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Topics covered include…

• What is the AM process specification

• Examples of AMPs  
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Additive Manufacturing Process Specification (AMPS)

• Defines the entire end-to-end process which must be followed.

• Essential step in process certification for some applications  

• Close link to standards 

• AMPs is the fixed or frozen process which must be used for safety 
critical parts/sectors
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AMPS  gets into the detail of the process 
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AM Process Specification - Examples 
(Non-Exhaustive List)
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• NASA 3717 for metallurgical control
• NASA 3716 for manufacture of spaceflight hardware
• ASTM F3303 Standard for Additive Manufacturing 
• AMS 7003 Laser Powder Bed Process
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AMPS Encompasses…(1)
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• Facility specification; layout plan, people and material workflow and 
segregation, climate control for temperature and humidity

• Environmental Health & Safety (EH&S) specification; PPE measures, 
barriers/partitions, closed rooms, local exhaust ventilation, risk 
assessments and safe working practice, material COSHH…

• People and skills specification; approved users, roles and 
responsibilities, skills and training matrix

• Equipment; performance validation(Factory acceptance tests = FATS), 
installation, commissioning (Site acceptance tests =SATS), servicing, 
maintenance calibration for AM machine and other equipment used 
in the process
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AMPS Encompasses…(2)
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• Design data; ID registers, version control, validation of fidelity.

• Material/feedstock specification; for metal powder the 
definition of alloy, form/shape, size range, size distribution, 
chemical weighting, interstitial content.

• Specification of other  consumables; compressed air type, inert 
gas type, filter grade, alcohol cleaning grade, build plate 
specification and drawings

• Operation specification; Work instruction, guidelines, check 
sheets, route cards, manufacturing packs with control 
plans/process record sheets + process parameters 
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AMPS Encompasses…(3)
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• KPVs and Process Window Control; process variable measurement 
against necessary output criteria and fix setting/range by control 
plan 

• Inspection specification; Part drawings and detailed inspection 
plans

Note: Where possible reference machine manufacturer instructions 
/manual. This avoids the need to duplicate this information, also 
ensures that the latest guidance is being used.
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NASA AM Standards/Specs

MSFC-SPEC-3717 is an applicable document to MSFC-STD-3716.       

It defines procedural requirements for foundational aspects of process control in 
L-PBF: definition and qualification of the L-PBF metallurgical process; maintenance, 
calibration, and qualification of L-PBF equipment and facilities; and training of 
personnel for L-PBF operations.
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FEEDS INTO

MSFC-SPEC-3717

MSFC-STD-3716

Process

Part
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MSFC-SPEC-3717

MSFC-STD-3716
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Nasa Standard 
- MSFC-SPEC-3717
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You have been provided 
with a copy of this report



This project has been funded with support from the European Commission. This communication reflects the views only of the author, and the
Commission cannot be held responsible for any use which may be made of the information contained therein. 11

Nasa Standard 
- MSFC-SPEC-3717
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Nasa Standard 
- MSFC-SPEC-3717
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Precision Engineering 46 (2016) 34–47Contents lists available at ScienceDirectPrecision
Engineeringjo ur nal homep age: www.elsevier.com/
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https://www.google.com/url?sa=i&url=https%3A%2F%2Ftwitter.com

https://www.google.com/url?sa=i&url=https%3A%2F%2Ftwitter.com
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NASA Standard
-MSFC-STD-3716 
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..provides a framework for implementation of L-PBF AM parts 

into spaceflight applications requiring high reliability…

You have been provided 
with a copy of this report
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You have been 
provided with a 
copy of this report

Recommended Guidance for 
Certification of AM 

Components 
AIA Additive Manufacturing 

Working Group
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Recommended Guidance for Certification   
of AM Components 

AIA Additive Manufacturing Working Group

Disclaimer ..FAA has participated however, conclusions stated within this report do not necessarily represent the views of the FAA.

https://www.aia-aerospace.org/wp-
content/uploads/2020/02/AIA-Additive-
Manufacturing-Best-Practices-Report-Final-
Feb2020.pdf

You have been provided 
with a copy of this report
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Process Control Documents 
Infrastructure
• Facility Control Plan
• Operator Training and Qualification Plan
• Work Instruction Plan
• Software Configuration Control Plan
Machine Qualification Plans
• Key Process Variable (KPV) Plan
• Machine Configuration Plan
• Preventative Maintenance Plan
• Machine Calibration Plan
• Machine Requalification Plan
Feedstock Control Plan
• Feedstock Lot Control Plan
• Feedstock Handling Plan
• Powder Feedstock Re-use Plan
• Machine and Material Alloy Change
• Contamination Avoidance Plan
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Part Production Plans
• Engineering Requirements Plan
• Manufacturing Part Definition Plan
• Machine Parameters Plan
• Build Interruption Plan
• Quality Control Plan
• In-Process Monitoring Inspection Plan
• Record Keeping Plan
Post-Process Plans
• Powder Removal Plan
• Stress Relief Plan
• Hot Isostatic Press (HIP) Plan
• Heat Treatment Plan
• Build Plate Removal Plan
• Support Removal Plan
• Surface Enhancement Plan

Recommended Guidance for Certification   
of AM Components 

AIA Additive Manufacturing Working Group
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Sources of information 

• National/international standards

• Sector specific guidelines 

• Other sources…….
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KHUB-AM-0007-Selecting buying commissioning an MPBF system-v2.0

Guide -

Considerations when Selecting, 

Commissioning and Maintaining 

a Metal Powder Bed Fusion 

System

November 2020

• Validation of process capability - where you identify a 

candidate machine and process parameters to achieve the 

required build quality

• Installation and commissioning

• Maintenance, servicing and upgrades

• Measurement of M-PBF Machines

http://knowledgehub.the-mtc.org/knowledge-hub/
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Case study 
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Thank you to Metron allowing this information to be shared with you 

You have been 
provided with a 
copy of this report
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Definitions of terminology used in within the context of 
production of components for the aerospace industry

Term Quoted Definition Definition Source Reference

Certification “A procedure by which a third party gives

written assurance that a product, process or

service conforms to a specified requirement.”

MAASAG Paper 124 

Issue 1

(Lunt, et al.,

2018)

Qualification “The demonstration that the product, process

or service conforms to a specified requirement.”

MAASAG Paper 124 

Issue 1

(Lunt, et al.,

2018)

Validation “Activities performed to demonstrate that a

product is capable of meeting the requirements

for the specified application or intended use.”

Note: Validation can also apply to a

manufacturing process.

SABRe Supplier 

Management System 

Requirements 

Definition

(Rolls-Royce,

2019)

Verification “Verification uses objective evidence to confirm

that specified requirements have been met.”

SABRe Supplier 

Management System 

Requirements 

Definition

(Rolls-Royce,

2019)
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Description of the stages 
of new production 
introduction from design 
to qualified process and 
product
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Airworthiness Regulations

• CAA/ EASA: the regulatory bodies which oversee the safety of the aerospace 
sector

• Design Organisation: “responsible for the design of products, parts and 
appliances or for changes or repairs” …… likes of Boeing, Airbus, Rolls-Royce, GE 
Aviation and Pratt and Whitney. 

• Production Organisation:  “responsible for the manufacture of products, parts 
and appliances” … must demonstrate its capability in accordance with Annex 1 
(Part 21), Subpart J of the regulation (European Union, 2012)… must (amongst 
other things) have agreement in place with Design Organisation; demonstrate a 
robust Quality System; and have a nominated independent owner of quality 
management. 

• Obtaining these approvals can take years….includes visits from National 
Aviation Authority (the CAA for the UK) and so the lead time can, in part, 
depend upon the availability of the National Aviation Authority
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Subcontracting 

• Design Organisation or Production Organisation can 
subcontract to another company but legal  
responsibility for the airworthiness of the products 
remains with them (ie you can not subcontract the 
responsibility)
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Working to standards 

• AS9100D = aerospace industry QMS standard 

• Nadcap (National Aerospace and Defense Contractors Accreditation 
Program)= for special processes. such as heat treatment, coating, 
mechanical testing.
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Guidance for Aerospace Process Control

• Guidance on the processes and requirements for the 
introduction of new products to aerospace is freely available in 
the form of: Rolls-Royce SABRe 3 Production Part Approval 
Process (Rolls-Royce, 2015) 

and 

• SAE Requirements for Advanced Product Quality Planning and 
Production Part Approval Process (SAE International, 2016). 
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Please review 

• NASA MSFC-SPEC-3717

• NASA MSFC-STD-3716

• AIA manufacturing best practice guide

• Metron case study 

Look at the similarities and differences between the 
space (NASA) and aerospace approaches 
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PARTNERS
Thank you & Questions  

www.skills4am.eu
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http://www.skills4am.eu/

