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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-g

overnmental in liaison with ISQ, also take part in the work. SO collaborates clo

ly with the

Intern

Intern

The main task of technical committees is to prepare International Standards. Draft ternation

adop
Inter

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

This

development process is permitted without prior permission from ISO, neither this document no

from
perm

shallnot be held responsible for identifying any or all suchpatent rights.

ISO ]

SC 144, Space systems and operations.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

ed by the technical committees are circulated to the member bodies fer-voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

ISO document is copyright-protected. While the reproduction by participants in the IS

it may be reproduced, stored or transmitted in any form for any other purpose without

Al Standards
cation as an

ect of patent

O standards
I any extract
prior written

ssion from ISO. In addition, some elements of the document may be the subject of patent rights. 1ISO

0794 was prepared by Technical CommitteeISO/TC 20, Aircraft and space vehicles, §

ubcommittee
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Introduction

This International Standard is intended for application by the management in space programmes and
applications.

The formation of this International Standard takes into account the existing International Standard prepared by
ISO/TC 176, natably 1ISQ 9000_1SQ 9001 and ISQ 9004 _and the content of 1ISQ 14300-1 and 1SQ 14300-2.

The purposg of this International Standard is to define the requirements and statements applicaljle to
materials, mechanical parts and processes to satisfy the mission performance requirements.

This Internafional Standard also defines the documentation requirements and the procedures relevgnt to
obtaining approval for the use of materials, mechanical parts and processes in thefabrication of gpace
systems and|associated equipment.

Vi © ISO 2011 — All rights reserved
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Space systems — Programme management — Material,
mechanical parts and processes

1

This
and

space systems, including disposal.

This

This

2

The

refer¢gnces, only the edition ‘cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO
ISO
ISO

ISO

3

Hcope

nternational Standard defines the programme management requirements for material, meg
brocesses for projects covering mission definition, design, development, productien and

nternational Standard covers the following:

management, including organization, reviews, acceptance status and<documentation control;
gelection criteria and rules;

gvaluation, validation and qualification, or verification testing;

procurement and receiving inspection;

dtilization criteria and rules.

nternational Standard applies to all space deliverable products and all programme phases.

Normative references

following referenced documents are indispensable for the application of this documen

14300-2, Spacesystems — Programme management — Part 2: Product assurance
27025, Space-systems — Programme management — Quality assurance requirements

23461;.Space systems — Programme management — Non-conformance control system

hanical parts
bperations of

t. For dated
b referenced

9000, Quality management systems — Fundamentals and vocabulary

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9000 and the following apply.

3.1

critical material
material that is new to an individual company or non-validated for the particular application and environment

© I1SO 2011 - All rights reserved
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critical mechanical part
mechanical part that requires specific attention or control due to fracture mechanics aspects and limited-life
aspects, or with which the contractor has no previous experience of using the mechanical part in the specific

application a

3.3
critical proc

nd environment or are new or non-qualified

ess

process that is declared critical when it is new to an individual company or non-verified for the application in
question or has caused problems during previous use that remain unresolved

3.4

material
raw, semi-fir
processing in

3.5

mechanical
piece of hal
(elementary)
performance

NOTE
materials.

3.6
process
set of interre

See I1SO 900

NOTE In
resources and|

3.7

request for approval

document by
or process

3.8

special prog
process whe

4 Abbre

ished or finished purchased item (gaseous, liquid, solid) of given characteristics from
to a functional element of the product is undertaken

part
fdware that is not electrical, electronic or electromechanical and that performs a s
function or part of a function in such a way that it can be evaluated as-aywhole against exp
requirements and cannot be disassembled without destroying this capability

ated or interacting activities that transforms inputs into outputs
0.

this International Standard, “process” means the manufacturing process of product, i.e. set of interr
activities which transforms a material or.sémi-finished product into a semi-finished product or final pro

which the supplier or user‘asks the competent body for permission to use a critical materia

ess
fe quality cannotbe completely ensured by inspection of the end article only

iated~terms

vhich

jmple

bcted

Only standard parts are subject to the mechanical parts lists; non-standard parts are described through their

blated
juct.

, part

The followind

alhroyvpatad +Arma

AA

AOCS

ATOX

AISI

CDA

CDR

TooTC Vv ITtC O—tCTT

Aluminum Association

attitude and orbit control system
atomic oxygen

American Iron and Steel Institute
Copper Development Association

critical design review

© I1SO 2011 - All rights reserved
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CFRP

Cl

DML

DMPL

DPL

DRD

1ISO 10794:2011(E)

carbon fibre reinforced polymer

configuration item number (as per project definition)
declared materials list

declared mechanical parts list

declared processes list

document requirements definition

EEE

ESA

GOX

GSE

LEO

LOX

MIP

MMPP

NASA
NCR
NRB
PA
PDR
PID
PMP
QR

QRR

electrical, electronic and electromechanical
European Space Agency

gaseous oxygen

ground support equipment

low earth orbit

liquid oxygen

mandatory inspection point

materials, mechanical parts and processes
National Aeronautics and Space-Administration
non-conformance report

non-conformance review-board

product assurance

preliminary design review
procesS’dentification document

parts, materials, processes

qualification review

qualification review report

RFA

SCC

request for approval

stress corrosion cracking

© I1SO 2011 - All rights reserved 3
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5 General requirements

5.1 Materi

als, mechanical parts and processes programme management

5.1.1 Materials, mechanical parts and processes activity diagram

The general activity within the framework of a project is summarized by the flow chart shown in Figures 1
and 2 and Table 1.

5.1.2 Product assurance plan

Suppliers sh
this Internati
separate dog

5.1.3 Manas

The supplief
requirements
as far as ap
manager sh

manager shall ensure conformance to technical and scheduling aspects;of the various actions under

(status of mg

The manage

5.1.4 Cust

To obtain th
processes,
activities that

The material
her supplierg

hll provide a material, mechanical parts and processes plan in accordance with ISO 14300~
bnal Standard. This can form part of the overall project product assurance plan, or exist
ument.

gement
shall appoint a materials, mechanical parts and processes manager.who ensures thg
laid out in this International Standard are satisfied. This manager shall be the customer's cq
blication of this International Standard is concerned within the overall PA reporting system
bll periodically inform the customer of the progress of tasksirelating to its application
terial validation, part qualification and process verification):

" shall ensure that all suppliers apply the requirements-of this International Standard.

Dbmer reviews

e validation status for materials and qualification status for parts and verification staty
ne materials, mechanical parts and proceésses manager shall present to the customer
were performed in order to comply with this International Standard together with results obt

5, mechanical parts and processes manager shall organize technical review meetings with
at all levels, as appropriate.

p and

as a

t the
ntact
The
The
aken

s for
hose
hined.

Nis or

© I1SO 2011 - All rights re
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Functional and technical specification

Project list and incident databank

v

1ISO 10794:2011(E)

Risk and contamination analysis
Results of previous uses

v

No
Accept?

Yes

RFA final issue

[St;nJ_p Identification of needs  [—p» Selection > Criticality
A | preliminary
» lists
TA v
No " Yes Evaluation es
Critical? ' necessary
Conform to Yes
d > P
requirements? 2%
A v
No Validation of GUalfication | Evatuatiomrard-vatidtatiorror <
or verification programme | qualification or verification programme |
Test Test
programme [T
A 4 A 4 A 4
RFA first issue
No A ) No »
Accept? #A CCepL: PA
¢Yes
— — Evaludtion tests t? Yes
Validation or qualification A
or verification programme W
Test results
Accept? New Yes
A selectign?
. Yes
RFA first issue
Deviatipn
No_—~"Accep >
No A 4
Validation or qualification Yps
or verification programme
Test results bst?
o

>l
A 4

As-designed lists

To Figure 2

From Figure 2 (NBR decision) |

© I1SO 2011 - All rights reserved
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From Figure 1 To Figure 1

v [}

Procurement of mechanical parts

| - |

-
-

A J

Packing, storage

!

