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THE�MICROSTRUCTURE� IN�0HOTO����B	��WHICH�CORRESPONDS� TO�
THE�90��� -0A� GRADE�� PRIOR� AUSTENITE� GRAIN� BOUNDARIES�
CAN� BE� CLEARLY� OBSERVED�� AND� THE� GENERATION� OF� QUASI
POLYGONAL� FERRITE� FROM� THE� GRAIN� BOUNDARIES� HAS� BEEN�
SUPPRESSED��

4O�ACHIEVE�THE�ABOVEMENTIONED�MICROSTRUCTURE�CON
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IMPACT�TEST�OF�THE�STEEL�PLATES��7ITH�BOTH�PLATES��90�SATIS
lES�THE�TARGET�VALUE�OF���� -0A��&URTHERMORE��!BSORBED�
ENERGY�AT�� #�IS���� *�OR�HIGHER��AMPLY�SATISFYING�THE�
TARGET�VALUE�OF���� *��AND�CONlRMING�THAT�THE�PLATES�POS
SESS�EXCELLENT�TOUGHNESS�

7HEN� COLD� WORKING� IS� PERFORMED� IN� A� STEEL� PLATE��
THERE� IS� POSSIBILITY� OF� DETERIORATION� IN� THE� TOUGHNESS� OF�
BASE� MATERIALS�� 4HEREFORE�� A� STRAINAGED� TEST� WAS� PER
FORMED� TO� CONlRM� THAT� A� #HARPY� ABSORBED� ENERGY� OF�
�� *� CAN� BE� SECURED� EVEN� AFTER� BENDING� WORKING�� 3PE
CIlCALLY�� A�#HARPY� IMPACT� TEST�WAS� PERFORMED�WITH� TEST�
PIECES� WHICH� HAD� BEEN� GIVEN� AGING� TREATMENT� AT� ��� #�
FOR�� H�AFTER����OR�����PLASTIC�STRAIN��4HE�����PRESTRAIN�
APPLIED�HERE�IS�EQUIVALENT�TO�WORKING�AT�A�BENDING�RADIUS�
OF���TIMES�THE�PLATE�THICKNESS��AND�THUS�IS�A�MORE�SEVERE�
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RESPECTIVE�WELDED�JOINTS�� MM�BELOW�THE�SURFACE��)N�THE�
MULTILAYERED� 3!7� JOINT�� SLIGHT� SOFTENING� OF� THE� (!:�
WAS� OBSERVED�� 7ITH� THE� SINGLELAYERED� %'7� JOINT�� THE�
MINIMUM�VALUE�OF�HARDNESS�IN�THE�(!:�EXHIBITED�SOME�
SOFTENING��(6�����	��BUT�AS�SHOWN�IN� ��WELDED�
JOINT� TENSILE�STRENGTH�OF���� -0A�WAS�SECURED��4HE� TEN
SILE�STRENGTH�OF�THE�MULTILAYERED�3!7�JOINT�SHOWED�VAL
UES�EQUIVALENT�TO�THE�BASE�MATERIAL��AND�THE�RESULTS�OF�THE�
SIDE�BEND�TEST�OF�THE�WELDED�JOINT�WERE�ALSO�SATISFACTORY��
4HE� NOTCH� POSITIONS� IN� THE� #HARPY� IMPACT� TEST� OF� THE�
WELDED�JOINTS�WERE�THE�����THICKNESS�POSITION�AT�THE�WELD�
METAL�� BOND�� AND� (!:� � MM�� � MM�� AND� � MM� FROM�
THE� FUSION� LINE��4HE� IMPACT� VALUES� OF� BOTH� JOINTS� SATIS
lED� SPECIlCATIONS� AT� ALL� NOTCH� POSITIONS�� SHOWING� GOOD�
WELDED�JOINT�TOUGHNESS�

!N�ASROLLED�90��� -0A�GRADE�STEEL�PLATE�WITH�EXCEL
LENT� WELDABILITY�� CORRESPONDING� TO� BRIDGE� HIGH� PERFOR
MANCE�STEEL��"(3���	��WAS�DEVELOPED��4HE�FEATURES�AND�

RESULTS�OBTAINED�WITH�THIS�PLATE�ARE�SUMMARIZED�BELOW�
��	� "Y� APPLYING� CONTROLLED� COOLING� TO� EXTREMELYLOW�

CARBON� BAINITIC� STEEL�� IT� IS� POSSIBLE� TO� MANUFACTURE�
HIGH� STRENGTH� STEEL� PLATES� OF� �� MM� THICK� OR� THICKER�
WHICH�SATISFY�90����� -0A�

��	� 4HE� MAXIMUM� HARDNESS� OF� THE� HEAT� AFFECTED� ZONE�
�(!:	�IS���� POINTS�OR�LESS�IN�6ICKERS�HARDNESS��EVEN�
UNDER� SMALL� HEAT� INPUT� WELDING� CONDITIONS� SUCH� AS�
ARCSTRIKE�� SHOWING� EXCELLENT� RESISTANCE� TO� WELDING�
HARDENING��&URTHERMORE��NO�CRACKS�WERE�GENERATED�IN�
THE�YGROOVE�WELD�CRACKING� TEST�� INDICATING�EXCELLENT�
RESISTANCE�AGAINST�COLD�CRACKING�
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IS�POSSIBLE�
��	� 4HE� PROPERTIES� OF� SINGLELAYERED� %'7� AND� MULTI

LAYERED� 3!7� WELDED� JOINTS� SATISlED� THE� REQUIRED�
VALUES�FOR�BOTH�WELDED�JOINT�STRENGTH�AND�WELDED�JOINT�
#HARPY�IMPACT�PROPERTIES�
"ASED� ON� THIS� EXCELLENT� PERFORMANCE�� FURTHER� RATIO

NALIZATION�IN�BRIDGE�FABRICATION�IS�CONSIDERED�POSSIBLE�BY�


