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FOREWORD 

To assure customer satisfaction, the aviation, space, and defense industry organizations have to produce and continually 
improve safe, reliable products that equal or exceed customer and regulatory authority requirements. The globalization of 
the industry and the resulting diversity of regional/national requirements and expectations have complicated this objective. 
End-product organizations face the challenge of assuring the quality of product from a multi-level supply chain. 
Organizations face the challenge of delivering product to multiple customers having varying quality expectations and 
requirements. 

The Aerospace Engine Supplier Quality (AESQ) Committee was established as the G-22 Technical Committee under the 
SAE Aerospace Council to develop, specify, maintain, and promote quality standards relating to the aerospace engine 
supply chain. The principles defined within this standard may be applicable to other segments of the aviation, space and 
defense industries. 

The AESQ strategy is to create a series of related quality standards for use within the aerospace engine supply chain with 
the intention of exceeding customer expectations through effective application of the full series of interrelated AESQ quality 
standards (see Appendix A).  
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1. SCOPE 

This standard establishes requirements for Process Control Methods to sustain product conformity. This includes training, 
selection of control methods, analysis and improvement of their effectiveness, and subsequent monitoring and control. It 
applies to all controls documented in the Control Plan. This will include but is not limited to Key Characteristics (KCs) and 
Critical Items (CIs). 

This standard aligns and collaborates with the requirements of AS9100, AS9103, AS9145, AS13000, AS13002, AS13003, 
and AS13004. 

Commercial-Off-The-Shelf (COTS) items and Standard Catalogue Items (that neither the customer nor supplier hold design 
authority for) are not included. 

2. APPLICABLE DOCUMENTS 

The following referenced documents are important for the application of this document. For dated references, only the 
edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) 
applies. 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 SAE Publications  

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AS13000 Problem Solving Requirements for Suppliers 

AS13002 Requirements for Developing and Qualifying Alternate Inspection Frequency Plans 

AS13003 Measurement Systems Analysis Requirements for the Aero Engine Supply Chain 

AS13004 Process Failure Mode and Effects Analysis (PFMEA) and Control Plans 

AS9100* Quality Management Systems - Requirements for Aviation, Space, and Defense Organizations 

AS9103* Aerospace Series - Quality Management Systems - Variation Management of Key Characteristics 

AS9145* Aerospace Series - Requirements for Advanced Product Quality Planning and Production Part Approval 
Process 

NOTE: *Developed under the auspices of the International Aerospace Quality Group (IAQG) and listed here as SAE 
International “AS” publications. Equivalent versions may be published by other standards bodies [e.g., European 
Committee for Standardization (CEN), Japanese Standards Association/Society of Japanese Aerospace 
companies (JSA/SJAC)]. 

2.2 Other Publications 

Copies of ISO documents are available online at https://webstore.ansi.org/. 

ISO 9000 Quality management systems - Fundamentals and vocabulary 
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3. TERMS AND DEFINITIONS 

In this Aerospace Standard, the following verbal forms are used: 

• “shall” indicates a requirement; 

• “should” indicates a recommendation; 

• “may” indicates a permission; 

• “can” indicates a possibility, or a capability. 

Information marked as “NOTE:” is for guidance in understanding or clarifying the associated requirement. 

A list of acronyms used is provided (see Appendix F). 

For the purpose of this standard, terms and definitions stated in ISO 9000 and the following definitions apply: 

3.1 CLOSED-LOOP CONTROL SYSTEM 

A process control method employed in a way that is autonomous (i.e., not dependent on external input for its operation). 
Such a system can be considered autonomous if measurement, decisions, and responses are fully integrated into the 
process operation through the use of installed technology for measurement, analysis, adjustments, and alerts. 

EXAMPLE 1: In-cycle part and tool probing routines that measure and adjust the process parameters to achieve nominal 
dimensions. 

EXAMPLE 2: Auto-dosing of additives in a chemical processing line to maintain chemical composition.  

3.2 COMMERCIAL-OFF-THE-SHELF (COTS) 

Commercially available items intended by design to be procured and utilized without modification (e.g., common electronic 
components). 

