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In the high-stakes environment of aerospace, defense, and precision manufacturing, the margin for error is non-
existent. To maintain the highest levels of quality and safety, organizations rely on robust Quality Management
Systems (QMS) governed by standards such as ISO 9001:2015 and its more rigorous aerospace counterpart,
AS9100 Rev D. Central to the health of these systems is the internal audit process—a systematic, independent,
and documented process for obtaining objective evidence and evaluating it objectively to determine the extent to
which audit criteria are fulfilled.

1.The Theoretical Framework: ISO 9001 vs. AS9100 Rev D

Understanding the internal audit process requires a deep dive into the relationship between these two standards.
ISO 9001:2015 serves as the baseline, focusing on customer satisfaction and the Plan-Do-Check-Act (PDCA)
cycle. AS9100 Rev D, however, incorporates the entirety of ISO 9001 and adds approximately 80 additional
requirements specifically tailored for the aviation, space, and defense industries.

The High-Level Structure (Annex SL)

Both standards follow the Annex SL structure, which facilitates integration between different management systems
(such as ISO 14001 for environment or ISO 45001 for occupational health and safety). The internal audit, defined in
Clause 9.2, is the critical mechanism for assessing performance and effectiveness. In an AS9100 context, the audit
must not only verify conformity to the standard but also ensure the QMS is effectively implemented and maintained
in a way that guarantees product safety and reliability.

Table 1: Structural Comparison of ISO 9001 and AS9100 Rev D Requirements



Requirement Category

Risk Management

Product Safety

Counterfeit Parts

Configuration Management

Design & Development

2.Technical Analysis: The Internal Audit Workflow

Executing an internal audit is a multi-phase technical procedure that demands precision. It is not merely a "check-

ISO 9001:2015 Baseline

Focuses on "Risks and
Opportunities" (Clause 6.1).

Implicit through quality requirements.

Not specifically addressed.

General control of documented
information.

Standard design controls.

the-box" exercise but a diagnostic tool for organizational health.

Phase I: Audit Planning and Scheduling

AS9100 Rev D Enhancements

Adds Operational Risk Management
(Clause 8.1.1) with formal
assessment processes.

Explicit requirements for Product
Safety (Clause 8.1.3) throughout the
lifecycle.

Rigorous Counterfeit Part Prevention
(Clause 8.1.4) and control measures.

Detailed Configuration Management
(Clause 8.1.2) to ensure technical
integrity.

Focus on Verification and Validation
with specific test reports and records.

The audit program must be planned based on the status and importance of the processes and the results of
previous audits. In AS9100, particular attention is paid to processes that impact Critical ltems (Cls) and Key

Characteristics (KCs). The schedule should be risk-based; higher-risk processes (like special processes or

complex assembly) should be audited more frequently than low-risk administrative functions.

Phase II: The Internal Audit Checklist Construction

A technical checklist is the auditor's primary instrument. It translates the "shall" requirements of the standard into
actionable questions. When auditing for AS9100 Rev D, the checklist must include the ISO 9001 requirements plus
the aerospace-specific additions. For example, when auditing Clause 8.4 (Control of Externally Provided

Processes, Products, and Services), the checklist must verify that the organization maintains a register of

approved suppliers and monitors their performance regarding quality and on-time delivery.

Phase Ill: Evidence Gathering and Interviewing

Objective evidence is gathered through three primary methods:

e Document Review: Examining SOPs, work instructions, and quality manuals.
* Records Examination: Verifying traceability, calibration logs, and inspection reports.
¢ Observation and Interviews: Verifying that the actual practice on the shop floor matches the documented

procedure.

3. Core Mechanics: Interpreting the Clauses for Auditors

To conduct a successful audit, the auditor must interpret the technical nuances of the clauses. Let's break down the

critical sections of the AS9100 Rev D checklist.



Clause 4.0: Context of the Organization

The auditor must determine if the organization has identified its internal and external issues and the needs of
interested parties. In aerospace, an "interested party" might include regulatory bodies like the FAA or EASA. The
audit must confirm that the Scope of the QMS (Clause 4.3) is clearly defined and documented.

Clause 5.0 & 6.0: Leadership and Planning

Top management must demonstrate Accountability. Auditors look for evidence that quality objectives are
established and aligned with the strategic direction. In Clause 6.1, the focus is on Risk-Based Thinking. The
auditor should ask: "How does the organization prevent undesired effects?"

Clause 7.0: Support and Resource Management

This includes Competence (7.2) and Awareness (7.3). For AS9100, employees must be aware of their
contribution to product safety and the importance of ethical behavior. The auditor will often interview floor staff to
gauge this awareness level.

Clause 8.0: Operation - The Technical Core

This is the most extensive part of the audit. It covers the entire lifecycle from planning to delivery. For AS9100, the
auditor must verify Operational Risk Management. This often involves reviewing a PFMEA (Process Failure
Mode and Effects Analysis) to see how risks are identified and mitigated.

Formula for Risk Priority Number (RPN) in Operational Risk:
RPN = Severity (S) x Occurrence (O) x Detection (D)

Auditors check if the organization has set thresholds for RPNs that require mandatory corrective action.

4. Data Evaluation: Non-Conformity Grading and Reporting

Once the audit is complete, findings are categorized. This classification is vital for prioritizing corrective actions.



Finding Type Technical Definition Action Required

Major Non-Conformity (NCR) A total breakdown of a process or a Immediate containment, root cause
failure to meet a "shall" requirement analysis, and corrective action before
that affects product safety or QMS closure.
integrity.

Minor Non-Conformity (NCR) An isolated failure or lapse in a Corrective action within a specified
process that does not compromise timeframe.

the overall integrity of the QMS.

Opportunity for Improvement (OFI) A process that meets requirements Optional but recommended for
but could be optimized for better continuous improvement.
efficiency or risk reduction.

5. Root Cause Analysis (RCA) and Corrective Action

The audit process does not end with the report. The most critical phase is the Corrective Action (Clause 10.2).
Organizations must find the Root Cause, not just address the symptom. Common methodologies include:

1. The 5 Whys: Iteratively asking "Why" to peel away layers of symptoms.

2. Fishbone (Ishikawa) Diagram: Categorizing potential causes into Man, Machine, Material, Method,
Measurement, and Environment (6Ms).

3. 8D Problem Solving: A structured eight-discipline approach typically used in automotive (IATF 16949) and
aerospace.

Technical Troubleshooting: Why Audits Fail

Internal audits often fail to add value due to Auditor Bias or Superficial Sampling. To prevent this, organizations
should use statistical sampling techniques. For instance, if a company produces 1,000 parts, auditing just one
inspection record is insufficient. A common rule of thumb is the Square Root of N + 1 for sample sizes, or adhering
to AQL (Acceptable Quality Level) standards like ANSI/ASQ Z1.4.

6. Implementation Guide: Building a Documentation Toolkit

For organizations transitioning from 1SO 9001 to AS9100, the documentation burden increases. Utilizing templates
and toolkits can streamline the process. A comprehensive Internal Audit Toolkit should include:

« Internal Audit Procedure: Defining who, what, when, and how.

¢ Audit Schedule: A 12-month outlook of all QMS processes.

» Technical Checklist: Clause-by-clause questions (specifically including AS9100 Rev D additions).

¢ Non-Conformity Report (NCR) Form: Including sections for containment, RCA, and verification of
effectiveness.

Integration with ISO 45001

Modern manufacturing often integrates safety with quality. ISO 45001(Occupational Health and Safety)
documentation can be audited simultaneously with the QMS. This "Integrated Management System" (IMS)
approach reduces audit fatigue and ensures that quality processes do not compromise worker safety. For example,
a new work instruction for a CNC machine must be audited for both quality output (AS9100) and operator safety
(ISO 45001).



7. Case Study: Auditing Clause 8.4 (External Providers)

Scenario:An aerospace component manufacturer is auditing their purchasing process. The auditor finds that three
new suppliers were added last quarter.

Audit Trail:

e Step 1: The auditor asks for the "Approved Supplier List" (ASL).

e Step 2: The auditor checks the criteria for selection. AS9100 Requirement: Evaluation must include risk
assessment.

e Step 3: The auditor finds that one supplier was approved without a formal quality survey because they were
the "lowest cost."

* Finding: A Major Non-Conformity against Clause 8.4.1.1, as the organization failed to evaluate the supplier's
ability to meet technical requirements and manage risk.

¢ Solution: The organization must suspend the supplier, perform a retrospective quality audit, and update their
procurement procedure to mandate risk assessments for all new vendors.

8.The Role of Technology in Modern Auditing

While paper-based checklists are traditional, digital audit software is becoming the industry standard. These
platforms allow for:

* Real-time Data Entry: Capturing photos of non-conformities directly from a tablet.

¢ Automated Workflows: Instantly notifying process owners of NCRs.

e Data Analytics: Identifying trends (e.qg., if Clause 7.1.5 on calibration consistently has the most findings, it
indicates a systemic resource issue).

Strategic Implications for High-Reliability Industries

Internal auditing is the bedrock of organizational resilience. By rigorously applying the standards of ISO 9001 and
the specific technical requirements of AS9100 Rev D, companies ensure they are not just compliant, but
competitive. The audit provides an objective mirror to the organization, highlighting where processes are lean and
effective and where they are vulnerable to failure.

In the aerospace industry, the cost of failure is measured in lives and billions of dollars in assets. Therefore, the
internal audit is more than a regulatory requirement—it is a moral and operational imperative. Organizations that
view the audit as a strategic tool for continuous improvement, rather than a necessary evil, find themselves better
positioned to pass external certification audits, reduce scrap and rework, and maintain the trust of global
aerospace giants. Through technical precision, risk-based thinking, and a commitment to objective evidence, the
internal audit transforms a Quality Management System from a set of documents into a living, breathing engine of
excellence.
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