RESPECTIVELY�� 4HE� DEVEL

OPED� STEELS� ALL� ASSUME� CONFORMANCE� WITH� 306���� OF�
*)3 ' ������3TEEL�PLATES�FOR�PRESSURE�VESSEL��AS�A�PRECON

DITION��AND�HAVE�THE�FOLLOWING�FEATURES��
��	� 2EDUCTION�OF�#�#ONTENT�

AND�7ELD�#RACKING�0ARAMETER��P#-	�
AND�&REE�OF�"�!DDITIVE�!LLOY�$ESIGN
&ROM� THE� VIEWPOINT� OF� WELDABILITY�� THE� CHEMICAL�

COMPOSITION� ADOPTED� FOR� THESE� STEELS� FEATURES� A� LOW�
#� CONTENT� BELOW� ���� MASS��� P#-� LIMITED� BELOW�
���� MASS��� AND� FREE� OF� "� ADDITIVE� ALLOY� DESIGN��
4HIS�WAS�MADE�POSSIBLE�BY�APPLIBEWAUሀ��SIGGWN��
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���� 0RACTICAL�!PPLICATION�OF�(IGH�0ERFORMANCE�
��� -0A�#LASS�(3,!�3TEEL�0LATE�3ERIES

4HESE�DEVELOPED�STEELS�HAVE�RECEIVED�*APAN�7ELDING�
%NGINEERING�3OCIETY��*7%3	�S�QUALITY�CERTIlCATION�UNDER�
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THE� TWO� TESTS� IN� &IGS�� �� AND� ��� RESPECTIVELY��!LL� OF� THE�
OBTAINED� FRACTURE� TOUGHNESS� VALUES� EXCEED� THE� VALUES�
OBTAINED�FROM�THE�!3-%�S�K)#�AND�K)A�CURVES�

������ !PPLICATION�TO���� MM�THICKNESS�CLASS�
HEAVY�SECTION�STEEL�PLATES

!N� EXAMPLE� OF� THE� MANUFACTURING� RESULTS� OF�
��� MM� THICKNESS� CLASS� HEAVY� SECTION� STEEL� PLATES� IS�
PRESENTED� IN� THE� FOLLOWING�� 4ABLE���� SHOWS� THE� CHEMI

CAL� COMPOSITION� OF� SAMPLE� PLATES�� AND� 4ABLE���� SHOWS�
TENSILE�TEST�AND�#HARPY�IMPACT�TEST�RESULTS��4HE�RESULTS�OF�
A� THROUGH
THICKNESS� TENSILE� TEST� ARE� SHOWN� IN� 4ABLE�����
4HE� PLATES� POSSESS� SATISFACTORY� PROPERTIES� IN� TERMS� OF�
SOUNDNESS�AT� THE� THICKNESS�CENTER�POSITION�AND�HOMOGE

NEITY�IN�THE�THICKNESS�DIRECTION�

��� #ONCLUSION

*&%�3TEEL�HAS�DEVELOPED�A�SERIES�OF�HIGH�PERFORMANCE�
��� -0A� CLASS� (3,!� STEEL� PLATE� AS� STEEL� PRODUCTS� FOR�

HIGH� RELIABILITY� PRESSURE� VESSELS� AND� A� MANUFACTURING�
TECHNOLOGY�FOR�HIGH�QUALITY�HEAVY�SECTION�STEEL�PLATES��AS�
DESCRIBED� IN� THIS� REPORT��4HESE�HIGH�PERFORMANCE�PLATES�
WERE�REALIZED�BY�A�FUSION�OF�MATERIAL�DESIGN�TECHNOLOGY�
USING�MICROALLOYING�TECHNOLOGY�AND�ADVANCED�PLATE�MAN

UFACTURING� TECHNOLOGIES�� INCLUDING� *&%� 3TEEL�S� Super

/,!#��ADVANCED�ON
LINE�ACCELERATED�COOLING�TECHNOLOGY�
AND�A�CONBINED�FORGING�AND�PLATE�ROLLING�TECHNOLOGY�FOR�
HEAVY� SECTION� STEEL� PLATES�� )N� THE� FUTURE�� *&%�3TEEL�WILL�
CONTINUE� TO� RESPOND� TO�DIVERSE�NEEDS� AND�HOPES� THAT� ITS�
CUSTOMERS�WILL�TAKE�ADVANTAGE�OF�THESE�NEWLY
DEVELOPED�
STEELS��
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