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Recommendations for an Additive Manufacturer 
Designing/Repairing Aircraft Components 

RATIONALE 

This SAE Aerospace Recommended Practice (ARP) is intended to provide an airframe manufacturer or system supplier 
recommendations for additive manufacturing (AM) in establishing an aircraft development program. 

FORWARD 

The development of an aircraft system using additive manufacturing (AM) for a modern high-performance air vehicle is an 
engineering, manufacturing, and program management process which covers many years in calendar time and also crosses 
over many disciplines and abilities. The process is subordinate to, and dependent upon, the plan for development of the 
aircraft itself. A good documented design guide allows the design team to perform the task more effectively.  

These recommendations may be used by a contractor to validate maturity at milestones during a development program for 
a specific aircraft and to demonstrate compliance to aircraft requirement specifications before initiation of the actual work. 
The working planning documents should be revised and updated at intervals during the development program as influencing 
factors dictate. A milestone chart using a commercially available software package should be a part of the plan and should 
show the interrelationship between phases of the development and various functions involved in work to be performed. 
Audit reviews should be identified and scheduled. The progressive design verification process to demonstrate compliance 
with requirements must be clearly delineated. 

For the purpose of this document, the “airframer” is defined as the design authority of the aircraft and the Cognizant 
Engineering Organization, whereas the “system supplier” is defined as the integrator contracted by the airframer for the 
system development.  

1. SCOPE 

1.1 Form 

This SAE Aerospace Recommended Practice (ARP) provides recommendations for additive manufacturing (AM) 
designed/repaired aircraft components. 

1.2 Intent 

These recommendations reflect procedures that have been effective for designing/repairing components. 

1.3 Application 

This ARP should be applied to additively manufactured part designs and repairs for aircraft system, propulsion, cabin safety, 
and structural applications. Each application may have unique design and certification performance needs (examples are 
given in this document for guidance) and requirements for compliance to meet the aircraft requirements specification and 
airworthiness safety compliance. A thorough review of the air framer and the regulatory airworthiness requirements is 
essential for each application. 
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2. APPLICABLE DOCUMENTS 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1 EASA Publications  

Available from European Union Aviation Safety Agency, Konrad-Adenauer-Ufer 3, D-50668 Cologne, Germany, 
Tel: +49 221 8999 000, www.easa.europa.eu. 

CM-S-008 Certification Memorandum, Additive Manufacturing 

2.2 AIA Publications 

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928, 
Tel: 703-358-1000, www.aia-aerospace.org. 

Recommended Guidance for the Certification of Additive Manufactured Components, February 2020. 

3. GENERAL 

Additive manufacturing (AM) refers to a range of manufacturing methods where the as-purchased material (i.e., powder, 
wire, etc.) typically is joined three dimensionally by a machine into a preform that may be used to create a component. 

Materials are deposited in the machine by various methods and fused using lasers, electron beams, plasma electrical arc, 
or other means into a near final shape component or surface.  

These methods may produce complex parts that are process and configuration dependent. Metal AM parts/materials may 
have different mechanical properties than wrought or cast materials/parts. 

As the AM manufacturing methods may generate variability that cannot be statistically defined; technology readiness level 
(TRL) and manufacturing readiness level (MRL) roadmaps shall be developed to show the statistical reliability.  

The part(s) will rely on design organizations, production organizations, and material suppliers. 

All requirements are subordinate to the aircraft specification. 

The certification effort will be proportionate to criticality, novelty, and complexity. It shall meet company, customer, and 
regulatory requirements. 

3.1 Sequence of Steps 

The following sequence of steps should be checked and validated for a reasonable standard of care with respect to aircraft 
design and industrialization: 

• A development plan for application, compliance documentation, and flow-down requirements to control life cycle of 
additive manufacturing components/systems shall be created. It should contain: 

o Design phase: 

 A compliance plan to the following: relevant regulatory requirements, general airframe requirements, system 
requirements, and make/buy procurement plan (derived from the development plan). Component(s) safety 
classification shall be defined so that an appropriate decision to determine the certifiation route selection may 
be undertaken. 
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