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Syllabus

Target Audience — All Personnel that want to learn more about PPAP.
Pre-Requisites — None
Documents / Pre-Work Required — None

Course Content

* Introduction to Production Part Approval Process (PPAP)
. PPAP Overview

*  PPAP Expectations

*  PPAP Level One — Elements and Requirements

*  PPAP Level Two — Elements and Requirements

*  PPAP Level Three - Elements and Requirements

*  PPAP Level Four — Elements and Requirements

*  Summary and Conclusions

0 OSHKOSH' Section
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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.

0 OSHKOSH'
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Training Objectives

* Drive consistency of the PPAP process
* Improve technical skills of compiling PPAP

* Improve customer satisfaction and part
quality

* Avoid common mistakes and oversights
* Achieve PPAP First-Pass-Yield of 1

o OSHKOSH'
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Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



Oshkosh Corporation Classification - Restricted

"u "
What are your expectations for today's discussion?

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -.
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Agenda

* Introduction to Production Part Approval Process (PPAP)
* PPAP Overview

* PPAP Expectations

* PPAP Level One — Elements and Requirements

* PPAP Level Two — Elements and Requirements

* PPAP Level Three - Elements and Requirements

* PPAP Level Four — Elements and Requirements

e Summary and Conclusions

0 OSHKOSH'
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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

e 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.

0 OSHKOSH' °



Oshkosh PPAP Requirements

* The Oshkosh corporation PPAP requirements
were established by utilizing the AIAG 4t
edition PPAP manual and Appendix H

* AsaTruck 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.

0 OSHKOSH"



Global Supplier Quality Manual
Global Supplier Quality Manual
GSOM Defense Addendum

. . This section contains information and requirements for Defense suppliers such as: Surface
| ra I n I n Re S O u rC e S preparation, painting and finishing; Part marking, identification and traceability; Casting
radiography; and Welding procedure.

Training Materials

e Oshkosh Supplier Network (OSN)- 8D Conrective Acion

Production Part Approval Process (PPAP)
Supplier Chanae Request

Containment Level 1 and 2

Supplier Technical Review

e E Learning- 5 core tools CEAT JLTV, 002 Plan Form

CFAT JLTV, E003 Report OSN
Measurement Systems Analvsis (MSA) Instruction Guide

o  Production Part Approval Process (PPAP)
o  Failure Modes and Effects Analysis (FMEA)
o  Statistical Process Control (SPC) o

Supplier
Network

o  Measurement Systems Analysis (MSA)
o Advanced Product Quality Planning (APQP)

Valued Suppliers,

Oshkosh Corporation s implementing a Supplier Cybersecurity Readiness Program. Suppliers will be expected to particiy
avallable at the link below - Oshkosh Cybersecurity Readiness Program. Please review this training material as soon as p|

Oshkosh Corporation GPSC

MOVEi Login
iSuppler Login

* Scholar Series

Oshkosh Relianca Login

SDXLogin
Interested in becoming.a Supplier?

* AIAG

Scholar Series

o OSHKOSH' "
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PPAP Workbook
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Default PPAP Submission Level 2 - Unless Otherwise Specified by Oshkosh Corporation
(Segment Specific Requirements may vary)

S = Supplier Must Send Items to Oshkosh Corporation for Approval

* = Applicable material info required (material certification, Certificate of Compliance, or catalog page) with PSW
N/R= Documents are not required for development or submission

Sul ion Level

PPAP Sut 1 Requirements and Detail Description 1 2 3 4
1.) Part Suk 1 Warrant (PSW) S s S S
2.) Dimensional Results N/R S s S
3.) Design Records (Bubble Print) N/R S S S
4.) PPAP Samples - first production order / upon request prior to production order N/R S S S
5.) Print Notes: (Attach copy of Raw Material Certification / Performance Test Report / Surface Finish, Paint Process,
Welding D such as WPS/PQRs/Welder Certs) * S S *
6.) Supplier Change Request (OSK-F1000) - if applicable S S S S
7.) Design Failure Modes effects Analysis (DFMEA) - if supy is design responsible N/R N/R s N/R
8.) Process Flow Diagram (PFD) N/R N/R s N/R
9.) Process Failure Modes Effects Analysis (PFMEA) N/R N/R s N/R
10.) Initial Process Capability - for major / critical characteristics - if applicable N/R N/R S N/R
11.) Measurement System Analysis (MSA) - for major / critical characteristics - if applicable N/R N/R S N/R
12.) Process Control Plan N/R N/R S N/R
13.) Appearance Approval Report (AAR) - if applicabl N/R N/R s N/R
14.) Checking Aids (Fixture, gage, template, etc) - if applicable N/R N/R s N/R
15.) Records of Compliance with Customer Specific Requirements - if applicable N/R N/R S N/R
16.) Photo Documentation (Master Sample of PPAP parts & Section J-Labeling) S S S N/R
17.) Tooling Photo Docl tation - if applicabls N/R S S N/R
18.) QC-112 PPAP Check List N/R N/R S N/R

AAdAitinnal Quhmiccinn Inctriintinane halaur
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PPAP Management

* PPAPs are managed through Oshkosh
Reliance

* PPAP workbook is located on the
Oshkosh Supplier Network (OSN)

o  Training, procedures, forms

All Views\All PPAPs

‘ It} Adva
O Phase Assigned Segment Supplier Name

Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market PARKER HANNIFIN CORP
Closed Defense After Market NEW INDUSTRIES
Closed Defense After Market MAVYVILLE ENGINEERING CO
Closed Defense After Market MAVYVILLE ENGINEERING CO
Closed Defense After Market MAVYVILLE ENGINEERING CO
Closed Defense After Market KAPCO INC

Login Here Global Supplier Quality Manual

Global Supplier Quality Manual
MOYEit Login GSOM Defense Addendum
{Supplier Login This section contains information and requirements for Defense suppliers such as:

Oshkosh Reliance Login

SDX Login

Interested in becoming a

Supplier?

TMC Carrier Login

Core Values

Supplier Standards Guide

Supplier Quality Manual/Forms

Surface preparation, painting and finishing; Part marking, identification and
ty; Casting radiography; and Welding procedure.

Training Materials
8D Corrective Action
Production Part Approval Process (PPAP)
Supplier Change Request
Containment Level 1 and 2
Supplier Technical Review
CFAT JLTV, E002 Plan Form
CFAT JLTV, E003 Report
Systems Analysis (MSA) Instruction Guide

Procedures

8D Corrective Action

Supplier C

Qshkosh Supplier Diversity

Interasted in doing businass with Oshkosh

Production Part Approval Process (PPAP)

Supplier Change Request

Oshkosh Logistics

Oshkosh Corporate Website

Containment Level 1 and 2

Supplier Technical Review

ERP Supplier ID

1003728
1003728,
1003728
1003728
1003728
1003728
1003728
1003728
1003728
1003869
1005721
1004105
1004105
1004105
1003374

Revision Date.
02/22/2017
10/01/2020

Ravision Date
04/08/2013
02/15/2016
09/19/2019
11/01/2012
09/26/2016
08/15/2016
08/01/2018
03/08/2017
Revision Date.
04/08/2013
05/04/2018
08/13/2018
11/01/2012
09/27/2013

Part Number

33211AX
3052432
12857FX
3674301
3483871
3369863
1713710
3479288
3602574
261819
12606247
3741915
3537393
3880054
12414411-007

Item Rev PPAP Level Due Date Priority

> > » >

o @ >

Level 2
Level 2
Level 3
Level 2
Level 2
Level 1
Level 2
Level 2
Level 2
Level 2
Level 3
Level 2
Level 2
Level 2

Level 3

Training Number
osK-T3000
osK-T2000
osk-T1000
osk-T3100

0SK-T2100

Procedure Humber
0sK-p3000
0sK-p2000
osK-p1000
osk-p3100

0SK-P2100

0 OSHKOSH'
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What Oshkosh Expects
of the Supplier
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PPAP Submission

« Reasons for PPAP submission:

Initial Submission

U

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

o 000000000

Other — Please specify

0 OSHKOSH'
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Submission Requirements

* Alevel 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.

* 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 approval of the PPAP package via notification within Reliance (no more
signed PSWs).

0 OSHKOSH' 16
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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 written 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.

