EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the following (for the purpose of
consistency of data delivery etc): Airframe, Systems, Propulsion, Interiors (including seats)

AMC 20-29
. AMC 20-29 Effective: 26/07/2010
Is there a need to consider separate documents?: Annex II 10 ED Decision 2010/003/R of 19/07/2010
- a reference regulator guidance/intent Compoive Aircraft Structure
a nd/or 0. TABLE OF CONTENTS
. . 1. PURPOSE
- an industry guidance content 2 OBIECTIVE
3.  APPLICABILITY...uasus
4. RELATED REGULATIONS AND GUIDANCE...
e.g. use existing outline format, 5. GENERAL
6. MATERIAL AND FABRICATION DEVELOPMENT ...

MATERIAL AND PROCESS CONTROL.vevierunueeserasnns

DEes1GN CONSIDERATIONS FOR MANUFACTURING IMPLEMENTATION ..
STRUCTURAL BONDING «.uvvveeeeranieenieeiissneceenens
ENVIRONMENTAL CONSIDERATION
PROTECTION OF STRUCTURE ..
DESIGN VALUES .....
STRUCTURAL DETAILS,

AMC 20-29/AC 20-107B ‘Composite Airframe Structure’?
Other possibilities:

- SDO document?

- Composite Modifications Document Format (ref. FAA presentation Tuesday)? 7. PROOFOF STRUCTURE - STATIC....

8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE..

pomepor

W NNNonhRWw WNNNNN

Al DAMAGE TOLERANCE EVALUATION. ..veivniensiaeeiennnanes
B.  FATIGUE EVALUATION .evvvimritnrenieesininee e nanaeeenen
C.  COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION...

19

For the purposes Of diSCUSSIOn Onlv, assume this format 9. PROOF OF STRUCTURE — FLUTTER AND OTHER AEROELASTIC INSTABILITIES . 19
10. CONTINUED ATRWORTHINESS.....

— AMC 20-29 (similar flow/content to the Composite Mod Doc etc) A DeSIGN FOR MAINTENANCE .. 20

B. MAINTENANCE PRACTICES .
C.  SUBSTANTIATION OF REPAIR .
D. DAmMAGE DeTECTION, INSPECTION AND REPAIR COMPETENCY ..... .. 21

11. ADDITIONAL CONSIDERATIONS....

AL CRASHWORTHINESS .

Is this format reasonable for this task? B.  FIRE PROTECTION, F

C. LIGHTNING PROTECTION
APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ...couuuseminninssssssnsnnsssnsnnanns

EASA Please ldentlfy alternatlveS? APPENDIX 2 — DEFINITIONS c.icviiiinianans

APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS...ccccvuusiansannnnns




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc): Airframe, Systems, Propulsion, Interiors (including
seats) AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

AMC 20-29
Composite Aircraft Structure

For the purposes of discussion, assume this format: . TADLE OF CONTENTS

0,
2. (o] i8] S e e e e e 2
1 and 2. Pu rpose and Objective: 3. APPLICABILITY survvevererueressesmsseressesssenens 2
B . . . . 4. RELATED REGULATIONS AND GUIDANCE ....... e 2
TO pro\”de Safe' and prac“cal’ |ndustry 'Ievel play|ng f|e|d’ 5. GENERALevrvessesseesssemsesssssssssesessssssssesssssen 2
. . . 6. MATERIAL AND FABRICATION DEVELOPME 3
guidance and to document good common practice relating A MATERIAL AND PROCESS COMTROL. ... 3
to AM ‘parts of no/low criticality’ 5 ELZ?E:ZE;iizgéti‘;;;;;"' 7
© Demowvaies e ]
G. STRUCTURAL DETAILS......... 7
7. PROOF OF STRUCTURE — STATIC isitirsrimasssmsssnmsssssssnssssasssasssnnss w8

8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE.

A, DAMAGE TOLERANCE EVALUATION....everroirnreesceusiesaeeenans
B.  FATIGUE EVALUATION ...ooovtireeeeesraneeeesinne e e
c. CoMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROEL
10. CONTINUED AIRWORTHINESS

A. DESIGN FOR MAINTENANCE ..
B.  MAINTENANCE PRACTICES....
c. SUBSTANTIATION OF REPAIR ...... 221

Is this reasonable for this task? D.  DaMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY .

11. ADDITIONAL CONSIDERATIONS wummmmmasmsmnnnnssssansnnan

Please identify alternatives? A CRASHWORTHINESS......

B. FIRE PROTECTION, FLAMMABILITY AND THERM.
c. LIGHTNING PROTECTION ..vvnieenieeeaannnnns

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ..

EASA APPENDIX 2 — DEFINITIONS wvuensnsssssneranes .
APPENDIX 3 - CHANGE OF COMPOSITE MATERTAL AND/OR PROCESS...u...ueersecsssenss




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc): Airframe, Systems, Propulsion, Interiors (including

AMC 20-29
seats) _
AMC 20-29 Effective: 26/07/2010
IA Iicabilit , ma need reViSion Annex II to ED Decision 2010/003/R of 19/07/2010
. re NOTE: Para. 3 ’ :
3. Appllcablllty: . Rp . y. .y élztl(i;oosifz;\ircraft Structure
subject to the discussions in slide 6 onwards.
0. TABLE OF CONTENTS
Metallic and non-metallic AM parts (of no/low criticality), 2 oeecre... 2
. . . . . 3. APPLICABILITY - %)
AM repairs (including repair by replacement), as applicable s reare recutations ano curbance ... .2
. . 5. GENERAL..cicviriisirnsinssss s s s ssama s nnnans .2
to a range of products (airframe, systems, cabin safety, ¢ warerano raonrcaron peveLopmen .

MATERIAL AND PROCESS CONTROL veviersusueeserassnseessssssnesensssssanssssscansaesaessansesensnaes
DEes1GN CONSIDERATIONS FOR MANUFACTURING IMPLEMENTATION
STRUCTURAL BONDING ...ccvenennn
ENVIRONMENTAL CONSIDERATIONS

propulsion etc)

PROTECTION OF STRUCTURE ..
DESIGN VALUES ..........cc....
STRUCTURAL DETAILS...........

pmmeoo >

- CS23,25, 27, 29, CS-E, CS-P (+ FAA equivalents)

7. PROOF OF STRUCTURE - STATIC....

8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE...

A, DAMAGE TOLERANCE EVALUATION......

H H H B.  FATIGUE EVALUATION ....cocvrmarenennn.
= type_certlflcate, restrlcted type'ce rtlflcate Or c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION
9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19

supplemental type-certificate; certificate/approval hoIdErs; 1. conTINUED AIRWORTHINESS uwmwromecesomemmsssmesmsreme 19

. H H . H Al DESIGN FOR MAINTENANCE ... 20

parts manufacturers; material suppliers; and maintenance 5. MARNTENANGE PRACTICES 11 20
c. SUBSTANTIATION OF REPAIR 1eeviitiei i eas s ee e s s s ee s ae et e e s s s nn e e e 21

H H H D.  DAMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY ... 21

and repalr Organlsatlons' 11. ADDITIONAL CONSIDERATIONS.... w22
Al CRASHWORTHINESS .. tvneeunneessssnnsesneesnaneanne 22

B. FIRE PROTECTION, FLAMMABILITY AND THERMAI 23

. o c. LIGHTNING PROTECTION . cceeseinissinninsensseeesesanseman s een e 25

Is th IS reaso nable fo r th IS taSI(’) APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ... 27

EASA APPENDIX 2 - DEFINITIONS wiernsassannns 30
Please Identlfy alternatives? APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS........ .33




EASA — AM WG1 - PREPARATION/WORKING SLIDES

. e . please read with spreadsheet
3. Applicability continued:

Emphasis: Consider decision makers, typically in the supply chain beyond Type Cert Holder:

Reminder: Decision makers/designers exist in a diverse range of organisations with a broad range of capabilities and
experience supporting a broad range of approvals... impact upon safety may not be clear to some of these organisations

- Supplemental Type Cert Holders

- Design Organisation Approval (DOA) Holders supporting MROs etc, e.g. under minor change approval, provided all
aspects of the change meet the requirements for minor classification.

- ETSO/TSOs

- PART 145 organisations interpreting PART 145 etc (for information - allows repair by replacement)

- Stakeholders new to aviation, e.g. AM Machine Manufacturers.

- Regulators (in order to help define a ‘level playing field’ for industry) Is this reasonable for this task?

Please identify alternatives?

EASA Note: EAAMIRG Action: Standardisation: understanding and use of ‘standards’ _



EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the following (for the
purpose of consistency of data delivery etc): Airframe, Systems, Propulsion, Interiors (including seats)

AMC 20-29

4. Related Regulations and Guidance/ 5. General:

) ) ) . 0. TABLE OF CONTENTS
- add list of key requirements in Appendix ? L PURPOSE...
Airframe, Systems, Propulsion, Interiors (including seats) VLT L A
4. RELATED REGULATIONS AND GUIDANCE
5. GENERAL....
.. . ... 6. MATERIAL AND FABRICATION DEVELOPMENT
- add ‘Criticality’ definition? A MTERIAL AND PROCESS CONTROL.rr e e
C  STRUCTURAL BOMDING sreorae s
D. ENVIRONMENTAL CONSIDERATIONS .....
- add need for simplified FHA/RAS content (supporting broader L DT
. .. .. . . . . G. STRUCTURAL DETAILS..cuvvveerenncnnnns w7
simplified ‘criticality’ determination across airframe, systems, 7. PROOF OF STRUCTURE - STATIC..ccc s
. . . 8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE.....ccosmsmmesannsanannes 11
propulslon’ Interlors etc)? Al DAMAGE TOLERANCE EVALUATION.......

B.  FATIGUE EVALUATION ...ccovverierinninns
€.  CoMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS ..iuui

A.  DESIGN FOR MAINTENANCE
B.  MAINTENANCE PRACTICES

11. ADDITIONAL CONSIDERATIONS .uitiiansns

A CRASHWORTHINESS weveeerrrseneensiesssessesssnnanesensnsaneasssans
B. FIRE PROTECTION, FLAMMABILITY AND THERMAL ISSUES ... . it
€. LIGHTNING PROTECTION...ivrrnrrinninns

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE

y EASA . . . APPENDIX 2 — DEFINITIONS wivnssssnsnassnsnnnmnnnn
PI ease Identlfy altern atlveso APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS

Is this reasonable for this task?
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please read with spreadsheet
Note: this needs to be developed

4. Related Regulations and Guidance.. continued: (see also following slide) for other applications...
propulsion etc — see also

MONDAY EAAMIRG/F42
- add ‘Criticality’ definition for the purposes of this task? Presentation

e.g. Parts of no/low criticality: Parts being of no, or minimal, safety concern either at aircraft or passenger level, e.g.
airframe, systems, propulsion, interiors (including seats)

Application Categorisation from Critical -> Less critical
Fatigue critical Parts|Fatique sized parts Static sized parts Mon loaded-remaining parts
Structures non-PSE primary
and system structure sized by Mainly secondary structure  |Remaining secondary structure
installation |Examples]PSEs fatique paris sized by static parts
Where do ‘parts of Where do ‘parts of
low criticality’ fit? no criticality’ fit?
a subset of the a subset of the

Is this reasonable for this task?
above? above?

EASA Please identify alternatives? TBC o
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please read with spreadsheet

4. Related Regulations and Guidance.. continued: (see previous slide, to be discussed and linked)
Based upon Composite Mod Document (and others comments):

Further ‘criticality’ definitions:

All AM structures and systems need to comply with the applicable regulations; however, the
level of rigor in compliance findings may be scaled depending on the risk to continued safe
flight and landing. The level of necessary rigor for a given structure/system is established
considering the classification of structure/system.

Classification of AM Structure and Systems:

o Critical Structure/Systems*: Structure/Systems whose failure directly or indirectly affects
continued safe flight and landing. This category includes PSE, primary structure, and may include
secondary structure whose failure could cause collateral damage to PSE, if it breaks into large
fragments.

o * Structure/System refers to airframe, systems, propulsion, interiors (including seats) etc

*For reference only, not part of this
BAEASA no/low criticality discussion




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

4. Related Regulations and Guidance.. continued: (see previous slide, to be discussed and linked)
Based upon Composite Mod Document (and others comments):

Structural Substantiation — The structure is substantiated for static strength* and fatigue and damage
tolerance (F&DT). However, DT substantiation of secondary structure may be limited to discrete source
evaluation or may not be required if the design is proven to be failsafe.

** strength includes stiffness considerations when applicable throughout this document.
System Substantiation - insert systems input TBD**

Material and Process — A complete test program is likely required to demonstrate a reproducible and
reliable design. The responsible design organization must have a full understanding of the
structural/system performance of the base structure/system . Coordination and data-sharing with the
DAH is recommended for the material and process specifications and the design values of the base
structure. Identifying the base structure material and process using reverse engineering is possible but
may be a challenging task.

DAH is recommended for

Loads — Define the loads f
. © 10acs Ty p oy reference only, not part of this
the static and cyclic interna, oo«

B3EASA no/Iow crltlcallty discussion
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please read with spreadsheet

4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

Non-Critical Structure/Systems: Structure/Systems whose failure does not affect continued safe flight and landing.
This category includes some secondary structures.

- Structural Substantiation — The structure is substantiated for static strength

- Material and Process — Since the structure/system does not have the same level of risk as critical

structure/system, a limited test program with focus on material properties critical to the design may be
acceptable.

- Loads — Define the loads for the AM structure/system.

*For reference only, not part of this
BAEASA no/low criticality discussion? T




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

Non-Structural/System Parts: Components whose failure would be inconsequential from a
StrUCturaI or SyStem perspeCtive' Equivalent to ‘parts of low criticality’?

- Structural Substantiation — If required, the part strength may be substantiated by analysis,
using published industry design values or supplier data, if large margins of safety can be
demonstrated.

- System/Propulsion/Interiors/Seats Substantiation - insert systems input TBD
- Material and Process — Published industry or supplier data may be acceptable.

- Loads — Define inertia loads for normal operation and emergency conditions.

Is this reasonable for this task?

EASA Please identify alternatives?
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please read with spreadsheet

4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

- Everything else: These are parts whose failure can be easily? demonstrated to not
pose any risk to continued safe flight and landing, or to passengers or crew safety,
e.g. resulting in injury, distraction from duty etc, having been subjected to an FHA
considering all potentially impacted disciplines, e.g. airframe, system, propulsion,
interiors (including seats), and all potential failure modes. Failure of these articles,
are inconsequential from a structural/system standpoint, but may have other
regulatory requirements.

Is this reasonable for this task? Equivalent to ‘parts of no criticality’?

Please identify alternatives?

BEEASA
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please read with spreadsheet
4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

SAE Draft Standard for Composite Modifications

Criticality Material | Process Design Static F&DT | Flammability
Control Control Values | Strength
1. High — parts whose failure directly affects continued safe X X X X X As Required
flight and landing
2. Medium-High — parts whose failure indirectly affects X X X S S As Required
continued safe flight and landing
3. Medium-Low — (1) structure whose failure does not affect 5 S 5 S N As Required
continued safe flight and landing and (2) parts whose failure
can affect passengers and crew
4. Low — all other parts S S S, As S, As N N
Required | Required

Notes:

* May need other columns/categories for engine regulations

« X ="full” compliance, S = simplified compliance, N = compliance not applicable
« Simplified methods of compliance are not the same between the levels

ith Low or Nc Federal Aviation
' Administration

Nover

EASA Is this reasonable for this task? Please identify alternatives?
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please read with spreadsheet

4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

Medium-Low Criticality Parts

Criticality Material | Process Design Static | F&DT | Flammability
Control Control Values | Strength
3. Medium-Low — (1) structure whose failure does not affect S S S S N As Required

continued safe flight and landing and (2) parts whose failure
can affect passengers and crew

« Structure whose failure does not affect continued safe flight
and landing (often called secondary or tertiary structure), or
parts whose failure can affect passengers and crew

— Example composite parts: winglets, interior monuments, fairings

— Example AM parts: structural brackets, interior components subject to
2x.853, ducting

November 9, 2021 AM Parts with Low or No Criticality ederal Aviation
. dministration

EASA Is this reasonable for this task? Please identify alternatives?
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please read with spreadsheet
4. Related Regulations and Guidance.. continued:

Based upon Composite Mod Document (and comments Cezar):
Note: this needs to be developed

for other applications...

Medium-Low Criticality Parts B

*+ Methods of Compliance
— F&DT not applicable

— For composite:

» Material qualification and design values may focus only on the material properties that are
critical to the design. A moderate level of testing may be required in order to adequately
control the material to ensure compliance with the other applicable regulations. For non-
structural parts, the focus may be on properties such as flammability or conductivity.

» The process specification must control the key process parameters that will govern final part
performance but may incorporate less frequent receiving inspections, less receiving
inspection parameters, and more MRB capability for deviations.

» For design values, published data and equivalence testing may be used to meet many, if
not all, requirements.

+ Structural substantiation may use a limited testing program if reliable analysis tools with
conservative design values are utilized

— What would we do for AM parts?

November 9, 2021 AM Parts with Low or No Criticality ) Federal Aviation
: / Administration

EASA Is this reasonable for this task? Please identify alternatives?
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please read with spreadsheet
4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

Low Criticality Parts

Criticality Material | Process Design Static | F&DT | Flammability
Control Control Values | Strength
4. Low — all other parts S S S, As S, As N N
Required | Required

» All other parts
———Example composite parts:access panels, Note: this needs to be developed

— Example AM parts: (need examples) for other applications...
= propulsion etc
* Methods of Compliance

— For composites:
« Limited material and process control with minimal testing, but not zero

+ Many of these applications use a systems-type approach, such as DO-160, which demonstrates
strength (inertial loads) directly by test. However, when required, published industry or supplier
data is acceptable for compliance to § 2x.613 and may be used for structural substantiation, if
large margins of safety can be demonstrated.

— What would we do for AM parts?