Removal from storage, conformity
Check with requirements

Procurement of materials

Accept?

Yes

Implementation of processes -t

+ 4

Accept?

Yes
Yes

No
NCR NRB, }

Y

Inspection

Accept?

Y

Yes

Utilization

Y

Accept?

Yes

As-designed lists (updated),

Figun

e 2 — Materials, mechanical parts and processes flow chart (continued from Figure 1)

© I1SO 2011 - All rights reserved
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Table 1 — Steps to be taken to get approval for materials, mechanical parts and processes

Approval process for materials, mechanical parts and processes (MMPP)

NOTH

NOTH 3 To summarize:

And in addition:

Materials are validated.

Mechanical parts are qualified.

Processes are verified.

declajed mechanical parts list (DMPL) and declared processes list (DPL).

2 The details for approvals of MMPP lists are contained in this InternationahStandard.

Skills training schools are customerapproved.

Outside test or evaluation laboratories are customer approved.

Operators and inspectors‘{or critical processes are trained, certified and monitored.

Materials Mechanical parts Processes
Phase
Step Comments Step Comments Step Comments
Critical analysis 1 — 1 — 1 —
Critical processes are
. evaluated by testing
Evaluation (usually by Critical materials are tl\ggfehdaglcafloeaer)t(z;rﬁ e “technology samples”
test methods defined > fested, e.g > ViDrd[iOHy’Ulelllldl pe, > including all, for
by ndtional agency outgassing, SCC, s . example, ¢lectrical
standards) flammability. ?naly&s, offgassing and interconngction
ife test. L
precesses|and painting,
adhesive honding.
Veriffcation/validation/ I I e
qualification 3 | Validation 3 | Qualification 3\ | Verification
By RFA (see Annex E) By RFA (see Annex E) By RFA (sge Annex E)
Apprpval 4 |orDML 4 |or DMPL/DPL 4 |orDPL
NOTH 1 Project approval is always by means of the request for approval (RFA) form andithe project's declared matefials list (DML),

5.2

5.2.1] Relationship

Management and consolidation of the activities

The relationship between-materials and processes activities and programme phases is shown in Annex A.

52.2

5.2.2]1

Establishing-and processing of lists

Each supplier and sub-tier supplier shall establish, collect, review and deliver

the declared

matefials, méchanical parts and processes lists including all the items intended for use in the flighit equipment.

The

istsh\shall reflect the current design at the time of issue. These lists shall contain tlI\e materials,

mechanical parts and processes used in the current design. The objectives are as follows:

52.2.2

© I1SO 2011 - All rights reserved

compliance with all requirements of the programme;

verification of the results of equipment supplier activities;

The following constraints should be taken into account:

requirements originating from the functional specifications;

control and monitoring the status of materials, mechanical parts and processes in accordance with
programme milestones. For additional information, see informative Annex A.
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standard

5.2.2.3

requirements and conditions specific to the project;

s, and items already approved on similar projects;

use of project related preferred lists, if available.

maximum use of the materials and processes described in approved data sources, e.g. national agency

An analysis of the criticality of these preliminary lists shall, after checking the conformity of the

materials, mechanical parts and processes against all the project requirements, allow them to be classified

into three cat

egories:

items t
deviatio

non-criti
5.2.3 Mandg
The supplier
shall be prov
accordance
The customse
searchability

higher-level

These lists s
suppliers' prg

The as-desig
Any change
The material
all the inforn

objectives arf

Where no p
separate seG

The materialp

critical ifems, SUDJect t0 evaluation, validafion, qualfication, or veriication programmes, for wh
request for approval should be drafted according to the method and the formats defined in the REA
For additional information, see informative Annex E;

t are not critical but which do not conform to one or more project requirements (a jus
request should be drafted for this category);

cal items.

gement of the lists

shall document all the MMPP used in the project in accordanee with the DRD. The MMPH
ded in a form that is exchangeable, searchable, sortable and"suitable for storage and retrie
vith the contractual requirements).

r shall process the lists for suppliers as necessary.to achieve the objectives of exchangeg
sortability, storability and retrievability for thatiset of lists, before releasing it for use b
ustomer.

hall be updated during the course of the project. The preliminary lists shall include the items
liminary requirements and are used ta@’identify those that are critical (available for the PDR).

ned lists shall include the items from the baseline's various design files (available for the CD|
hfter CDR or QR shall be reflected in the list and shall be in accordance with Figure 2.
5, mechanical parts and’/processes manager is responsible within the programme to ensurs
ation required is given and that the approval status is consistent with technical and schec

d that the data@are-exchangeable.

roject requiréments exist for a separate DMPL, the mechanical parts can be entered i
tion of the\DML.

ch a
DRD.

tified

lists
al (in

bility,
y the

from

R).

b that
uling

Nto a

listed in the

5 of, for example bearlngs heatermats and gears that are made up of a few materials, Cé

example, outgassing, toxicity, flammablllty, corrosion and stress corrosion values and reference to the DMPL

item.

5.2.4 Supp

5241

lier role and responsibilities

The supplier shall be responsible for the following tasks:
obtaining the correct and complete lists from lower-level suppliers;

providing provisional and, later, definitive approval for each list;

design review).

© I1SO 2011 - All rights re
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The lists established by the suppliers shall include all the information described in this International Standard.
Amendments to the lists shall be implemented only through established change procedures.

5.2.4.2 Any of the following documentation shall be made available to the final customer upon request:

— RFA (reference and issue);

— material, mechanical parts or processes justification files;

— evaluation reports;

—

5.3

Parts
envir

eviation requests.

Technical constraints

and materials shall satisfy the mission's functional constraints. They shall”also satisfy

consfraints (launch and orbit). The technical criteria from 6.1 shall be taken-into account, acc

missi

The
comg

54

The

on.

bstimated availability of the parts and products obtained from materials and processes U
atible with the final system's life cycle (tests, storage and missien).

Cleanliness and contamination control

supplier shall establish and maintain an effective €ohtamination and cleanliness contro

inclugling, as a minimum, the following:

—

leaning procedures; and

leanliness monitoring procedures or methods.

The lisks of chemical or particle pollution’ generated by parts, materials or processes used shall

and 1

For ¢
spec

5.5

Parts
custd

5.6

pduced in accordance with mission requirements (cleanliness or contamination analysis).

leanliness- or contamination-critical applications, a specific cleanliness control plan and
fication (chemical and(particle) shall be established.

Safety hazardous parts and materials

and materials with hazardous characteristics shall be identified, managed and processed
mer standards.

Optical, mechanical or electrical GSE hardware

both ground

bnment constraints (e.g. manufacture, tests, storage, maintenance, transport.and integratipn) and flight

brding to the

sed shall be

programme

be identified

requirement

according to

When optical, mechanical or electrical GSE materials are used in thermal vacuum or interfacing with flight
hardware, possible degradation shall be taken into account (e.g. contamination, surface degradation,
flammability, electromechanical and chemical effects).

©1S0O

2011 - All rights reserved
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6 Material control

6.1 Technical criteria for selection of materials

The following requirements shall be taken into account only if the environmental conditions of the mission
require their application. The agency- or customer-specific requirements, test methods and accept or reject
criteria shall be applied.

a)

b)

c)

d)

f)

)}

h)

)

k)

10

Temperature: Material properties shall be compatible with the thermal environment to which they are

exposed

Thermal
induced

Vacuum
— Mat
— Out
Offgassi
manufag

or hardw

Flamma
environr

Radiatio
resistan

The ger
material
dosage.

