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Initially released in October 1999 by the Society of Automotive Engineersin the United States and
Canada, and the European Association of Aerospace Industries in Europe, and shortly thereafter
by standards organizations in Japan and Asia, AS9100 has been resulted as a cooper ative effort of
the International Aerospace Quality Group. As such, it combines and harmonizes aerospace
requirements outlined in previously different aerospace standards. AS9100 Revision C was issued
in 2009 and it was revised to align with 1SO 9001:2008 requirements. This article tries to explain
why and where this standard is different than common 1SO 9001 standard along with the benefits
that result from itsimplementation.
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INTRODUCTION error, strict quality control standards are now
considered standard in every aspect of the industry
To assure customer satisfaction, aerospace indudiny an extremely competitive global landscape,
organizations must produce, and continuallglmost all the successful manufacturers, suppliers
improve safe, reliable products that meet or exceattd service providers today regard quality
customer and regulatory requirements. Theanagement as their fundamental driving force. To
globalization of the aerospace industry, and thdemonstrate this commitment, however, it is
resulting diversity of regional/national requirertsen required independent certification. It is irrefuab
and expectations, has complicated this objectivevidence that quality standards are being met. Such
End-product organizations face the challenge @krtification can mean winning new contracts, or
assuring the quality of, and integration with, prod being excluded. AS9100 standard is the
purchased from suppliers throughout the world ardternationally recognized quality system standard
at all levels within the supply chain. Aerospacspecific to the Aerospace industry. Known as
suppliers and processors face the challenge A89100 in North America, EN9100 in Europe and
delivering product to multiple customers havingISQ 9100 in Japan, the standard is strongly
varying quality expectations and requirements. Th&ipported and adhered to by major aerospace
document (AS9100) standardizes qualitynanufacturers including Boeing, Airbus,
management system requirements for the aerosp&wmmbardier, Pratt & Whitney, Lockheed Martin,
industry. The establishment of commorGoodrich, Messier-Dowty, GEAE, Rolls-Royce and
requirements for use at all levels of the supplgiich others. AS9100 is a widely adopted and standardized
by organizations around the world should result iquality management system for the aerospace
improved quality and safety and decreased costs dadustry. It was released for the first time in Qur,
to the elimination or reduction of organization-1999 (Revision A), by the Society of Automotive
unique requirements and the resultant variatidéngineers and the European Association of
inherent in multiple expectations. Aerospace Industries and it was a cooperative teffor
of the International Aerospace Quality Group and as
Perhaps no other industry is as obsessively safesgch, it combines, harmonizes and aligns the
conscious as the Aerospace industry. Constantlgquirements outlined in ISO 9001.
under public examination, and with little margin fo
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Indeed, AS9100 certification has already become timaplementing an ISO 9001-based quality system.
basic requirement demanded by all these companiBgically, these requirements are included within
to their suppliers. Based on ISO 9001 requirement®bust aerospace quality systems. The industry
AS9100 puts a particular focus on quality, safety a experts who wrote the standard and the
technology in all disciplines throughout the indyst representatives who approved it all agree thatethes
and along the entire supply chain. It applies tergv additions are essential to ensure product, prcoess
domain whether civil or military. AS9100 wasservice safety and quality.

established when the aerospace industry realizdd th

it was necessary to supplement the ISO qualiidl quality systems must be designed to meet the
management system model to satisfy internadpecific needs of the users. And although AS9100
government and regulatory requirements for thidentifies areas to address within the aerospace
aerospace industry. AS9100 standard comprises ihdustry, system designers are encouraged to first
ISO 9001 requirements augmented by additionaktablish a robust quality system that's both &ifec
aerospace industry requirements. It was the re$ultand efficient. This system should be a holistiatgnt
an international effort by aerospace companies withith practices spanning multiple functions and
a common goal of establishing a qualityprocesses within the business.

