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!BSTRACT�
*&%�3TEEL�HAS���PLATE�MILLS��WHICH�ARE�LOCATED�AT�+EI


HIN�$ISTRICT� OF� ITS�%AST� *APAN�7ORKS� AND�+URASHIKI� AND�
&UKUYAMA�$ISTRICTS�OF�7EST� *APAN�7ORKS�� *&%�3TEEL�S���
PLATE�MILL� SYSTEM� ENABLES� EFlCIENT� OPERATION� TAKING� FULL�
ADVANTAGE�OF�THE�RESPECTIVE�FEATURES�OF�EACH�MILL��INCLUD

ING�EQUIPMENT��TECHNOLOGIES��AND�LOCATION��*&%�3TEEL�HAS�
DEVELOPED� NUMEROUS� ADVANCED� TECHNOLOGIES� FOR� STEEL�
PLATE� PRODUCTS� IN� ORDER� TO� SATISFY� ADVANCED� CUSTOMER�
REQUIREMENTS� FOR� MASS� PRODUCTION�� QUICKER� DELIVERY��
DIMENSIONAL� ACCURACY�� HEAVIER� GAUGES�� HIGHER� STRENGTH��
AND�IMPROVED�WELDABILITY�

1. Introduction

!S� A� RESULT� OF� THE� MERGER� OF� THE� FORMER� +AWASAKI�
3TEEL�AND�FORMER�.++�IN�������*&%�3TEEL�NOW�MANUFAC

TURES�PLATES�UNDER�A���PLATE�MILL�SYSTEM�AND�IS� THE� LARG

EST� PLATE� SUPPLIER� IN� *APAN�� WITH� AN� ANNUAL� PRODUCTION�
CAPACITY�OF�����MILLION�TONS�

4HESE���PLATE�MILLS�ARE� LOCATED� IN�+EIHIN�$ISTRICT�OF�
*&%�3TEEL�S�%AST� *APAN�7ORKS� AND�+URASHIKI� AND�&UKU

YAMA� $ISTRICTS� OF� ITS� 7EST� *APAN� 7ORKS�� AND� FORM� A�
SYSTEM� WHICH� SUPPLIES� HIGH� PERFORMANCE�� HIGH� QUALITY�
PRODUCTS��TAKING�ADVANTAGE�OF�THE�FEATURES�OF�THE�RESPEC

TIVE�MILLS�BY�DISTRICT�AND�BY�lELD�APPLICATION�

4HE� REQUIREMENTS� PLACED� ON� STEEL� PLATES� IN� RECENT�
YEARS� COVER� A� DIVERSE� RANGE�� INCLUDING� HIGH� STRENGTH��
HIGH� WELDABILITY�� AND� HIGH� PERFORMANCE�� *&%� 3TEEL� HAS�
RESPONDED�TO�THESE�REQUIREMENTS�BY�DEVELOPING�ADVANCED�
MANUFACTURING�TECHNOLOGIES�FOR�PLATE�PRODUCTION�

4HIS� PAPER� DESCRIBES� THE� TECHNOLOGICAL� FEATURES� AND�
PRODUCTS�OF�*&%�3TEEL�S���PLATE�MILLS�

2. Features of JFE Steel’s Plate Mills

*&%�3TEEL�S�lRST� PLATE�MILL�WAS� A� �
HIGH�MILL��WHICH�
WAS�INTRODUCED�IN�THE�4SURUMI�$ISTRICT�IN������AND�WAS�
FOLLOWED�BY�PLATE�MILLS�STARTED�UP�IN�THE�#HIBA�$ISTRICT�IN�
������+URASHIKI�$ISTRICT�IN�������AND�&UKUYAMA�$ISTRICT�
IN�������AND�IN�THE�+URASHIKI�$ISTRICT��.O����PLATE�MILL	�
AND�+EIHIN�$ISTRICT�IN�������!T�PRESENT��*&%�3TEEL�HAS�A�
��PLATE�MILL� SYSTEM��COMPRISING�MILLS�AT� THE�&UKUYAMA��
+URASHIKI�� AND� +EIHIN� $ISTRICTS�� AND� HAS� INTRODUCED� OR�
DEVELOPED� ADVANCED� EQUIPMENT� AND� LEADING
EDGE� TECH

