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aerospace & defense

rObSi cui: DISTRIBUTION C RULES

All prints contained within the JLTV CUIl
Technical Data Package are marked ATTENTION
with a distribution C Statement, making ot e

them subject to CUI Regulations. o caees:

Distribution Statement C

POC:
Matthew Fillio

Matthew. Fillio@am
(574-284-2079)

et LLENTION
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person send a part or snippets of a part e S Tk
print over email, instant messaging, or
other forms of unsecured

communication tools.

Apcess to and di ination of Controllad T i iom shall ba
allowed as necessary and izzible to any individuall ization(z), or
erouping(z) of usars, provided such access or disseminztion is consistent with
or in forth £a Lawful G I i

with applicable law,




rgl:lsu Production Part Approval Process

Definition: The Automotive Industry Action Group (AIAG) Production Part Approval Process
(PPAP) is an industry standard that outlines the process to demonstrate engineering design and
product specifications are met by the supplier’s manufacturing process. PPAP principles help
reduce delays and non-conformances during part approval by providing a consistent approval
process.

Purpose: “To provide the evidence that all customer engineering design records and specification
requirements are properly understood by the organization and that the manufacturing process has
the potential to produce product consistently meeting these requirements during an actual
production run at the quoted production rate.” (AIAG PPAP Manual 4" Edition)

Gew Part or Product Supplier Change )
Correction In / Use Of Optional
Previous Materials
Discrepancy
When is
a PPAP @ Change Of
Manufacturing
paCkage C_) Location
Engineering Change DD N
OD Manufacturing
Process Change
5 ”.',. \
DoD Activiely &
Requiring PPAP For & - < Customer Request. AM GENERAL
New Contracts % WISSION READY * FUTURE DRIVEN
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Engi PPAP Resources

This training will provide direction on compiling a PPAP package using AIAG PPAP Manual 4%
edition, JLTV Specific Requirements, and the AMG PPAP Workbook: Supplier Quality Guidelines.

The AM General (AMG) PPAP workbook includes all 18 elements in their respective forms,
including instructions on accurate and thorough completion of required documentation. RGBSI A&D

is honored to partner with AMG to help guide suppliers through PPAP and answer any questions
that may arise.

Unless specifically stated, all requirements of AIAG PPAP Manual 4th edition apply

Production Part Approval Process

...PPAP &AM General’

SUPPLIER QUALITY MANUAL
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!'_Q'JSi PPAP Resources

=y Production Part Approval Process
AIAG PPAP Manual 4th Edition S\ / /7 pBAR

Fourth Edition

JLTV PPAP Requirements - Attachment 0164

Attachment 0164
JLTV Production Part Approval Process (PPAP)
Requirements

JLTV Special Characteristics - Attachment 0163

AM General Supplier Quality Manual

« AM General Fastener Requirements
 AM General Weld Requirements

« AM General Paint/Coating Requirements

 AM General Armor Material Requirements

« AM General Radiographic Inspection Requirements

DSTRIBUTION STATEMENT A - Appr

Additional Commodity-specific JLTV requirements may apply

Attachmen!
JLTV Special Characteristics

t 0163

€ AM General’

SUPPLIER QUALITY MANUAL
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[ngi AM General Resources

AM General (AMG) provides resources to all suppliers to ensure that PPAP packages provided to
AMG will be standardized. These resources are provided on AMG'’s official website:

AM General Supplier Resources

Resources are listed under “Quality & Engineering”:
« Supplier Quality Manual

* PPAP Workbook: Supplier Quality Guidelines

« Coating System Assessment

« Supplier Reliability Assurance Requirements

MENU = MISSIONS FUTURE | CONTACT
Q AM GENERAL

Quality & Engineering



https://www.amgeneral.com/suppliers/supplier-resources/#quality-engineering

aerospace & defense

!'_gl:lSi PPAP Approval Types

Interim PPAP approvals may be granted to authorize a supplier permission to ship for a limited
period or in a limited quantity. Interim Approval will only be granted when the organization has both:
1. Clearly defined the non-compliances preventing approval
2. Prepared an action plan agreed upon by AM General

Interim approvals require action plans in place to meet full production PPAP approval and must be
agreed to by AMG Supplier Quality. A supplier must submit both a Part Submission Warrant (PSW)
and an Interim Recovery Worksheet for materials in need of Interim approval.

All interim approvals require action plans in place to achieve full PPAP approval within 120 days.

Element | Description Interim Full
Level 3 | Level 3
1 Design Record X X
2 Authorized Engineering Change Documents X X
3 Customer Engineering Approval (if required) X X
4 Design Failure Mode and Effects Analysis (Design FMEA) X
5 Process Flow Diagram(s) X
6 Process Failure Mode and Effects Analysis (Process FMEA) X
7 Control Plan X
8 Measurement Systems Analysis (MSA) Studies X
9 Dimensional Results X X
10 Records of Material / Performance Test Results X X
11 Initial Process Studies X
12 Qualified Laboratory Documentation X X
13 Appearance Approval Report (AAR) X
14 Sample Production Parts X X
15 Master Sample (Actual or Picture) X X
16 Checking Aids X X
17 Customer Specific Requirements, i.e. Component First Article Test X
(CFAT) Results.
18 Part Submission Warrant X X
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rgLsS:i

PPAP Levels and Elements

AM General requires that all suppliers submit a Level 3 PPAP
package for JLTV production.

All parts shall achieve Full or Interim (on an exception basis)
PPAP Approval to the requirements specified herein. Note,
that AM General is NOT authorized to waive or modify any
PPAP requirement without Government approval for the JLTV
Program.

PPAP LEVEL | PPAP PROCESS
PRODUCTION PART APPROVAL PROCESS

* Part Submission Warrant (PSW) only with appearance
report (if applicable)

* PSW with product samples and limited supporting
documents

* PSW with product samples and complete supporting
documents

» PSW and other specific requirements as defined by
the customer

* PSW with product samples and complete supporting
documents available for review at supplier location

Element

1 Design Records
- For proprietary components/details

- For all other components/details

—
evel

Level 4

2. Engineering Change Documents

Level 5

3. Customer Engineering Approval

4. Design Failure Mode & Effect Analysis

5. Process Flow Diagrams

6. Process Failure Mode & Effect Analysis

7. Process Control Plan

8. Measurement System Analysis Studies

9. Dimensional Results

10. Material, Performance, Test Results

11. Initial Process Studies

12. Qualified Laboratory Documentation

13. Apperance Approval Report (AAR)

14. Sample Product

15. Master Sample

16. Checking Aids

17. Records of Compliance for Customer
Requirements

18. Part Submission Warrant (PSW)

Bulk Material Checklist

®
®
®
()
®
®
®
@
®
®
®
©
®
®
)
®
®
®
®
©
©

S - Submit to the customer.

R - Retain at manufacturing location and make available to the customer

if requested.

* - Retain at manufacturing location and submit to the customer if requested.

0200 0 -RPRRRRPRRREREERFE® ® ®
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rgbs: JLTV PPAP Workflow

The following training material provides instruction for the completion of all level 3 PPAP
requirements for the JLTV program, including the definition, purpose, and how to satisfy
requirements of each element defined by the AIAG PPAP Manual 4 edition. A sample PPAP
workbook has been provided as a part of this training as guidance for accurate PPAP completion.
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AMG PPAP Workbook

aerospace & defense

rgbs:

The information sheet must be filled out with accurate information about the manufacturer,
authorized personnel, material information, production trial run (PTR) quantity, and customer
information. This sheet will be used to auto-fill information throughout the PPAP package.

AM General Supplier Resources

AM GENERAL

Fill aut all ields with praper
infarmatian,

This sheet is used to auta-
populate infarmation
throughout the warkbeak s

accuracy & impartant,

Information

RGES| Asrospace & Defenss

BOCWE

2BE) Presidential Drive

ity | Fairborn

OH

ip[45324

Title:

Fhene Mumber
Faox Number
Email

Fart Mame

Fart Number

Print Revision

Material Revision

Drawing Number

Drawing Change Level

Dated (MWDD/YYYY)
Furchase Order Neo.

Tool Order No.

Scheduling Agresment
Checking Aid / Test Equip. No.
& Level / Dated (MWDD/YY YY)
Weight (kg)

Additional Enginesring Changes
Dated (MWDDAYYY)

United States

Jane Dos

Supplier Quality Enginesr

(E5E) 1234567

(123) 458-TE33

Jane. il com

Baze, Mounting

ZEBATTH

E

MNiA

2EE4TTH

E

11/18/1980

000123456

10026647

SA123456

AMG123455

202

158.0000

MiA

B0

Quantity Required for FTR 4

MNote: Quantity determined by usagesvehicle, multiple cavities ete. x § parts

Customer Name / Division

Buryer
Application
‘Supplier Quality Engineer

AMG

John Smith

Bracket on Shi
Brian Do

nnnnnnnnnnnnnn

LAF (NN rifrrdin L on AMG

Example

Py WA

10


https://www.amgeneral.com/suppliers/supplier-resources/#quality-engineering

!'_ngI PPAP Submission Requirements

aerospace & defense

The submission requirements sheet contains specific PPAP instructions and submission
requirements for JLTV Production, including the conditions of an interim PPAP approval.