0 OSHKOSH'
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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 years

0 OSHKOSH'
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QC-112 PPAP check list -

* Voice-of-the-Customer T s =2 —

* Assurance of understanding y
T
I I Y I
L L1

* Assurance of completion

e Use the comments section for clarification

* Improves FPY

§

o OSHKOSH'



Oshkosh Corporation Classification - Restricted

Interim Approval

* Interim Approval may be temporarily granted and must be considered the exception

* Interim Approval will not be granted if any of the following elements are missing or incomplete

QC — 112 PPAP Checklist
Design Record & Dimensional Results
Engineering Change Documents — RCM (if applicable)

Customer Engineering Approval (If applicable)

O 00 00

Print Note Verification

Design Record
Checking Aids

PFMEA
Control Plan
Reguirements (CFAT)

Sample Production
Parts
Iviaster Sample Picture
Customer Specific

Engineering Changes
DFMEA
Qualified Lab Docs

Part Submission Warrg
Results/Print Notes
Process Flow Diagram
Process Capability
MSA
Appearance Approval
Material Performance
Testing

Dimensional

‘ 2218 ‘ 229 | 224 | 222 | 2.2.4 | 2.2.5 ‘ 2.2.6 ‘ 227 ‘ 2.2.11‘ 2.2.8 ‘ 2.2.13 | 2.2.15| 2.2.10| 2.2.12| 2.2.14‘ 2.2.15‘ 2.2.17‘

Elements shaded green (above) indicate minimum submittal for interim approval

I IR R W

(W]

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)

0 OSHKOSH'
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M att B U rka rt_ Sr. Quality Engineer

0 OSHKOSH
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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

0 OSHKOSH' 23
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PPAP Part Submission - Level One Requirements

Default PPAP Submission Level 2 - Unless Otherwise Specified by Oshkosh Corporation

(Segment Specific Requirements may vary)
S = Supplier Must Send Items to Oshkosh Corporation for Approval

* = Applicable material info required (material certification, Certificate of Compliance, or catalog page) with PSW

N/R= Documents are not required for development or submission

N\
/ \ Submission Level

PPAP Submission Requirements and Detail Description I 1 2 3 4
1.) Part Submission Warrant (PSW) I S S S S
2.) Dimensional Results N/R S S S
3.) Design Records (Bubble Print) N/R S S S
4.) PPAP Samples - first production order / upon request prior to production order N/R \ S S S
5.) Print Notes: (Attach copy of Raw Material Certification / Performance Test Report / Surface Finish, Paint Process,
Welding Documentation such as WPS/PQRs/Welder Certs) * S S *
6.) Supplier Change Request (OSK-F1000) - if applicable S S S S
7.) Design Failure Modes effects Analysis (DFMEA) - if supplier is design responsible N/R IN;’R S N/R
8.) Process Flow Diagram (PFD) N/R IR S N/R
9.) Process Failure Modes Effects Analysis (PFMEA) N/R N/R S N/R
10.) Initial Process Capability - for major / critical characteristics - if applicable N/R N/R S N/R
11.) Measurement System Analysis (MSA) - for major / critical characteristics - if applicable N/R N/R S N/R
12.) Process Control Plan N/R N/R S N/R
13.) Appearance Approval Report (AAR) - if applicable N/R N/R S N/R
14.) Checking Aids (Fixture, gage, template, etc) - if applicable N/R N/R S N/R
15.) Records of Compliance with Customer Specific Requirements - if applicable N/R N/R S N/R
16.) Photo Documentation (Master Sample of PPAP parts & Section J-Labeling) S S S N/R
17.) Tooling Photo Documentation - if applicable \ N/R S S N/R
18.) QC-112 PPAP Check List \N;’R I N/R S N/R

Additinnal Quhmiccinn Inetrurtinne halawe

0 OSHKOSH'
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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

e PPAP Level one is submission consists of:
o Part Submission Warrant

o Catalogue page with product information

* Defense Integrated Product Support requires Material
Certification along with warrant

0 OSHKOSH'
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OSHKOSH Part Submission Warrant

Part Submission Warrant (PSW) e
« PSW summarizes the PPAP and informs the customer s
why, what and by whom the PPAP is submitted m” ,w o |
« This form shows the reason for submission (design emm———
change, annual revalidation, etc.) and the level of : s

documents submitted to the customer. 5

+ Declaration of part compliance

L A, A, Contal Plan, kigsl P ty,and MSA
[Cneck ftems that navs basn ubm ks o within this PPAP SubMIEsion - $6% PPAP Requiremants Tab for Detiniton)

« 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 32 referencing Hazardous

Materials ”

0 OSHKOSH' 26
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PPAP Elements Checklist QC — 112 for PSW

2.2.18 PSW Y | N | NA Comments
Is the current copy of the PPAP workbook utilized (Note: See Oshkosh Supplier Network or

2.2.18 |Reliance for latest revision- located: https://osn.oshkoshcorp.com)?

2.2.18 |Are all sections completed properly and the PSW signed and dated?

2.2.18 |Does the revision level for the drawing submitted match the Purchase Order?

2.2.18 |ls the PO # field completed?

2.2.18 |lIs the Manufacturer & Customer name accurate & complete?

2.2.18 |ls the buyer's name included?

2.2.18 |ls the Materials Report Section in compliance with Suppliers Standards Guide (Section D.32)?

2.2.18 |Are the reason(s) for PPAP submittal accurate AND checked?

2.2.18 |ls the correct Submission level checked AND applicable elements checked?

0 OSHKOSH'
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Supplier Standards Guide (SSG) Section D Element 32 —

Oshkosh Corporation Classification - Restricted

Hazardous Materials

32.

(a)

(b)

Obligations to Comply with Environmental and Hazardous Materials Regulations and Prohibitions

on Use of Certain Hazardous Materials

Environmental Regulations. Supplier shall manage the efforts described by this Purchase Order
to ensure that all aspects of the contract execution, to include, but not be limited to, the following
Supplier activities: design, manufacturing, testing, and storage activities, are in compliance with
all applicable national, federal, state, provincial, municipal and local environmental laws,

regulations and requirements. Supplier shall notify Buyer within 72 hours if any governmental
authority gives any direction that could result in permit or other violations.

Hazardous Materials. Supplier agrees that any order invelving delivery of any hazardous material
(including any material defined as a hazardous material under 49 CFR 171.8, any hazardous
chemical as defined in 29 CFR 1910.1200(c), and any hazardous material and/or toxic substance
as defined in any other applicable law) shall be packaged and shipped in accordance with the
Federal Hazardous Materials Transportation Law. 49 U.5.C. § 5101, et seq., Hazardous Materials
Regulations, Title 49 CFR Parts 100-185, Occupational Safety and Health Administration
Regulations, Title 29 CFR Part 1910, and Material Safety Data, Transportation Data, And
Disposal Data, For Hazardous Materials Furnished To Government Activities (FED-STD-313).
The warning label required on hazardous material by 29 CFR 1910.1200 shall not be obscured by
other stamps or labels. Supplier shall provide a Material Safety Data Sheet (“MSDS") to Buyer
for each hazardous material as a condition of this Purchase Order. Supplier must submit the
most current MSDS available (1) prior to the initial shipment, (2) with the first shipment of each
year thereafter, and (3) upon any changes affecting the characteristics or composition of the
hazardous material previously reported. An MSDS from the manufacturer may be used to satisfy
one or more of the requirements of this Section; provided, however, in no event shall any MSDS
bear an issue date earlier than 24 months before the date of submission.

o OSHKOSH'
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Supplier Standards Guide (SSG) Section D Element 32 —
Hazardous Materials - Continued

(c)

Prohibition on Use of Certain Hazardous Materials. Supplier shall not use asbestos, cadmium
(used in electroplating processes), lead, mercury, hexavalent chromium (used in electroplating
and coating processes), polychlorinated biphenyls, radioactive materials, or other highly toxic or
carcinogenic materials without receiving prior written approval from Buyer. The use of

pretreatment or painting/coating products containing any lead or hexavalent chromium is strictly
prohibited.

0 OSHKOSH'
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Hazardous Materials Reference Defense Addendum

As referenced in Section D.32 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 supplier to Oshkosh Corporation shall have systems in place to monitor
and control the coating processes used by upstream suppliers when plating requirements are
not strictly defined within the Oshkosh design record. Hexavalent Chrome can appear in several
forms and can be known by many several nomenclatures. Regardless of the specific
nomenclature referenced on the coating certification, usage is strictly prohibited.

Different ways of representing Hexavalent chromium are given below:
Hexavalent chromium

Hexavalent chrome

Hex chrome

Different plating specifications that may contain Hex Chrome (the specifications below may be
prohibited. Due diligence is required to verify conformance).

ASTM B633 (Standard for Electro deposited coatings of Zinc on Iron and Steel)
ASTM B633 (Coating thickness) Type I

ASTM B633 (Coating thickness) Type Il

Zn/Fe SC (Coating thickness in micrometers) Type I
Zn/Fe SC (Coating thickness in micrometers) Type Il
Zinc Yellow

Zinc Clear

Chromate

Chromate conversion coating

Zinc chromate

Zinc Dichromate

In addition, Dacromet is not specifically a chromate coating, but a type of Zinc-Rich paint which
contains Hex chrome.

0 OSHKOSH'
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PPAP Level Two

Elements and Requirements
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PPAP Part Submission Level Two Requirements

Default PPAP Submission Level 2 - Unless Otherwise Specified by Oshkosh Corporation
(Segment Specific Requirements may vary)

S = Supplier Must Send ltems to Oshkosh Corporation for Approval

* = Applicable material info required (material certification, Certificate of Compliance, or catalog page) with PSW
N/R= Documents are not required for development or submission

Suomission Level

PPAP Submission Requirements and Detail Description 1 2 3 4
1.) Part Submission Warrant (PSW) S s | s S
2.) Dimensional Results N/R S S S
3.) Design Records (Bubble Print) N/R S S S
4.) PPAP Samples - first production order / upon request prior to production order N/R S S S
5.) Print Notes: (Attach copy of Raw Material Certification / Performance Test Report / Surface Finish, Paint Process,
Welding Documentation such as WPS/PQRs/Welder Certs) * S .S *
6.) Supplier Change Request (OSK-F1000) - if applicable S S S S
7.) Design Failure Modes effects Analysis (DFMEA) - if supplier is design responsible N/R N/R S N/R
8.) Process Flow Diagram (PFD) N/R N/R .S N/R
9.) Process Failure Modes Effects Analysis (PFMEA) N/R N/R S N/R
10.) Initial Process Capability - for major / critical characteristics - if applicable N/R N/R S N/R
11.) Measurement System Analysis (MSA) - for major / critical characteristics - if applicable N/R N/R S N/R
12.) Process Control Plan N/R N/R S N/R
13.) Appearance Approval Report (AAR) - if applicable N/R N/R S N/R
14.) Checking Aids (Fixture, gage, template, etc) - if applicable N/R N/R S N/R
15.) Records of Compliance with Customer Specific Requirements - if applicable N/R N/R S N/R
16.) Photo Documentation (Master Sample of PPAP parts & Section J-Labeling) S S S N/R
17.) Tooling Photo Documentation - if applicable N/R S | § N/R
18.) QC-112 PPAP Check List N/R N/R \ S N/R