Electrics
intercon

Lightnin
vehicle g

Corrosid
chemicq
is accep

Stress ¢

cycling: Materials subject to thermal cycling shall be assessed for their ability to wijth
thermal stress and shall be tested according to approved procedures.

prials selection shall be made in accordance with approved data sources.

pjassing tests shall be carried out according to approved procedures.

hg, toxicity, bacterial and fungus growth: Spacecraft and associated equipment shg
tured from materials and by processes that shall not cause an-unacceptable hazard to pers

are, whether on the ground or in space.

bility: The materials flammability resistance shall be- evaluated for the most haza
nent envisaged for their use.

n: Materials used on the spacecraft external surfaces shall be assessed to determine
Ce to the radiation dosage expected during the \mission.

ealogy of fluorine resin (PTFE) has weak resistance to the radiation dosage. Therefore,

is used inside the spacecraft, it shall)be assessed in terms of the resistance to the rad

| charge and discharge: External surfaces of the spacecraft shall be sufficiently condul
nected and grounded to the\spacecraft structure to avoid the build-up of differential charges.
ire not compromised by the occurrence of a lightning strike during launch or return.

n: For all materials that come into contact with atmospheric gases, cleaning fluids or
Is, it shall-he"demonstrated that the degradation of properties during their anticipated servig

fable in_terms of the performance and integrity requirements.

Drrosion:

stand

II be
bnnel

dous

their

if the
ation

ctive,

j strike: Provision shall-be made in the design to ensure that the safety and functionality ¢f the

other
e life

— Materials used for structural and load-bearing applications (subject to tensile stress) shall be chosen
in conformance with approved data sources.

— Any material not covered by an approved standard shall be tested according to approved procedures.

Fluid compatibility:

— Materials within the system exposed to liquid oxygen (LOX), gaseous oxygen (GOX) or other reactive
fluids, both directly and as a result of single-point failures, shall be compatible with that fluid in their

app

lication.

© I1SO 2011 - All rights reserved


https://standardsiso.com/api/?name=7883025e711d3bf9a965bb5732b985c5

m)

0)

p)

a)
r

6.2

6.2.1| Materials shall be chosen giving preference to the following:

6.2.2| ~Whether the materials are already validated or remain to be validated, their selection s
accountthe fnllnwing criteria:

1ISO 10794:2011(E)

— The possibility of hydrogen embrittlement occurring during component manufacture or

use shall be

assessed. An appropriate material evaluation shall be undertaken, including the assessment of

adequate protection and control.

Galvanic compatibility: When bimetallic contacts are used, the choice of the pair of metallic materials

used shall be taken into account. This also includes metal-to-conductive fibre-reinforc
contacts.

Atomic oxygen:

ed materials

— All materials considered for use on the external surfaces of spacecraft intended for use in low earth

oxygen (ATOX).

Test procedures shall be subject to the approval of the customer.
icrometeoroids and debris: The effect of impacts by micrometeoroids and debris on mate
viewed and assessed on a case-by-case basis and their use shall comply. with safety e
ssessment results concerning design and application criteria or details.

oisture absorption and desorption: Precautions shall be taken t0.avoid moisture abso
anufacture and storage of CFRP-type materials.

Mechanical contact surface effects (cold welding, fretting, wear): For all solid surfaces in m
vith other solid surfaces, it shall be demonstrated that the degradation of surface proper
g¢omplete mission is acceptable from a performance point'of view.

Life: materials shall be selected to ensure sufficient life with respect to the intended applicatid

Magnetic material: The use of the magnetic-material should be kept to a minimum in cor
gystem requirements.

Selection

:Eose successfully used fof an identical application in other space programmes that arg
spect to environment.constraints and lifetime to the proposed application;

ose for which satisfactory evaluation results have been obtained on samples represer
pplication with-a’sufficient margin as regards conditions of use;

ose included in approved data sources, for example ESA and NASA data banks.

Ice to atomic

rials shall be

aluation and

fption during

bving contact
fies over the

n.

sideration of

similar with

tative of the

hall take into

continuity of supply;
reproducibility of characteristics;

approved supplier/distributor.
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6.3 Declared materials list content

The declared materials list (DML) shall be broken down into clear categories to facilitate locating each item in
the documentation (an example of such a breakdown is given in the DML DRD). For additional information,
see informative Annex B. The DML shall include the following information:

— issue status of DML;

— unique item number (as the reference of the material in the DML) that shall be the same throughout the

duration

of the project;

— material
— material
— chemica
— manufag
— summar
— use and
— applicab
— environn
— size cod
— approva

Any coding ¢

designafion (commercial identification);

keys, e.g. AISI; AA; CDA, UNS, ASTM,;

| nature and type of product;

turer's name and procurement specifications or standards;

y of processing parameters (e.g. finish, temper condition, mix ratio and*curing);

location;

le process identifier from the DPL;

nental code;

E, test data (e.g. outgassing, stress corrosion cracking, corrosion and test data references);
status (with reference to the approval authority, to test report and similar previous applicatig

r acronyms used within the list shall.be defined within the document. An example of a su

ns).

table

completed DML format is given in Table B.4 'in’the DML DRD. For additional information, see informative

Annex B.

6.4 Critic

The objectiy

requirementq.

a) The suf
criticality

hlity analysis

e of the analysis\iiS to identify whether further data are required to conform to m

plier shall analyse all the materials contained in his or her preliminary lists with respd
and in correlation with the risk analysis performed.

b) Any maJ;erial not meeting the project requirements shall be the subject of an RFA that is submitted

next cu

ssion

ct to

o the

omer.

c) The RFA shall include the reason and details of the subsequent evaluation and validation that it is
necessary to perform. For additional information, see informative Annex E and 5.2.2.

d) Any mat

12

erial when specifically required; marking inks can be excluded.
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6.5

6.5.1

1ISO 10794:2011(E)

Evaluation and validation phases

General

Depending on the results of the criticality analysis, the supplier shall perform either evaluation and
qualification phases, or a qualification phase only for all critical parts. The choice between these two
approaches takes into account

— knowledge of the part (e.g. new part, new use or change of configuration); and

— extension of the application.

ProcnlArement and validation results, together with associated documents, shall be available 'for
contractor's premises before the start of evaluation or qualification phases.

6.5.2

The ¢

— the limits of use;

Evaluation phase

bvaluation shall consider the following as a minimum for each material with~unknown charact

eview at the

pristics:

— the material's physical, chemical or functional characteristics along with their values and tolerances;

— behavioural tendencies and degradation processes depending on environmental paramete

q

J

— @cceptance criteria.

Whe evaluation is performed, an evaluation programme (available at PDR, in accordance with R

2) sH
Figur

6.5.3

For g
by th

with appropriate margins as necessary to obtain validation status.

Valid
docu

6.5.4

Provi

ensitivity to pollution);

all be drawn up, implemented and ansevaluation report (available before CDR, in acc
es 1 and 2 and Table 1) shall be drawn.up.

Validation phase
Il materials with unknown_c¢haracteristics, a validation programme (available at PDR) shall

b supplier and then implemented to check or confirm that the materials satisfy the mission

Ation status shall-depend on the results obtained (validation report) and the review of ¢
mentation (available at CDR).

Approval phase

ded ‘that the requirements in 6.5.2 and 6.5.3 are satisfied, the material then receives

rs (including

igures 1 and
prdance with

be drawn up
fequirements

Drresponding

an approval

ident

fication in the declared materials list for the project

If approval is not granted, the supplier in charge of the item shall either

— select another material;

— propose a modified evaluation programme and resubmit for approval; or

©1S0O

nitiate a deviation procedure if the above actions fail to achieve positive results.

