ECSS-E-ST-32C Rev. 1
15 November 2008
[image: image1.png]


ECSS-E-ST-32C Rev. 1
15 November 2008

Annex A (normative)
Computer aided design model description and delivery (CADMDD) - DRD

A.1 DRD identification

A.1.1 Requirement identification and source document

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

A.1.2 Purpose and objective

A computer aided design (CAD) model (named below “CAD model” or simply “model”) is associated with its CAD model description & delivery document (simply referred as CADMDD in this DRD), which is used to correctly use the model and to understand its use and limitations. This CADMDD is fundamental for the traceability of the CAD models and indicates and lists all the changes of the delivered model w.r.t. the reference or previous model.

A.2 Expected response

A.2.1 Scope and content

<1> Introduction

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

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

<4> CAD model outline

<4.1> General description of the product

d. The CADMDD shall describe the product and introduce to the terminology for major product components. 

e. A level of maturity shall be included for the components identified in a. above. 

f. Reference shall be made to the available drawings. 

g. If the delivered CAD model includes the 2D drawings for manufacturing or assembly, their identification shall be listed and present the latest issues.

<4.2> Assumption, idealizations and limitations

h. The CADMDD shall summarize and include a justification of the modelling assumptions and methodology. 

i. The CADMDD should include the following topics:

1. Justifications for used geometry types, e.g. solids, surfaces and mechanism definitions.

2. Model adequacy to study specific design issues (e.g. volumetric accommodations, mechanisms verification and COG analysis)

3. Significant model output: CAM data, 2D manufacturing drawings, and assembly data.

4. Specific limitations of applicability of the models, if they exist.

<4.3> Numbering and labelling

j. If any rule is applied for model numbering or name labelling, it shall be reported in The CADMDD, with reference to

1. parts,

2. sub-assemblies

3. assemblies, and

4. mechanism sets and sub-sets.

<4.4> CAD model summary

k. The CADMDD shall include the CAD model summary of the model data, and providing the total number of each type of data.

<4.5> Unit system of measures

l. The CADMDD shall indicate the consistent unit system of measures, and related unit symbols. 

m. The units for mass, force, length and time and temperature used shall be explicitly reported.

<4.6> Coordinate systems

n. The CADMDD shall describe the reference coordinate system and its definition. 

o. Local coordinate systems used in the model shall be described by giving, for each coordinate system, the following information:

1. the label number;

2. the type (e.g. rectangular, cylindrical or spherical);

3. the definition (position of origin and orientation of axis);

4. a brief description to explain the use of the coordinate system (e.g. by listing the model items using the coordinate system).

<4.7> CAD code compatibility

p. The CADMDD shall indicate with which CAD code the model is compatible (e.g. CATIA, Pro-Engineer and UniGraphics). 

q. The complete version of the CAD-system used to create the model shall be described. 

r. If the model can be used with more than a specific code and or version thereof, this shall be indicated. 

s. It shall also be reported whether all parts and assembly models are native to the originating code, or that they were imported from another source (e.g. through IGES or STEP).

<4.8> Recommended model parameters

t. The CADMDD shall include a recommendation of the special parameters to be used to correctly use the model with a specific code, if any.

<4.9> Import-export utilities compatibility

u. The CADMDD shall indicate the utilities for importing and activating the delivered CAD model.

<4.10> Compliance with model requirements

v. The CADMDD shall resume the requirements, if any, that the model is compliant with.

<5> CAD modelling

<5.1> General

w. The CADMDD shall provide a detailed description of the CAD model. 

x. The description in <5.1>a above shall describe independently each of the major structural items into which the product can be split (refer to CAD model outline).

y. Each description of the major structural items into which the product can be split shall include the following:

1. a brief description of the item, with reference to the clause “CAD model outline” and available documents (see <4>). 

2. A figure or drawing showing the physical structural item.

<5.2> Modelling assumption

z. The CADMDD shall underline if some assumptions of relevant significance have been introduced. 

aa. If no significant assumptions are used in the modelling of the item, this shall be explicitly stated.

1. Idealization

ab. The CAD model of an structural item shall be described in detail, indicating

1. the type of the used elements,

2. The level of detail used in parts and assemblies,

3. the interfaces with other items,

4. The mechanisms definitions used, if any, and

5. the next level of assembly.

<5.3> Model: solids, surfaces and wireframes

ac. The CADMDD shall indicate the use of specific features related to the CAD model. 

ad. A list of CAD code features related to the model shall be reported.

<5.4> Model: properties and material

ae. The CADMDD shall indicate the properties and materials related to the item. 

af. Material or equivalent density used shall be reproduced in this subclause (with the corresponding explanation).

<5.5> Critical parameters

ag. The CADMDD shall report any critical parameters for the implementation and use of the CAD model.

<5.6> Interfaces with other items

ah. The CADMDD shall describe the interfaces between the item and other items, in terms of common interface planes, surfaces, and relative coordinates plus coordinate system (e.g. launcher interface and instrument to satellite primary structure).

<6> Masses

<6.1> Density of parts

ai. When design parts are represented by an idealized model and their mass represented with the physical value, the assumed density shall be reported in the CADMDD. 

aj. The CADMDD shall also report mass which is distributed among other parts for those parts not physically represented in the model. 

<6.2> Balance masses

ak. If balance masses are present in the model, a description shall be provided in the CADMDD. 

al. The position of theses masses shall be indicated by plots and by labels.

<6.3> Global inertia properties

am. Centre of gravity (COG) position, total mass and other inertia properties resulting from the CAD code w.r.t. a reported coordinate system shall be reported in the CADMDD.

<6.4> Source documents of mass distribution

an. The CADMDD shall provide reference to the documents used to establish the mass distribution of the CAD model.

<6.5> Miscellaneous model topics

ao. The CADMDD shall collect any other topic of interest. 

<7> Model checks

<7.1> Parts and assemblies geometry checks

ap. The CADMDD shall report the results of dedicated checks performed to assess the model geometry correctness and completeness. 

<7.2> Elements topology checks

aq. The CADMDD shall report the results of dedicated checks performed to assess the elements topology correctness. 

ar. Data transfer

as. The media used for data transfer shall be marked with project identification and configuration control data.

<8> Conclusion

<8.1> CAD model use for mass-inertia and structural analysis

at. On the basis of the model checkouts that are referred or described in the previous clauses, it shall be described in the CADMDD if and how the model can satisfy the purposes that this model is created for, by indicating the goals the model is adequate to fulfil.
<8.2> CAD model limitations

au. A concluding remark on the limits of the model shall be included in the CADMDD, covering

1. model global accuracy,

2. identified analyses that cannot be achieved,

3. identified 3D verifications that cannot be achieved,

4. manufacturing data that cannot be retrieved, and

5. 2D drawings that cannot be derived.

<8.3> Suggested future implementation

av. Suggestions may be included in the CADMDD about how to improve the responses of the model, such as:

1. how to modify the model to improve its use (CAM, 2D drawings);

2. parts for later inclusion (e.g. for mechanism analysis).
A.2.2 Special remarks

None. 
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