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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.
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Introduction

The organic adhesive materials have been widely applied in most components of space systems, not
only for structural adhesion but also in embedding electronic units and fixing little devices. Hence, the
reliability and performance of adhesive materials is essential to the space system performance and
safety. Especially for space applications, the environmental adaptability and reliability of adhesive
materials is the critical factor to mission schedule and success. This document establishes primary
characteristics requirements, selection criterion and procedure for helping space system designer or
manufacturer select the best-fit adhesive. Manufacturing process requirements and quality assurance
for adhesive materials selection are provided to confirm their compliance with the requirements of

spac
addit

Fapplications. ANNEX AL provides Teferences 10T generat test metinods for property char
ional surface preparation and cleaning requirements, and verification of the adhesive

©ISO

2022 - All rights reserved

cterization,
lifetime.


https://standardsiso.com/api/?name=fddc921e7bcc3b97ddb1be32f48dc0e2



https://standardsiso.com/api/?name=fddc921e7bcc3b97ddb1be32f48dc0e2

INTERNATIONAL STANDARD ISO 24564:2022(E)

Space systems — Adhesives — General requirements

1 Scope

This document specifies general requirements for adhesive selection with the adhesive bonding process
and quality assurance used in space systems.

This[document can be applied to different types of adhesive materials in space systems, such as launch
vehigles, satellites, spacecraft and space station for the following applications: bondingycomponents
embe¢dding (only for space application), sealing, fixing and repairing.

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 of the referenced document (including any amendmenpts) applies.

ISO 14624-3, Space systems — Safety and compatibility of materials — Part 3: Determination of offgassed
prodicts from materials and assembled articles

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO gnd [EC maintain terminology databasesfor use in standardization at the following addresses:

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

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

3.1
coefficient of linear thermal)expansion
reversible increase of a material per unit length per degree change in temperature

3.2
coefficient of moisture expansion
AcmE
X Al/l
YemE=
Myater /mcamplP
where
Al/l is the relative length change referred to as strain;
My.aer 1S the weight of the absorbed water;
Mgample 1S the dry weight of the sample

©1S0 2022 - All rights reserved 1
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3.3

curing

process of converting a prepolymeric or polymeric composition into a more stable, usable condition by
polymerization and/or crosslinking

Note 1 to entry: With adhesives, curing results in the development of the strength properties.

[SOURCE: ISO 472:2013, 2.243, modified — The alternative preferred term "cure, noun" has been
removed; the original note 1 to entry has been removed; the original note 2 to entry has become note 1
to entry.]

3.4
glass transjtion temperature
Tg . . . . -
approximat¢ midpoint of the temperature range over which the glass transition takes place

Note 1 to entfy: The glass transition temperature varies significantly, depending upon the spéeific property and
the test method and conditions selected to measure it.

[SOURCE: IS0 472:2013, 2.441, modified — The symbol T, has been added ]

3.5
liner
treated shedt to cover the adhesive temporarily to facilitate handling-or unrolling

[SOURCE: IS0 29862:2018, 3.6]

3.6
pot life
maximum period of time during which a multi-part adhesive can be used after mixing the compongents

[SOURCE: I§0 10364:2015, 3.1, modified — The alternative preferred term "working life" has [been
removed.]

3.7

substrate
object or seri-manufactured product(&:g. wire, extruded metallic section or plastic profile, sheet,|film,
paper, textile product) on which a coating or layer of another material is applied from the gas, liqyid or
solid phase by coating, by laminating or generated by a chemical process

Note 1 to entfy: In adhesion, the term “substrate” often is a synonym of adherend.

[SOURCE: IS0 472:2013,2.1128, modified — Note 2 to entry has been removed.]

3.8
surface preparation
physical an}/or chemical treatments applied to adherends to render them suitable (or more suitjable)
for bonding

[SOURCE: IS0 472:2013, 2.1613, modified — The alternative preferred term "surface pretreatment” has
been removed.]

3.9

thermal conductivity

proportionality coefficient that represents the relationship of heat flux and temperature gradient,
where heat flux on an isothermal surface is proportional to the temperature gradient in the normal
direction on the isothermal surface

Note 1 to entry: It is expressed in watt per meter kelvin (W/m*k).

[SOURCE: ISO 16525-3:2014, 3.6, modified — The symbol k has been removed.]

2 © IS0 2022 - All rights reserved
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3.10

thermal decomposition
process whereby the action of heat or elevated temperature on an item causes changes in the chemical
composition

[SOURCE: I1SO 472:2013, 2.1285, modified — Note 1 to entry has been removed.]

3.11

volume resistivity
electrical resistance of the isotropic electrically conductive adhesive for a given cross-sectional area or
given length

Note

length of the isotropic electrically conductive adhesive. ISO 16525-2 specifies measurement ime
isotr¢pic electrically conductive adhesive, which is applied to a circuit board that is similar to th
practfice.

Note

[SOURCE: ISO 16525-2:2014, 3.2, modified — The symbol p has been removed.]

4

4.1

4.1.1 Classification of adhesive application

The

repajring, as shown in Figure 1.

1 to entry: Electrical volume resistivity is converted to resistance per given cross-sectional

P to entry: It is expressed as ohm metre (Q-m).

$election requirements for adhesive materials

General requirements

hpplication of adhesives used in space systems includes fixing, bonding, sealing, emf

Fixing: using the adhesive to reinforce the joints of connected components.

Bonding: state in which two materials surfaces are held together by interfacial force
the adhesive.

$ealing: application of the(adhesive to the seam of two components, in order to keep th
decrease the inner gas reléasing.

Embedding: processyof encasing completely a component by pouring the adhesive
¢uring.

Repairing: the damage part is repaired by the adhesive.

Area or given
thods for an
b one used in

bedding and

s formed by

£ vacuum or

over it and
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Figure 1 — Application of adhesive used in space systems

4.1.2 Selgction criterion

a) The wo
which t
the spa

rkability of adhesive materials is highly dependent.on the environmental conditions y
he spacecraft is operated. The designer shall fully*consider the application environmg

on-groynd and during its service life.

b) For a n¢w mission or product, materials already qualified for other missions or products s}

be eval

hated before the final selection. This- evaluation should be based on the environm

conditigns of the new mission and desighyequirements of the new product, the joint design|
perfornmance requirements of the new. product. If there is no available adhesive that can mes
mission|requirement, the designer can start the selection of a new adhesive.

c¢) For a ngw adhesive and process, a’series of experimental qualification shall be done accordi

the mis

bion requirements.

d) Verificafion reports andprocedures shall be approved by the designer, project manager and qy
manager. When requested by the customer and agreed by contract, verification documents sh
also approved by the{customer.

e) The dedigner shall choose an adhesive supplier that can provide the manufacturing process

for trac

4.2 Selec

bability:

nder
nt of

e mission. Adhesive materials shall cope with the performances required during thg life

jould
ental

and
t the

hg to

ality
ll be

data

1on procedure

4.2.1 Primary characteristics before selection

The selection of the adhesive is based on the knowledge of key characteristics depending on the
application as described in Figure 1. These characteristics are listed in Table 1.
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Table 1 — Primary characteristics considered for adhesive selection

Properties

Application classification

Bonding

Sealing

Embedding

Fixing

Repairing

Remarks on selection

Shrinkage

The shrinkage determines the vol-
ume change in curing process; it also
determines the internal stress and
apparent planeness.

The adhesion requirement differs be-
tween structural bonding and sealing.
The strength of structural bonding

=

dhesion

strongly depends onsth|
adhesive, the typefofit
and the type of design of
test method should be ¢

on the systémstructure.

e type of the
he substrate
the joint; the
hosen based

h

Glas
temperature

5 transition

For organicadhesives, t
sition temperature shoy
of-the/operating tempe
forthe adhesive to ensur
of the adhesive's proper
regard to cold-setting a

he glass tran-
ld be outside
rature range
e the stability
ties. But with
Hhesives, the

glass-melting temperatiyire cannot be

beyond operating tempe
For T, characterization,
shall remove the moist
characterization shallb
in wet condition for lau

rature limits.
the designer
ire factor. T,
2determine§
hchers.

Ele¢trical vol-
ume resistivity

When the adhesive is us¢
conduction or electrica
adhesion (adhesives used
attach of semiconductot
assembly of printed cir
electrical resistivity shd
sensitivity to temperatui]
ing temperature range.

bd for electric
ly insulating
inwiring, die
- and surface
cuit boards),
uld have low
e in the work-

Thgrmal con-
ductivity

When a thermal conduc
is used for embedding
thermal conductivity sh
design requirement.

tive adhesive
ind bonding,
buld meet the

Thermal de-
composition
temperature

Thermal decomposition|
limits the highest ope
perature of the adhesiv
be used to judge the c
adhesive's molecule stj
the environment adapt

temperature
rating tem-
e; it also can
hange of the
ucture after
hbility test.

Outgassing

Outgassing characters of the adhe-
sive shall fulfil the contamination
requirement of the space systems.
The quantity of outgas is different
depending on the adhesive molecule
and the moisture structure.

Operating tem-
perature

The minimum and maximum temper-
ature values, at which properties of
bonding, sealing embedding, fixing
and repairing variate according to
the designer requirement.

© IS0 2022 - All rights reserved
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Table 1 (continued)

Properties

Application classification

Bonding

Sealing

Embedding

Fixing

Repairing

Remarks on selection

UV-resistance

Adhesives applied on the outer sur-
face of a spacecraftare subjectto UV
rays. Thermodynamic properties and
adhesion are degraded by UV. The
amount of UV received by a spacecraft
is determined by the orbital altitude,
expected lifetime and shielding effect

£l £
Ul LUIIT DPQLCLI dlt.

Electrons, p|
tons radiati
resistanc

0~
on

Adhesives should withstafid4evels
of electrons and protons.radigtion.
Thermodynamic properties anfl ad-
hesion are degraded’by radidtion.
The dose received'by a spacecrpft is
determined by the orbital altitude,
expected lifétime and shielding gffect
of the spdeecraft.

Atomic oxy¢
resistanc

Adhesives applied on the outef sur-
faceof a spacecraft are exposed to a
large quantity of atomic oxygen which
depends on the orbital altitude. Ther-
modynamic properties and adhg¢sion
are affected by atomic oxygen.

Refractiv
index

When the adhesive is used to pond
an optical device, the thermal-optical
properties shall satisfy the migsion
requirement.

Thermal str]
resistanc

eSS

The adhesive shall withstand [tem-
perature cycling. The temperdture
cycling test of the adhesive sh3ll be
performed with substrates.

Corrosion 1
sistance

The adhesive shall withstand chemical
and biological corrosion. The physical
and chemical properties of the ddhe-
sive are affected by corrosion| The
corrosion test method is deternjined
by the environment of space systems.

Service lif]

Accelerated environmental testls are
used to estimate the life time df the
adhesive.

the volume change of the adhesive

The thermal expansion deternEines
in working temperature; also if can

Thermal ex
sion

influence the stress generated by the
adhesive. The designer shall give a
definition value based on the mission
requirements.

© IS0 2022 - All rights reserved
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Table 1 (continued)
) Application classification )
Properties - - - — — Remarks on selection
Bonding | Sealing | Embedding | Fixing | Repairing
The hygroscopic or moisture expan-
sion determines the volume change
of adhesives due to absorption and
desorption of moisture, which can
influence the stress generated by the
adhesive. The designer shall consider
these effects in frame of the adhesive
Motstureex setectiomrand juiut definition based
: - + - + + I :

(ilansmn on the mission requinements of the
respective configuration, for example,
moisture absorption shall be consid-
ered in case ef stringent requirements
on dimensional stability. The coeffi-
cient ofymoisture expansion should
be given'if required by the mission
orthe’customer.