2011 - All rights reserved
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6.5.5 Deviation request

All materials not conforming to project requirements, whether at the end of criticality analysis or of evaluation
and validation tests, shall form the subject of a duly justified deviation request in accordance with ISO 27025.

6.6 Procurement of materials

6.6.1 Procurement specifications

All materials shall be procured to an internationally or nationally recognized specification or an in-house fully
configured procurement specification that defines the material's properties, the material's requirements, the
test methodg, the acceptance criteria for the specific applications, source inspection and receipt test$ and
incoming inspection.

Where suppliers do not accept specifications and procurement is by means of a datasheet,|the contfactor
shall introduge internal, in-house receipt inspection to ensure that the validation status-of-the matefial is
maintained during the subsequent procurements.
Materials with long lead times or long procurement delays (versus the project schedule) shall be identified
before the fgrmal subsystem PDR. Procurement shall be thoroughly planned, documented and implemented
in a timely manner to obtain reliable product assurance provision at CDR. Back-up plans shall be prepared
and initiated whenever there is evidence of possible delays or technical problems.

The material[requirements should be explicitly accepted by the material:vendor or manufacturer.

6.6.2 Incoming inspection procedure
All materials [shall be submitted to an incoming inspection.

If necessary| an incoming inspection procedure shall @efine the inspections and tests that are carried out,
particularly for materials that are known to have variations in their final properties.

6.7 Use of materials

6.7.1 Validpation status of materials
The supplier[shall verify that all materials with unknown characteristics are validated before being used n the

manufacture| of qualification or\flight products. Any modification, change of condition or configuratipn of
application cqin invalidate the-use of the material and require additional validation testing.

6.7.2 Traceability of-materials

The supplier|shall apply the traceability rules defined in ISO 27025 to all materials.

Matenals Sh( uld ha idantifiad hv a uniaua rafaranca nitimhar cade ar a lot nitimhar ta nravida tracaahilitvy n the
duld-be-identified by-a-unigue-reference-Rumber—code-oraotnumberio-provide-traceability

event of an incident or non-conformance, or a requirement for a technical investigation following failure or
damage, to reconstruct the material's history, either individually (individual traceability) or by the

manufacturing lot of which it was a part (lot traceability).

6.7.3 Packaging, storage, removal from storage
The supplier shall define provisions for packaging, storage and removal from storage for materials.

Measurements and inspections used to guarantee the material integrity and monitoring during storage and
removal from storage shall be identified.
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6.7.4
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Limited-life materials before implementation

The supplier shall ensure that all materials that have limited-life characteristics have their date of manufacture
(when available, otherwise date of delivery) and shelf-life expiry date accurately identified and clearly marked
on each lot or batch.

Materials that have exceeded their shelf-life expiry date may be recertified only after the physical and
chemical characteristics are inspected and the parameters, subject to deterioration, are evaluated for
continued acceptability according to the accept and reject criteria.

6.7.5

Limited-life materials after implementation

Mate

and mission life being taken into account. These materials shall be assessed as candidates f

items
6.7.6
Non-

6.7.7

Mate

7

7.1

The
techr

7.2

Parts

similar with respect to envirenment constraints and lifetime whenever those parts exist.

Type|reduction actions’shall be implemented at all levels of the programme.
Whether the partsvare already qualified or remain to be qualified, their selection shall take intd
following criterias

—

fials with limited life after implementation (such as propellants) shall be identified and contr(

list.

Materials' non-conformances and alerts

conformances and alerts shall be in accordance with ISO 27025.

Health and safety

[ial safety data sheet or equivalent shall be available for all matetials.

vlechanical parts control

Verification of mechanical parts

supplier shall verify that all materials and-processes used in the mechanical parts satisfy
ical requirements.

Use of mechanical parts

shall be chosen from those’successfully used for an identical application in other space

urability of supply;

lled, storage
br the critical

the mission

programmes

account the

eproducibitity of characteristics;

— approved supplier/distributor.

7.3

Declared mechanical parts list content

The declared mechanical parts list (DMPL) shall be broken down into distinct categories to enable easy
identification of each item in the documentation. (A breakdown is given in the DMPL DRD. For additional
information, see informative Annex C.)

©1S0O
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The DMPL format shall include the following information:

the project;

part designation (commercial identification);
type of part;

manufacturer and procurement specifications or standards;

item number (as the reference of the part in the DMPL); it shall be the same throughout the duration of

summar
use and
environn
approval
Any coding

parts procure
DMPL forma

7.4 Critic

The objectiy

requirementq.

a) The sup

correlati
b) Critical f
c)

d)

Any criti

The RF4
be perfo

7.5 Evalu

7.5.1 Gensdg

Depending
qualification

y of functions and characteristics;
location;
hental code;

status (with reference to the approval authority, to test report and similarprevious applicatig

d to a specification as a finished product shall be entered on the DMPL. An example of a su
is given in the DMPL DRD. For additional information, see informative Annex C.

hlity analysis

e of the analysis is to identify whether furtherdata are required to conform to m

plier shall analyse all the parts contained in their preliminary lists with respect to criticality 8
bn with the risk analyses performed.

arts shall be identified in the DMPL-and included in the critical items list.

cal part shall be the subject of an RFA.

rmed. For additional infermation, see informative Annex E and 5.2.2.
ation and qualification phases

ral

bn the~results of the criticality analysis, the supplier shall perform either evaluation
phases, or a qualification phase only for all critical parts. The choice between thesd

approaches

ns).

br acronyms used within the list shall be defined within the document. Only those mechanical

table

ssion

nd in

\ shall include the reasomand the details of the subsequent evaluations and validations that will

and
two

shall take into account

extensio

knowledge of the part (e.g. new part, new use or change of configuration); and

n of the application.

Procurement and verification methods, together with associated documents, shall be available for review at
the contractor's premises before the start of evaluation or qualification phases.

NOTE

16

Reference can be made to Table 1 for an explanation of the steps involved.
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7.5.2 Evaluation phase

The

evaluation shall consider the following, as a minimum, for each critical part:
the limits of use;

the part's physical or functional characteristics, along with its values and tolerances;

the behavioural tendencies and degradation processes depending on environment parameters (including

sensitivity to pollution); and

the acceptance criteria.

When an evaluation is performed, an evaluation programme (available at PDR) shall'he dfawn up and

implgmented, and an evaluation report (available before CDR) shall be drawn up.

The

recorgded during the evaluation programme tests shall serve as a reference for the“analysis of qua
resulfs.

7.5.3] Qualification phase

For gach critical part, a qualification programme shall be drawn up)by the contractor and then im
check or confirm whether the parts satisfy mission requirements with appropriate margins.

Qualification status shall depend on the results obtaimed (qualification report) and the
corresponding documentation (available at CDR).

7.5.4] Approval phase

Provided that the requirements in 7.5.2 and«7.5:3 are satisfied, the mechanical parts then receive
identffication in the declared mechanical parts list for the project.

If apgroval is not granted, the supplier in charge of the item shall

7.5.5| Deviation' request

All parts'not conforming to project requirements, whether at the end of criticality analysis or of e
qualification tests, shall form the subject of a duly justified deviation request, in accordance with |4

7.6

pehaviour of the parameters that will be monitored (e.g. variation and changé\over time) t

gelect another mechanicalpart; or
propose a modified gvaluation programme and resubmit for approval; or

initiate a deviation/procedure if the above actions fail to achieve positive results.

at were also
lification test

plemented to

reviews of

an approval

aluation and
5O 27025.

Procurement of mechanical parts

7.6.1 General

Mechanical parts with long lead times or procurement delays (versus the project schedule) shall be identified
before the formal subsystem PDR. Procurement shall be thoroughly planned, documented and implemented
in a timely manner to obtain reliable product assurance provision at CDR.

Back-up plans shall be prepared and initiated whenever there is evidence of possible delays or technical
problems.

© I1SO 2011 - All rights reserved
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7.6.2 Procurement specification

Each part shall be covered by a procurement specification or a standard. These specifications shall define the
part characteristics, requirements, tests methods, acceptance criteria, lot acceptance testing, source
inspection, receiving inspection tests. The procurement specifications shall be explicitly accepted by the part

manufacturer

7.6.3 Source inspection

For complex parts related to a specific project development, each supplier shall define the nature and
frequency of their own source inspection points. Source inspection shall be carried out by the supplier on the

premises of fhe part manuracturer in accordance with 150 Z2/025.

7.6.4 Incon

Each part or|
shall define t

7.7 Useo

7.7.1 Qual

The supplie
qualification
invalidate the

7.7.2 Tracq

The supplier
be identified
incident or n

ning inspection procedure

batch of parts shall be submitted to an incoming inspection. An incoming inspection proc
e inspections and tests to be carried out.

f mechanical parts

fication status of parts

shall ensure that all critical parts are qualified before “being used in the manufactu
or flight products. Any modification, change in condition."or configuration of application
use of the part and require additional qualification testing.

pability of parts
shall apply the traceability rules in accordance with ISO 27025 to his or her parts. Parts s

by a unique reference number or code and’'a lot number to provide traceability when there
on-conformance, or for the purposes-0f-technical investigations following failure or dama

pdure

re of
shall

hould
is an
ge to

reconstruct the part's history, either individually-(individual traceability) or by the manufacturing lot it was part
of (lot traceability).

7.7.3 Packpging, storage, removal fram storage

The supplier|shall define provisionsfer packaging, storage and removal from storage for parts.

Measuremer]ts and inspections used to guarantee the part integrity and monitoring during storagqd and
removal fron] storage shall be’identified.

7.7.4 Limited-lifesparts or parts subject to wearout

Limited-life parts ‘after implementation or those subject to wear out, e.g. mechanisms, pyro initiatorg and
O-rings, shaltbe-identifietand-controftet—with-storage-and-missiontife-beingtaken-nto-account—These parts

shall be assessed as candidates to the critical items list; see 1ISO 27025.

7.7.5 Parts non-conformance and alerts

Non-conformances and alerts shall be in accordance with ISO 27025 and 1SO 23461.

18
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8 Process control

8.1 Specifications or procedures
Each process being used in the manufacturing or assembly of a product shall be identified by a specification

or procedure. For minor/non-critical applications, a manufacturer's data sheet that describes the process can
be used. Reference shall be made to accept and reject criteria.

8.2 Associated materials and mechanical parts

The cunnliar chall varifu that tha matariale and tha machanical narte 1icad durin
SHppHe——SHam— ey —tHar—e—ateHarS—ahRa— e e erRaricar—PatS—HSe a—aut

procdsses satisfy the requirements of this International Standard.

entation of

P
E
g

8.3 | Selection

8.3.1| Processes shall be chosen from those already verified according to the fallowing order ¢f preference
and priority:

— those covered by space agencies or other governmental organizationcertification for identigal conditions
of use;

— :Eose for which satisfactory evaluation and verification sesults have been obtained |on samples
presentative of the application with a sufficient margin as:tegards conditions of use;

— those already successfully used by the same manufacturer for other space programmes|in the same
¢onditions of use.

8.3.2| Whether the processes are already verifiedor remain to be verified, their selection shall take into
account the following criteria:

— (quality and reliability;

— ipspectability;

— 1eworkability of the process ‘item;
— feproducibility.

8.4 | Declared processes list content

The declared processes list (DPL) shall be broken down into clear categories to facilitate locating each item in
the dpcumentation (a breakdown is given in the DPL DRD). For additional information, see Annex D.

The DRLformat shall include the following information:

— item number (as the reference of the process in the DPL); it shall be the same throughout the duration of
the project;

— process identification;

— process specification (including specification issue, revision or date);
— process description (with associated materials' designation if possible);
— use and location;

— process supplier;

© 1SO 2011 — All rights reserved 19
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associated DML item numbers;

applications).

approval status (with reference to the approval authority, to the test report and similar previous

Any coding or acronyms used within the list shall be defined within the document. An example of a suitable
DPL format is given in the DPL DRD. For additional information, see Annex D.

8.5 Criticality analysis

The objective of the analysis is to identify whether further data are required to conform to mission

requirementq.

a) The sup

andinc
b) Critical f
¢) Any criti
d) The RF

performg
e) Special

adequat

process
f) Typical {
8.6 Evalu
8.6.1 Gene
Depending o
phases, or a

take into acc

knowled

extensio

For confiden

plier shall analyse all the processes contained in their preliminary lists with respectite’crit
prrelation with the risk analyses performed.

rocesses shall be identified in the DPL and included in the list of critical items.
Cal process shall be the subject of an RFA.

A\ shall include the reason and the details of the subsequent evaluation and validation
bd. For additional information, see Annex E and 5.2.2.

processes can be identified and controlled. Process control shall be ensured by mea
b procedures or personnel certification or inline processcontrol. Whenever feasible, a stat
may be carried out.

pecial processes include soldering, brazing, crimiping, special optical coatings and welding.
ation and verification phase

ral
h the results of the criticality analysis, the supplier shall perform either evaluation and verifi
verification phase only for alleritical processes. The choice between these two approaches
bunt

pe of the process, eigonew process, new use or configuration extension; and

n of the applieation.

verification

applicability Tf this Vverification.

certificate™ from space agencies or other governmental organization that shall chech

cality

o be

ns of
stical

ation
shall

lial processes, the supplier shall prove that the process has been verified, e.g. by presenfing a

the

NOTE

Reference can be made to Table 1 for an explanation of the steps involved.

8.6.2 Evaluation phase

The evaluation shall consider the following as a minimum for each critical process:

the limits of use;

tolerances; and

20

acceptance criteria.
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When an evaluation is performed, an evaluation programme (available at PDR) shall be drawn up and
implemented, and an evaluation report (available before CDR) shall be drawn up.

8.6.3 Verification phase

For each critical process, a verification programme shall be drawn up by the contractor and then implemented.
The verification programme shall be defined in conformance with existing national agency standards of
verification. This programme shall check or confirm that the processes satisfy the mission requirements with
appropriate margins and that the parameters required for the product design are defined so as to obtain
verification status. Verification status shall depend on the results obtained (verification report) and the review
of corresponding documentation (available at CDR).

8.6.4] Approval phase

Provided that the requirements in 8.6.2 and 8.6.3 are satisfied, the processes thenyreceive
ident{fication in the declared processes list for the project.

If apgroval is not granted, the supplier in charge of the item shall

gelect other processes; or
propose a modified evaluation programme and resubmit for approval; or

initiate a deviation procedure if the above actions fail to achieve positive results.

8.6.5| Deviation request

All processes not conforming to project requirements;; whether at the end of criticality analysis or

and

8.7

Use of a process

8.7.1| Verification status of a process

The

upplier shall confirm that-all_critical processes have been verified before being used in the

of qalification or flight products. Any modification, change in condition or configuration of ap
invalidate the use of the process and require additional verification testing.

8.7.2| Reverificatign)of a process

Any prolongedrstoppage in manufacturing, any major change of the facilities or procedures or a
production te-another entity can invalidate partially or completely the initial verification of a proces

Whe
prograrTm

an approval

of evaluation

erification tests, shall form the subject of a duly justified deviation request, in accordance with ISO 27025.

manufacture
plication can

ny transfer of

D.

reverification

a-process needs to be reverified, a request for approval shall be established and a

identification details (e.g. when there is a change to the PID);
characteristics or function;

location and environment;

reference of evaluation or verification programmes and reports;

approval status.
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8.7.3 Implementation of a process

Before implementation of a process, the supplier shall ensure that personnel are trained and that environment,
means and documentation are adequate.