3.3 CONTROL PLAN 

A documented description linking manufacturing process steps to key inspection and control activities. The intent of a 
Control Plan is to control the design characteristics and the process variables to ensure product quality. 

3.4 CRITICAL ITEM (CI) 

Those items (e.g., functions, parts, software, characteristics, processes) having significant effect on the provision and use 
of the products and services; including safety, performance, form, fit, function, producibility, service life, etc.; that require 
specific actions to ensure they are adequately managed. Examples of critical items include safety critical items, fracture 
critical items, mission critical items, key characteristics, etc. 

3.5 CUSTOMER 

Organization, legal entity, or person that receives a product or service (e.g., consumer, client, end-user, retailer, beneficiary, 
purchaser). 
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3.6 KEY CHARACTERISTIC (KC) 

An attribute or feature whose variation has a significant effect on product fit, form, function, performance, service life, or 
producibility, that requires specific actions for the purpose of controlling variation. 

This definition is further explained as follows: 

• Product or system KCs are those selected geometrical, material properties, functional, and/or cosmetic features; which 
are measurable, and whose variation control is necessary for fulfilling customer requirements and enhancing customer 
satisfaction. 

• Process KCs are those selected measurable characteristics of a process whose control is essential to manage variation 
of product or system KCs. 

• Substitute KCs may be identified when a customer defined KC is not readily measurable, within the production/ 
maintenance setting, and other characteristics may need to be controlled to ensure conformance.  

NOTE: Design output can include identification of Critical Items (CIs) that require specific actions to ensure they are 
adequately managed. Some CIs may be further classified as KCs because their variation needs to be controlled. 

3.7 ORGANIZATION 

Group of people and facilities with an arrangement of responsibilities, authorities, and relationships. 

3.8 PROCESS CAPABILITY 

The ability of a process or product to consistently meet a specification or customer requirement (often expressed as a 
capability index such as Cpk or Ppk). 

3.9 PROCESS CONTROL 

The exercise of discipline over the various inputs of a process to ensure the resultant characteristic meets requirements. 

3.10 PROCESS STABILITY 

A condition or state of behavior of a process where, through the use of past experience, near-term future behavior can be 
predicted reliably within limits. A condition where there is no indication of a special cause of variation, but where only random 
common cause variation is present. 

3.11 REACTION PLAN 

A plan that specifies actions necessary to avoid producing nonconforming product, operating out of control, and details 
containment plans to be invoked when nonconforming product is detected. 

3.12 SUPPLIER 

The entity or party that supplies product or services to a customer in accordance with contract requirements. 

NOTE 1: Products and services may include: designs, production materials, production/service parts, assemblies, special 
processes (e.g., heat treatment, welding), or services to a customer per a contractual agreement. 

NOTE 2: The term supplier is synonymous with the term contractor, producer, seller, or vendor.  

3.13 SPECIAL CAUSE 

Variation caused by a source that is not part of the constant system or process.  

NOTE: Also commonly referred to as “assignable cause”.  
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3.14 STANDARD CATALOGUE ITEMS 

A part or material that conforms to an established industry or national authority published specification, having all 
characteristics identified by text description or industry/national/military standard drawing. 

3.15 WORK INSTRUCTION 

Description of how to carry out the operation of a particular process.  

Work instruction information can include “Operation Sequence List”, “Router”, “Traveler”, or “Shop Order”. 

4. REQUIREMENTS 

4.1 Process Control Methods Requirements Overview 

4.1.1 Process Control Methods requirements contain three main facets that are: Product Capability, Process Control 
Methods and Foundational Activities (see Figure 1). The management of Foundational Activities are outside the 
scope of this standard. 

NOTE: The management of Foundational Activities (although not covered by this standard) provides the basis for stable 
operating conditions making process control achievable. These include, but are not restricted to: machine tool 
capability, condition and maintenance, standard methods, measurement systems, training and competence, factory 
environment, and raw material quality. It is expected that these be appropriately managed. 

4.1.2 Proactive process controls are preferred over traditional reactive inspection driven approaches due to their 
effectiveness in avoiding quality issues. 

Figure 1 - Process control overview 
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