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!BSTRACT�
*&%�3TEEL�HAS�DEVELOPED�A�HIGH�STRENGTH�STEEL�PLATE��

h(",���v��WITH� LOWER� LIMIT�YIELD�STRENGTH�OF���� -0A��
PROVIDING� A� COMBINATION� OF� ECONOMIC� EFlCIENCY�� EARTH

QUAKE� RESISTANCE�� AND� WELDABILITY��4HIS� DEVELOPED� STEEL�
HAS� THE� MIDDLE� STRENGTH� BETWEEN� (",���� AND� 3!�����
AND�GOOD�WELDABILITY�EQUIVALENT�TO�(",�����0RODUCTION�
OF�THIS�STEEL�PLATE�WAS�MADE�POSSIBLE�FOR�THE�lRST�TIME�BY�
APPLYING� THERMO
MECHANICAL� CONTROL� PROCESS� �4-#0	�
TECHNOLOGY�USING�THE�MOST�ADVANCED�*&%�3TEEL�S�ON
LINE�
ACCELERATED� COOLING� SYSTEM�� (EAT� AFFECTED� ZONE� �(!:	�
TOUGHNESS�OF�(",���
%�FOR�HIGH�HEAT�INPUT�WELDING�WAS�
IMPROVED� BY� APPLYING� *&%� 3TEEL�S� MICROSTRUCTURAL� CON

TROL� TECHNOLOGY� FOR� HIGH� HEAT� INPUT� WELDING�� h*&%�
%7%,�v� ACCOMPLISHING� THE� #HARPY� ABSORBED� ENERGY�
VALUE�ABOVE��� *� �AVERAGE	�AT�� #��4HE�DEVELOPED� STEEL�
HAS� BEEN� APPROVED� BY� -INISTER� OF� ,AND�� )NFRASTRUCTURE�
AND�4RANSPORT��AND� THE�ACTUAL�APPLICATION�RESULTS�OF� THE�
DEVELOPED�STEELS�ARE�UNDER�INCREASE�

��� )NTRODUCTION

)N�CONSTRUCTION��HIGH� STRENGTH�MATERIALS�ARE� REQUIRED�
FOR� USE� IN� HIGH
RISE� BUILDINGS� IN� CITIES�� /N� THE� OTHER�

HAND�� IN� VIEW� OF� FRACTURE� DAMAGE� IN� WELDS� OF� COLUMN�
TO� BEAM� JOINT� IN� (ANSHIN
!WAJI� %ARTHQUAKE� �����	��
THERE�HAS�BEEN�AN�INCREASING�NEED�FOR�HIGH�PERFORMANCE�
STEEL�PRODUCTS�WITH�A�LOW�YIELD�RATIO��YIELD�POINT�TENSILE�
STRENGTH	��HIGH�TOUGHNESS��AND�GOOD�WELDABILITY�IN�BUILD

ING�FRAMES��-OREOVER��REmECTING�RECENT�ECONOMIC�CONDI

TIONS�� REDUCTION� OF� CONSTRUCTION� COSTS� ARE� ALSO� STRONGLY�
REQUIRED�

)N� RESPONSE� TO� THESE� NEEDS�� *&%� 3TEEL� DEVELOPED� A�
��� -0A� CLASS� �LOWER� LIMIT� YIELD� STRENGTH�� ��� -0A	�
STEEL�PLATE��h(",����v�WITH�THE�MIDDLE�STRENGTH�BETWEEN�
��� -0A� AND� ��� -0A� CLASS� STEEL� AS� A� STEEL� PRODUCT�
WHICH� POSSESSES� A� COMBINATION� OF� ECONOMY� EFlCIENCY��
EARTHQUAKE� RESISTANCE�� AND� WELDABILITY� AND� OFFERS� THE�
HIGHEST�ECONOMY�PER�UNIT�OF�STRENGTH�	��4HIS�NEW�PRODUCT�
WAS� APPROVED� BY� -INISTER� OF� ,AND�� )NFRASTRUCTURE� AND�
4RANSPORT�UNDER�!RTICLE����OF�THE�"UILDING�3TANDARD�,OW�
OF� *APAN� IN�!PRIL� ������ -ANUFACTURE� OF� THIS� STEEL� WAS�
MADE�POSSIBLE�FOR�THE�lRST�TIME�BY�APPLYING�AN�ADVANCED�
ON
LINE� ACCELERATED� COOLING� DEVICE�� REPRESENTED� BY� THE�
3UPER
/,!#�	�� WHICH� IS� AMONG� *&%� 3TEEL�S� PROUDEST�
TECHNICAL� ACCOMPLISHMENTS�� AND� THERMO
MECHANICAL�
CONTROL� PROCESS� �4-#0	� TECHNOLOGY�� 4O� MEET� RECENT�
HEIGHTENED� REQUIREMENTS� FOR� TOUGHNESS�� A� CHEMICAL�

High Performance 550 MPa Class 
High Strength Steel Plates for Buildings
—Steel Plates with New Specified Design Strength, 

“HBL385,” which Minimize Construction Costs 
in Frame Fabrication 
and Alleviate Environmental Burden—o
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(IGH�0ERFORMANCE���� -0A�#LASS�(IGH�3TRENGTH�3TEEL�0LATES�FOR�"UILDINGS�3TEEL�0LATES�WITH�.EW�3PECIlED�$ESIGN�3TRENGTH��h(",����v�WHICH�-INIMIZE�#ONSTRUCTION�#OSTS�IN�&RAME�&ABRICATION�AND�!LLEVIATE�%NVIRONMENTAL�"URDEN�

INCLUDING�WELDED�JOINTS���	�
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TION� HAVING� THE� SAME� #EQ� AS� (",����� 7ITH� THE� SAME�
CHEMICAL� COMPOSITION� AS� (",����� TENSILE� STRENGTH�
OF� ��� -0A� CAN� BE� SECURED� UP� TO� A� PLATE� THICKNESS� OF�
��� MM�� /PTIMIZATION� OF� THE� MICROSTRUCTURE� BY� HIGH

ACCURACY�CONTROL�OF� THE�4-#0� TECHNOLOGY�MADE� IT�POS

SIBLE� TO� DEVELOP� THIS� STEEL� PLATE�� WHICH� FEATURES� A� LOW�
YIELD�RATIO�BELOW�����IN�COMBINATION�WITH�HIGH�STRENGTH�



*&%�4%#(.)#!,�2%0/24�.O�����-AR������	� ��

(IGH�0ERFORMANCE���� -0A�#LASS�(IGH�3TRENGTH�3TEEL�0LATES�FOR�"UILDINGS�3TEEL�0LATES�WITH�.EW�3PECIlED�$ESIGN�3TRENGTH��h(",����v�WHICH�-INIMIZE�#ONSTRUCTION�#OSTS�IN�&RAME�&ABRICATION�AND�!LLEVIATE�%NVIRONMENTAL�"URDEN�



��� *&%�4%#(.)#!,�2%0/24�.O�����-AR������	