AM GENERAL

MISSION READY * F

PPAP Submission Requirements
UTURE DRIVEMN

ALL PRAP SUBMISSIONS must be submitted electronically to eQLM

Example

AM GENERAL

supplier Name
supplier Code
Fart Name
Fart Number
Revision

0 Purchase Crder No. ul
o Rezzon for Reguest

o | Apipli cation o
0 Date kswed

o | Submizion Due Date

UNLESS OTHERWI SE SPECIFIED IN WRITING BY AM GENERAL SUPFLIER QUALITY REPRESENTATIVE [ SQE) :

Default submission i Level 2 Submission Lewvel
PPAP Submiss ion Requirements and Detail Des oription 1 2 3 4 5 P
Da) PPAP Covershest 5 ] 5 ] 5 5
Ok} Part Submission Warrant (PSW) 5 5 5 5
) Cesign Records (Bubble Print all £atures, notes, and specifications) R s 5 5 5 5
[2) Engineering or Supplier Change Request (AMG Process Change Mofification) - if applicable R s 5 s R 5
3) Customer Enginesring Approval - if applicable. ] R 5 5 R 5
4) Design Failure Mo o= Anahsis (DFMEA) - supplier design responsible R R 5 |smo] Rm 5
5) Process Flow Diagram (PFD) R R 5 5 R 5
) Process Failure Modes Efiects Anahsis (PFMEA) R R 5 SIF ] 5
T} Process Control Plan R R 5 ] R 5
E) Messumment Sysem Anahsis (MS4) - Messurement egquipment must be supported with MSA. R R 5 5 R R
§5) Dimensional Results - & Piece il layout required.  (Probotype quantifes SQE defined) R ] 5 ] R 5
10} Matedsl/ Performance Test Results. PRINT MOTES: Maternial, Surfsce Finish, Labeling,
Ferformance, Paint Process, Coating, Welding Documentstion |E WRSPQRsWelder Carts, Plating, " 5 5 5 " 5
Heat Treat, Fat Report e, And all Certificates of Conformance Relaied to Special Processes.
11} Initial Process Sh.' = - Must be provided for sl print, specifcation, Al’ S0E desmed mtlsl
isti =|r=| suppli med oriticsl characteristics. (/ i R R 5 5 R 5
menziond layout results st
12} Quslifed Laborstony Documentstion. {Intemal and or 3rd Party required for 3ll st conductsd ) " 5 5 SW " "
13) Appeamnce Approval Report (AAR) - ifapplicable R 5 5 |smo] Rm 5
14) PPAP Sample Product- PTR Producton Trisl Run parts/ upon request prior to producton omer 5 5 5 5 R R
15) Master Sample (SubmitResin Phot Documentstion of PPAP layout parts) Retsin Part. R R 5 SR R R
15) Checking Aids [Fodurs, gage, template, eic) - if applicable R R 5 |smo] Rm R
T) Records of Compliance with Customer Specific Requirements. |fapplicable {CQI, Capacity, Etc) R R 5 SW R R
18:3) Part Submission Warrant (PSW) 5 s 5 ) = s
18t} Interim Part Submission Warrant {PSW) - if applicable R R 5 S5m R R
Bulk Materisls Refer o AIAG PPAP 4th ed. Table 4.1 and Appendix F

Fill out cells not auto-populated. Review
submission requirements.

PPAP Submission Requirements
MISSICIN READY * FUTURE DRIVEN

Example

Submission Instructions Below

[FPAP Submission Padiage & o h. h Element or ALAG Bp mat and in PDF format. For aress that
lare not applicable, indude a sheet for the: Element with NiA. Exarrplz Fu(nom:lsmlzpnrsblesl.pplas the element s ub-divider would|
indicate: "DFMEA NVA" ="NOTE-Use ALT+Enter o goto a new line in the boex below. Just using the Enter key will exit the boe ™

1: The "Information™ tab feeds the rest of the work book with information sutomatically so makes ure the information is correct and sccurste.

2: Al elements of the PRAF document must be s ubmitted 25 8 PDF and each element must be submitted separstely and in the correct
order . Induded in the name of each element are the element number, the element des oription, the Part Mumber, and the revision number.
Exmmple:

{1. Design Record-PRAP #1 2345678 Rev A)

{2 Enginesring Change Document-PRAP #12345878 Rev A)

2: The "PPAP Cover Sheet” Must be submitted as itern 0 with the rest of the PPAP work bodk.

4: PRAF element #1 Design Records {Bubble Print all festures, notes, and s pecifications ).

Be fully s ure to account for:
8. Every print note and relsted test requirement must be scocounted for and ballooned.
b. Every print characterisfic must be socounted for and ballooned.
c E\.Ey subcomponent pa‘t nurri}a must be accounted for and ballooned and aseparste s ubcomponent PRAF must be submitted

g thelevel 2 sub

d. E\E} referenced s pedfication must bEECﬂIJHtEd for and ballooned. Every clause, note, test requirement, etc. spplicable to design
record requirements sreto ako be individualhy
& The collection of all ballooned numbers shall beseguentisl snd have 8 res ultant value or cutcome (“complies” or “ack nowledged” et
are not permiss ible).

5: If & process step s on the Process Flow Diagram then it must be on the PFIMEA AND the Control Plan. Allsteps must match in
numbering and sequence.

j5: For element ™0. Mat Perf Test {FAT Report)”, alldocuments submitted must be s ubmitted in a folder marked ™10 Material performance:
jtest res ults- PRAF #12345578 Rev A" and alltest results must have the part number, the print revision, and the print note that the test refers
jto st the top of the first page. Thedocument must be s aved with the following for mat “ 104 Name of test-PRAP #12345878 Rev A” and
additional documented testing must be saved in sequence, for example “10B Mame of test PRAF #12345678 Rev A" ™0C Nameof test
[FPAF #12345678 Rev A7

7: All Component First Article Test {CFAT) results shall be placed within folder 10.

2: For elements 14 and 15 the & dimensional parts should be used for the 1 master sample and the 5 PTR samples.

9: For element 17 (Records of compliance) all documents submitted must besubmitted in a folder marked ™7 records of compliance- PPAP|
F£12245578 Rev A" and alltest results must have the part number, the print revision, and the print note that the test refers to st the opof
jthe first page. The documents must be saved with the following format “17A Mame of record- PPAF #12245678 Rev A" and additional
documented testing must be saved in sequence, for example "17B Mame of record- FRAP #1 2245678 Rev A" ™7C Mame of record-PRAP
j#12245678 Rev A

10: All sub components for anass embly must alsc have alevel 2PPAP (at minimum) and must be submitted in their own PPAP folder
within element 10 Meterisl performance test res ults folder.

All documents shall be submitted in AM
General or AIAG approved format.

11
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rgbs:

0. PPAP Cover Sheet

Definition: The PPAP Cover Sheet must be attached with the PPAP package with information for

the PPAP part, submission date, and the type of PPAP approval.

Purpose: Provide information needed to identify the PPAP and its status

PPAP PART NUMBER:

2584771

PPAP PART REVISION LEVEL:

E

PPAP PART NAME:

Base, Mounting

FPAP SUBMITTAL DATE: YYYY-MM-DD o

PEAF INTERIM D B

FRAF FINAL

— 0

PPAP Part Number: The
unique identifier assigned to a
part. Auto-filled from
Information tab.

PPAP Part Revision Level:
Identifier of design record
revision used. Auto-filled from
Information tab.

PPAP Part Name:
Nomenclature, descriptive
title or label for a part. Auto-
filled from Information tab.

PPAP Submittal Date: Date
PPAP package was submitted
to the customer. Auto-filled
from PSW tab.

PPAP Interim: Specifies that
the PPAP package is in an
interim status.

PPAP Final: Specifies that
the PPAP package is in a final
status.

12
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Engi 0. PPAP Cover Sheet

How to: Use the box below to list any elements not required for a specific PPAP submission.

Naon-Applicable Elements - List below he ELIGIBLE elements that are non-appcable to this PPAP Ex 4. DFMEA)

AM GENE RAL/SUB-CONTRACTORS SHALL COMPLY AS APPLICABLE IF ANY NOM-APPLICABLE ELEMENT
LISTED BECOME S APPLICABLE

Example

P REMT WA LE SAGAATURE TITLE DATE

o ® @

Non-Applicable Elements Signature: Signature of

List: List of Elements not personnel who completed this
required for submission. form.

Print Name: Printed name of
personnel who completed this
form.

Title: Title of personnel who
completed this form.

Date: Date of when this form
is completed by personnel.

13



Engi 0. PPAP Cover Sheet

aerospace & defense

How to: Ensure information is auto-filled correctly from the Information and PSW tabs. Select PPAP
interim or PPAP final depending on the type of approval granted in coordination with AMG Supplier
Quality. List all elements that are not required for a specific PPAP Submission.

AM GENERAL

MISSION READY * FUTURE DRIVEN

Element 0 Cover Sheet

JLTV Requirements Inadmissible

Production Part Approval Process Attach this file as element 0 to be the first | Supplier cannot submit a PPAP package
(PPAP) element seen by reviewers. without its cover sheet.
PPAP PART NUMBER 2584771
PPAP PART REVISION LEVEL: E
PPAP PART NAME Base, Mounting

FPAPSUBMITTALDATE  9(30.01.23

PPAP INTERIM D
PRAR FINAL
Nomn. icable Elements - List belowthe ELIGIBLE elements that are non-applicabie to this PPAP (Ex 4 DFMEA)

AMGEN ERA-I.ISUU-CO TRACTOR S SHALL COMPLY AS APPLICABLE IF ANY NON-APPLICABLE ELE MENT
LISTED BECOME S APPLICABLE

Element 2 - Engineering Change Documents
Element 3 - Engineering Approval Documents
Element 4 - DFMEA - Not Design Responsible

14

LARDO03 00 FRAP Cower Sheet




rgLsS:i

1. Design Record

Definition: Records of the engineering specifications and requirements, including all physical and
digital information, that fully define the product (component, sub-assembly, or assembly).

Purpose: To fully define the part and to be used as a reference throughout the PPAP package.

Bubbled
Drawings

Purchase
Order

Assembly
Drawings

Standards

Engineering
Change
Notices

QA

Documents

Approval
Request

15
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rgLsS:i

1. Design Record

How to: Design records are required for every component in the PPAP.

For Bubbled Drawings:
« Add bubbles from the top left to the bottom left in a clockwise direction.
» Ensure to bubble drawing notes first and follow all requirements for bubbling x2 or more callouts.
» All callouts of x2 or more must have their own bubble, e.g., 7.1 and 7.2.
» Attach final bubbled drawings and any standards or specifications, along with uploading any 3D
models as required.

D

TF

— T

@

-0+ 001 (1)

s ——(®

Example

Element 1 Design Record

JLTV Requirements

Fully released production drawings without
water marks.

Inadmissible

Advanced released or preliminary
documents, or no documents.

For Supplier owned drawings, include both
the division "note form" or "word" drawing
at minimum.

Misalignment of revision no. with PO and
drawing requirements.

A copy of the signed/stamped title block on
the supplier drawing. Assembly and detail
level drawing also included.

Experimental/Development PO (even if
listed as a "placeholder” for production),
Advanced Procurement PO, no evidence
of demand forecast or forecast does not

match expected volume.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE I\ INCHES

CONTRACT NUMBER | CONTRACTOR
INabs SA

ANGLES +

MODELED 67
8

Appropriate revisions across all drawing
levels & corresponding to purchase order
(PO) revision call-out

2 PLACE DECIMALS +

GEGTR

3 PLACE DECIMALS # 063

[ENGINEER
755

MATERIAL ENGINEER | CRAVA BY
L T.0

W
[MODEL PROVAL _ [DESIGN
W RAY

16
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!'_ngi 2. Engineering Change Documents

Definition: The Engineering Change Document outlines any changes to the design not included in
the design record that is implemented on the product, part, or tooling.

Purpose: Provide a record of changes that aren’t included in the design record but are needed to
address an issue in the design or tooling.

ECR ECN

rgbsi
| 0  serospace & deiense ] Approved [ Rejected
| \ Engineering Change Notice
‘ rngi ENGINEERING CHANGE ORDER Number [Originator ] Grigination Date
= S— [ease Level: [ Production _|Product Number(s)
. [ Deviation
nge Type: IR [ Design ] Cost Savings
[ Process [] Dacument [] Vendor

son for Change:

OMPLETED BY CONTRACTOR
mandsu stimals




aerospace & defense

Engi 2. Engineering Change Documents

How to: The organization shall provide any authorized engineering change documents for those
changes not yet recorded in the design record but incorporated in the product, part, or tooling.

If there are no change documents, suppliers must record on the Cover Page that Element 2 is Non-
Applicable.

AM GENERAL

MISSION READY * FUTURE DRIVEN

Element 2 Engineering Change Documents

JLTV Requirements Inadmissible

Production Part Approval Process

(PPAP) If authorized by a Government - approved
Request for Deviation (RFD), the ) . . .
. . Redlined drawings missing or incomplete.
- Government approved redlined drawing

PPAP PART NUMBER 2584771 A

PPAP PART REVISION LEVEL. E shall accompany the PPAP submittal.

PPAP PART NAME Base, Mounting

FRAPSUBMITTIALDATE  9030.01.23

PPAP INTERIM D

[
Non icable Elements - List below the ELIGIBLE elements that are non-applicable to this PPAP (Ex 4. DFMEA)
AMGENERALSUB-CONTRACTORS SHALL COMPLY AS APPLICABLE IF ANY NON-APPLICABLE ELE MENT

UISTED BECOME S APPLICABLE

Element 2 - Engineering Change Documents
Element 3 - Engineering Approval Documents
Element 4 - DFMEA - Not Design Responsible

Example

JohnDoe JaDa Ouality Engineer 12320

18




fgb5| 3. Customer Engineering Approval

Definition: If required, the supplier shall have evidence of customer engineering approval.

Purpose: Approval of part / assembly design requirements to prepare for production.

How to: If there are no change approval documents, suppliers must record on the Cover Page that
Element 3 is Non-Applicable.

Traditional Engineering Change Management Process

Issue identified . ECO Changes ECN
and ECR Created E CEnA(i:r:::g:iid igdo Iili?ir;?:; bECEOn Aicnt(leoe':ﬁ]d Reviewed & Released
Documented y Eng 9 y ENg 9 Approved to Stakeholders

AM GENERAL

lllllllllllllllllllllllll

| Customer Engineering Approval |

Production Part Approval Process
(PPAP)

Element 3 Engineering Approval

JLTV Requirements Inadmissible
Only fully - released and approved

. . Released and approved drawings missin
Elament 2 - Enginoorng uments drawings shall be utilized for PPAP unless p.p g g
Eloment 3 Enginesrig Approval Documents . or incomplete.
Elomont 4 DFMEA - Not Dasign Rosponsible a Government approved RFD is in place.

Example

Ty Cualy g ey 1 9
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bSI 4. Design Failure Mode & Effects Analysis

aerospace & defense

For Design Responsible Suppliers Only

Definition: Design Failure Mode and Effects Analysis (DFMEA) looks at the probability of part

failure from design and its effect on the intended function of the product. The DFMEA is a living
document.

Purpose: A necessary tool used to identify and prioritize risk areas in the design and their

mitigation plans prior to volume production. The information in the DFMEA will flow to following
elements such as the Process Flow Diagram, PFMEA, and the Control Plan.

-

\

Design FMEA

A

v,

7

7

Process Flow

Diagram

~

2

\

Process
FMEA

J

L 7

7

N

Control Plan

D

Design

uuuuuuu

nnnnnnnn
zzzzz

::::::::

[Requirement

Critical to Quality Attribute

Potential
Cause

Potential
Cause

Criticality Matrix

- <CC> Critical Characteristic
Mt be adire: Cantrol Plan
167

with 100% ins, 167 Cpk

SC> Sigificant Ch
— 2’ B
El\g‘l‘l;l:;: ,,,,,,,, ::ml‘"‘ I°- 6 wih 1 r1.33 Cpic
Documents uts = S S >
Failure | Failure J Failure & . [ o tzone
nnnnnnnnn 255 top 20% Failre Hlodes /
s P e Mode ] Mode Mode s S Pacio 0
2
Low Ritk Zons
! Cl Address 2::;19(
12 3 4 5 & 1 8B 3 W
[ Effect ][ Effect ][ Effect ][ Effect J Occurrence
7‘ GENERAL DFMEA-Design Failure Modes Effects Analysis
| Application: Design Responsibility JEMEA Number:
Part Number: |0 Rev Key Date:| Prepared by:
Part Name: Location:| Date (Orig)
Team: Date (Rev.
Action Results
E g Pokental Current Design E Current Design 5 Responsiily & E‘ g §
ntal Faiur |Efect(s) | 1 € rontal f ch rrent Desigr . 4
lemFuncton| Regquiements :me':.zai.e paE;L;aﬁ‘zms‘ 8 # Causes/Mechanisms Contrais g Contrls B ; k:zv;v; o _J”f:;o_ Action Taken @ E g é
o - 3 g of Failue Prevention § Deecton g B = Eo ) 3 § g
& -] e -]

4
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bSI 4. Design Failure Mode & Effects Analysis

] | gaerospace & defense
!

For Design Responsible Suppliers Only

How to: The top portion of the DFMEA form provides details for part and supplier information.

Application: 1]
Part Number: 2 ]
Part Name: 3]
Team: 4]

Design Responsibility:

Key Date:

Location:

Application: Specific use or
purpose of a process, system,
or equipment.

Design Responsibility:
Authoritative design group for
part or system.

Part Number: Unique
identifier and revision letter
assigned to a part.

Key Date: DFMEA Study
Deadline / Milestone Date.

Part Name (Nomenclature):
Descriptive title or label for a
part.

Location: Geographic site
where the part is
manufactured.

Team: Members involved with
initiating, processing, and
completing the DFMEA.

DFMEA Number: Unique
identifier for DFMEA Study.

DF ME A Number 8

Prepared by: 9
Date (Orig.) 10
Date (Rev.) 11

Prepared By: Individual or
team who conducted and
documented the DFMEA.

Date (Orig.): Initial
Completion DFMEA
Completion Date.

Date (Rev.): Date of most
recent revision to DFMEA
Document.
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For Design Responsible Suppliers Only

How to: The bottom portion of the DFMEA form contains the JLTV DFMEA template. The DFMEA Ratings tab is a
reference provided to help suppliers determine the severity, occurrence, and detection rating values.

Action Results

ltem/Function

Requirements

Mode Of Failure

00000 o

Potential Failure | Potential Effect(s) |

Potential
Causes/Mecha

haracteristics

Of Failure

Current Design
Controls Detection

Current Design

nisms )
Controls Prevention

dcourrence
Detection

Severity x Occurrence x Detection = RPN

Item/Function: The design
item or function being
addressed.

Potential Causes/Mechanisms
Of Failure: Potential reasons that
lead to a failure.

Requirements: The
specifications or requirements
for the design item.

Current Design Controls
Prevention: Controls in place to
prevent design failures.

Potential Failure Mode: The
way a part or process could
potentially fail.

Occurrence: (Original) Likelihood
or probability that a failure mode
might happen.

Potential Effect(s) Of Failure:
Potential failure mode
consequences.

Current Design Controls
Detection: Controls in place to
detect design failures.

Severity: (Original) Impact of
the potential failure mode
consequences.

Detection: (Original) Likelihood
that the current controls will find a
failure.

Characteristics: Key
Performance Characteristic
Classification Type.

000066

RPN: (Original) Risk Priority
Number, a numerical value used
to quantify risk.

Recommended
Action

Responsibility
& Target
Completion
Date

Action Taken

Qcoourrence
Detection

24
2%
D
27,
28,
2%
30

25

Recommended Action: Steps
proposed to reduce or
eliminate the risk of failure.

Responsibility & Target
Completion Date: Actions
Taken Deadline / Milestone.

Action Taken: Steps that have
been implemented to address
a potential failure.

Severity: (Updated) Impact of
the potential failure mode
conseguences.

Occurrence: (Updated)
Likelihood or probability that a
failure mode might happen.

Detection: (Updated)
Likelihood that the current
controls will find a failure.

RPN: (Updated) Risk Priority
Number, a numerical value
used to quantify risk.
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For Design Responsible Suppliers Only

How to: A completed DFMEA form will include all failure modes, severity, occurrence, detection,
and RPN data populated according to AIAG/JLTV design requirements. This includes any mitigated
RPN value under Action Results being lower than the RPN of the initial design.

Application: racket on Ship Design ibility: | Bureau of Ships FMEA Number:| 12585?"
- . . .
Part Number:  |2584771 Rev. E Key Date: 7/8/2023| Prapared by:|Jane Doe Ensure information is filled
Part Name: ase, Mounting Location: Washington D.C. Date (Orig.) 71512023 H H H
Team: John Doe, Jane Doe, Brian Doe Date (Rev) 77872033 COFFECﬂy. On|\/ fill out if de5|gn
responsible supplier. Reference
Action Results H 2 3 n
” DFMEA Ratings provided in tab "4c
2 @ o
= | B " =3 c Responsibility = b=} c . "
ftem/Function Requirements Potential Failure | Potential Effect(s)| 5 E Caussi?rlrergﬂmsms Current Design E Current Design % E Recommended & Target Action Taken = E % E DFMEA Ratlngs .
q Mode Of Failure > B - Controls Prevention | 3 Controls Detection | 2 4 Action Completion F 2 2 4
) 5 Of Failure E a Date @ 8 8
= o s}
o
A/ Interpret Dimensions
. Part dimensions APQP planning
) Drawing ASME Y14.100-2017 |and Tmerances are incorredt, Specification not process - Obtain and Part Production
dimensions and not interpreted 8 . : 2 Approval Process 1 16 0
ol 1 ASME Y145-2018 ding production available provide drawing ficat
olerances to I = according to interruptmn spsciﬂﬁatinns VEFIfy specifications
specifications spec
2/ Material / Steel | Alloy 4130, CONDF,  |Incorrect {gztt?g‘a‘rféljmn 7 Incorrect purchasing \T:rﬁ'\garﬁ;wa%time of | 4 PO verification P 14 o
Alloy SAE ANS-5-6753 material g 9 agreement Waterial CaC
infield failures PO
PFMEA design to
3/ Remove Mo sharp edges on Part has sharp |Injury to operator & gf:;ﬁsesilgp fails incorporate sharp 3 PFMEA Design 1 18 0 rar " "
Sharp edges part edges or end customer edges P edge removal validation Crltlcallty Matrix
process
<CC> Critical Characterisiic
_ - o 2oy
: Implement Reverse Reverse PFMEA and 9 wih 100% nspection k
PFHEA Design to PFWEA audit Process Audit .
incorporate schedule with high |Quality schedules created
SC> Significant Characteriti
4/ Electroless ASTM B733-04 Type V " Waterial fails Process design fails E\ec_lruless Nickle PFMEA Design frequency Manager, Plating process audited Fal 1 l:l Zisfh;i’[.;fmm“”m
Nickle Platin Class 3 Incarrect plafing (testing, resuliing o ensure correct Plating process validation Systems via Reverse PFMEA and = 6 .
3 infield failures plating process verification in v " o win 106% nspecton of
Implement Process |Manager Process Audits on > 5
accordance with Audit schedule with 1menth fr It o
requirements udit schedule wi month frequency for o, [ ] Comimomimpomnenione
high frequen each audit Addresstop 20% Failre Mades /
3 Causes (Patetyd by RPH)
identified, failed APQP planning 2
5/ ltem MIL-STD-130 80054 - |ltems not PPAP Specification not | process - Obtain and PartProduction |
004889355 identified per - 8 2 | Approval Process 1 16 0 Low Risk Zone
v 4 : I |
Identification WFR Cage Code spec submission, available provide drawing verify specifications Address as nasded
. 9 P delayed specifications p 1 2 3 4 5 & 1 8 3 MmN
fart
Partfails to Part dimensions Qccurrence
6 Part meet are incorrect, PFMEA and Control PFIEA and Confral
. 250| . . y 8 Tooling failure ! " . 2 |Plan detection control| 3 48 0
Dimension dimensional production Plan to mitigate risk procsss
spec interruption

Item 4 identified as
Significant Characteristic
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How to: Non-design responsible suppliers must record on the Cover Page that Element 4 is Non-

Applicable.

AM GENERAL

MISSION READY * FUTURE DRIVEN

Production Part Approval Process
(PPAP)

PPAP PART NUMBER 2584771
PPAP PART REVISION LEVEL: E

PPAP PART NAME Base, Mounting

FPAPSUBMITTALDATE  5030.04.23

PRAP INTERIM D
PPAP FINAL

icable Elements - List below the ELIGIBLE elements that are non-applicable to this PPAP [Ex 4 DFMEA)

AMGEMERAL/SUB-CONTRACTORS SHALL COMPLY AS APPLICABLE IF ANY NON-APPLICABLE ELE MENT
USTED BECOME S APPLICABLE

Element 2 - Engineering Change Documents
Element 3 - Engineering Approval Documents
Element 4 - DFMEA - Not Design Responsible

Example

TME DATE

Cualily Enginesr 123200

BEENT NAVE SENATLRE
JohnDos JarDm

LARDO03 0. FRAF Cover Sheet

neraknean e con Rev 2/30/2@3

Element 4 Design Failure Modes Effects Analysis (DFMEA)

JLTV Requirements

DFMEA is required at the component level for
all parts where the manufacturer is design
responsible. This includes product built by

the Contractor at the Contractor's facilities.

Inadmissible

No DFMEA produced by a producer with
design authority.

DFMEA shows risk analysis that addresses
design and prior failures from similar

Areas of high risk not addressed with
adeqguate process controls.

Documented evidence of a Design FMEA.

No evidence customer data, prior failures
& escapes from a similar design used in

Evidence that document is dynamic and
updated based on learning.

Insufficient scope that does not address
customer requirements and all potential

Evidence that customer requirements are
understood and addressed.

No evidence that critical items, features,
severity indexes etc. are transferred to the

Evidence that lessons learned, quality
history, standard work etc. are incorporated

All high RPN, high Severity items are
addressed with an adequate action plan or

Identification of key characteristics.

Critical characteristics shall be identified,
recorded, and implemented with a Severity
Rank of 9 or 10.

Critical characteristics that fail to
demonstrate a minimum CpK of 1.67,
demonstrate a robust Government-
approved error proofing system that
ensures product conformance, or be
subject to 100% inspection.

Significant characteristics shall be identified,
recorded, and implemented with a Severity
Rank of 5, 6, 7, 8 with a corresponding
Occurrence Rank of 4, 5,6, 7, 8, 9, or 10.

Significant characteristics that fail to
demonstrate a minimum CpK of 1.33,
demonstrate a robust Government-
approved error proofing system that
ensures product conformance, or be

subject to 100% inspection.
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JLTV PPAP Workflow

Next PPAP Element: 5. Process Flow Diagram

r
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Record
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Design FMEA
A\ J

L 2
{ N
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L 2
f N
Process
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L 2
{ N
Control Plan

S 2/

(7 A\
Dimension
Report
\ J
4 N
Material /
Performance
Results
S 4
MSA Initial Process|

Studies

~
Customer-
Specific
Requirements
v

v

Part
Submission
Warrant

(r S
Qualified
Laboratory
Documents
\ v
L 2
{ Ny
Appearance
Approval
Report
\ S
v
4 N
Sample
Product
\ S
v
4 3
Master
Sample
. v
v
4 3
Checking
Aids
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5. Process Flow Diagram

Definition: Graphical outline of all steps and sequences of the manufacturing process for a
part, from start to finish that meets the customer needs, requirements, and expectations.

Purpose: The Process Flow Diagram is the foundation on which the PFMEA and Process Control

Plan are built, providing key insights for evaluating and controlling the process.

Legend:
O Operation [:}Transportation [ ] Inspection [) Delay \/ Storage
Step Operation or Event Description of Evaluation

O [> ] D \V4 Operation or Event and Analysis Methods

10 [% Transporting Material to Plant Material received in warehouse
20 \D\ Inspect Material Once Arrived Visual inspection of material to check for damage
30 />V Store Material Until Use Material stored in racks inside warehouse
40 /[D/ Bring Material to Line Material moved on rack to designated line
50 O/ Cut Outer Shape from Steel Outer shape cut from material using sharp machine
60 O Drill Holes Hole features produced by using a custom .545 drill
70 A O Remove Sharp Edges Sharp edges removed through trimming
80/5 O Add Nickel Plating Add the Electroless Nickel Plating
90 O\ Add Item Identification ltem Identification stamped through press
100 >D Final Inspection of Part Final part inspected to match print
110 %\ Package Part Part packaged through current packaging instructions
120 ?V Store Final Product Final product stacked in warehouse in final packaging
130 E>/ Ship to Customer ltem shipped to customer out of warehouse
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5. Process Flow Diagram

How to: The supplier must completely and accurately define each step of the production process,

from receiving incoming materials to shipping finished product, including external processes.

Application

1] Issue Date

Supplier Name

2]

Supplier Code

Part Name

3]

Part Number

Legend:

() Operation

E}Transportation

] Iinspection [ Delay

5/ Storage

Step Operation or Event Description of Evaluation
O |:"> ] o ~ Operation or Event and Analysis Methods
@ 8 O 10
10 E:}\ Transporting Material to Plant Material received in warehouse
20 \El\__ Inspect Material Once Arrived Visual inspection of material to check for damage
30 Store Material Until Use Material stored in racks inside warehouse
40 |:>’/r Bring Material to Line Material moved on rack to designated line
50 Or Cut Quter Shape from Steel Outer shape cut from material using sharp machine

Application: Specific use or
purpose of a process, system,
or equipment.

Supplier Name: Name of the
company or entity providing
materials or services.

Supplier Code: Known as
CAGE (Commercial and
Government Entity) Code.

Issue Date: Official release
date of the Process Flow

Diagram.

Part Name (Nomenclature):
Descriptive title or label for a
part.

Part Number: Unique
identifier and revision letter
assigned to a part.

Step: Operational sequence
number denoting the
operation steps.

Operation or Event: Defined
operation type. (See Legend)

O
10

Description of Operation or
Event: Manufacturing
operation name.

Evaluation and Analysis
Methods: Process methods

of operation or inspection.
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5. Process Flow Diagram

How to: The Process Flow Diagram is a living document subject to on-going revisions. Subsequent
process changes must be documented in the Process Flow Diagram and alternate process

paths/formal rework loops should be documented as part of the main flow diagram. Ensure to use

symbology to identify all Key Characteristics in the Process Flow Diagram.

Ensure information is auto filled
correctly and fill out Issue Date.

Complete process flow diagram to
LEQEnd: match current process.
O Operation [}Transportation [ ] Inspection [ Delay
Ste Operation or Event Description of Evaluation
i O p[> (1 D OperatioFr)i or Event and Analysis Methods Exam p I =
10 [}\ Transporting Material to Plant Material received in warehouse
20 \{j\\ Inspect Material Once Arrived Visual inspection of material to check for damage
30 />V Store Material Until Use Material stored in racks inside warehouse
40 /E}"’" Bring Material to Line Material moved on rack to designated line
50 U Cut Outer Shape from Steel Outer shape cut from material using sharp machine
60 O Drill Holes Hole features produced by using a custom .545 drill
o - —1ing
O
S0 AU TIE ols U0 UE o L10 dl OUgh press
100 >|j Final Inspection of Part Final part inspected to Op. 80 identified as i
110 Od\\__ Package Part Part packaged through| ~ " o
120 - — Store Final Product Final product stacked i Significant Characteristic ||
130 E:}/ Ship to Customer Iltem shipped to customer out of warehouse
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5. Process Flow Diagram

PFD Example‘ Acceptable

» Clearly defined steps

» Easy to follow step by step

» Proper usage of process symbols

» Allows for quick review of steps

Element 5 Process Flow Diagram (PFD)

JLTV Requirements
Process map represents actual process
used and is visibly a living document
(contains active revision identification for
process changes).

Inadmissible

No process map exists.

that add value and steps that do

not add value

Standard flow chart format should used or
equivalent information clearly identified -
multiple formats are acceptable.

A process flow exists that contains
insufficient information in describing the
process flow.

P FD Exa m p | e- Unacceptable

» lllegible
» Confusing flow

» Non-standard format

< == ’
- ez
- =
> e 2
g _" B

Key performance indicators (KPls) and key
performance objectives (KP0Os) are
identified.

Route Sheets/Travelers do not contain
adequate information.

Identify where critical to quality (CTQ)
features are produced.

Traveler or operation sheet does not
clearly show all sources of variation.

Identify if flow map represents a part family.

Alternate flow paths are not documented.

Route Sheets/Travelers are acceptable if
they contain adequate information.

CTQ features are not documented.

Alternate flow paths, rework, outside
operations, storage, inspection etc. are
shown.,
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rngi 6. Process Failure Mode & Effects Analysis

Definition: Process Failure Mode & Effects Analysis (PFMEA) is a disciplined review and analysis
of a new or revised process and is conducted to anticipate, resolve, or monitor potential process
problems for a new or revised product program. The PFMEA is a living document.

Purpose: The PFMEA is a tool used to identify and prioritize risk areas and their mitigation plans
prior to volume production. The information in the PFMEA will flow to following elements such as

the Process Flow Diagram and the Control Plan.

Process Step

Potential Potential
Cause Cause

Failure Failure Failure
Mode Mode Mode

(ertect | erect ) Etioct | Erect)

7 3\
Design FMEA
e )

L 2
f N
Process Flow
Diagram
e )
L 2
a N
Process
FMEA
e )
L 2
f N
Control Plan
> 4

,AM GENERAL PFMEA-Process Failure Modes Effects Analysis
[ ppcation P R PFNEA Nambir,
P17 Nom 2o Koy Dob. PR
rtvass Loaabor a0
LN ab [Rav
CURRENT PROCESS cbon Resats
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How to: A single Process FMEA may be developed for a family of similar parts or materials
provided a formal review of risk priority numbers is performed to ensure consistency with the
process being developed.

Application: |
Part Number: 2]
Part Name: 3]
Team: 4]

Design Responsibility:

Key Date:

Location:

Application: Specific use or
purpose of a process, system,
or equipment.

Part Number: Unique
identifier and revision letter
assigned to a part.

Part Name (Nomenclature):
Descriptive title or label for a
part.

Team: Members involved with
initiating, processing, and
completing the PFMEA.

Design Responsibility:
Authoritative design group for
part or system.

00000

Key Date: PFMEA Study
Deadline / Milestone Date.

Location: Geographic site
where the part is
manufactured.

PFMEA Number: Unique

identifier for PFMEA Study.

Prepared By: Individual or
team who conducted and
documented the PFMEA.

Date (Orig.): Initial
Completion PFMEA
Completion Date.

PEMEA Number

Prepared by:

Date (Orig.)

Date (Rev.)

10
11

Date (Rev.): Date of most
recent revision to PFMEA
Document.
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6. Process Failure Mode & Effect Analysis

How to: The Process FMEA should be completed using a cross-functional team.

Severity x Occurrence x Detection = RPN

CURRENT PROCESS

Action Results

ltem/Process Step

Potential
Failure Mode

Potential Effect(s)
Of Failure

Severity

Of Failure

Characteristics

Potential Cause(s)

Controls
Prevention

Controls
Detection

Occurrence
Detection
RPN

Recommended Action

Responsibility &
Target Completion
Date

Severity

Action Taken

Occurrence
Detection

RPN

OO0 o

® OGO D OO DA @ O O I

Item/Process Step: The
operational sequence number
denoting the operation steps.

Potential Failure Mode: The
way a part or process could
potentially fail.

Potential Effect(s) Of
Failure: Potential failure
mode consequences.

Severity: (Original) Impact of
the potential failure mode
consequences.

Characteristics:
Key Performance
Characteristic Classification.

Potential Cause(s) Of
Failure: Potential reasons
that lead to a failure.

000066

Controls Prevention:
Current Controls in place to
Prevent the Failure Mode.

Occurrence: (Original)
Likelihood or probability that a
failure mode might happen.

Controls Detection: Current
Controls in place to Detect
the Failure Mode.

Detection: (Original)
Likelihood that the current
controls will find a failure.

RPN: (Original) Risk Priority
Number, a numerical value
used to quantify risk.

Recommended Action:
Steps proposed to reduce or
eliminate the risk of failure.

000006

Responsibility & Target
Completion Date: Actions
Taken Deadline / Milestone.

Action Taken: Steps that
have been implemented to
address a potential failure.

Severity: (Updated) Impact of
the potential failure mode
consequences.

Occurrence: (Updated)
Likelihood or probability that a
failure mode might happen.

Detection: (Updated)
Likelihood that the current
controls will find a failure.

