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Foreword 

Thisȱ Standardȱ isȱ oneȱ ofȱ theȱ seriesȱ ofȱ ECSSȱ Standardsȱ intendedȱ toȱ beȱ appliedȱ togetherȱ forȱ theȱ
management,ȱ engineeringȱ andȱ productȱ assuranceȱ inȱ spaceȱ projectsȱ andȱ applications.ȱ ECSSȱ isȱ aȱ
cooperativeȱ effortȱ ofȱ theȱ Europeanȱ SpaceȱAgency,ȱ nationalȱ spaceȱ agenciesȱ andȱ Europeanȱ industryȱ
associationsȱforȱtheȱpurposeȱofȱdevelopingȱandȱmaintainingȱcommonȱstandards.ȱRequirementsȱinȱthisȱ
Standardȱareȱdefinedȱinȱtermsȱofȱwhatȱshallȱbeȱaccomplished,ȱratherȱthanȱinȱtermsȱofȱhowȱtoȱorganizeȱ
andȱperformȱ theȱnecessaryȱwork.ȱThisȱallowsȱ existingȱorganizationalȱ structuresȱ andȱmethodsȱ toȱbeȱ
appliedȱwhereȱtheyȱareȱeffective,ȱandȱforȱtheȱstructuresȱandȱmethodsȱtoȱevolveȱasȱnecessaryȱwithoutȱ
rewritingȱtheȱstandards.ȱ

ThisȱStandardȱhasȱbeenȱpreparedȱbyȱ theȱECSSȬEȬSTȬ32Ȭ10CȱWorkingȱGroup,ȱ reviewedȱbyȱ theȱECSSȱ
ExecutiveȱSecretariatȱandȱapprovedȱbyȱtheȱECSSȱTechnicalȱAuthority.ȱ

Disclaimer 

ECSSȱdoesȱnotȱprovideȱanyȱwarrantyȱwhatsoever,ȱwhetherȱexpressed,ȱimplied,ȱorȱstatutory,ȱincluding,ȱ
butȱnotȱlimitedȱto,ȱanyȱwarrantyȱofȱmerchantabilityȱorȱfitnessȱforȱaȱparticularȱpurposeȱorȱanyȱwarrantyȱ
thatȱ theȱ contentsȱ ofȱ theȱ itemȱ areȱ errorȬfree.ȱ Inȱ noȱ respectȱ shallȱ ECSSȱ incurȱ anyȱ liabilityȱ forȱ anyȱ
damages,ȱincluding,ȱbutȱnotȱlimitedȱto,ȱdirect,ȱindirect,ȱspecial,ȱorȱconsequentialȱdamagesȱarisingȱoutȱ
of,ȱresultingȱ from,ȱorȱ inȱanyȱwayȱconnectedȱ toȱ theȱuseȱofȱ thisȱStandard,ȱwhetherȱorȱnotȱbasedȱuponȱ
warranty,ȱbusinessȱagreement,ȱtort,ȱorȱotherwise;ȱwhetherȱorȱnotȱinjuryȱwasȱsustainedȱbyȱpersonsȱorȱ
propertyȱorȱotherwise;ȱandȱwhetherȱorȱnotȱlossȱwasȱsustainedȱfrom,ȱorȱaroseȱoutȱof,ȱtheȱresultsȱof,ȱtheȱ
item,ȱorȱanyȱservicesȱthatȱmayȱbeȱprovidedȱbyȱECSS.ȱ

Publishedȱby:ȱȱ ESAȱRequirementsȱandȱStandardsȱDivisionȱ
 ESTEC, P.O. Box 299, 
 2200 AG Noordwijk 
 The Netherlands 
Copyright:  2009 © by the European Space Agency for the members of ECSSȱ
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Change log 

ECSSȬEȬSTȬ32Ȭ10Aȱ Neverȱissuedȱ

ECSSȬEȬSTȬ32Ȭ10Bȱ Neverȱissuedȱ

ECSSȬEȬSTȬ32Ȭ10Cȱ

31ȱJulyȱ2008ȱ

Firstȱissueȱ

ECSSȬEȬSTȬ32Ȭ10CȱRev.1

6ȱMarchȱ2009ȱ

Firstȱissueȱrevisionȱ1ȱ

ChangesȱwithȱrespectȱtoȱversionȱCȱ(31ȱJulyȱ2008)ȱareȱidentifiedȱwithȱ
revisionȱtracking.ȱ

Mainȱchangesȱare:ȱ

x Changeȱofȱdocumentȱtitleȱfromȱ“Reliabilityȱbasedȱmechanicalȱfactorsȱ
ofȱsafety”ȱtoȱ“Structuralȱfactorsȱofȱsafetyȱforȱspaceflightȱhardware”ȱ

x AdditionȱofȱaȱtypicalȱvalueȱforȱKMȱassociatedȱtoȱinternalȱpressureȱforȱȱ
pressurizedȱhardwareȱinȱclauseȱ4.1.4.2bȱ

x AdditionȱofȱrequirementsȱforȱFOSȱforȱthermalȱinducedȱloadsȱinȱclauseȱ
4.3.2.1ȱ

x CorrectionȱofȱTableȱ4Ȭ2:ȱTestȱfactorȱvaluesȱ

x Editorialȱcorrectionsȱ
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1 
Scope 

Theȱpurposeȱofȱ thisȱStandardȱ isȱ toȱdefineȱ theȱFactorsȱOfȱSafetyȱ (FOS),ȱDesignȱ
Factorȱ andȱ additionalȱ factorsȱ toȱ beȱ usedȱ forȱ theȱ dimensioningȱ andȱ designȱ
verificationȱ ofȱ spaceflightȱ hardwareȱ includingȱ qualificationȱ andȱ acceptanceȱ
tests.ȱ

ThisȱstandardȱisȱnotȱselfȱstandingȱandȱisȱusedȱinȱconjunctionȱwithȱtheȱECSSȬEȬ
STȬ32,ȱECSSȬEȬSTȬ32Ȭ02ȱandȱECSSȬEȬSTȬ33Ȭ01ȱdocuments.ȱ

Followingȱassumptionsȱareȱmadeȱinȱtheȱdocument:ȱȱ

x thatȱrecognizedȱmethodologiesȱareȱusedȱforȱtheȱdeterminationȱofȱtheȱlimitȱ
loads,ȱincludingȱtheirȱscatter,ȱthatȱareȱappliedȱtoȱtheȱhardwareȱandȱforȱtheȱ
stressȱanalyses;ȱ

x thatȱ theȱ structuralȱ andȱ mechanicalȱ systemȱ designȱ isȱ amenableȱ toȱ
engineeringȱ analysesȱ byȱ currentȱ stateȬofȬtheȬartȱ methodsȱ andȱ isȱ
conformingȱtoȱstandardȱaerospaceȱindustryȱpractices.ȱ

Factorsȱofȱ safetyȱ areȱdefinedȱ toȱ coverȱ chosenȱ loadȱ levelȱprobability,ȱ assumedȱ
uncertaintyȱ inȱ mechanicalȱ propertiesȱ andȱ manufacturingȱ butȱ notȱ aȱ lackȱ ofȱ
engineeringȱeffort.ȱ

Theȱchoiceȱofȱaȱfactorȱofȱsafetyȱforȱaȱprogramȱisȱdirectlyȱlinkedȱtoȱtheȱrationaleȱ
retainedȱ forȱ designing,ȱ dimensioningȱ andȱ testingȱ withinȱ theȱ program.ȱ
Therefore,ȱasȱtheȱdevelopmentȱlogicȱandȱtheȱassociatedȱreliabilityȱobjectivesȱareȱ
differentȱfor:ȱ

x unmannedȱscientificȱorȱcommercialȱsatellite,ȱȱ

x expendableȱlaunchȱvehicles,ȱ

x manȬratedȱspacecraft,ȱandȱ

x anyȱotherȱunmannedȱspaceȱvehicleȱ(e.g.ȱtransferȱvehicle,ȱplanetaryȱprobe)ȱȱ

specificȱvaluesȱareȱpresentedȱforȱeachȱofȱthem.ȱ
ȱ
Factorsȱ ofȱ safetyȱ forȱ reȬusableȱ launchȱ vehiclesȱ andȱ manȬratedȱ commercialȱ
spacecraftȱareȱnotȱaddressedȱinȱthisȱdocument.ȱ

Forȱ allȱ ofȱ theseȱ spaceȱproducts,ȱ factorsȱ ofȱ safetyȱ areȱdefinedȱ hereafterȱ inȱ theȱ
documentȱwhateverȱ theȱ adoptedȱ qualificationȱ logic:ȱprotoȬflightȱorȱprototypeȱ
model.ȱ

Forȱpressurizedȱhardware,ȱfactorsȱofȱsafetyȱforȱallȱloadsȱexceptȱinternalȱpressureȱ
loadsȱareȱdefinedȱinȱthisȱstandard.ȱConcerningȱtheȱinternalȱpressure,ȱtheȱfactorsȱ
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ofȱsafetyȱforȱpressurisedȱhardwareȱcanȱbeȱfoundȱinȱECSSȬEȬSTȬ32Ȭ02.ȱForȱloadsȱ
combinationȱreferȱtoȱECSSȬEȬSTȬ32Ȭ02.ȱ

Forȱmechanisms,ȱspecificȱfactorsȱofȱsafetyȱassociatedȱwithȱyieldȱandȱultimateȱofȱ
metallicȱmaterials,ȱcableȱ ruptureȱ factorsȱofȱ safety,ȱ stops/shaftȱ shoulders/recessȱ
yieldȱfactorsȱofȱsafetyȱandȱlimitsȱforȱpeakȱHertzianȱcontactȱstressȱareȱspecifiedȱinȱ
ECSSȬEȬSTȬ33Ȭ01.ȱ

Alternateȱapproachȱ

Theȱ factorsȱ ofȱ safetyȱ specifiedȱ hereafterȱ areȱ appliedȱ usingȱ aȱ deterministicȱ
approachȱ i.e.ȱ asȱ generallyȱ appliedȱ inȱ theȱ Spaceȱ Industryȱ toȱ achieveȱ theȱ
structuresȱ standardȱ reliabilityȱ objectives.ȱ Structuralȱ safetyȱ basedȱ onȱ aȱ
probabilisticȱ analysisȱ couldȱ beȱ anȱ alternateȱ approachȱ butȱ itȱ hasȱ toȱ beȱ
demonstratedȱ thisȱ processȱ achievesȱ theȱ reliabilityȱ objectiveȱ specifiedȱ toȱ theȱ
structure.ȱTheȱprocedureȱisȱapprovedȱbyȱtheȱcustomer.ȱ

ȱ

Thisȱstandardȱmayȱbeȱtailoredȱforȱtheȱspecificȱcharacteristicsȱandȱconstraintsȱofȱaȱ
spaceȱprojectȱinȱconformanceȱwithȱECSSȬSȬSTȬ00.ȱ
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2 
Normative references 

Theȱ followingȱ normativeȱ documentsȱ containȱ provisionsȱ which,ȱ throughȱ
referenceȱ inȱ thisȱ text,ȱ constituteȱ provisionsȱ ofȱ thisȱECSSȱ Standard.ȱ Forȱdatedȱ
references,ȱsubsequentȱamendmentsȱto,ȱorȱrevisionȱofȱanyȱofȱtheseȱpublications,ȱ
doȱnotȱapply.ȱHowever,ȱpartiesȱtoȱagreementsȱbasedȱonȱthisȱECSSȱStandardȱareȱ
encouragedȱtoȱinvestigateȱtheȱpossibilityȱofȱapplyingȱtheȱmoreȱrecentȱeditionsȱofȱ
theȱnormativeȱdocumentsȱ indicatedȱ below.ȱ Forȱundatedȱ references,ȱ theȱ latestȱ
editionȱofȱtheȱpublicationȱreferredȱtoȱapplies.ȱ

ȱ

ECSSȬSȬSTȬ00Ȭ01ȱ ECSSȱsystemȱ–ȱGlossaryȱofȱtermsȱ

ECSSȬEȬSTȬ10Ȭ02ȱ Spaceȱengineeringȱ–ȱVerificationȱ

ECSSȬEȬSTȬ10Ȭ03ȱ Spaceȱengineeringȱ–ȱTestingȱ

ECSSȬEȬSTȬ32ȱ Spaceȱengineeringȱ–ȱȱStructuralȱgeneralȱrequirementsȱ

ECSSȬEȬSTȬ32Ȭ02ȱ Spaceȱengineeringȱ–ȱStructuralȱdesignȱandȱverificationȱ
ofȱpressurizedȱhardwareȱ
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3 
Terms, definitions and abbreviated terms 

3.1 Terms and definitions 
ForȱtheȱpurposeȱofȱthisȱStandard,ȱtheȱtermsȱandȱdefinitionsȱfromȱECSSȬSȬSTȬ00Ȭ01,ȱ
ECSSȬEȬSTȬ10Ȭ02,ȱECSSȬSTȬEȬ10Ȭ03,ȱandȱECSSȬEȬSTȬ32ȱapply.ȱ

3.2 Terms specific to the present standard 
3.2.1  local design factor (KLD) 
factorȱusedȱtoȱtakeȱintoȱaccountȱlocalȱdiscontinuitiesȱandȱappliedȱinȱseriesȱwithȱ
FOSUȱorȱFOSYȱ

3.2.2  margin policy factor (KMP) 
factor,ȱspecificȱtoȱlaunchȱvehicles,ȱwhichȱincludesȱtheȱmarginȱpolicyȱdefinedȱbyȱ
theȱprojectȱ

3.2.3  model factor (KM) 
factorȱwhichȱtakesȱintoȱaccountȱtheȱrepresentativityȱofȱmathematicalȱmodelsȱȱ

3.2.4  project factor (KP) 
factorȱwhichȱtakesȱ intoȱaccountȱatȱtheȱbeginningȱofȱtheȱprojectȱtheȱmaturityȱofȱ
theȱdesignȱandȱ itsȱpossibleȱevolutionȱandȱprogrammaticȱmarginsȱwhichȱcoverȱ
projectȱuncertaintiesȱorȱsomeȱgrowthȱpotentialȱwhenȱrequiredȱ

3.2.5  prototype test 
testȱperformedȱonȱaȱseparateȱflightȬlikeȱstructuralȱtestȱarticleȱ

3.2.6  protoflight test 
testȱperformedȱonȱaȱflightȱhardwareȱ

3.2.7  test factors (KA and KQ) 
factorsȱ usedȱ toȱ defineȱ respectivelyȱ theȱ acceptanceȱ andȱ theȱ qualificationȱ testȱ
loadsȱ

3.2.8  ultimate design factor of safety (FOSU) 
multiplyingȱ factorȱ appliedȱ toȱ theȱ designȱ limitȱ loadȱ inȱ orderȱ toȱ calculateȱ theȱ
designȱultimateȱloadȱ
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3.2.9  yield design factor of safety (FOSY) 
multiplyingȱ factorȱ appliedȱ toȱ theȱ designȱ limitȱ loadȱ inȱ orderȱ toȱ calculateȱ theȱ
designȱyieldȱloadȱ

3.3 Abbreviated terms 
Forȱ theȱpurposeȱofȱ thisȱstandard,ȱ theȱabbreviatedȱ termsȱ fromȱECSSȬSȬSTȬ00Ȭ01ȱ
andȱtheȱfollowingȱapply.ȱȱ

ȱ

Abbreviationȱ Meaningȱ
ALȱ acceptanceȱtestȱloadȱ

DLLȱ designȱlimitȱloadȱ

DULȱ designȱultimateȱloadȱ

DYLȱ designȱyieldȱloadȱ

FOSȱ factorȱofȱsafetyȱ

FOSUȱ ultimateȱdesignȱfactorȱofȱsafetyȱ

FOSYȱ yieldȱdesignȱfactorȱofȱsafetyȱ

FRPȱ fibreȱreinforcedȱplasticsȱ

GSEȱ groundȱsupportȱequipmentȱ

KAȱ acceptanceȱtestȱfactorȱ

KQȱ qualificationȱtestȱfactorȱ

LCDAȱ launchȱvehicleȱcoupledȱdynamicȱanalysisȱ

LLȱ limitȱloadȱ

N/Aȱ notȱapplicableȱ

QLȱ qualificationȱtestȱloadȱ

S/Cȱ spacecraftȱ
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4 
Requirements 

4.1 Applicability of structural factors of safety  

4.1.1 Overview 
TheȱpurposeȱofȱtheȱfactorsȱofȱsafetyȱdefinedȱinȱthisȱStandardȱisȱtoȱguaranteeȱanȱ
adequateȱlevelȱofȱmechanicalȱreliabilityȱforȱspaceflightȱhardware.ȱ

4.1.2 Applicability 
a. Theȱfactorsȱspecifiedȱinȱclausesȱ4.1.4,ȱ4.1.5ȱandȱ4.3ȱshallȱbeȱappliedȱfor:ȱ

1. Structuralȱ elementsȱ ofȱ satellitesȱ includingȱ payloads,ȱ equipmentȱ
andȱexperiments.ȱ

NOTEȱ TheseȱfactorsȱareȱnotȱappliedȱforȱtheȱGSEȱsizingȱ
andȱqualification.ȱ

2. Theȱexpendableȱlaunchȱvehiclesȱstructuralȱelements.ȱ

3. ManȬratedȱ spacecraftȱ structuresȱ includingȱ payloads,ȱ equipmentsȱ
andȱexperiments.ȱ

b. Theȱ factorsȱ inȱ clausesȱ 4.1.4,ȱ 4.1.5ȱ andȱ 4.3ȱ shallȱ beȱ appliedȱ forȱ bothȱ theȱ
designȱandȱtestȱphasesȱasȱdefinedȱinȱFigureȱ4Ȭ1.ȱ

4.1.3 General 
a. Designȱ factorȱ andȱ additionalȱ factorsȱ valuesȱ shallȱ beȱ agreedȱ withȱ theȱ

customer.ȱ

4.1.4 Design factor for loads 

4.1.4.1 General 
a. ForȱdeterminationȱofȱtheȱDesignȱLimitȱLoadȱ(DLL)ȱtheȱDesignȱFactorȱshallȱ

beȱused,ȱthisȱisȱdefinedȱasȱtheȱproductȱofȱtheȱfactorsȱdefinedȱhereafter.ȱ

NOTEȱ Robustnessȱofȱ theȱ sizingȱprocessȱ isȱ consideredȱ
throughȱtheȱDesignȱLimitȱLoadsȱ(DLL).ȱ
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4.1.4.2 Model factor 
a. Aȱ “modelȱ FactorȈȱ KMȱ shallȱ beȱ appliedȱ toȱ accountȱ forȱ uncertaintiesȱ inȱ

mathematicalȱ modelsȱ whenȱ predictingȱ dynamicȱ response,ȱ loadsȱ andȱ
evaluatingȱloadȱpaths.ȱ

NOTEȱ1ȱ Theȱmodelȱ factorȱ isȱ appliedȱ atȱ everyȱ levelȱ ofȱ theȱ
analysisȱ treeȱsystemȱ (Figureȱ4Ȭ2)ȱwhereȱpredictiveȱ
modelsȱ areȱ used.ȱ Itȱ encompassesȱ theȱ lackȱ ofȱ
confidenceȱ inȱ theȱ informationȱ providedȱ byȱ theȱ
model,ȱe.g.ȱhyperstaticityȱ (uncertaintyȱ inȱ theȱ loadȱ
pathȱbecauseȱofȱnonȱaccuracyȱofȱtheȱmathematicalȱ
model),ȱ junctionȱ stiffnessȱ uncertainty,ȱ nonȬ
correlatedȱdynamicȱbehaviour.ȱȱ

