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LEARNING OUTLINE

 What is APQP?
 APQP Deliverables during Product Development
 APQP Supplier Expectations from Oshkosh

Summary
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WHAT IS APQP?

Advanced Product Quality Planning

and Control Plan

Created by Automotive Industry Action Group (AIAG) APQP

Second Edition

Structured method of defining and establishing the steps necessary to
assure that a product meets customer specification and expectation

Details the implementation of appropriate quality tools at various phases

Identifies Critical to Quality sub-systems from the Voice of Customer ]
in the product development cycle ]




WHY DO WE DO APQP?

o

Ensures supplier
preparedness before
start of production

Design Validation
Plan to ensure

o 1 Drives Lean
Establishes clear lines Manufacturing customer
of communication processesto satisfaction u.s 'ng
Fosters robust between customers produce part product testing
product design and suppliers to define within cost and
product/ project on-time

specifications



Advanced Product Quality Planning
and Control Plan

PRODUCT QUALITY PLANNING ELEMENT TIMING CHART A

Concept p
Initiation / Arograml Prototype Pilot Launch
Approval pprova

|
““ |nitialization >

~ Plan and Define > ~ Plan and Define >

* Product Design and Develnpment)
I ProcessDesignand Development
S Production >
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PRODUCT QUALITY PLANNING AS DEFINED BY APQP
A A g

1l 14 11 11 11 11

Plan and Define

APQP Initialization }\

* Organize Team « Design Goals = Design Failure Mode .w - Significant
Benchmark Data and Effects Analysis & Production Run

» Define Scope (DFMEA) «Prod
» Establish Team to .mt hl-stmmdﬂle &Taaﬁ?\rrm ; DEG"' h.:“ 'rafurm wrabili %ew echmical } Systerns Evaluation Selirel I

Team Connection o Market Research ty (MsA)

° 2 and Assemnbly + Process Flow T
Iiﬁtﬂ"ﬂ A q M o F -

« Traini Warranty and Preliminary Bill of e g Diagra * Process Capability proved Customer

Training Quality I Design Verification » Floor Plan Layout Study Satisfaction

Information - - -
g * Design Reviews « Characteristics . i
. m Customer & o Team Experience fiminary B Matrix E.'dﬁdda"ﬁ"ufl"T ) Improved Delivery
Chart ild— p _ esting Service

- Implement - Business mnm Listings L ’ ; b - Packaging Evaluation

Concurrent Plan/Marketing of Special Product . Al + Fffective use of

Engineering Strategy and Process et e aunch Control Production Control Lo

racteristics n Leamed/Best

= Develop Control - Engineering = Process Instructions . Practices

Plan Fm'rﬂt Assumptions e — Specifications - Measu mﬁnlm

Plan « Matarial Sﬁ'ﬂsﬁﬂmﬁﬂs Management

» Concern Resolution Product Reliability Speciications {MSA) Plan Support

Format + Preliminary Process .

- Drawing Capability Plan . Pruductl?n Part
Support R Approval Process

= Product Qual - Customer In| cation +Ma

Tng e e oo Management (PPAP)




APQP — CONTRACT PROVIDER

I ocliverable

I ~cion

\ APQP Initialization \ Plan and Define \ .
Development i

fd 1

* Dasign Go

= Reliability
Quality Go

DSHKOSH
DEFENSE

» Product A
Plan

= Managem
Support

|

=t

Significant
Production Run

* Measurement

Systems Evaluation
(MsA)

= Process Capability
Study

= Production

Validation Testing

= Packaging Evaluation
= Production Control

Plan

= Quaality Planning
Sign-Off and

Support

= Production Part

Approval Process
(PPAP)
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APQP — DELIVERABLES

OSHKOSH

DEFENSE

+Packaging Standards &
Specifications

. PruductﬂProcess Quality
System Review
(Technical Review)

*Process Flow Diagram

*Foor Plan Layout

+Characteristics Matrix

*Process Failure Mode
and Effects Analysis
(PMFEA)

*Pre-Launch Control Plan

*Process Instructions
*Measurement Smstems
Analysis (M5A) Plan
*Preliminary Process
Capability Studly Plan
*Management Support

.

Technical Review

* Structured discussion between the supplier,
design engineering, supplier quality engineering
and operations

* Provides a mutual understanding of part/process
requirements and specifications

= Technical Review Elements

General Design

Print Dimensional and Specifications
Production Part Approval Process
Supplier Change Request

Outside Processing

Packaging

Materials

Finishing

Welding

[y [y [y oy iy

«Significant Production
Run

*Measurement
Systems Evaluation
(Msa)

*Process Capability
Study

*Production Validation
Testing

*Packaging Evaluation

*Production Control
Plan

*Quality Planning Sign-
Off and Management
Support

*Production Part
Approval Process
(PPAP)




APQP — DELIVERABLES

OSHKOSH

DEFENSE

*Packaging Standards &
Specifications

Process Flow Diagram

°Product£Process Quality )
tem Review « * Visual tool that
('Pchnlcal Review)

*Process Flow Diagram
*Foor Plan Layout
*Characteristics Matrix
*Process Failure Mode
and Effects Analysis
[PMFEA]
* Pre-Launch Control Plan

*Process Instructions

.Analysis (MSA) aian

*Prelimina
ki Lt

*Management Support

maps the processing
steps for a product

* Diagram provides
the scope for
Process Failure
Mode and Effects
Analysis (PFMEA)

* Identifies where
potential issues
might arise

DSHKDEH "o fr suamrie 1y Tt

[r—

PROCESEMNESPECTION FLOWCHART
B Y T B A

T
g 1
sy

+Significant Production
Run

*Measurement
Systems Evaluation
(MsA)

*Process Capability
Study

*Production Validation
Testing

*Packaging Fvaluation

*Production Control
Plan

*Quality Planning Sign-
Off and Management
Support

*Production Part
Approval Process
(PPAP)




APQP — DELIVERABLES

DSHKOSH|

DEFENSE

X Process Dsign and Developmer )\ _Productand Proces Valktation )

*Packaging Standards &
Specifications

. ProductﬂProcess Quality
_rstem eview
(Technical Review)

*Process Flow Diagram

*Foor Plan Layout

*Characteristics Matrix

*Process Failure Mode
and Effects Analysis
(PMFEA)

*Pre-Launch Control Plan

*Process Instructions

.Analysis (M5A) a'llan
*Prelimina
rakiilig Rtoe

*Management Support

:g supporting continual improvement

Process Failure Mode and Effects Analysis (PFMEA)

Analytical method to ensure potential
problems are considered, prioritized and
addressed throughout the product and
process development

Integral part of risk management and

Helps guide teams in developing product

and process designs that meet expectations
L]

Not a single event or to be

done by one individual

Retention of past learning
should be included in FMEA for | )
continual improvement

[

=Significant Production
Run

*Measurement
Systems Evaluation
(msa)

*Process Capability
Study

*Production Validation
Testing

*Packaging Evaluation

*Production Control
Plan

*Quality Planning Sign-
Off and Management
Support

*Production Part
Approval Process
(PPAP)




APQP — DELIVERABLES

(] -Significant Production Measurement System Analysis (MSA)
DSHKOSH

RuUN Memsurement Systns Avadysls *Reduced Variation
rariSA
*Measurement = Thorough assessment of the test method, . rove
DEFENSE Systems Evaluation measur?n instruments, and process of improved
MSA & o P Customer
E=ll,  obtaining measurements to ensure the . .
. u N " ) Satisfaction
*Process Capability integrity of data used for analysis
Study
) . *Improved Delivery
.'IFergt{!:;uon Validation = MSA considers the following: and Service
Pa S~ O Selecting the correct measurement and approach
*Packaging Evaluation -
& O Assessing the measuring device *Hfective use of
R rEe e O Assessing procedures and operators ons
Plan _ il p_ _ Learned/Best
T o e s e O Assessing any measurement interactions Practices

Off and Management
Support

*Production Part

ﬁpp;ggiual Process - Required for all Critical and Significant Characteristics

O Calculating the measurement uncertainty of individual
measurement devices and/or measurement systems