RPN: (Updated) Risk Priority
Number, a numerical value
used to quantify risk.
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pp — Bracket on Ship Design Resp ...r-.t’: P_FlEl = |
Part Nll'nb_el'. 584771 Rev:'E Key m Prepared by: Ensure information is filled correctly.
Part Name: Sase, Mounting Location: Date (Orig.) Reference PFMEA Ratings provided in tab
Team: Date (Rev. "6b PFMEA Ratings".
PFMEA should align with 5. Flow.
Action Results
2 3 @
B [3 o [
= € € 8 Responsibility & = c S
; Potential Potential Effect(s) | € g Potential Cause(s) 3 i) z . ' ElT z
Item/Process Step Esilure ) Of Failure s ‘g @ OFf Fature 3 Current Controls g = Recommended Action Target Completion Action Taken s 3 % z
e 2 8 =} Date & g a
o
Method created to
Damage to Method to check that material check material is
Vaterialin M:E!:"al s g ”;len:;'::c red 2 5 105 is secured before shipping for Suppber 7/10/23 properly secured 7 3 1 21
transit v prope Y each shipment through gauges before
10/Transporting transporting
Material to Plant WI and Inspection
Material with . . criteria created to
Wreng incorrect plating 7 Mis-igentified 3 |CoA 6 126 Implement Inspection criteria Quality 7/10/23 guide verification of 8 2 1 12
material material and Work Instructions
used CoA to material
received
Unable to Damaged material
20/ Inspect Lack of gauges to Gauges implemented
Material once getect is put thrﬂ;gh . L check for damaged 3 |Visual check of material 4 7z 9’“" gauge o k materal Quality 7/10/23 to check the material 6 2 1 12
arived damaged process, waste of material for damage before storage for damage
material time and labor
Gauges implementad
f Damage to Material needs to Improper storage Material has standard
20 Store material Material in be repaired before 5 of material, not 3 |storage process that has 4 80 Create gauge to k that Quality 7/10/23 toe the material 3 3 3 27
until use . : material is being properly stored is not expenencing
Storage going on the line stacked correctly support for material sag while stored
Rack has proper
Material Material needs to Ensure rack that material is
40/Bring Material to damaged while |be repaired before 5 Improper support 3 |Matenal remans on rack 5 75 stored on creates proper Quality 7/10/23 shape to ensure 3 2 3 18
Line being moved going on the fine during moving it was stored in support during transport damage isn't incurred
during movement
Shape of Post processing Program created to
5 cted | f
S0/Cut Outer Shape | /0o 10 get the & Undetected wear in 2 |Visusl check of machine 5 108 Automated check of machine ME 711222 check shape of 3 a3 4 5
From Steel machine shape at end of each shift machine creating
large correct shape cutont
§
Incorrect Manual datum of ':::: a";;?z?:z?fg e Program created to
&0/Drill Holes location of Scrap part 8 Improper datum 3 |machine, gauge to check 5 20 machn?ne and c:eckl hole ME 7/12723 datum machine and 7 3 3 <3
holes location of holes after "3 check hole location
location after
Not removing | Rerun process to Frocess looses Wore automated system for Frogram created to
T0/ | chec fall
em“ Shap |y sharp remove the rest 3 efficiency over 5 V“ . * 1 see i E 4 &0 checking for sharp edges and ME 7/12/2 automate checking for 2 3 3 18
Scheduled PM to vaiidate PM's scheduled and
Plating not Failure to mest Plating process Error-Proof sys!errr .101 machine performance verified
customer failure validating process within
specifications specifications Process Start of Shift, Mid Shift Process checks
Shift, End of Shift checks verified

Op. 80 identified as Exam p|e
Significant Characteristic 33
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rngi 6. Process Failure Mode & Effect Analysis

Element 6 Process Modes Effects Analysis (PFMEA)

JLTV Requirements Inadmissible

Documented evidence of a PFMEA that
meets the standard.

-
I

Ho PEMEA produced by a producer.

8
7
,%' PFMEA illustrates linkage to Process Flow Areas of high risk not addressed with
g i Map and DFMEA. adequate process controls.
5
g ) PFMEA shows risk analysis that addresses
) process risks and prior mtern?ll defects Lack of linkage to DEMEA.
andior Customer escapes taken into account
2 from similar designs.
1 Customer CTQ Features (e.g., KPC1, KPC2, Ig:- evldence;cuﬁtom.er.?ati:l, pr.lc-rfalludrr.ats
T 2 3 4 5 5 1 3 9 1 etc.) identified on PFMEA. esSCapes mm:;.:;:;li:r esign used in
Occurrence Producer self-selected key characteristics No 'dT"t'tﬂ Ea:mn [:C“:U","'T andfl?r self-
g - identified on PFMEA where appropriate. selected key characlenistics where
- <CC> Critical Characteristic appropriate.
Must be addressed on Control Plan Critical characteristics that fail to
with 100% inspection or 1.67 Cpk demonstrate a minimum CpkK of 1.67,

Critical characteristics shall be identified,

recorded, and implemented with a Severity
<SC> Significant Characteristic Rank of 9 or 10. approved error proofing system that

Must be addressed on Control Plan ensures product conformance, or be
with 100% inspection or 1.33 Cpk subject to 100% inspection.

Significant characteristics that fail to
Significant characteristics shall be identified, demonstrate a minimum CpK of 1.33,

demonstrate a robust Government-

Continuous Improvement Zone : . )

Address top 20% Failure Modes / recorded, and implemented with a Severity demonstrate a robust Government-

Causes (Pareto'd by RPN) Rank of 5, 6, 7, 8 with a corresponding approved error proofing system that
Occurrence Rank of 4,5,6,7, 8, 9, or 10. ensures product conformance, or be

subject to 100% inspection.

Low Risk Zone
Address as neaded 34
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Engi 7. Control Plan

Definition: The Control Plan is a written description of the systems for controlling production parts
and processes. The production control plan is a living document and should be updated to reflect
the addition/deletion of controls based on corrective actions and experience gained by producing
parts (AM General approval may be required for alterations to Control Plan).

Purpose: Describe steps to key inspection and control activities with intent to control the design
features and the process variables to ensure product quality. The Control Plan isa living document
that is revised and updated throughout the life of the product.

(7 )
Design FMEA
L ) Levels of Control Plan
L 2
f N
Process Flow Prototype Control Plan
Diagram
\ _J
L Z
f N
Process Pre-Launch Control Plan
FMEA
\_ _J
\ 2
e N .
Production Control Plan
Control Plan
35
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How to: The Process Control Plan must include each process step identified on the Process Flow
Diagram and Process FMEA.

* Includes the controls identified in the Process FMEA

« Addresses product and process characteristics at each process step

» Describes and identifies all Special Characteristics

AM GENERAL

READY * FUTURE DRIVEN

CONTROL PLAN

[ Prototype [ Pre-Launch [v Broduction
Control Flan Number Key ContactFhone Date (Crig.) Date (Rev.) - —
¥ gt R Ensure information is filled correctly. Complete control
Jane Doe / ({5 4567
PST— = = pSr— plan for all necessary processes while ensuring the
art Number/Revision Care Team Customer Enginesring Approval/Date (If Req'd.) o o
seseriE s '3 ARFS frheac balloon print is referenced. Control Plan should align with
= - PFMEA and Process Flow Diagram.
Fart Name Supplier/Flant ApprovaliDate Customer Quslity ApprovaliDate (If Req'd.)
Base, Mounting
Supplier Name Supplier Code Other Approval/Date {If Req'd.) Other ApprovaliDate {If Req'd.)
RGBS| Aerospace & Defense CoWe
MACHINE, CHARACTERISTICS METHODS
FART/ |PROCESS NAME/ | DEVICE SPECIAL -
PROCESS | OPERATION Jis, CHAR. FROTCT 7 L ] SAMPLE HESI:'LLDN
NUMBER | DESCRIPTION | TOOLS . FRODUCT PROCESS | CLASS PROCESS EVALUATION / CONTROL
coR M. SPECIFICATION / MEASUREMENT sizE FREQ METHGD
TOLERANCE TECHNIQUE
T Matesial Comect Msterial RE“_E'I“E 5 Mateial ‘ DR Control of Nen-Confarming
10 'E"St'“gl 4 Et‘E"E Foridift 2 for process in the ':‘“E"s o M a:E”E 100% TPE"C':" “’.:;E”E \ateris| Procedure
o Flan plant ransport to Container nspection Work CCOCQAPRO0)
storage Visual Inspection Instructicns
Inspect Material | Gage 11 1,2 |Material in good | Inspect material N damage to Visual Inspection 3 pieces Every Inspection Wark Control of Nen-Cenforming
20 condition using gage for material Gage Inspection Container Instructions Material Procedure
damage Gage C schedule POCCOAPR-001)
Store material Forlift 2.5 |Material stored | Store material No damage to Visual Inspection |1 container | 1/shift ERF System _ _
} e 3 " ; ; ' Control of Non-Cenforming
in conect in defined matesial Validste vis ERP Material Handling ;
20 Material Procedure
Iocation with no | location using Stored in corect Procedure OO RAPRDD )
damsge ford ift and ERF location iy ! X al I I p e
Hring Material to | Forlift 5 Material Deliver location No damage to Visual Inspection |1 container | 100% ERP System
line delivered to to production meterial Velidate via ERF Material Handling Control of Non-Cenforming
40 production station Stored in comect Procedure Iaterial Frooedure
station location Op Verification [FOU-QA-PR-OD1)
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7. Control Plan

How to: The information at the top must be filled out to display details on the part, team involved,
and approval dates.

[ ] Protatype [ ]Pre-Launch [¥] Production

Control Plan Number

Key Contact/Phone

Jane Doe / (55) 5) -4567

Date (Orig.) @

Date (Rev)

Part Number/Revision e Core Team e Customer Engineering Approval Date (f Reqd.)
2584TT1/E
Part Name Supplier/Plant Approval/Date Customer Quality Approval/Date (If Reqd.)
Base, Mounting o 9
Supplier Name ? Supplier Code G Other Approval Date (If Reqd ) @ Other Approval/Date (f Req'd)
RGBS Aerospate & Defense BCGWE

0066

Prototype, Pre-launch,
Production: Product lifecycle
phases.

Control Plan Number:
Unique ldentifier facilitating

Quality Management tracking.

Part Number / Revision:
Unique identifier and revision
letter assigned to a part.

Part Name (Nomenclature):
Descriptive title or label for a
part.

Supplier Name: Name of the
company or entity providing
materials or services.

00000

Supplier Code: Known as
CAGE (Commercial and
Government Entity) Code.

Date (Orig.): Original date
when the control plan was
created.

Key Contact / Phone: Point
of Contact & Contact Phone
Number.

Date (Rev.): Date when the
control plan was revised or
updated.

Core Team: Key group of
individuals responsible for
production execution.

Customer Engineering
Approval / Date: Engineering
authorization date.

Supplier / Plant Approval /
Date: Authorization date of by
the supplier or mfg plant.

Customer Quality Approval
/ Date: Quality Management
authorization date.

Other Approval / Date:
Secondary authorization date
for control plan approval.

