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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 ISO 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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The
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ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the subject of
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This
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— 1manned environment has been added.

techIically revised and includes the following changes:

it rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents).

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

Ain explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as well ‘as’information about ISO's adherence to the
d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
www.iso.org/iso/foreword.html

document was prepared by Technical \Committee ISO/TC 20, Aircraft and spdce vehicles,
pmmittee SC 14, Space systems and operations.

edition of ISO 10794:2018 cancels,and replaces the edition ISO 10794:2011, whi¢h has been

acterial and fungus growth has been added;

lydrogen embrittlement has been added; and

© ISO

2018 - All rights reserved \Y


https://www.iso.org/directives
https://www.iso.org/patents
https://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=0c3c243a712ce7a58f8c4259c6ac54e4

ISO 10794:2018(E)

Introduction

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

The formation of this document takes into account the existing International Standards prepared by
[SO/TC 176, notably ISO 9000, ISO 9001 and ISO 9004, and the content of ISO 14300-1 and ISO 14300-2.

This document specifies the requirements and statements applicable to materials, mechanical parts
and processes to satisfy the mission performance requirements.

This document also specifies the documentation requirements and the procedures relevant to obtaining
approval for the use of materials, mechanical parts and processes in the fabrication of space systems
and associated equipment.

vi © ISO 2018 - All rights reserved
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Space systems — Programme management — Material,
mechanical parts and processes

1 Scope

This document defines the programme management requirements for material, mechanical parts and
ProcgSSeES fOr PrUjects COVETINE MISSION et iitiorn, desig, developernt, production amd operations of
space systems, including disposal.

This|document covers the following:
— 1Inanagement, including organization, reviews, acceptance status and documentation c¢ntrol;
— gelection criteria and rules;

— ¢valuation, validation and qualification, or verification testing;

— Irocurement and receiving inspection; and
tilization criteria and rules.

This|document applies to all space deliverable products and all programme phases.

2 Normative references

The following documents are referred to in~the text in such a way that some or all of their content
constitutes requirements of this document: For dated references, only the edition cited [applies. For
unddted references, the latest edition efthe referenced document (including any amendments) applies.

ISO 14300-2, Space systems — Programme management — Part 2: Product assurance
ISO 47025, Space systems — Programme management — Quality assurance requirements
ISO 43461, Space systems —) Programme management — Non-conformance control system

IS0 9000, Quality mahagement systems — Fundamentals and vocabulary

3 Terms and definitions

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

ISO dnddEC maintain fprminn]ngir‘n] databases foruse in standardization at the fn]]m/\iing addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1

critical material

material that is new to an individual company or non-validated for the particular application and
environment, or that has caused problems during previous use that remain unresolved

© ISO 2018 - All rights reserved 1
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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 and environment or are new or non-qualified, or that has caused

problems during previous use that remain unsolved

3.3
critical pro

cess

process new to an individual company or non-verified for the application in question or has caused

problems during previous use that remain unresolved

34

mechanica
piece of har
elementary
expected re

3.5
process
set of interr

Note 1 to ent

Note 2 to ent
resources an
final product

3.6
request for
document Y

part

Fy: See ISO 9000.

approval

material, pajrt or process

3.7
special pro
process whé

CESS

blated or interacting activities that transforms inputs into outpuits

re quality cannot be completely ensured by inspection of the end article only

dware that is not electrical, electronic or electromechanical and that perfoerms a simple
function or part of a function in such a way that it can be evaluated as,@whole agpinst
Huirements of performance and cannot be disassembled without destroying this capability

y: In this document, “process” means the manufacturing precess of product, i.e. set of interrglated
d activities which transforms a material or semi-finishéd\product into a semi-finished product or

y which the supplier or user asks the.competent body for permission to use a critical

4 Abbreyiated terms

The following abbreviated térmis are defined and used within this document.
AA AluminiumiAssociation

AOCS httitude.and orbit control system

ATOX htemic oxygen

AISI American Iron and Steel Institute

ChA Copper Development Association

CDR critical design review

CFRP carbon fibre reinforced polymer

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

DMPL declared mechanical parts list

© ISO 2018 - All rights reserved
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DPL declared processes list

DRD document requirements definition

EEE electrical, electronic and electromechanical
ESA European Space Agency

GOX gaseous oxygen

GSE ground support equipment

LEO low earth orbit

LOX liquid oxygen

MIP mandatory inspection point

MMERP materials, mechanical parts and processes
MPCB Material, Mechanical Parts and Process Control Board
NASA National Aeronautics and Space Administration
NCR non-conformance report

NRB non-conformance review board

PA product assurance

PDR preliminary design review

PID process identification documeht

PMP parts, materials, processes

QR qualification review

QRR qualification review report

RFA request forapproval

RFD request-for deviation

SCC stress corrosion cracking

5 General requirements

5.1 Materials, Mechanical Parts and Processes Programme (MMPP) management
requirement

5.1.1 Overview

The general MMPP activity within the framework of a project is summarized in Figures 1 and 2.

5.1.2 MMPP plan

The suppliers shall prepare, maintain and implement a MMPP plan, as part of the overall PA plan in
accordance with ISO 14300-2 and this document, or exist as a separate document.

© ISO 2018 - All rights reserved
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The MMPP plan shall be submitted to the customer for approval.

5.1.3 Management

The supplier shall appoint a MMPP manager. The MMPP Manager shall ensure that the Materials,
Mechanical Parts and Processes used to manufacture a spacecraft or a launcher satisfy both the ground
and flight functional requirements and constraints of the project. To obtain the validation status for
materials and qualification status for parts and verification status for processes, the MMPP manager
shall present to the customer activities which were performed in conformance with this document
together with results obtained.

5.1.4 Maderial, Mechanical Parts, Processes Control Board (MPCB)

The MMPP

with his or |
The MMPP |
the MPCB sH

coordin|
involvir

review

review
evidenc

review §
for the ¢

review
Process|

manager shall organize Material, Mechanical Parts and Processes Control Board (MPCB)
er suppliers at all levels, as appropriate. The MPCB activity shall start not latepthan at|PDR.
Manager shall agree with the customer on the MPCB’s activities at PDR. Minimum tagks of

all be as follows:

ation of the initiation and approval of RFA’s in conformance with DRP’from the Annex E by

g the relevant technical discipline;

hnd approval of test programme and related results;

bf preliminary Declared Materials, Mechanical Parts and Processes Lists and of any available

e to support the approval, by the PDR;

hind approval of Declared Materials, Mechanical Rarts and Processes Lists and of the evidence

ipproval by the CDR; and

and approval of any change to the approved Declared Materials, Mechanical Partq and

es Lists.
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Functional and technical specification Risk and contaminattion analysis
Project list and incident databank Results of previous uses

v ¥

[ﬂ]—’| Identification of needs H Selection > Criticality |

Preliminary|
~‘ lists
No, Critical? Yes Evaluation Yes
) necessary
Conform to Yes No
requirements? y u
A v
No Validation or qualification | Evaluation and validation or P
ificati ualification or verification programme
or verification programme | ——— q progra B
A A
DI RFA firstissue RFA first issue
No

Yes

syl
[ W |

No
New N
Bo Y
Ye
_‘ 4 No
No
Accept? y

Yes [
Validation or qualification
or verification programme
Test results
A4
REFA firstissue
Accept?
Yes
@ No
1
Yes
A A
CDR
As-designed lists
| To Figure 2 | | From Figure 2 (NBR decision) |

I[igure 1 — Materials, mechanical parts and processes flow chart (continued in Figure 2)
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From Figure 1

]
A 4

]
A 4

Procurement of materials |

Procurement of mechanical parts

e

Y
| Packing, storage |

Removal from storage, conformity
checkwith requirements

N
Accept? o

To Figure 1

A

QR

Yes;

| Implementation of processes I~

I
<P
Yes
A 4

| Inspection |

Yes

NCR

NRB

| Utilization |

As-designed lists(updated)

End

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

Ph Materials Mechanical parts Processes
ase
Step Comments Step Comments Step Comments
Critical analysis 1 — 1 — 1 —
Critical processes are
. evaluated by testing
. o . Mechanical parts are “ »
Evaluation (usually Critical materials technology samples
tested by, for example, . .
by test methods are tested, e.g. : : including all, for
. . 2 . 2 vibration, thermal 2 .
defined-bynational outgassing-SCG; - - example~electrical
S analysis, offgassing and ) :
agenicy standards) flammability. life test interconnkection pro-
’ cesses angl painting,
adhesive bonding.
V.erlilcat1c.)r.1/v§11da- 3 Validation 3 Qualification 3 Verificati¢n
tionfqualification
By RFA (see By RFA (see Annex E) By RFA (see Annex E)
Appyoval *  |AnnexE)ordML  |*  |or DMPL/DPL + lorppL

NOTE 1 Projectapproval is always by means of the request for approval (REA) form and the projdct's de-
clared materials list (DML), declared mechanical parts list (DMPL) and declared processgs list (DPL).

NOTE 2 The details for approvals of MMPP lists are contained in this,document.
NOTE 3 Tosummarize: Materials are validated.
Mechanical parts are qualified.
Processes are verified.
And in addition: Skills training schools are customer approved.
Outside test or evaluatiof¥laboratories are customer approved.

Operators and inspgctors for critical processes are trained, competent and
monitored.

5.2 | Management and consolidation of the activities

5.2.1 Relationship

The [relationship between)materials and processes activities and programme phases {s shown in
Anngx A.

5.2.7 Establishing and processing of lists

5.2.2.1 Each'Supplier and lower-level supplier shall establish, collect, review and deliver the declared
matefrials, \Mmechanical parts and processes lists including all the items intended for use fin the flight
equiprent. The lists shall reflect the current design at the time of issue. These lists shall| contain the
mateTTals, mecarnicat parts and processes used 1T the CUrTelt design. T e objectives are as follows:

— compliance with all requirements of the programme;
— verification of the results of equipment supplier activities; and

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

5.2.2.2 The following constraints should be assessed:
— requirements originating from the functional specifications;

— requirements and conditions specific to the project;
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— maximum use of the materials and processes described in approved data sources, e.g. national
agency standards, and items already approved on similar projects; and

— use of project related preferred lists, if available.

5.2.2.3 An analysis of the criticality of these preliminary lists shall be performed as such that, after
checking the conformity of the materials, mechanical parts and processes against all the project
requirements, allow them to be classified into three categories:

critical items, subject to evaluation, validation, qualification, or verification programmes;

items tl

non-crif

For items ¢
Annex E. Fo
requiremen

o . L 11 e ) P | 1 o L o - e . e 1
dl dIT IIUL LT ILICdAI UDUU WIIIUIT UU TTUU CUIIIUI 11T tU UIIT Ul 1IIUI T lJl UJCLL 1 cquu CIIITIILS, dIlU
ical items.

lassified as critical, a request for approval shall be submitted in conformance
I items classified as not critical but which are not in conformance with on€ or more pr
s, a justified deviation request should be drafted.

5.2.3 Management of the lists

The suppliel

The supplie
with Annex

The suppliel

The supplie
searchabilit
customer.

These lists
items from

" shall document all mechanical parts in the Declared méchanical parts list in conformnj
C.

" shall document all processes in the Declared progéss list in conformance with Annex

r shall process the lists of lower-level suppliers to ensure exchangeability, traceal
y, sortability, storability and retrievability~for that set of lists, before submitting it t

thall be updated during the course-of the project. The preliminary lists shall includ
suppliers' preliminary requirements and are used to identify those that are cr

(available far the PDR).

The as-desig
Any change

ned lists shall include the items from the baseline's various design files, available for the

after CDR or QR shall'be reflected in the list and shall be in accordance with Figure 2.

The MMPP nanager is respansible within the programme to ensure that all the information need

given and t}
data are exa

Where no p
separate se(

lat the approvalstatus is consistent with technical and scheduling objectives and thg
hangeable.

Foject requirements exist for a separate DMPL, the mechanical parts can be entered i
tion ofthe DML.

The materid

with
oject

- shall document all materials in the Declared materials list in conformance with Annejx B

ance
D.
ility,

b the

e the
itical

CDR.

ed is
t the

nto a

ls nF’ for nvamp]n' hn:\ringc’ screw and nuts that are made up of 2 few m:\fnri:\]c’ cd

n be

listed in the DMPL. The materials (metals and plastics) of complex parts can be listed in the DML with,
for example, outgassing, toxicity, flammability, corrosion and stress corrosion values and reference to
the DMPL item.

The supplier shall establish, collect, review and deliver the declared materials, mechanical parts and
processes lists in an electronic format in conformance with Annex B, Annex C, and Annex D.

The supplier shall demonstrate that the lists have been formally approved prior to their delivery to the
customer.
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5.2.4 Supplier role and responsibilities

5.2.4.1 The supplier shall be responsible for the following tasks:

5.2.4.2 The following documentation shall be delivered to the customer upon request:

The

upon request either on the supplier site, or by any other processiagreed by both parties.

NOTH For example, by non-disclosure agreement.

5.3

Mechanical parts, materials and processes shall satisfy the mission's functional requin
consfraints. Mechanical parts, materials_and processes shall satisfy both ground 4
constraints (e.g. manufacture, tests, storage; maintenance, transport and integration) as
requfrements and flight constraints (launch and orbit).

The

be cqmpatible with the space system's life cycle (tests, storage and mission).

5.4
The

including, as a minjmum:

The

obtaining the correct and complete lists from lower-level suppliers;

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

submitting the project declared lists for approval prior to initiation of the hardware phase,

before CDR.

ment. Amendments to the lists shall be implemented through established change preg

RFA with reference and issue in conformance with DRD in Annex E;
¢valuation reports; and
deviation requests.

material, mechanical parts or process justification files shall be made available to t}

Technical constraints

¢stimated availability of the parts and products obtained from materials and processg

Cleanliness and contamination control

supplier shall éstablish and maintain a contamination and cleanliness control

¢leaning procedures; and

¢leanliness monitoring procedures or methods.

ribed in this
edures.

he customer

ements and
nvironment
vell as flight

s used shall

programme

used shall

risks of chemical or particle pollution generated by parts, materials or processes

be identified and reduced in accordance with mission requirements (cleanliness or contamination
analysis).

For cleanliness- or contamination-critical applications, a chemical and particle requirement
specification and a specific cleanliness control plan shall be established.

5.5

Safety hazardous parts and materials

Mechanical parts and materials with hazardous characteristics shall be identified, managed and
processed according to customer standards.
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5.6 Optical, mechanical or electrical GSE hardware

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

6 Material control

6.1 Technical criteria for selection of materials

Material de
procedures
to which thd

The followi
mission require their application. The agency- or customer-specific requirementstest methodg
acceptance

a) Temper
are exp
brittle t|
transiti
such as

b) Thermg
ability 4
Therma
effects
with cu

c¢) Vacuunt:

d) Offgass
and by |
the gro
segment glements, offgassing and toxicity analysis shall be performed. The levels of offgassing
toxicityl shdll be ngrppd with customer

Out]
pro

All
cha

The
ata

approved by the customer. Material properties shall be compatible with the enviren
y are exposed during terrestrial testing prior to launch, and during the mission:

g requirements shall be taken into account only if the environmental génditions g

br rejection criteria shall be applied.

hture: Material properties shall be compatible with the thermal environment to which|
bsed. Examples of thermal environment are also the passage through transitions, du
emperatures, e.g. phase transitions, ductile-brittle transition’temperatures for metals,
bn (Tg) for polymer materials, and environmental factofs which affect these prope
moisture.

| cycling and thermo optical: Materials subject to thermal cycling shall be assessed for

optical properties shall be evaluated in conformance technical requirements. Direct|
Hue to manufacturing or processing shall b&evaluated via dedicated testing to be ag
stomer.

gassing screening tests shall be carried outaccording to approved procedures. The screg
cess applied depends on the application.

brganic materials for use in/space systems shall be evaluated to determine their outga
racteristics.

need for retest putgassing characteristics of materials used for an extended period of
temperature higher than 50 °C should be mutually agreed with the customer.

ng, toxicityrSpacecraft and associated equipment shall be manufactured from mate

\Fnd orsih space. For materials for the use in manned compartments of a spacecraft or §

brocesses.that do not cause an unacceptable hazard to personnel or hardware, wheth

Eign data shall be generated for the intended service conditions using test and anglysis

ents

f the
and

they
Ctile-
class
rties,

their

0 withstand induced thermal stress and shall betested according to approved procedures.

jonal

reed

bning

5sing

time

rials
br on
pace
r and

e) Flammability: The materials flammability resistance shall be evaluated for the most hazardous
environment envisaged for their use, and be applicable to:

— unmanned spacecraft or space segment elements launched by a manned space transportation
system when powered on launch; and

— manned spacecraft and space segment elements.

f) Radiation:

10

Materials exposed to radiation shall be assessed to determine their resistance to the radiation

dos

age expected during the mission.
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Evaluation of materials resistance to radiation shall include the combined effects of particle

radiation and ultraviolet radiation in the normal space environment, along with any mission-

specific radiation levels.

The effect of bleaching due to vacuum or air recovery shall be evaluated, in
measurements are performed.

radiation and temperature are not degrading the materials' properties.

case ex-situ

In case synergistic testing is not possible it shall be proven that synergistic effects caused by

In case technical limits prevent the synergistic testing approach, it shall be so justified, and the

jncfifir‘nfinn for annpnfiq] hncfing shall be prnvidpd

Eectrical charge and discharge: External surfaces of the spacecraft shall be sufficiently
interconnected and grounded to the spacecraft structure to avoid the buildjup of
¢harges.

Lorrosion: For all materials that come into contact with atmospheric gasés) cleaning fly
¢hemicals, it shall be demonstrated that the degradation of properties during their]
gervice life is acceptable in terms of the performance and integrity-requirements. All
parts, assemblies and equipment, including spares, shall be finished to provide prof
gorrosion.

$tress corrosion:

Materials used for structural and load-bearing applications (subject to tensile str
selected in conformance with approved data sources.

Any material not covered by an approved Standard shall be tested according
procedures.

Fluid compatibility:

+ Materials within the system exposed to reactive fluids, both directly and as a res
point failures when failure. propagation effects cause hazardous operation of
hardware shall be compatible with that fluid in their application. Examples of re
are liquid oxygen (LOX}.and gaseous oxygen (GOX).

The compatibility~-of-materials which are or can come into contact with LOX or (
evaluated exceptthe case specified in the requirement.

In case noccompatibility data are available, tests shall be performed for reactive
than oxygen.

[alvanic.compatibility: When bimetallic contacts are used, the choice of the pair
aterials used shall be agreed with the customer. This also includes metal-to-condji

conductive,
differential

1ids or other
anticipated
mechanical
ection from

bss) shall be

[0 approved

ult of single

interfacing
hctive fluids

FOX shall be

fluids other

of metallic
ictive fibre-
mance with

einforced materials contacts. Galvanic compatibilities shall be selected in confor

an accelerated environment to be agreed by the customer.
Atomic oxygen:

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

ration using

orbit (LEO)

altitudes, between 200 km and 700 km, shall be evaluated for their resistance to atomic oxygen
(ATOX). The flux level varies with altitude, velocity vector and solar activity. Fluence levels vary

with the duration of exposure.

— Test procedures shall be subject to the approval of the customer.

The effect of ATOX on thermo optical properties including specularity shall be evaluated.

© ISO 2018 - All rights reserved
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Table 2 — Compatible couples for bimetallic contacts

Pure metals and alloys in [ Alumi |Al Cad |Cast [Chr |[Cop |[Cup |Gold, |Gun Mag |Nickel, |Sil |SnPb|Stain |Stain |Steel | Tita |Zinc,
alphabetical order nium |(pu |mi iron |rom |per, [ro Plati metal |nes |[Monel, [ver [al less |less |(car [nium |Beryl
(including carbon) Copper |re), |[um [(aus |ium |Bra |Nic |num, (Cu ium |Inco loys |steel |steel [bon, [and |lium
al Al tenic) sses |kel, |[Car Zn10 nel, (all), |18/ |13Cr|low |Tial
loys Zinc Alb |bon, al Nickel/ Tin, |8 (400 |al loys
al ron |Rho loy), Molyb Lead | (300 |ser |[loy),
loys zes, |dium |[Pbro denum ser |ies) |[Cast
Sib nzes, alloys ies) iron
ron Snb
zes ron
zes
Aluminium Coppfr alloys 2
Al (pure) 2
AlZinc alloys
Cadmium 2
Castiron (austenjc) 3
Chromium 3
Copper, Brasses 3
CuproNickel 3
Albronzes
Sibronzes
Gold 3
Platinum,
Carbon
Rhodium
Gunmetal(CuZn1§ alloy) 3
Pbronzes
Snbronzes
Magnesium 3
Nickel 3
Monel
Inconel
Nickel/Molybdenumalloys
Silver 3
SnPb alloys (all) 1
Tin, Lead
Stainless steel 18/8 3
(300 series)
Stainless steel 13Cr 3
(400 series)
Steel (carbon, low alloy) 3
Castiron

12 © ISO 2018 - All rights reserved
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Table 2 (continued)

Pure metals and alloys in | Alumi | Al Cad |[Cast |[Chr |Cop |[Cup |Gold, Gun Mag | Nickel, |[Sil SnPb | Stain | Stain | Steel | Tita |Zinc,
alphabetical order nium (pu | mi iron [rom |per, |ro Plati metal |nes |Monel, |ver |al less |[less |[(car [nium |Beryl
(including carbon) Copper |re), |(um [(aus [ium [Bra |[Nic |num, [(Cu ium |Inco loys |[steel|steel [bon, [and |lium
al Al tenic) sses |kel, [Car Zn10 nel, (all), |18/ |13Cr|low |Tial
loys Zinc Alb |bon, al Nickel/ Tin, |8 (400 |al loys
al ron |Rho loy), Molyb Lead | (300 |ser [loy),
loys zes, |dium |Pbro denum ser |ies) |Cast
Sib nzes, alloys ies) iron
ron Snb

zes ron

zes

Titaniftm and Tialloys 3

Zinc

Berylljlum

Key:

0 - Canybe used without restriction.

1 - Car be used in a noncontrolled environment (e.g. assembly area and general nonclean room environment).

2 - Canbe used in a clean room environment.

3 - Nedds specific measures to avoid galvanic corrosion when these combinations are selected.

m) Micrometeoroids and debris: The effect ofimpacts by hicrometeoroids and debris on materials shall
be reviewed and assessed on a case-by-case basis@and their use shall comply with safetly evaluation
and assessment results concerning design and application criteria or details. Micrometeoroids and
debris analysis and test procedures shall be subject to the approval by the customer.

n) Moisture absorption and desorption: Mgisture absorption shall be prevented during thanufacture
and storage of hygroscopic materials.

0) Mechanical contact surface effects(cold welding, fretting, wear): For all solid surfacgs in moving
¢ontact with other solid surfaces, it shall be demonstrated that the degradation of surfade properties
pver the complete mission-do€s not prevent to meet the performance requirements. [For all solid
jurfaces, moving or in statie’contact with other solid surfaces, and intended to be separated it shall
be demonstrated thattheincrease in separation force during the physical contact doef not exceed

p) Life: materials&hall be selected that they will meet the material performance requirenients during

q) not support

sterilization
design and
sterilization

© ISO 2018 - All rights reserved

mined on the
assembled hardware. Evaluation of organic materials used in the pressurized environment of long-
term, manned spacecraft shall be performed prior to selection and verification.

Hydrogen embrittlement: The possibility of hydrogen embrittlement occurring during component
manufacture or use shall be assessed. The material evaluation shall be performed including
the assessment of a protection and control. Based on the assessment protection and control
measures shall be implemented to avoid hydrogen embrittlement during both mechanical parts
manufacturing and use. Hydrogen embrittlement can be introduced for example during e.g. plating,
welding. Mechanical parts subject to fatigue or sustained loading stresses, which are made of
material susceptible to hydrogen embrittlement, shall be heat treated after coating.
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6.2 Selection

6.2.1 Materials shall be chosen as follows:

Ifanidentical application in other space programme similar with respect to environment constraints

and lifetime to the proposed application exist, use materials used in such an application;

those fo

r which satisfactory evaluation results have been obtained on samples representative of the

application with a sufficient margin as regards conditions of use;

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

6.2.2 Wh{
ensure that

continu
reprody

approve

ther the materials are already validated or remain to be validated, their selection’|shall

the following criteria:
ty of supply;
cibility of characteristics;

d supplier/distributor;

mecha

enviro
specific

6.2.3 Each
include the

6.2.4 Spad
selected at 4
are capable
storing and
the custome

6.2.5 To dchieve high reliability ahd“good performance, the use of a material shall be restrict

within its m

6.2.6 All fest methods and’inspection techniques used to verify material characteristics and

products sh
techniques 3

:]‘i:lal properties of materials processed according to a specified technique; and

ental-stability properties under space conditions, together with mission- or applicgtion-

requirements.

| critical material shall be validated for the specific application. Critical material should

nes of approved data sources.

e-proven materials with heritage covering the specific mission requirements shall be
he earliest design stage. The supplier shall be responsible for the selection of materialg that
bf meeting the requirements of his business agreement. The supplier shall be responsible for
maintain all materials data in andnteérnal database. The access to the data shall be granted to
Ir.

ed to
hximum qualified range of physical and mechanical properties.

final
all conform¢to/standards approved by the customer. All test methods and inspection

hall not be‘ised before approval by the customer.

following constraints should be assessed:

N A nmoretnhan o-D

growth

and transformation to grey tin powder at low temperatures.

The incoming inspection of each EEE component batch shall include the verification of the

termination composition to avoid assembly of pure tin finish.

contact

Cadmium and Zinc shall not be used as raw material or surface treatment for flight hardware.

Cadmium and Zinc shall not be used for ground support equipment exposed to vacuum or when in

with the flight hardware. For example, during thermal vacuum testing phases on ground.

The incoming inspection of each non-EEE component batch shall include the verification of the

metallic surface treatment to avoid assembly of pure tin, cadmium or zinc finish.

14

The materials presented in the following shall not be used:
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6.3
The

ISO 10794:2018(E)

a) beryllium oxide;
b) mercury and its compounds;
¢) polyvinyl chloride (PVC); and
d) radioactive material.
NOTE This list is not exhaustive.

Beryllium shall not be used for structures.

1l. 1 1l P ) ph 1. 4 41 41 4 4 1 - ) 1
PCT YIITUIID SII4IT TTUL DT USTU TIT AP PIICALIUILS ULLITT UIdID STIULTUITS, Ullitss It I1dS UTTIT

¢ustomer and all safety requirements are implemented by the supplier.

Declared materials list content

leclared materials list (DML) shall be broken down into clear categories(to‘facilitate 1

item|in the documentation (an example of such a breakdown is given in the DML DRD). Fa
information, see Annex B. The DML shall include the following information:

iissue status of DML;

Winique item number (as the reference of the material in the{DML) that shall be the samg
tthe duration of the project;

aterial designation (commercial identification);
I:aterial keys, e.g. AISI; AA; CDA, UNS, ASTM;

¢hemical nature and type of product;

manufacturer's name and procurement'specifications or standards;

gummary of processing parametersy(e.g. finish, temper condition, mix ratio and curing
ise and location;

¢nvironmental code;

gize code, test data (e.g-outgassing, stress corrosion cracking, corrosion and test data ref¢

dpproval status~(with reference to the approval authority, to test report and simil
dpplications)

npproved by

bcating each
r additional

throughout

rences); and

ar previous

Any roding er.acronyms used within the list shall be defined within the document. An gxample of a
suitable completed DML format is given in Table B.4 in the DML DRD. For additional information, see
Annegx.B.

6.4 Criticality analysis

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

a) The supplier shall analyse all the materials contained in his or her preliminary lists with respect to

b)

c)

criticality and in correlation with the risk analysis performed.

Any material not meeting the project requirements shall be the subject of an RFA that is submitted

to the next customer.

The RFA shall include the reason and details of the subsequent evaluation and validat
necessary to perform. For additional information, see informative Annex E and 5.2.2.

© ISO 2018 - All rights reserved
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6.5 Evaluation and validation phases

6.5.1 General

Depending on the results of the criticality analysis, the supplier shall perform an evaluation phase
before the validation phase for all critical materials with unknown characteristics (new materials) or
with major changes in the use or in the configuration.

In case of an extension of an existing application, the evaluation need not be performed if so agreed
with the customer.

Guaranteed
associated
evaluation d

6.5.2 Eva
The evaluat
the limi
the mat

behavio
includin

accepta

When evalu
evaluation 1

characteristics of matertats and matertal SuppHer inspection methods, Together
locuments, shall be available for review at the supplier’s premises before thensta
r qualification phases.

uation phase

on shall assess as a minimum the following:

ks of use;

brial's physical, chemical or functional characteristics along withtheir values and tolera

ural tendencies and degradation processes depending on environmental param
g sensitivity to pollution; and

nce criteria.

ation is performed, the supplier shall provide an evaluation programme at PDR, ar
eport before CDR, in accordance with Figur€s' 1 and 2 and Table 1.

6.5.3 Validation phase

For all criti
and then in
specified m

Validation s
report and {

The validati

6.5.4 App

The materid
unless ther

al materials, a validation programme available at PDR shall be drawn up by the sup
plemented to check or confirm that the materials satisfy the mission requirements
Argins as necessary to obtainvalidation status.

fatus shall be decided-at€DR in view of the available results obtained written in valid
he review of corresponding documentation.

on programme and report shall be approved by the customer.

roval phase

| shall"not receive an approval identification in the declared material list for the p
pquirements specified in 6.5.2 and 6.5.3 are satisfied.

with
rt of

nces;

pters

d an

plier
with

htion

oject

If approval i

s not granted, the supplier in charge of the item shall either

select another material;

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

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

6.5.5 Deviation request

For materials not conforming to project requirements, whether at the end of criticality analysis or of
evaluation and validation tests, the supplier shall submit a request for deviation in accordance with

ISO 27025.
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6.6 Procurement of materials

6.6.1 Procurement specifications

All materials shall be procured to an internationally or nationally specification approved by the supplier
quality system or an in-house fully configured procurement specification that defines the material's
properties, the material's requirements, the test methods, the acceptance criteria for the specific
applications, source inspection (if any) and material supplier inspection.

Where material suppliers do not accept specifications and procurement is by means of a datasheet, the
supplier shall introduce internal, in-house receipt inspection to ensure that the validation status of the
material is maintained during the subsequent procurements.

Matgrials with long lead times or long procurement delays versus the project scheduleshall be identified
before the formal subsystem PDR. Procurement shall be planned, documented and impjemented to
obtaln reliable product assurance provision at CDR. Back-up plans shall be prepared and initiated
whelever there is evidence of possible delays or technical problems.

The material requirements shall be accepted by the material supplier or.manufacturer.

6.6.21 Incoming inspection procedure
All nmjaterials shall be submitted to an incoming inspection.

An incoming inspection procedure shall define the inspections and tests to be carried out, |particularly
for materials that are known to have variable in their final properties.

6.7 | Use of materials

6.7.1 Validation status of materials

The $upplier shall verify that all critical\materials are validated before being used in the thanufacture
of qufalification or flight products. Any.imodification, change of condition or configuration of application
shallllead to a re-evaluation in conformance with the process shown in Figure 1.

6.7.2 Traceability of materials

The supplier shall apply-the traceability rules defined in ISO 27025 to all materials.
Matgrials shall be.identified by a unique reference number, code or a lot number to provide[traceability.
NOTH Thetrdceability allow to reconstruct the materials history, either individually (individual traceability)

or by[the manifacturing lot of which it was a part (lot traceability) in case of an incident or nonconfprmance, or a
need [for a teehnical investigation following failure or damage.

6.7.3— Packaging, storage, removal fronr 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.

6.7.4 Limited-life materials before implementation

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

© ISO 2018 - All rights reserved 17
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Materials that have exceeded their shelf-life expiry date shall not be recertified until the physical and
chemical characteristics are inspected and the parameters, subject to deterioration, are evaluated for
continued acceptability according to the acceptance and rejection criteria.

6.7.5 Lim

ited-life materials after implementation

Materials with limited life after implementation shall be identified and controlled in conformance with
requirements.

NOTE 1

Propellant is an example of material with limited-life after implementation

NOTE2 St

6.7.6 Ma

Non-confortlme

6.7.7 Hea

Material saff

7 Mecha

7.1 Verifi

The supplie]
mission tecl

7.2 Selec

Mechanical
space progr

Type reduct]

Whether th
ensure that

— durability of supply; and

— reprody

The supplie

1 . . 1Lg e —— 4l 4o 1 dn 1 ofsl 4 il
I QEC dIlIU TITISSIVUIT ITIT dI' T LT ILCT Id 1UT UIIT dS55TSSIIITIIU AIlU CUTITT UT UT LTIIUST TIIdLTL Id1S.

rials' non-conformances and alerts

ances and alerts shall be managed in accordance with ISO 27025.

Ith and safety

ety data sheet or equivalent shall be available for all materials.

nical parts control

cation of mechanical parts

r shall verify that all materials and processes«used in the mechanical parts satisf]
inical requirements.

tion

parts shall be chosen from thosessticcessfully used for an identical application in
hmmes similar with respect to environment constraints and lifetime.

ion actions shall be implemeénted at all levels of the programme.

e mechanical parts are“already qualified or remain to be qualified, their selection
the following criteria-are met:

cibility of ¢haracteristics;

r shall*be responsible for storing and maintain all mechanical parts data in an int

database. TTe access to the data, shall be granted to the customer.

Uy the

bther

shall

brnal

7.3 Declared mechanical parts list

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 Annex C.)

The DMPL format shall include the following information:

of the project;

18

part designation (commercial identification);

type of part;

item number (as the reference of the part in the DMPL); it shall be the same throughout the duration
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manufacturer and procurement specifications or standards;
summary of functions and characteristics;
use and location;

environmental code; and

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

applications).

Any coding or acronyms used within the list shall be defined within the document. Only those

mecHlanical parts procured to a specification as a finished product shall be entered on {1
exanpple of a suitable DMPL format is given in the DMPL DRD. For additional information,'s¢

7.4
The

a)

b)
‘)

7.5

7.5.1 General

Dep

before the qualification phases for alliéritical parts with unknown characteristics or
chanjges in the use or in the configuration.

In case of an extension of an existing application, the evaluation need not be performed
with|the customer.

Guarfanteed characteristics of materials and material supplier inspection methods, to
asso¢iated documentsy)\shall be available for review at the supplier’s premises before
evalyation or qualification phases.

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

7.5.1 Evaluation phase

The ¢

Criticality analysis

The supplier shall analyse all the mechanical parts contained in their’preliminary lists Y
fo criticality and in correlation with the risk analyses performed;

[ritical parts shall be identified in the DMPL and included-inthe critical items list.

Any critical part shall be the subject of an RFA in conformmance with Annex E submitted

Evaluation and qualification phases

gnding on the results of the criticality analysis, the supplier shall perform an evaly

e DMPL. An
be Annex C.

pbjective of the analysis is to identify whether further data are required to conform to mission
requjrements.

ith respect

Lo customer.

ation phase
with major

if so agreed

pether with
the start of

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, the supplier shall provide an evaluation programme at PDR, and an
evaluation report before CDR.

© ISO 2018 - All rights reserved

19


https://standardsiso.com/api/?name=0c3c243a712ce7a58f8c4259c6ac54e4

ISO 10794:2018(E)

The behaviour of the parameters that will be monitored (e.g. variation and change over time) that were
also recorded during the evaluation programme tests shall serve as a reference for the analysis of
qualification test results.

7.5.3 Qualification phase

For each critical part, a qualification programme shall be drawn up by the supplier of the equipment
using the critical part and then implemented to check or confirm whether the parts satisfy mission
requirements with specified margins.

Qualification status shall be decided at CDR in view of the available result obtained, written in
qualificatiofi report, and the reviews of corresponding documentation.

The qualificption programme and report shall be submitted to the customer for approval.

7.5.4 Appgroval phase

The mecharnjical parts shall not receive an approval identification in the declared mechanical parts list
for the projdct unless the requirements from 7.5.2 and 7.5.3 are satisfied.

If approval is not granted, the supplier in charge of the item shall either:
— select another mechanical part; or
— propos¢ a modified evaluation programme and resubmit for approval; or

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

7.5.5 Devjiation request

For mechanjcal parts not conforming to project requirements, whether at the end of criticality andlysis
or of evaluation and qualification tests, the supplier shall submit a deviation, in accordance [with
[SO 27025.

7.6 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 planned, documented and
implemente to obtain reliable product assurance provision at CDR.

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

7 6 2 P HBEaaant can el oo by o
L] . rc UL CIIIVIIU Dybblllbatlull

Each part shall be covered by a procurement specification or a standard approved by the supplier
quality system. These procurement specifications shall define the part characteristics, requirements,
tests methods, acceptance criteria, lot acceptance testing, source inspection and material supplier
inspection. The procurement specifications shall be explicitly accepted by the mechanical part supplier
or manufacturer.

7.6.3 Source inspection

For complex mechanical 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 customer on the premises of the supplier, mechanical part manufacturer in accordance with
ISO 27025.
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7.6.4 Incoming inspection procedure

Each part or batch of mechanical parts shall be submitted to an incoming inspection. An incoming
inspection procedure shall be established defining the inspections and tests to be carried out.

7.7 Use of mechanical parts

7.7.1 Qualification status of mechanical parts

The supplier shall ensure that all critical parts are qualified before being used in the manufacture of
qualification or flighf nroducts. Any modification rh;mgp in condition or rnnfigurafinn of application

shallflead to a re-evaluation in conformance with the process shown in Figure 1.

7.7.4 Traceability of mechanical parts

The $upplier shall apply the traceability rules in accordance with ISO 27025-te his or herf mechanical
parts. Parts shall be identified by a unique reference number or code and a lot number to provide
tracgability when there is an incident or non-conformance, or for the purpd@ses of technical investigations
following failure or damage to reconstruct the mechanical part's history either individually (individual
tracqability) or by the manufacturing lot it was part of (lot traceability).

7.7.3 Packaging, storage, removal from storage

The supplier shall define provisions for packaging, storage*and removal from storage for mechanical
parts.

Meagurements and inspections used to guarantee the part integrity and monitoring during|storage and
remgval from storage shall be identified.

7.7.4 Limited-life mechanical parts or, parts subject to wearout

Limifed-life mechanical parts after implementation or those subject to wear out, e.g. mechgnisms, pyro
initigtors and O-rings, shall be identified and controlled, including storage and mission life.|These parts
shalllbe assessed as candidates tothe critical items list; see ISO 27025.

7.7.§ Mechanical partsnon-conformances and alerts

Manggement of mechanical parts' non-conformances and alerts shall be in conformance with ISO 27025
and [SO 23461.

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. Reference shall be made to accept and reject criteria.

8.2 Process selection and training

8.2.1 Processes shall be chosen from already verified processes according to the following order of
preference and priority:

— processes covered by space agencies or other governmental organization certification for identical
conditions of use;

— processes for which satisfactory evaluation and verification results are obtained on samples
representative of the application with a sufficient margin as regards conditions of use; and
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— processes already used by the same supplier for other space programmes in the same conditions of

use.

8.2.2 Whether the processes are already verified or remain to be verified, their selection shall ensure
that the following criteria are met:

quality and reliability;
inspectability;

re-workability of the process item; and

reprody

8.2.3 The
data shall bg

8.2.4 Prod
ISO 27025.

8.2.5 Ope
competent fi

8.2.6 Retrj
process or g
new inspect
one. In the

retraining shall be performed.

8.2.7 Stanldards relating to the occupational health of operators working with processes resulti

exposure to

8.3 Decld

The declare
item in the
Annex D.

The DPL for

item nu
of the p

process

cibility.

supplier shall store and maintain all processes data in an internal database. The access {
granted to the customer.

esses using limited-life materials shall be in conformance with the requirements

Fators shall be trained for all processes. Operators performing’special processes shg
br the activities they perform. Inspectors shall be competentto work on all processes.

pining of operators shall be applied in the event of a new process, modification to an exi
change of the equipment used. Retraining of inspectors shall be applied in the even
ion procedure, modification to an existing inspection procedure or a change of an exi
ase of a process suspension for specified months (ex: 4 months or 6 months) continu

vapours, dust or debris shall be impleémented and controlled.

red processes list content

 processes list (DPL) shall be broken down into clear categories to facilitate locating
documentation (a bteakdown is given in the DPL DRD). For additional information

mat shall include the following information:

mber (as¢he reference of the process in the DPL); it shall be the same throughout the dur
Foject;

identification;

o the

from

11 be

sting
F of a
sting
usly,

ng in

each
, see

htion

process
process
use and

process

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

supplier;

associated DML item numbers; and

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

8.4 (Criticality analysis

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

a) The supplier shall analyse all the processes contained in their preliminary lists with respect to
criticality and in correlation with the risk analyses performed.

c) Any critical process shall be the subject of an RFA submitted to customer approval, fee Annex E
nd 5.2.2.

d) $pecial processes can be identified and controlled. Process control shall:be-ensured py means of
rocedures available for customer review.

INOTE Best practice is to implement a statistical process control.
8.5 | Evaluation and verification phase

8.5.1 General

Depgnding on the results of the criticality analysis, the ‘supplier shall perform an evalyation phase
before the verification phases for all critical processés*which are new or with major change in the use
or inf the configuration. In case of an extension oftan existing application, the evaluation [need not be
performed if so agreed with the customer.

For donfidential processes, the supplier shallprove that the process has been verified, e.g. by presenting
a verlification certificate from space agencies or other governmental organization that shall check the
applicability of this verification.

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

8.5.2 Evaluation phase
The ¢valuation shall inclde the following as a minimum for each critical process:
— the limits of use;

— the value$)ydetermined by test samples or technology samples, of relevant parameters and their
folerances; and

— Joceptance criteria.

When an evaluation is performed, the supplier shall provide an evaluation programme at PDR, and an
evaluation report before CDR, in accordance with Figures 1 and 2 and Table 1.

8.5.3 Verification phase

For each critical process, the supplier shall implement a verification programme. The verification
programme shall be defined in conformance with existing national agency standards of verification. The
supplier shall ensure that mission requirements and that the parameters needed for the product design
are defined so as to obtain verification status. Verification status shall be decided at CDR in review of
available results written in verification report and the review of corresponding documentation. The
verification programme and report shall be approved by the customer.
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8.5.4 Approval phase

A process shall not receive an approval identification in the declared processes list unless requirements

from 8.6.2 a

In case appr

nd 8.6.3 are satisfied.

oval is not granted, the supplier in charge of the item shall either:

select other processes; or

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

— ifthe above actions fail to achieve positive results, initiate a deviation procedure.

8.5.5 Devjiiation request

For process
of evaluatio
ISO 27025.

8.6 Useo

8.6.1 Ver

The supplig
manufactur
of applicatid

8.6.2 Re-

Any prolong
transfer of
a process.

When a pro
from Annex

8.6.3 Imyp

Before impl
with the t
documentat

This verificd

the maf

es not conforming to project requirements, whether at the end of criticality -analyg
h and verification tests, the supplier shall submit a deviation request, in‘acéordance

f a process

fication status of a process

e of qualification or flight products. Any modification, ¢hange in condition or configur
n shall lead to a re-evaluation in conformance withsprocess.

berification of a process

red stoppage in manufacturing, any major change of the facilities or procedures oj

cess needs to be re-verified, a-request for approval (RFA) in conformance with DRD
E shall be established and axre-verification programme shall be implemented.

lementation of a precess

bmentation of a process, the supplier shall ensure that personnel are trained in accord
raining and competency evaluation programme and that environment, means
ion are adequate.

ition shall.ensure that:

jufacturing and quality control tools associated with the process are adequate, calibj

is or
with

r shall confirm that all critical processes have been verified before being used ip the

htion

any

roduction to another entity can invalidate partially or completely the initial verification of

form

ance
and

rated

and pro

erly maintained and are used under appropriate environmental and cleanliness condit

ions;

see 5.4;

including definition of manufacturing operations and clear acceptance criteria exist; and

and inspection stations.

the personnelistrained and has reached the competency levels required by the training programme;

the process's specifications, manufacturing and inspection procedures and workmanship standards

visual acceptance criteria are photographically documented, if possible, at the appropriate work

For planning of manufacturing, assembly and integration operation and inspection, see ISO 27025.
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8.6.4 Traceability of processes

Traceability of processes shall be ensured in conformance with ISO 27025.

8.6.5 Process non-conformances and alerts

Non-

conformances and alerts shall be processed in conformance with ISO 27025.

8.6.6 Mandatory inspection points (MIPs)

MIPs

shall be defined in conformance with ISO 27025.

8.6.7

The
semi

Packaging, storage, removal from storage

supplier shall define provisions for packaging, storage, and removal from stdrage for
finished products before and after implementation of processes.

© ISO

2018 - All rights reserved
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Annex A
(informative)

Relationship between materials, mechanical parts,processes

activities and programme phase

A.1 Feasi

In phase A, {
in order to:

a)
b) definet

identifyj]

c) plan thg

bility phase — Phase A

he materials, mechanical parts and processes product assurance tasks shall bé carrie

main programme constraints on materials, mechanical parts and procgsses;
he policy; and

product assurance tasks for the project definition phase.

A.2 Preliminary definition phase — Phase B

he materials, mechanical parts and processes product assurance tasks shall be carrie

r identify requirements;
main new items needed and plan corresponding necessary actions for phase C;

product assurance tasks for the detailed design, development, manufacturing, integr
[ phase and prepare the materials,” mechanical parts and processes plan as part of th
d

preliminary design review,

jled definition-afid production phase — Phase C or D

r D, the materjals, mechanical parts and processes product assurance tasks shall be ca
to:

materials, mechanical parts and processes;

eliminary lists;

d out

d out

htion
e PA

rried

identify critical items;
establish or review an RFA;
support mandatory inspection points identification;

establish evaluation programme, perform test or review test results;

support non-conformance processing (NRB, failure review board);

establish the as-designed lists;

In phase B,
in order to:
a) defined
b) identify]
c) plan thg
and tes
plan; an
d) support
A.3 Deta
In phase Co
out in order
a) identify
b) issue pr
<)
d)
e)
f)
g)
results);
h)
i)
26

establish validation, qualification, or verification programmes (e.g. perform tests or review test
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j)  support the critical design review;

k) support the qualification review;

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

m) support release of manufacture of flight hardware; and

n) Support final acceptance review.

A.4 Utilization phase — Phase E

In pHase E, the materials, mechanical parts and processes product assurance tasks shall'bg carried out
in orfder to:

a) gupport the series manufacturing of recurring products;
b) gupport the investigation of operational phase anomalies; and

c) Update the as-flown materials lists to incorporate the new materials-that can have been added or
¢hanged as a result of NCR activities. In particular, the PMP lists should include the actyal materials
flown on manned and reusable spacecraft and their payloads.
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Annex B
(normative)

Declared materials list — Document requirements definition

B.1 DRD

identification

B.1.1 Req
This DRD is

B.1.2 Purn

The purposg
a project or

The data in
application,

The DML is
QRR) as def

The followir

declare

request|

B.2 Expe

B.2.1 Sco

a) Materialls groups:

1) Thd

uirement identification and source document

provided in this document (5.2.3 and 6.3).

poses and objective

e of the DML is to have a detailed record of all the materials used to-produce the produ
programme.

the DML shall make possible to assess whether the matefials are suitable for a sp
at the supplier and the customer levels (in the approval status column).

ned in the flow chart given in Figures 1 and 2.
1g documents are linked to the DML:

] processes list (DPL); and

for approval (RFA) materials.

cted response

pe and content

DML shall contain the following statements:

“Materialsiare classified into 20 groups depending on their type or their main usd
Table B.1.”

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

rts of

beific

brepared for each “configuration item” at the relevant.stages (e.g. at the start, PDR, CDR and

, See

2)

28

Where no project requirement exists 1or a separate DMPL, mechanical parts are en
on the DML as a separate group with the corresponding numbers.”

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

Table B.1 — Material group numbers

Group Description
number
1 Aluminium and aluminium alloys
2 Copper and copper alloys
3 Nickel and nickel alloys
4 Titanium and titanium alloys

tered
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Table B.1 (continued)

Group Description
number
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 circuithoards
(PCBs)]
16 Rubbers and elastomers
17 Thermoplastics (e.g. non-adhesive tapes and foils [MLI])
18 Thermoset plastics (intluding PCBs)
19 Material aspects of wires and cables
20 Miscellaneous non-metallic materials, e.g. ceramics

b) Contents of the DML

nission profile.

EXAMPLE 11.5:1°KOF.

~—~0One per material type.

1) Item number (applicable to'equipment manufacture level only)

Characteristics of the item number are the following.

— The user shall be identified by an agreed user code for the project.

2) Commercial identification or standardized designation

The DML shall include the information stated@in Table B.4, where the header informatipn identifies
fhe list as the declared materials list and in¢ludes the issue number and date of issue, als follows:

INOTE If heritage is used as justification for approval, it covers the current hardware confjguration and

This consists of the‘\material group identifier and the user code. It takes the form of:
<group number> <identifier within the group>.<running number>.<user code>

Enter the correct and standard designation such as the trade name and the number.

If no trade name exists, enter the manufacturer's name and the number.

For metal alloys, the Aluminium Association (AA) system is recommended for aluminium
alloys, and the American Iron and Steel Institute (AISI) system for steel. For other metals or
alloys, the main constituent is entered first except in the case of a traditional name (e.g. brass

or bronze).

© ISO 2018 - All rights reserved
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For each material, as designated above, use a unique item number. If several lines are used for
different applications or processing, add sub-item numbers.

3) Chemical nature and product type

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

Give the thickness of the material, that can be an important parameter (e.g. epoxy resin,
polyurethane adhesive, Ti6Al4V) .

4) Pro.turement information
Manufacturer or distributor: name of the manufacture and name of the distributorifdifferent.
Procurement specification: provide reference to one of the following:
— [the procurement specification with issue, revision and date;

— |anational or international specification or standard, if this exists,@and identifies the squrce
of procurement (if relevant), with issue, revision and date; and

— |datasheet, in which case indication of issue or date is not applicable.
5) Profcessing parameters

A siimmary 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, thgrmal
tregtment and temperature, and reference to spegification number.

6) Useland location
Thd codes entered shall define the location of the material with respect to:
— |the subsystem;
— |the particular piece of equipment (box or item); and
— |the use of the equipment e.g. a structural element, thermal control, electrical insulation.