APQP — DELIVERABLES

—
1 - - = “fo
O5HKOSH glfll‘lrﬁcant Production Process Capability Study «Reduced Variation
[—] Statistical Process Contral
*Measurement * Focuses on prevention rather SPC .
DEFENSE S\rstems e e e N e tection Second Egition |mpl'0\"ed
(msaA) Customer
. | Satisfaction
'2;3;:” Capability * Used to understand variation in
) o a process and then works to sImproved Delivery
*Production Validation control it _
Testing and Service
= Packaging Evaluation = Some tools include S ETrEter e
*Production Control 0 Statistical Process Control Lessons
Plan (SPC) Learned/Best
»Quality Planning Sign- O Control Charts Practices
Off and Management
Support O Process Capability
*Production Part o Cp

Approval Process
(PPAP) e Cok




APQP — DELIVERABLES

L . ) .
»Significant Production Production Control Plan .
OS5HK D 54 L Run *Reduced Variation
*Measurement = |dentify process characteristics and identifies control .
DEFENSE Systems Evaluation methods for the sources of variation Improved
(MSA) Customer
15 ) ) ) Satisfaction

-Pru;ess Capability * Reduces waste and improves the quality of products during

Study design, manufacturing and assembly ]

B} — *Improved Delivery

* Production Validation ' conTROL PN )
Testing B P o mmte sy gy ot et ey e ) and Service
*Packaging Evaluation E‘:: . . —— -Effective use of
-Production Control E > == T e ver Lessons

Plan Learned/Best
*Quality Planning Sign- Practices

Off and Management

Support
*Production Part

Approval Process

(PPAP)




APQP — DELIVERABLES
N

—_—

ns Hk ﬂ 7] | -Significant Production Production Part Approval Process (PPAP)
—

Run *Reduced Variation
. * The PPAP process is designed to demonstrate that a
DEFENSE 'S\cfsta:r‘:\;eggrt:ation supplier hgs developed tieir design and production process *Improved
(MSA) to meet the customer’s requirements, minimizing the risk Customer
“Process Capability of failure by effective use of APQP Satisfaction
Study
*Production Validation = "All customer engineering e lete Pt Aceloris bt Im:r;we(.i Delivery
estng design record and specification SO\ [ /7.7 PBAP IS aenace
. i i requirements are properly ik )
ecRee Dekishon understood by the supplier and *Effective use of
'gi"’d”“h" Control that the process has the Lessons
an potential to produce product Learned/Best

*Quality Planning Sign- consistently meeting these Practices

Off and Management requirements during an actual

SUppott / = production run at the quoted
*Production Part production rate.”

Approval Process i Edition

(PPAP)




APQP — DELIVERABLES

o Oshkosh Corporation
PPAP Part Submission Requirements
OSHKOSH
Part Mumber: FART NUMBER Purchase Order No.
Revision Level: ERL DATE Part Description: PART NAME
Supplier Name: SUPFLIER NAME Reason for Request: ALL PRAP CRITERIA
Supplier Number: 101112 OSK Program: MODEL / VEHICLE I M“”““ﬁ:’:xs“k‘
Date Issued: Submission Due Date: afined in ihe Global Suppiies Quabty Manws)

UNLESS OTHERWISE SPECIFIED IN WRITING BY OSHKOSH CORPORATION:
Default PPAP Submission Level 2 - Unless Otherwise Specified by Oshkosh Corporation
(Segment Specific Requirements may vary)
5 = Supplier Must Send tems to Oshkosh Corporation for Approval
"= Applicable material info required [material certification, Certificate of Compliance, or catalog page) with PSW

MNiR= D 1ts are not required for devels or submissl
Lavel

PPAP Sub and Detail Description 1 2 3 4
1.) Part 1 Warrant (PSW) ] 5 E] 5
2.) Dimensional Results MNIR ] 5 ]
3.) Design R (Bubble Print) NIR s s s
4.) PPAP - first production order / upon req prior to production order NIR 3 -] 5
5.) Print Notes: [Attach copy of Raw Material Certification / Performance Test Report/ Surface Finish, Paint Process,
‘Welding Documentation such as WPS/PORs/Welder Certs) - 5 ] "
6.) Supplier Change Request (OSK-F1000) - if applicabl 5 s s B
7.) Design Failure Modes effects Analysis (OFMEA) - if supplier is design responsi MR | NR 5 NR
8.) Process Flow Diagram (PFD) NIR | NR 5 NIR
9.) Process Failure Modes Effects Analysis (PFMEA) MNIR: NIR 5 N/R
10.) Initial Process Capability - for major / critical characteristics - if appiicable MNIR | N/R 5 N/R
11.) Measurement System sis (MSA) - for / critical characteristics - if NiR NIR 5 N/R
12.) Process Control Plan NIR NR ] N/R
13.) Appearance Approval Report (AAR) - i applicable MNIR N/R 5 N/R
14.) Checking Aids (Fixture, gage, template, stc) - ¥ app MR | NR 5 NR
15.) R ds of Compliance with Customer Specific Requirements - ¥ appiicabi NIR NiR ] N/R
16.) Photo Decumentation (Master Sample of PPAP parts & Section J-Labeling) 5 5 5 N/R
17.) Teoling Photo Documentation - if applicable HNIR ] L] N/R
18.) QC-112 PPAP Check List MNiR N/R 5 NR

Additional Submission Instructions below:

Oshkosh Defense, LLC Proprietary and Competition Sensitive



EXPECTATIONS OF OSHKOSH SUPPLIERS REGARDING APQP

Oshkosh Global Supplier Quality Audit - APQP Section

Supplier:

Audit Date:

Element 1 - Pre-quote Feasibility Review

Supplier Comments

Auditor Comments

I1SO 9001:2015 Clause 8.2.3.1
List Document Numbers, Names and Revisions
Objective |Review a completed feasibility review. Record the PART
Evidence |NUMBER (or other identifying number].
(CR)
A) Is there evidence B) Is there a signoff / C) Is there a
that pre-quote approval for the documented checklist
feasibility reviews are feasibility review? or equivalent?
conducted?
Review
F) Is there evidence of G)Is there ewdfam:e of H) Is there evidence of
a review for 2 cmss.; functl.onal a supplier source
manufacturability? drawing review review?
process?
(CR)
1) Is there a cross 1) Is the outcome of K) Do the feasibility

. functional review  |reviews communicated| reviews include a

Interview meeting? back to customer? manufacturing
capacity review?

MAX POINTS: 11 POINTS SCORED: 0

(CR)
D) Is there evidence of
a review of customer
requirements?

E) Is there evidence of
a review of quality
requirements?

FAILED CRITICAL:

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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EXPECTATIONS OF OSHKOSH SUPPLIERS REGARDING APQP

Oshkosh Global Supplier Quality Audit - APQP Section

Element 2 - APQP/Product Realization

1SO 9001:2015 Clause 8.6 & IATF 16949:2015 Clauses 8.6.1 & 8.6.4
List Document Numbers, Names and Revisions
Review a completed project (for the Audit Sample Part

F) Does the process
include creation of

packaging plans?

Objective
E fd Number, if possible). Record the PART NUMBER (or other
ool identifying number).
CR CR
(CR) i (CR) i C) Does the supplier . i
A) Does the supplier B) Does the supplier D) Does the supplier E) Does the supplier
use the process for all . o
have a product use the process for all new parts? have regular meetings | track action items
realization/APQP major projects? ' to manage the project from the project
process to launch new I schedule? meeting?
Interview arts? |

H) Does the product

1) Does the process

1) Is there evidence

K) Is there evidence of

Oshkosh Defense, LLC Proprietary and Competition Sensitive

G) Is the
APQ; /Product realization/APQP have a checklist or that the product project planning (i.e.
- documented process equivalent that realization/APQP Gantt charts,
Review Realization process ) . a A ) . ) N

contain all critical includes multiple process is being electronic checklist,

documented? i

steps for the supplier? phases? followed correctly? etc)?
MAX POINTS: 11 POINTS SCORED: 0 FAILED CRITICAL:

Supplier Comments

Auditor Comments

18




EXPECTATIONS OF OSHKOSH SUPPLIERS REGARDING APQP

Oshkosh Global Supplier Quality Audit - APQP Section

lier Comments

Auditor Comments

C) Does the process
include verification of
changes (PPAP, etc.)?

G) Does the supplier
have a process to
acknowledge changes?

