DEH[J?'[IEH YOUR MISSION.
Bl

OUR HONOR
DEFENSE

OSHKOSH DEFENSE
SUPPLIER SYMPOSIUM 2023
PPAP

04/04/2023

Oshkosh Defense, LLC Proprietary and Competition Sensitive

The appearance of Department of Defense (DoD) visual information does not imply or constitute endorsement.

Tessesssses




Learning Outline

* |ntro

 What is purpose of PPAP & when is it used?

e PPAP Benefits & things we’ve found using PPAP

* Oshkosh Expectations
* PPAP Elements

* Resources Available

* Questions at the end
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What is the purpose of PPAP?

PPAP is Production Part Approval Process

« USED by Automotive industry

«  VALIDATION of production parts to design specs

CUSTOMER CONFIDENCE in production processes

«  REQUIRED contractually for Defense programs




When is PPAP used?

PPAP is required for:

New part/initial production
Supplier change

Revision change
Manufacturing location change
Interruption in receipts

Reliance Change Management




PPAP Benefits & Oshkosh Discoveries

Electrical

Benefits of PPAP:

«  Harness w/ CC feature was found to be out of specification

) ) ) ) «  PPAP Master photo showed heat shrink tubing didn’t extend
* Quality considerations at start of production
under the back-shell clamp (as required)

» Useful tool for troubleshooting issues Plating

«  Multiple instances where tin- plated copper was the

* Validate part to design
requirement and suppliers used a tin-plated brass.

Measurements
Steel

«  CC feature stated all (3) measurements as “ok” o . _
«  14% minimum requirement for Elongation — not met

«  ALL were out of specification . o
« Incorrectly tested transversely instead of longitudinally

« Incorrect steel grade used

0 OSHKOSH 5
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Oshkosh Expectations
e PartlIssues are not repeated in future j Sl
submissions F{ficency ( 'fx,Rdiab}".fY

Contact your Oshkosh Quality Engineer with Cugjmmer
qguestions PRIOR to PPAP due date

* Reliance Change Requests to be submitted
* Suppliers shall manage completion &

at PO issuance
submittal of PPAP’s

« NOT to be submitted on PPAP due date
L3 PPAPs are due (at a minimum) 7 calendar days

orior to the PO due date e Submission are complete AND correct

Submit through Oshkosh Reliance system » Use QC-112 to confirm

0 OSHKOSH'



Example of PPAP Workbook

Supplier Quality Core Tools | Oshkosh Corporation Supplier Network

Core values

fj DSHKOSH'

Supplier diversity Supplier resources ~ Supplier signin

Becoming a Supplier

Supplier Quality Core Tools

Forms, procedures, and trainings to enhance supplier performance

N

an
smuns FMTV A2 E003 CFAT Report.

PPAP Workbook

JLTV EQ02 CFAT Plan

JLTV CFAT PCN JLTV EQ03 CFAT Report

Click on: PPAP Workbook

Production Part Approval Process (PPAP)
,,.»‘f'i.,\‘\

| DSHKDSH

(o osmons’

r
DSHKUSH'ﬁﬂ

Revision 1.7
January 31, 2015

"One System.. One Team._.One Oshkosh

BMIT D



https://osn.oshkoshcorp.com/en/supplier-resources/training/supplier-quality-core-tools

Oshkosh PPAP Level Definitions

Level 1 PPAP:

+ Part Su m sion Warran ng.PSW) One page document that “warrants” the part Froduction Rert Appeayal Frocess (PPAR)

meets the de esign require 0
Level 2 PPAP: Includes Level 1 PPAP requirements PLUS...
Part Submission Warrant OSHKOSH'

Dimensional Results — 1 piece
Design Records (Bubble Print) 2
PPAP Samples — First production order / upon request prior to production order % (e '.r,, o

S

Print Notes (Attach copy of Raw Material Certification/Performance Test ﬁ iii;

Report/Surface Finish/Labeling, Paint Process, Welding)
Supplier Change Request (OSK-F1000) — if appllcable
Level 3 PPAP: Includes Level 2 PPAP requirements PLUS

» Dimensional Results — 3 pieces

» Process Flow Diagrams (PFD) Manufactured

 Failure Mode and Effects Analysis’ (PFMEA / DFMEA) Subcomponent

+ Process Control Plans L2 PPAP

 Initial Process Capability Studies — if applicable

* Measurement System Analysis — if applicable ~ Long Term “one ysn e Tem_OneGxbony

» Appearance Approval Reports (AAR) — if applicable . G MO s o

+ Checking Aids — if applicable Benefit R s e

» Records of Compliance with Customer Specific Requirements

* Master Sample Photo Documentation of PPAP parts

* Tooling Photo Documentation — if applicable

« Supplier Quality Engineer Approves _ Oshkosh

Level 4 PPAP Corporation
Part Submission Warrant (PSW) PPAP

Dimensional Results — 1 piece
Design Records (Bubble Print)
PPAP Samples

0 OSHKOSH



PPAP Workbook — Level 2 Requirements

T T 11 T 1

* INTRO: Type in Part / Supplier Information, this information transfers throughout the workbook.
* PPAP REQUIREMENTS: Outlines the PPAP submission requirements. (Informational only)
* LABELING: Label used to Identify the PPAP sample part when shipped to OSK

*  PSW: Documents/warrants that the Part Meets the design Intent; PPAP disposition communicates by way of Reliance

*NOTE: If supplier is on Oshkosh Reliance NO signed PSW will be provided. Reliance software will show status of PPAP, (i.e. approved, rejection, interim
approved, approve with an SCR). Supplier will also receive email when a PPAP is rejected or interim approved along with rejection codes, new due date
and comments.

+ DIMENSIONAL: This is used in conjunction with a “bubble print” to document the actual dimensions of the PPAP part.

* PRINT NOTES: This is used to document all the remaining notes on print (Attach copy of Raw Material Certification / Performance
Test Report / Surface Finish / Labeling, Paint Process, Welding)

+ Additional Requirements where applicable: Next Page

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



PPAP Workbook — Level 2 Requirements — Cont.
| FRINTNOTES RN NOTES - Perormace Tesis PAITNOTES - efrse PANT  FRITNOTES Deferse AATNG  APPEARANCE  PRINTNOTES - WELDING _ SECTON. ABEUNG

T 1 ] T T T 1

* PRINT NOTES - Performance Tests: This is optional depending if there are Print Notes specifying performance requirements.

* PRINT NOTES - Defense PAINT: This is optional depending if there are Print Notes specifying paint requirements for Defense
Product.

* PRINT NOTES - Defense PLATING: This is optional depending if there are Print Notes specifying coating requirements.

* PRINT NOTES - APPEARANCE: This is optional depending if there are Print Notes specifying paint requirements for non-
Defense Product.

* PRINT NOTES — WELDING: This is optional depending if there are Print Notes / Welding requirements specified.
* SECTION J LABELING: This is the labeling required for OSK to receive product into warehouses correctly.

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



Intro “TAB” — PPAP Workbook

0 PPAP INTRODUCTION
OSHKOSH"

T
FPAF packsges sre xpedted o be recaived by Oshkosh Corporaton by the dste sssigned by Oshkosh Corparstion Designae. |f for any COVER NTRO ATTTNENDITETETESY LABELING  PSW  DIMENSIOWAL ~PRINT NOTES ~ PRINT NOTES - Performance Tes'

reason you cannot mest his date, contct Oshkash Corparation Designes for resolufon

itis the policy of O'shkesh Corporstion &b approve inifisl ssmples of suppiier prowided parts before receiiing producton orders of hose parts|
Oshkosh has de weioped the PPAP PROCESS b faciitate this reguirement,

The Default PPAP is Level 2, unless otherwise required by the Oshkosh Segment Quality Re presentative

PPAP requirements 2 pety to the Sliowing parts:

11 Initial submis sion
2) Engineering Change(s)

3) Tooling: Transfer, Repk it, i nt, or it l E t P t I f t'

4] Commetion Dot Comorsion> 1 e - nter Fart intormation
&) Change to Optional Construction or Material

71 Sub-Supplier or Material Source Change . -
8] Ch Part Py

£ Shame I PAPICS S ocstion 2. Enter Supplier Information

10) Othe r - please specify

e enuraments. 1ne manuar can ve einevea on e niw rosn oenceanconcom wenste. | Note: This information automatically transfers to all “like” fields
in this PPAP Workbook.

The in ormation in blue is interfinkad o the other spreadsheets.
FILL IN THE BLUE SECTIONS FOR AUTOMATIC INPUT INTO FORMS

PART NAME V. l

PART NUMBER
ERL DATE
son Level Dae ERL DATE

MO DEL  VEHICLE

Supplier Mamz SUPPLIER NAME

Supplier Number 101112

Strect Address ADDRESS r 2

City Ty

St=e STATE

Country COUNTRY

Zip ar

Phone Number 555-555-5555

Fax Mumber 5555555554

Email Address Emailme @s omewhere.com

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



PPAP Submission Requirements

1
COVER NTRO ARuT=nlieti=iiss™ LABELING: PSW - DIMENSIONAL PRINT NOTES PRNTNDTES-PerfummceTes'

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

o Oshkosh Corporation
OSHKOSH PPAP Part Submission Requirements
Part Number. Purchase Order No.
Revision Level: Part Description:
Supplier Name: Reason for Request:
Supplier Number. 05K Program: N
Date lssued: Subm ission Due Date: o | Al Spet e Oy M
UN OTHERWISE SPECIFIED IN WRITING BY O5HKOSH CORPORAT ION:
Default PPAP Submission Level 2 - Unless Otherwise S pecified by Oshkosh Corporation 2
| Segment Specific Requirements may vary)
5 = Supplier Must Send tems to Oshkosh Corporation for Approval

| Submission Level

FFAF Submission Requirements and Detail Description 1 4
1.) Part 5 ubmission Warrant [PSW) 5
2.) Dimensional Res ults NR
IT Design Records (Bubble Print) NR
4.] PPAP Samples - first production order,’ upon reguest prier to production order NR 5 5 5
5.) Print Notes: [atach copy of Raw Matsrisl Cortification / Performancs Tast Report ! $urface Finizh, Paint Process, Walding
Documsntation such a8 WESIP QRS W ldsT Carts) * 5 5 =
6.} Supplier Change Request (03 K-F1000) - if 2pplicable 5 5 5 5
7.] Design Failure Modes effects Analysis [DFMEA] - f supplieris design responsible NR NR 5 NR
IE. Process Flow Diagram (PFO) HR WR 5 NR
9.) Process Failure Modes Effects Analysis [PFMEA) NR MR 5 NR
40.} Initial Process Capability - form ajor/ eritical cheracreristics - if applicable NR NR 5 NR
11.) Measurement System Analysis [M5A) - form ajor/critical characrensics - if applicable NR NR 5 NR
12.) Proces s Control Plan NR NR 5 NR
13.) Appearmnce Approval Report (AAR) - if applicable HR WR 5 NR
14.) Checking Aids [Fixture, gage, template, etc) - ifapplicable NR WR 5 NR
15.) Records of Compliznce with Customer Specific Requirements - if applicable NR MR 5 NR
16.) Photo Documentation (Master Sample of PPAF parts & Section J-Labelingl 5 5 5 NR
17.) Tooling Photo Documentation - if applicabl NR 5 & NR
18.) QC-112 PPAP Check List NR N'R 5 NR

A dditional Subm ission Instructions below:

1. Level 2 Submission is the Default PPAP level.
2. List of what is Required based on submission
level (Level 1, 2, 3, 4)

Note: Level 4 PPAP - commonly used for New
Product Development (Prototype parts)

Any deviation from Oshkosh requirements (specification, material, print
notes, etc) must be approved by use of the Reliance Change Management

prior to PPAP submission!

0 OSHKOSH

fRequired Always
ﬁ Required where applicable



PPAP Parts Labeling Requirements

o COVER  INTRO LABELING  PSW DIMENSIONAL PRINTNOTES  PRINT NOTES - Performanca TesI
PPAP SAMPLE PARTS - LABEL l

OSHKOSH®
Send identified sample(s), such as, Piece#1, Piece#2, Pisce#3, etc to Oshkosh Comporation 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

Inmﬁave-n[pmtsaminns&”s.hipped;alabel ﬂmul.dbgplacadnnead.lpan,'[hisx\m]ldalsuappl}-’[npms 1_ Tag AII PPAP Sample parts Wlth thlS Iabel
laving on pallets. Label on a painted part must be wire tied or attached in a way such that the painted surface
on the part and/or on the box.

is protected from label adhesion.

2. Document all the appropriate

PPAP SAMPLE PARTS Part/Supplier/PO information on the label.

INSPECTION VERIFICATION REQUIRED

Purchased Order#: /

Part Number: {

Revision Level:

Supplier Name:

Supplier Number:

Supplier Inspected By:

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



PSW — Pagt Submission Warrant

Part Submission Warrant
OSHKOSH

1
COVER NTRO ARuT=nlieti=iiss™ LABELING: PSW - DIMENSIONAL PRINT NOTES PRI!‘ITNOTES-PerfommceTes'

PaiNams —t FART MAME Ot Pt N 2 PART MUMEER

Sheown ar D e 3 Suppiir Pert Nunber o

Engrueng Rvision L ERL DATE 21
verreent Rigulafion Oves COwa Purciums Order Na. o

ORGANZATION MANUFA CTURING INFD RMATION CUSTOMER SUBM TTALINFORMATION

SUFFLIER NAME & 101112 10

‘Organzaion Narme & SuppledVendor Code Customner Tz

ADDRESS )

Sweel Address Buyer

CITY STATE __ aP us.A

City Regian Pzl Cuck: Courtey

MATERALS REPORTING @

Comgliantin mauiremerts 2ated in fie Supies Strdards Gude (Secion D32 refemacing Hazerdous Mateials,

Otes O

REL 30N FOR SUBMIS SIDN [Check at |snl®
m)

Wil srmissin Change i Opforal Consucion or Matesid
SubrSupmiier ar Maseiad Souoe Change
Change in Part Processing

Pasts prackied at Addifonal Locsion

[J  Engreering Changels)
O Tooling: Trandfes, Reglacement, Refutishment. or addéonal
O Comcio of Discemancy

ooooa

O Producion Break i Oshkash Comaraion > 1 yer Oifrer - plesase specify

REQUESTED SUBMISSION LEVEL (Check ons)
] Lewed 1 -Wamart oy submitied 10 cusiarme. oot i matea I rae.ed (et oorcafion, Cerlicatec? Comelince. orcafslan naoel
O Leved 2 - Wamarn wit ISIR. and Mt P esformaron/Surfaoe Frish Pan Tes! Resubs

[Check Ieme trat within this PPAP subm ission)

[ 1. Part Submissio
o Inlification
a L n 19 Te:
Os Deictiore
[]  Levd3 -AlLevel 2 Repuiesy axlckfon DFVEA, PFD: PPMEA, Cartrd Plan, kil Process Capakility, and MSA

{Check Iems that have bes sthed within this PPAP Submi ssion - $e8 PPAP Requiremants Tab for Defini Bonj
1 2 3 4 5 8 T B 9 10 112 13 1 15 15 17 8
Ooo0ooOooOoOooooooooooo
0] Lewdd
{Check Isms that have bes n submitted within this PPAP Submission)

5 :ul‘rl.u:a\dm'ﬁ.r:“m: O Ot @
s each Custorner Tod pragerty taog ST Oves O Olaga

Dectaraton
Ihave resed on fris

Corpamian raquimn

a1t any deviasion fom the assocated design moord andior any areas of non-comgiiance 1o e Ostiosh

< 17 Dy
Drgarizssion Autharizd Sigresum Dater
Pars e Phane Ha. 555-556- 5555 Fax Mo,
Tide Ersil

FOR CUSTOMERUSE ONLY
Lavel 4 PRAP'S do o requine sgned PSIV)

PPAR WammiDipasiton [ aomoved [ Repas O one
D
P Mame Cusomer Trcking Number {nsor
DSTRIBUTIO N STATEMENT C: [Appbes to sl FMTV Technkcal Dats)
Diat 20t L paa - Famce: A 2 Usa. Dot Diarmination Pt Sbmissan

Note: All fields must be completed. if an area is not applicable mark as “N/A.”
Below is a definition of what each “numbered” section represents.

1.) Name of part on drawing

2.) Oshkosh part number on PO/drawing

3.) Oshkosh part number on drawing

4.) Supplier part number if applicable (n/a if not)

5.) Engineering change level (ex. Rev B, this will be on the drawing / PO)

6.) Engineering date (ex. 4/7/11, this will be on the drawing / PO)

7.) Is this is Safety / Government regulation (ex. Drawing will indicate if it is FMVSS, or other industry
standard safety regulation.

8.) PO number from Oshkosh driving demand for this part / PPAP.

9.) This section requires all applicable Supplier location information.

10.) Oshkosh Corporation — Segment Division (ie Oshkosh Corporation — Defense, Oshkosh
Corporation — Pierce, etc)

11.) Buyer Name

12.) Materials Reporting, acknowledgment the parts meet the hazardous material restrictions outline
per the drawing, Supplier Standards Guides or other contract Flow down requirements.

13.) Check the reason for the PPAP submission

14.) Check the Level of PPAP that was requested by Oshkosh Corp. and check what documents in the
PPAP have been submitted that are applicable for this component.

15.) If Supplier has Oshkosh Corp. owned tooling document here.

16.) Supplier Point of Contact Information

17.) Oshkosh Reviews and provides PPAP disposition through Reliance QMS.

**DO NOT LEAVE ANY SECTIONS BLANK. N/A IS OK WHERE NECESSARY**

fRequired Always
ﬁ Required where applicable




Dimensional Results

0

OSHKOSH"

DIMENSIONAL RESULTS

NEZATION:

SUPPLER EEEE ER

LIER NUMBER

0711 3 4 = F 5

2

[ OF INSPECTION 1

I INEERING REV

6

o
AT

| Il | | | Il ]
COVER™ "INTRO" AJTAE0NIH0I=INEST (ABELING PSW DIMENSIONAL /PRINT NOTES PR]‘NT'NOTES-PETVWI

ed up dranw

*n ar reguires] 1 grovide ol
= DIMENSION

TOLERANCE

SPECIFICATION | LIMITS GAGE

SPECIFICATION

+

ORGANIZATION MEASUREMENT RESULTS {DATA)

T T TYPE TESTED Fw— e

Piece 3

oK

NOT|

1. ITEM: Numbering needs to match Design Record / “Bubble

& 4

T T

I a00 300

200

CICE I G G G CA Gl CR G A Gl CA CACACA CA CR A

Print”
2. DIMENSION / SPECIFICATION:
User:
Mark DimySpec, -/+ tolerances, Gage Type,
Qty Tested and up to 3 pc measurements.
DO NOT CHAMGE the MIN/MAX fields (they
allow the conditional formating to work)

3. GAGE TYPE: Appropriate gauges used. Measurement device
appropriate for correct number of decimal places specified

4. QTY TESTED: Mark how many parts measured

5. DATA: Mark actual measurement results

6. OK/NOT OK: Check each measurement as good or bad by
marking OK / NOT OK appropriately

7. SIGNATURE SECTION: Fill in Name, Signature, Title and Date

*Traceable to NIS

Blarket ststements of confor mance are unscceptable for any test results

— =

SENATORE TITE

for supplier sign off

All dimensions on the print must be verified as OK by the
Supplier prior to submission!

**Key Note**
(1) Piece required for Level 2
(3) Pieces required for Level 3

0 OSHKOSH

ey

-

fRequired Always
ﬁ Required where applicable



Dimensional Results: Sample

1 1 1 1 1 i i 1 1 1 1
0 DIMENSIONAL RESULTS ‘COVER™INTRO" AT TR T=I TR FI0P LABELING™7/PSW" DIMENSIONAL 'PRNTNOTES"""PWNOTES?P&HI
OSHKOSH

REANZATION. | SUFPLIER TO OSHKOSH CORF. [PART NUMBER. | 12345678
SUPFLERNUMEER | SETEEAD |PART WaWE |FLATE, COVER

el el | Green Bay Location TEREREETE REVE SN LEVED =
DaTE: 23072012 | |
S oDiler =5UIm 010 POV E Maken W DEWIND 10 TRy RemE MEpereD

ovENSION/ | O AN SPECIICATION LTS GAGE QTY. | ORGANZATION MEASUREMENT RESULTS (DATA) | INOT]

SPECIICATION TyPe TESTED [ Fece 1 FeceZ Foce 3 oK

mem

MIN MAX

ex 4 101 3 5 800 300 200
1A 2751 076|076( 2675 28.27 | Micro-Vu Vertex 320) 27.61 2723 27.41 X . AI_L ﬁe|dS ﬁ”ed in

18 2751 076|076| 2675 28.27 _|Micro-Vu Vertex 320) 26.75 2739 27.44 X
2 198 076|076| 1904 2056 |Micro-Vu Vertex 320) 2051 2067 2066 X
57.58 56.87 56.98 X

N T T * Appropriate gauges used

4 762 076|076| 7544 76.96 | Micro-Vu Vertex 320

o [o [w [w [w

* Measuring device appropriate for correct number of

decimal places specified

* Dimensions measured

* Form signed and dated

0 0
*Traceable to NIST Blanket statements of conformance are unacceptable for any test results.

7 AL
Bt Saee /au; Vg o Qualty Manager 9/30/12

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



Dimensional Results- GD&T

B.)

.

y

Best Practice: True Position specifications. To facilitate better understanding, and
standardize documentation, it is recommended to list both the “x” and

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 fo the True Position feature
frame when a maximum material condition (MMC) exists.

basic dimensions, the

SPFECIFICATIORN T

yreng| _DIMENSION TOLERANCE e GAGE Qry. | ORGANIZATION MEASUREMENT RESILTS [DATA) | . |NOT
SPECIFICATION - N AR TYPE"  |TESTED[™Fiecel |  Fiecez | Pwced X
88 60.33 Basic Basic Basic Basic MM 1 60266
89 25 Basic Basic Basic Basic CMM 1 2220
90 953 0.500 0.500 9.030 10,030 ChM 1 9.526
] [ & |@o. 568 |a|B|C GDAT GDAT 0 0.500 CMM 1 0.130 X
*Bonus Tol' GD&T GDAT GDA&T GDAT CMM 1 0.496 X

0 OSHKOSH'

Section

17



Dimensional Results- GD&T, alternate
FARO/CMM report:

Object Name Control Mom  Meas Tol Dev Test
4 plane_#1 S 000 IAIBIE 1.082 3000 1082 Pass
. AlBIC]
e S
() circle #2.1 [ | @ 1.900 |[AB)] 1.581 1900 1591 Pass
' . ] circle #2.2 (& [ @ 1.900]AB] 1538 1900 1.538 Pass
Example Print Requirement: [} circle #2.3 (% [ @ 1.900 [AB] 0.817 1900 0817 Pass
- circle #2.4 [#]# 1300]aB] 1.545 1900 1.545 Pass
| 6x mi2xi.75-64) (] cire (1 ¢ 1.900/AB]
|-\ |
(& [71. 90 @ 8[A-8 (] circle #2.5 |4 | @ 1.900 |AB| 0543 1800 0.543 Pass
(] circle #2.6 & | @ 1.900 |AB)] 1.588 1900 1598 Pass
How to show on Dimensional page:
rEn DIMENSION / TOLERANCE SPECIFICATION / LIMITS CAGE aTy. ORGANZATION MEASUREMENT RESULTS (DATA) ok | MOT
1 SPECIFICATION _ + MIN MAX TvPEr TESTED Piece 1 Fiece 2 Piece 3 oK
14 i i 3 i 3 Farp Arm 3 1082 1.795 0623l 0K
1421 0 0 1.9 0 1.8 Faro Arm 3 1.581 1.M2 1.373| OK
2022 0 0 18 0 19 Faro Arm 3 1.538 1.606 1.335] OK
3j2.3 0 0 1.9 0 1.9 Faro Arm 3 0.817 0.652 1.03| OK
124 0 0 1.9 0 1.8 Faro Arm 3 1.545 1.513 1.58| OK
32,5 0 0 1.9 0 1.8 Faro Arm 3 0.543 0.7 1.037| OK
3026 0 0 18 0 1.9 Faro Arm 3 1.588 1.767 1.78| OK
0 OSHKOSH Section 18



Design Record / Bubble Print: Sample

LEGIBLE
« Part Drawing, Notes & ALL Text

COMPLETE

« All sub-component prints included

RELEASED

« Only approved drawings used for
PPAP submittals

BUBBLED

« All Dimensions, Notes & Material (if
noted separately from Notes section)

0 OSHKOSH'

Y

| 2. FINISH SPEC: PLATE ZINC...

Make sure Design Records (Bubble Print)

Matches Dimensional Results’ numbering

Include Notes (word for word) in the specification section of
“PRINT NOTES”
1. ALL DIMENSIONS ARE AFTER PLATING...

3. ETC..
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Print Notes

(ATTACH COPY OF RAW MATERIAL CERTIFICATION, SURFACE FINISH, PERFORMANCE TESTS & PART IDENTIFICATION)

{ 0 ATTACH COPY OF A 1o SN R ATION, SURFACE FINLSH, COVER NTRO. AEZTITEVITEIETIENY LAGELIG PGV DINEISIONAL  PRINTNOTES  PRINTHOTES -Pef
=k PERFORMAJ & I
ZATIoN SUFFLERN = e |
l :-'\\.A::::: : 2 SUPPLIER NUJ 3 4 £ 5 - 6
B £ [ i I e e e L 1. ITEM: Numbering needs to matches Design Record / “Bubble
Print”
2. DIMENSION / SPECIFICATION: Mark the low & high values in

the MIN / MAX respectively

GAGE TYPE: Mark the gage used to measure item

QTY TESTED: Mark how many parts measured

DATA: Mark actual results

OK / NOT OK: Check each measurement as good or bad by

marking OK / NOT OK appropriately

7. SIGNATURE SECTION: Fill in Name, Signature, Title and Date for
supplier sign off

ouv kW

All dimensions on the print must be verified as OK by the
Supplier prior to submission!

Note: This sheet to be used to document all Print Note
requirements via the “bubble print” and reference any
applicable Test report numbers in the PPAP Package.

Blankst of are for any testresutts
0 OSHKOSH' 7 f Required Always

ﬁ Required where applicable



Print Notes: Sample

NOTES:

I. APPLICABLE STANDARDS/SPECIFICATIONS:
A. ASME YI4.100-2000
B. ASME Y14 5M-1994

@HAI[RIA[:

(3YMATERIAL: STELL, ASTM A36/A36M, (UNS K02600),
PLATE, HOT ROLLEIJ . 300 INCH TNI(

STEEL, ASTM A}GJA}EM, (UNS K026001%,

4. IEEE/ASTN S1 10 SHALL BE USED
IN CONVERTING AND ROUNDING OFF,
| INCH = 25.4 mm APPLIES.

Design Record Requirement

ASTM Chemical Requirement

ASTM Mechanical Requirement

PPAP document to outline requirement
and actual’s per the print and Industry
standard (ASTM)

2 e If the raw material supplier has a Certificate or
e e s T W T T s ek o g ot Bl et o o Test Report with specifications this can
Product: Pates” Bars ot - . - - .
e T R T T be provided in lieu of documenting in the
oo e ) o o 1040, [0loss) (83 100L (100 Pk powswr oo i) .
= Qe e M - print notes
Carbon, max. % 026 025 026 027 0 o o 028 [T .
- - - 000-120 005-120 085120 — 080090 060080 080-090
% oo [l coe o0+ 04 004 oot o4 o o004
Suitsr, max, % 008 008 008 008 005 005 0.05 008
Sicon, % 0.40 max A0 max 40 max. 40 015040 015040 | 040 max D40 max 040 mas © 40 max
wa”:l“ ‘when cop- o020 020 020 020 o0 020 020 020 o2
Dot siel s specibed
A Manganese contert of 0.85-138 % 0.15-040 % is required over 420 1M (634 kgimi
® For each reduction of 0.01 percentage fad carbon maxinum, an Qan aove he
Wi be permuted, up 10 e mamm o 1.35 %.
Wb A 38/ . PECFIGATION SPECIFICATION / LIMITS GAGE G, | ORGAMZATION MlASUREMENT RESULTS aTa) | |MoT
Y T— TVPE TESTED Piecs 1 Fiecs 2 Piecs 3 oK
TABLE 3 Tenslle uirements™
1 |a3BIA36M PLATE D 5"
P oreite etenats. bl piral 5550 (400-550] © - MAX weighed % WA, 0.25 Lag 1 01800 WA, WA, ®
P,;",::’ otk min =l fural 36 (250] M - R, His, s Lag 1 03400 His, His, ¥
Eongaton n in g {Ir':. £200 merl min % = P - M&X weighed % WA, 0.04 Lag 1 0.0080 [y [y b
Elongation in 8 in. [200 . min, % 20 S - Max weighed % A 005 Lag 1 0020 Hin Hin X
In 2 . 150 roem), i, 3% 212 51 MAK weighed % [y 04 Lag 1 0.0200 WA, WA, ®
;&;‘mmummmfmdmmmafsuwm n LB 1 04400 B Wi, %
AGA . ﬂ
“ For wide flange shapes w';-;mwlb:_‘lw kg/m), the 80 N'-; I!'-':ﬁzﬂhwl’; Elongation (min 25) Erd 1] LA&E 1 7% /A /A X
mesimum iensile strength does a minimum elongat
Tmen of 19% appies ! Tensile (ksi) 58 a0 Leg 1 59300 wiA, wiA, X
< Yiokd point 32 hai [220 MPa for plates over 8 in. (200 mun i ticknass. :
ion not required 1o bo detormined for floor plate. vield (ki) ) 17, Lap 1 46600 hiA, hiA, X
& For plates wider than 24 in_[600 mm], the slongation requirement is reduced
the

Two percentage points. See
under the Tension Tests section of Specification A /A 6M.

0 OSHKOSH'




Print Notes — Performance Tests

(ATTACH COPY OF PERFORMANCE TESTS)

0 PRINT NOTES iSIONAL PRINTWOTES  PRINT NOTES - Performance Tests < PRINT NOTES - Del

ﬂ:l;ll(ﬂ:“ (ATTACH COPY OF PERFORMANCE TESTS)

fizaTon: SUPPLIER [vei

l R noveER 2 SUPPLIER N 3 4 T 5
F INSPECTION FA

ver

M| somoanon  [FEPCATOVLMIS) ks | G | ORCAWATOUTSRIBT EUTS 0418 | o i 1. ITEM: Numbering needs to matches Design Record / “Bubble
= Print”
2. DIMENSION / SPECIFICATION: Mark the low & high values in

the MIN / MAX respectively

GAGE TYPE: Mark the gage used to measure item

QTY TESTED: Mark how many parts measured

DATA: Mark actual results

OK / NOT OK: Check each measurement as good or bad by

marking OK / NOT OK appropriately

7. SIGNATURE SECTION: Fill in Name, Signature, Title and Date for
supplier sign off

o v kW

All dimensions on the print must be verified as OK by the
Supplier prior to submission!

Note: This sheet to be used to document all Print Note
requirements via the “bubble print” and reference any
applicable Test report numbers in the PPAP Package.

Blanket of are unacceptable for any test results.

g

PRINTNANE SIGNATURE TIE

0 OSHKOSH' tRequired Always
ﬁ Required where applicable




Print Notes — Performance Tests: Sample

PERFORM TESTS OF PARA. TA & 78 RETURN THE ASSEMALY TO 24°(48°C

R ERL 1.  Design Record Requirement
THE CABLE SHALL BE SUBJECTED TO HIGH TEMPERATURE TESTS i
IAW MIL-STD-8I0E, METHOD 501.3, PROCEDURE I|. A TEMPERATURE 2 ASTM Performa‘nce ReqUIrement
OF T6°C SHALL BE MAINTAINED FOR A PERIOD OF 48 HOURS. i H
AT THE END OF TH1S TINE, WITh TWE TCUPERATURE AT 60°C, 3. PPAP document to outline requirement
ARA A A M HE A MBLY | HEN .
RETURNED 10 A TEMPERATURE Of 2°CEEC, AND TESTS OF PARA. TA & 78 and actual’s per the print and Industry
ARE £ .
3. SUBMERGENCE TTST- standard (i.e.: ASTM)
PRIOR TO PERFORMING THE SUBMERGENCE TEST, PERFORM THE TESTS
OF PARA, TA L 7B. BEFORE SUBMERGING THE HARMESS SEAL ALL
CONNECTORS IN THE AREA FORWARD OF THE BACKSHELL/CONNECTOR
INTERFACE. LEAKAGE FROM THIS SEALED AREA DURING THE TEST
SHALL NOT CONSTITUTE A FAILURE. HOWCVER, A RETEST SHALL BE
REQUIRED AFTER THE SEAL LEAKAGE 1S CORRECTED. THE TEST SHALL BE
CONDUCTED IN CLEAR N WATER WITH THE UPPERMOST SURFACE
" Test Report No. PROISE45-2 Rev. —
L2 NTS
Operating High Temperature Test
Specification | Reference:
Document: 12420908 Rev. H
Teat item:- Sample 1
Dats Started: 24 Aprl 2015 Dats Complated: 27 Apnl 2015
Test Summany-
The Cable Hamess Assesbly W3S subjectad 0 the Operating High Tempersturs t2E1 IN 3cCOrUENcE with
12420908 Riev. H Section 7.E2.
mwm:mﬁMMHMNMMIMIﬁSMA
was performed

5 were compiete. The chamber

E i 1

0 OSHKOSH'



Print Notes — Defense Paint (Includes Paint & Coating Test Results)

5

0 DEFENSE PRINT NOTES - PAINT F - Performance Tests | PRINT NOTES - Defense PAINT .« PRINT NOTES - thl
OSHKOSH (PAINT & COATING TEST RESULTS)
ORGANZATION: | SUPPLIER NAME [FART NUMEPART NUWBER
SUFFLIER NOWEER | SUPPLIER NUMBER |E5i NM‘SPART NAME
NAME OF INSPECTIONFACILITY: | [ENGINEERING REVISICNEVEL  [FRL
Tz ] | |
—

Suppher reguired lo provde merked up dawing Lo enify al ‘FRINT NOTES varified
Pocument PaitingMethod It Stndggedlo prepars hese comprnent Document what print standard, Industry Standard, & Process

Finishing Fisquisment on Draui -y,

- 5 - 1 Steps that were used to coat the part
S it sl ary. | sUFPLERTEST RESLLTS (CaTA) . . X . X X

e ‘ = l W] T ! FT T l" Prime Coat Verification: Permeability, Adhesion, Thickness
Prme Cos Salt Spray Results, Ambient Cure Time & Oven Cure Time
|Bi=st Profile K
Thigkness® N
[ Thickness (induding blast profie)* . . . . . .
o, 2 Top Coat Verification: Permeability, Adhesion, Thickness Salt
e Spray Results, Ambient Cure Time & Oven Cure Time

Cure Tine (Fiseg

JAmbient Cure Time (if used)
Sat Spre . ) .
rop coa Acknowledge process isn’t using Any hazardous material that
T lmie 3 is not Allowed per the Supplier’s Standard Guide or Contract
Pamesi requirements. **Make sure to circle Yes or No and sign**
|Adhesion
[Ambient Cure Time (if used) |
(Oven Cure Time (if sed) | . .

* P icn il ntbe made ba sed on coaling thic o 4 Suppller Slgn Off
Ty g Heramnm e T e o (S48 (i) vesitlo | imed

Blanket statements of are for any test results. |
TIE TATE

Defense Paint Tab

fRequired Always
ﬁ Required where applicable



Print Notes — Defense Paint: Sample

6. ALL WELDS SHALL BE IAW MIL-STD-1261, CLASS 2, 1 1
OR AWS DI.1/DI_IM. .

Print Note Paint Note Requirement

7. UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS
WITHOUT TOLERANCE SHALL BE X! mm.

0 OSHKOSH

" :'”IINISH: FINAL PROTECTIVE FINISH IAW 12420325 METHOD 4
I.

— ——
9. DIMENSIONAL LIMITS APPLY BEFORE PAINTING.

Document what print standard or Industry
Standard the part has been painted to.

Prime Coat Verification

Supplicr required to provid, identify all "FRINT HOTES® uerifis d. 1. Reference standard for each process Step
o Paisting Method ! Industry Standard ssed to prepare these componests. 2 document blast profile
bt ki 4__2-!# 2 3. document actual thickness including profile
Protrost Stondard Uilied Tr-c-semrecizmcey 4. Ensure that the thickness spec includes blast
Charasterintia Srandarg [ FPECFISATIONALMIE]  Gage ox [T (1.0mil blast profile + 1.3 mil primer = 2.3
v | mas TIFE o . . . . .
Prime Cowr: White Epoxp Frimer 11 WIS SIS TP Ty e min thickness including blast profile)
Bilust Profils HL,
Thickness® MLOTLssore | s T g W | & | e | zee | wa | w] . .
ThicknseGtotngbargratier [ Top Coat Verification
Permeabilit MIL-DTL-53072 3 [ deerane [ 2 | 20 Srraker [ ]
Addhesion A5TM D3353 T se | s | wa | u]
prasu el Zomh. BB Compliant to hazardous material restrictions
Salt Spray AITMET | 36,00 [ Hawer [ oeteTerws | TS [+] (S|gn off)
Top Coat: HiA
Thicknezs [arver primer]” Nt
Total Thickness ETrcm.cc]- MLDTLS3072 | st | = i it Su lier Sian off
Permeabilit; FAIL-OIT| 20 Shrakor Azotane HiA pp g
dhezion 45T D3953 ED Seribo e
Ambignt Cure Time [if used) HiA .
Sren Cure Tire [ 4 i, Cyclical test results for JLTV and FMTV
e . s programs (attach most recent test report.)
e Doty the remirements sranedinshe S (Circla) For # Hu| Sianed by: E6GR
Elanket statements of conformance are unacoeptable b rezuliEy

e

ZIGHATURE

&

IITLE DaTE

6




Print Notes — Platmg (Plating Test Results)

0 DEFENSE PRINTNOTES - PLATING
OSHKDSH (PLATING TEST RESULTS) frse paINT  PRINT NOTES - Plating  ApPEARANCH
ORGANIZETION: | SUPPLIER NAME [PARTNUME[PART NUMBER
SUFFLER NUMBER: | 101112 [PART NAME[PART NAME
INAME OF INSPECTION FACILITY: ‘ ENGINEERING REVISION LEVEL ERL
o]
Document Plating Method / Industry Standard used to prepare these components .
ST ——— ii-_- 1 1. Document what print standard, Industry Standard, & Process
Plating Type Reg

Steps that were used to coat the part

Cleaning Requirements (| FApplicable):
Piatng Suppier (| fTer Z). 2

Pt e oot i o ot P — 2. Plating Type Required: From Design Record (Print/Drawing)
Plating Thidkness

Composttion of Costing ! | N 3
ek Spray 4 |
|

P it s Yo ot W st e s oy - i 4. Plating Supplier (If Tier 2): If tier 2, plating supplier needs to
be noted

3. Document Cleaning Requirements

Circle) Yesi No |5imeﬂ by:

Blanket statements of conforiWal £f test results.
A fostronte e .
TS T = 5 o= | 5. Acknowledge process isn’t using Any hazardous material that

N e T T E NP o == is not Allowed per the Supplier’s Standard Guide or Contract
requirements. **Make sure to circle Yes or No and sign**

6. Tier 1 Supplier Sign Off

D.32) referencing Hazardous Materials.

Defense Segment: Compliant tated in the Suppliers (Section ‘ ‘

7. Document plating / coating process Utilized to manufacture
this part (Attach certificate of compliance here)

0 OSHKOSH' fRequired Always
ﬁ Required where applicable




Print Notes — Plating: Sample

———

0

CRGANIZATION
SUPPLEER NUM BER-

E OF INSPECTIGNFACILT Y.

Document od / Industry S|

o Speciisation Lised on

ATTAGH CERTIFICATE OF COMPLIANCE HERE

i, polybecenined bigberyls (PBB),

of ead, me
o)

nce with ASTM B-633 Type Il FeZn &

Kindest Regaeds,

Stawn Fantry
Produce Masages - ndustrial Pipe Clamps
Bl

\azardous Materials.

Defense Segment Compliant to the requirements stated in the Suppliers Standards Guide {Section|
D. H;

{Circke) Yesitio |signed by:

Plating Type Required: From Design Record (Print)

Document what print standard, Industry Standard, &
Process Steps that were used to coat the part

Plating Supplier (If Tier 2): If tier 2, plating supplier
needs to be noted

Document plating / coating process Utilized to
manufacture this part (Attach certificate of
compliance here)

Acknowledge process does not use any hazardous
materials not allowed per the Supplier's Standard
Guide or Contract requirements. *Make sure to
circle Yes or No and sign**

Supplier Sign Off

Blanket statements of conformance are unacceptable for any test results.
If Any Questions - Please Contact Quality R

from Segment Associated

CRGAMIZATION ‘PHONE MO, CATE USTOMER.
ST i 6 IV SIcraTURE




Welding Specification

| APPEARANCE  PRINT NOTES - WELDING ~ DFMEA  FLOW]

0 PRINTNOTES T r
OSHKOSH l 3
RN | SUPTLIER TAHE | FART Mz |TART |
W :ﬂ: ‘1 SUFFLIER NUWBER] :a — E.‘. - — —
:r e = el 1. Documentthe Welding Symbol / Weld
e D e Description from “bubble print”.
2. Document WPS/PQR (if not prequalified)
3. Document visual verification of Weld size,
Weld length, Weld Quantity.
4. Supplier Sign Off
Note: WPS’s, PQR’s should be included as part
of the PPAP package, and welder certifications
should be available if requested.
N - -
0 OSHKOSH' N 4 fRequired Always

ﬁ Required where applicable



Example: Welding Specification

0 PRINT NOTES 1. Documentthe Welding Symbol / Weld

OSHKOSH (WELDING)

2 ] Description from From “bubble print”.
e e 3 mrm g 4 2. Document the Welding Specification /Weld

WAME OF NSPECTIGF FACLITY: Z supplier ENGNEERING REVISIOMPEVE “ ‘ra Symbol from “bubble pr|nt”

p— il . e
W;Q e 2R 3. Document WPS / PQR (if not prequalified)
| mosuse | vemsscwor | ows | oeew | cecorefmes 1 el |4, Document visual verification of weld size,

B _ Weld length, Weld Quantity.
7 . = 5. Supplier Sign Off
15 # o 3mm fillet weld both sides |WPG-237 PQR 237-AR 3MM CONTINUOUS 2
@
e _ Note: WPS’s, PQR’s and welder certifications
17 < 3mm fillet weld |WPG-238 PQR 233-AR 3MM CONTINUOUS 4 .
e must be provided upon request.
18 N 3mm fillet weld [WPG-238 POR 238-4R MM CONTINUOUS 4
B
19 J’l 3mm fillet weld |WPG-238 PQR 233-AR 3MM CONTINUOUS 4
bﬁ%—&" 3mm fillet weld one side, —_ TR
20 butt weld opposite | WWPG-240 POR 240-AR MM CONTINUOUS. 2 '
1 {isIeiall PR D I

AIDE)

B8

13
-t N
Y




Section J Labeling

FIGURE 9: LABEL SPECIFICATIONS

PART NUMBER

“ 703HX
WNMWWW

REVISION

®)

=
Il

3

Q

PO.
1LY}

210900123456
(AT

SUPPLIER

mnw|||u|mu|u|||||r|\||1@

LOCATION

i |I il

ﬂ|i|i||

SERIAL
)

nnn i

SUPPLIER NAME (SN)  XYZ SUPPLY

Cy /ST /2P

wc’u O

SMP DATE
=0

COUNTRY OF OROGN
prives United S

03-03-2012

03-23-2012
h

psTer sampLE PHOTO  sECTION JPHOTO  TOOLING |

(]

Part Number

Revision

Quantity

PO

Supplier Name

Supplier Part Number (when applicable)
Serial Number (when applicable)

Mfg Date

Ship Date

Country of Origin

// BOONO AN

/

10

0 OSHKOSH'

fRequired Always
ﬁ Required where applicable



PPAP Workbook — Level 3 Requirements

LEVEL 2 - PPAP

PSW mmmmmm—ml

r T 1

LEVEL 3 - PPAP
| DFNEA FLOW PRNEA CPLAN /WHSTERSAWPLEPHOTO /SECTIONIPHOTO /TOOLING CAPABLLTY STUDY DRVEARatngs  PRVEAFatngs  GRGRATTAvalte) . Gpn  GR

gir T vu0uw

Same Requirements as Level 2 with the following additional requirements:

DFMEA
Design Failure Mode Effects Analysis is required if the Supplier is design responsibly

FLOW DIAGRAM

- Process Flow diagram is required to outline and standardize the production process that is being approved. This should outline the entire process that is being used to manufacture
the component & assembly.

PFMEA
Process failure Mode Effects Analysis is required to be conducted to understand all the potential failure modes and mitigate know failure modes.

CONTROL PLAN

- The control plan is to be used to document and be used on the shop floor to monitor and control the standardized manufacturing process being approved.

MASTER SAMPLE:

- This is used to document visually how the parts are being marked and pictures of the PPAP parts.

TOOLING
This sheet is used to visually document any Oshkosh owned tooling.

CAPABILITY STUDY

- This sheet is to be used to show evidence the production process is capable to meet the design intent. This is required when Critical Characteristics are identified on the print or
other wise specified by Oshkosh Corporation.

GAGE R&R

- This sheet is to be used to show evidence that the measuring method used for the capability studies is repeatable and reproducible.

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



DFMEA

" EPPEARANCE"""PRINT NOTES “WELDING™ DFMEA FLOW PFMEA C

o DFMEA - DESIGN FAILURE MODES EFFECTS ANALY SIS
OSHKOSH {Farmat for example only. Suppiier created templates may be u sed)
Sysem
Sutays Dasige Recosatity FME & Numbir
................
Model Yeans ehickeis) MODEL S VEHICLE Daste {Ong i
o Team: Dute Rk ; :
| osm PO | T D Fail Mode Eff
2| | B ] & [ E [|l=E=5m esign Failure Mode Effects
: i : t sleltln

Analysis is required ONLY if the
Supplier is design responsible

0 OSHKOSH' fRequired Always
ﬁ Required where applicable



Process Flow Diagram

| aprearance PR NOTESWEDING™ DFvEA  Fow  PrvEa

C) Transporration
[ inspaction
O paay

7 Storags

o _ PROCESS/INSPECTION FLOWCHART
OSHKOSH'  (Earmat for ex ample only;, Supplier created tempiates may be used)
Product Program MODEL / VEHICLE sue Date ECL ERL
Supplier Nama SUPPLIER NAME Part Nama PART HAME
Supplier Location ADDRESS Part Number PART HUMBER
Lagend:
O Cparation T} Trars porition Oinspecten Doely <7 Sioage
Step Oparation or Evert Des arigtion of Evaluaticn
oo ODw Cpwation or Evert ndAreips bulivocs
) Operaion

Process Flow diagram is required to
outline and standardize the
production process that is being
approved. This should outline the
entire process that is being used to
manufacture the component /
assembly.

0 OSHKOSH'

fRequired Always
ﬁ Required where applicable



PFMEA

OSHKOSH

PFMEA - PROCESS FAILURE MODES & EFFECTS ANALYSIS
(Format for example only, Supplier created templates may be used)

Pants

PART NUMBER

wa

Rev

ERL
[

Model Year(si\vehicleis):

MODEL { VEHICLE Key Date:

FME A Number.

Prepared by

Date (Orig.)
Core Team: Date (Rav)
Fracess Sep¢ Fasts 5|1 Pl e " Pepastity oo e
Caosis H o T| B | P | 5 Tage STOTOTE
Functen Framemets g M) A Wecharianis) M Freomten ef | mw | compeon | mmas | CH SR
M i Fabre N pu e Taen ol e N

Process failure Mode
Effects Analysis is
required to be conducted
to understand all the
potential failure modes
and mitigate any know
failure modes.

0 OSHKOSH'

fRequired Always
ﬁ Required where applicable



PFMEA
When is the FMEA used? When is the FMEA updated?

* When new systems, products and

processes are being designed . When a change is being considered to a

product or process Related to:

L . * Design
*  When existing de5|gn§ or processes «  Application
are being changed or improved .
* Environment
*  Material

e Manufacturing or Assembly processes

. After actions are taken to:

e Reduce the occurrence of
the causes/failure modes

* Increase the ability to
prevent a failure mode from
occurring




PFMEA

Used to improve the process before failures occur and focus on prevention of
product and process problems

Used to prioritize action items for corrective action and ensure alignment with
the needs of the customer

A tool to document actions taken

Useful when new systems, products and processes are being designed or
existing designs or processes are being changed

Updated when a change is being considered or when action items have been
completed

A tool that leads to future tool usage:
— Data collection plans and experimentation
— Control plans




Control Plan

CONTROL PLAN
(Format for example only, Suppler created may be used)
O] Pototpe (] Peland [ Podaion

OSHKOSH

[Fomrerme w. M"m‘]m oo e 11/1996 .
e - e —— The control plan is to be
m‘i f"”“ v i —pr—— used to document and be

o | S5 | 5750 v [oomer e e, [T e o | "™ used on the shop floor to
monitor and control the
standardized manufacturing
process being approved.

0 OSHKOSH' @ Required Always
ﬁ Required where applicable



Control Plan

What is it?
* The control plan provides the method of monitoring, controlling, and
inspection needs to create ongoing conforming product in the system

» It also provides the reaction plan to be followed for suspected non-
conforming product

Why create it?

* Identifies process characteristics and control methods for sources of variation
(input variables), which cause variation in the product characteristics (output
variables)

When to create it?

»  After the process flow diagram and PFMEA have been developed and
recommended actions created. Before pilot/production builds are conducted

0 OSHKOSH'



Control Plan

EFFECTIVENESS

* Plans are reviewed / updated every time there are changes / improvements to the process that effect the
measurement system and control methods.

*  Control plans DO NOT replace detailed operator/work instructions
—  Work Instructions should be developed using the control plan

* Asingle control plan may apply to a group or family of products that are produced by the same or similar
parts

*In theory, you only need 3 Master Control Documents within a facility: Process Flow, PFMEA and Control Plan*
INTENT
*  Minimize process variation consistently .
*  Minimize process tampering.
*  Verify / Validate that the process improvements have been implemented.
— Need that link to the quality management systems (ISO, QMS, etc.)
*  Provide for adequate training in all procedures.

* Include required maintenance/audit schedules.

0 OSHKOSH'

CONTROL PLANS MUST BE REVIEWED REGULARLY FOR EFFECTIVENESS!!
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O5HKOSH
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Master Sample

0

PPAP MASTER SAMPLE "PICTURE" DOCUMENTATION

OSHKOSH
RGAN ZATION | SUPPLIER NAME |PasT MUMEER: |PART NUMBER
SPPLERNLVEER | SUFFLIER NUVEER [eAmTieE  [PARTNANE

[ THARGE LEVEL. ERL
I

Supplier is required to visually document the Master Sample (FPAP Parts):

1.] Dogument how the parts are labeled, To indlude sny date codes, vendor wdss, tc. (i spplicatls)
2) Document the parts a5 & whale what they look lice in the final state in which they are provided to Oshkash Carparation.

PICTURES OF MAS TER SAMPLE LABELING

P

PICTURES OFMASTER SAMPLE PATT

1 T
I FLOW - PFMEA | CPLAN HASTERSAMH_EPHDI

This section for visually
documenting how the parts
are being labeled

This section for visually
documenting how the PPAP
parts look

TR

fRequired Always
ﬁ Required where applicable



Tooling — Oshkosh Owned

Tooling — Oshkosh Owned

0 TOOLING & FIXTURES - PROPERTY OF OSHKOSH CORP.
OSHKOSH

[ORGANIZATION T SUPPLIER COMPANY JPART NUMBER: [P-NUMBER
[suPPLIER NUMBER: | NUMBER |PART NAME: NAME

[TOOL TFIXTURE NOMBER T TOESIGN RECORD CHANGE LEVEL

ECN

oae] [ CRANGE DOCUVENTS

Supplier is required to identify all Oshkosh Owned Tools & Fixtures and document with Photo in PPAP workbook

PHOTO OF OSHKOSH OWNED TOOLING AND FIXTURES

PRINT NAVE TGNATURE TITE DATE

t.STE'R SAMPLE PHOTO  SECTION J PHOTO  TOOLING I

This sheet is used to visually document any Oshkosh
owned tooling. It is required to attach a picture of tooling
as well as the tooling identification method.

fRequired Always
ﬁ Required where applicable



Capability Studies .