This verification shall ensure that

— the manufacturing and quality control tools associated with the process are adequate, calibrated and
properly maintained and are used under appropriate environmental and cleanliness conditions; see 5.4;

— the personnel are properly trained and certified when applicable;

— the progess's specifications, manufacturing and inspection procedures and workmanship stan@lards
including clear definition of manufacturing operations and clear acceptance criteria exist;

— visual afceptance criteria are photographically documented, if possible, at the appropriate worl and
inspectign stations.

For planning|of manufacturing, assembly and integration operation and inspection, see ISO 27025.
8.7.4 Tracgability of processes

Traceability ¢f processes shall be in accordance with ISO 27025.

8.7.5 Process non-conformances and alerts

Non-conformances and alerts shall be in accordance with ISO 27025.

8.7.6 Mandatory inspection points (MIPs)

MIPs shall b¢ in accordance with ISO 27025.

8.7.7 Packpging, storage, removal from storage

The supplief shall define provisions for) packaging, storage, and removal from storage for produdts or
semi-finished products before and after.implementation of processes.
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Annex A
(informative)

Relationship between materials, mechanical parts,
processes activities and programme phase

A.1l [Feasibifity ptrase—Phase A

In phase A, the materials, mechanical parts and processes product assurance tasks shall be ¢arried out in
order to

a) ipentify main programme constraints on materials, mechanical parts and processes;
b) define the policy;

c) plan the product assurance tasks for the project definition phase.

A.2 |Preliminary definition phase — Phase B

In phase B, the materials, mechanical parts and processes product assurance tasks shall be ¢arried out in
order to

a) define or identify requirements;
b) ifentify main new items required and plan corresponding necessary actions for phase C;

c) plan the product assurance tasks(for the detailed design, development, manufacturing, infegration and
test phase and prepare the materials, mechanical parts and processes plan as part of the PA plan;

d) support preliminary design-review.

A.3 |Detailed defimition and production phase — Phase C or D

In phpse C or Dthe materials, mechanical parts and processes product assurance tasks shall e carried out
in order to

a) ipentify materials, mechanical parts and processes;

b) issuepretimimary fists;

c) identify critical items;

d) establish or review an RFA;

€) support mandatory inspection points identification;

f)  establish evaluation programme, perform test or review test results;

g) establish validation, qualification, or verification programmes (e.g. perform tests or review test results);

h) support non-conformance processing (NRB, failure review board);
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i) establish the as-designed lists;

j)  support the critical design review;

k) support the qualification review;

I) establish the final as-designed (updated) lists;

m) support release of manufacture of flight hardware.

A.4 Utilizgtion phase — Phase E

In phase E, the materials, mechanical parts and processes product assurance tasks shall be carried ¢ut in
order to

a) support the series manufacturing of recurring products;
b) support the investigation of operational phase anomalies;
c) update the as-flown materials lists to incorporate the new materials that can(have been added or chgnged

as a regult of NCR activities. In particular, the PMP lists should include the actual materials flown on
manned|and reusable spacecraft and their payloads.
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Annex B
(informative)

Declared materials list — Document requirements definition

General considerations

This

declgred materials list (DML).

It rec

B.2
This
This
exani
B.3

The
proje

The
appli

The [}

B.4

The
QRR

The f

—

document requirements definition (DRD) defines the standard for establishing and™nj

Applicability

DRD establishes the data content requirement for the declared materjals list.

ple only.

Description and purposes

Ct or programme.

data in the DML shall make it possible to assess whether the materials are suitable f
Cation, at the supplier and the customer levels (in the approval status column).

DRD defines the content of a_standardized DML.

Application and-interrelationship

DML is preparéd for each “configuration item” at the relevant stages (e.g. at the start, PD
as defined.incthe flow chart given in Figures 1 and 2.

pllowing-documents are linked to the DML:

anaging the

bmmends the format and defines the content within the framework of a project orca'programine.

DRD does not define format, presentation or delivery requirenients for the DML. Format is pfovided as an

burpose of the DML is to have a detailed recerd of all the materials used to produce the products of a

br a specific

R, CDR and

gclared processes list (DPL);

— request for approval (RFA) materials.

B.5

DML preliminary elements

B.5.1 Title

This document shall be entitled [insert the configuration item name] “declared materials list”.

Exam

©1S0O

ple: Battery assembly declared materials list (DML), AOCS declared materials list (DML).

2011 - All rights reserved
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B.5.2 Title

page

The title page of this document shall identify the project document identification number, title for the document,
documents issue and (where relevant) revision status, date of release and release authority.

B.5.3 Change record

The change record shall list the successive issues and their release dates since the first formal issue of the
document. This record shall include a brief description of the updates that contributed to each issue or revision.

B.5.4 Cont

nt list

The content
contained in

B.5.5 Fore
A foreword s
identifica
informat|
identifica

stateme
part;

stateme

relations

B.5.6 Intro

An introducti

B.6 Contg

B.6.1 Scog

This clause 1

list shall identify the title and location of every clause, major subclause, figure, tablecand &
the document.

vord

hall be included in the document, which describes as many of the following items as appropr
ition of the organization that prepared the document;

on regarding the approval of the document;

ition of other organizations that contributed to the prepatation of the document;

nt of effectiveness by identifying the documents that*are cancelled and replaced in whole

nt of significant technical differences between this document and any previous release;

hip of the document to other standards or documents.

duction

bn shall be included to provide specific information or commentary about the technical conte

nt

e and applicability

hall be-numbered “1” and shall describe the scope, applicability and purpose of the DML.

nnex

ate:

or in

B.6.1.1 Sc

ope

This subclause shall be numbered “1.1” and shall contain the following statement:

“This DML contains all the materials.”

or

“This DML contains all the materials and mechanical parts intended for use in the flight [insert the
configuration item name]. It reflects the current design at the time of issue.”

26
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B.6.1.2 Applicability
This subclause shall be numbered “1.2” and shall contain the following statements:

“This DML provides a listing of all the materials (and mechanical parts) for review and evaluation for PDR,
CDR or QRR (as appropriate). In addition, it is an input to internal or customer review.”

B.6.2 References

This clause shall be numbered “2”.

B.6.2.1 Normative references
This gubclause shall be numbered “2.1” and shall contain the following statements:

1

This document incorporates, by dated or undated reference, provisions from7other publicgtions. These
ormative references are cited at appropriate places in the text and publications are listed hereafter. For
ated references, subsequent amendments to or revisions of any of these apply to this document only

vhen incorporated into it by amendment or revision. For undated references, the latest edition of the
publication referred to applies.

[insert document identifier] [insert document title].”

NOTEH Typically, the reference documents are the product assurance requirements, the material mechanical part and
procegses requirements and lower-level DMLs.

B.6.2.2 Informative references

This pubclause shall be numbered “2.2” and shall contain the following statements:

The following documents, although not a part of this DML, amplify or classify its contents:
[insert document identifier] [insert document title].”

B.6.3 Definitions and abbreviations

This glause shall be numbefed-“3” and shall contain the following subclauses.

B.6.3.1 Definitions

This [subclause_shall be numbered “3.1” and shall list any applicable project dictionary or glogsary, and all
unuspial terms oy terms with a meaning specific to the DML with a definition for each term.

If a pfoject dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dictionaries or glossaries] apply to this
document.”

And/or insert the following sentence:

“The following terms and definitions are specific to this document;

[insert term] [insert definition].”
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B.6.3.2 Abbreviations

This subclause shall be numbered “3.2” and shall list all abbreviations used in the DML with a fully spelled-out
meaning or phrase for each abbreviation.

B.6.4 Declared materials list

This clause shall be numbered “4” and shall contain the following information:

a)

28

Materials groups:

1)

2)

Thig

“Malterials are classified into 20 groups depending on their type or their main use; see Table’'B.1

“Primers are classified in the group of their associated component.”

“WH

DML as a separate group with the corresponding numbers.”

If N

clause shall contain the following statements:

ere no project requirement exists for a separate DMPL, mechanical parts are entered on the

W groups are created, for a given project, these shall have numbers over 21.

Table B.1 — Material group numbers

Group number Description
1 Aluminium and aluminium alloys
2 Copper andicopper alloys
3 Nicketand nickel alloys
4 Titanium and titanium alloys
5 Steels
6 Stainless steels
7 Filler metals: welding, brazing soldering
8 Miscellaneous metallic materials
9 Optical materials
10 Adhesives, coatings, varnishes
11 Adhesive tapes
12 Paints and inks
13 Lubricants
14 Potting compounds, sealants, foams
15 Reinforced plastics [including printed circuit boards (PCBSs)]
16 Rubbers and elastomers
17 Thermoplastics (e.g. non-adhesive tapes and foils [MLI])
18 Thermoset plastics (including PCBs)
19 Material aspects of wires and cables
20 Miscellaneous non-metallic materials, e.g. ceramics
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b) Contents of the DML

This subclause refers to the information which shall be included in the DML (see Table B.4).

The header information identifies the list as the declared materials list and includes the issue number and date
of issue. It may include the relevant Cl number (configuration item number as per project definition). The
materials group number may also be included here.

The numbers below refer to the column numbers in Table B.4.

1) Item number

This consists of the material group identifier and the wuser code. It takes "the form of:
{£group number>.<identifier within the group>.<running number>.<user code>

EXAMPLE1 11.5.1.KOF.

Characteristics of the item number are the following.

+ The user shall be identified by an agreed user code for the project.
+ There is only one per item number per material type.

+ The item number does not change during the life of the 'materials list (sub-items are pefmitted when
deemed necessary).

2) Commercial identification or standardized designation
The correct and standard designation shall be-eftered such as the trade name plus number.

EXAMPLE 2 ARALDITE AY 105.

no trade name exists, then the manufacturer's name plus number shall be entered.

XAMPLE 3 SCHOTT BK?7.
or metal alloys, the Aluminum Association (AA) system is recommended for aluminium alloys, and the

merican Iron and Steehlnstitute (AISI) system for steel. For other metals or alloys, the main constituent
is entered first exceptin the case of a traditional name (e.g. brass or bronze).

or each materjal,)as designated above, a unique item number shall be given. If several lineq are used for
ifferent applications or processing, sub-item numbers shall be added.

) Chemical nature and product type

XAMPLE 4 Epoxy resin, polyurethane adhesive, Ti6AI4V.

For metallic materials, the condition as procured (e.g. rolled and heat treatment) shall be added, if
applicable. Where a semi-finished product is procured, the relevant state (e.g. form, plate and sheet) shall
be given.

The thickness of the material can be an important parameter (e.g. the impact on flammability, SCC and
heat treatment) and shall be given.

4) Procurement information

The name of the manufacturer and name of the distributor shall be given, if different.
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30

The reference of the procurement specification with issue, revision and date shall be given. It may be
replaced by a national or international specification or standard, if this exists, and identifies the source of
procurement, if relevant. Indication of issue or date is not applicable when datasheets are used in
accordance with 7.6.1.

5) Processing parameters

A summary of the process parameters applied by the user of the process shall be listed, e.g. mixture
proportions, cure temperature, special cleaning agent, surface treatment, thermal treatment and
temperature, and reference to specification number.

6 U and oot
sSganRa1ecation

The codps entered shall define the location of the material with respect to

— | the subsystem;

— | the particular piece of equipment (box or item);

— |the use of the equipment, e.g. a structural element, thermal control, electrical insulation.

If the Clfnumber is not included in the list header, then a suitable abbreyiation of the relevant subsystem

is includgd.

Any resfrictions that apply to the use of a particular material .shall be included in the correspopding
commerjt column.

7) Envronmental code

The envlronmental code is defined in accordance with<Table B.2.

Table B.2 =(Environmental code

Environmental code

Radiation/UV/ATOX (R)&

Ambience (A)

Temperature (T)P:¢

L: Low orbit

B: Radiation belt
I: Int¢rplanetary

P: Planetary

G: Ggostationary S: Outside’shadow

L: Outside light

V: Vacuum
H: Hermetic
M: Manned

E: Elevated pressure

1: 0to 100 K
2:101to 200 K
3: 201 to 300 K

&  Hor all materials, a letter is selected from the left-hand column. For materials on the surface of the spacecraft,
the lefter.“[*% or “S” is added.

b ThemmatTychng to bemdicated by two valtes, €.0. 375-

¢ “RT” (room temperature) can be accepted as a code between 283 K (10 °C) and 313 K (40 °C). Materials that
are at a boundary between environments shall be described by two sets of codes.

8) Size code

The size code is indicated by an alphanumeric combination, such as A5, V2 or M3 as shown in Table B.3.
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Table B.3 — Size code

Size code

Value

O<AorVorM<1

1<AorVorM<10

10<AorVorM<100

100 <AorVorM<1000

ArlwW|IN|PF

1ISO 10794:2011(E)

wihere

Ais the area, expressed in square centimetres;
V is the volume, expressed in cubic centimetres;

M is the mass, expressed in grams.

OO D

property.

9) Validation references, justification for approval and prime comments

Column 9.2 is the justification for approval.

Reference shall be made to relevant test data that demonstrate the @cceptability of the matefial under the
bnvironmental conditions and the application relevant to the particular project concerned. Specifically, in
olumn 9.1, corrosion (CORR), stress corrosion (SCC), flammability (FLAM), offgassing |(OFFG) and
utgassing (OUTG) data or report references are entered.

$tandard abbreviations shall be used to summarize the acceptance status of a material for a particular

© I1SO 2011 - All rights reserved
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Annex C
(informative)

Declared mechanical parts list — Document requirements definition

Cl

General considerations

This
declg

It rec

C.2
This
prese
C.3

The

products of a project or programme.

The data in the DMPL shall make it possible to assess whether the mechanical parts are suitable

appli

The [

C4

The |
defin

The fequest for approval (RFA) mechanical parts is a document linked to the DMPL.

C5

document requirements definition (DRD) defines the standard for establishing and™n
red mechanical parts list (DMPL).

bmmends the format, and defines the content within the framework of a project org/program

Applicability

DRD establishes the data content requirement for the DMPL.This DRD does not d
ntation or delivery requirements for the DMPL. Format is provided as an example only.
Description and purposes

burpose of the DMPL is to have a detailed record of all the mechanical parts used to

cation, at the supplier and customer levels'(in the approval status column).

DRD defines the content of a standardized DMPL.

Application and interrelationship

DMPL is prepared fot-each “configuration item” at the relevant stages (e.g. start, PDR, CDR
bd in the flow chaft-given in Figures 1 and 2.

DMPL preliminary elements

anaging the

me.

pfine format,

produce the

for a specific

hnd QRR) as

C.5.1 Title

This document shall be titled:

[insert the configuration item name] “declared mechanical parts list".

EXAMPLE 1 Battery assembly declared mechanical parts list (DMPL).

EXAMPLE 2 AOCS declared mechanical parts list (DMPL).

©1SO
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C.5.2 Title page

The title page of this document shall identify the project document identification number, title for the document,
documents issue and (where relevant) revision status, date of release and release authority.

C.5.3 Change record

The change record shall list the successive issues and their release dates since the first formal issue of the
document. This record shall include a brief description of the updates that contributed to each issue or revision.