4.2.2 Selection steps

Seledting the right step is key to finding the best-fit adhesiveéfficiently. Figure 2 shows a flowchart for

the sglection of a new adhesive.

a) The designer shall define the mission requirement/before adhesive selection, includirlg system or
¢omponent structure, environmental conditions;the application’s performance levels, ¢tc.

b) Adhesive selection shall be made by desigfiers based on their concern(s) on the pghysical and
¢hemical properties of the adhesive, and-then the designers select the potential availaple adhesive
for further test.

c) The space system manufacturershall design a reliable manufacturing process, which is achievable
gdnd controlled. The configuration, the cleaning, the application of chemical convergion coating,

rimers and the surface preparation of the part(s) to be sealed or glued are considergd as critical
$arameters of the adhesive bonding process, which govern the performance of the adhgsion.

d) $tandardized test methods shall be selected to assure adhesive application performance and

aterial compatible./Accelerated environmental tests like thermal cycle, thermal acce]eration and
frradiation alsp-shall be performed according to representative conditions of the mission or the
roduct environment.

e) fter completing the first four steps, if there are several potential adhesives which meef the mission

equirements, the designer shall choose the best one after considering economic, envir
nd'healthy regulations constraints. But if there are no adhesive to meet the mission re
he_designer shall go back to step a) and re-evaluate more adhesives, or change desig

nment, safe
quirements,
n (adhesion

structure, load pass) and service conditions (temperature, radiation dose) until finding one
available adhesive.

© IS0 2022 - All rights reserved
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Define mission requirement

Selecte potential available adhesive

Design reliable and available
manufacturing process

)

Design change Service condition
(e.g. adhesion ' eStimation{
structure; toad iprevenentfe-s:
pass) temperature,
radiation dose)

Assure application performance and
material compatible

)
— | ) S

Make final selection

)
—

AvVailable adhesive No available adhesive

\
)

Applly selected adhesive
in aerospace system
production

Figure 2 — The prdcedure of adhesive selection

5 Test methods for adhesiveproperties

5.1 Genefal

The adaptapility and reliability of adhesive are confirmed by testing properties. Appropriatg test
methods shpll be selected based on the actual application; and the test plan shall be reviewdd by
the designer and the customer. The test report shall be approved and registered. Table A.1 proyides
methods to perform the measurement tests for the properties specified in 5.2 to 5.13.

5.2 Shrinkage

Shrinkage characters are obtained by measuring the volume or thickness change of the adhesive before
and after curing. The curing process (temperature, moisture and intensity of illumination) affects the
shrinkage behaviour of the adhesive.

5.3 Adhesion

The adhesive strength is obtained by using appropriate standard methods on representative test sample
of the real joint system structure (same substrate surface preparation process, cleaning process, curing
process).

8 © IS0 2022 - All rights reserved
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Glass transition temperature

The glass transition temperature of the adhesive can be obtained through measuring dynamic
mechanical properties and the expansion coefficient method. The curing process of test samples shall

be id

5.5

entical to products.

Electrical volume resistivity

The electrical volume resistivity of the adhesive is obtained using the measuring probes and an

appr

The
volt

5.6
The

thermogravimetric analysis under inert gas atmosphere. The samples~for thermal de

temp]

5.7

The

appa
to th
surfd

Fort
cond
meas
whic

5.8

The
rod
instr

5.9

The
effed
grou

e

opriate voltage or resistance meter.

€asuring devices shall have the required accuracy and smooth regulation of the
. The humidity, temperature, pressure, etc. of measurement shall be recorded.

Thermal decomposition temperature

thermal decomposition temperature of the adhesive can be determined by the

erature test shall have the same preparation process with products:

Thermal conductivity

thermal conductivity of the adhesive can be obtained through steady-state heat
[ratus and the pulsed laser flash method. Dimensions efithe samples shall be selected
e requirements of the applied test method. The samplés shall have identical thickness
ces to decrease test errors.

he pulsed laser flash method, the density andsheat capacity shall be known to calculate
uctivity. For the thick bulk adhesive where*pores are generated, thermal conductivit
ured via the indirect method of coupling substrates whose thermal conductivity is
h are adhesive.

Thermal expansion
coefficient of linear thérmal expansion of the adhesive can be obtained by

dilatometers. The material shall exhibit sufficient rigidity under the stresses
umentation.

Ground environment durability

environmental conditions at the launch site, especially the temperature and humid

nd environment conditions.

applied test

method of
romposition

flow meter
by reference
and smooth

the thermal
y should be
known and

1sing push-
mposed by

ity, have an

t on the'durability of adhesives. The service life of the adhesive changes under the influence of on-

5.1

outgassing

The outgassing character of the adhesive shall fulfil the contamination and moisture ingress

requ

irement of the spacecraft.

5.11 UV-resistance

The expected lifetime, attitude, geometry of the spacecraft and potential artificial UV light sources
determine the amount of UV fluence that the space system receives.

Changes in the adhesion of the tested specimen and thermodynamic properties including glass
transition temperature and thermal decomposition temperature shall be evaluated.

©ISO
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5.12 Radiation resistance

The expected lifetime, shielding effect of the space system, and attitude determine the dose that the
space system receives.

Changes in thermodynamic properties and adhesion of the tested specimen shall be evaluated.

5.13 Atomic oxygen resistance

The expected lifetime, attitude, and geometry of the spacecraft determine the amount of atomic oxygen
that the space system receives.

Changes in fhe adhesion of the tested specimen and mass shall be evaluated.

6 Lifetime verification and failure

6.1 Lifetime verification

The lifetime verification can be achieved by thermal acceleration experiments, thermal cycle, corrpsion
and exposufe of moisture, temperature and load based on real conditions. The test plan shall be
fully justifigd and approved by the user. The test sample shall be assessed by the assembly test|with
adhered substrates to guarantee the test reliability. Table A.3 provides reference standards to verify
the adhesivg lifetime.

NOTE Lifetime verification of the adhesive can be calculated under one setting parameter like temperpture
or moisture. AAs there is no exact model to predict the lifetime for now; the prediction value of accelerated agling is
only for referfence.

6.2 Failure

6.2.1 Failure mode

The failure modes of the adhesive are different according to the application as specified in ISO 1(0365.
Adhesive miaterials failure is complextowing to different actual applications; it generally includes
adhesion joint debonding or failure-of the substrate, surface crack of the adhesive (embedding,
repairing agplication). For the prjimer application process, lack of adhesion between the primer and the
adhesive or|the primer with substrate can also lead to adhesive bonding failures. All these failures are
considered finacceptable andiindicate bad adhesion structure or the lack of chemical bonding betfveen
the substratle and adhesivé materials. But for elastomer material or composites bonding, the ruptyre in
the interphgse adhesive/Substrate can be accepted because of the inter-diffusion phenomena.

When the applicatieh'of the adhesive is in a low temperature environment, the failure mode may change
due to highdr elastic modulus of the adhesive and stress created by CTE mismatch, even if the adhpsive
has excellenft performance at room temperature. In this case, the modification of failure can be accgpted
if the mechamnismrof adhesiomr s wett performredat Toonr temperature:

6.2.2 General failure analysis and preventive measures

Inappropriate failures are caused by uncertain environmental conditions during all the life cycles,
inappropriate surface preparation, inappropriate adhesive selection, insufficient quality control of
gluing process with insufficient training of operators and inappropriate design of the adhesive bond.
An analysis shall be performed in order to find the root cause of the failure. The analysis shall cover
the whole manufacturing process and application condition, including the raw material supplier,
adhesive bonding and transport process, worker training, and environmental effect which may cause
a degradation or failure to occur. Preventive measures are necessary to remove the cause of the failure
by means of a different material selection, or a change to one or more of the processing steps, in order
to satisfy the mission requirements.

10 © IS0 2022 - All rights reserved
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Adhesive bonding process design, safety and environmental protection

requirements

7.1 General requirements

The space system manufacturer shall prove that adhesion is well mastered. A well-detailed application
procedure and a reliable control plan which gathers all the key parameters to monitor during all the
steps of the process (workshop environment, glue preparation, surface preparation of the substrates,
surface cleaning, and adhesive bonding process) shall be available. Demonstration of repeatability of
the performance of adhesive joints shall be done before manufacturlng fllght products The design of

the aghests

Failure occurs

Defign a glumg Verify the Design necessary
profess based on repeatability, gluing tools to Reliapility
the[properties of reliability, safety increase gluing verifitation
the selected of the gluing eff1c1ency and
adhesive procecss quality

Demonstrate the safety

and validity of tools
i
Trajn technicians ) Optimize the
acdording to the Establish procedure based Documgent the
gualification a qualification on the actual whole prfocedure
program programt gluing process

d)

f)

Figure 3 —\The flowchart of adhesive bonding process design

Process technology and tool design requirements

.

[he adhesive ¢ontainer shall be labelled with the name, production date and expiratipn date. The
ddhesive shall be stored according to the supplier’s requirements and isolated from firg¢ and heat.

As foramulticomponent adhesive, blend all the components thoroughly according to thg proportion,
and apply the blended adhesive in the pot life.

The adhesion procedure is qualified and documented to be used in production after demonstrating
repeatable and reliable processing steps. The characterization outside the process limits is also
documented by the space system manufacturers, material and process department to ensure
process robustness.

The material and process department shall establish available surface preparation processes, to
ensure that the substrate surface is properly prepared according to the type of bonding material.
Table A.2 provides additional surface preparation and cleaning requirements.

The material and process department and space system manufacturer shall define the appropriated
means to overcome gluing operation difficulties met in real operative conditions.

The designer shall give the bond line thickness; and the manufacturer shall give the amount of
adhesive.
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g)

h)

j)

k)

D)

7.3 Safety and environmental protection requirements

a)

b)

d)

8

8.1 General requiréments

a)

b)

8.2

a)

12

The gluing materials primarily prepared in terms of chemical and physical state shall introduce no
pollution.

For hot curing adhesive and radiation curing, including visible (blue) light, UV and infrared (IR),
the curing process shall not influence other parts close to the gluing part.

The cure conditions including temperature, applied pressure, time, moisture and contamination
shall be controlled efficiently according to the material and process department and space system
manufacturer requirements.

The designers shall control the adhesive joint parts dimensional tolerance and pressure to ensure
the perfnrman‘p of the adhesive

The mdterial and process department and space system manufacturer shall give & |définite
requirement to avoid the contamination to products by the adhesive in the adhesive‘bornding
process

When the substrate with film adhesives needs to be transported during the manufacturing prgcess,
the liner shall be used to avoid damage and contamination.

The adljesive materials shall be environmentally compatible; and-the properties variation ynder
temperature, irradiation and thermal vacuum conditions shall meet the environmental protection
requirements.

NOTE Itis presupposed that the local safety regulations are’considered.

The effised pollutant shall meet environmental protection requirements, which shall ngt set
off a chemical reaction with the surrounding gas“composition to generate toxic substang¢e or
inflammable, explosive, or toxic secondary dangerous compounds.