November 9, 2021 AM Parts with Low or No Criticality ederal Aviation

dministration

EASA Is this reasonable for this task? Please identify alternatives?
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please read with spreadsheet
4. Related Regulations and Guidance.. continued:
Based upon Composite Mod Document (and comments Cezar):

Everything else?

AﬂOther Category? also see slide 11

* Are there truly parts with no criticality?
— Non-fly-away parts? (e.g., molds, shop aids, jigs)
» While they don’t demonstrate compliance to airworthiness regulations in

parts 23-35, they are defined and controlled under production approval
requirements. Do we want to provide guidelines for those regulations?

— Are there any fly-away parts?
« Small decal or component with a limit on size and number installed?

« What would its reduced requirements look like? How could we further
reduce M&P control and still meet §21.31 requirements to “define the
configuration and the design features of the product”

Criticality Material | Process Design Static | F&DT | Flammability
Control Control Values | Strength
5. No Criticality ? ? N N N N

November 9, 202 AM Parts with Low or No Criticality Federal Aviation
: Administration

EASA Is this reasonable for this task? Please identify alternatives?
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please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

GENERAL..ccovunnnnnnnn

AMC 20-29
For the purposes of discussion, assume this format: e s Koo or /072010
AMC 20-29
Composite Aircraft Structure
0. TABLE OF CONTENTS
. . . 1. PURPOSE wtmsssssssssssssssssssssss s s e s s s b s am e e e e s
6. Material and Fabrication Development: 2 OBJECTIVE .o
. . 3. APPLICABILITY .
- add similar level content for AM? 4. RELATED REGULATIONS AND GUIDANCE oo
5.
6.

MATERIAL AND FABRICATION DEVELOPMENT ...
MATERIAL AND PROCESS CONTROL...e.eeruunseseeranns
DEesIGN CONSIDERATIONS FOR MANUFACTURING IM|
STRUCTURAL BONDING ..........
ENVIRONMENTAL CONSIDERATIO!
PROTECTION OF STRUCTURE ...
DESIGN VALUES .........
STRUCTURAL DETAILS.......

- address need to identify key parameters?
- generic simplified AM checklist, e.g. AlA (next slide)?

pmmeoo >

7. PROOF OF STRUCTURE - STATIC....

8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE.....cccoiimennnn
A, DAMAGE TOLERANCE EVALUATION. cvevieriusueeseensnnneenns
B.  FATIGUE EVALUATION .eovvieritnreneeennntaeesenasrnaeennen
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATI

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AER
10. CONTINUED AIRWORTHINESS...

Al DESIGN FOR MAINTENANCE .....
B.  MAINTENANCE PRACTICES .......
c. SUBSTANTIATION OF REPAIR ...
D.  DAMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY ...uvuvuunsusnnssnisnsnnsnnsnnsannnnnns 21

11. ADDITIONAL CONSIDERATIONS....

Al CRASHWORTHINESS . vvneennsensassnnsenneesnasennans 22
B. FIRE PROTECTION, FLAMMABILITY AND THERMAL ISSUES

IS thls reasonable for thIS task') C.  LIGHTNING PROTECTION....euuunnns

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERTAL AND/OR PROCESS ...cuiununnnn
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please read with spreadsheet

6. Material and Fabrication Development continued: Add simplified material agnostic version of this list?

AlA: Recommended Guidance for Cert of AM Components (Feb. 2020):

DEVELOPMENT PROGCESS ...ttt ettt ettt sttt ettt e ste i e st ebbe s bt eabte st e easte st e eabeesaees e saseebeesaeesanen 8
6 DEVEIOPMENT PrOCESS ..euvieuiiriieiesieeiestestesteettessesteestestesaeessestessesssessanseessessesseeseessessesseessens stessesnsensensanns 8
6.1 Material Development ....
6.2 Feedstock Material Specification ..

6.3 Identify Key Process Variables (KPVs) .9
6.4 Develop RODUSE PArameter SEt ..........cccuiiiiiiiieieie sttt ettt se s e steeseese b aesbesaeseenee e

6.5 DEVEIOP POST-PIrOCESSING .eevvieriiiuieitieiieiististieiesie st et e stestesseesbestesssebesbe et eseesaesbesssesessenssense ensenes

6.6 Preliminary Property Determination

6.7 Release Part material and Fusion Process SpecifiCations ..........ccoceeeevienenienieiienenieciene s 12
6.7.1 Part Material SPecifiCation ............cccciiiiiiiiiiieciee e e e s 13
6.7.2 Process Specification ...... .13
6.8 Part Process Development ...........

6.8.1 Manufacturing Model COMPENSATION ......ccuviiiiiieieiieriesteeeeereetee ettt e e ssaesaesbe s e e e aens 13
6.8.2 SUPPOIT STFUCTUIE ...ttt ettt e b s saab e e e bbe e e s b e e e es s e sanbeesnbeeesanne 13
6.8.3 Orientation and Platform POSItION .......c..coeviierieirieiceee ettt e 14
SUPPLY CHAIN QUALIFICATION ..tittiiieiieteite ettt ettt sttt ettt e s sasae s eabbe e st s e s beessenbeeesusnees aeeesbsneesans 16
7 Supply Chain QUAKTICATION ....ccvicieieiie ettt sa e sbeebe e b sbes seseenaensensaens 16

7.1 Flowchart .................. .16

7.2 Process Control Documents (PCD) 16

7.2.1Infrastructure CONTIOl PIANS .........ccuivieiieiieeiiieesiesteete ettt ste s et e saesreess et s seeaesbesses sesseneesaeennen 17
7.2.2 Machine QUAlIfication PIans .........cccciiiiiieiiiicinniiiinnneeniinnensisneiesssnssssssssssessssesssssssssssssnss sasssss 19
7.2.3 FEEASTOCK CONLIOI PIANS ..c.vviciiiciieiieiiiietesie sttt vttt sia e be st et saesbeeteess e basbaessesaes asesssensenseans 20
7.2.4 Part ProdUCHION PIANS ....cc.eeviiiiiiiieiitiitieie e et steste e e ae et eaesae s e et e saesbeesaensesseessen srsesasssensesas 21
7.2.5 POST-PrOCESS PIANS ...ttt sttt sttt bttt ettt b et b st ene s s 22
7.3 Process Performance Qualification (PQ) . 22