NOTEȱ2ȱ Whileȱgoingȱthroughȱtheȱdesignȱrefinementȱ loops,ȱ
KMȱ canȱ beȱ progressivelyȱ reducedȱ toȱ 1,0ȱ afterȱ
demonstrationȱ ofȱ satisfactoryȱ correlationȱ betweenȱ
mathematicalȱmodelsȱandȱtestȱmeasurements.ȱ

NOTEȱ3ȱ Forȱ launchȱ vehicles,ȱ atȱ systemȱ level,ȱ KMȱ isȱ alsoȱ
calledȱ“systemȱmargin”.ȱ

b. KMȱvalueȱshallȱbeȱjustified.ȱ

NOTEȱ Justificationȱ canȱ beȱ performedȱ basedȱ onȱ
relevantȱ historicalȱ practiceȱ (e.g.ȱ typicalȱ valuesȱ
ofȱ1,2ȱareȱusedȱforȱsatellitesȱatȱtheȱbeginningȱofȱ
newȱdevelopmentȱandȱ1,0ȱforȱ internalȱpressureȱ
loadsȱ forȱ pressurizedȱ hardware),ȱ analyticalȱ orȱ
experimentalȱmeans.ȱ

4.1.4.3 Project factor 
a. Aȱspecificȱ“projectȱfactor”ȱKPȱshallȱbeȱappliedȱtoȱaccountȱforȱtheȱmaturityȱ

ofȱtheȱprogramȱ(e.g.ȱstabilityȱofȱtheȱmassȱbudget,ȱwellȱidentifiedȱdesign)ȱ
andȱ theȱ confidenceȱ inȱ theȱ specificationȱ givenȱ toȱ theȱprojectȱ (thisȱ factorȱ
integratesȱ aȱprogrammaticȱmarginȱ e.g.ȱ forȱ growthȱpotentialȱ forȱ furtherȱ
developments).ȱ

NOTEȱ Theȱvalueȱofȱ thisȱ factorȱ isȱgenerallyȱdefinedȱatȱ
systemȱ levelȱ andȱ canȱ beȱ reducedȱ duringȱ theȱ
development.ȱ

b. KPȱvalueȱshallȱbeȱjustified.ȱ

NOTEȱ Justificationȱ canȱ beȱ performedȱ basedȱ onȱ
relevantȱ historicalȱ practiceȱ orȱ onȱ foreseenȱ
evolutions.ȱ

4.1.4.4 Qualification test factor 
a. TheȱqualificationȱfactorȱKQȱshallȱbeȱappliedȱforȱsatellites.ȱ

NOTEȱ Forȱsatellites,ȱtheȱqualificationȱloadsȱareȱpartȱofȱ
theȱspecifiedȱloadsȱandȱareȱaccountedȱforȱinȱtheȱ
dimensioningȱ process.ȱ Thisȱ isȱ differentȱ forȱ
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launchȱvehiclesȱforȱwhichȱQLȱareȱconsequencesȱ
ofȱtheȱdimensioningȱprocess.ȱ

4.1.5 Additional factors for design 

4.1.5.1 Overview 
Allȱtheȱanalysisȱcomplexityȱorȱinaccuraciesȱandȱuncertaintiesȱnotȱmentionedȱinȱ
clauseȱ4.1.4ȱareȱtakenȱintoȱaccountȱwithȱtheȱfollowingȱadditionalȱfactors.ȱ

4.1.5.2 Local design factor 
a. Aȱ“localȱdesignȱfactor”,ȱKLDȱshallȱbeȱappliedȱwhenȱtheȱsizingȱapproachȱorȱ

theȱlocalȱmodellingȱareȱcomplex.ȱȱ

NOTEȱ Thisȱ factorȱ accountsȱ forȱ specificȱ uncertaintiesȱ
linkedȱ toȱ theȱanalysisȱdifficultiesȱorȱ toȱ theȱ lackȱ
ofȱ reliableȱ dimensioningȱ methodologyȱ orȱ
criteriaȱwhereȱsignificantȱstressȱgradientsȱoccurȱ
(e.g.ȱ geometricȱ singularities,ȱ fitting,ȱ welding,ȱ
riveting,ȱ bonding,ȱ holes,ȱ insertsȱ and,ȱ forȱ
composite,ȱ layȬupȱ dropȱ out,ȱ sandwichȱ coreȱ
thicknessȱchange,ȱvariationȱofȱplyȱconsolidationȱ
asȱaȱresultȱofȱdrapeȱoverȱcorners).ȱȱ

b. KLDȱvaluesȱshallȱbeȱjustified.ȱ
NOTEȱ1ȱ Justificationȱ canȱ beȱ performedȱ basedȱ onȱ relevantȱ

historicalȱ practice,ȱ analyticalȱ orȱ experimentalȱ
means.ȱ

NOTEȱ2ȱ Forȱ satellites,ȱaȱ typicalȱvalueȱofȱ1,2ȱ isȱusedȱ inȱ theȱ
followingȱcases:ȱ

x Compositeȱstructuresȱdiscontinuities;ȱ

x Sandwichȱ structuresȱ discontinuitiesȱ (faceȱ
wrinkling,ȱ intracellȱ buckling,ȱ honeycombȱ sȱ
hear);ȱ

x Jointsȱandȱinserts.ȱ
NOTEȱ3ȱ Theȱuseȱofȱaȱ localȱdesignȱfactorȱdoesȱnotȱprecludeȱ

appropriateȱengineeringȱanalysisȱ(e.g.ȱKLDȱdoesȱnotȱ
coverȱ theȱ stressȱ concentrationȱ factors)ȱ andȱ
assessmentȱofȱallȱuncertainties.ȱ

4.1.5.3 Margin policy factor 
a. Aȱ“marginȱpolicy”ȱfactorȱKMPȱshallȱbeȱappliedȱforȱlaunchȱvehicles.ȱ

NOTEȱ Thisȱ factor,ȱ usedȱ toȱ giveȱ confidenceȱ toȱ theȱ
design,ȱcoversȱ(notȱexhaustiveȱlist):ȱ

x theȱ lackȱofȱknowledgeȱonȱ theȱ failureȱmodesȱ
andȱassociatedȱcriteria.ȱ
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x theȱ lackȱ ofȱ knowledgeȱ onȱ theȱ effectȱ ofȱ
interactionȱofȱloadings.ȱ

x theȱnonȬtestedȱzones.ȱ

b. KMPȱvaluesȱshallȱbeȱjustified.ȱ
NOTEȱ1ȱ Justificationȱ canȱ beȱ performedȱ basedȱ onȱ relevantȱ

historicalȱ practice,ȱ analyticalȱ orȱ experimentalȱ
means.ȱ

NOTEȱ2ȱ KMPȱ canȱ haveȱ differentȱ valuesȱ accordingȱ toȱ theȱ
structuralȱareaȱtheyȱareȱdedicatedȱto.ȱ