Additinnal Quhmiccinn Inctriictinne halnae
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
- PPAP Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'

33



Oshkosh Corporation Classification - Restricted

Dimensional Results — PPAP Level 2

* Dimensional and Design Record consists of the Bubbled

0

Print and Dimensional Results tab oSHKOSH- DIMENSIONAL RESULTS {
ORGANIZATION | SUPPLIER NAME [PART NUMBER. |PART NUMBER k4
(y d H | H H H H d f SUPPLERNUMBER | 101112 [PART NAME:  [PART NAME ¢
* 100% dimensional inspection is required for a <
NAME OF INSPECTION FACILITY. ‘ ‘ENG\NEER\NG REVISION LEVEL rERL f
.. H H DATE] | ‘ £
minimum of one (1) production representative part for T <
. mew| _OMENSION/ TOLERANCE SPECIFICATION / LIMITS GAGE any ORGANZATION MEASUREMENT RESULTS (DATA) |
each PPAP Level two submittal W[ | T per | pews [ e
ex 4 1 1 3 T 5 8.00 300 200
[
. . . . 1 0 0
* One (1) piece dimensional results are required for any : o o
: . o : . -
subcomponent outlined on the drawing, in addition to : — )
] 0 r o {
overall assembly. : o [ o
MIN MAX TYPE" TESTED Piece 1 Piece 2 Piece 3 okfl |
ex 4 1 1 3 5 8.00 3.00 200 [ —
4 PART LABEL #VALUE! #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
5 4/0 BLACK WELDING CABLE #VALUE! | #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
(] BLACK HEATSHRINK (EPS 300) #VALUE! | #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
7 BLACK HEATSHRINK (EPS 300) HAVALUE! WAL!;' MISUAL 3 CORRECT CORRECT CORRECT X
8 13.34 REF REF #VALUE! BVALUE! CALIPER 3 13.40 13.38 1338 X
o OSHKOSH 34



Dimensional and Design Record - Continued

e 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

Measuring equipment should have a discrimination of at least one-tenth of the total
tolerance being measured (AIAG MSA, chapter 1 sect. E)

A.) Best Practice: it is permissible to add additional tabs to the Excel PPAP workbook to
facilitate better organization of the PPAP submittal. Example- separate dimensions and
print notes worksheets preceded by the applicable bubbled print for multiple components
of an assembly / weldment. Be careful that the embedded formulas also are copied if
you add worksheets.

0 OSHKOSH' Section
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Dimensional Results — Best Practice

*Best Practice: 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.

TOLERAMNCE SPECIFICATION / LIMITS GAGE aTv | ORGANEZATION MEASUREMENT RESULTS (DATA) NOT
TEM | DIMEMSION { SPECIFICATION - oK

B + MIN MAX TYPE TESTED Piece 1 Piece 2 Piece 3 oK
&8 60.33 Basic Basic Basic Basic CMM 1 50.258 x
89 2223 Baszic Baszic EBasic Baszic CMM 1 22220 X
80 5.53 0.500 0.500 5.030 10.030 CMM 1 D526 i
a1 | | @0 560 AlB]C GD&T GDaT 0 0.500 CMM 1 0.130 X
Bonus Tal GD&T GD&T GD&T GD&T CMM 1 D.496 i
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QC — 112 — Dimensional Results / Print Notes

Dimensional Results / Print Notes

2.2.9 N | N/A
299 Are the dimensional results, dated-signed and relatively current?
299 Are 3 parts measured as required for Level 3 PPAP?
299 Is 1 part measured for sub-tier level drawing?
299 Are the TOLERANCES properly recorded?
Are the MIN / MAX spec limits on the ISIR correct according to the TOLERANCE limits on the
229 |print?
299 Are the dimensional results within specification?
If dimensional results for each of the 3 pieces are identical, is there justification for the exact values
2.2.9 |recorded (it otherwise appears to be pencil-whipped)?
299 Are Standard or Metric units properly recorded according to the print ? .
299 Are proper GAGE TYPES used for the specified tolerance (adequate discrimination)?
299 Are proper GAGE TYPES used for the application (calipers / tape measures have limited use)?
299 Are multiple dimensions ALL listed and ALL verified (example 2x's, 6x's, etc.)?
299 Are MSA / GRR / Capability Studies provided for Critical Characteristics?
299 For multi-cavity tooling, at least 1 piece per cavity must have a complete layout

0 OSHKOSH'
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'
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Production Samples

Q Sample Production Parts (AIAG PPAP
2.2.14)

Q The suppler shall ensure that the “PPAP
Parts Label” is filled out and attached
appropriately to the outside of each
package

0 PPAP SAMPLE PARTS - LABEL
OSHKOSH'

Send identified sample(s), such as, Piece#1, Piece#2, Piece#3, etc to Oshkosh Corporation with appropriate label

Please complete and attach this page on the outside of each package in plain view of a fork lift/material
handler/operator. Put the Packing slip pocket near the label.

In the event parts are “Loose” shipped, a label should be placed on each part. This would also apply to
parts laying on pallets. Label on a painted part must be wire tied or attached in a way such that the painted
surface is protected from label adhesion.

PPAP SAMPLE PARTS

INSPECTION VERIFICATION REQUIRED

Purchased Order#:

Part Number:

Revision Level:

Supplier Name:

Supplier Number:

Supplier Inspected By:

0 OSHKOSH'
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Production Samples

* Master Sample

O A master sample is not required to be retained by the
supplier unless specifically requested by Oshkosh,
however the supplieris required to photo document a
Master Sample for all PPAP submittals

O Photo documentation should illustrate how the parts
will look like in the final state in which they are
provided to Oshkosh

O Specific focus of photo documentation should be on
part labeling (to include any date codes, vendor codes,
etc. If applicable) also no paint zones if applicable

0 OSHKOSH®
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'
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Print Notes — Raw Material Certifications

It is the supplier’s responsibility to confirm the 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)

Qualified lab documentation must accompany each material test
result

a
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QC — 112 Material/Performance Testing

Material / Performance Testing

2210 Y N | N/A Comments

2910 Are material certifications included for all requirements specified on the print?

Are material certification(s) provided (where no specification is given) to establish a base-line of
2210 |product acceptability?

Are material certification(s) dated relatively recent (within 12 months)?

2.2.10

2210 Are material certification(s) signed and dated?

29210 Are foreign Certification(s) translated into English?

2910 Are material certification(s) provided for sub components?

2910 Are material certification(s) included for hardware called-out on the print?

2210 Do certification(s) included explicitly reference standards cited (example: SAE/MIL/ASTM)?
2910 Do material certification(s) show adherence to specified temperature requirements?

Are test results included for product material(s) when performance or functional requirements are
2210 |specified by the design record AND/OR the supplier's Control Plan?

0 OSHKOSH'
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Qualified Lab Documentation

Accredited ISO 17025 Laboratory

O The name of the laboratory performing the test

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

O List of standards used for testing
O The date on which the testing took place

Non — Accredited Laboratory
O The name of the laboratory performing the test

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

O Training records / certifications of personnel
who performed the testing

O List of all test equipment used to perform
testing

O Calibration records of all test equipment used

0 OSHKOSH'
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Example of Testing done by a Qualified Lab with Qualified Lab
Documents

t)_ NLABORATORIES, INC.
e pousTIALLOO? ANALYSIS REPORT
gy mnﬁaum s
T

e ANDERSON LABORATORIES, INC. ANDERSON LABORATORIES, INC.
Greendale, Wi for technical competence in the field of
RSTM RE2517, Tabile 3 forfechricol competence in fhe fid of Chemical Testing

This laboratory is aceredited in International Standard ISO/IEC 17025:2017
for the

Mechanical Testing

T = cereditedin IEC 17025:2005

— Sampio Ioemiie

2.25 LG ASTH A829 4140/42 HRS

technical competence for a defined scope and the operafion of a laboratory qualty management system

technicol competence for a defined scope and fhe operafion of a laboratory qualty management system efer fo joint SO-LACAF Communiqué dated Ape 2017)

refer to joint ISO-ILACHAF Communiqué dated Apri 2017).

Presented tis 24 doy of February 2020,

Vice President. Accreditation Services

tegtis 24n day of February 2020.