C.5.4 Cont

nt list

The content
contained in

C.5.5 Fore
A foreword s
identifica
informat|
identifica

informat
are cand

stateme

relations

C.5.6 Intro

An introducti

C.6 Contg

C.6.1 Scogq

This clause 1

list shall identify the title and location of every clause, major subclause, figure, tablecand &
the document.

vord

hall be included in the document that describes as many of the following.items as appropriat
ition of the organization that prepared the document;

on regarding the approval of the document;

ition of other organizations that contributed to the prepatation of the document;

on regarding the status and wider implications ofsthe document, identifying the document
elled and replaced in whole or in part;

nt of significant technical differences between this document and any previous release;
hip of the document to other standards or documents.

duction

bn shall be included to provide specific information or commentary about the technical conte

nt

e and applicability

hall be-numbered “1” and shall describe the scope, applicability and purpose of the DMPL.

nnex

1’4

5 that

C.6.11 Sc

ope

This subclause shall be numbered “1.1” and shall contain the following statement:

“This DMPL contains all the mechanical parts intended for use in the flight [insert the configuration item
name]. It reflects the current design at the time of issue.”

C.6.1.2 Ap

plicability

This subclause shall be numbered “1.2” and shall contain the following statements:

“This DMPL provides a listing of all the mechanical parts for review and evaluation for PDR, CDR or QRR

(as appr

34

opriate). In addition, it is an input to internal or customer review.”

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=7883025e711d3bf9a965bb5732b985c5

ISO 10794:2011(E)

C.6.2 References

This clause shall be numbered “2”.

C.6.2.1 Normative references
This subclause shall be numbered “2.1” and shall contain the following statements:

“This document incorporates, by dated or undated reference, provisions from other publications. These
normative references are cited at appropriate places in the text and publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these apply to this document only
hen incorporated into it by amendment or revision. For undated references, the latest g¢dition of the
ublication referred to applies.

[insert document identifier] [insert document title].”

NOTH Typically, the reference documents are the product assurance requirements, the material mechgnical part and
procegses requirements and lower-level DMPLs.

C.6.2.2 Informative references
This pubclause shall be numbered “2.2” and shall contain the following/statements:
The following documents, although not a part of this DMPLy, amplify or classify its contents:

[insert document identifier] [insert document title].”

C.6.8 Definitions and abbreviations
This tlause shall be numbered “3” and shall contain the following subclauses.
C.6.3.1 Definitions

This [subclause shall be numbered'3.1” and shall list any applicable project dictionary or glogsary, and all
unuspal terms or terms with a mganing specific to the DMPL with a definition for each term.

If a pfoject dictionary or glossary is applicable, insert the following sentence:

1

The definitions,_6f)[insert title and identifier of applicable dictionaries or glossaries] apply to this
document.”

And/or insert the)following sentence:

«

Thelfollowing terms and definitions are specific to this document:

insert term] [insert definition].”

C.6.3.2 Abbreviations

This subclause shall be numbered “3.2” and shall list all abbreviations used in the DMPL with a fully
spelled-out meaning or phrase for each abbreviation.
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C.6.4 Declared mechanical parts lists
This clause shall be numbered “4” and shall be established as follows:
a) Mechanical parts groups

1) This clause shall contain the following statements:

“Mechanical parts are classified into 11 groups depending on their type or their main use” (see
Table C.1).

— |If, for a given project, it is considered necessary to create new groups, these shall have numbers
over 61.

— | Items that appear in the EEE parts list should not be repeated here.

EXAMPLE 1 Heaters, some valves, thermostats, relays, transformer coils and solenoids.

Table C.1 — Mechanical part group numbers

Group number Description
51 Spacing parts (e.g. washers and-Spacers)
52 Connecting parts (e.g. bolts, nuts, rivets, inserts and clips)
53 Bearing parts (e.g. ball-bearings and needle bearings)
54 Separating parts (e.g. pyroteehnics, springs and cutters)
55 Control parts (e.g. gears)
56 Fluid handling parts (e.g. diffusers)
57 Heating parts
58 Measuringrinstruments (e.g. gauges and thermocouples)
59 Optical passive equipment
60 Magnetic parts
61 Other parts

b) Contents of the DMPL
This subclauge refers4oythe information that shall be included in the DMPL (see Table C.3).
The header infortation identifies the list as the declared materials list and includes the issue number and date

of issue. It may,include the relevant ClI number (configuration item number as per project definition)| The
materials group mumber may atso be mnciuded here:

The numbers below refer to the column numbers in Table C.3.
1) Item number

This consists of the mechanical part identifier and the user code. It takes the form of <group
number>.<identifier within the group>.<running number>.<user code>

EXAMPLE 2 7.2.1.ACSA.
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Characteristics of the item number are the following.

— The subcontractor shall be identified by an agreed user code for the project.
— There is only one item number per mechanical part type.

— The item number does not change during the life of the mechanical parts list.

2) Commercial identification

The correct and standard designation shall be entered such as the trade name plus number. If no trade

ame exists, then the manuiacturer s name and number shall be entereda.
) Type of part
aterial and surface treatment (if applicable) shall be described.
) Procurement information
ame of the manufacturer and name of the distributor shall be given jf'different.
eference of the procurement specification with issue, revision and date shall be give
eplaced by a national or international specification or standard,if this exists and identifies
rocurement if relevant.
%) Elementary function, main characteristics
The function of the mechanical part shall be entered.
The main characteristics of the mechanical part shall be entered.
EXAMPLE 3  Number of revolutions per minute for a ball-bearing.

%) Use and location

The codes entered shall define'the location of the mechanical part with respect to

— the subsystem;

— the particular.piece of equipment (box or item);

— the use 'Ofthe equipment.

T) Environmental code

The‘environmental code is defined in accordance with Table C.2.

. It may be
he source of

© 1SO 2011 — All rights reserved
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Table C.2 — Environmental code

Environmental code

Radiation/UV/ATOX (R)2

Ambience (A)

Temperature (T)°€

G: Geostationary
L: Low orbit
B: Radiation belt

I: Interplanetary

S: Outside shadow
L: Outside light

V: Vacuum
H: Hermetic
M: Manned

E: Elevated pressure

1: 0to 100 K
2:101 to 200 K
3: 201 to 300 K
1/4

38

P: PI

anetary
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hermal cycling to be indicated by two values, e.g. 3/5.

RT” (room temperature) can be accepted as a code between 283 K (10 °C) and 313 K (40 °C).
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Annex D
(informative)

Declared processes list — Document requirements definition

D.1 General considerations

This docum
declared pro

It recommen

D.2 Appli
This DRD es

This DRD dd
as an examp

D.3 Desct

The purpose]
project or prg

The data in
application, 3

The DRD de

D.4 Appli

The DPL is
defined in th{

The following

declared

cesses list (DPL).

s the format, and defines the content within the framework of a project or a progranme.

cability
tablishes the data content requirement for the DPL.

es not define format, presentation or delivery requirements for the DPL. The format is pro
le only.

iption and purposes

of the DPL is to have a detailed record of alkthe processes used to produce the products
gramme.

the DPL shall make it possible to-.assess whether the processes are suitable for a sp
t the supplier and customer levels((in‘the approval status column).

ines the content of a standardized DPL.

cation and interrelationship

repared for each)“configuration item” at the relevant stages (e.g. start, PDR, CDR and QR
e flow chart given in Figures 1 and 2.

documents are linked to the DPL:

materials list (DML);

bnt requirements definition (DRD) defines the standard for establishing and managinJ; the

vided

of a

ecific

R) as

request for approval (RFA) processes.

D.5 DPL preliminary elements

D.5.1 Title

This docume

nt shall be titled:

[insert the configuration item name] “declared processes list".
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