4.2 Loads and factors relationship  

4.2.1 General 
a. QL,ȱAL,ȱDLL,ȱDYL,ȱ andȱDUL,ȱ forȱ theȱ testȱ andȱ theȱ designȱ ofȱ satellite,ȱ

expendableȱlaunchȱvehicles,ȱpressurizedȱhardwareȱandȱmanȬratedȱsystemȱ
shallȱbeȱcalculatedȱfromȱtheȱLLȱasȱspecifiedȱinȱFigureȱ4Ȭ1ȱandȱTableȱ4Ȭ1.ȱ

NOTEȱ1ȱ Asȱaȱ resultȱofȱ theȱ launchȱvehicleȬsatelliteȱ coupledȱ
dynamicȱ loadȱanalysisȱ (LCDA)ȱperformedȱduringȱ
theȱ projectȱ designȱ andȱ verificationȱ phases,ȱ theȱ
knowledgeȱofȱ theȱLLȱ canȱbeȱmodifiedȱduringȱ theȱ
courseȱofȱ theȱproject,ȱ leadingȱ toȱaȱ finalȱestimationȱ
ofȱ theȱ loadsȱLLfinal.ȱThenȱ forȱ finalȱverification,ȱ itȱ isȱ
usedȱasȱaȱminimum:ȱ ȱ
QLȱ=ȱKQȱ×ȱLLfinalȱȱ ȱ forȱ qualification,ȱ andȱ
ALȱ=ȱKAȱ×ȱLLfinalȱ ȱ forȱacceptanceȱ

NOTEȱ2ȱ Theȱyieldȱdesignȱfactorȱofȱsafetyȱ(FOSY)ȱensuresȱaȱ
lowȱprobabilityȱofȱyieldingȱduringȱloadingȱatȱDLLȱ
level.ȱ

NOTEȱ3ȱ Theȱ ultimateȱ designȱ factorȱ ofȱ safetyȱ (FOSU)ȱ
ensuresȱaȱlowȱprobabilityȱofȱfailureȱduringȱloadingȱ
atȱDLLȱlevel.ȱ

b. Theȱapplicationȱ logicȱforȱfactorsȱofȱsafetyȱasȱgivenȱ inȱFigureȱ4Ȭ1ȱshallȱbeȱ
appliedȱinȱaȱ“recursive”ȱmannerȱfromȱsystemȱlevelȱtoȱsubsystemȱlevelȱorȱ
lowerȱlevelsȱofȱassembly.ȱ

c. DLLȱcomputedȱatȱeachȱlevelȱshallȱbeȱusedȱasȱLLȱforȱanalysisȱatȱtheirȱownȱ
levelȱtoȱcomputeȱtheȱDLLȱforȱtheȱnextȱlowerȱlevelsȱofȱassembly.ȱ

NOTEȱ ThisȱisȱgraphicallyȱshownȱinȱFigureȱ4Ȭ2.ȱ

d. Forȱ satellite,ȱKQȱ shallȱ beȱ usedȱ onlyȱ atȱ systemȱ levelȱ inȱ orderȱ toȱ avoidȱ
repetitiveȱapplicationȱofȱqualificationȱmargins.ȱ

ȱ
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Figureȱ4Ȭ1:ȱLogicȱforȱFactorsȱofȱSafetyȱapplicationȱ

Tableȱ4Ȭ1:ȱRelationshipȱamongȱ(structural)ȱfactorsȱofȱsafety,ȱdesignȱfactorsȱandȱ
additionalȱfactorsȱ

Coefficientȱ Satelliteȱ
Launchȱvehiclesȱandȱ
pressurisedȱhardwareȱ

ManȬratedȱsystemsȱ

CoefȱAȱ
orȱ
Designȱfactorȱ

KQȱxȱKPȱxȱKMȱ KPȱxȱKMȱ KPȱxȱKMȱ

CoefȱBȱ FOSYȱxȱKLDȱ FOSYȱxȱKMPȱxȱKLDȱ FOSYȱxȱKLDȱ

CoefȱCȱ FOSUȱxȱKLDȱ FOSUȱxȱKMPȱxȱKLDȱ FOSUȱxȱKLDȱ

ȱ
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System

Limit Loads
at system level

(KQ(1)), KP, 
KM,

Design Limit Loads

=

Limit Loads
for subsystem 
or component

Subsystem or 
componentKP, KM,

Design Limit Loads

KLD , FOS
(KMP

(2))

DYL, DUL

 
KQ(1):  for satellite 
KMP

(2):  for launch vehicles 
 

Figureȱ4Ȭ2:ȱAnalysisȱtreeȱ

4.2.2 Specific requirements for launch vehicles 
a. TheȱQLȱshallȱbeȱdefinedȱwithȱaȱcorrectedȱKQ.ȱ

NOTEȱ1ȱ Theȱ correctionȱ takesȱ intoȱ accountȱmanufacturingȱ
variabilityȱandȱdifficultiesȱofȱhavingȱtestȱconditionsȱ
fullyȱrepresentativeȱofȱflightȱconditions.ȱ

NOTEȱ2ȱ Theȱ commonlyȱ usedȱ methodȱ forȱ definingȱ theȱ
correctedȱ KQȱ isȱ presentedȱ inȱ Annexȱ Aȱ forȱ
information.ȱ
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4.3 Factors values 
4.3.1 Test factors 
a. TheȱtestȱfactorsȱKQȱandȱKAȱshallȱbeȱselectedȱfromȱTableȱ4Ȭ2.ȱ

Tableȱ4Ȭ2:ȱTestȱfactorȱvaluesȱ

Requirementsȱ Commentsȱ
Loadȱtypeȱ

Vehicleȱ KQȱ KAȱ ȱ

Satelliteȱ 1,25ȱaȱ 1ȱ ȱ

Launchȱvehicleȱ 1,25correctedȱbȱ 1ȱorȱJpȱcȱ

Typicalȱvalueȱtoȱbeȱ
consideredȱforȱ
dimensioningȱareȱȱ
Jp=1,05ȱtoȱ1,1ȱ

Launchȱloadsȱ 1,4ȱ

Globalȱflightȱloadsȱ

ManȬ
ratedȱ
S/Cȱ

Onȱorbitȱ
loadsȱ

1,5ȱ
1,2ȱ ȱȱ

Internalȱpressureȱ inȱconformanceȱwithȱECSS–EȬSTȬ32Ȭ02 iȱ
Applicableȱforȱsatelliteȱ
andȱlaunchȱvehiclesȱ