Forthe Aceraditation Counci
Certiteate Numbsr 071101

hoe N . B — - = ) S/
: —— — e reiert s [ttt
S soan - — oo ramon 117
Snmipeis Do veighe poree idons soted, - ool ovarn s

Original Bimensian, In: _, 1246 Bend Dismeter:

S — ‘é
i P

F— e
e - SCOPE OF ACCREDITATION TO SOTEC 170252017

ANA sy Srma A NAAAANN

5
<
Accredited Laboratory Accredited Laboratory
vo8s Date: 11/17/20 (Rev. 11/18/20) /A2LA hos accredited AZLA hos aocreciied
e o e e e 12

Laters Exp.. M

. — Shear Fracurs, %

Hardnass , Actusl Reading: _|_ 247 MBW 10/3000/15 Test Temperature: ANDERSON LABORATORIES, INC.
- Charactar of Fracturss 6330 Industrial

 sample aubaicted. Supls 0 17 not s contiEmation of maEeriat ident

SCOPE OF ACCREDITATION TO ISOEC 17025:2017

Beruits reporced apely anly te Fhe recordiag of
taloa, Fictitious or treand

ANDERSON LABORATORIES, INC.
statanencs or encries on ehis document sy be pusishabls ax a felony undes Fedes

6330
SuppLamant to F3-29505 - Addsd Chamichl Aoalysis with Macerial Ganfornance Fax: 414421 6540 Greendale, WI 53129-. 3‘94
Shaiment LoniFeber ~ Phone 414421 760
MECHANICAL o 4144216340
X
Valid To: Marh 31,2022 Certificate Nuber: 0711.02 CHEMICAL

e pertemed wich the applicat ion of coe oz wrs ot che
350, 3003, Es, s S e, Bore, s,
B 10408 Sec. 3.1, and Anec:

- In recogaition of the successful completion of the A2LA evaluation process, accreditation is granted to this . -
— !xe:uel:f;mhg o . e o s aboratory o perform the Bl octel sllovs, 30d sotveaeric poterials Valid To: March 31,2022 Certifieate Number: 0711.01
ciniiey st Aecieion § Aueed B350

e oo
oo 2is e

In recognition of the successful completion of the AYLA evaluation process, accreditation is granted to this
Test: ‘Test Method(s): Iaboratory to perform the following tests on metals, metal alloys. and polymeric materials
it e i 1 e s 5’% i Fafe T ) .
B i ent ot e oo S— Tensile ASTM A370; ASTM D638; ASTM A770/A770M: Tet: Test Method(s):
: ¥ Aosurance Manager ASTM E345: ASTM E646: ASTM ES/ESM: &8 :

DINEN 895, ASTM ES17; ISO 6892-1; JIS Z 2241

- " Combustion [Fusion Analysis ASTMEI019; ASTM E1409: ASTM E1941;
Impact ASTM A370: ASTM E23: ISO 148-1: JIS Z 2242 (Steel. Stainless Steel, Tron, Nickel, 150 15350, IS0 15351; BS EN IS0 9536;
. . Copper, Titanimn, Tin, Lead, Precious BS ENISO 10720, BS EN 150 10276

Bend Test ASTM A370; ASTM E190; ASTM E290; Metals, Cobalt, Ferro Alloys. Ash, Cement)

BSEN 910,
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QC - 112 Qualified Lab Docs

2212 e Y | N |NA Comments
2912 Do test reports indicate testing was done internally by the supplier?
2919 Does the test report indicate testing was done externally by a 3rd party?
Do the Material or Performance Tests results meet the requirements outlined in section 13 of the
2212 |GSQM Defense Addendum?

0 OSHKOSH'
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'
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Print Notes - Performance Test

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

Performance testing is the process of verifying the
functionality of the product when exposed to
conditions that they will be used in.

Qualified Lab Documentation must accompany
each performance test result form.

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).

0 PRINT NOTES
. I (ATTACH COPY OF PERFORMANCE TESTS )I
OSHKDSH
ORGANIZATION: I SUPPLIER NAME [PART NUMBER [PART NUMBER
SUPPLIERNUMBER | 101112 [PARTNAME. |PART NAME
NAME OF INSPECTION FAGILITY: |ENGINEER\NG REVISION LEVEL rERL DAT
DATE|
Supplier required to provide marked up drawing to identify all "PRINT NOTES" verified (,
SPECIFICATION/ LIMITS GAGE Qry. ORGANIZATION MEASUREMENT RESULTS (DATA) NOT
ITEM SPECIFICATION oK
MIN MAX TYPE TESTED Piece 1 Piece 2 Piece 3 oK (\
ANV W D Y e oW Y

» Performance Tests Results Shall indicate
the following:
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

0 OSHKOSH'
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Print Notes - Performance Test

« Performance Tests Results Shall indicate the following:

O Design Record change level of parts tested

(]

Authorized engineering changes

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

O Date testing took place

U

Quantity tested

Q Specific parameters and actual results

« Itis the supplier’s responsibility to plan for ongoing material
and performance testing which should be identified as separate
line items on the control plan

o OSHKOSH'
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Paint process
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

o000 00D0

0 OSHKOSH'
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Print Notes — Surface Preparation, Painting and Finishing

Supplier must comply with the Oshkosh finish requirement
specified on the drawing

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

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.32 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

0 OSHKOSH'

0

OSHKOSH™
PART

APPEARANCE APPROVAL REPORT
(COMMERCIAL PAINT RESULTS)
DRAWING

PART NUMBER

EEEEEE

(CATION
ICLES) MODEL / VEHICLE
DATE

PART NAME

aaaaa

(]|

nsHPvENT [
APPEARANCE EVALUATION

Coating Spec (if Applicable)

SPECIFICATIONS

Color Match

TopCoat Gloss

Orangg |
Salt Spray Creepage
Edge Coverage

Refer to Applicable QACs and or Specification on print/PO (Contact Buyer)

COLOR EVALUATION

Color

Lot

SPECIFICATIONS

JLG Refer to: Color Code 4150613
JerrDan Refer to: Color Code Chart 4150613

industry Standard u

ot |Notes

AN NAAIAAR AN s A AAAA AN LNl NN
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QC - 112, Appearance Approval

2913 Appearance Approval

Y

N | N/A

Comments

2213 Was an Appearance Approval Report submitted?

0 OSHKOSH'
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'
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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

0 SECTION J LABELING VALIDATION
OSHKOSH'
(ORGANIZATION:

RGANIZA [ SUPPLIERNAME [PART NUMBER:_|PART NUMBER

BER___ | 101112 [PARTNAME. | PART NAME

[TOOL / FIXTURE NUMBER

DATE
Supplier i required to provide sample of SSG Section J compliant

ooooooooooooo

vvvvvvvvvvvv

Guantity (@) Pu
12 246810

KanbaniD () Tocabon (L)
0000 m

Aal

Please Save This Space On The Labels For a Future Oshkosh Initiative

lier Name City/State/Zip OSK Location Name City/State/Zip

A Aot A s Ny A, AN A N e

o OSHKOSH'
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'
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Armor Welding Procedure

* 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 Supplier
Change Request




Oshkosh Corporation Classification - Restricted

QC112 - Weld

Weld

N/A

Comments

Are all weld lengths, sizes, types & locations cited on the ballooned drawing?

Are the WPS AND PQR's #'s referenced on the PPAP worksheet?

Are the WPS AND PQR's #'s INCLUDED in the PPAP submittal?

Are the WPS and PQR authorized by a CWI (or equivalent authority)?

Are 3 weld features measured as required for Level 3 PPAP?

If WPS not required per AWS (for example), are appropriate weld documentation and verification
methods included?

0 OSHKOSH'
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PPAP Level Two

- Part Submission Warrant (PSW)
- Dimensional Results & Design Record (Bubbled Print)
« Production Samples (First production order/upon request prior to production order)

- Print Notes (attached copy where applicable)
Raw material certifications
Performance test reports
Surface finish (Surface Preparation, Painting and Finishing)
Labeling
Welding standards
> Weld Process Sheet (WPS)
> Procedure Qualification Record (PQR)
> Welder Certifications

U000 DO

0 OSHKOSH'
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Check in Question

If lab is not accredited can they create Qualified Lab Documentation?

0 OSHKOSH' Section
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LI n d a S m |t h ~ Sr. Quality Engineer

0 OSHKOSH
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PPAP Level Three

Elements and Requirements

SSSSSSSS



Oshkosh Corporation Classification - Restricted

PPAP Part Submission Level Three Requirements

Default PPAP Submission Level 2 - Unless Otherwise Specified by Oshkosh Corporation
(Segment Specific Requirements may vary)

S = Supplier Must Send ltems to Oshkosh Corporation for Approval

* = Applicable material info required (material certification, Certificate of Compliance, or catalog page) with PSW
N/R= Documents are not required for development or submission

2\
Submissitfl L\vel

0 OSHKOSH'

PPAP Submission Requirements and Detail Description 1 2 I 3 \ 4
1.) Part Submission Warrant (PSW) S S I S S
2.) Dimensional Results N/R S S S
3.) Design Records (Bubble Print) N/R S S S
4.) PPAP Samples - first production order / upon request prior to production order N/R S S S
5.) Print Notes: (Attach copy of Raw Material Certification / Performance Test Report / Surface Finish, Paint Process,
Welding Documentation such as WPS/PQRs/Welder Certs) * S S *
6.) Supplier Change Request (OSK-F1000) - if applicable S S S S
7.) Design Failure Modes effects Analysis (DFMEA) - if supplier is design responsible N/R N/R S N/R
8.) Process Flow Diagram (PFD) N/R N/R S N/R
9.) Process Failure Modes Effects Analysis (PFMEA) N/R N/R S N/R
10.) Initial Process Capability - for major / critical characteristics - if applicable N/R N/R S N/R
11.) Measurement System Analysis (MSA) - for major / critical characteristics - if applicable N/R N/R S N/R
12.) Process Control Plan N/R N/R S N/R
13.) Appearance Approval Report (AAR) - if applicable N/R N/R S N/R
14.) Checking Aids (Fixture, gage, template, etc) - if applicable N/R N/R S N/R
15.) Records of Compliance with Customer Specific Requirements - if applicable N/R N/R S N/R
16.) Photo Documentation (Master Sample of PPAP parts & Section J-Labeling) S S S N/R
17.) Tooling Photo Documentation - if applicable N/R S S N/R
18.) QC-112 PPAP Check List N/R N/R \ S I N/R

Additinnal Quhmiccinn Inctructione halow: \ I
\J
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Oshkosh Corporation Classification - Restricted

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

0

o OSHKOSH'