7.3.1 Re-establishing Performance Qualification (PQ) .......cocerueuerienieirinierenereir et 23
7.3.2 Qualification of Multiple Machines. .........cceverririeiriree e e 23

EIEASA

AlA: Recommended Guidance for Cert of AM Components (Feb. 2020):

MATERIAL PROPERTY DEVELOPIMENT ..ottt sttt ese st ese s s en e 24
8 Material Allowables and Design Values Development ..
8.1 Material Allowables DEVEIOPMENT .......cevuiriiriieieiie ettt sttt 25

8.2 DesigN Value DEVEIOPMENT .....ccueiuiiriiiiiietiete ettt st st st ebe e bbb senneee 26
8.2.1 Part Specific Material Allowables and Design ValUes .........cocevevererienieninieieneseenee e 27
8.2.2 Part Family Material Allowables and Design ValUEs .........cocceverieuieiieninienieneeeenee e 27
PART DESIGN / QUALIFICATION PROCESSES ......cettrtrieteiiririerentetsietee st se e essene e sssesesesaeneses venene 29
9 Design Value Qualification ..

9.1 Design Value Verification .... 29

10 Detailed Design QUAlIFICAtION ....cocueiiueiieieieriecect ettt s ebe e e e e 30

11 System QUATIFICATION ..eovuiitieiiiieece ettt b e e sestesaesaeenens 31
QUALITY CONTROLS ..ottt ettt r ettt r et s a e n e e eaeeresnese e enene 32
12 Production Process QUality CONTIOIS ............cocueiiriiiieneniiciiiinieie ettt s sae b e 32
12.1 Process Failure Modes & Effects Analysis .. 32

13 Build Quality Plan ..........

13.1 Statistical Process Control . 32
13.2 NON-CONFOIMANCE ...eiiiieiiieeriet ettt sttt sttt es e er et e s et saeenennas 33
13,3 IN-PrOCESS REPAII ettt ettt ettt e sb et et e bt s bt e b e s e eab e e saeeeas sheeeabeennees 33
LA INSPECEION ..ttt ee et sh et s bt e st et e e s ee s e e e b e e st e eabeen st e eab e e s sabeesbeeenneenreennnen 33
14.1 Material INSPection @aNd NDI .......cocueiuiriiiereneetene sttt ettt et b b e besaesaes seasebens 33
14.2 Anomalies and Defects ..... .33
14.3 Dimensional inspection ............... ...34
14.4 In-Process Monitoring for INSPECLION ........cccuiririeiienie ettt sttt e 34

Is this reasonable for this task?

Please identify alternatives?



EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

6. Material and Fabrication Development continued
- shared database use (potential use in complex supply chains?)
- use of minimal statistical strategy (‘low criticality’)

- focused upon design driver dominant design values?
- ‘proportionate’ and/or simplified use of NCAMP ULTEM 9085 data?

Is this reasonable for this task?

EASA Please identify alternatives?




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet
Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

7- PrOOf Of Structure = Static: ngg;oos}szircraft Structure
- simple management of test v analysis? TABLE OF CONTENTS

. . PURPOSE......
- 'pOInt de5|gn’ Vv CouponS? OBJECTIVE uuunns

APPLICABILITY [
RELATED REGULATIONS AND GUIDANCE ..
GENERAL.. -
MATERIAL AND FABRICATION DEVELOPMENT ..

MATERIAL AND PROCESS CONTROL.veviernusvnnns
DEes1GN CONSIDERATIONS FOR MANUFACTURING
STRUCTURAL BONDING . .
ENVIRONMENTAL CONSIDERATION“
PROTECTION OF STRUCTURE .
DESIGN VALUES ...
STRUCTURAL DETAILS..

7. PROOF OF STRUCTURE - STATIC.... “=occeectscmmeooren e
8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE

- load cases?
- test numbers?
- level of data/data source required required?

LA I

hmmon @
@ NNNoNBRWw WNNNNN

AL DAMAGE TOLERANCE EVALUATION. .

8.  FATIGUE EVALUATION.. . e 19
c. COMBINED DAMAGE ToLERANcE AND FATIGLIE EVALUA]‘ION ........................................... 19
9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS wcriirmnmssmm s s s ssssrssssasssassnss 19

Al DESIGN FOR MAINTENANCE ........ .. 20
B.  MAINTENANCE PRACTICES.

c. SUBSTANTIATION OF REPA[R
D.  DAMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY ... . .21
11. ADDITIONAL CONSIDERATIONS.. . . 22
Al CRASHWORTHINESS ...... e .22
B. FIRE PROTECTION, FLAMMAB[L[TY AND THERMAL .23
1 1 . L Pi .- ..25

Is this reasonable for this task? C:  LieHTING PROTECTION.

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE .. - .27

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn . .
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS...cciiuusrsassaninnns 33




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

7. Proof of Structure... continued:

Simple parts: reduced dataset + factors — simple coupon data, open hole/close hole data?

CouRONENTS

Complex parts: ‘point design’?

AM Example: Point Design

» Demonstrate material and in-process controls yield

. 5 repeatable parts
Meaningful load cases? > Base material qualification tests and procurement specifications Additive Manufacturing Interior Fittin

Test Boundary Conditions? > Initial part destructive inspections (attached to passenger floor beam)
» Define post-process inspections

+ Estimated/base design values for structural sizing

3 o on o em e

Figure 1 - Schematic diagram of building block tests for a fixed wing.

Point Design — Test Number (developed from test data with geomglrically similar parts)
.. » Attachment data (+ preload retention)
Statistics? » Pin-loaded lug data
wrt, design optimisation + Flammability tests
and competin_g damage modes + Point design tests with actual parts, using a logical
and equivalence wrt representation of the floor beam attachment and
‘conventional’ technologies? loads for a pin-loaded interiors element Is this reasonable for this task?