0060006

Other Approval / Date:
Additional validation or
authorization date.
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7. Control Plan

How to: The columns contain the information that is needed when filling out the plan. The plan
outlines the process, the characteristics involved, the methods to control the process, and the plan
if the controls fail.

PART/
PROCESS
NUMBER

PROCESS MACHINE, CHARACTERISTICS SPECIAL METHODS
NAME/ DEVICE REACTION
OPERATION | JIG, TOOLS CHAR. SAMPLE PLAN
' NO PRODUCT | PROCESS CLASS PRODUCT / PROCESS EVALUATION / CONTROL
DESCRIPTION | FOR MFG. ' SPECIFICATION / MEASUREMENT SI7E FREC. METHOD
TOLERANCE TECHNIQUE

O ® © © O O &

060606006

Part / Process Number: The
operational sequence number
denoting the operation steps.

Process Name / Operation
Description: Manufacturing
operation name.

Machine Device, Jig, Tools
for MFG: Unique identifier for
MFG equipment and tooling.

No.: Number of machine,
device jig, or tool.

Product: Define final product
when the process is
complete. (See PFMEA)

000006

24

® ® @ D

Process: Manufacturing
Process Key Performance
Characteristics. (See PFMEA)

Freq.: Sampling rate
frequency. Time between
samples.

Special Char. Class: Key
Performance Characteristic
Classification Type.

Control Method: Strategy or
technique employed to
monitor the system.

Product / Process Spec /
Tolerance: MFG Process
Allowable Tolerance Limits.

000

Reaction Plan: Predefined
set of steps to follow in
response to a deviation.

Evaluation / Measurement
Technique: MFG operation
measurement method.

Size: Quantity of parts inside
the sample size.
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[[] Prototype [[] Pre-Launch Production
Control Plan Number Key Contact/Phone Date (Orig.) Date (Rev.)
Jane Doe / ({55) 5) -4587
Part Mumber/Revision Core Team Customer Engingering ApprovalDate (If Reg'd.)
Z5B4TTIE
Part Mame Supplier/Plant ApprovalDate Customer Quality ApprovalDate (If Reg'd.)
Base, Mounting
Supplier Name Supplier Code Other ApprovalDate (If Reg'd.) Other ApprovalDate (If Reg'd.)
RGBS| Aerospace & Defense BCGWE
CHARACTERISTICS METHODS
MACHIME,
PART/ PROCESS NAME/ DEWICE SPECIAL REACTION
PROCESS OPERATION JiG TOOLS CHAR. SAMPLE PLAN
NUMBER DESCRIFTION FdR WFG NO PRODUCT PROCESS CLASS PRODUCT / PROCESS EVALUATION / CONTROL
o ’ SPECIFICATION / MEASUREMENT S[FE FREQ. METHOD
TOLERANCE TECHNIQUE
Transport Material to Correct Material Receive material WMaterial Cob Control of Non-Conforming Material
10 P Pla;1t Forklift for process in the | and transport to C;ntainer 100% Inspection Criteria Procedure
plant storage Inzpection Work Instructions (HO0-0A-PR-001)
Visual Inzpection
Inspect Material Gage 11 Material in good Inspect material No damage to material Wizual Inspection 3 pieces Every Inspection Work Instructions Control of Non-Conforming Material
20 condition using gage for Gage Inspection Container Gage Calibration schedule Procedure
damage (OO-0LA-PR-001)
Store material Forklift Material stored in Store material in No damage to material Wizual Inspection 1 container 1/zhift ERP System Control of Non-Con forming Material
30 correct location defined location Stored in correct alidate via ERP Material Handling Procedure ontroto T:n_ U'; orming Wateria
with no damage uging forklift and location )OO(FE_C,C\EPLIIJ.FEUU']‘
ERP system (OC-QA-PR-007)
Bring Material to line | Forklift Material delivered | Deliver location to No damage to material Wizual Inspection 1 container 100% ERP System
to production production station Stored in correct Validate via ERP Material Handling Procedure Control of Men-Conforming Material
40 station location Op Verification Procedure
(KOC-0A-PR-001)
Cut Outer Shape Cutting 13,1417 18, |[Outer shape of Cuts outer shape 0.031] Automated check of 100 Per Shift Automated check of shape Control of Non-Conforming Material
50 From Steel Machine 21 final product out of steel shest outer dimensions before moving to next Procedure
Process (OO-0A-PR-001)
Crill Holes Drrilling 7891112, |Two 8.545 holes Drrillz two holes 0.0 Go/Ne Go Gauge 100 Per Shift Gauge check before moving Control of Non-Coenforming Material
50 Machine 15,1619 into the outer to next process Procedure
shape (OO-QA-PR-001)
Remove Sharp Trimming MiA NiA Removes outer All sharp edges Visual inspection 100 Per Shift Visual check before moving Control of Nen-Conforming Material
70 Edges machine sharp edges in removed to next process Procedure
Add Mickel Plating Plating Booth Material receives Part processes ASTM BY33-04 Type V Wisual inspection Jw/Shift Machine Validation Work Control of Non-Conforming Material
Nickle plating through plating Class 3 Machine Validation Instructions Procedure
booth chekclist HWI Machine specs (OO-0LA-PR-001)
50 ldentification identification onto prezzue when to next procezs Procedure
part stamping part (OO-0A-PR-001)

Op. 80 identified as

Example _,
Significant Characteristic
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7. Control Plan

Element 7 Process Control Plan

JLTV Requirements

meets AIAG 2.2.7T.

Documented evidence Process Control Plan Control Plan or the one presented does not

Inadmissible
Mo documented evidence of a Process

meet AIAG 2.2.7.

Listed finished dimensions and tolerances
match the drawing.

High risk items identified on the PFMEA are

not adequately addressed.

Control Plan includes controls for all UTC
Member defined KCs and any producer
identified KCs from PFMEA.

Mo reaction plan exists.

Control Plan includes controls for any high
severity and high RPN failure modes

identified on the PFMEA (e.g. early warning,
control, system redundancies and mistake-
proof methods).

No inspection frequencies.

Key Process Inputs, Settings, Control
Methods, and SPC chart type are defined for
each critical operation.

Control Plan accounts for outside/sub-tier

processes, where appropriate [i.e., sub-tier
performs process that generates a KPC].

Reaction plans exist for nonconforming

condition/out of control situations (e.q.
containment, customer notification,

recovery, communication, stop the process

and inform supervision).
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JLTV PPAP Workflow

Next PPAP Element: 8. Measurement System Analysis
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S

L Z

7

\

Appearance

Approval
Report

~

J

Y

Sample
Product

Y

Master
Sample

Y

Checking
Aids

Part
Submission
Warrant

(r

’

41



aerospace & defense

Engi 8. Measurement System Analysis

Definition: Measurement System Analysis (MSA) is the statistical method used to show the
variation in the measurement system, which includes Gage R&R, Linearity, Stability, Bias, etc.

Purpose: The Measurement System Analysis connects to measurement data used in nearly every
manufacturing process.

NS &Y N

Measurement Process Total Variability

L

Set up the MSA Study \

500 ® ¢cc¢ ,
AR o ¢ © L

42
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DS sa. Measurement System Analysis

] | gaerospace & defense

How to: The supplier must populate all information in the PPAP workbook for:

Supplier Info

Part Info
Characteristic Info
Gage Info

Dimension / TOL Info

Appraiser Info

ANOVA (Analysis of Variance)

Gage R&R

SUPPLIER NAME.|Fe505 e e & Devorrses GAGE NAME]0 1 Micromeses NOMINAL: [ DATE: TRz
PART W0 2584771 Rew E GABE NO.:| GH- 1010 oL [ ERFORED BY- Lt
CRARACTERISTIC: GAGE TYPE:| O M o ormener oL 001 PMED BY:|cm Do
Ersaire infarmatian is filled
carmectly. Complete ANOVA Gage
R&R with reference to8b. GRAR
Requinsments. GAGE R & R SUMMARY ]

MEASL NT UNIT ANALYSIS
] J 4 HEAR-A 024759 REFEATARILITY (V) Murnbwer of Dizinct
RANGE  nom o " a i x a wz ¥ REARA ) moueMENT vARATION: 000703
UCIBILITY | WARNINGE
AR CATATICN NING, NOT ENOUGH
RER DISTINCT CATEGORIES
. (ET AT ABIITY A MESRRANTIAL T . WARNING, IF POWERTRAIN
COMPONENT, TOTAL GAGE R&R
TOOHIGH
WARNING, TOTAL GAGE RER
AVERADE 0z47EE TOOHIGH
RANDE 000726
% PROCESS % TOLERANCE
AFFRAL WARIATION [FTW) VARIATION [TOL)
1
TRLAL 3
AVERLGE Dzazal
RANGE [
REPEATABILITY RANGE CONTROL CHART
APPRAISER APPRAISER B APPRAISER C
0008 - A
0.00B 0008 -
——R.OF1 -
0.008 - 0.00B —+—R.0OFZ —s— R-OF3
—— UGLR el 0006 .
0004 4 —=—ioLR 0.004 . lELR 0004 L —= iR
000z —_ —_— | == =REARBAR 0.002 —_— — mREAAEAR 0002 = — —— — | —— =FEARELR
00— %—%—% %3 » = ¥ & 0.000 0000
1 2 3 4 5 & 7 & ©@ 1 1 2 31 4 & B T B @ W i z a3 4 &5 8 7 B @& 10
o A r
PART APPRAISER AVERAGE CHART
APPRAISER A APPRAISER B APPRAISER C
0255 £ 0,255 - 0.255 7
—— Kaug. OF ——ag-orz || oo ——Kaug. OF3
0250 & vorsmas || 0-250 4 - ) = LR
o i e et ey . e ] R uoLs
025 ¢ —A—LCLXEAR 0.245 4 A LCLER 0,245 1 — —LCLXBAR
0240 + — w EAREAR 0.240 —_— = NEAFRAR 0240 4 — e EARER
0235 0,235 S S S S S 0.235
1 2 3 4 5 & 7T E o 1 2 3 4 5 B 7 E 9 m 1 2 i 4 & @ 7 B & W
. »

Al caiouasions ave besed upon predicing 5,15 sigrmia (33% of fhe ares under e normal disibusion curve)
AN - W a e vl s e e e squire root sign, the iz veriaton (AV) defnits t 2

EXampie

43



fgb5| 8a. Measurement System Analysis

How to: Supplier / Part / Characteristic / Gage / Dimension / Tolerance / Appraiser Information

SUPPLIER NAME: | BGAGE NAME: NOMINAL : DATE: @
PART NO: GAGE NO.: TOL+} ) @
CHABACTERISTIC: GAGE TYPE: TOLLE PERFORMED BY-

APPRAISERA NAME:

AVERAGE@
RANGE

AVERAGE

XBARA

RBARA

Repeat for
Appraisers
B&C

Supplier Name: Name of the
company or individual
providing the product.