NOLOGIES�AT�THESE�RESPECTIVE�MILLS�AND�PRODUCES�OUTSTAND

ING�PRODUCTS�

4HE� MAIN� EQUIPMENT� SPECIlCATIONS� OF� THESE� �� PLATE�
MILLS�ARE�SHOWN�IN�Table 1��AND�THE�HISTORY�OF�ADVANCED�
TECHNOLOGIES� AND� NEW� PRODUCT� DEVELOPMENT� IS� SHOWN�
IN� Table 2�� 4HE� FEATURES� OF� THE� RESPECTIVE� MILLS� ARE�
DESCRIBED�IN�THE�FOLLOWING�
��	� 4HE�PLATE�MILL�AT�THE�+EIHIN�$ISTRICT�IS�A�RATIONAL�MILL�

WHICH�WAS� DESIGNED� ON� THE� PRECONDITIONS� OF� CONSID

ERATION�FOR�THE�ENVIRONMENT�AND�AUTOMATED�OPERATION��
4HE� HEAT� TREATMENT� FURNACE�� WHERE� THE� HIGHEST� LEVEL�
OF� CONTROL� IS� APPLIED�� IS� THE� ONLY� FACILITY� IN� *APAN�
WHICH�IS�CAPABLE�OF�HARDENING�PLATES�WITH�A�MAXIMUM�
WIDTH� OF� � ��� MM� AND� ENABLES� MASS� PRODUCTION� OF�
HIGH� VALUE
ADDED� PRODUCTS�� +EIHIN� $ISTRICT� IS� *&%�
3TEEL�S�PLATE�PRODUCTION�BASE�IN�ITS�%AST�*APAN�7ORKS��
)TS� STRENGTHS� INCLUDE� MASS� PRODUCTION� OF� TEMPERED

TYPE�HIGH
TENSILE�STEELS�

��	� 4HE� +URASHIKI� $ISTRICT� PLATE� MILL� HAS� A� WIDE
WIDTH�
MILL� WITH� A� MAXIMUM� � ��� MM� PRODUCT� WIDTH��
!S� AUXILIARY� EQUIPMENT�� THE� MILL� HAS� INTRODUCED�
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AN� ATTACHED� EDGER� AND� EDGE� MILLING� EQUIPMENT�� A�
PROXIMATE� γ
RAY� THICKNESS� GAUGE�� AND� A� WORK� ROLL�
BENDER�� AND� HAS� DEVOTED� GREAT� EFFORT� TO� TECHNOLOGIES�
FOR� BUILDING� HIGH� ACCURACY� INTO� PRODUCTS�� 4HE� HIGH�
LEVEL�OF�+URASHIKI�$ISTRICT�S�INTEGRATED�MANUFACTURING�
CAPABILITY� IS�ALSO�ONE�OF� THE�MILL�S� FEATURES��4HE�MILL�
POSSESSES� A� SLAB� FORGING� PROCESS� WHICH� IS� ADVANTA

GEOUS�FOR�MANUFACTURING�SINGLE
THICKNESS�EXTRA
HEAVY�
PLATES�� )N�������+URASHIKI�$ISTRICT� INSTALLED�A�3UPER

/,!#��ON
LINE�ACCELERATED�COOLING	�DEVICE�AND�ADDED�
NEW� FUNCTIONS� TO� THE� COLD� LEVELER�� STRENGTHENING� ITS�
PRODUCTION�SYSTEM�FOR�AS
ROLLED�HIGH
GRADE�PLATES�

��	� &UKUYAMA� $ISTRICT� HAS� TWO� PLATE� ROLLING� MILLS�� IN�
CONTRAST�TO�ONE�MILL�EACH�AT�THE�+URASHIKI�AND�+EIHIN�
$ISTRICTS�� AND� IS� CAPABLE� OF� MANUFACTURING� 4-#0�
�THERMO
MECHANICAL� CONTROL� PROCESS	� MATERIALS��
"ECAUSE� &UKUYAMA� $ISTRICT� POSSESSES� EQUIPMENT��
BEGINNING� WITH� THE� 3UPER
/,!#�� WHICH� MAKES� IT�
POSSIBLE� TO� BUILD� ADVANCED� MATERIAL� PROPERTIES� INTO�
PRODUCTS�� THE� MILL� IS� CAPABLE� OF� ON
LINE� MANUFACTUR


ING� RESPONDING� TO� THE� PERFORMANCE� REQUIREMENTS� OF�
ADVANCED� HIGH
GRADE� STEELS�� 4HE� lNISHING� MILL� IS� A�
FULL
SCALE� SHAPE� CONTROL� MILL� WHERE� THE� WORLD�S� lRST�
WORK�ROLL�SHIFT�SYSTEM�FOR�PLATE�WAS�INTRODUCED��AND�IS�
CAPABLE�OF�PRODUCING�NOT�ONLY�GENERAL�STEELS��BUT�ALSO�
STAINLESS�STEEL�PLATES��CLAD�PLATES��AND�TITANIUM�PLATES�
FOR�CRYOGENIC�SERVICE��
*&%� 3TEEL� HAS� CLARIlED� THE� DIVISION� OF� ROLES� AMONG�

THESE� �� PLATE� MILLS� BASED� ON� THEIR� GEOGRAPHICAL� CONDI

TIONS� AND� TECHNICAL� AND� EQUIPMENT� FEATURES� AND� HAS�
ALLOCATED�FUNCTIONS�TO�TAKE�MAXIMUM�ADVANTAGE�OF�THEIR�
RESPECTIVE�STRENGTHS�� RESPONDING� TO�GLOBALIZATION�AMONG�
CUSTOMERS� AND� HIGH� QUALITY� REQUIREMENTS� WHILE� ALSO�
SHORTENING�DELIVERY�TIMES�

3. Plate Manufacturing Technologies

*&%�3TEEL�HAS�ACTIVELY�DEVELOPED�NEW�EQUIPMENT�AND�
NEW� TECHNOLOGIES�� AS� SHOWN� IN� 4ABLE� ��� FOR� CONSERVA

TION� OF� RESOURCES�� INCLUDING� ENERGY� AND� IRON� SOURCES��

+EIHIN�$ISTRICT +URASHIKI�$ISTRICT &UKUYAMA�$ISTRICT
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FURNACE� IS� EXTREMELY� HIGH� AND� VERY� FEW� PICKUP� DEFECTS�
OCCUR� DURING� HEAT� TREATMENT�� .UMBER� �� HEAT� TREATMENT�
FURNACE� IS� A� TEMPERING� FURNACE� AND� MAINTAINS� A� HIGH�
SOAKING� PROPERTY� IN� THE� FURNACE� BY� UTILIZING� SIDE� BURN

ERS� AND� A� STIRRING� FAN� IN� THE� FURNACE��4HE� COMBINATION�
OF� THESE� HARDWARE� CONSIDERATIONS� AND� COMPUTER� CONTROL�
HAS�REALIZED�AN�ADVANCED�QUALITY�CONTROL�SYSTEM�WHICH�IS�
UNPRECEDENTED�IN�THE�WORLD�

*&%� 3TEEL� DEVELOPED�INTRODUCED� ON
LINE� TYPE�
ADVANCED� TECHNOLOGIES� INCLUDING� PRACTICAL� APPLICATION�
OF� THE� /,!#�� WHICH� IS� THE� CORE� TECHNOLOGY� IN� 4-#0�
MANUFACTURING� TECHNOLOGIES�� IN� ADVANCE� OF� OTHER� STEEL�
MAKERS� WORLDWIDE�� )N� ADDITION� TO� THESE�� IN� ������ *&%�
3TEEL� DEVELOPED� A� NEW� TECHNOLOGY� CALLED� (/0� �HEAT