Satelliteȱ 1,25ȱa,ȱeȱ 1ȱ ȱ
Dynamicȱlocalȱloadsȱdȱ

Launchȱvehicleȱ 1,25ȱeȱ N/Aȱ ȱ

Hoistingȱloadsȱfȱ Satelliteȱ 2ȱ N/Aȱ ȱ

Hoistingȱloadsȱgȱ
(failȱsafe)ȱ

Satelliteȱ 1ȱ N/Aȱ ȱ

Storageȱandȱ
transportationȱloadsȱȱ

Satelliteȱ

Ȭlocalȱtransportationȱ
andȱstorageȱloadsȱ

Ȭotherȱtransportationȱ
loadsȱ

ȱ

2ȱ
ȱ

1,4ȱ

N/Aȱ ȱ

Satelliteȱ 1ȱ 1ȱ
Thermalȱȱloadsȱhȱ

Launchȱvehicleȱ 1ȱ 1ȱ
ȱ

aȱ AȱhigherȱvalueȱcanȱbeȱspecifiedȱbyȱtheȱLaunchȱvehicleȱAuthorityȱorȱtheȱcustomer.ȱ

bȱȱ Seeȱclauseȱ4.2.2.ȱ

c ȱȱ Jpȱisȱtheȱproofȱfactorȱforȱpressurizedȱstructure.ȱ

dȱȱ Localȱloadsȱareȱsystemȱlevelȱloadsȱcomputedȱe.g.ȱonȱunits,ȱappendages,ȱequipments,ȱfixturesȱduringȱdynamicȱanalyses.ȱ

e ȱ Theȱvalueȱappliesȱforȱqualificationȱtestsȱunderȱlocalȱloadȱconditions.ȱAȱhigherȱvalueȱcanȱbeȱspecifiedȱforȱspecificȱpurposes.ȱ

f ȱȱ Nationalȱlawsȱcanȱspecifyȱhigherȱvalues.ȱ

gȱȱ Failȱsafeȱmeansȱinȱcaseȱofȱlossȱofȱoneȱofȱtheȱhoistingȱslings.ȱInȱthisȱcase,ȱtheȱlimitȱloadȱ(LL)ȱisȱdeterminedȱbyȱusingȱpeakȱ
dynamicȱloadȱdueȱtoȱtheȱfailureȱofȱtheȱhoistingȱsling.ȱ

hȱ Thermalȱȱloadsȱ(i.e.ȱmechanicalȱloadȱofȱthermoȱelasticȱorigin)ȱareȱtakenȱwithȱaȱqualification/acceptanceȱfactorȱequalȱtoȱ1ȱbyȱ
usingȱtemperatureȱandȱgradientsȱlevelsȱatȱqualification/acceptanceȱlevelsȱwhereȱtheȱqualification/acceptanceȱlevelȱ
temperatureȱincludesȱthermalȱpredictionȱuncertaintyȱplusȱaȱqualification/acceptanceȱtemperatureȱmargin.ȱȱ

iȱ KQȱisȱdefinedȱasȱȈBurstȱFactorȈȱandȱKAȱisȱdefinedȱasȱȈProofȱFactorȈȱinȱECSSȬEȬSTȬ32Ȭ02.ȱ
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4.3.2 Factors of safety 

4.3.2.1 Metallic, FRP, sandwich, glass and ceramic 
structural parts 

a. Theȱ factorȱ ofȱ safetyȱ forȱ metallic,ȱ FRP,ȱ sandwich,ȱ glassȱ andȱ ceramicȱ
structuralȱpartsȱshallȱbeȱselectedȱfromȱTableȱ4Ȭ3.ȱ

b. ForȱsatellitesȱandȱmanȬratedȱspacecraft,ȱtheȱfactorsȱprovidedȱinȱTableȱ4Ȭ3ȱ
shallȱapplyȱforȱallȱadditiveȱloadsȱincludingȱthermalȱinducedȱloads.ȱȱ

c. Forȱ satellitesȱ andȱmanȱ ratedȱ spacecraft,ȱwhenȱ loadsȱ includingȱ thermalȱ
inducedȱloadsȱareȱrelieving,ȱbothȱFOSUȱandȱFOSYȱshallȱbeȱ1,0ȱorȱless.ȱ

NOTEȱ SeeȱECSSȬEȬSTȬ32.ȱ

d. Forȱexpendableȱlaunchȱvehicles,ȱFOSUȱandȱFOSYȱassociatedȱwithȱthermalȱ
inducedȱloadsȱshallȱbeȱ1,0.ȱ
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Tableȱ4Ȭ3:ȱFactorsȱofȱsafetyȱforȱmetallic,ȱFRP,ȱsandwich,ȱglassȱandȱceramicȱ
structuralȱpartsȱ

