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The Production Part Approval Process (PPAP) represents a standardized blueprint in the automotive industry
that ensures suppliers consistently meet the design and specification requirements of Original Equipment
Manufacturers (OEMSs). Developed by the Automotive Industry Action Group (AIAG)and the \"Big
Three\" (DaimlerChrysler, Ford, and General Motors), the PPAP 4th Edition manual remains the cornerstone for
quality assurance in global supply chains. This document provides the formal framework used to verify that a
supplier's production process is capable of producing parts that consistently meet customer requirements during an
actual production run at the quoted production rate.

The Evolution and Significance of PPAP 4th Edition

In the high-stakes environment of automotive manufacturing, where a single defective component can lead to multi-
million dollar recalls or safety hazards, the PPAP provides a rigorous gatekeeping mechanism. The transition from
the 3rd to the 4th Edition introduced significant alignment with ISO/TS 16949 (now IATF 16949:2016) and shifted
the focus from a purely administrative exercise to a more robust, process-oriented approach. This evolution
emphasized the supplier's responsibility to understand and manage their own processes, rather than simply
checking boxes for the customer.

Core Objectives of the PPAP Framework

 Verification of Design Records: Ensuring that all customer engineering design records and specification
requirements are properly understood by the supplier.

e Process Capability: Confirming that the manufacturing process has the inherent capability to produce
products meeting these requirements during a full production run.

» Risk Mitigation: Identifying potential failure modes early in the lifecycle to prevent the delivery of non-
conforming parts.

e Standardization: Providing a common language and set of expectations across the global automotive tiers.

The 18 Elements of PPAP: A Technical Deep Dive

A successful PPAP submission requires the completion and documentation of up to 18 distinct elements. Each
element serves a specific purpose in validating the product's integrity and the process's stability.

1. Design Records

This includes a complete copy of the drawing. If the customer is responsible for the design, this is a copy of the
customer drawing. If the supplier is design-responsible, this includes the supplier's released drawing. It must
include all features, dimensions, and specifications.

2. Authorized Engineering Change Documents

Suppliers must provide documentation for any changes that have been incorporated in the part but not yet
recorded in the design record (drawing), but have been authorized by the customer's engineering department.



3. Customer Engineering Approval

When specified by the customer, the supplier must provide evidence of customer engineering approval for any
deviations or specific design requirements.

4. Design Failure Mode and Effects Analysis (DFMEA)

For design-responsible suppliers, the DFMEAIs a systematic group of activities intended to recognize and evaluate
the potential failure of a product and the effects of that failure. It identifies actions that could eliminate or reduce the
chance of the potential failure occurring.

5. Process Flow Diagram (PFD)

The PFD outlines the entire manufacturing process step-by-step, from raw material receiving through shipping. It
must align with the PFMEA and the Control Plan.

6. Process Failure Mode and Effects Analysis (PFMEA)

The PFMEA evaluates the manufacturing process to identify potential risks. It utilizes a Risk Priority Number (RPN)
based on:Severity (S): How serious is the failure?Occurrence (O): How frequently does the cause occur?
Detection (D): How likely is the current process to detect the failure?

7. Control Plan

The Control Plan is a living document that describes the systems used for controlling the process and ensuring
product quality. It includes information on characteristics, specifications, measurement technigues, sample sizes,
and reaction plans.

8. Measurement System Analysis (MSA)

Suppliers must conduct Gage R&amp;R (Repeatability and Reproducibility)studies for all new or modified
gages and measurement equipment. The goal is to ensure that the measurement system's variation is acceptable
relative to the process variation and specification limits.

9. Dimensional Results

A complete dimensional layout of the part is required. The supplier must show evidence that dimensional checks
have been performed and results indicate compliance with specified requirements. Usually, a minimum of five parts
is measured.

10. Records of Material / Performance Test Results

This includes all chemical, physical, or metallurgical tests required by the design record or control plan. It ensures
the raw materials and finished parts meet the functional and durability requirements.

11. Initial Process Studies

This involves statistical studies (SPC) to determine if the production process is stable and capable. Key metrics
include Cpk (Process Capability Index) and Ppk(Process Performance Index). For a standard PPAP, a Ppk of &gt;
1.67 is often required for critical characteristics.

12. Qualified Laboratory Documentation

If testing is performed by an internal or external lab, the supplier must provide evidence of the lab's scope and
accreditation (e.g., ISO/IEC 17025).

13. Appearance Approval Report (AAR)

This applies only to parts where the customer specifies appearance requirements (color, grain, gloss). The AAR



form must be signed off by the customer's appearance expert.

14. Sample Production Parts

Physical parts produced from the actual production process (tooling, equipment, operators, etc.) are submitted to
the customer for review.

15. Master Sample

The supplier must retain a master sample for the same period as the production part approval records or until a
new master sample is produced for the same part number.

16. Checking Aids

If requested, the supplier must submit any part-specific assembly or inspection fixtures used during the process.

17. Customer-Specific Requirements

Each OEM (e.g., Ford, GM, Stellantis) may have unique requirements that are not covered in the standard 18
elements. These must be documented and satisfied.

18. Part Submission Warrant (PSW)

The PSWis the summary of the entire PPAP package. It is the formal declaration by the supplier that the
submission is complete and that the parts meet all requirements.

Submission Levels: Defining the Scope of Evidence

Not every PPAP submission requires the full delivery of all 18 elements to the customer. The 4th Edition defines
five submission levels based on the risk and the customer's relationship with the supplier.



Submission Level Requirements / Scope of Submission

Level 1 Warrant only (and for designated appearance items, an
Appearance Approval Report) submitted to the customer.

Level 2 Warrant with product samples and limited supporting data
submitted to the customer.

Level 3 Warrant with product samples and complete supporting
data submitted to the customer. (Default Level).

Level 4 Warrant and other requirements as defined by the customer.

Level 5 Warrant with product samples and complete supporting
data reviewed at the supplier's manufacturing location.

Technical Analysis: Process Capability and Statistical Requirements

A critical component of the PPAP 4th Edition is the Initial Process Study. This distinguishes between short-term
capability and long-term performance. Unlike the 3rd edition, the 4th edition places higher scrutiny on the stability
of the process before calculating indices.

Calculating Capability: Cpk vs. Ppk

In the context of PPAP, Cpk is the capability index that accounts for process centering but only uses within-
subgroup variation (short-term). Ppk is the performance index that uses total variation (long-term).

The formula for Ppk is: Ppk = min [ (USL - Mean) / (3 * Sigma_total), (Mean - LSL) / (3 * Sigma_total) ]

Where:USL: Upper Specification LimitLSL: Lower Specification LimitSigma_total: The standard deviation
calculated using the root-mean-square method.

A Ppk &gt; 1.67is generally required for initial approval of significant characteristics, ensuring that the process is
robust enough to handle the natural drift that occurs over time.

The Transition: Differences Between PPAP 3rd and 4th Edition

The 4th Edition introduced several key changes to streamline the process and align with modern quality standards.
The following table highlights the primary shifts.



Feature 3rd Edition 4th Edition

Focus Administrative / Document-heavy Process-oriented / Quality-focused
Alignment QS-9000 ISO/TS 16949 / IATF 16949
Terminology Emphasis on \"approval\" Emphasis on \"evidence of capability\"
PSW Form Basic fields Updated to include weight and more

specific material reporting (IMDS)

Submission Levels Less flexibility Greater emphasis on Level 4 for
customized requirements

Practical Implementation: Step-by-Step Field Guide

Implementing a PPAP successfully requires cross-functional collaboration. It is not just a quality department task; it
involves engineering, production, and purchasing.

Step 1: Planning and Initial Review

Identify the submission level required and the timeline. Review the drawing for Critical Characteristics (CC) and
Significant Characteristics (SC), as these will require statistical studies.

Step 2: Process Development (The APQP Link)

Develop the PFD, PFMEA, and Control Plan concurrently. This ensures that risks identified in the PFMEA are
mitigated by controls defined in the Control Plan.

Step 3: The Production Run

The PPAP parts must be produced from a Significant Production Run. This run typically consists of one hour to
eight hours of production, with a minimum quantity of 300 consecutive parts, unless otherwise specified by the
customer.

Step 4: Data Collection and Testing

Perform the MSA on all gages. Conduct the dimensional layout. Run the material tests. Ensure all data is signed
and dated by the person performing the tests.

Step 5: Compiling the Package

Organize the 18 elements. Many companies now use electronic e-PPAP systems to manage these documents.
Ensure the International Material Data System (IMDS)number is recorded on the PSW, as this is now a
mandatory requirement for environmental compliance.

Troubleshooting Common PPAP Rejections

Even seasoned suppliers face PPAP rejections. Understanding common pitfalls can save weeks of production
delays.

1. Inconsistency Between Documents

The most common error is a mismatch between the Process Flow Diagram, PFMEA, and Control Plan. For
example, if a drilling operation is step 20 in the PFD, it must be step 20 in the Control Plan and PFMEA with



matching terminology.

2. Inadequate Measurement System Analysis (MSA)

Submitting a Gage R&amp;R with a result over 30% without a written waiver will result in automatic rejection. High
variation in measurement makes the process capability data untrustworthy.

3. Outdated Calibrations

All gages used for the dimensional layout and process studies must have current calibration certifications. If a gage
used for PPAP expires during the study, the data is invalid.

4. Failing to Report Material Chemistry

With the rise of environmental regulations (REACH, RoHS), missing IMDS submissions are a frequent cause of
PSW rejection. The IMDS must be approved by the customer before the PPAP can be fully approved.

The Strategic Value of the PPAP 4th Edition

While the PPAP process is often viewed as a bureaucratic hurdle, its strategic value is immense. It forces a
discipline that reduces the Cost of Poor Quality (COPQ)by identifying issues before parts reach the assembly
line. By adhering to the AIAG 4th Edition standards, suppliers demonstrate a level of technical maturity that is
essential for competing in the global automotive market.

The PPAP is not merely a collection of documents; it is the ultimate proof of a supplier's engineering and
manufacturing prowess. When executed correctly, it fosters trust between the OEM and the supplier, ensuring that
the final vehicle—the product of thousands of complex components—is safe, reliable, and high-quality for the end
consumer. As the industry moves toward electric vehicles and autonomous driving, the core principles of PPAP 4th
Edition remain more relevant than ever, providing the rigorous foundation needed for the next generation of mobility.
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