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Annex Q  (normative)
Test prediction (TP) - DRD

Q.1 DRD identification

Q.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-32, requirement 4.10q.
Q.1.2 Purpose and objective

The test prediction document (simply referred as TP in this DRD) provides the analysis prediction of response of the tested article to the specified test environment and loads.

The TP is essential for assessing and interpreting the test data, and developing test strategies. The definition of the specific parameters to be monitored during the test is part of this document.

The TP document has significant relationship with other documents such as test specifications, mathematical model description, design loads summary, material and mechanical parts allowable, test-analysis correlation. If the TP deals with a modal and dynamic response analysis (e.g. modal survey test prediction, sine vibration test prediction), the TP DRD complements the MDRA DRD (see Annex J).

Q.2 Expected response

Q.2.1 Scope and content

<1> Introduction

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

b. The TP 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 TP shall include the terms and definitions, abbreviated terms, and symbols used.

<4> Test prediction input data and assumptions

<4.1> Structure description

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

<4.2> Unit system

e. The TP shall indicate the consistent unit system of measures used.

f. The units for mass, force, length, time, temperature and angles shall be explicitly reported

<4.3> Coordinate systems

g. The TP shall describe all the coordinate systems used. 

<4.4> Drawings

h. The TP shall reference the set of the available drawings, including the revision status, to explain the actual status of the design and to define the structure to be analysed.

<4.5> Nonconformances

i. Nonconformances potentially affecting the test results shall be reported in the TP, and a justification included.

<4.6> Environments and loads

j. Test load cases shall be listed and described with reference to applicable documents (e.g. test specification).

<4.7> Damping

k. The TP shall report the assumed structure damping values and provide their justification (e.g. by referring to prior experiences on similar structures).

<4.8> Material properties 

l. The TP shall report the applied material properties of the test article and shall provide their justification.

<4.9> Test-Analysis cross reference table 

m. A cross-reference between analysis locations and monitoring locations shall be included with reference to the test specification and the measurement plan. 

<5> Analysis methods and tools

<5.1> Mathematical models

n. The TP shall report on the mathematical models used in the analysis for the test prediction, by referring to the related mathematical model description and delivery documents. 

o. The TP shall summarize the reasons and limitations of the models 

<5.2> Calculation methods and tools

p. The TP shall indicate the analysis methods systematically applied and general tools available or specifically developed, by including:

1. commercial analysis codes and pre/post processors;

2. in-house developed and qualified software;

3. user manuals and handbooks, and 

4. applicable standards and procedures

q. For newly developed software or applied calculation methods, the TP shall include a rationale and verification test cases.

r. Cross-reference of the analysis locations and the normally different monitoring locations shall be included, delivering the input for the test specification.

<5.3> Test results

s. Test results used in analysis shall be summarized and reference test documentation shall be indicated. 

t. The use of test results in analysis shall be explained (e.g. substructure mathematical models previously validated by modal survey tests).

<6> Analysis description and results

u. The TP shall provide a detailed description of the performed calculations.

v. The TP shall contain the results of the analytical prediction of the behaviour of the structural parts under test, including the displacements, accelerations, forces, stresses, margins of safety, natural frequencies, mode shapes or other agreed-upon outputs of the analysis.

w. The results specified in <6>b above shall include:

1. for modal survey test prediction: natural frequencies, mode shapes, effective modal masses, generalised masses, target modes, instrumentation layout, simplified geometry, reduced mass matrix.

2. for sinusoidal vibration test prediction: natural frequencies, effective modal masses, acceleration levels at relevant structure locations, force flux levels at the main interfaces, notching profiles, instrumentation layout.

3. for vibro-acoustic noise test prediction: response acceleration spectral densities, equipment and brackets design accelerations, stresses, interface forces..

4. for static test prediction: displacements, forces, stresses at main interfaces.

<7> Conclusions 

x. The TP shall include the main outcome of the analysis performed, reporting all major conclusions.
Q.2.2 Special remarks

None. 
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