TREATMENT� ON
LINE� PROCESS	� WHICH� ENABLES� ON
LINE� TEM

PERING�HEAT� TREATMENT� IN� ADVANCE�OF�OTHER� STEEL�MAKERS��
AND�INTRODUCED�THIS�TECHNOLOGY�AT�ITS�0LATE�2OLLING�0LANT�
�&UKUYAMA	�

)N� THE�(/0�SYSTEM��A� LARGE�CAPACITY� INDUCTION�HEAT

ING�DEVICE� IS� INSTALLED� IN�DIRECT� LINKAGE�WITH� THE�3UPER

/,!#� TO� REALIZE� TOTAL� MANUFACTURING� OF� HIGH� GRADE�
STEELS�� !S� A� RESULT�� HIGH
GRADE� STEEL� PRODUCTION� CAPAC

ITY�� WHICH� HAD� BEEN� GOVERNED� BY� THE� CAPACITY� OF� THE�
CONVENTIONAL� HEAT� TREATMENT� FURNACE�� WAS� DRAMATICALLY�
EXPANDED�� AND� AT� THE� SAME� TIME�� PRODUCTION� TIME� WAS�
GREATLY�SHORTENED�

*&%� 3TEEL� IS� NOW� DEVELOPING� NEW� PRODUCTS� CAPABLE�
OF� MEETING� MORE� ADVANCED� CUSTOMER� REQUIREMENTS� BY�

APPLYING�THIS�(/0�SYSTEM�

3.4 Special Steel Plate Manufacturing 
Technologies

3.4.1 Clad steel plate manufacturing technology

&UKUYAMA� $ISTRICT� PLATE� MILL� BEGAN� COMMERCIAL�
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&ROM� THE� MANUFACTURING� PERSPECTIVE�� THE� KEY� POINTS�
FOR�IMPROVING�BONDING�IN�CLAD�PLATES�ARE�AS�FOLLOWS�
��	� 3URFACE�PROPERTIES�OF�THE�MATERIALS�
��	� 6ACUUM�IN�THE�BUILT
UP�SLAB
��	� -ETHOD�OF�ROLLING�THE�BUILT
UP�SLAB�

3CALE�OR�OTHER�FOREIGN�MATTER�REMAINING�ON�THE�MATE

RIAL� SURFACES� IS� AN� OBSTACLE� TO� BONDING�� !T� *&%� 3TEEL��
SURFACE� SCALE� REMOVAL� AND� OTHER� SURFACE� TREATMENTS� ARE�
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PLATE� MANUFACTURING� TECHNOLOGIES� AT� +AWASAKI� 3TEEL�� +AWA

SAKI�3TEEL�'IHO��VOL������NO�����������P�����n����

� �	� /MATA�� +���9OSHIMURA�� (���9AMAMOTO�� 3�� 4HE� LEADING� HIGH�
PERFORMANCE� STEEL� PLATES� WITH� ADVANCED� MANUFACTURING� TECH

NOLOGIES��.++�4ECHNICAL�2EPORT��NO�������������P����n���

� �	� 3UZUKI�� 3��� -URAOKA�� 2��� /BINATA�� 4��� %NDO�� 3��� (ORITA�� 4���

/MATA�� +�� 3TEEL� PRODUCTS� FOR� SHIPBUILDING�� *&%� 4ECHNICAL�
2EPORT��NO�����������P����n���

� �	� $ESHIMARU��3���4AKAHASHI��+���%NDO��3���(ASUNUMA��*���3AKAI��
+��� .AGAHAMA��9�� 3TEELS� FOR� PRODUCTION�� TRANSPORTATION�� AND�
STORAGE� OF� ENERGY�� *&%�4ECHNICAL� 2EPORT�� NO����� ������ P����n
���


