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Purpose

It is Oshkosh Corporation’s mission to provide our customers with defect-free products and service 
and to supply them globally at the lowest total cost. The goal is simple - to be the benchmark 
supplier in every market. This goal can only be achieved with the support and commitment 
between you, our supplier and us. Clear Concise expectations and requirements will make the 
supplier-customer relationship more rewarding for all.
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Training Objectives

• Drive consistency of the PPAP process

• Improve technical skills of compiling PPAP 

• Improve customer satisfaction & part quality

• Avoid common mistakes and oversights

• Achieve PPAP First-Pass-Yield of 1 (100%)
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PPAP Overview
• Production Part Approval Process (PPAP)

• The purpose of PPAP is to verify that all 
customer engineering design record and 
specification requirements are properly 
understood by the Suppliers 

• Ensure that the manufacturing process has the 
capability to produce product consistently 
meeting these requirements during an actual 
production run at the quoted production rates.
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Oshkosh PPAP Requirements
• The Oshkosh corporation PPAP requirements were  

established by utilizing the AIAG 4th edition PPAP 
manual and Appendix H

• As a Heavy Truck Industry OEM we have the liberty 
per AIAG to establish our own PPAP requirements 
and are not required to be strictly held to the 
Automotive PPAP requirements.

• OSK’s submission Levels, and Interim Approval 
Processes are similar to Automotive (AIAG) 
requirements. 
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Training Resources
• Oshkosh Supplier Network (OSN)-

• Scholar Series

• AIAG

Scholar Series
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PPAP Workbook
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PPAP Management

• PPAPs are managed through Oshkosh Reliance

• PPAP workbook is located on the Oshkosh 
Supplier Network (OSN)
o Training – Supplier Quality Core Tools
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What Oshkosh Expects 
of Suppliers
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PPAP Submission
Reasons for PPAP submission: 
 Initial Submission 

 Engineering Change(s) / Drawing revisions  

 Tooling: Transfer, Replacement, Refurbishment, or additional 

 Correction of Discrepancy 

 Production Break to Oshkosh Corporation > 1 year 

 Change to Construction or Material (optional material for example)

 Sub-Supplier or Material Source Change 

 Change in Part Processing 

 Parts Produced at Additional Location or processes with new equipment

 Ensuring proper drawing level is referenced and utilized

 Other – Please specify 
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Submission Requirements

• A Level 2 PPAP submission is the default PPAP level for all products supplied to Oshkosh Corporation. 
Please follow segment specific guidelines for levels 1, 2 & 4; when not clearly defined, any questions 
should be directed to the applicable segment SQE.  SQE can request additional PPAP samples and 
process documentation based on the part criticality. Levels 1, 2 and 4 PPAPs do not need to be pre-
approved prior to the first order delivery (could be prototype or production based on program).  
Segment specific guidelines may differ, so please check all Addendums & Buyer/SQE when in doubt. 

• There may be instances when the specific Oshkosh Corporation Segment will require a PPAP submission 
level greater than or less than Level 2, depending on the specific component being supplied and contract 
requirements.   

• Oshkosh Corporation provides acknowledgement/approval of the PPAP package via Reliance notification 
(no more signed PSWs). 
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Submission Requirements

 When a Level 3 PPAP submission is required, Suppliers are not authorized to ship production material to 
Oshkosh Corporation without full or interim prior-approval by an OSK Quality Engineer. 
o On a rare occasion OSK may request PPAP parts be sent to Oshkosh for review along with the PPAP 

submission.

o Interim PPAP approval may be used to permit the supplier to ship material on a limited time or quantity 
basis in accordance with the Interim Approval Worksheet and Part Submission Warrant 

o Oshkosh Corporation provides acknowledgement/approval of the PPAP package via Reliance (no longer do 
we sign a Part Submission Warrant (PSW). 

 When a Level 4 PPAP submission is required and utilized for non-production or New Product Development 
(NPD) submissions, it shall be sent to Oshkosh Corporation with the first order. 
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What Oshkosh Expects of the Supplier
• Suppliers shall manage the completion and submittal of PPAP’s 7 calendar days (minimum) prior to 

the Purchase Order due date
• PPAP’s are considered living documents and are expected to be maintained to represent the 

current production process
• When the supplier encounters Corrective and Preventive Actions, updates to the PFMEA and 

Control Plans should be made promptly

• PPAP re-submittals are required when:
• Part Drawing is revised

• Supplier process change is approved and made

• Lapse in order fulfillment occurs for a period of >1 year
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QC-112 PPAP check list 

• Voice-of-the-Customer

• Assurance of understanding

• Assurance of completion

• Use the comments section for clarification

• Improves FPY
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Interim Approval

 QC – 112 PPAP Checklist

 Design Record & Dimensional Results

 Engineering Change Documents – RCM (if applicable)

 Customer Engineering Approval (If applicable)

 Print Note Verification

 Material/Performance test results

 Qualified Lab Documents

 Sample Production Parts

 Master Sample Photos

 Customer Specific Requirements – Component First 
Article Testing (CFAT)

 Part Submission Warrant (PSW)
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• Interim Approval may be temporarily granted and must be considered the exception

• Interim approval must include a date or quantity 

• Interim Approval will not be granted if any of the following elements are missing or incomplete
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PPAP 
Reviewer/Approver 
Expectations
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Expectations by the Reviewer
Sample parts and supporting documentation  are submitted  to show evidence that:  
• The design records and specifications have been properly understood and met

• The manufacturing process has the capability to produce conforming parts in the actual 
production environment

• The PPAP submittal is organized
o AQEs may require that PDFs are not embedded within the Excel PPAP workbook

o Create an index to aide the reviewer

o Label documents to show relationships between specifications and evidence of compliance 
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PPAP Submission Format

• Example of PPAP submission as a .pdf file in the order of the QC-112 checklist. (Adobe Pro used here)
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PPAP Level 1 
Elements and Requirements
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PPAP Part Submission - Level One Requirements
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PPAP Level One Requirements

• PPAP Level  one may be used for commercial parts
o OSK MRP default if no drawing exists

• PPAP Level one submission consists of:
o Part Submission Warrant

o Catalogue page with product information

o Certificate of compliance

o Defense Integrated Product Support requires Material Certification w/ PSW 

• Photo documentation – detailed in PPAP Level 2 section
o Master Sample

o Section J Label
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Part Submission Warrant (PSW)
• PSW summarizes the PPAP and informs the customer why, 

what and by whom the PPAP is submitted

• This form shows the reason for submission (design change, 
annual revalidation, etc.) and the level of documents 
submitted to the customer. 

• Declaration of part compliance 

• RCMs to be listed here

• If there are any deviations the supplier should note on the 
warrant or inform that PPAP cannot be submitted.

• Materials Reporting Per Suppliers Standards Guide Section D 
element 18F referencing Hazardous Materials
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Supplier Standards Guide (SSG) Section D.18.F – Hazardous Materials

23



Oshkosh Corporation Classification - Restricted

Hazardous Materials Reference Defense Addendum
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PPAP Elements Checklist QC – 112 for PSW
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PPAP Level 2 
Elements and Requirements
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PPAP Part Submission Level Two Requirements
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PPAP Level Two
• Part Submission Warrant (PSW)
• Dimensional Results & Design Record (Bubbled Print)
• Dimensional Results – Weld

• Weld Procedure Specification (WPS)
• Procedure Qualification Record (PQR)
• Welder Certifications

• Production Samples (First production order/upon request prior to production order)
• Photo Documentation (Master Sample, Section J Labeling)
• Print Notes (attached copy where applicable)
 Raw material certifications
 Performance test reports & Qualified Lab Docs
 Surface finish (Surface Preparation, Painting and Finishing, Plating)
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Dimensional Results

29

• Dimensional and Design Record consists of the Bubbled 
Print and Dimensional Results tab (can be weld dims too)

• Oshkosh drawing must be used or RCM approval needed

• 100% dimensional inspection is required for a minimum 
of one (1) production representative part for each PPAP 
Level two submittal

• One (1) piece dimensional results are required for any 
subcomponent outlined on the drawing, in addition to 
overall assembly. 
Dimensional results for PPAP must be taken from production parts

For production parts that are produced from more than one die, mold 
tooling, pattern, cavity or production process, the supplier shall 

complete a full dimensional layout from each
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Dimensional Results – Best Practice
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Dimensional Results – Best Practice (GD&T)

31

• True Position specifications. To facilitate better understanding, and standardize documentation, it is 
recommended to list both the “x” and “y” basic dimensions, the hole/feature size, and true position 
tolerance zone as shown below. 

• Also, express “Bonus Tolerances” as a separate line item within the dimensional PPAP worksheet. The 
example below expresses the allowable bonus tolerance that can be added to the True Position feature 
frame when a maximum material condition (MMC) exists.   
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• Legible – Part Drawing, Notes & ALL Text

• Complete – All sub-component prints included 

• Released – Only approved drawings should used for 

PPAP submittals

• If deviation needed (ie Oshkosh hasn’t released drawing yet), 

an approved RCM required with PPAP submittal

• Bubbled – All Dimensions, Notes & Material

• if noted separately from Notes section

Work with Buyer/SQE to confirm referenced drawings are current

Design Record
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QC – 112 – Dimensional Results / Print Notes
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Dimensional Results - Welding

• Welding symbol & description documented

• WPS & PQR (if not prequalified) documented

• Weld size & Weld length documented for each part

• Supplier signoff required

• WPS & PQRs required to be submitted with PPAP
• Stamped, dated as “approved” by a Certified Welding Inspector (CWI)

ORGANIZATION: PART NUMBER:
SUPPLIER NUMBER: PART NAME:

DATE:

Supplier required to provide marked up print to identify ALL Weld items.

WELD SIZE WELD 
LENGTH

WELD
PASS/FAIL

WELD SIZE WELD 
LENGTH

WELD
PASS/FAIL

WELD SIZE WELD 
LENGTH

WELD
PASS/FAIL

*Traceable to NIST

NAME OF INSPECTION FACILITY:

OK NOT 
OK

Piece 1

CHECK FOR CONFORMANCE

Piece 2

Blanket statements of conformance are unacceptable for any test results.

PRINT NAME SIGNATURE TITLE

DIMENSIONAL RESULTS - WELDING
(ATTACH COPY OF WPS/PQR DOCUMENTATION)

PART NUMBER
PART NAME

ITEM WELD SYMBOL WELD DESCRIPTION WPS#
PQR# 

(IF NOT PRE-
QUALIFIED)

Piece 3GAGE
TYPE*

SUPPLIER NAME 
101112

 
 

ENGINEERING REVISION LEVEL
ERL DATE
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Welding Standards - WPS & PQR

35

• The supplier shall develop and deliver Welding 
Procedure Specifications (WPS), Qualification 
Records(PQRs) and Weld Repair Procedures

• Welder Qualification Records (WQRs) shall be available 
on request

• The use of pre-qualified weld joints as specified in 
American Welding Society (AWS) D1.1 does not 
preclude submittal of welding procedures
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Welding Procedure  - Armor

Prior to manufacturing, the Supplier shall develop 
welding procedures for all ballistic weldments in 
accordance with applicable welding code for 
Armor Steels and Aluminum

For Defense, the welding code is dictated by the 
code in place during contract award

Any deviation from the stated requirement is be 
submitted and approved using RCM process
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QC-112 - Weld
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Production Samples
• Sample Production Parts (AIAG PPAP 2.2.14)

• The suppler shall ensure that the “PPAP Sample 

Parts” label is filled out and attached appropriately 

to the outside of each package
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Photo Documentation
• A master sample is not required to be retained by the supplier 

unless specifically requested by Oshkosh, however the supplier 
is required to photo document a Master Sample for all PPAP 
submittals

• Photo documentation should illustrate what the parts will look 
like in the final state in which they are provided to Oshkosh.  

• Photo  documentation should include part labeling (to include 
any date codes, vendor codes, cage codes, etc. if applicable), 
and no paint zones if applicable.

• Sent along with production order after all pictures are taken for 
PPAP submission
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QC – 112 Master Sample (photo)
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Packaging & Shipping

• The Supplier shall provide for adequate facilities and instructions 
for handling, packaging and shipping to protect the products and 
prevent damage during storage and transit

• The Supplier shall conform to the requirements of the Oshkosh 
Supplier Standards Guide Section J, which is available at 

• http://osn.oshkoshcorp.com
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Print Notes

• Describes material, performance & finish requirements

• Write out entire print note in the PPAP workbook verbatim
• Don’t write “Print Note #1”

• Material callout is sometimes found in the title block and 
should be noted on Print Notes page
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Print Notes – Raw Material Certifications
• It is the supplier’s responsibility to confirm material conformance to 

applicable standards

• The supplier shall perform all chemical, physical, metallurgical or 

mechanical property tests as specified by the Design Record or 

Control Plan

• When the supplier maintains “design record authority” for the part 

or it’s subcomponents and material details are not documented on 

the design record, Oshkosh requires all material tests results be 

maintained by the supplier and made available upon request

• Raw material composition are presented in a Certificate of Analysis 

(COA) 
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44

o Design Record change level of parts tested

o Authorized engineering changes

o Number, date  and change level of 
specifications to which part was tested

o Date testing took place

o Quantity tested 

o Specific parameters and actual results

Print Notes - Performance Test

• The Supplier shall perform tests for all part(s) or material(s) when 
performance of functional requirements are specified by the 
Design Record or Control Plan.  

• Performance testing is the process to verify functionality of the 
product when exposed to application conditions

• Qualified Lab Documentation must accompany each performance 
test result when ISO17025 lab isn’t used

• Welding Procedure Specifications (WPS) and Procedure 
Qualification Records (PQRs) shall be included within the PPAP 
submittal when applicable and shall be Stamped, dated as 
“approved” by a Certified Welding Inspector (CWI).

• Performance Tests Results Shall indicate the following

It is the supplier’s responsibility to plan for ongoing material and performance testing which should be identified as separate line items on the control plan
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QC – 112 Material/Performance Testing
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Qualified Lab Documentation

Accredited ISO 17025 Laboratory
 The name of the laboratory performing the test

 The laboratory’s accreditation standard 
(accreditation number and/or name of the 3rd 
Party organization that provided accreditation)

 List of standards used for testing

 The date on which the testing took place

Non – Accredited Laboratory
 The name of the laboratory performing the test

 Documentation (work instructions) for each 
type of tests conducted

 Training records / certifications of personnel 
who performed the testing

 List of all test equipment used to perform 
testing

 Calibration records of all test equipment used

46



Oshkosh Corporation Classification - Restricted

Example of Testing done by a Qualified Lab with Qualified Lab 
Documents
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QC – 112 Qualified Lab Docs
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Print Notes – Surface Preparation, Painting and Finishing

• Supplier must comply with the Oshkosh finish requirement specified on 
the drawing or PO

• When the finish requirement is “silent”, supplier shall reference the FM100 
Finish Methods or OSK PS-100 Paint Standard 

• Tier 1 suppliers are responsible to ensure that finish requirements are 
upheld by the sub tier finish suppliers.  (JLTV and FMTV A2 mandate 
qualification and sustaining quality requirements)

• It is highly recommended that tier 1 suppliers mitigate risks by requiring sub tier 
suppliers to document process flows, FMEA and Process Control Plans in 
accordance with OSK’s PPAP format

• As referenced in Section D.10.F of the Oshkosh Supplier Standards 
Guide, the use of any pretreatment, plating, painting or coating of any 
kind that contains Hexavalent Chrome is strictly prohibited 

Any JLG painted/powdered parts need to have 
completely filled out AAR tab for PPAP approval.
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Print Notes – Defense Paint tab

This is the document where the supplier shows what print standard, 
Industry standard, & process steps were used to coat the part

• The following tests & results are completed for both prime & topcoat:
• Solvent permeability, cross hatch adhesion, dry film thickness test, along 

with salt spray results, ambient & oven cure times

• The supplier should note they aren’t using any hazardous material not 
allowed per the Supplier’s Standard Guide (Yes or No should be circled 
& signed) 

• Confirm name, signature, title and date are all included
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QC – 112, Appearance Approval
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Print Notes – Plating

This is the document where the supplier shows what print standard,

Industry standard, & process steps were used to plate the part

• The following tests & results are completed:
• Plating thickness, composition of coating and salt spray testing

• The supplier should note they aren’t using any hazardous material not 
allowed per the Supplier’s Standard Guide (Yes or No should be circled 
& signed)

• Confirm name, signature, title and date are all included

• Confirm Plating Certificate of Compliance is also included
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PPAP Level 3 
Elements and Requirements
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PPAP Part Submission Level Three Requirements
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PPAP Level Three
• All elements of PPAP Level 2
• Supplier Change Request (OSK-RCM) – if applicable
• Design Failure Modes Effects Analysis (DFMEA) – if supplier is design responsible
• Process Failure Modes Effects Analysis (PFMEA) 
• Process Flow Diagram (PFD)
• Measurement System Analysis (MSA)
• Initial process Capability
• Process Control Plan
• Checking Aids 
• Records of Compliance with Customer Specific Requirements
• Photo Documentation
• Tooling Photo Documentation
• Commercial Off the Shelf (COTS+) – Defense specific
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Dimensional Results – PPAP Level 3

• Dimensional and Design Record consists of the Bubbled 
Print and Dimensional Results tab

• 100% dimensional inspection is required for a 
minimum of three (3) production representative parts 
for each PPAP Level 3 submittal

• One (1) piece dimensional results are required for any 
subcomponent outlined on the drawing being 
purchased for each Level 2 or Level 3 submittal
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Supplier Change Request Form
• Suppliers are responsible to ensure that all products supplied 

to Oshkosh Corporation meet the requirements of the 
current released drawing, to the current revision on the 
purchase order, and as documented in the Oshkosh PPAP (if 
required).

• This change request shall occur via the Change Management 
module within the Oshkosh Reliance Software.

• RCM number should be noted in PSW declaration
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Authorized Engineering Change Documents (AIAG PPAP 2.2.2)

58

• The Supplier shall maintain copies of any authorized engineering change documents for those changes not 
yet recorded in the Design Record but incorporated in the product, part or tooling

• Marked Drawings are acceptable for PPAP submission when a released drawing is not available due to 
timeline constraints

• Any Marked drawings from Oshkosh must be signed approved by Oshkosh Design Engineering and a copy of 
the approved OSK Supplier Change Request (RCM) should accompany the PPAP Submittal

• Some Oshkosh business units allow RCM Number to be reported on PSW declaration instead of attaching to PPAP
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QC-112, Authorized Engineering Change Docs
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Failure Modes Effects Analysis - FMEA
• FMEA is an analytical methodology used to ensure that  

potential problems have been considered and addressed 
throughout the product & process development process

• Failure mode is defined as the way or manner in which a 
product or process could fail to meet design intent or process 
requirement

• Used both in the Design and Process Phase of production
• DFMEA is required at the component level for all parts where the Supplier is 

considered design responsible)

• Each item/function has Severity (S), Occurrence (O) & Detection 
(D) Number that make the Risk Priority Number (RPN)

• Calculated by multiplying together  RPN = S x O x D
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FMEA Severity Ranking Assignment

61

• FMEA Severity rank values shall be in accordance with 
Severity Rating Scale Table

• If there is any disagreement between criteria for 
assignment of Severity Rank in the table while 
performing the FMEA analysis, the more severe (higher) 
rank shall always be utilized
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FMEA Occurrence Ranking Assignment

62

• FMEA Occurrence rank values shall be in accordance 
with Occurrence Rating Scale Table

• If there is any disagreement between criteria for 
assignment of Occurrence Rank in the table while 
performing the FMEA analysis, the more severe (higher) 
rank shall always be utilized
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• FMEA Detection rank values shall be in accordance with 
Detection Rating Scale Table

• To determine the Risk Priority Number (RPN) values, the 
OSK standard table within the PPAP workbook shall be 
utilized

FMEA Detection Ranking Assignment
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FMEA Special Characteristics
• Special Characteristics are defined as product characteristics or manufacturing process parameters which 

can affect safety or compliance with regulations, fit, function, performance or subsequent process of 
product.

• Two types of Special Characteristics

o Critical Characteristics (CC) – A Critical Characteristic is defined as a product characteristic or manufacturing process parameter 
that can potentially affect compliance with government regulations, safe vehicle operation or safe equipment function.

o Significant Characteristic (SC) – A Significant Characteristic is defined as a product characteristic or manufacturing process 
parameter which can affect fit, function, performance or impact subsequent process of a product.

• Critical and Significant Characteristics shall be assigned based on the Severity, Occurrence and Detection

• If design is supplier owned, and supplier CC/SC is noted, it shall be reported in FMEA
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Critical Characteristics
• Critical Characteristics shall be 

identified, recorded, and implemented 
when a DFMEA PFMEA Severity rank of 
9 or 10 regardless of the corresponding 
Occurrence Rank

• All items identified as a Critical  
Characteristics shall demonstrate a 
minimum Cpk of 1.67 or be subject to 
100% inspection
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Significant Characteristics
• Significant Characteristics shall be 

identified, recorded, and implemented 
when a DFMEA PFMEA Severity rank of 
5-8 is identified with corresponding 
Occurrence rank of 4-10

• All items identified as a Significant 
Characteristics shall demonstrate a 
minimum Cpk fo 1.33 or be subject to 
100% inspection
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FMEA Characteristic Assignment Process

• Critical and Significant Characteristics shall be 
assigned based on the Severity and Occurrence 
data derived from the Design and/or Process 
Failure Mode and Effects Analyses (DFMEA and 
PFMEA)

• Criteria for assignment of special characteristics 
shall be in accordance with the Criticality Matrix

• All Special Characteristics shall be documented on 
the control plan

67



Oshkosh Corporation Classification - Restricted

QC 112 - FMEA

68
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Process Flow Diagram

69

• Process Flow Diagrams are required for all Level 3 Submittals
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QC – 112, Process Flow Diagram

70



Oshkosh Corporation Classification - Restricted

Measurement Systems Analysis (MSA)

• For all Level 3 PPAP submittals, Oshkosh 
requires separate GR&R’s be submitted for 
each measurement gage or device family gage 
that is used to validate Critical, Significant, 
Major or CSI (Critical Safety Item) identified on 
the Design Record or listed on the Control Plan

• Oshkosh requires suppliers to perform MSA in 
accordance with the AIAG MSA manual 4th 
edition
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Gage Repeatability and Reproducibility (GR&R)

• Gage R&R is used to ensure that 
measurements used in the 
manufacturing process are 
reasonably consistent regardless of 
how many times they are 
performed or by who performs 
them.

• Different tabs available in PPAP 
workbook based on type of data 
collected

• Suppliers should reference AIAG for which 
format to use
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GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET      
VARIABLE DATA RESULTS   

(Format for example only; Supplier created templates may be used)
Part Number Gage Name Appraiser A
314159 Cal-01 W.E.
Part Name Gage Number Appraiser B
Widget, Front End Cal-01 Genechi
Characteristic Specif ication Gage Type Appraiser C
Overall Length 8 8.12 Calipers Walter
Characteristic Classif ication Trials Parts Appraisers Date Performed
Length 3 10 3

APPRAISER/ PART AVERAGE
TRIAL # 1 2 3 4 5 6 7 8 9 10
1.  A 1 8.02 8.03 8.04 8.05 8.06 8.07 8.08 8.09 8.10 8.11 8.064

2. 2 8.01 8.02 8.03 8.05 8.06 8.07 8.08 8.09 8.10 8.12 8.064

3. 3 8.01 8.03 8.04 8.05 8.06 8.07 8.08 8.09 8.10 8.12 8.064
4. AVE 8.01 8.03 8.04 8.05 8.06 8.07 8.08 8.09 8.10 8.11 xa= 8.064

5. R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ra= 0.002

6.  B 1 8.01 8.02 8.03 8.04 8.05 8.07 8.07 8.09 8.10 8.11 8.059

7. 2 8.01 8.02 8.03 8.04 8.05 8.07 8.08 8.09 8.10 8.11 8.060

8. 3 8.01 8.02 8.03 8.04 8.05 8.06 8.07 8.09 8.10 8.11 8.059
9. AVE 8.01 8.02 8.03 8.04 8.05 8.07 8.08 8.09 8.10 8.11 xb= 8.059

10. R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 rb= 0.002

11.  C 1 8.00 8.02 8.03 8.04 8.05 8.06 8.07 8.09 8.10 8.11 8.056

12. 2 8.00 8.02 8.03 8.04 8.05 8.06 8.07 8.08 8.10 8.10 8.055

13. 3 8.01 8.02 8.03 8.04 8.05 8.06 8.07 8.08 8.09 8.11 8.056
14. AVE 8.00 8.02 8.03 8.04 8.05 8.06 8.07 8.08 8.09 8.11 xc= 8.056

15. R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 rc= 0.003

16. PART X= 8.060
   AVERAGE 8.01 8.02 8.03 8.04 8.05 8.07 8.08 8.09 8.10 8.11 Rp= 0.100

17. (ra + rb + rc) / (# OF APPRAISERS) = R= 0.003

18. xDIFF = (Max x - Min x) = xDIFF= 0.009

19. * UCLR = R x D4 = UCLR= 0.007

* D4 =3.27 for 2 trials and 2.58 for 3 trials.  UCLR represents the limit of individual R's.  Circle those that are
beyond this limit.  Identify the cause and correct.  Repeat these readings using the same appraiser and unit as originally used or
discard values and re-average and recompute R and the limiting value from the remaining observations.

Notes:
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GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET
VARIABLE DATA RESULTS

(Format for example only; Supplier created templates may be used)
Part Number Gage Name Appraiser A
314159 Cal-01 W.E.
Part Name Gage Number Appraiser B
Widget, Front End Cal-01 Genechi
Characteristic Gage Type Appraiser C
Overall Length Calipers Walter
Characteristic Classif ication Trials Parts Appraisers Date Performed
Length 3 10 3

Measurement Unit Analysis % Total Variation (TV)
  Repeatability - Equipment Variation (EV)

EV = R  x  K1 Trials K1 % EV = 100 (EV/TV)

= 0.003 x 0.5907 2 0.8865 = 100(0.002/0.032)

= 0.002 3 0.5907 = 4.77
  Reproducibility - Appraiser Variation (AV)

AV = {(xDIFF x K2)2 - (EV2/nr)}1/2 % AV = 100 (AV/TV)

= {(0.01 x 0.5236) 2̂ - (0.00 2̂/(10 x 3))} 1̂/2 = 100(0.004/0.032)

= 0.004 = 14.19

Appraisers 2 3
           n = parts        r = trials K2 0.7087 0.5236

  Repeatability & Reproducibility (GRR) % GRR = 100 (GRR/TV)

GRR = {(EV2 + AV2)}1/2 Parts K3 = 100(0.005/0.032)

= {(0.002 2̂ + 0.004 2̂)} 1̂/2 2 0.7087 = 14.97

= 0.005 3 0.5236 Gage system may be acceptable

  Part Variation (PV) 4 0.4464

PV = RP x K3 5 0.4032 % PV = 100 (PV/TV)

= 0.100 x 0.3145 6 0.3745 = 100(0.031/0.032)
= 0.031 7 0.3534 = 98.87

  Total Variation (TV) 8 0.3378

TV = {(GRR2 + PV2)}1/2 9 0.3247 ndc = 1.41(PV/GRR)

= {(0.005 2̂ + 0.031 2̂)} 1̂/2 10 0.3145 = 1.41(0.031/0.005)

= 0.032 = 9

   For information on the theory and constants used in the form see MSA Reference Manual , Third edition.

Gage discrimination acceptable

1/1/2020

• The Gage R&R process uses statistical 
methods to determine the variation 
due to the measurement system

• Results are given as a few key values:
• %GRR (TV)
• %GRR (Tol)
• Number of Distinct Categories (NDC)

GR&R Results
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Gage Repeatability and Reproducibility (GR&R)
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MSA Results
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%GRR (TV) = 60%
Unacceptable

%GRR (TV) = 30%
Marginal

%GRR (TV) = 10%
Acceptable

Examples
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MSA Results
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Number of Distinct Categories (NDC)

Very similar to Gage Resolution

Roughly tells you how many different values 
you will be able to detect

You need a NDC of 5 or greater
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QC – 112 MSA
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Initial Process Capability

• Initial Process Studies are required for all Level 3 PPAP 
submissions where Critical, Significant, Major or CSI 
Characteristics are identified on the Design Record or listed in 
the Control Plan

• Process Capability Indices such as Cp and Cpk are used to 
measure  how likely a process is to provide parts within the print 
specifications.

• 100% Inspection is required until minimum Cpk is achieved
• Inspections to be reflected within the supplier’s Process Control Plan

• Records as evidence of 100% inspection are to be maintained and submitted 
upon request

78



Oshkosh Corporation Classification - Restricted

QC – 112 Initial Process Studies
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Process Control Plan

• Process Control Plans are required for all 
PPAP Level 3 submittals

• Process Flow Diagrams, PFMEA & Control 
Plans should all correlate

• These documents tell the story of 
• What is the process (Process Flow)?

• What could go wrong (FMEA)?

• How will it be controlled (Control Plan)?
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QC – 112 Process Control Plan
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Checking Aids

• Checking aids include all dedicated instruments, templates, attribute 
and variable gages, fixtures, or jigs that are used to determine 
acceptance/rejection of product characteristics.

• If a device is specially made for the part being verified (not available as a catalog item) it 
is a “checking aid.”

• Pictures of checking aids should be included in PPAP workbook

• The supplier shall certify that all aspects of the checking aid agree with 
the part dimensional requirements.  

• Gauges should be maintained in calibration process / schedule

• The supplier shall provide for preventative maintenance of any checking 
aids for the life of the part.
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• If a checking aid is used to verify a Special Characteristic, the Supplier shall conduct the appropriate MSA 
activities including Gage R&R.
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QC-112, Checking Aids
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Customer Specific Requirements
• If Component First Article Test (CFAT) is required per the Design Record, CFAT testing documentation shall be 

included with the PPAP submission.

• Individual government contracts have unique instructions on timelines for Test Plans, Test Reports and formal 
notifications to OSK/Government. 

• The supplier shall conduct the appropriate CFAT testing as outlined on the Design Record.

• CFAT test items(s) must be from the first 10 units manufactured (unless otherwise specified).

• The test plan must include an intended schedule, test(s) to be preformed, test method, test location and the 
test authority.

• When CFAT is required for Revision changes, the level of re-testing may be limited to only verify performance 
requirements related to the change. 
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CFAT Conditional Acceptance

• Conditional acceptance of a CFAT will follow the procedure as applying for interim PPAP 
approval.

• Conditional acceptance of a CFAT can be granted pending successful completion of a CFAT if the 
supplier agrees to the following:

o To be willing to complete all CFAT tests

o To be willing to rectify all deficiencies/discrepancies in each component that is identified during 
subsequent CFAT testing, regardless of the location of the component at no cost to Oshkosh Corporation 
and/or the government.
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Tooling Photo Documentation
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• If Tooling used, provide photo in PPAP workbook

• Some Oshkosh business units use asset tags provided by 
Oshkosh buyers

• Please confirm if needed prior to PPAP submission
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Commercial Off the Shelf (COTS+) – Transport segment specific
• COTS components are items that are commercially available, unaltered, procured through distributors

• For COTS+ parts, the supplier is expected to submit all 18 elements of PPAP

• Review Oshkosh Defense & NGDV Addendums for more information

• In some cases, suppliers may be unable to obtain all data for all 18 elements for a level 3 PPAP.  In 
these cases, the supplier is expected to demonstrate/affirm conformance with supporting documents 
or Certificates of Conformance by supplying the following minimum PPAP elements:
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 Design Record & Dimensional Results

 Engineering Change Documents – RCM (if 
applicable)

 Customer Engineering Approval (If applicable)

 Print Note Verification

 Sample Production Parts

 Master Sample Photos

 Customer Specific Requirements – 
Component First Article Testing (CFAT)

 Part Submission Warrant (PSW)

 Catalog Page or equivalent from Original 
Equipment Manufacturer (OEM) to 
demonstrate commerciality (if available)
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Commercial Off the Shelf (COTS+) – Transport segment specific
• When the supplier cannot attain all PPAP elements, a Certificate of Conformance (C of C) will be 

submitted in addition to above elements

• The C of C shall:
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• Confirm the article is commercially available

• Be on the supplier’s company letterhead

• Include the Oshkosh part number

• Include the part revision level

• Be signed by a representative within the contractor’s 
organization that has decision making authority

• Positively affirm that the part meets the requirements of 
the print
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PPAP Elements Checklist QC – 112 for COTS

AIAG-
PPAP 

Section

Y N N/A

1

1A

2

2A

If the answer to question 1 is yes, are the minimum PPAP elements for a COTS part (including a 
catalog page or equivalent, verbatim to address all OSK specifications) provided in accordance to 
the COTS section in the Defense Segment Addendum, Section 14 , and in accordance to the 
OSK Certificate of Conformance form ?

Is this component COTS plus (commercially available but with additional performance / print 
requirements) as defined in the Defense Segment Addendum, Section 14

If the answer to question 2 is yes, have you provided objective evidence that the part meets all of 
the OSK print requirement? (see Defense Segment Addendum, Section 14)

PPAP Element PPAP Submission Comments

*Commercial Off the Shelf (COTS)  - (If Applicable on Purchased Part Level) Comments
Is this component Commercial Off the Shelf (commercially available to the general public, 
unaltered, and under the manufacturers’ EXACT part number) as defined in the Defense Segment 
Addendum, Section 14?
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• Remain current with OSKs requirements
o Achieve PPAP First-Pass-Yield (FPY) of 100%

o Avoid common mistakes & oversights

• Reach-out to AQE / SQE for direction – Improve part quality & customer satisfaction

• Focus on one submittal, one approval (FPY of 100%)

• Encourage new employees to attend OSK training to drive consistency in PPAP

Summary – Supplier Expectations
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