(CR)

D) Did you see
evidence that the
process is being
followed?

0

0 IATF 16949:2015 Clause 8.5.6.1
.E List Document Numbers, Names and Revisions
g Objective |Review a part number that has recently changed. Record
'an Evidence the PART NUMBER and REVISION.
C «» (CR) R
w e A) Is there a (CR)
) B) Is a document
[]] = documented process :
E ] A (Change Notice, etc.)
H Revi to review customer edtotrackand
2 = eview document changes? X
0 = d A implement the
> g (i.e., drawing changes,
o changes?
< % etc.)
m
E E) Is there a cross- G) Does the supplier
Q I i functional review have a process to
E nterview process for changes? purge obsolete
Q
w
MAX POINTS: 7 POINTS SCORED:

FAILED CRITICAL:

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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EXPECTATIONS OF OSHKOSH SUPPLIERS REGARDING APQP

Oshkosh Global Supplier Quality Audit - APQP Section

Element 5 - Process Failure Modes and Effects

IATF 16949:2015 Clause 8.3.2.1
Objecti Review a Process Failure Modes and Analysis (PFMEA) for
JECHVE | e Audit Sample Key Process. Record the PART NUMBER
Evidence (or other identifying number) and REVISION DATE.
2)D {tIC1RJ I (CR) C}) Is there evidence D.}tAre t.hetr: ov;r.due E) Is there evidence
oes the SUp_p e B) Do the PFMEA that actions are taken ftems n the action that the PFMEAs are
have Process Failure . plan for PFMEA?
Mode and Effects process steps match | to reduce high RPN on updated when changes
he PF ? PFMEAs? h ?
E.. Analysis (PFMEA)? the PFD steps EAs (No=1, Yes=0) to the process occur
w
E Review F) Is there evidence G) Did the PEMEA
P_—_ that PFMEAs are incljd; an eSi nificant H) Is there evidence
] updated based on v, _B that PFMEAs are
B or Critical K
nonconformance data . regularly reviewed and
= ‘ Characteristics
© and/or Corrective (sc/cc)? updated?
c Actions? )
<
1) Does the supplier
te a PFMEA for all
createa °88] J)is the PFMEA
key product families . R
reviewed for high
Interview |and/or key processes? REN?
(i.e., not only at ’
customer request)
MAX POINTS: 10 POINTS SCORED: 0 FAILED CRITICAL:

Oshkosh Defense, LLC Proprietary and Competition Sensitive

Supplier Comments

Auditor Comments
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EXPECTATIONS OF OSHKOSH SUPPLIERS REGARDING APQP

Oshkosh Global Supplier Quality Audit - APQP Section

Oshkosh Defense, LLC Proprietary and Competition Sensitive

IATF 16949:2015 Clause 8.5.1.1
Review a Control Plan for the Audit Sample Key Process.
Objective pe fey
Record the PART NUMBER (or other identifying number)
Evidence |, .4 ReviSION DATE.
(CR)
C) Does the Control
(CR) )PI::smatechc:::em D) Does the Control E) Is there evidence
(CR) B) Does the Control . Plan provide specific | that the Control Plans
. production documents . )
A) Does the supplier Plan match the ou viewed on the inspection are updated when
u have Control Plans? |process controls in the v . . requirements (feature, | changes to the process
c production floor (i.e.,
('] PFMEA? . . method, frequency)? occur?
= traveler, inspection
- Review plan, etc.)?
g
=]
c "
8 F) Did the Control Plan
. include any Significant
w or Critical
-E' Characteristics
(] {sc/cc)?
E
Q
o G) Does the supplier
create general Control H) Does the supplier {CR) )
Plans for all key 1) Does the supplier
= create Control Plans
product families K use SPC, process
for all high volume o )
I i and/or key processes? art numbers? capability studies, or
nterview (i.e., not only at P : 100% inspection for all
customer request) i Significant and Critical
Characteristics?
|
MAX POINTS: 9 POINTS SCORED: 0 FAILED CRITICAL: q

Supplier Comments

Auditor Comments

21



EXPECTATIONS OF OSHKOSH SUPPLIERS REGARDING APQP

Oshkosh Global Supplier Quality Audit - APQP Section

Element 7 - Production Part

IATF 16949:2015 Clause 8.3.4.4

—.| Objective |Review a submitted PPAP. Record the PART NUMBER and
& Evidence |SUBMISSION DATE.

o

o. A) Does the supplier B) Does th.e suppli.er
— have experience with

wn have experience with

7] Interview Oshkosh PPAP (for any

Q PPAP?

o segment)?

o

et
E C) Is there evidence of | D) Is there evidence of

g a customer approved | a customer approved

=] . L2 PPAP? L3 PPAP?

5| Review

,g- I I

MAX POINTS: 4 POINTS SCORED: 0 FAILED CRITICAL: 0

Oshkosh Defense, LLC Proprietary and Competition Sensitive

lier Comments

Auditor Comments

22
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PROCESS FLOW DIAGRAM

0

PROCESS/INSPECTION FLOWCHART

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

LV
Supplier #1
#1 Way

Product Program Issue Date

QO Operation

Identification & Traceabiity
e

e according FIFO Procedure

Move to Laser

Laser Cut Part

ve Parts to miling machine

Face part to achieve machine finish
Drill Holes accol 0 p

Tap Holes According to print
Return to approved WIP Container

o Finishing Area

ECL
Example
2123465756

ERL DATE

Storage

Part Marker

FIFO Procedure

Functonal Gage 0351

WIP Container 23434

Inspect according to control plan
Surface Finish 32 micro.  Profik ter
Dniled Hols: Calibbrated Pins

Tapped Holes: Th




WHAT IS A PROCESS FLOW DIAGRAM

“The process flow chart is a schematic representation af the current or proposed process flow. It can be used to
analyze sources of variation of machines, materials, methods, and manpower from the beginning to end of a
manufacturing or assembly process. It is used to emphasize the impact of sources of variation on the process.”
- Per AIAG — APQP Manual (Second Edition)

* Clearly describes production process steps and sequence in order to meet
customer requirements

« Documents the process, activities, connections and flows
» Through the eyes of the product
»  Visual Map

* [|llustrates a product’s transformation

« Beginning to end

Oshkosh Defense, LLC Proprietary and Competition Sensitive 25



BUILD PROCESS FLOW DIAGRAM

* |dentify ALL process * Use symbol most

steps (Non-Value closely related to

and Value added) the action
* Attain full O Operation
understanding of all 1 Transportation
the steps in the O Inspection
process
D Delay
<7 Storage

Oshkosh Defense, LLC Proprietary and Competition Sensitive

~Buildthe
Diagram
Describe * Measurements (lllustrate)
Standard Operating * Inspections
Procedures (SOP) * Descriptions of
Procedures and Product

Work Instructions

Specifications

26



BUILD PROCESS FLOW DIAGRAM

§ oowosn PROCESS/INSPECTION FLOWCHART
(Format for example only; Supplier created templates may be used)
Product Program CUSTOMER ORDER Issue Date ECL  YESTERDAY .
Supplier Name ON TIMER US Part Name WIDGET, ORANGE Dlagram
Supplier Location GLOBAL Part Number 12345678 (I "ust ratE}
Legend:
(O Operation E> Transportation [ Inspection DDelay N/ Storage
Step Operation or Event Description of Evaluation
O [:) ODwW Operation or Event and Analysis Methods
Submitted PO Customer Order Received
Schedule WO In ERP, Printable WO
Manufacture Product In-Process Checks, 1st Piece
Inspect Product Final Inspection, SPC

Move Product to Inventory

Oshkosh Defense, LLC Proprietary and Competition Sensitive 27



ANALYZE PROCESS FLOW DIAGRAM

When do you update a Process Flow Diagram?

The Process Flow Diagram directs future tool usage & analysis:

New Customer Requirements are agreed upon

New Technology that changes a process
Customer Issues where corrective actions change the process

Design Changes

Any changes where final product to customer is impacted

Failure Mode and Effects Analysis (FMEA)
Data Collection & Control Charting (SPC)

Control plans

Rule #1 Update Process Flow Diagrams with new knowledge & change in process

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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PROCESS FAILURE MODE &

EFFECTS ANALYSIS (PFMEA)

PFMEA - PROCESS FAILURE MODES & EFFECTS ANALYSIS
nat for

reated templates may be use

example only; Supplier ci



WHAT IS FAILURE MODE AND EFFECTS ANALYSIS (FMEA)

e An analytical tool using a disciplined technique

* Used to identify where problems in products / processes are

likely to occur
* |dentifies potential solutions to minimize risks of problems

e (Can focus on potential process related failures and their causes

(PFMEA)

Filler tube pulled out of
fuel tank

Weak bumper

e Targeted at eliminating the Root Cause

0 Structure is vulnerable
1o rear impact
colksions
Gas tank and the

e Allows prioritization of corrective actions bumper are toocose

Automotive: Ford (Pinto mid-1970’s)

Oshkosh Defense, LLC Proprietary and Competition Sensitive 30



INFORMATION FLOW Process FMEA (PFMEA)

Focuses on the inputs of an
existing or proposed process.

¢ Technical specifications

* Fngineering drawing information W EMEA 'nFMw

[- Focuses on the product

functions & used to analyze

* Key product characteristics
* DFMEA information

product designs

*Process Flow Diagram
*Product & process characteristics

>

* PFMEA Information

=i

Oshkosh Defense, LLC Proprietary and Competition Sensitive 31

e Control plan
® Error proofing

e Work instructions
* Process monitoring




WHEN IS FMEA USED & WHAT ARE THE BENEFITS

When NEW systems, products and processes are being designed
When EXISTING designs or processes are being changed or improved

Aids in improving design for products and processes
« Identify potential failure modes and rate the severity of their effects

Increases customer satisfaction through improved quality

« Improves product reliability

Contributes to product cost savings

» Reduces warranty costs

Decreases waste
Reduces no-value added operations




WHEN IS THE FMEA UPDATED

When a change is being considered to a product or process related to:

* Design
* Application
* Material

*  Environment
* Manufacturing / Assembly Processes
Actions are taken to:

* Reduce the occurrence of the causes/failure modes

* Increase the ability to prevent a failure mode from occurring

PFMEAs can be updated as needed and applied to similar processes

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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CONSTRUCTING THE FMEA

Develop
Document

*|dentify functions of
the product or
process

s|dentify
requirements of
those function based
on Voice of
Customer

e

s Identify ways the
product or process
might fail

*|dentify ways

requirements may

not be met

s Identify potential
consequences of
each failure mode

*Rate its severity (5)

+|dentify potential *Multiply the 5,0, D *For the high-ranking

causes of the effects numbers together to RPN's, identify
and rate their determine the risk of actions to reduce or
probability of each failure mode eliminate the risk
occurrence (0) (RPN = Risk Priority

*Identify current Number)

process controls and
rate their ability to
detect (D) (or
prevent) each failure
mode and/or cause

Oshkosh Defense, LLC Proprietary and Competition Sensitive



BUILD PFMEA - BLANK TEMPLATE EXAMPLE

Build the

Diagram
(Illustrate)

S g [=

0 OSHKOSH PFMEA -PROCESS FAILURE MODES & EFFECTS ANALYSIS
(F ormat for example only, Supplier created templates may be used)
Print & PART NUMBER R=w ERL FMEA, Numbsr:
ttam:: na Frooess Responsibility Prepared by
Maodel Year(s\Vehicke(sk MODEL/VEHICLE HeyDae: D= {(Oig.)
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1. IDENTIFY PROCESS STEP / FUNCTION

* Derived from Process Steps in the Process Flow Diagram

Description of
process or
operation
being

analyzed.

Customer
Order

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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2. IDENTIFY REQUIREMENTS

* The requirements are defined by the
customer

* Defines how the item or function is intended
to perform

Oshkosh Defense, LLC Proprietary and Competition Sensitive

Process
Step /
Function §Requirements

Requirements
Description ofy defined by the
process or M customer. How

operation the item or
being function is
analyzed. intended to

perform.

Product gets to
Customer customer on
Order time and safel
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3. IDENTIFY POTENTIAL FAILURE MODES

* Ways in which the process step could Process
fail rform its intended functi Step /
ail to perform its intended function Function |Requirement
- Requirements Mannerin
» Consider how the process could - d which the
A . Description of| defined by the
potentially fail to meet process process or |customer. Howll Pro°eSS
requirements operation the item or
being function is
analyzed. infended to
. i process
» A failure mode describes the non- perform. N quirements.

conformance (defect) at that specific
operation or process step

Fatigue Wear
Fracture Excessive Material Products gets
Leakage Improper Temp Customer |to customer on
) Order time and safelyll Late Delivery
Fails to Open Calls not Answered

“What could happen to cause the process to fail to meet customer requirements?”
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4. ASSESS POTENTIAL CUSTOMER EFFECTS

If the FAILURE MODE is not detected and
either corrected or removed, it will
cause an EFFECT to occur

*  The EFFECT of a failure mode is the outcome
on the customer when a failure mode occurs

The customer can be:

«  External (end-user) — the effects should be
stated in terms of product (or system)
performance.

« Internal (next step in the process) — the
effects should be stated in terms of process
performance.

Potential Potential
Failure Effects of
Requirements Mode Failure
. Mannerin
Requirements )
defined by th which the
efined Dy the process [Effects of the
customer. How ]
. could failure mode
the item or ] .
o potentially fai on the
function is
. to meet customer.
intended to 0CesS
perform. P

requirements

Products gets
to customeraon
time and safely

Critical Short
to Cusfomer
Late Delivery@ Production




5. IDENTIFY SEVERITY OF EFFECTS

SEV (S) Rates the impact of the EFFECT of botential | Potental

the potential failure mode on the Failure | Effects of
- - Mode Failure
customer Severity Rating Scale
. I nte r n a | Rating | Description Definition (Severity of Effect) Manner in
. E t I 10 Dnn?‘?;:usly ::oﬂ:‘:: could injure the customer or an em- wh |ch “‘]e Eﬂ:ecls Df
X e r n a Extremely | Failure would create noncomphance with fed- process 5 5 it
9 high = | eralregulations could the failure everity
8 Very high qu!e renders the unit inoperable or unfit for pg[em|a| |y fa || m Ude on [}f Ihe
7 High Failure causes a high degree of customer dis- lﬂ m EEt the Eﬁec‘ (S }
9 sansfaction CUSle er
¢ [ o [ hmen e process.
5 Low Failure creates enough of a performance loss to req uirements.

cause the customer to complain

Failure can be overcome with modifications to
4 Very Low | the customer's process or product, but there is
minor performance loss.

Failure would create 2 minor nuisance to the
3 Minor customer, but the customer can overcome it T
without performance loss. Cm'lca.‘

Failure may not be readily apparent to the cus- Shﬂﬁ IO
2 Very Minor | tomer, but would have minor effects on the

customer's process or product Q{S tﬂfnﬂr
Failure would not be noticeable to the customer Lare DE“VEW Producrnn

1 None and would not affect the cugomer’s process or
product

Severity is the likely impact of the failure
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6. IDENTIFY POTENTIAL CAUSES OF FAILURE

The cause of the failure mode is how the failure
mode could occur; there may be several causes

Experimentation may be required to determine the
ROQOT causes

Use problem solving techniques to determine the roat

causes
= 5 Why, Is/ls Not, Fishbone

This will lead the team toward preventive actions

Must be specific

= Avoid ambiguity such as “operator error”

Oshkosh Defense, LLC Proprietary and Competition Sensitive

Potential s Potential
Effects of E Causes
Failure Vv of Failure
Effects of
the failure | Severity
mode on ofthe
the effect (S
customer.
Critical
Short to
Customer Quality
Production 8 Issues
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/. IDENTIFY OCCURRENCE FOR POTENTIAL CAUSES OF FAILURE

OCC (0O) is the probability that the failure mode

(or the cause of the failure) will happen Pomnial [ S [ Potentl
Effects of E Causes of
Failure v Failure
Occurrence Rating Scale
E flects of
Rating Description Potential Failure Rate the failure Severity Howthe
Very High: More than one ocaurence per day ora mode on ofthe failure could
10 Failure is al. probability of more than three occurences
most inevitable. | in 10 events (Cpp <033) the efizct (S} poeur
customer.
High: Failures | One occumrence every three to four days or
9 occur almost a probability of three occumrences n 10
as often as not. | events (Cpk = 0.33)
: One occuwrence per week or a probability
8 High: Re- of § occurrences in 100 events (Cpy =
peated failures. # P .
067) Critical
High: Failures | One occurrence every month or one occur- Short to
7 occur often. | rence in 100 events (Cpy = 0.83) Custamer Qua ity
Moderately | o, gccumence every three months or three Preduction 8 lssues
6 High: Frequent 1.000 events (Coy = 1.00)
failures. occwrences in events ( pk - ’
Moderate: Oc- One occurrence every six months to one
5 casional fail- vear or five occurrences in 10,000 events Mizzing
ures. lek=l 17)
Customer
Moderately " . 5 5 lied
. One occurence per year or six occumences o upplied pa
4 oLow: Infre- | 13106,000 everts Cp =133) Note: Copy the SEV rating to the  —
Low: Relatively One occurence every one to three years or rows beneath so that each cause Order not
3 few failures. i"‘l ‘;‘_‘)“"'““‘ n ten million events (Cpy will be associated with the same entered for
= . B8 production
Low: Failures | One occumrence every three to five vears or SEV ratlng. |
2 are few and far | 2 occurrences in one billion events (('pk =
between. 2.00). Sub-
components|
= One occuwmrence in greater than five vears or -
1 Remote: Fail- | 1. 1.0 two occusrences in one billion didnt armve
ure is unlikely. | . . (Cpx >2.00) g 5
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8. IDENTIFY CURRENT PROCESS CONTROLS

Descriptions of controls that either:

*  PREVENT the failure mode/cause from occurring

Fotental 0
»  DETECT the failure mode/cause should it occur G| € W currenterocess controls
There are three types of process controls: owtne [P oot otne
failure could i controls that prevent or

. GOOD - Detect ‘the fa| |ure mode 0 CCUr. Dm';g:n detect the &ilure mode.

*  BETTER - Detect the cause/mechanism and lead to
corrective actions

Weekly meeting of the

*  BEST - Prevent the cause or failure mode/effect Qualiy Material Review Board fo
- . . review all non-
from occurring or reduce their rate of occurrence Loz 4 conformances

Missing
Customer Review Supplier Critical
Supplied part 2 Short Report
Crder not
entered for Daily Review of manual
produc tion 1 customer orders
components
didnt amive Review Supplier Critical

on time 4 Short Report




O. IDENTIFY DETECTION

DET (D) is the extent to which a failure (or
cause) can be identified prior to reaching the
customer,

Detection Rating Scale

Rating | Description Definition
10 Absolute | The product is not inspected or the defect
Uncertainty | caused by failure is not detectable
Product is sampled, inspected, and released
9 Very Remote | based on Acceptable Quality Level (AQL)
sampling plans
8 Remots Product is accepted based on no defectivesm a
sample
7 Very Low Product is 100% manually inspected in the
process
6 Low Product is 100% manually inspected using
80 'n0-go or other mistake-proofing gages
Some Statistical Process Control (SPC) is used
5 Moderate | in process and product is final inspected off-
Ine
4 Moderately | SPC is used and there is immediate reaction to
High out-of-control conditions
3 High An effective SPC program is in place with pro-
g cess capabilities (cpk) greaterthan 1 33
2 Very High | All product is 100% awtomatically inspected
The defect is obvious or there is 100% auto-
1 Almost matic inspection with regular calibration and
Certain preventive maintenance of the inspection
equipment

Oshkosh Defense, LLC Proprietary and Competition Sensitive

4]
C
C Current Process Controlg
Frequ.en =Y Descriptions o fthe
of failure
oceuTence controls that prevent or
detect the failure mode.
{0}
Weekily mesting of the
Material Review Board to
review all non-
4 conformances
Review Supplier Critical
2 Short Report
Daily Review of manual
1 customer orders
Review Supplier Critical
4 Short Report

44



10. CALCULATE RISK PRIORITY NUMBER (RPN)

RPN

Current Process Controls

The product of (S) * (O) * (D) = RPN

Higher RPN’s should have specific corrective

Descriptions ofthe
controls that prevent or

actions aSSigned detect the filure mode.

» The actions will most likely require data collection

and/or experimentation Weekly meeting of the

Matera Review Board to
review all non-
confarmances

Review Supplier Critical
Short Repont

Daily Review of manual!
customer orders

Review Supplier Critical
Short Repont
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11. DETERMINE RECOMMENDED ACTIONS

ldentify actions to mitigate potential failures
May reduce the frequency of occurrence

May increase the ability to PREVENT causes
and/or failure modes

« Usually improving detection controls is costly and
ineffective for quality improvements.

+ Increasing inspection should only be utilized as a
temporary measure for containment

Reassess RPN to see if actions eliminate major
issues

D R
E P
T i}
E=tent to
which
failure (or Adtions to be
cause)
can be | Product fa.fzgtu;;::d
ichptiﬁEd Eroro) cgnncen'ls and
prior to critical tems.
reaching
customer
(D)
o
often gualiy
issues affect
i 32
often supplier
is missing
customer
2 a8 supplied part
Cross training
customer
1 =3 SErViCE rEpS
3 95
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12. DETERMINE RESPONSIBILITY, DATES & ACTIONS TAKEN

Process Potentizl | Potental 5 Potental [1] 1] R
Step [ Failure Effects E Causes of [ E P Actions
Function |Requirements Mode of Failure v Failure [ Current Process Controls T N Recommende
Extent to
Requirements t: sich the anluhg :or
Description of| defined by the Effiects of Actions to bl The indiwdual(s)
i DroCEss . . . Fregquency o causs) - .
precess of |customer. How could the faillure | Sewrity How the of Bilure Descriptions of the canbe |Productof taken on thefll responsible for
operation the item or ) .| mode on ofthe Bilure could | N controls that prevent or . ) imarm |Mighest ranke @ the sctions and
N s potentislhy fail Lo==Th e . identided ({S)y{0) (D) after the
b=ing unction is o meat the efiect (5) OGN {0 detect the Gilure mode. prior to concerns andll the target dates action has
anahzed. |nten:,e:l to process CUS tomer. reaching critical itemsll ©or completion. been
perim. requirements. customer implementad.
{0}
Cntical Collect data
Short fo Weekly meeting of the deferm ine ho
Products gets Cusiomer Material Review Board io offen quali
Customer |io customeron FProductio GQuality review all non- issues affec
Order tim & and safely |Late Delivery n 8 Issues 4 conformances 2 iz shipm ents
Collect data
deferm ine ho
offen supplie
Mizsing is m issing
Customer Review Supplier Critical customer
8 Supplied part 2 Short Report 3 48 supplied pa
Crder not Cross irmining
enfered for Daily Rewew ol m anual customer
8 production 1 cusiomer orders 1 B SEndce reps
Collect data
deferm ine ho
Sub- offen [aie sub
components com ponents)
didnT amie Rewiew Supplier Critical sffect
8 on fim & 4 Short Report 3 b li] shipm enis



13. ASSESS ACTION TAKEN & RESULTING RPNS

Original
RPN
Values

5 o D
Actions Responsibikty Actions E C E
ecommended and Dates Taken W C T
Brief
Actions to be | The individual(s) | @eSeription of
taken on the responsible for the ac.tlon and .
g;:gmoff(g; ighest ranked | the actions and EFFZ?E“:?:EHE Resultlng
oncerns and | the target dates action has
ritical items. | for completion. been RPN
implemented.
Values
Accounts for
aoflect data fo 40%; of late
pefermine how arivals;
offen gualify implerment
issues affect =. Bmith daiy MRB
shipments (Sept 1) DIDCESS 8 2 T
ollect data fo Accounts for
Hefermine how 20% of laie
offen supplier amivals;
is missing implement
cusfomer 5. Smith daily review of
supplied parf (Ot 15) critical shaorfs 8 2 T
oSS fraining
cusfomer
service eps 8 1 T
oflect data fo Accounts for
Pefermine how 30% of isie
pffen lafe sub- arivals;
componenis implerment
affect 5. Smith daily review of
shipments (Feb 15) critical shorfs 8 4 7




FMEA SUMMARY

* Used to improve process before failure occurs; focus on prevention of product and process issues
* Used to prioritize corrective actions & ensure alignment with customer needs
* Useful during design for new systems, products and processes
* Useful when existing designs or processes are being changed
* Updated after change is implemented or action items completed
* Atool to document actions taken & leads to future tool usage:
» Data collection plans and experimentation f

» Control plans
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CONTROL PLANS

Control Plan No.
Date (Ong.) Date (Rev

Weld beads Tube > iic pull
Initate weld sequence per design pull test with tion T121-01
! specif aiure in parent ocess monitoring
Perform TIG weid of naterial form PMF-20-01

encas parte y appeara o ad al inspection OWI |

Weld voltage| Vi a 100% | Each weld Closed-loop mach
cycle. | control

Weid votage 24 Voits i Once | Shift start | Set-up OWI #2002 &
2 each [ or Form PMF-20.02

Periodic
maintenance per PM.
1£20.

Operator cleans gas
gup twice per shift
PM.W120. Pr

monitoning form PMF
2001

Set.up OWI #2002 &
Form PMF-20.02
pme
Calibration Procedur
368




CONTROL PLAN - THE BASICS

Whatis it?
* Monitoring, controlling and inspection needs

* Reaction plan to be followed for suspected non-conforming product

Why create it?

* Reduces variation due to both input & output variables

When to create it?
« AFTER PFD & PFMEA have been created

*  BEFORE pilot/production builds are conducted



CONTROL PLAN - THE BENEFITS

Quality

. Reduces waste
- Improves the quality of products

*  Control sources of variation (input variables) which cause variation in product characteristics (output variables).
*  Quality improvement tool.

Customer Satisfaction

- Focus resources on characteristics that are important to the customer.

*  Proper allocation of resources to reduce costs without sacrificing quality.

Communication

= Aliving document, that identifies and communicates changes in the product/process characteristics, control methods, and
characteristic measurement methods



CONTROL PLAN DEVELOPMENT

*  Must be built from the PEMEA

Control Plan

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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CONTROL PLAN DEVELOPMENT
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STEP-BY-STEP CONTROL PLAN CREATION

® 0 0SHKOSH CONTROL PLAN
A
[Jprotatype [ Pre-daunch O rroduction
Control Plan Number Key ContactPhone Date (Orig.) Date: (Rev.)
1/1/1996 1/1/1996
Part Numbar/Latest Change Level Core Team Customer Engineering ApprovalDate (if Req'd.)
PART NUMBER
Part Names/Description Suppler/Pant ApprovalDate Customer Quaity ApprovalDate (If Reg'd.)
PART NAME
Suppler/Plant Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)
UPPLIER HUMBH
PART! | PROCESS NAMES ”:Eﬂréﬁ' CHARACTERISTICS SPECIAL METHODS REACTION
pROCESS| OPERaTION | | EO OO CHAR. [PRODUCTIEAOCESS| EVALUATION SANPLE CONTROL PLAN
" =] T F T (] REM
NUMBER | DESCRPTION | 10 T0 RODUCT | PROCESS | cLASS SiEOEEﬁN&“" E‘I:Ehg:J-INEIQUEENT sze | FRea. | MeTHOD
—— Prototype

A description of the dimensional measurements, material and
performance tests occurring during Prototype build

Pre-Launch
A description of the dimensional measurements, material and
performance tests that will occur after Prototype and before normal

Production
A comprehensive documentation of product and process characteristics,
process controls, tests, and measurement during normal production.
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH CONTROL PLAN
@ [Crrototype  [JPre-aunch [ Production
'& Control Plan Number Key ContactPhone Dite (Orig.) Diate (Rewv.)
1/1/1996 1/1/1996
Fan numberLatest E"lsnge Level Core Team Custemer Engineering ApprovalDate (If Reg'd.)
7 PART NUMBER
@ 'Par Namelescriptan Suppler/Pant ApprovalDate Custemer Qualty ApprovalDate (If Reg'd )
PART NAME
SupplerPlant Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalTate (If Rea'd.)
UPPLIER NUMBH
PART! | PROCESS NAME/ HSE(\:::I:MEE' CHARACTERISTICS SPECIAL METHOOS p—
PROCESS| OPERATION G TOOLS CHAR, |PRODUCT/PROCESS| EVALUATIONS SANPLE CONTROL PLAN
' NO. | PRODUCT | PROCESS SPECFICATION/ |MEASUREMENT]
HUMBER | DESCRIPTION FOR MFG. CLASS TOLERANCE oLt sZE FREQ. WETHOD

@ Control Plan Number

* Enter the control plan document number used for tracking, if applicable.
* For multiple control pages, enter page number (page___of ).

@ Part Number & Latest Change Level

* Enter the number of the system, subsystem or component being controlled.
*  When applicable, enter the latest engineering change level and/or issue date
from the drawing specification.
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STEP-BY-STEP CONTROL PLAN CREATION

o O0SHKOSH CONTROL PLAN

Crrototype ] Predaund [ Production

Control Plan Number Key ContactPhone Date (Orig.) Date (Rev.)
1/1/1996 11111996
@ Part Number/Latest Change Lewel Core Team Customer Engineering ApprovalDate (if Reg'd.)
EART NUMBER
A Part Name/Description Suppher/Pant ApprovalDate Customer Qualty ApprovalDate (If Reg'd.)
PART NAME
SupplerPant Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)
7 UPPLIER NUMB
WACHINE, CHARACTERISTICS METHODS
AM|
@ PART/ |PROCESS NaME/| "ol | 1] SPECIAL AEACTON
PROCESS| OPERATION CHAR, [PRODUCTAROCESS] EVALUATION? SANPLE CONTROL PLAN

N
JIG, TOOLS
' NO RODUCT | PROCESS SPECFICATION/  |MEASUREMENT|
HUWBER | DESCRIFTION FOR MFG. \ CLASS TOLERANCE TECHHKILE SIZE FREQ, METHOD
©)

S

@ Part Description
* Enter the name and description of the product/process being controlled

@ Supplier/Plant
* Enter the name of the company and the appropriate division, plant or department

preparing the Quality Control Plan

@ Supplier Code
* Enter any specific supplier or work center identification number necessary for

tracking purposes.
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH @ CONTROL PLAN
N
Cerototype [ Pre-Launch [ Production Y|
Control Plan Number | Key ContactPhone Date: (Orig.} Date (Rev.)
1/1/1996 1/1/1996
Part Humber/Latest Change Lewvel Core Team Customer Engineering ApprovalDate (If Reg'd.)
PART NUMBER 5 A
Bart Name/Description pphar/Fiant ApprovalDate Customer Qualty ApprovalDate (If Reg'd.)
PART NAME
SupplerPlant Supplier Code Other ApprovalDate (If Req'd ) Other ApprovalDate (If Reg'd )
UPPLIER NUMBH “\\ S~
9
PART/ | PROCESS NAME/ "';ECJ:':”EE' GHARACTERISTICS SPECIAL < METHODS ceacTON
PROCESS| OPERATION | T CHAR. [PRODUC T/PROCESS| EVALUATIONT SAWPLE CONTROL PLAN
' NO. | PRODUCT | PROCESS SPECFICATION/ |MEASUREMENT]
NUMBER | DESCRPTION [ 2. =~ CLASS kit ASUEMENT] see [ rrea. | wemioo

@ Key Contact & Phone Number

Enter the name and telephone number of the primary contact responsible for the

control plan

Core Team

Enter the name(s) and telephone number(s) of the individual(s) responsible for
preparing the Quality Control Plan to the latest revision

locations be included on an attached distribution list

@ Supplier/Plant - Approval/Date
If required obtain approval
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STEP-BY-STEP CONTROL PLAN CREATION

0 OSHKOSH CONTROL PLAN ®
hY Vi
Oerototype [ Predaunch [ Production M 74
Canirol Plan Number Key Contact/Phane Ble [0ng.) Tete (Mev.)
(1'5\ 1/1/1996 1/1/1996
Part Number/Latest Change Level Core Team o —a L T ITDSIE THEa T
PART NUMBER
Part Name/Description Suppler/Plant ApprovalDate 2 m g = 5o
PART NAME @ —>
SupplerPlant Supplier Code Other ApprovalDate (if Req'd.)
UPPLIER NUMBH 0y —7
MACHINE LS
PART/ | PROCESS NAME/ “rom CHARACTERISTICS SPECIAL METHODS REACTION
PROCESS| OPERATION | T o CHAR, [PRODUCT/PROCESS] EVALUATION! SAMPLE CONTROL PLAN
h NO. | PRODUCT | PROCESS SPECFICATION/  |MEASUREMENT|
NUMBER | DESCRPTION | - oS CLASS aselick CASURMENT] sze [ Frea. | weTHoD

Origination Date

* Enter the date that the original QC Plan was created

@ Revision Date

* Enter the date that the plan was last updated

@ Engineering Approval Date

* If required obtain engineering authority approval

@ Quality Approval Date

* If required obtain quality authority approval

Other/Additional Approvals

* If required obtain additional authority approvals

Oshkosh Defense, LLC Proprietary and Competition Sensitive
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH' CONTROL PLAN

O prototype [ predaunch [ Production

Control Plan Number Key Contact/Phone Date (Orig.) Date (Rev.)
1/1/1996 1171996
Part Humber/Latest Chﬂﬂiﬂ Lewvel Core Team Customer Erl-g'meemg ApprovalDate (If Reg'd.)
PART NUMBER
Part Name/Descriptio Suppber/Plant ApprovalDate Customer Quality ApprovalDate (If Reg'd.)
PART NAME @
SuppierPlant ¢' Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)
@ IPBLIER MIIMBE
N PART/ |PROCESS NAME/ ”:Ei,"i'c":' CHARACTERISTICS SPECIAL METHODS cEACTON

PROCESS|  OPERATION CHAR. [PRODUCT/FAOCESS| EVALUATION SENPLE
numgen | pescremon || TOOLS | wo | probuct | PROCESS | cLass | SPECFICATION |MEASUREMENT CONTROL PLAN

FORNFG. | Ko P TOLERANCE | TecHwgue | < | FREQ. | METHOD

(<

@ Part / Process Number
*  The item number, usually from the engineering specification. If multiple part numbers
are used, they should all be listed

Process Name / Operation Description
*  Where possible, all of the steps in the production of the system, subsystem, or

component should be described. These steps can be identified from a process flow
chart or traveler or router.

@ Machine, Device, Tools For Manufacturing
* For each operation that is described, identify the processing equipment, e.g.,
machine, device, jig, or other tools for manufacturing, as appropriate.
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH CONTROL PLAN
[Clerototype [ Predaunch [ production
Control Plan Number Key Contact/Phane Diate (Orig.) Date (Rev.)
1/1/1996 1/1/1996
Part Number/Latest Change Level Core Team Customer Engineering ApprovalDate (If Reqg'd. )
PART NUMBER
Part Hame/Description Suppler/Mant ApprovalTate Customer Quality ApprovalDate (If Regd.)
PART NAME
Suppler/Plant Supplier Code QOther ApprovalDate (If Reqd.) Other ApprovalTale (If Reqd.)
UPPLIER NUMBH
PART/ |PROCESS NAME/ “:Ei';'c"éﬁ' CHARACTERSTICS  spepia METHODS azacTON
PROCESS QPERATION 16, TOOLE CHaR, [PRODUCT/PROCESS] EVALUATION! SANMPLE CONTROL PLAN
' NO. | PRODUCT | PROCESS SPECFICATION  |MEASUREMENT]
NUMBER | DESCRIFTION FOR MFG. CLASS TOLERANCE TECHNIQUE S2ZE FREQ. METHOD
<—®

Characteristics
+ The distinguishing feature, dimension or property of a process or product on which

variable or attribute data can be collected.
* Use visual aids where applicable

Number
* Enter a sequential tracking number (Simple Use)
* Enter a cross reference number from other applicable documents such as a Process
Flow Diagram or FMEA etc. (Advanced Use)
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH' CONTROL PLAN

[erottype [ Preaundch [ Producton

Confrol Plan Number Key ContactPhone Diate (Oirig.) Diate (Rev.)

1/1/1996 1/1/1996
Part Humber/Latest Change Level Core Team Custemer Engineering ApprovakDate (if Reg'd.)
PART NUMBER
Part Name/Description Suppher/Piant ApprovalDate Customer Qualty ApprovalDate (If Regq'd.)
PART NAME
Suppler/Plant Supplier Code Other ApprovalDate (If Req'd.) Qther ApprovalDate (f Rea'd.)

UPPLIER NUB
PART/ | FROCESS NAME/ “;E(\:\:I:MEE' | CHARACTERISTICS IEPEcuxL METHODS REACTION
PROCESS| OPERATION | 00 Tomoover Torocros CHAR. mgp%% Etm:séess :::;3:;?&% SAMPLE CONTROL PLAN
NUMBER [ DESCRPTION | 7~ N CLASS TOLEF{ANCEW CASUREMENT sze [ Fmea | memHon
— (o

Product

Features or properties of the part, component or assembly that are described on
engineering drawings or other primary engineering information.

* The Quality Control Plan Team should identify the Special Product Characteristics
which are a compilation of important Product Characteristics from all sources.

All Special Characteristics must be accounted for in Control Plans - they must be listed. Other product
characteristics and features for which process controls are required during normal operations should also be
listed. Wherever possible use visual aids for appearance related features.
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STEP-BY-STEP CONTROL PLAN CREATION

o 0SHKOSH CONTROL PLAN
Cerototype [ Predaundch [ Production
Control Plan Number Key ContactFhane Date (Orig.) Date (Rev.)
1/1/1996 1/1/1996

Part Number/Latest Change Lewvel Core Team Customer Engineering ApprovalDate (f Req'd.)
PART NUMBER
Part Name/Description Suppler/Mant ApprovalDate Customer Qualty ApprovalDate (If Req'd.)
PART NAME
Suppler/Plant Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)

UPPLIER NUMBE
PART/ |PROCESS MAME/ ”;i’:':":' CHARACTERISTICS PECIAL METHODS cEACTON
PROCESS| OPERATION I3, TOOLS CHAR, [PRODUCT/PROCESS] EVALUATIONS SANPLE CONTROL PLAN
NUMBER | DESCRITION ! NO. | PRODUCT | PROCESS | cLasS | SPECFICATION/ |MEASUREMENT

FOR MFG. ~SOLERANCE Techniaue | S€F | FREQ. | METHOD

—[®

Process Characteristics

* The process variables (input variables) that have a cause and effect relationship with the
identified Product Characteristic.

* Can only be measured at the time it occurs.

* The team should identify Process Characteristics for which variation must be controlled
to minimize product variation.

* There could be one or more Process Characteristics listed for each product
characteristic.

* In some processes one Process Characteristic may affect several Product Characteristics.
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STEP-BY-STEP CONTROL PLAN CREATION

0 OSHKOSH CONTROL PLAN

Cerototype [ eredaunch [ Production

Control Plan Number Key ContactPhone Date (Orig.) Date (Riev.)
1/1/1996 1/1/1996
Part Number/Latest Change Level Core Team Custemer Engineering ApprovalDate (if Reg'd.)
PART NUMBER
Part Name/Description Suppher/Pant ApprovalDate Customer Qualty ApprovalDate (If Reg'd )
PART NAME
Suppler/Pant Supplier Code Other ApprovalDate (If Req'd.) Other ApprovalDate (If Rea'd.)
UPPLIER NUMBE
PART/ | PROCESS HAME/ "';E‘mt' CHARACTERISTICS SPECIAL METHODS aEACTION
PROCESS| OPERATION G TooLE CHAR, [PRODUCT/PROCESS] EVALUATIONS SANMPLE CONTROL PLAN
J NO. | PRODUCT | PROCESS SPECFICATION/  |MEASUREME!
HUMBER | DESCRETION FOR MFG. CLASS TOLERANCE eoHNGUE sZE FREQ. METHOD
<— @)
o

@ Special Characteristic Classification
*  Where and when required apply any special characteristic designation.
*  Example designations include "safety", "critical", "key", "major", etc.
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH' CONTROL PLAN

[Crrototype [ Pre-Launch [ Production

Control Plan Number Key ContactPhone Date (Orig.) Date (Rev.)
1/1/1996 1/1/1996
Part Number/Latest Change Lewel Core Team Custemer Engineering ApprovalDate (if Req'd.)
PART NUMBER
Part Name/Description Supplerant ApprovalDate Customer Qualty ApprovalDate (If Reg'd.)
PART NAME +}+
Suppler/Plant by Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)
UPPLIER NUMBH
PART/ |FROCESS NAME/ ”:Ef::':";' CHARACTERISTCS. |eperia METHOOS p—

process| oeramon | DUV CHAR. U VALUATION/]  SAMPLE CONTROL PLAN
HUMBER | DESCRETION N NO. | PRODUCT | PROCESS | cLass | SPECFICATION/

FOR MFG. —~ TOLERANCE Techmgue | SE | FREQ. | METHOD

22—

METHODS

@ Product / Process [/ Specification Tolerance
* Specifications and tolerances from various engineering specifications and documents.
@ Evaluation / Measurement Technique
* The measurement system to be used.
» This could include gages, fixtures, tools, and/or test equipment required to measure
the part, process or manufacturing equipment.

Sample Size & Frequency
*  When sampling will be used, list the sample size and frequency of sampling.
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH CONTROL PLAN
Cprotatype [ Pre-Launch [ Production
Control Plan Number Key ContactPhone Date (Orig.} Date (Fev.)
1/1/1996 1/1/1996
Part Number/Latest Change Lewel Core Team Customer Engineering ApprovalDate (If Reg'd.)
PART NUMBER
Part Name/Description Suppler/Mant ApprovalDate Custemer Qualty ApprovalDate (If Reg'd.)
PART NAME
Suppler/Plant Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)
UPPLIER NUMBH
PART/ | FROCESS NAME/ ”&ﬂf' CHARACTERISTICS SPECIA METHODS p—
PROCESS| OPERATION 16, TOOLS CHAR, [PRODUCT/FROCESS| EVALUATION! SANMPLE CONTROL PLAN
' NO. | PRODUCT | PROCESS SPECFICATION/ | MEASUREMENT]
NUMBER | DESCREFTION FOR MFG. CLASS TOLERANCE eoHnaUE SEZE FREQ. METHOD

@ Control Metheod

=
@"

Brief description of how the operation will be controlled

Include procedure numbers where applicable

The control method is determined by the type of process that exists

The control method utilized should be based on knowledge and analysis of the process

Example control methods include:

Inspection, Variable ar Attribute Data + Statistical Process Control
Mistake-Proofing {automated/non-automated) *  Sampling Plans
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STEP-BY-STEP CONTROL PLAN CREATION

o OSHKOSH' CONTROL PLAN

[Oprotatype  [JPredaundy O rreduction

Control Plan Number Keay ContactPhane Date (Orig.) Date (Rév.)
1/1/1996 1/1/1996
Part Number/Latest Change Level Core Team Customer Engineering ApprovalDate (if Req'd.)
PART NUMBER
Part Name/Description Suppler/Pant ApprovalDate Customer Qualty ApprovalDate (If Reg'd
PART NAME
SupplerPlant Supplier Code Other ApprovalDate (If Req'd.) Other ApprovalDate (If Reg'd.)
UPPLIER NUMBH
PART/ | PROCESS NAME/ ”;‘i:':";' CHARACTERISTICS SPECIAL METHODS REACTION
PROCESS| OPERATION G, TOOLS CHAR, [PRODUCT/FROCESS] EVALUATIONS SAMPLE CONTROL PLAN
' NO. | PRODUCT | PROCESS SPECFICATION/ |MEASUREMENT]

NUMBER | DESCRIFTION o —— CLASS TOLERANCE e oHUE sze | rrea. METHOD

Go)~7

\&/

(38) REACTION PLAN
* Specifies the corrective actions necessary to avoid producing nonconforming products or
operating out of control

= May refer to a specific reaction plan number
= May identify the person responsible for the reaction plan

* The actions should normally be the responsibility of the people closest to the process, the
operator ar supervisor, and be clearly designated in the plan

* In all cases, suspect and nonconforming products must be clearly identified and
quarantined, and disposition made by the responsible person designated.
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APQP RESOURCES

Oshkosh Supplier Network | Oshkosh Corporation

Additional supplier training

CLICKTHE LINKS BELOW FOR STEP-BY-STEP GUIDES:

Defense Counterfeit Parts Awareness and Avoidance

Enroll In Advanced Product Quality Planning (APQP)



https://osn.oshkoshcorp.com/

[—]
O5HKOSH
(S )

DEFENSE

YOUR MISSION. OUR HONOR

My son, (2/° Magnes rr d all of the Mar <
vehicle recently surwved y underneath their MRAP He asked me
to send along his thanks for the pro n a orded by your quality vehicles. As a father, |
am so grateful for what you are domg and wish to thank you from the bottom of my heart.

God bless you and God bless America.”

- Marine Father



	Covers
	Slide 1: Oshkosh defense supplier symposium 2023

	Section Titles
	Slide 2: Advanced product quality planning (apqp)

	Content
	Slide 3: Learning outline
	Slide 4: What is APQP?
	Slide 5: Why do we do APQP?
	Slide 6: Product Quality Planning Element Timing Chart
	Slide 7: Product Quality Planning as Defined by APQP
	Slide 8: APQP – Contract Provider
	Slide 9: APQP – Deliverables
	Slide 10: APQP – Deliverables
	Slide 11: APQP – Deliverables
	Slide 12: APQP – Deliverables
	Slide 13: APQP – Deliverables
	Slide 14: APQP – Deliverables
	Slide 15: APQP – Deliverables
	Slide 16: APQP – Deliverables
	Slide 17: Expectations of Oshkosh Suppliers Regarding APQP
	Slide 18: Expectations of Oshkosh Suppliers Regarding APQP
	Slide 19: Expectations of Oshkosh Suppliers Regarding APQP
	Slide 20: Expectations of Oshkosh Suppliers Regarding APQP
	Slide 21: Expectations of Oshkosh Suppliers Regarding APQP
	Slide 22: Expectations of Oshkosh Suppliers Regarding APQP
	Slide 23
	Slide 24: PROCESS FLOW DIAGRAM
	Slide 25: What is a Process Flow Diagram
	Slide 26: Build Process Flow Diagram
	Slide 27: Build Process Flow Diagram
	Slide 28: Analyze Process Flow Diagram
	Slide 29: Process Failure Mode & Effects analysis (pfmea)
	Slide 30: What is Failure Mode and Effects Analysis (FMEA)
	Slide 31: Information Flow
	Slide 32: When is FMEA used & what are the benefits
	Slide 33: When Is the FMEA Updated
	Slide 34: Constructing the FMEA
	Slide 35: Build PFMEA – Blank Template Example
	Slide 36: 1. Identify Process Step / Function
	Slide 37: 2. Identify Requirements
	Slide 38: 3. Identify Potential Failure Modes 
	Slide 39: 4. Assess Potential Customer Effects 
	Slide 40: 5. Identify Severity of Effects 
	Slide 41: 6. Identify Potential Causes of Failure 
	Slide 42: 7. Identify Occurrence for Potential Causes of Failure 
	Slide 43: 8. Identify Current Process Controls 
	Slide 44: 9. Identify Detection 
	Slide 45: 10. Calculate Risk Priority Number (RPN) 
	Slide 46: 11. Determine Recommended Actions 
	Slide 47: 12. Determine Responsibility, Dates & Actions Taken 
	Slide 48: 13. Assess Action Taken & Resulting RPNs 
	Slide 49: FMEA Summary 
	Slide 50
	Slide 51: Control plans
	Slide 52: Control Plan – the basics
	Slide 53: Control Plan – the benefits
	Slide 54: Control Plan Development
	Slide 55: Control Plan Development
	Slide 56: Step-by-step control plan creation
	Slide 57: Step-by-step control plan creation
	Slide 58: Step-by-step control plan creation
	Slide 59: Step-by-step control plan creation
	Slide 60: Step-by-step control plan creation
	Slide 61: Step-by-step control plan creation
	Slide 62: Step-by-step control plan creation
	Slide 63: Step-by-step control plan creation
	Slide 64: Step-by-step control plan creation
	Slide 65: Step-by-step control plan creation
	Slide 66: Step-by-step control plan creation
	Slide 67: Step-by-step control plan creation
	Slide 68: Step-by-step control plan creation
	Slide 69: APQP Resources

	Closing Title
	Slide 70