Oshkosh Corporation

Supplier: SUPPLIER COMPANY Characteristic 1 T

suppior# (NN oo For Study: b-m CAPABILITY STUDY ~ DFMEA Ft.amgal

Part#: Study Dat | | | |

Hominai Prepared y:

Tolerance (+): ERN o= ormpieed:
]

Tolerance (-):

Sub-Group# Walue 1 Value 2 Value 3 Value 4 Value 5
22,0000 . Filin data horizontally for cach subgroup

Note: Complete all "white" cells in Blue Area

TR BRI This sheet is to be used to show

PPC Number: PART NUMBER Incident: o CPK: -0.66
Hominal: 2 Incident Date: 11011900 . . .
Tolerance(+) 1 Prepared By 1/0/1900
evidence that the production process is
Sub-Group 1 2 3 4 5 Average Range M H M
she sho sho she she WEF BB capable to meet the design intent. This
2 0.0000 0.0000 0.0000 0.0000 0.0000 3.6750 22.0500 .
4 0.0000 0.0000 0.0000 0.0000 0.0000 3.6667 22.0000 - - - - - -
5 0.0000 0.0000 0.0000 0.0000 0.0000 3.6667 22.0000
I is required when Critical Characteristics

wmmesnee i B (SC’s and CC'’s) are identified on the
| M WA print or other wise specified by

-bar Chart Robar Chart Oshkosh Corporation.
600000
200000
200000
30.0000
N p—a—s——s——=
10,0000
6 00000
1 2 3 4 5 6
X-bar X-Bar: 26717
UCL: 17.0733 Sigma: 3808
LCL: -6.7295 R-Bar: 13.3582
Rbar USL: 23.0000
UCL: 418570 LSL: 21.0000
LCL: 0.0000

0 OSHKOSH'

o 2



Gage Repeatability & Reproducibility (Gage R&R)

HSHKUSH

GAGE REFEATABILITY AT REFRODUCIBILITY REPORT lamqi GRAR ATT(Analytic) - Graph ~ GRAR ATT(Rsk) ~ GRAR VAR(TV) ~ GRAR VAR(To) ~ GRERANOVA  Graphical ~ GRARXAR  GageR =I

Az

OSHKOSH

GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET
VA

RIABLE DATA RESULTS

Y

i}

There are multiple examples of Gage
R&R forms to use. Use the appropriate
form to provide evidence that the
measuring method used for the
Capability Study is repeatable and
reproducible.

Required for SC/CC items.

fRequired Always
ﬁ Required where applicable



COTS Subcomponent Requirements

If a subcomponent is shown on the purchased level drawing, Certificates
of Conformance (CoCs) must be provided for a listed components (or
minimum Level 2 PPAP documentation.)

19.2.2. COTS subcomponents
For COTS subcomponents within the Purchased Part Level (Parent), only the certificate
of conformance and design record are required if COTS Vendor Part Number specified
by subcomponent drawing is used. If no Vendor Part Number is specified, a one-piece
dimensional result, print note verification, design record, and Supplier Change Request

(if applicable) are required.
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COTS Subcomponent Requirements

CoCs must contain all of the following elements, including signature, and
be from relevant purchase orders:

When the supplier cannot attain all PPAP elements, a Certificate of Conformance (C of
C) will be required in addition to the above elements. The C of C letter shall:

Confirm the article is commercially available
Be on the supplier's company letterhead
Include the Oshkosh part number

Include the part revision level,

Be signed by a representative within the contractor's organization that has
ecision making authority.

Positively affirm that the part meets the requirements within the print.

® 3" 8 B 8 @
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Subcomponent CoC example:
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PPAP Workbook — Level 4 Requirements

COVER INTRO ATTTITTTTVENFMY LABELING PSW  DIMENSIONAL  PRINT NOTES  PRINT NOTES - Performance Tests PRJNTI‘

RERIL

—  Type in Part / Supplier Information, this will be transferred throughout the workbook.

PPAP Requirements:

—  This outlines the PPAP submission requirements. (Informational only)

Labeling:

—  This is the label to be used to Identify the PPAP sample part when shipped to OSK

PSW:

—  This documents the warrant that the Part Meets the design Intent

—  This will be used to communicate back to the supplier the acceptance or rejection of the PPAP

Dimensional:
—  This is used in conjunction with a “bubble print” to document the actual dimensions of the PPAP part.

fRequired Always
ﬁ Required where applicable



PPAP: Submission / Notification Process

Submit the PPAP to the appropriate Oshkosh Corporation Segment
designee, (i.e.: Defense Production, Defense Integrated Product Support
(IPS), Access (JLG), Fire & Emergency (Pierce), and Commercial
(McNeilus).

The PO generates and communicates PPAP requirements (i.e.: Level
1,2,3,or 4) and designated Oshkosh Segment.

The Supplier submits the PPAP paperwork through the Reliance system,;
Reliance software is required for PPAP submissions regardless of

segment.

The Supplier also submits a paper copy of the PPAP documents and part submission checklist with
samples (if samples requested). Requires the Supplier identify and label as PPAP samples with label
provided within the PPAP workbook.

*NOTE** Do not email DEFENSE PPAPs. Specific Defense
requirements follow.




PPAP — Defense: Submission / Notification Process

Oshkosh Reliance Homepage
« Upload ALL PPAP’s to the Reliance Site

Email Notification of Documents on Reliance site

Send Notification to AQE {Optional for Level 3 PPAP Only)

Select AQE

w

Send Notification

Email for Level 3 PPAPs: assigned SQE’s email
(Defense IPS) Email for all Level PPAPSs:
*NOTE** Do not email DEFENSE PPAPSs.
Due to ITAR regulations Load Defense PPAPs to Reliance Only.

JRp— p—

L |
ESHRESH
Bl
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https://supplierquality.oshkoshcorp.com/reliance
mailto:PPAP@defense.oshkoshcorp.com

PPAP — Defense NPD: Submission / Notification Process
Send PPAP documentation with the first order.

*NOTE** Do not email DEFENSE PPAPs. Load Defense PPAPs to
Reliance Site due to ITAR regulations if not sent with first order.

| |
DSHRDSH
Bed

0 OSHKOSH'



Defense : Reliance Site

<« C @ supplierqual * O » 0O :
i orted From [ E:QResarce -Llogin B http-edookbuikdo.. [ Home-Advanced.. [ MOVENT [5 A2UA SearchA2lA. @ Oshkosh SupplierP.. [ Home - Supplier Q.



https://supplierquality.oshkoshcorp.com/reliance

Defense : Reliance Site — PPAP Tasks

[ "l Production Part Approval Process (PPAP)

« o

nnnn

eeeeee

15 Tsosiz2.002 Lo s

smmEm., x -

d have a task open (initiate) for each PPAP required.
**|f no task exists- contact GPSC or AQE contact for assistance**

| o |
DSRELSH
[l .
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Defense : Reliance Site — File Naming Convention

Suppliers are required to load PPAP packages to the
Reliance site using the following naming convention:
PN_SUPPLIER NAME_MMDDYY_REV

Submission Requirements

Supporting Attachments

Comments

Part Submission Warrant Template and PPAP Submission®

9

Please visit https.//osn.oshkoshcorp.com/gsg-en.htm for the most recent PPAP Workbook.

When uploading PPAP submission please use the standard naming convention
ITEM NUMEBER_COMPANY NAME_MMDDYY_REV

| |
DSHRDSH
_r
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Summary-Dimensional results

o ALL fields filled in

* Appropriate gauges used

« Measuring device appropriate for correct number of decimal places specified

» Reference dimensions measured

TEM DIMENSION / SPECIFICATION TOLERANCE SPECIFICATION / LIMITS GAGE QaTy. ORGANIZATION MEASUREMENT RESULTS (DATA) oK NOT|
- + MIN MAX TYPE® TESTED Piece 1 Piece 2 Piece 3 OK
ex 4 1 1 3 5 8.00 3.00 2.00

1 450 0 50 450 500 TAPE MEASURE 3 476 475 475 X
2 4/0, 1/2" TERMINAL (EMC 40501-1) #VALUE! #VALUE! STUD GAUGE 3 CORRECT CORRECT CORRECT X
3 4/0, 3/8" TERMINAL (EMC 40381-1) #VALUE! H#VALUE! STUD GAUGE 3 CORRECT CORRECT CORRECT 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
6 BLACK HEATSHRINK (EPS 300) #VALUE! #VALUE! WVISUAL 3 CORRECT CORRECT CORRECT X
7 BLACK HEATSHRINK (EPS 300) #VALUE! #VALUE! VISUAL 3 CORRECT CORRECT CORRECT X
8 13.34 REF REF #VALUE! #VALUE! CALIPER 3 13.40 13.38 13.38 X
9 10.29 REF REF #VALUE! #VALUE! CALIPER 3 10.37 10.37 10.34 X
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Summary-Print Notes

 Measurement results should not say “CONFORMS” as a response

«  “CONFORMS TO SPECS PER XXX” is acceptable

[Supplisr required to provide marked up drawing to identify all "PRINT NOTES” verified.