OSHKOSH™ {
ORGANIZATION | SUPPLIER NAME [PART NUMBER:[PART NUMBER L
SUPPLERNUMBER | 101112 [PART NAME:  [PART NAME ¢
NAME OF INSPECTION FAGILITY TENGINEERING REVISION LEVEL ERLG
DATE | |
Suppier required to provide marked up drawing to identfy items inspected b
rew| _OmENSION TOLERANCE | SPECIFICATION/LMTS | gaGE QrY. | ORGANZATION MEASUREMENT RESULTS(DATA] |
SPECIFICATION e ™ TYPE*  |TESTED Pigcat Fiocad Fresd
r
ox 4 ' 1 3 5 800 300 200
r
1 0 0 1
r
2 0 0
r r
3 0 0
r r
4 0 0
r r
5 0 0 [
r
6 0 0
r
7 0 0
i C T T e e e e T e = IE
ITEM DIMENSION / SPECIFICATION OK
MIN MAX TYPE" TESTED Piece 1 Piece 2 Piece 3 okfl |
ex 4 1 1 3 5 8.00 3.00 200 [ —
;s 150 3 ) 0 50 |rapemeasure| 3 76 75 75 X
2 |0 1z reRmmAL Emc a05011) wvaLver | svauer | supeauce | 3 | commect | commect | commecr | x
s | o 3w rermmaL Enc sossrn) wvarver | svauer | sopeauce | 3 | commect | commect | commecr | x
4 PART LABEL #VALUE! #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
5 4/0 BLACK WELDING CABLE #VALUE! | #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
(] BLACK HEATSHRINK (EPS 300) #VALUE! | #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
7 BLACK HEATSHRINK (EPS 300) HAVALUE! WM!;' MISUAL 3 CORRECT CORRECT CORRECT X
8 13.34 REF REF #VALUE! BVALUE! CALIPER 3 13.40 13.38 1338 X
o 1020 rer | Rer | svaue | svaue | caueer s 1037 1037 103 X
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List

0 OSHKOSH'
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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).

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.

Change Request # RCM-014368
Main

Change Summary

Change Number
1CM-014385 fense Production

Temparary o Permanent submission:

ange '/ Temporary Product Change
Permanent Product Change
Cost Reduction Idea Program) | | Obsolete Part

ission @ Supplier Submission

Drawing Change Required Temparary Deviation Duration (Date)

Mar 20, 2020

Supplier Reason

PO Due Date

Description of the Proposed Change (Change To)
This ane casting has porosity below -G-

5 must be approved by Oshkash befors any chan

Requested By
Atlen, Thmas (tal

s are made o the product or process.

Temporary Change Quantity

Buyer
kel LLoyd

Supplier Manufacturing Address
6960 5. 10th Street Oak Creek Wi. 53154

Email Address
ecisionrail

tallen@precisionrailandmig com

Submitter Teck

Submitter Technical Contact
Tom Alien

Supplier Contact

nical (Engineering) Contact Information

Submitter Technical Contact Phone #
414-764-1131

/| Cost Information

ERP Supplier Number

Supplier Contact(s)
Allen, Thomas

(tallen@precisionrailandmfg.com)

Telephone Number

414-764-1131 Name

Submitter Technical Contact Email ity
tallen@precisionralandmfg. com ST I

Oshkosh Purchase Level Part #

Lows

Supplier Part #

Prototype Part
Yes No e
Attachment

Engine
c
er Level Part Revision

Production Part
Yes

Safety/Government Regulation
es

eeeee g Revision Level Part Name

Lower Level Part Name
Aftermarket Part
No Yes No

Design Responsibility

No NiA Oshkosh ' Supplier Other

0 OSHKOSH'
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Authorized Engineering Change Documents (AIAG PPAP 2.2.2)

* 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 Defense must be signed approved by Oshkosh Design Engineering
and a copy of the approved OSK Supplier Change Request (RCM) must accompany the PPAP Submittal

0 OSHKOSH'
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QC-112, Authorized Engineering Change Docs

222 & Authorized Engineering Change Docs (RCM (Reliance Change Management)/Customer
223 Engineering approval Y N | N/A Comments

Is there an approved Deviation Request, submitted to RCM (Reliance Change Management) system,
223 |included for all Dimensions, Notes, and Print Discrepancies that do not meet requirements?

222 &

293 Is the approved Change Request valid for the order produced?

0 OSHKOSH'
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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 Flow Diagram (PFD)
Process Failure Modes Effects Analysis (PFMEA)
Initial process Capability
Measurement System Analysis (MSA)
Process Control Plan
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List

0 OSHKOSH'
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Failure Modes Effects Analysis - FMEA

0 PFMEA - PROCESS FAILURE MODES & EFFECTS ANALYSIS
° F M EA iS a n a n a |yt i Ca | m et h Od O | Ogy u Se d to OSHKOSH" (Format for example only; Supplier created templates may be used)
ensure that potential problems have been |2, —
considered and addressed throughout the I SO H—
product and process development process o
Core Team Date (Rev.)
e Failure mode is defined as the way or e e

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)
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Failure Modes Effects Analysis - FMEA

0 PFMEA - PROCESS FAILURE MODES & EFFECTS ANALYSIS
OSHKOSH™ (Format for example only; Supplier created templates may be used)
0 DFMEA - DESIGN FAILURE MODES EFFECTS ANALYSIS
(Format for example only; Supplier created templates may be used)
System
. . . Subsystem Design FMEA Number.
T JctonResuns

* For each item/function a Severity, R
3|88 &

Date (Orig.)

Model Year(s)Vehicle(s) MODEL / VEHICLE

Occurrence and Detection number is e e

assl e d ot g| e Action Results
esion | £ esion |5
n Jem N Poental Poenta Foteta o H o P ot
Function eauirements alure ectte) auses(s) Controls | 5| Contols |5 | & acions) | Completion | Acions [ [ [, |
Mode ofFallre ofFallure Frevenion | 3 Deecion | & raken & Eftectve| & | S |5 | &
° Date 2lele =

* These number are multiplied together to

calculate a Risk Priority Number
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FMEA Severity Ranking Assignment

SEVERITY RATING SCALE

CUSTOMER SEVERITY OF EFFECT ON SEVERITY OF EFFECT ON ASSY
EFFECT PRODUCT PROCESS EFFECT
Potential failure mode affects safe
vehicle operation and/or involves 10 May endanger operator (machine H:::;::;"s
Failure to Meet| noncompliance with government or assembly) without warning. warning
Safety and/or | regulation without warning
Regulatory Potential failure mode affects safe
Requirements | vehicle operation and/or involves 9 May endanger operator (machine | Hazardous
noncompliance with government or assembly) with warning. with warning
regulation with warning
Loss of primary function (vehicle / 100% of production run may have Major
° . k I h | | b . item inoperable, but does not affect 8 to be scrapped, line shutdown, or Disruption
FMEA Severity rack values shall be in Lossor | sale operaiion) stop ship
. . . Degradation of A portion of the production run
accordance with Severity Rating Scale Table Primeey. .  Degeeceton of ey frcton Moy haw i lOCIOMDN, | e
Function (vehicle / item operable but at a il deviation from primary process Disruption
reduced level of performance) including decreased line speed or
added manpower.
Loss of secondary function (vehicle
/ item operable, but does not affect 100%iof production run may have
H H H H Loss or safe operation, but secondary g Tobeireworkadioirineiend
* If thereis any disagreement between criteria i [ iy accepted
. . . Secondary Degradation of secondary function : Disruption
for assignment of Severity Rank in the table Function | (vehicl / tem operab, but e
. . . secondary functions operate at and acceptad
while performing the FMEA analysis, the racuced e of periorence)
. function but vehicle remains 100% of production run may have
m O re Seve re ( h |g h e r) ra n k S h a | | a |Wa yS be operable, appearance or audible 4 to be reworked in station before it
noise, or item does not conform is processed.
il and noticed by >75% of customers Minor
Utl | I Zed lloss.ae Condition impacting a tertiary Disruption
Degradation of function but vehicle remains A portion of the production run
Tertiary operable, appearance or audible 3 may have to be reworked in
Function noise, or item does not conform station before it is processed
and noticed by ~50% of customers
Condition impacting a tertiary
function Bl vehiclo remains Slight inconvenience to process
operable, appearance or audible 2 ' Annoyance
operation, or operator.
noise, or item does not conform
and noticed by <25% of customers
lNo effect | No discernible effect 1 No discernible effect, | _ None |
o OSHKOSH" 74
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FMEA Occurrence Ranking Assignment

OCCURRENCE RATING SCALE
OCCURRENCE OF OCCURRENCE OF OCCURRENCE OF

LIKELIHOOD
OF FAILURE

CAUSE CAUSE CAUSE
FROM TESTING FOR DFMEA FOR PFMEA
Observed on over New technology/new design with One occurrence
50% of test assets. no history per part/machine
Failure is inevitable with new
design, new application, or

10

Very High

One occurrence

per shift 9
change in duty cycle/operating *(>1in 5)
H H conditions.
 FMEA Severity rack values shall be in
Observed on Failure is likely with new design, One occurrence
. H High >25-50% of test new application, or change in per day 8
accordance with Occurrence Rating Scale ot |
Failure is uncertain with new
Ta b | e design, new application, or One sccurrence
per week 7
change in duty cycle/operating o
(1in 25)
conditions.
Frequent failures associated One occurrence
with similar designs or in design every 2 weeks 6
H H H H simulation and testing *(1.in 50)
i H: there |S a ny d |Sagreement between Crlte rla Observed on Occasional failures associated One occurrence
Moderate >12.5-25% of test with similar designs or in design per month 5

for assignment of Severity Rank in the table assels simulaion and fsting. “(1 i 100

Isolated Failures associated with One occurrence

while performing the FMEA analysis, the SHTer s B W el iy 4

simulation and testing

m O re Seve re ( h Ig h e r) ra n k S h a | | a |Wa yS be Observed on up to Only isolated failures associated One occurrence

