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REACH ANZ AVERAGEL OFI ROUGHLYD OO CYCLEST INZ OO YEARSD OF.
SHIPC SERVICELI THESEL AREI CONSIDEREDT Al MAINIFACTORIWITHIAL
POSSIBILITYIOFICAUSINGISERIOUSIACCIDENTSIINIHULLISTRUCTURALL
COMPONENTSII 4AKINGL THEL SINGLEL HULLD STRUCTURET SHOWNC INC
Fig. 6]ASTANIEXAMPLELTh = UIDELINESIFORI4ANKER 3TRUCTURESI
0000VIPUBLISHEDIBYITHE? - IPPONI +AIJIT+YOKAIZTLISTSITHE!
INTERSECTIONZ BETWEEN! VERTICAL] ANDI HORIZONTAL! MEMBERSI
[SIDE]LONGLII TRANST RINGCT ANDT THET ENDST OFJ SIDET STRUTS AST
THEI CATEGORYC OF] FATIGUE MEMBERSIPARTSII )NI OIS ATLOT!
OFIFATIGUEIDAMAGE[ OCCURREDZATITHESEI PARTSIINISINGLEIHULLL
VERYT LARGEL CRUDEI CARRIER 06 , ##1°10 &ROMI Al STRUCTURAL
VIEWPOINTZITIISICONSIDERABLEITHATI THESEITYPESIOFl DAMAGE!
MAYT ALSOZ OCCURREDI INI DOUBLECHULLEDL 6 , ##.1 —OREOVERII
THED AREAT AROUNDZ SLOTZ OPENINGS! INI DOUBLEIBOTTOMI mOOR!
PLATEST IST Al PARTI WHEREL ATTENTIONT HAST BEENT GIVENI TO THEL
OCCURRENCEL OF[ FATIGUEI CRACKINGI FROML THEL BASE! METALI
3TEEL] PLATEST WITHI THICKNESSESI OF 0OnO0 MMI ARET MAINLY
USEDIINITHESEISTRUCTURALIPARTSI

3.2 Study of Manufacturing Guidelines
for High Fatigue Property Steel Plates

3.2.1 Fatigue crack propagation performance
of conventional steels for shipbuilding

)NITHEIDEVELOPMENTI OFHIGHI FATIGUEL PROPERTY( STEELI
PLATESC WHICHI CONTRIBUTEL TOZ IMPROVEMENTL INC THED SAFETY!
MARGINT FORT FATIGUET DAMAGEL! AT STUDYI WAST CONDUCTEDL ON!I
THEIFATIGUECCRACKIPROPAGATIONI PERFORMANCE[OFI9 0L IIAND]
00 KGFIMMUISTEELIPLATESTFORISHIPBUILDINGIWHICHIAREIDAILYTD
PRODUCED ¥ STATRESULTII ITTWASICON IRMEDITHATITHELFATIGUEL
CRACKIGROWTHIRATESIOFITHESELSTEELIPLATESIEXISTIOVERIAIWIDEL
RANGELT AST SHOWNZ INI Fig. 710 INI WHICHI THEZ UPPERC LIMITL OFC
THEICRACKIGROWTHIRATELISTAPPROXIMATELYIDOUBLEITHATIOFITHE!
LOWERC LIMITIATITHATIZ &URTHERMORELT [T WAST ALSOT FOUNDI THATITEODI [0 LY

il JFE TECHNICAL REPORT No. 5 (Mar. 2005)



(IGHIOERFORMANCE[3TEELIOLATESIFORIBHIPBUILDING L1 , IFET#YCLEI#OST:2EDUCTION4ECHNOLOGYIOF * &% 3TEEL [

AIBARRIERIFORI CRACKIPROPAGATIONII IST INCREASEDC BYCRE ININGL
THEIGRAINISIZEIUSINGITHEl Superl/ , 1#IIWHICHIHASIATHIGHI
COOLING! RATEZI 4HET SECONDL ISI HIGHZ ACCURACYZ CONTROLL OFL
MICROSTRUCTUREITOISECUREITHEIOPTIMUMIMICROSTRUCTURE!
JNIADDITIONITOITHESET POINTSII THEL STRENGTHI OFI THEZ BASEL
MATERIALL ISTALSOT INCREASED! BYZ RE INEMENTI OF! THET MICROT
STRUCTUREI] IMPROVING] BOTHI FATIGUEZ CRACKI PROPAGATION!
PROPERTIESIANDIFATIGUEISTRENGTHI

3.3 Performance of High Fatigue Property
Steel Plate

*"ASEDI ONI THEI PRODUCTI DESIGNI CONCEPT! DESCRIBED!
ABOVET STEELT PLATES! WITHI HIGHI FATIGUEL CRACKT PROPAGATIONI
PERFORMANCE! WEREI MANUFACTUREDI ONI PRODUCTIONT LINEL
WITHC THED OPTIMIZEDT ROLLINGT ANDI COOLINGL CONDITIONSLT 1
SERIESIOF BASICI MECHANICALI PROPERTIEST ANDZ FATIGUEZ PROP!
ERTIESIIFATIGUET CRACKT PROPAGATIONIPROPERTIESIANDI FATIGUEL
STRENGTHIC OFT THET STEELT PLATES] ANDI WELDED!T JOINTS! WERE[
INVESTIGATEDI4Y PICALITESTIRESULTSIAREIDESCRIBEDIBELOW!

3.3.1 Basic performance

Table 31 SHOWSL THEL CHEMICALI COMPOSITIONI OF[
9000 KGFIMM™] GRADET %[ CLASST STEELI 4HE] CHEMICALI COML
POSITIONC 1T THET SAMEL AST THEL CONVENTIONALT STEELL PLATET OFL
THEI SAMEL CLASSTL Table 41 SHOWST ANI EXAMPLED OFC TENSILEL!
BENDINGIIANDI#HARPYIIMPACTITESTIRESULTSIE ¥ LLITESTIRESULTS!
SHOWIEXCELLENTIPERFORMANCELISATISFY INGITHEISTANDARDIVALD
UESICZELDEDJOINTIPERFORMANCEIWASIEVALUATEDIBY [#HARPY!
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