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Annex D (normative)
Fatigue analysis (FA) - DRD

D.1 DRD identification

D.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-32, requirement 4.10d.

D.1.2 Purpose and objective

The fatigue analysis document (simply referred as FA in this DRD) reports the verification of the fatigue life of the structure.
NOTE  Fatigue analysis performed as a part of fracture control verification (e.g. fail safe analysis) is described in the separate fracture control analysis DRD (see Annex E).

The following DRDs relate to and account for fracture analysis:

· fracture control plan and items lists;

· fracture analysis

D.2 Expected response

D.2.1 Scope and content

<1> Introduction

a. The DL shall contain a description of the purpose, objective, applicability, content and the reason prompting its preparation
<2> Applicable and reference documents

b. The DL shall list the applicable and reference documents in support to the generation of the document.

<3> Terms and definitions, abbreviated terms and symbols

c. The DL shall include the terms and definitions, abbreviated terms, and symbols used.

<4> Structure description

<4.1> General

d. The FA shall describe the structure and introduce to the terminology for major structure components. 

e. Reference shall be made to the available drawings.

<4.2> Unit system of measure

f. The unit system of measures and related unit symbols, shall be indicated.

<4.3> Coordinate system

g. The FA shall describe the reference coordinate systems used in the analysis, by giving the following information:

1. the identification number or name;

2. the type (rectangular, cylindrical spherical);

3. reference, if any, to mathematical model coordinate systems. 

<5> Service life load spectra

h. The FA shall state all the cyclic and sustained load events encountered during the life of the item, including 

1. the service life profile, 

2. all the mechanical relevant events, 

3. the applicable limit loads, 

4. the number of events for each mission, including the following:

(a) manufacturing, assembly and acceptance testing;

(b) storage (e.g. time and condition);

(c) handling (e.g. dolly, hoisting, fork-lifting, mate or de-mate);

(d) transportation (e.g. ground, air, sea);

(e) lift-off and ascent;

(f) descent and landing or de-orbiting and Disposal (e.g. transfer to the graveyard orbit);

(g) on orbit life (e.g. berthing, berthed, thermal induced).

5. the total number of missions foreseen.

<6> Material data

i. Relevant fatigue data for the actual material and geometry (i.e. alloy, production form, heat treatment and stress concentration factor) shall be reported or referenced.

<7> Fatigue analysis results

j. The fatigue analysis results of relevant items shall be reported, indicating the area analysed, the worst case used, and the fatigue life (e.g. in terms of damage cumulative or analytical lifetime.

<8> Conclusions

k. The FA shall describe in detail the main results of the analysis, the status of the maturity of the project.
l. The FA shall include any major recommendations (if any).
D.2.2 Special remarks
None. 
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