The adhesive materials used inside the. manned pressurized cabin shall be inspected by fire
retardapcy test, combustion production test, and toxic off-gassing test. The adhesive matgrials
used ouftside the pressurized cabin shall be inspected by the material outgassing test.

For adhlesives used inside the manned spacecraft, the toxic off-gassing character shall meet the
requirements of SO 14624-3.

Quality assurance requirements

The requirements for the adhesive bonding process and raw materials shall be documented for
training workers and inspectors.

The space system manufacturer should identify the production process, raw materials and actions
that influence the properties of the adhesive and should also provide adequate monitoring of the
production process, raw materials and actions.

The designers shall define the design key characteristics related to the quality of adhesive bonds;
and the space system manufacturer shall define the production key characteristics with process
control parameters.

Inspection

The space system manufacturer shall perform an incoming inspection on all materials and
components used in the adhesive bonding process.
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b) Inspection items shall be based on the specifications by the space system manufacturer; and
inspection results of every batch shall be recorded.

c) The adhesive materials that passed the inspection test shall be used in the required shelf life
indicated in the specification or the contract.

d) Ifthe first inspection fails and the adhesive supplier doesn’t accept the result, a generally accepted
third party shall be introduced to arbitrate; and the arbitration result is the final conclusion.

e) Foradhesive materials that are sensitive to storage conditions, periodic inspection (visual, physical,
mechanical tests) shall be conducted.

f) ﬁor the adhesive beyond shelf life, follow the specification requirements if theydpecification

eclares decisively that it can be used after passing the re-inspection with specifiéd tegt items and
tthe period of validity for the re-inspection result.

g) The space system manufacturer shall ensure all gluing system and tooliig has no [detrimental
¢ffect on the manufacturing process; all gluing devices and tools shall be ¢alibrated periodically.

8.3 | Traceability

a) When the designer gives sample preservation requirements,the’space system manufgcturer shall
Ereserve the adhesive sample (film of adhesive, mechanicaltést samples or other samplles required

y the designer) of every batch production for re-inspectign‘test. The batch informatioh of samples
ghall be labelled definitely.
INOTE The preservation condition and time is documented by the designer.

b) When one or more requirements for the adhesive bonding process need to be changed, the change
initiator shall issue an exception document to be approved by the designer and |responsible
}E‘ogram manager. The material and proeess department shall investigate the conseqyience of any

odification of the adhesive bonding process.

c) The permissive document shallcbeissued to the material and process department;|and related
raining should be done with the support of the designer and quality manager if necesgary.

d) All changes and revision§ shall be registered, including the date of change, the designation of
¢onfirmatory document'and the numbers of pages (changed, new and annulled).

8.4 | Worker and inspector training

The enterprise shall’establish a systematic training system. Every new worker and inspégctor for the

adhesive bonding process shall be trained and qualified before performing adhesive bondinig processes.

The festablishment of the training system should be in accordance with the flowchart showed in

Figufte 4. [fthe customer requires training in an external school, the space system manufacfurer should

send|the worker to the external school approved by the customer to be trained and qualifigd.

© IS0 2022 - All rights reserved
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Qualify the
Record the workers Re-test should
test and or start be carried out
skill status re-training ifitis required
DIroCess

Train and
certify

Prepare the
training

. relative
materials

personnel

. N
Re-train unqualified
personnel or
organize new
personnel training

Figure 4 — The flowchart of training system
a) The sppce system manufacturer shall document all training materials, including process
requirements, test paper, practical assessment and inspection standards.

b) The prjocess management organize training and assessment for werkers and inspeftors
systematically.

c) The test and skill status of all workers and inspectors should be-tecorded and traced in hyman
resource management.

d) For unqualified personnel, re-training should be carried out\or new personnel training should be
organizgd.

e) Re-test[should be carried out after a period of timetif it is necessary according to the designer
requirement.

f) The depigner shall examine the training process to determine whether it is well done| and
appropriate.
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