Requirementsȱ

Structureȱtypeȱ Vehicleȱ
FOSYȱ FOSUȱ

FOSYȱ
verificationȱbyȱ
analysisȱonlyȱ

FOSUȱ
verificationȱbyȱ
analysisȱonlyȱ

Satelliteȱ 1,1ȱ 1,25ȱ 1,25ȱ 2,0ȱ

Launchȱvehicleȱ 1,1ȱ 1,25ȱ SeeȱNoteȱcȱ 2,0ȱ

Metallicȱpartsȱ

ManȬratedȱS/Cȱ
Launchȱ
OnȱOrbitȱ

ȱ
1,25ȱ
1,1ȱ

ȱ
1,4ȱ
1,5ȱ

SeeȱNoteȱcȱ SeeȱNoteȱcȱ

Satelliteȱ N/Aȱ 1,25ȱ N/Aȱ 2,0ȱ

Launchȱvehicleȱ N/Aȱ 1,25ȱ N/Aȱ 2,0ȱ

FRPȱpartsȱ
(awayȱfromȱ
discontinuities)ȱȱ

ManȬratedȱS/Cȱ
Launchȱ
OnȱOrbitȱ

ȱ
N/Aȱ
N/Aȱ

ȱ
1,5ȱ
2,0ȱ

ȱ
N/Aȱ
N/Aȱ

SeeȱNoteȱcȱ

Satelliteȱ N/Aȱ 1,25ȱ N/Aȱ 2,0ȱ

Launchȱvehicleȱ N/Aȱ 1,25ȱ N/Aȱ 2,0ȱ

FRPȱpartsȱ
(discontinuities)ȱaȱ

ManȬratedȱS/Cȱ N/Aȱ 2,0ȱbȱ N/Aȱ SeeȱNoteȱcȱȱ

Satelliteȱ N/Aȱ 1,25ȱ N/Aȱ 2,0ȱ

Launchȱvehicleȱ N/Aȱ 1,25ȱ N/Aȱ 2,0ȱ

Sandwichȱparts:ȱȱ

Ȭȱfaceȱwrinklingȱ

Ȭȱintracellȱ
ȱȱȱbucklingȱ

Ȭȱhoneycombȱshearȱ ManȬratedȱS/Cȱ N/Aȱ 1,4ȱ N/Aȱ SeeȱNoteȱcȱ

Satelliteȱ N/Aȱ 2,5ȱ N/Aȱ 5,0ȱ

Launchȱvehicleȱ N/Aȱ SeeȱNoteȱcȱ N/Aȱ SeeȱNoteȱcȱ

Glassȱandȱceramicȱ
structuralȱpartsȱ

ManȬratedȱS/Cȱ N/Aȱ 3,0ȱ N/Aȱ SeeȱNoteȱcȱ

aȱȱ e.g.:ȱholes,ȱframes,ȱreinforcements,ȱsteepȱchangeȱofȱthickness.ȱ

bȱȱ ThisȱvalueȱisȱforȱconsistencyȱwithȱNASAȬSTDȬ5001ȱandȱalreadyȱincludeȱaȱKLDȱfactor.ȱ

cȱȱ Noȱcommonlyȱagreedȱvalueȱwithinȱtheȱspaceȱcommunityȱcanȱbeȱprovided.ȱ

ȱ
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4.3.2.2 Joints, inserts and connections 
a. Theȱ factorȱofȱ safetyȱ forȱ joints,ȱ insertsȱ andȱ connectionsȱ shallȱbeȱ selectedȱ

fromȱTableȱ4Ȭ4.ȱ

Tableȱ4Ȭ4:ȱFactorsȱofȱsafetyȱforȱjoints,ȱinsertsȱandȱconnectionsȱ

Requirementsȱ

Structureȱtypeȱ Vehicleȱ
FOSYȱ FOSUȱ

FOSYȱ
verificationȱ
byȱanalysisȱ

onlyȱ

FOSUȱ
verificationȱ
byȱanalysisȱ

onlyȱ

Satelliteȱ
N/Aȱ
N/Aȱ
N/Aȱ

1,25ȱ
N/Aȱ
N/Aȱ

N/Aȱ
1,25ȱ
1,25ȱ

2,0ȱ
N/Aȱȱ
N/Aȱȱ

Launchȱvehicleȱ
N/Aȱ
1,1ȱ
1,1ȱ

1,25ȱ
N/Aȱȱ
N/Aȱȱ

N/Aȱ N/Aȱ

Jointsȱandȱinserts:ȱaȱ

ȬȱFailureȱ

ȬȱGappingȱȱ

ȬȱSlidingȱȱ

ManȬratedȱS/Cȱ SeeȱNoteȱcȱ
1,4ȱ
1,4ȱ
1,4ȱ

SeeȱNoteȱcȱ SeeȱNoteȱcȱ

Satelliteȱ SeeȱNoteȱcȱ 2,0ȱ SeeȱNoteȱcȱ SeeȱNoteȱcȱ
Elastomerȱsystemȱ
andȱelastomerȱtoȱ
structureȱconnectionbȱ

Launchȱvehicleȱ SeeȱNoteȱcȱ 2,0ȱ SeeȱNoteȱcȱ SeeȱNoteȱcȱ

aȱ Theseȱfactorsȱareȱnotȱappliedȱonȱtheȱboltsȱpreloadȱ–ȱseeȱthreadedȱfastenersȱguidelinesȱhandbookȱ(ECSSȬEȬ
HBȬ32Ȭ23).ȱ

bȱ Analysisȱandȱtestȱareȱperformedȱtoȱshowȱthatȱtheȱpossibleȱnonȱlinearȱdynamicȱbehaviourȱofȱtheȱelastomerȱ
doesȱnotȱjeopardizeȱtheȱsatelliteȱstrengthȱandȱalignment.ȱ

cȱȱ Noȱcommonlyȱagreedȱvalueȱwithinȱtheȱspaceȱcommunityȱcanȱbeȱprovided.ȱ 

ȱ

4.3.2.3 Buckling 
a. Theȱ factorȱofȱsafetyȱ forȱglobalȱandȱ localȱbucklingȱshallȱbeȱselectedȱ fromȱ

Tableȱ4Ȭ5.ȱ

NOTEȱ Theȱ factorȱ ofȱ safetyȱ doesȱ notȱ coverȱ theȱ knockȱ
downȱ factorsȱ commonlyȱ usedȱ inȱ bucklingȱ
analysesȱȬȱseeȱBucklingȱhandbookȱ(ECSSȬEȬHBȬ
32Ȭ24).ȱ
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Tableȱ4Ȭ5:ȱFactorsȱofȱsafetyȱforȱbucklingȱ

Requirementsȱ

Vehicleȱ
FOSYȱ FOSUȱ

FOSYȱ
verificationȱ
byȱanalysisȱ

onlyȱ

FOSUȱverificationȱ
byȱanalysisȱonlyȱ

Satelliteȱ SeeȱNoteȱaȱ 1,25ȱ SeeȱNoteȱaȱ 2,0ȱ

Launchȱvehicleȱ

ȬȱGlobalȱ

ȬȱLocalȱȱ

ȱ

N/Aȱ

1,1ȱ

ȱ

1,25ȱ

1,25ȱ

SeeȱNoteȱaȱ

ȱ

2,0ȱ

2,0ȱ

ManȬratedȱS/Cȱ SeeȱNoteȱaȱ 1,4ȱ SeeȱNoteȱaȱ N/Aȱ

aȱȱ Noȱcommonlyȱagreedȱvalueȱwithinȱtheȱspaceȱcommunityȱcanȱbeȱprovided.ȱ

ȱ

4.3.2.4 Pressurized hardware 
a. Theȱ factorȱofȱsafetyȱ forȱpressurizedȱhardware,ȱengineȱ feedingȱ lines,ȱandȱ

tankȱ pressurisationȱ linesȱ shallȱ beȱ selectedȱ fromȱ Tableȱ 4Ȭ6ȱ forȱ theȱ
mechanicalȱloadsȱexceptȱtheȱinternalȱpressure.ȱ