Low 12.5% of test with almost identical design or in per 6 months 3
utilized

assets. design simulation and testing. *(1 in 600)

No observed failures associated One occurrence

fio occurencas with almost |Ident|cal design or in per year 2
design on and testing *(1.in 1200)
Very Low observed during Lessthan‘one
testing. Failure is eliminated through

occurrence per year 1
*(<1.in 1200)
*Occurrence frequency for PEMEA should be calculated based upon yearly production volumes
(for example, if 1200 units are p. each year, one per month equals 1in 100 units produced)

preventive control
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FMEA Detection Ranking Assignment

 FMEA Severity rack values shall be in
accordance with Detection Rating Scale Table

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

Detection Rating Scale

DETECTION
Rank CRITERIA
PROBABILITY
No detection i :
10 i No current process control; Cannot detect or is not analyzed.
opportunity
9 Mot Mkt o detect Failure Mode and/or Error (Cause) is not easily detected (e.g. random audits)
at any stage
8 Problem Detection |Failure Mode detection post-processing by operator through
Post Processing |visual/tactile/audible means.
. Failure Mode detection in-station by operator through visual/tactile/audible
Problem Detection ; ; :
74 means or post-processing through use of attribute gauging (go/no go, manual
at Source :
torque check/clicker wrench, etc.)
ProblernDetection Fallunje Moc!e detgctlon post-processing by operatoni through u§e of variable
6 ¢ gauging or in-station by operator through use of attribute gauging (go/no go,
Post Processing ’
manual torque check/clicker wrench, etc.)
Failure Mode or Error (Cause) detection in-station by operator through use of
5 Problem Detection |variable gauging or by automated controls in-station that will detect discrepant
at Source part and notify operator (light, buzzer, etc.). Gauging performed on setup and
first-piece check (for set-up causes only).
Problem Detection |Failure Mode detection post-processing by automated controls that will detect
4 p ; :
Post Processing |discrepant part and lock part to prevent further processing.
. |Failure Mode detection in-station by automated controls that will detect
Problem Detection | . ; ) A
3 at Source discrepant part and prevent automatically lock part in station to prevent further
processing.
Evear Detsution Error (Cause) detection in-station by automated controls that will detect error
2 and/or Problem : {
g and prevent discrepant part from being made.
Prevention
Detection not  |Error (Cause) prevention as a result of fixture design, machine design or part
1 applicable; Failure |design. Discrepant parts cannot be made because item has been error-proofed
Prevention by process/product design.
This scale was adapted from the AIAG FMEA Manual (4th Edition)

o OSHKOSH'
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FMEA Special Characteristics

e 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

Q Critical Characteristics (CC) — A Critical Characteristic is defined as a product >C SC) @ sl
characteristic or manufacturing process parameter that can potentially affect

compliance with government regulations, safe vehicle operation or safe equipment
function.

Q 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.

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

0 OSHKOSH'
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Critical Characteristics

Critical Characteristics shall be

identified, recorded, and implemented Criticality Matrix
when a DFMEA PFMEA Severity rank of " I —
9 or 10 regardless of the corresponding g e e e ot
Occurrence Rank 8 o »
7 | ‘ <SC> Significant Characteristic
E Must be addressed on Control Plan
E 6 with 100% inspection or 1.33 Cpk
5 5
All items identified as a Critical a | | Continuous Improvement Zone
. . Address top 20"'/0 Failure Modes /
Characteristics shall demonstrate a : Gauses (Parcio'd by RPN)
minimum Cpk of 1.67 or be subject to . | | LowRiskZone
. . Address as needed
100% inspection T2 3 4 5 6 7 8 9 M0
Occurrence

0 OSHKOSH' 78



Oshkosh Corporation Classification - Restricted

FMEA Characteristic Assignment Process

Critical and Significant Characteristics shall be
assigned based on the Severity and

Occurrence data derived from the Design Criticality Matrix

and/or Process Failure Mode and Effects
Analyses (DFMEA and PFMEA)

<CC> Critical Characteristic
Must be addressed on Control Plan
with 100% inspection or 1.67 Cpk

=
o

‘ | <SC> Significant Characteristic
Must be addressed on Control Plan
with 100% inspection or 1.33 Cpk

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

Severity
O I X Y T T - -

‘ | Continuous Improvement Zone
Address top 20% Failure Modes /
Causes (Pareto'd by RPN)

| Low Risk Zone
Address as needed

1 2 3 4 5 6 7 8 9 10
Occurrence

All Special Characteristics shall be
documented on the control plan
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Significant Characteristics

Significant Characteristics shall be

identified, recorded, and implemented Criticality Matrix
when a DFMEA PFMEA Severity rank of " I <o criica Crarsctersic
5-8 is identified with corresponding ) _ e e e ot
8
Occurrence rank Of 4_10 7 | ‘ <SC> Significant Characteristic
_-E' Must be addressed on Control Plan
E 6 with 100% inspection or 1.33 Cpk
> 5
. . . . . 3
All items identified as a Significant N, | | Continuous Improvemart Zone
Characteristics shall demonstrate a : Gauses (Pareto'd by RPN)
minimum Cpk fo 1.33 or be subject to . | | LowRiskZone
ress as needed
100% inspection L A N -
Occurrence
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QC 112 - FMEA

224 DFMEA Yy | N |NA Comments
If the supplier is design responsible: Is the DFMEA i1s included within the PPAP_OR is there a
224 record indicating it was reviewed & approved by OSK?
Does the print indicate that the component is "Source Control" or "Vendor Item Control”? (no =
224 |NA)
294 Is the DFMEA prepared using current AIAG guidelines?
Are Significant Characteristics (Special/ Critical) identified and captured within the DFMEA (no=
224 |NA)?
294 If Oshkosh 15 design responsible: Are there SC / CC's present on the print (no = NA)?
If Oshkosh is design responsible and the part is manufactured by OSK: Are the sub-component
224 |level PPAP's present with submittal (no = NA)?
2286 Jrass Y N | N/A Comments

Has the PFMEA been constructed utilizing the OSK ranking worksheet for Severity and
2.26 |Occurrences?

Are there SC / CC identified by the Supplier? "NO" = N/A (refer to Criticality Matrix in Global
226 |Supplier Quality Manual)

In cases where SC/CC have been identified, does the supplier have SPC or 100% inspection for
226 |them noted in the "Control Method" column?

296 Are Detection values correct for Visual Inspection per AIAG (Minimum 7 or 8)?

296 Are Recommended Actions cited for the highest RPN?

Does the PPAP documentation cite specific print note requirements (associated with product or
226 |process) in Flow / PFMEA/ Control Plan (For Example Mil-STD-130 Part Marking ID)?
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List

0 OSHKOSH'
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Process Flow Diagram

Process Flow Diagrams are required for all Level 3 Submittals

Oshkosh Corporation Classification - Restricted

o PROCESS/INSPECTION FLOWCHART
OSHKDSH® (Format for example only; Supplier created templates may be used)

Product Program MODEL / VEHICLE Issue Date ECL ERL DATE
Supplier Name SUPPLIER NAME Part Name PART NAME
Supplier Location ADDRESS Part Number PART NUMBER
Legend:
() Operation [:> Transportation [1 Inspection D Delay \/ Storage
Step Operation or Event Description of Evaluation
O E> OoDwv Operation or Event and Analysis Methods
(O Operation

[> Transportation

[] inspection

D Delay
v Storage

0 OSHKOSH'
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QC—112, Process Flow Diagram

Process Flow Diagram(s)

N/A

Comments

Does the PPAP documentation cite specific print note requirements (associated with product or
2.2.5 |process)in Flow / PEMEA/ Control Plan (For Example Mil-STD-130 Part Marking 1D)?

Does the Flow Diagram reflect the entire process e.g. Receiving, outside processing?

Are the process steps for the Process Flow, PFMEA and Control Plan aligned?

0 OSHKOSH'
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Check in Question

How many parts need to be measured for a L3 PPAP?

0 OSHKOSH' Section
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PPAP Level Three

- All elements of PPAP Level 2
- Supplier Change Request (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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List

0 OSHKOSH'
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Ra n d y Wa Ce k_ Sr. Quality Engineer

0 OSHKOSH
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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 4t
edition
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Gage Repeatability and Reproducibility (GR&R)

* Gage R&Ris 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.

o

0

0SHKOSH OSHKOSH
GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET
VARIABLE DATA RESULTS VARIABLE DATA RESULTS
(Format for example only, Supplier created templates may be used) (Format for exam ple only, Supplier created tem plates may be used)

Fart HurGar e [Eppraiser A Fart Nomber Gage Mame Appraier A
PART NUMBER PART HUMBER
Par ime [Appraiser B Part Name Gage Numbar Appraiser B

ART NAME PART NAME
Characteristt. Specifcaton | Gage Type: [Appraizer C Craracteristc. Gage Type Appraiser C

Lover Upper]

Characteristic Classiicaton Triaks Parts |[Appraisers Dste Performed Charaoteristic Classilcabon [Trise Parts Appraisers. Dste Performed
APPRAISERI PART AVERAGE Measurement Unit Analysis % _Total Vaniation (1V)
TRIAL # 1 2 3 | 4 5 | 6 8 | 9 | 1w Repeatability - Equipment Variation (E V)
1A 1 EV = RxK Trials | K1 % EV = 100 EWTY)
2 2 - 2 | 08865 -
3 3 = 3 | ussor =
4 AVE X,= Reproducibility - Appraiser Variation (AV)
B R r= Y = X X KoF - €Vinrgt? % AV = 100 (AVITV)
5. B 1 - -
7 2 - -
8 3 e | 2 3
o AVE ¥o= n=pats  r=trigls | k. [o70s7 | o523
10 R T= Repeatability & Reproducibility (GRR) % GRR = 100(GRRMTY)
1. ¢ 1 GRR = EVEe a2 Parts | K, =
12 2 - 2 | 07087 -
13 3 - 3 | os238
14 AVE %= Part Variation (PV) 4 | vas6e
15 R T= pv = RexK, 5 | oa03z| wpv = 100 PWTY)
16. PART X= = 6 | 03745 -

