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TheThe fatiguefatigue strengthstrength representsrepresents oneone ofof thethe mainmain objectivesobjectives
ofof mastmast projectingprojecting;; specialspecial attentionattention isis dedicateddedicated toto thethe
weldedwelded jointsjoints aroundaround whichwhich itit isis moremore likelylikely thatthat
phenomenon,phenomenon, likelike breaksbreaks occuroccur..

AtAt thethe samesame timetime,, onon weldingwelding areasareas,, itit isis difficultdifficult toto carrycarry
outout aa theoreticaltheoretical evaluationevaluation ofof thethe strainsstrains asas herehere therethere areareoutout aa theoreticaltheoretical evaluationevaluation ofof thethe strainsstrains asas herehere therethere areare
lotslots ofof residualresidual thermalthermal stressesstresses andand aa concentrationconcentration ofof
strainsstrains duedue toto thethe presencepresence ofof thethe weldweld itselfitself..
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ThisThis isis whywhy itit isis necessarynecessary toto havehave thethe adequateadequate methodsmethods forfor
thethe strainsstrains evaluationevaluation..

AA particularlyparticularly innovativeinnovative methodmethod forfor thisthis scopescope isis thethe “hot“hot
spot”spot” method,method, thanksthanks toto whichwhich inin combinationcombination withwith thethe
mostmost modernmodern FEMFEM calculationcalculation systemssystems wewe cancan estimateestimate thethe
fatiguefatigue lifelife ofof thethe weldedwelded partsparts andand evaluateevaluate possiblepossible mastmast
improvementsimprovements..improvementsimprovements..
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UsingUsing the the methodmethod forfor the the strainsstrains evaluationevaluation impliesimplies toto carrycarry
out the out the followingfollowing::

-- FEM Analysis  of the FEM Analysis  of the 33D modelD model

-- IdentifyingIdentifying criticalcritical areasareas

-- StrainsStrains analysisanalysis resultsresults basedbased on on theoreticaltheoretical calculationscalculations

-- σσhshs calculationcalculation-- σσhshs calculationcalculation
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σσhshs isis calculatedcalculated throughthrough the the followingfollowing formula:formula:

σσhs = hs = 33σσA A -- 33σσB +B + σσC  C  

WhereWhere A,B e C A,B e C representrepresent the the threethree pointspoints respectivelyrespectively at a at a distancedistance ofof 4, 8 e 12 mm 4, 8 e 12 mm 
fromfrom the the weldweld concernedconcerned..
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ThisThis strain strain valuevalue comparedcompared withwith the relative strain the relative strain classclass levellevel, , 
whichwhich forfor the steel in the the steel in the workingworking conditioncondition ofof a a mastmast, , isis equalequal toto
90 90 MpaMpa, , givesgives anan estimate estimate ofof the the numbernumber ofof cyclescycles..

σσhshs FAT FAT numbernumber ofof cyclescycles



With  quick calculations and accurate results as well as With  quick calculations and accurate results as well as 
correct positioning of the hot spots, we are able to study correct positioning of the hot spots, we are able to study 
the most suitable stiffenings to apply to our masts and the most suitable stiffenings to apply to our masts and 
satisfy all our customers requests with  improved satisfy all our customers requests with  improved 
solutions.solutions.
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TheThe σσhshs valuevalue ofof the 3D the 3D modelmodel in the in the exampleexample seemsseems toto bebe

100% 100% higherhigher comparedcompared withwith the  the  oneone whichwhich showsshows the the 
stiffeningstiffening, , resultingresulting in a in a clearlyclearly muchmuch longer longer fatiguefatigue life.life.
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