If the CI number is notincluded in the list header, then a suitable abbreviation of the relgvant
subsystem is included.

Any restrictions* that apply to the use of a particular material shall be included i the
corfesponding comment column.

7) Enyironniental code

h : P | I RN B q 1 sl o 11 ) )
T E€TCITVIT OITNTCITCAaT COUT IS UTTIITEU TIT ACCOT UdITCT WITIT IdDIC D, Z*

Table B.2 — Environmental code

Environmental code

Radiation/UV/ATOX (R)?

Ambience (A)

Temperature (T)b.c

G: Geostationary
L: Low orbit
B: Radiation belt

S: Outside shadow
L: Outside light

V: Vacuum
H: Hermetic
M: Manned

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

30
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Environmental code

Radiation/UV/ATOX (R)a

Ambience (A)

Temperature (T)b.c

[: Interplanetary

P: Planetary

E: Elevated pressure

a For all materials, a letter is selected from the left-hand column. For materials on the surface
of the spacecraft, the letter “L” or “S” is added.

b Thermal cycling to be indicated by two values, e.g. 3/5.

C “RT” (roomtemnperaturel canbe accented asacodebetween 283 K (10°Cl and 313 K (40 °C)_
T 1 g 7 1 g T 7 t

Materials that are at a boundary between environments shall be described by two sets ofjegdes.

8) Size code

Table B.3.

Table B.3 — Size code

The size code is indicated by an alphanumeric combination, such as A5,;Y/2 or M3 Jas shown in

Size code

Value

0

O<AorVordls1

1<Aor VorM<10

10 <A ot¥or M <100

100 <Aer VorM<1000

1
2
3
4

where

A is the area, expressed in square centimetres;
Vis the volume, expressed in cubic centimetres;

M is the mass,expressed in grams.

particular property.

%) Validation references, justification for approval and prime comments

Column 9.2 is the justification for approval.

Reference shall be niade to relevant test data that demonstrate the acceptability of the material
under the envirgnmental conditions and the application relevant to the particular project
concerned. Spéeeifically, in column 9.1, corrosion (CORR), stress corrosion (SCC), flammability
(FLAM), offgassing (OFFG) and outgassing (OUTG) data or report references are entered.

Standard<abbreviations shall be used to summarize the acceptance status of a material for a

B.2.2—Speciat remarks

a) The change record shall list the successive issues and their release dates since the first formal issue

of the document.

b) The change record shall include a brief description of the updates which contributed to each issue

or revision.

NOTE Table B.1 of this DRD proposes an example of the format and defines the content within the framework

of a project or a programme.

© ISO 2018 - All rights reserved
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C1

C.1.

This|DRD is provided in this document (5.2.3 and 7.3).

C.1.

The

products of a project or programme.

The

specific application, at the supplier and the customer levels.(in the approval status column),

The
and

The

C.2

C.2.

ISO 10794:2018(E)

Annex C
(normative)

Declared mechanical parts list — Document requirements

definition

DRD identification

1 Requirement identification and source document

2 Purposes and objective

purpose of the DMPL is to have a detailed record of all the mechanical parts used to
Hata in the DMPL shall make possible to assess whethér'the mechanical parts are s

DMPL is prepared for each “configuration item” at<he relevant stages (e.g. at the staj
DRR) as defined in the flow chart given in Figures1 and 2.

following documents are linked to the DMPL!

fequest for approval (RFA) materials.

Excepted response

1 Scope and content
Mechanical parts groups:
1) The DPML shdll contain the following statements:

— “Mechanical parts are classified into 11 groups depending on their type or the
see Table C.1.”

2) Af\for a given project it is considered necessary to create new groups, these shall hg
over 61.

produce the

hitable for a

t, PDR, CDR

ir main use;

ve numbers

3) Items that appear in the EEE parts list should not be repeated here.

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

© ISO 2018 - All rights reserved
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b) Contents of the DMPL

34

The DM

as the declared mechanical parts list and includes the issue number,and’date of issue, as folloy

1y

2)

3)

4)

5)

[terh number (applicable at equipment supplier level only)

Thi

nurhber>.<identifier within the group>.<running number>.<user code>
EXAMPLE 2  7.2.1.ACSA.

Chdracteristics of the item number are the folowing.

Commercial identification

Thd correct and standard designation shall be entered such as the trade name plus numl
no frade name exists, then the manufacturer's name and number shall be entered.

Type of part
Material and-surface treatment (if applicable) shall be described.

Pro

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. pyrotechnics, springs and cutters)
55 Control parts (e.g. gears)
56 Fluid handling parts (e.g. diffusers)
57 Heatingparts
58 Measuring instruments (e.g. gauges and thermocouples)
59 Optical passive equipment
60 Magnetic parts
61 Other parts

PL shall include the information in Table C.3 where the header information identifies th

5 consists of the mechanical part identifier and the‘user code. It takes the form of <g

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 notichange during the life of the mechanical parts list.

curement information

e list
Vs:

roup

er. If

Name of the manufacturer and name of the distributor shall be given if different.

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 with issue, revision and date.

Elementary function, main characteristics

The function of the mechanical part shall be entered.

The main characteristics of the mechanical part shall be entered.

EXAMPLE3  Number of revolutions per minute for a ball-bearing.
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6)

7)
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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); and

— the use of the equipment.

Environmental code

Lanl] - o | o1 - h o - | i L o DN R | Fallia)
I'IIT TIIVII UILITITIILAdI CUOUC 15 UCTITITU IIT dLLUTUATIILT WILIT 1dUIC L. 4.

Table C.2 — Environmental code

Environmental code

Radiation/UV/ATOX (R)2 Ambience (A) Temperature (T)b.c
G: Geostationary S: Outside shadow V: Vacuum 10 to 100 K
L: Low orbit L: Outside light H: Hermetic 2:101to 200K
B: Radiation belt M: Manned 3:201t0o 300K
I: Interplanetary E: Elevated presstre 1/4
P: Planetary

a  For all mechanical parts, a letter is selected from the leftshand column. For mechanical parts o
surface of the spacecraft, the letter “L” or “S” is added.

b Thermal 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).

n the

Criticality

Enter “C” for critical or “N” for-non-critical. If a mechanical part is considered
reason for the criticality andmethods of control shall be entered.

Supplier reference and prime comments

The supplier referefice and prime comments shall be used to enter all additional
that are necessany'in order to obtain customer approval.

This information comprises reference and issue of the RFA or approval, mech
justification file, evaluation reports and deviation requests.

critical, the

information

hnical parts

Refepence shall be made to the relevant test data that demonstrate acceptability of the

mechanical part under the environment conditions and the application rele
particular project concerned.

vant to the

Standard ahhroviatione chall ho used to summarize the accontanco ctatuc of 4 Mmaoce

anical part

OtTH T T Tt oo o C Y o e T O T O T T O o E Ot O Ot T T T AT T I T o e e e Pt e Ottt oo O o 1t e

for a particular property. These shall be defined by the customer.

In order to justify the use of a material for flammability resistance, the material thickness and

height of oxygen share shall be listed.

C.2.2 Special remarks

a)

b)

The change record shall list the successive issues and their release dates since the first formal issue
of the document.

The change record shall include a brief description of the updates which contributed to each issue
or revision.
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NOTE Table C.3 of this DRD proposes an example of the format and defines the content within the framework
of a project or a programme.
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