» Minimum tests: 7 fittings tested to failure (with failure load CV less than 10%)
» Margin of Safety: lowest single test failure of 40% greater than loading requirement ~ Please identify alternatives?
» Repeatable failure mode, including early local failures may exist within a “process zone”

.EASA Ary Composite Certification (%) Federal Aviation
7 ez Administration




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

8. Proof of Structure - Fatigue and Damage Tolerance: Composite Alrcraft Structure
- not necessary for ‘no’ criticality 0. TABLE OF CONTENTS
- use other material selection criteria 3. APPLICABILITY
- necessary static test for ‘low’ criticality? e ouTATIONS D Sy
6. MATERIAL AND FABRICATION DEVELOPMENT ...

- with and without damage?
MATERIAL AND PROCESS CONTROL..
DEesIGN CONSIDERATIONS FOR MANUFACTURING [MPLEMENTATION
STRUCTURAL BONDING .......
ENVIRONMENTAL CONSIDERA
PROTECTION OF STRUCTURE .
DESIGN VALUES ...........
STRUCTURAL DETAILS.. U

7. PROOF OF STRUCTURE - STATIC.. cennrmeens P
8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE........cccemmmmnnnnnnnnnns 11

pmmeoo >

A.  DAMAGE TOLERANCE EVALUATION..
8.  FATIGUE EVALUATION.. .
c. COMBINED DAMAGE ToLERANcE AND FA

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS

Al DESIGN FOR MAINTENANCE ......
B.  MAINTENANCE PRACTICES.

c. SUBSTANTIATION OF REPA[R
D.  DAMAGE DETECTION, INSPECTION AND REPAIR CoMPETENCY ...

11. ADDITIONAL CONSIDERATIONS.... B

ALUATI

A, CRASHWORTHINESS ......

|S thIS I'eaSOI'Iab|e fOI’ th |S task’) B. FIRE PROTECTION, FLAMMAB[L[TY AND 1

c. LIGHTNING PROTECTION..
APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ..

EASA Please Identlfy alternatlves’) APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn e
e APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS...cciiuusrsassaninnns 33




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet
Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

9. Proof of Structure — Flutter and Other Aeroelastic Coianive Aircraft Structure

Insta bilities: 0. TABLE OF CONTENTS

. . . . . . Lo PURPOSE uutsussssssssssssasssssssssssssasssnsssssssasstsessssssssassss tsssbsnssas nsssnssss dessassssassnssssssssans
- simple ‘engineering consideration’” of mass, stiffness, 2 OBJECTIVE ...
. . . 3. APPLICABILITY PR
and aerodynamic load impact potential? 4. RELATED REGULATIONS AND GUIDANCE wrovsmroemo
- use other mitigations, e.g. progressive flight test S —

MATERIAL AND PROCESS CONTROL.veviernusveneeranas
DEes1GN CONSIDERATIONS FOR MANUFACTURING IM|
STRUCTURAL BONDING ..........
ENVIRONMENTAL CONSIDERATION
PROTECTION OF STRUCTURE ...
DESIGN VALUES .........
STRUCTURAL DETAILS.......

envelope expansion?
- part departing aircraft?

pmmeoo >

7. PROOF OF STRUCTURE - STATIC....

8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE......cccunueennn

A, DAMAGE TOLERANCE EVALUATION. cvevieriusueeseensnnneenns
B.  FATIGUE EVALUATION .eovvieritnreneeennntaeesenasrnaeennen
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATI

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AER
10. CONTINUED AIRWORTHINESS...

Al DESIGN FOR MAINTENANCE .....
B.  MAINTENANCE PRACTICES .......
c. SUBSTANTIATION OF REPAIR ...
D.  DAMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY ...uvuvuunsusnnssnisnsnnsnnsnnsannnnnns 21

11. ADDITIONAL CONSIDERATIONS.... w22
Al CRASHWORTHINESS . 1vuniteasennsneasasnsennneeas 22
B. FIRE PROTECTION, FLAMMABILITY AND THERMAL 23

IS thls reasonable for thIS task') C.  LIGHTNING PROTECTION....euuunnns

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERTAL AND/OR PROCESS ...cuiununnnn




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the

following (for the purpose of consistency of data delivery etc):

10. Continued Airworthiness:
- should be none for no criticality/minimal for
low criticality?
- other mitigations, e.g. fleet leader, sampling
for low criticality parts?

Is this reasonable for this task?

EASA Please identify alternatives?

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

AMC 20-29
Composite Aircraft Structure

TABLE OF CONTENTS
L o R
OBJECTIVE svauans
APPLICABILITY .
RELATED REGULATIONS AND GUIDANCE ..

GENERAL..c.iitisscnssssessnass s sssnssss s san s nsnnn
MATERIAL AND FABRICATION DEVELOPMENT ..
MATERIAL AND PROCESS CONTROL.vevierusureeennn
DEes1GN CONSIDERATIONS FOR M

STRUCTURAL BONDING ...
ENVIRONMENTAL CONSIDE!
PROTECTION OF STRUCTURE ..
DESIGN VALUES ............
STRUCTURAL DETAILS......ovveeenn

LA I

pmmeoo >

7. PROOF OF STRUCTURE - STATIC.... cennrmeens
8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE..

A.  DAMAGE TOLERANCE EVALUATION....
B.  FATIGUE EVALUATION....c.corvuurennn
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION..

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS mmmmssmsssssssnnsn s s nssssssnasssasssanns 19

Al DESIGN FOR MAINTENANCE ...
B.  MAINTENANCE PRACTICES . £
= SUBSTANTIATION OF REPAIR .. .21
D. DAMAGE DETECTION, INSPECT

11. ADDITIONAL CONSIDERATIONS....

A, CRASHWORTHINESS .ovevvveeeeenns
B. FIRE PROTECTION, FLAMMA .23
c. LIGHTNING PROTECTION.........

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ....
APPENDIX 2 - DEFINITIONS wiernsassannns . T
APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS....cccosirianannnnns 33




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet
Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the following (for the purpose
of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

AMC 20-29

11. Additional Considerations: Composite Aircraft Structure
- Crashworthiness — should not be adversely impacted
- living space (sharp edges?)
- escape routes (sharp edges?)
- item of mass release (mass thresholds?)
- pax loads

TABLE OF CONTENTS
L o R
OBJECTIVE svauans
APPLICABILITY .
RELATED REGULATIONS AND GUIDANCE ..