AVE RAGE R - 7 | 0353 -
17 T, I,+ )1 (#0OF APPRAISERS) = R- Total Variation {TV) 8 | 03378
18 Koy = (MaxX —Min X) = K= ™v = {(GRRPV"? s | 03247 nde = 141(PVIGRR)
13 *UCL;= RxD,= ucL, - 10 | 03145 -

originallyused or

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

* 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)

GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET

VARIABLE DATA RESULTS

GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET
VARIABLE DATA RESULTS

(Format for example only; Supplier created templates may be used) (Format for example only; Supplier created templates may be used)
Part Norber Appraiser A Part Number Gage Namo [Appraiser A
314159 Cal-01 w.E 314159 Cal-01
Name Gage Number Appraiser B Part Name: Gage Number Appraiser B
| Widget, Front End Cal-01 Genechi Widget, Front End Cal-01 Genechi
Characteristc Speciication | Gage Type Appraiser G Characteristc Gage Type [Appraiser C
Overall Length 8 812 [Calipers Walter Owerall Length Calipers Walter
Characteristc Glassfication Trils Parts (Appraisers | Date Performed (Craracteristic Gassifcation | Trals Farts Appraisers ate Fertormed
Lengih Fo o, 10 1/1/2020 Length 3 10 111/2020
APPRAISER! PART AVERAGE Unit Analysis % Total Variation (TV)
rRiaL # T 2131 a5 el 7] s o] Repeatability - Equipment Variation (EV)
1. A 1 [802] 803|804 805| 806|807 808| 809810811 7 8.064 Ev = Rxk Trials | K1 % EV = 100 (EVTV)
v - -
2 2 8.01]802|803]805| 806|807 | 808]| 809|810/ 812 8.064 0.003x 0.5907 2 0.8865 100(0.002/0.032)
v =
3 3 |801]603|804]|805]|806]807|808]|809]810]812 8.064 — — L i
4 AVE[ 8.01 [ 803 [ 804 [ 8.05 [ 8.06 | 8.07 [ 8.08 [ 8.09 [ 810 811 5.064 R;:mdu”h y- A"”'”'“;':’“?\:L‘/’" b w o vy
= X - nr) % = 1
5. R [ 0.0 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 ["0.00 [ 0.00 0.002 (Gore x Ko - EVVInny (V)
14 = {(0.01x 0.5236)2 - (0.00 "2/(10 x 3))M/2 = 100(0.004/0.032)
6.8 1 |801]|802]803[804]805]|807]807]809]810]811 8059
v = 0004 = 1419
7 2 |801]|802]803[804a]805]|807]608]809]810]811 8.060 N B
v  norse
8.01] 8.02 0 8.04 | 8.0¢ 8.06 | 8.07 09]810] 811
5 3 02 1603 5 o8 5.059 n=pats r=trals | & 07087 [ 0523
B AVE| 8.01| 8.02 | 803 | 8.04 | 8.05| 807 808 | 809 [ 8.10] 811 | %= 8.059 — —
& (GRR) % GRR = 100 (GRR/TV)
10 R | 0.00] 0.00] 0.00 [ 0.00] 0.00] 0.00 | 0.00 | 0.00] 0.0 0.00 | = 0.002 o o
g GRR = {EVI+AVY Parts | Ks = 100(0.005/0.032)
1. C 1 8.00 | 8.02 | 8.03 | 804 | 8.05| 806 | 8.07 | 8.09 | 810 8.11 8.056
g = ((0.00222 + 0.0042)1/2 2 | 07087 = 1497
12. 2 800|802 |803)804|805)| 806|807 | 808]| 810/ 8.10 8.055 0.005 3 05236 Gage system may be acceptable
13. 3 801 802|803) 804|805 806| 8.07 | 808 8.056 Part Variation (PV) 4 0.4464
14, AVE| 8.00 | 8.02 | 803 | 8.04 [ 8.05 | 8.06 | 8.07 | 8.08 8056 oV o Rexks 5 |osm| wev = 100@vy)
15 R | 0.00] 000 0.00 [ 0.00] 0.00] 0.00 | 0.00 | 0.00 0.003
= 0100x03145 6 |03745 = 100(0.031/0.032)
16. PART 8.060 = 0031 7 | 03534 = 9887
AVERAGE | 8.01 [ 8.02 | 8.03 | 8.04 | 8.05 | 8.07 | 8.08 | 8.09 0.100 Total Variation (TV) s | osas
17. (ry + Iy + I,) | (# OF APPRAISERS) = 0.003 v = {(GRR?+ PV?)? 9 0.3247 | ndc = 141(PVIGRR)
18 Xoiee = (Max X - Min X) = 0.009 = {(0.005"2 + 0.031°2)M/2 10 | 03145 = 1.41(0.031/0.005)
9. *UCLe=RxDi= 0.007 - oo -
Gage. acceptable

D, =3.27 for 2 trals and 2.58 for 3 trials. UCLy represents the limit of individual R's. Circle those that are

beyond this It Kentify the cause and correct. Repeat these readings using the same appraiser and unitas originally used of

discard values and re-average and recorpute R and the limiing value from the remaining observations.

Notes:

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

0 OSHKOSH'
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Gage Repeatability and Reproducibility (GR&R)

GRR Decision

Less than 10 percent Gage considered to be acceptable for application

Gage may be acceptable for some applications.
L gl S e e Use of gage must be approved by OSK

Table VlIII-A: GR&R Criteria
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MSA Results

Examples

%GRR (TV) = 10% %GRR (TV) =30% %GRR (TV) = 60%
Acceptable Marginal Unacceptable

o OSHKOSH Measurement System Analysis (MSA) 92



MSA Results

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

Oshkosh Corporation Classification - Restricted
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QC—112 MSA

MSA

228 Y N | N/A Comments
208 Are there SC/CC's identified (on print or supplier process) and MSA is included in PPAP? .
Has the MSA been constructed using the Defense Segment MSA Instruction Guide (located:
228 |https://osn.oshkoshcorp.com)?
Was the MSA Report / Checklist used to ensure completeness (included within the Defense
2.2.8 |Segment MSA Instruction Guide)?
208 Does the PPAP package contain a photo of the measurement tool?

0 OSHKOSH'
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List

0 OSHKOSH'
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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

Control Charts

*  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 Cpk minimums
are achieved

Q Inspections to be reflected within the
supplier’s Process Control Plan

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

0 OSHKOSH® %
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— 112 Initial Process Studies

Initial Process Studies

2211 Y N | N/A Comments
If there are SC/CC identified (on print or supplier process). Does the supplier meet Cpk of 1.33 for

2.2.11 |Significant Characteristics and/or Cpk of 1.67 for Critical Characteristics?
If there are SC/CC identified (on print or supplier process) and the supplier conducts 100%

2.2.7 |inspection instead of Capability Studies, is inspecton included on the Control Plan?
Were the initial process studies conducted using the required number of samples and using

2.2.7 |production processing, gauging and materials?

0 OSHKOSH'
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Check in Question

When are MSAs and Process Capability Studies required with a PPAP
submission?

A. For all Level 3 PPAPs

B. For all Special Characteristics identified on the Design Record (Drawing)
C. For all Special Characteristics identified on the Control Plan

D. Band C

0 OSHKOSH' Section
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List

0 OSHKOSH'
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Process Control Plan

* Process Control Plans are required

Oshkosh Corporation Classification - Restricted

0

OSHKOSH'

CONTROL PLAN

(Format for example only; Supplier created templates may be used)

[ Prototype

[] pre-Launch

[] Production

Control Plan Number

Key Contact/Phone

Date (Orig.)
1/1/1996

Date (Rev.)

1/1/1996

Part Number/Latest Change Level

Core Team

Customer Engineering Approval/Date (f Reqd.)

PART NUMBER
fo r a I I P PA P Level 3 S u b m itta |S Part Mame/Description Supplier/Plant Approval/Date Customer Quality Approval/Date (If Req'd.)
PART NAME
Supplier/Plant Supplier Code Other Approval/Date (If Reqd.) Other Approval/Date (If Reqd.)
101112
PART/ MACHINE,
BROCES PROCESS NAME/ e CHARACTERISTICS SPECIAL METHODS REACTION
s OPERATION JIG. TOOLS CHAR. |PRODUCT/PROCESS| EVALUATION/ SAMPLE CONTROL PLAN
NUMBER DESCRIPTION FO’R VFG NO. | PRODUCT | PROCESS | CLASS SPECIFICATION/  [MEASUREMENT]| SIZE FREQ METHOD
- TOLERAMNCE TECHNIQUE -
0 OSHKOSH 100
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QC — 112 Process Control Plan

Control Plan

N [ N/A

Comments

Has the supplier indicated the Control Plan type? e.g. Prototype / Production

Are Product and Process Characteristics properly identified (in the correct columns) per the AIAG
definitions?

Does the Control Plan cover all activities from receiving inspection to shipment?

Are all Special Product/Process Characteristics included in the Control Plan?

Are Control Method tools such as SPC or 100% inspection for the Special Characteristics defined?