management system for use within the aerospace

industry. For example, regulatory requirements are critical
functions within the industry. The requirements
AS9100 STANDARD within AS9100 are complementary to contractual

and applicable law and regulations. Those
AS9100 Standard represents the first internation@mhplementing a quality system compliant with
effort to formulate a quality management systelAS9100 must ensure that the additional
standard for the aerospace industry. In its usigerequirements of their customers, regulatory agancie
shows its long-term value. The standard supplemeratsd local, state and national laws are also refekn
ISO 9001 by addressing the additional expectatiomgthin the system's documentation.
of the aerospace industry. AS9100 has already got 3
revisions. The latest one was released in 20@9ithin AS9100, additions and clarifications have
(Revision C) to align with the standard ISCbheen made to most areas of ISO 9001. Some
9001:2008. The difference between the IS@dditional expectations relevant to the aerospace
9001:2008 text and the AS 91(®D09)text is in the industry will be emphasized in this article. Mos¢ a
bold, italic text that represents the aviation,cgpabased upon existing best practices, which are
and defense specific additions. collected and formatted in AS9100 to ensure that

manufacturers meet the industry's expectations.
Among other benefits, AS9100 has been proved as
good practice for complicated manufacturing chaifthe AS9100 standard provides guidance for
and one of the crucial benefits is AS9100'smanaging variation when a "key characteristic" is
contribution to more consistent verification methodidentified. Keys are features of a material, precas
and fewer verification suppliers’ audits. part in which the variation has a significant
influence on product fit, performance, service bfe
manufacturability. AS9100 requires that an
organization establish and document a configuration
management process.

SAE Intarnational

AS9100

Planning product realization is essential for daffec
and efficient processes. The standard emphasizes
planning for in-process verification when a product
can't be verified at a later point. Tooling desmuast
also be considered when process control

Figure 1: AS9100 — ISO 9001 and additional ~methodology is used to ensure that process daka wil
Aerospace requirements identified by Internationalbe captured.

Aerospace Quality Group (1.A.Q.G.)

The AS9100 standard includes extensive
According to Dale (2010) AS9100 defines supplementation  in  design-and-development
additional areas within an aerospace qualiignctions due to complexity of aerospace products
management system that must be addressed wiag customers' expectations for reliable performanc
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during a protracted period of time. The Europeagorrectly performed. This is especially important
version of AS9100 standard EN9100 provides marwhen conducting special processes that don't lend
of these additions. Both standards cover planrong fthemselves to after-the-fact inspection techniques.
design-and-development activities and ensuring
interim control points during the design procesd he industry frequently relies upon tooling andesth
Design outputs are supplemented to provideroduction equipment, including computer-
identification of key characteristics, and the dateontrolled machines, to fabricate and assemble
essential for the product that will be identifiedproducts. This equipment often forms the basis for
manufactured, inspected, used and maintained peoduct acceptance. In these cases, it's essémtial
detailed. demonstrate the integrity of these tools and
machines and to develop a process that will ensure
Notes are included for both design-and-developmeatiequate oversight of the entire process.
verification and validation highlighting traditionha
areas of emphasis. Additionally, AS9100 providesircraft are designed to perform for 50 years or
information on areas of verification documentatiomore, and properly maintaining the aircraft is
and validating testing and results. essential for continued safe operation. Therefore,
servicing requirements are an important part of the
Managing suppliers throughout the aerospace suppbtal quality management system. These include
chain remains a major challenge for the industrynaintenance and repair manuals as well as thelactua
The chain is very long, and within the supply basegervicing work. Again, record keeping is important
there are sources that serve multiple industries. documenting the work performed, the equipment
Because the industry is so dependent upon thised and the people doing the work.
supply chain, it isn't surprising that AS9100 iru=s
a number of additional expectations for identifyingsome products require traceability of part or dll o
and maintaining suppliers. Supplier approval ig jusheir components. This requirement may be imposed
one step in the process of managing supplietsy contract, regulatory agency or internal needs. |
Effectively communicating requirements is essentiaany case, AS9100 standard provides the essentials o
The standard lists seven specific areas fam effective traceability program.
consideration. They range from clarifying
engineering requirements to managing te&lsing measuring devices of known accuracy
specimens and right of access to suppliers’ f@slit including computer-assisted measuring and test
The industry typically relies upon one of threeequipment is essential in the verification process.
methods for product acceptance. An organizatidilaintaining a calibration history of this equipment
might conduct a receiving inspection, perform theand documented proof that it's reviewed and verifie
inspection at the supplier's facility or formallyperiodically underlies the entire metrology system.
delegate product acceptance to the supplier.
Procedures for determining the method of suppli@iagnosing the quality management system's health
control are required, as are the processes used whed using this information to guide improvement
employing these methods. The most importamtctivity is important for efficiency and effectivess.
element of this area of the standard is understgndilnternal audits performed by competent personnel
that a supplier is responsible for managing its owere a vital input into this health measurement
suppliers and subtier suppliers. This includesystem. AS9100 provides some additional
performing special processes that are frequentixpectations regarding internal quality audits.
subcontracted to processing houses. The supplier
must use customer-approved sources; howevE&retailed first-article inspections are frequently
ensuring that the processing is properly perforieed performed to demonstrate product conformance to
the supplier's responsibility. engineering requirements. Documenting the actual
inspection and test results is an established rdetho
Manufacturing a product as sophisticated as af demonstrating initial item acceptance. The
airplane or space vehicle requires special attentistandard provides general direction in this regard
during the production processes. It's important @nd suggests that additional standard requirements
ensure that the correct revision of the engineerirghould be consulted for further guidance. Another
documentation is being used and documented withimernational aerospace standard, called AS9102 and
the quality documents and that work performance developed by the IAQG, outlines a methodology for
recorded. Controlling production processes igerforming and documenting first-article
essential to demonstrate that operations have beéesgpections.
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When things don't go as planned, AS9100 gives

directions  for controlling and  disposing-
nonconforming material. This includes specific
requirements for contacting the customer for
authorization when using or repairing a product tha
doesn't conform to engineering requirements. -

The current version of AS9100 standard issued in

2009 (Revision C) fully aligns the with ISO

ensuring that purchased product meets specified
purchase requirements;

Product realization - ensures that each phase of
product realization, from planning to shipment, is
tightly controlled for delivery of conforming
product;

Identification and traceability - The organization
shall maintain the identification of the
configuration of the product in order to identify
any differences between the actual configuration

9001:2008 standard and those extra requirementsand the agreed configuration;

regarding
aerospace-sector specific requirements have beenuse a
additionally addressed in the following areas @& th
standard (SAE AS9100C):

Regulatory Compliance and the First article inspection - The organization shall
representative item from the first
production run of a new part or assembly to
verify that the production processes, production
documentation and tooling are capable of
producing parts and assemblies that meet
requirements. This process shall be repeated
when changes occur that invalidate the original
results (e.g., engineering changes, manufacturing
process changes, tooling changes);

Risk Management New requirement of
implementation of a risk management process
applicable to the projects & products,
Design phase, design verification, validation and responsibility, criteria, mitigation & acceptance;
testing processes - ensures that design Formal monitoring of customer satisfaction data

responsible organizations have a robust design — Added the requirement to monitor data and to

Scope statement includes “Aviation, Space and
Defense”;

Configuration management - The organization
shall establish, implement and maintain a
configuration management process that includes,
as appropriate to the product: configuration
management planning, configuration-
identification, change control, configuration

status accounting, and configuration audit;

process to meet safety and reliability develop improvement plans that address
requirements demanded by the aerospace deficiencies with the intent to promote
industry; continuous improvement of the product and