GENERAL..c.iitisscnssssessnass s sssnssss s san s nsnnn
MATERIAL AND FABRICATION DEVELOPMENT ..
MATERIAL AND PROCESS CONTROL.vevierusureeennn
DEes1GN CONSIDERATIONS FOR M

STRUCTURAL BONDING ...
ENVIRONMENTAL CONSIDE!
PROTECTION OF STRUCTURE ..
DESIGN VALUES ............
STRUCTURAL DETAILS......ovveeenn

LA I

pmmeoo >

7. PROOF OF STRUCTURE - STATIC....

8. PROOF OF STRUCTURE - FATIGUE AND DAMAGE TOLERANCE..

A.  DAMAGE TOLERANCE EVALUATION....
B.  FATIGUE EVALUATION....c.corvuurennn
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION..

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS iimmmmmm s s s snsss s 19

Al DESIGN FOR MAINTENANCE ...
B.  MAINTENANCE PRACTICES. .
c. SUBSTANTIATION OF REPAIR .. .21
D.  DAMAGE DETECTION, INSPECTI

11. ADDITIONAL CONSIDERATIONS....

A.  CRASHWORTHINESS ....0vveeerennns
B. FIRE PROTECTION, FLAMMA .23

Is this reasonable for this task? G LIGHTNING PROTECTION. ...

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ....

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS...cciiuusrsassaninnns 33




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet
Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

AMC 20-29
AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010
11- Additional conSiderationS: ngg;oos}szircraft Structure
- Fire Protection, Flammability and Thermal Issues 0. TABLE OF CONTENTS
. . . . 1. PURPOSE cuttuissssanssssssssssssnsss s ssas s seans s snss s e s s ams s snss s s sesansss nsssnssssnsnans
- likely lead concern, interiors, propulsion etc 2 OBJECTIVE .o
. . . 3. APPLICABILITY
- acceptable test expectations relative to material and 4. RELATED REGULATIONS AND GUIDANCE .oromerrr
process control (para.6)? o A —

MATERIAL AND PROCESS CONTROL.veviernusveneeranas
DEes1GN CONSIDERATIONS FOR MANUFACTURING IM|
STRUCTURAL BONDING ..........
ENVIRONMENTAL CONSIDERATION
PROTECTION OF STRUCTURE ...
DESIGN VALUES .........
STRUCTURAL DETAILS.......

(note: AMC 20-29 addresses structure, pointing to
‘interiors’ needs, but does not include content)

pmmeoo >

7. PROOF OF STRUCTURE - STATIC.... cennrmeens rnnnmeen
8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE......cccunueennn

A, DAMAGE TOLERANCE EVALUATION. cvevieriusueeseensnnneenns
B.  FATIGUE EVALUATION .eovvieritnreneeennntaeesenasrnaeennen
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATI

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AER
10. CONTINUED AIRWORTHINESS...

Al DESIGN FOR MAINTENANCE .....
B.  MAINTENANCE PRACTICES .......
c. SUBSTANTIATION OF REPAIR ...
D.  DAMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY ...uvuvuunsusnnssnisssnnsnnsnnsannsnnns 21

11. ADDITIONAL CONSIDERATIONS.... w22
Al CRASHWORTHINESS .. --eiveaeemassmaneassannenns 22
B. FIRE PROTECTION, FLAMMABILITY AND THERMAL 23

IS thls reasonable for thIS task') C.  LIGHTNING PROTECTION....cuuuuees

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERTAL AND/OR PROCESS ...cuiununnnn




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet
Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

1 1 . Ad d itiO na I conSid e rations : ngg;oos}szircraft Structure
- Lightning Protection 0. TABLE OF CONTENTS
: . 1. PURPOSE..immismsmssssssssanen 2
- do not adversely impact conduction network 2 OBJECTIVE....
3. APPLICABILITY .
4. RELATED REGULATIONS AND GUIDANCE
5. GENERAL....cvirisirssnssss s sna s snsmn s nnnan
6. MATERIAL AND FABRICATION DEVELOPMENT

MATERIAL AND PROCESS CONTROL.vvvreeeesnveseesenans
DEes1GN CONSIDERATIONS FOR MANUFACTURING IMPLEMENTATION
STRUCTURAL BONDING .....
ENVIRONMENTAL CONSIDERA
PROTECTION OF STRUCTURE ...
DESIGN VALUES ..........
STRUCTURAL DETAILS....

7. PROOF OF STRUCTURE - STATIC.... errrmrerrsaanannreerannnn,
8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE

pmmeoo >

A, DAMAGE TOLERANCE EVALUATION
B.  FATIGUE EVALUATION ..ovvierermueneeesnninnneens
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS

Al DESIGN FOR MAINTENANCE ....
B.  MAINTENANCE PRACTICES ..
c. SUBSTANTIATION OF REPAIR ...
D.  DaMAGE DETECTION, INSPECTION AND REPAIR COMPETENCY ...... .21

11. ADDITIONAL CONSIDERATIONS.... 22
Al CRASHWORTHINESS ..« teeomeemmeameemec semae s o

B. FIRE PROTECTION, FLAMMABILITY AND THERMAL ISSUES .23

.25

IS thls reasonable for thIS task') C.  LIGHTNING PROTECTION....cuuuuees

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ......

5 - 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERTAL AND/OR PROCESS ...cururusnsan




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the
following (for the purpose of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

AMC 20-29

Appendix: Add Examples: Composite Aircraft Structure
- from each product range?
- for ‘No’ and ‘low’ criticality?

TABLE OF CONTENTS

PURPOSE..uimmnnismmssssnnnns
OBJECTIVE svauans
APPLICABILITY SR
RELATED REGULATIONS AND GUIDANCE ..
GENERAL..c.ciitisscnsssses s sssnssss s smn s nns
MATERIAL AND FABRICATION DEVELOPMENT
MATERIAL AND PROCESS CONTROL.vvvreeeesnveseesenans
DEes1GN CONSIDERATIONS FOR MANUFACTURING IMPLEMENTATION
STRUCTURAL BONDING ...ccvenennn
ENVIRONMENTAL CONSIDERATIONS
PROTECTION OF STRUCTURE .

DESIGN VALUES ........
STRUCTURAL DETAILS..

7. PROOF OF STRUCTURE - STATIC.... cennrmeens -
8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE

LA I

YuNounlrw 0NN NNR

pmmeoo >

A.  DAMAGE TOLERANCE EVALUATION.
B.  FATIGUE EVALUATION......ccomuenn
c. COMBINED DAMAGE TOLERANCE AND FATIGUE EVALUATION. .. .
9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS wcriirmnmssmm s s s ssssrssssasssassnss 19
Al DESIGN FOR MAINTENANCE ..
B.  MAINTENANCE PRACTICES
c. SUBSTANTIATION OF REPAIR .
D.  DAMAGE DETECTION, INSPECTION AN
11. ADDITIONAL CONSIDERATIONS....
A, CRASHWORTHINESS teveeiusineesesisisessenssssnnesenamsnnsenaes
B. FIRE PROTECTION, FLAMMABILITY AND THERMAL ISSUES
Is this reasonable for this task? ©  LrenTHING PROTECTION

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ...

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn - .
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERTIAL AND/OR PROCESS.

EPAIR COMPETENCY ....




EASA — AM WG1 — PREPARATION/WORKING SLIDES

please read with spreadsheet

Appendix: Add Examples... continued: What information
is required:

brief description of the item, including
o  approx.. dimensions, mass (or total weight if the item is an
attachment supporting other mass etc)
o  material and process (also original material and process if
replacing a more conventional item)
o dominant concept defining design, e.g. static strength, dynamic
impact, flammability, system function
- the assessment of the criticality (including the reference for the
assessment/criteria used), including
o original OEM documents referenced (e.g. existing item
classification available?)
o any regulations or regulatory guidance referenced
- type and extent of substantiation,
o testvanalysis used, and reason for selected decision
o test numbers
o key parameters identified and criteria used to define them
o dominant failure modes
- any other information of significance to the WG1 discussion

Is this reasonable for this task?

EASA Please identify alternatives?




EASA — AM WG1 — PREPARATION/WORKING SLIDES

please read with spreadsheet
Guidance format? e.g. very short simplified material and process agnostic version of titles and format from the

following (for the purpose of consistency of data delivery etc):

AMC 20-29

AMC 20-29 Effective: 26/07/2010
Annex II to ED Decision 2010/003/R of 19/07/2010

Ap pend iX: Applica ble Req u irements: ngg;oos}szircraft Structure
- add key requirements for airframe, systems, 0. TABLE OF CONTENTS
. . . . . 1. PURPOSE sumimsssssssssssssssssss st sssssassss st sssnsssssssssassssssssmssssanss

propulsion, interiors (including seats) 2 OBIECTIVE..
3. APPLICABILITY .
4. RELATED REGULATIONS AND GUIDANCE...
5. GENERAL.. areen .
6. MATERIAL AND FABRICATION DEVELOPMENT ...

MATERIAL AND PROCESS CONTROL..
DEesIGN CONSIDERATIONS FOR MANUFACTURING [MPLEMENTATION
STRUCTURAL BONDING .......
ENVIRONMENTAL CONSIDERA
PROTECTION OF STRUCTURE .
DESIGN VALUES ...........
STRUCTURAL DETAILS.. U

7. PROOF OF STRUCTURE - STATIC.. cennrmeens P
8. PROOF OF STRUCTURE — FATIGUE AND DAMAGE TOLERANCE........cocemmmmnnrnnnnnnn 11

pmmeoo >

A.  DAMAGE TOLERANCE EVALUATION..
8.  FATIGUE EVALUATION.. .
c. COMBINED DAMAGE ToLERANcE AND FA

9. PROOF OF STRUCTURE - FLUTTER AND OTHER AEROELASTIC INSTABILITIES. 19
10. CONTINUED AIRWORTHINESS

Al DESIGN FOR MAINTENANCE ......
B.  MAINTENANCE PRACTICES.

c. SUBSTANTIATION OF REPA[R
D.  DAMAGE DETECTION, INSPECTION AND REPAIR CoMPETENCY ...

11. ADDITIONAL CONSIDERATIONS.... B

A.  CRASHWORTHINESS ........ .
B. FIRE PROTECTION, FLAMMAB[L[TY AND

ALUATI

Is this reasonable for this task? € LIGHTNING PROTECTION...

APPENDIX 1 - APPLICABLE CSS AND RELEVANT GUIDANCE ..

A . . 5 APPENDIX 2 - DEFINITIONS iiiunssnsannmnnnn T
EASA Please Identlfy alternatlves’) APPENDIX 3 - CHANGE OF COMPOSITE MATERIAL AND/OR PROCESS...cciiuusrsassaninnns 33
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please read with spreadsheet

Where to best place WG1 ‘industry’ content?:
- EASA CM-S-008 revision (temporary measure)*?

- Existing/developing document, e.g. SDO?

*Regulatory intent could become AMC, or similar

BEEASA




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Identify useful supporting references:

GAMA Pub. No.13 etc?

BEEASA




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

PLEASE RETURN COMPLETED
WG1 SPREADSHEET TO S. Waite

by Friday 19t" November 2021

BEEASA




EASA — AM WG1 - PREPARATION/WORKING SLIDES

please read with spreadsheet

Further comments:
Sensitive AMP process production/maintenance supply chain guidance:

- SAE CACRC 6291‘Guidelines for Repair Process Evaluation of Aluminium Bonded Structure’

- ‘checklist of best practices in implementation of tooling, process steps, and quality controls that help
ensure a previously substantiated repair design and process requirements’
- ‘intended to promote consistency and reliability’

Provides useful generic process level guidance (not an approval!) regarding non-specific sensitive AMPs

A possible example for AM?

EASA POA Guidance Checklist:

https://www.easa.europa.eu/domains/aircraft-products/production-organisations-approvals
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easa.europa.eu/connect Your safety is our mission.
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