SPECIFICATION / LIMITS Y. ORGANIZATION MEASUREMENT RESULTS (DATA,
ITEM SPECIFICATION GﬂGE ar. ‘ ! | ok |MOT]
e ALL print notes addressed B e S P -
p APPLICABLE STANDARDS/SPECIFICATIONS: C?_N_SB’:,‘;;O C?_N_GS"F‘,‘;;O cg;zzf»ﬁ::o
1 |a ASME v14.100-2013 NIA E S . - X
o ASME Y14 5.2008 DIMENSIONAL | DIMENSIONAL | DIMENSIONAL
== REPORT REPORT. REFORT
» Cites specific documentation CoMVERTIN AND Z0ULDIG oFF. e | e | e
2 |CONVERTING AND ROUNDING OFF. NiA 3 - i iy x
p S INCH= 75 4 s APPLIES DIMENSIONAL | DIMENSIONAL | DIMENSIOMAL
REPORT. REPORT. REPORT.
SCOPE AND GENERAL REQUIREMENTS FOR CONFORMS TO | CONFORMS TO | CONFORMS TO
a MANUFACTURING AND ACCEFTANCE OF NIA 3 SPEC. QUALITY | SPEC. QUALITY | SPEC. QUALITY %
° H ELECTRICAL CABLE ASSEMBLIES SHALL BE IAW| ! PLAN PENDING | FLAN PENDING | PLAN PENDING
u —CO | I I po n e nts | Ste DRAWING 12807286 APPROVAL APPROVAL APPROVAL
PERFORM COMPONENT FIRST ARTICLE TESTS
(CFAT) PER DRAWING 12007288 FOR
DESIGNATED CONNECTORS ONLY.
4 |<4A> PERFORM SECTION 2.4.2.2 METHOD 2 IN NiA 3 | GFAT PENDING. | GFAT PENDING. [ GFAT PENDING. | X
LIEU OF METHOD 1
<48> DO NOT PERFORM SECTION 2.4.2 WATER
RESISTANCE TESTING.
ITEM IDENTIFICATION: APPLY THE FOLLOWING
MARKING IAW MIL-5TD-130: IDENTIFY NON- CONFORMS TO | CONFORMS TO | CONFORMS TO
METAL MARKER AS FOLLOWS NOTE. PLEASE PLEASE
5 VISUAL E - ®
10207-12804451-REV SEE MASTER EE MASTER =
MFR-MANUFACTURER'S CAGE CODE) SAMPLE PHOTO. [ SAMPLE PHOTO. | SAMPLE PHOTO.
DATE MFR ¥YYY/MM/DD
Blanket statements of conformance are unacceptable for any test results



Summary-Material Certifications / Qualified Laboratory
Documents

Material certs and performance testing either need to be from ISO 17025 accredited lab or have

Qualified Lab documents to accompany result

* Material certs and or performance testing are required for any print note that calls out specific
requirement including:

Raw material, Painting, Plating, Heat treating, welding

* Qualified Lab documents consist of:
Test result
Test Procedure m
Calibration records for equipment used I S o
Training records for employee(s) who perform the test W

0 OSHKOSH 60




Summary-Reliance Change Requests (RCM

lChangc Summary

Change Number Segment Deviation Type

e Submitted when PO is ISSUED

Temporary or Permanent submissions must be approved by Oshkosh before any changes are made to the product or process

Reason for Submission
Temporary Process Change Temporary Product Change
Permanent Process Change Permanent Product Change

 Stated on declarations field in PSW

Submission by Requested By
Internal Submission Supplier Submission

Is this an Emergency Request?

* APPROVED RCM to be included in PPAP o e RS

Drawing Change Required

* Multiple Part Number’s (same change) can be |
submitted as single RCM e i

Description of the Proposed Change (Change To)
The terminals we would like to use are made with C12200 per ASTM B7S as opposed 1o the C11000 per ASTM B152 that is required for the
print. We would like to use the ASK terminals that follow ASTM B75 which is functionally equivalent fo ASTM B152. Furthermore, the
chemical/alloy composition of C11000 and C12200 copper is nearly identical

Rationale for the Change
Both types of copper are functionally equivalent and chemical/alloy compositions are nearly identical

What is the benefit to Oshkosh Corporation?
Cost of the component will remain the same.

0 OSHKOSH' 61



Summary-PPAP Checklist (QCP-112

ALL applicable sections completed

Commodity specific checklist

Included in PPAP submission

PPAP ELEMENTS CHECKLIST

SUPPLIER NAME: SUPPLIER NAME PART NUMBER: PART NUMBER
SUPPLIER #: 101112 PART DESCRIPTIO! PART NAME
SUBMITTER: REVISION LEVE] ERL DATE

CHECKLIST REV. DATI

£ [ B = E g [ole |5 c%
5 0 -3 2 £ B |y |5 S(E8 | B |5
HERILEIFLHIPE N NEAE R
Dler|C el 2 e c a2 ks g |Bs| ;5
IR AR AL AR AN R
2 [E2| 2| ¢ g 2 2|5 | 215 |8 |37

F] E g h:) 8 g
5 |58 & £ < 2 %) | £]°8
R T R EEE BT FEE R i RN EF) FETIERR T PR FERT FERT RN EE R |

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

§
P
L4
4
é
ARG (3
PPAP PPAP Element PPAP Submission Comments 8
Sestion s
Commercial Off the Shelf (COTS) - (If Applicable on Purchased Part Level) <l ol R {
15 this component commercially available to the general public under the manufacturers' part
1 |number AND / OR does the print state EAR9Y (C
Is OSK procuring the manufacturer's part number in an unaltered state? g
2
I the answers are "YES” to questions 1 and 2. then the below requirements are needed per the GSQM Defense Addendum 13.2 g
3
[Are the minimum PPAP elements. including a product specification sheet, provided per GSQM
4 |Defense Addendum, COTS section? ¢
Ace there performance requirements on the Oshkosh drawing that are not identiied on the product {
5 et/catalog page? If yes. see "COTs plus” in Defense Addendum. {
2218 [P0 Y | N [NA Comments )
Ts the cument copy of the PPAP werkbook utlized (Note: See Oshkosh Supplier Hetwork or
2218 |Reliance for latest revision- located: https//osn .com)?
2218 |Are all sections completed properly and the PSW signed and dated? £
2218 |Does the revision level for the drawing submitied match the Purchase Order? ‘
2218 |Is the PO # field completed? ;
2218 |isthe & Customer name accurate & complete?
N
2218 |is the buyer's name included? P
2218 |Is the Materials Report Section in compliance with Suppliers Standards Guide (Section D.32)? g
2218 |Are the reason(s) for PPAP submittal accurate AND checked? j
2218 |is the comect level checked AND applicable elements checked? -«

Dimensional Results / Print Notes
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Summary-PPAP Workbook Formatting

* All elements provided in the Oshkosh PPAP workbook tabs

* Bubble drawing must be legible, electronically numbered, and may be provided as an
attachment

* Subcomponent CoC/PPAP documentation can be provided as attachments or subcomponent
folder/zip files

 Documentation can be converted to PDF, but should be legible and oriented uniformly

* Cplan, PFMEA and Process Flow should have matching process steps/descriptors and correct
part revision levels.

0 OSHKOSH' Section 63



Summary-Additional
Resources

Supplier Quality Manual

GSQM Defense Addendum

PPAP training (PDF)

PPAP Workbook Template

Reliance PPAP submissions

APQP E-learning Module Requests

AIAG PPAP Manual

0 OSHKOSH
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https://osn.oshkoshcorp.com/docs/quality/Global_Supplier_Quality_Manual_Edition_7.pdf
https://osn.oshkoshcorp.com/docs/quality/Global_Supplier_Quality_Manual_Edition_7.pdf
https://osn.oshkoshcorp.com/docs/quality/GSQM%20Defense%20Addendum.pdf
https://osn.oshkoshcorp.com/docs/quality/GSQM%20Defense%20Addendum.pdf
https://osn.oshkoshcorp.com/docs/quality/T2000v1.7.pdf
https://osn.oshkoshcorp.com/docs/quality/F2000v2.0.xlsx
https://osn.oshkoshcorp.com/docs/Oshkosh%20Reliance%20Supplier%20PPAP%20Training.pdf
https://osn.oshkoshcorp.com/docs/Oshkosh%20Reliance%20Supplier%20PPAP%20Training.pdf
https://www.surveymonkey.com/r/eqlms
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