NOTEȱ1ȱ Forȱ internalȱ pressureȱ loadingsȱ andȱ loadsȱ
combination,ȱseeȱECSSȬEȬSTȬ32Ȭ02.ȱ

NOTEȱ2ȱ PressurizedȱhardwareȱisȱdefinedȱinȱECSSȬEȬSTȬ32Ȭ02.ȱ

Tableȱ4Ȭ6:ȱFactorsȱofȱsafetyȱforȱpressurizedȱhardwareȱ

Requirementsȱ

Vehicleȱ
FOSYȱ FOSUȱ

FOSYȱ
verificationȱbyȱ
analysisȱonlyȱ

FOSUȱ
verificationȱbyȱ
analysisȱonlyȱ

Satelliteȱ 1,1ȱ 1,25ȱ SeeȱNoteȱaȱ SeeȱNoteȱaȱ

Launchȱvehicleȱ 1,1ȱ 1,25ȱ SeeȱNoteȱaȱ SeeȱNoteȱaȱ

ManȬratedȱS/Cȱ 1,25ȱ 1,4ȱ SeeȱNoteȱaȱ SeeȱNoteȱaȱ

aȱȱ Noȱcommonlyȱagreedȱvalueȱwithinȱtheȱspaceȱcommunityȱcanȱbeȱprovided.ȱ
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Annex A (informative) 
Qualification test factor for launch vehicles  

InȱEuropeanȱ launchȱvehicleȱprograms,ȱ theȱQLȱ toȱbeȱ implementedȱduringȱ theȱ
testȱisȱdefinedȱwithȱaȱcorrectedȱKQȱfactor,ȱderivedȱbyȱlocationȱandȱfailureȱmode.ȱȱ

x KQȱisȱmodifiedȱbyȱcorrectingȱfactorsȱsuchȱas:ȱ

� �
VT u

u�uu 
KK

1KKKFOSYKQ Tadjmin
 for loading at yield load 

� �
VT u

u�uu 
KK

1KKKFOSUKQ Tadjmin
 for loading at ultimate load 

x Takingȱintoȱaccountȱtheȱfollowingȱpoints:ȱ

� Theȱactualȱ thicknessȱofȱqualificationȱmodelȱversusȱ thicknessȱusedȱ
forȱsizing.ȱThisȱisȱdoneȱthroughȱtheȱuseȱofȱtheȱcorrectingȱfactorȱKminȱ
whichȱ accountsȱ forȱ theȱ effectȱ ofȱ theȱ thicknessȱ onȱ theȱ structureȱ
strength.ȱ Itȱcorrespondsȱ toȱ theȱratioȱofȱ theȱ thicknessȱmeasuredȱonȱ
theȱtestȱspecimenȱtoȱtheȱdimensioningȱthickness.ȱ ȱ
Kminȱ isȱ onlyȱ applicableȱ toȱmetalȱ structures,ȱ forȱ otherȱ structures,ȱ
Kmin=1.0ȱisȱused.ȱ

� Theȱadjacentȱstructureȇsȱinfluenceȱonȱtheȱstressȱfieldȱbetweenȱflightȱ
andȱtestȱconditions.ȱThisȱisȱdoneȱthroughȱtheȱuseȱofȱtheȱcorrectingȱ
factorȱKadjȱwhichȱaccountsȱ forȱ theȱ influenceȱofȱadjacentȱstructuresȱ
notȱpresentȱduringȱstaticȱtests.ȱȱ

o Ifȱtheȱadjacentȱflightȱstructuresȱareȱsimulatedȱduringȱstaticȱ
tests,ȱKadj=1,0ȱisȱused.ȱ

o Elseȱwise,ȱKadjȱisȱdeducedȱasȱtheȱratioȱofȱtheȱstressȱstateȱ
(Vflight)ȱcomputedȱinȱflightȱconfigurationȱtoȱtheȱstressȱstateȱ
computedȱinȱtestȱconfigurationȱ(Vtest)ȱincreasedȱbyȱtheȱ
overfluxȱfactorȱusedȱforȱtheȱdesign.ȱ

),0,1max( overflux
test

flight
adj kK u 

V
V

 

� Effectȱofȱ thermalȱgradientȱ stress.ȱThisȱ isȱdoneȱ throughȱ theȱuseȱofȱ
theȱcorrectingȱfactorȱKTȱwhichȱisȱdefinedȱasȱtheȱratioȱofȱtheȱincreaseȱ
inȱ theȱ stressȱ dueȱ toȱ theȱ localȱ thermalȱ gradientȱ toȱ theȱ stressȱ
correspondingȱtoȱnoȱlocalȱthermalȱgradient.ȱ
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� Theȱ effectȱ ofȱ temperatureȱ onȱmechanicalȱ characteristicsȱ (Young’sȱ
modulus,ȱ strength…).ȱ Thisȱ isȱ doneȱ throughȱ theȱ useȱ ofȱ theȱ
correctingȱ factorȱ KTȱ whichȱ isȱ theȱ ratioȱ ofȱ theȱ mechanicalȱ
characteristicsȱconsideredȱatȱflightȱoperatingȱtemperatureȱCTȱflightȱtoȱ
theȱonesȱatȱtestȱtemperatureȱCTȱtest.ȱ

test

flight

C
C

K
T

T
T   

� TheȱinfluenceȱofȱAȬvaluesȱforȱsizingȱandȱmoreȱprobableȱvaluesȱforȱ
theȱmaterialȱ constitutiveȱofȱ theȱ qualificationȱmodel.ȱThisȱ isȱdoneȱ
throughȱtheȱuseȱofȱtheȱcorrectingȱfactorȱKV.ȱIfȱf(Ci)ȱ isȱtheȱfunctionȱ
translatingȱ theȱeffectȱofȱ characteristicȱCiȱonȱ theȱ failureȱmode,ȱ theȱ
correctingȱ factorȱ KVȱ isȱ definedȱ asȱ theȱ ratioȱ ofȱ f(Ci)ȱ forȱ theȱ
characteristicȱvalueȱusedȱ forȱdesignȱ toȱ f(Ci)ȱ forȱ theȱ characteristicȱ
valueȱofȱtheȱtestedȱspecimen.ȱ
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Ifȱ severalȱ characteristicsȱ C1,ȱ C2,…ȱ areȱ affectingȱ theȱ consideredȱ
failureȱmode,ȱKVȱisȱdefinedȱas:ȱ
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Theȱcorrectingȱfactorsȱareȱdefinedȱandȱagreedȱwithȱtheȱcustomer.ȱ
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