Reliability, availability and maintainability - In
planning product realization, the organization
shall determine the following, as appropriate -
quality objectives and requirements for the
product reliability, availability and
maintainability; AS9100 promotes continual improvement as ISO
Control of Suppliers - The organization shalB001 and puts more emphasize on this process as
maintain a register of its suppliers that includesore process in the standard. The organization is
approval status and the scope of the approvalipposed to establish, document, implement,
periodically review supplier performance; thanaintain and continually improve quality
results of these reviews shall be used as a basianagement system. Diagram at the figure 2 simply
for establishing the level of controls to beexplains this procesgMyhrberg and Crabtree,
implemented, define the necessary actions to taRe06)

when dealing with suppliers that do not meet

requirements, ensure where required that both tt®NCLUSION

organization and all suppliers use customer-

approved special process sources, define thaplementing AS9100 will motivate staff by
process, responsibilities and authority for thdefining their key roles and responsibilities. Cost
approval status decision, changes of the approvavings can be made through improved efficiency
status and conditions for a controlled use aind productivity as product or service deficiencies
suppliers depending on the supplier's approvaill be highlighted. From this, improvements can be
status, and determine and manage the risk whdaveloped, resulting in less waste, inappropriate o
selecting and using suppliers; rejected work and fewer complaints. Customers will
Verification of purchased product - Thenotice that orders are met consistently, on timg an
organization shall establish and implement thi» the correct specification. This can open up the
inspection or other activities necessary fomarket place to increased opportunities. An

customer satisfaction;

Project Management — New requirement for
planning and managing product realization in a
structured and controlled way.
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additional benefit due to the standardised procesdmetter than an organization that does not have an
and procedures is the reduction in multipleffective QMS. Many aerospace organizations
expectations due to the consistency in verification require their suppliers to have AS9100 Registration

AS9100-based Quality Management System has
been proven over the years that it leads compamies

START better operations, improved performance, and
v improved profitability. Feedback from AS9100
IDENTIFY THE Registered companies shows what it can be expected
EXISTING as the payoff from all of hard work implementing
PROCESSES IN THE the Quality Management System. AS9100 includes
SENTEN all of the elements of ISO 9001, as well as aduitio
! requirements specific to the aerospace industry.
DSEEBEURE%ICNEE:]\II{DE Because of the responsibilities called out in the
INTERACTION OF AS9100 standard, organizations often see an
THOSE PROCESSES increased involvement of top management with
v regards to the Quality Management System. AS9100
OBSERVE, MEASURE, provides the mechanism of reviewing goals and
MONITOR AND performance against goals on a scheduled basis, and
ANALYZE THOSE for taking action based on the evaluation. Also,
IO increased productivity results from the initial
! evaluation and improvement of processes that occurs
IMPL?S‘EEEI‘;€£IONS during the implementation process and from
CONTINUAL improved training and qualification of employees.
IMPROVEMENT Better documentation or control of processes leads
¢ to consistency in performance, and less scrap and
— rework. Customer satisfaction increases are seen as
Goals and Objectives take the customer needs into

) ) ] account. Customer needs are better understood as
Figure 2: Basis for Aerospace Quality Management,siomer feedback is sought, received and analyzed.
System Goals and objectives are adjusted based on the

information and the organization becomes more

Implementation of AS9100 should start withystomer driven. As goals focus on the customer, th
identification of AS9100 requirements and how the%rganization spends less time focusing on individua

apply to the business inv'ol.ved, establishing qylalitgoa|s of departments and more time working
objectives and how they fit in to the operationt® qqether to meet customer needs. All of this leads
business, producing a documented quality poliGfyancial rewards and significant investments ia th

indicating how these requirements are satisfiegh,ajity Management System showing considerable
communicating them throughout the Orga”'sat'ori\vnprovement in fiscal performance.

evaluating the quality policy, its stated objective

and then prioritize requirements to ensure they af§-FERENCES

met, identification of the boundaries of the qualit

management system and producing documentgdie, G.K. (January 2010). AS9100 Aerospace
procedures as required, ensuring that these Requirements— Above and Beyo@uality Progress
procedures are suitable and adhered to and once60-63.

developed, undertaking internal audits to ensuee tMyhrberg, E.V., & Crabtree, D.H. (2006A practical

qua“ty management System carries on Working_ field guide for AS91Q0Milwaukee, USA: American
Society for Qualty Press.

The implementation of AS9100 assures custome?g‘g:i’ (g Automotive Engineers — SAE (2009). AS910

that the company has a good Quality Management '
System (QMS). An organization with an effective
QMS will typically meet customer expectations