Does the PPAP documentation cite specific print note requirements (associated with product or
process) in Flow / PEMEA/ Control Plan (For Example Mil-STD-130 Part Marking 1D)?

0 OSHKOSH'
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List
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Appearance Approval Report

- Some non-defense components may require an appearance 0 APPEARANCE APPROVAL REPORT

OSHKOSH™ (COMMERCIAL PAINT RESULTS)
. PART DRAWING [appLiCATION
NUVBER PART NUMBER NUMBER vericLes) MODEL / VEHICLE
evaluation ot oven EE P
NAvE PART NAME |cooe LDp
ORGANIZATION MANUFACTURING SUPPLER / VENDOR |SUPPLIER / VENDOR
NAVE LocaTion cone [cope ##
REASON FOR [J PART SUBMISSION WARRANT [0  SPECAL SAWPLE O RE-sUBMISSION (OTHER
SUBMISSION [ PRE TEXTURE. [ FIRSTPRODUCTION SHPMENT [ CHANGE
APPEARANCE EVALUATION
Coating Spec (if Applicable) | Attribute | _Frequency SPECIFICATIONS

« Supplier must comply with the Oshkosh finish requirement

TopCoat Gloss
Crosshatch Adhesion

ified on the d [ .
S p e C I I e O n e ra W I n g Pencil Hardness Refer to Applicable QACs and or Specification on print/PO (Contact Buyer)

Film Thickness (Powder)
Film Thickness (Liquid)
Production Adhesion Test
Orange Peel

Salt Spray Creepage
Edge Coverage

COLOR EVALUATION

Color Lot Part # SPECIFICATIONS

JLG Refer to: Color Code 4150613
JerrDan Refer to: Color Code Chart 4150613

« The Appearance Approval Report in the workbook should be

used to capture conformance to these requirements

COMMENTS

TIndustry Standard used to prepare these

 on Draving:

P— SPECECAT GAGE | g\ enrest resuuts oty | ok |"ST[
MIN_[MAX Piece 1 Piece2 | Piece 3

Prime Coat:
Blast Profile”
Oven Cure Time (if used)
Time (i used)
o W

A et I e .

0 OSHKOSH'
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QC-112 Appearance Approval

29213 Appearance Approval

Y

N | N/A

Comments

2213 Was an Appearance Approval Report submitted?

0 OSHKOSH'
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List
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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 adevice is specially made for the part being verified, and is not
available as a catalog item, it is a “checking aid.”

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

* The supplier shall provide for preventative maintenance of any checking aids for the life of the part.

* If achecking aid is used to verify a Special Characteristic, the Supplier shall conduct the appropriate
MSA activities including Gage R&R.

o OSHKOSH' 106
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QC-112, Checking Aids

2.2.16

Checking Aids

Y

N | N/A

Comments

2.2.16

Are all product specific checking aids, fixtures, test stands and Mylar listed on the Control Plan?

0 OSHKOSH'
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List
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Customer Specific Requirements

* |f 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).

* Thetest 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.

0 OSHKOSH' 110



Oshkosh Corporation Classification - Restricted

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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List
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Photo Documentation

* A Master Sample is not required to be retained by 2) Documen e par i nin e nunn
the supplier unless specifically requested by —
Oshkosh, however the supplier is required to
provide a photo of a Master Sample for all PPAP
submittals, other than a Level 4

* 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.

0 OSHKOSH"
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QC — 112 Master Sample (photo)

Master Sample (photo)

2215 Y N | N/A Comments
i i ?
2915 Do they capture paint / no paint zones?
2915 Do they capture the part marking 1D and it is correct per print requirements?
2915 Do they capture significant view angles of the part?
(UID-Specific requirements) Is the sample label photo taken directly perpendicular to the label, at
2215 |approximately 1 foot away, with no glare on the label?

0 OSHKOSH'
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Checklist
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Tooling Photo Documentation

TOOLING & FIXTURES - PROPERTY OF OSHKOSH CORP.

[CRGANEATION: T TPPLIER NANE TFART NOWEER:_|PART NUNBER

[sFrLERNiEE: | 07112 [FARTNAME.__[PART NANE

TG TR URE NVEER. ToEsEn TEVED [ERCDA
o] [ [

suppie i requiret & Tooks 2 Fhon in

P HOTO OF OSHKOSH OWNED TODLING AND FXTURES

PPAP: Revision 2.0
10f1 Date: 04108119
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List
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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
- Appearance Approval Report (AAR)
Checking Aids
Records of Compliance with Customer Specific Requirements
Photo Documentation
- Tooling Photo Documentation
- QC-112 PPAP Check List
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SCOtt Ba ‘ |_ Sr. Manager Quality

0 OSHKOSH
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Commercial Off the Shelf (COTS)

* COTS components are items that are commercially available, unaltered and may be procured through
distributors

* For COTS parts the supplier is expected to submit all 18 elements of PPAP

* Insome 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:

a
a

U

Design Record & Dimensional Results

Engineering Change Documents — RCM (if
applicable)

Customer Engineering Approval (If applicable)
Print Note Verification

Sample Production Parts

a
a

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)

0 OSHKOSH'
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Commercial Off the Shelf (COTS) - Continued

W 7 ( )
e

COMPANY LETTERHEAD REQUIRED

submitted in addition to above elements

Certificate of Conformance {CoC)

e The Cof Cshall:

Confirm the article is commercially available
Be on the supplier’s company letterhead B
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

Part Number:

Drawing Number- Revision:
-

The following are the mimmum PPAP elements that must be submitted with g COTS item.

O Design Record {balloon drawing)

a Engineering Change Documents (if applicable)

O Customer Engmeermg Approval (f applicable)

O Dimensional Results

O Sample Production Parts

O Master Sample (photo)

O Customer Specific Requirements (CFAT) (if applicable)
0 Part Submission Warrant

U0 D000

| certify that the items / materials referenced above are commercially available.

Supplier Name:

Supplier Number- -

Part Description: -
—_— T T

U

| certify that the above mentioned items/materials meet the purchase order requirements and referenced drawing
specifications and standards. | alsg certify | am an authorized supplier representative.

the print

120
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PPAP Elements Checklist QC— 112 for COTS

AIAG-
PPAP PPAP Element PPAP Submission Comments
Section

*Commercial Off the Shelf (COTS) - (If Applicable on Purchased Part Level) Y N | nA Comments

Is this component Commercial Off the Shelf (commercially available to the general public,
1 unaltered, and under the manufacturers’ EXACT part number) as defined in the Defense Segment
Addendum, Section 14?

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
1A 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
2A the OSK print requirement? (see Defense Segment Addendum, Section 14)

o OSHKOSH' Section
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Additional Training

0 OSHKOSH
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Want re-fresher training?

Oshkosh Corporation Classification - Restricted

Oshkosh

™

Supplier

Network
Valued Suppliers,

Oshkosh Corporation is implementing a Supplier Cybersecurity Readiness Program. Suppliers will be expected to particif
available at the link below - Oshkosh Cybersecurity Readiness Program. Please review this training material as soon as p

Oshkosh Corporation GPSC
Login Here Welcome to the Oshkash Corporation Supplier Portal
MOVEit Login

iSupplier Login

Oshkosh Reliance Legin

SDX Login

Interested in becoming_a Supplier?

TMC Carrier Login

Core Values

Supplier Standards Guide

Supplier Quality ManuallFerms Featured Links and Articles

Supplier Communicaticns
Oshkosh Supplier Diversity

Interested in doing business with Osnkosh

Oshkosh | ogistics
Oshkosh Corporat:
Training
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Go to “Enroll...”

[/\\35 Supplier Profile System Training Documents

Supplier Self-Service Registration Instructions

Other Training Documents

Counterfeit Parts Awareness

EDI Self Certification Process

Enroll In Advanced Product Quality Planning (APQP)

Glossary - Filter on the Type column to limit your search for the term.

Measurement Systems Analysis (MSA) Instruction Guide

COne Warranty - Basic Mavigation and Functionality

Section J Packaging and L abeling Requirements - New Training!
Supplier Orientation March 2015
810 Invoice Error Reference Guide
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Complete information requested, click “Done”

B
9 https://www surveymonkey.com/r/eglms L-ac ﬂ PPAP S... @ sup|

rgl:s. EQLMS User Request

Empower QLMS user request form

jConvert + [GHSelect

* 1. User Request Information

First Name |

Last Name

Supplier Name or
Organization Name

Emnail |

* 2. What courses are needed? (Select all that apply)

[] AP []src
[] msa [] FvEA
[] prap

o OSHKOSH'
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An email similar to this one will be sent to person
requesting enrollment.

Mon 7/ 17 10

E EMPOWERQLMS - Empower Quality Learning Management System <prem@rgbsi.com> on behalf of EMPOWERQLMS -

[EXTERNAL] EMPOWERQLMS - Empower Quality Learning Management System online course invitation
To @ Randy Wacek

Report Suspicicus Email

Hello Randy,

You have been invited to do an online course at EMPOWERQLMS - Empower Quality Learning Management System

Advanced Product Quality Planning (APQP) and Control Plan

Login Details

Your username is: .wacek@defense.oshkoshcorp.com

To start this course please click on the following link: http://www.empowerglms. com/account/login?loginkey=380C6DAD-7623-40EA-8BFD-6286E215BF068c=611075
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Summary

Expectations of the supplier

* Remain current with OSKs requirements
o  Achieve PPAP First-Pass-Yield of 1

o  Avoid common mistakes and oversights

Reach-out to your AQE for direction

o Improve customer satisfaction and part quality

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

o Improve technical skills of compiling PPAP

* Encourage new employees to attend OSK training

o  Drive consistency of the PPAP process

0 OSHKOSH' 127
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