Part Number: Unique
identifier assigned to a
specific part or component.

Characteristic: A distinct
attribute or property of a part
or process. Bubbled Print.

Gage Name: Specific name
or model of the measurement
device used.

Gage Number: Unique
identifier assigned to a
specific measuring device.

Gage Type: Category or
classification of the
measuring device.

Nominal: Target or desired
value for a specific
dimension.

Tol(+): Maximum allowable
increase from the nominal
value.

Tol(-): Minimum allowable
decrease from the nominal
value.

Date: Date of the
measurement system
analysis study.

Performed By: Individual or
team who carried out the
measurement study.

Trial Data: Raw data
collected during the
measurement study.

Average & Range: Mean and
max/min of the data set.

XBARA: Average of all the
subgroup means in the study.

RBARA: Average of all the
subgroup ranges in the study.




fgb5| 8c. Measurement System Analysis

How to: ANOVA Gage R&R

0.007

0.006
0.005

0.001
0.000

REPEATABILITY RANGE CONTROL CHART
APPRAISER B

APPRAISER A
0.007 +
——R-OP1 0.006 room
—+—UCLR 0.005
—— UCLR
—s—LCLR

0.004 L
e R 0.004
0008 1 0.003
0.002 —— =RBARBAR 0.002 £ —_\—

0.001 +

12 3 4 5 6 7 8 9 10

0.000 ®

J

.
12 3 4 5 6 7 8 9 10

—— =RBARBAR

\

APPRAISER C
0.007
0.006 —— R-0P3
0.005 —=— UCLR
0.004 ¢
0.003 § LeLR
0.002 T ) —_ = = | = =RBARBAR
0.001 7
0.000

1 2 3 4 5 6 7 8 9 10

PART APPRAISER AVERAGE CHART

0.255

®

APPRAISER A

0.255 ¢

0.250
0.245

e oo - —+— UCL-XBAR

APPRAISER B

—— Xavg - OP1

—s=—LcLxBAR || 0.245 +

0.240

0.235

0.250 T
;——o—o{‘;_’&:__,—_,—_.—/' —a— UCL-XBAR

—e— Xavg - OP2

—=— LCL-XBAR

— -x8areAR (| 0.240 L

1 2 3 4 5 6 7 8 9 10

0.235

— = XBARBAR

1 2 3 4 5 6 7 8 9 10

\

APPRAISER C
0.255

—_— X -0P3
0.250 9
4 — UCL-XBAR

0.245 —=— LCL-XBAR

0.240 —— = XBARBAR

0.235

1 2 3 4 5 6 7 8 9 10

060006

Repeatability Range
Control Chart: Tracks time
variation from measurements.

Part Appraiser Average
Chart: Average measurement
per appraiser per part.

Equipment Variation (EV):
Variability due to the
measurement instrument.

Appraiser Variation (AV):
Variability due to the
individual performing the test.

00006

GAGE R & R SUMMARY ]

[APPRAISER VARIATION):  0.008

PART VARIATION (V). 0.012

TOTAL VARIATION (TV).  0.054

MEASUREMEMNT UNIT AMALYSIS

REPEATABILITY (EV)
{EQUIPMENT YARIATION:

REPRODUCIBILITY (AV)

WARNINGS

SWARNING, NOT ENOUGH
DISTINCT CATEGORIES
SWARNING, IF POWERTRAIN
COMPOMENT, TOTAL GAGE
R&R TOO HIGH

R&R

SWARNING, TOTAL GAGE R&R

TOO HIGH

% PROCESS % TOLERANCE
VARIATION (PTV) VARIATION (TOL})

% EQUIPMENT VARIATION: 96.39 172.18

Gage R&R (GRR): Combined
estimate of repeatability &
reproducibility.

Part Variation (PV): Variation
detected in the parts
measured in the study.

% Process Variation (PTV):
Variation as a percentage of
total process output.

Total Variation (TV): Overall
variability from all sources of
variation.

% Tolerance Variation
(TOL): Variation as a
percentage of total tolerance.

No. Of Distinct Categories:
measurement of variation in
sample parts
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How to: Attribute Agreement Analysis

Part Mumber @ Gage Mame @ Date Performed @ (Appraizer &
Part Name @ Gage Number @ Gage Type @ Appraiser B @
Characteristic @ Pass Condition @ Fail Condition @ Appraiser C
DATA TABLE
Reference
PART A1 A-2 A-3 B-1 B-2 B-3 Cc1 C-2 c.3 Re@ce V& Cﬁ
1

00000

Part Number: Unique
identifier assigned to a
specific part or component.

Part Name (Nomenclature):
Descriptive title or label for a
part.

Characteristic: A distinct
attribute or property of a part
or process.

Gage Name: Specific name
or model of the measurement
device used.

Gage Number: Unique
identifier assigned to a
specific measuring device.

0000806

Pass Condition: Acceptable
result for characteristic; this is
the Upper Limit.

Date Performed: Date
when Attribute Agreement
Analysis performed.

Gage Type: The category or
classification of the
measuring device.

Fail Condition: Rejectable
result for characteristic; this is
the Lower Limit.

Appraiser: Personnel
performing analysis.

Part Data: Pass/fail results
captured in the analysis. "0" is
Fail, "1" is Pass.

Reference: Actual pass/fail
result of the part being
measured.

Reference Value: Actual
value of the part being
measured.

Code: Pass / Fail Results. “+”

for a pass, “x” for a fail.
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How to: Crosstabulation Analysis for Appraisers A, B, and C

Repeated results for
A * C Crosstabulation
B * C Crosstabulation

Kappa results

A * B Crosstabulation
o 1 Total
0 Count 0 2 2
A Expected Count 0.2 1.8 2.0
1 Count 2 14 16
Expected Count 1.8 14.2 16.0
Total Count 2 16 18
Expected Count 2.0 16.0 18.0
Kappa A B C
A - -0.12 -0.12
B -0.12 - 0.44
C -0.12 0.44 -
DETERMINATION
AxB Poor Agreement
AxC Poor Agreement
BxC Some Agreement

Determination
for each
crosstabulation
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. Measurement System

Analysis

AM GENERAL

Attribute Agreement Analysis

Example

Fart Mo Gage Mara Dt Frariomned fppraises A Ensure information is filled correctly. complete Gage RER
2584771 Rev: E GoNe-Go Pin Set TIA2023 Jane Dos attribute Agreement with reference to 8b. GRER Requirements.
Fart Mama |G Mo (Gage Type Appraiser B For the Pazs/Fail conditions, the Pass is the maximum condition
Bass, Mounting GMN-1020 Gags Pins John Smith and Fail is the minimum condition. The "Reference” column is to
Cranctenstc Fail Cordion Pperaiser C show if the information in the data matches the expected
7 05565 0.5355 Brian Doe outcome. The "Code™ column is for pass or fail of the gage, with
DATA TABLE A Tanulaion BC Tabuation AC Tabulation
Reference
FART A A2 A3 B- B-2 B-3 c- C-2 C-3 Reference Value Code 1 z 3 1 z 3 1 z ]
1 1 1 0.5479 X d El d b c d b c d
2 1 1 1 0.5537 + d d d d d d d d d
3 1 1 i 0.5455 + d d d d d d d d d
4 i 0 0 X b c d E] d d b c d
3 1 1 1 + d d d d d d d d d
[ 1 1 1 1 1 1 1 1 1 1 + d d d d d d d d d
T

Risk Analysis

A * B Crosstabulation

Count

Count

Totat

red Count

B * C Crosstabulation

Cl Count
Expected

Count

1 Count
Expected

Count

Tota

Count
Expected

Count

A * C Crosstabulation

Count

cted Count

Count

EEL]

=

R

DETERMINATION

Some Agresment

Foor A

ment

] 1|
% |4 |
0|0|m)

Some Agreemant

1AFO003 Bd. GRER Al Agr

Example

e ammgensrain transt com]
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aerospace & defense

How to: Meet all AM General MSA Requirements

Element & Gage Repeatability & Reproducibility (GR&R)

Variable Analysis JLTV Reqguirements Inadmissible
Anova Method is only acceptable method.

Demonstrated Gage Capability Studies Gages used have inadequate
- Select a minimum of 10 parts. completed for all measurement devices. measurement resolution.
- Select a minimum of 3 operators.

Gage resolution specified meeting 10:1 Only gage calibration system.

ground rule,
Results Producer action plan{s) in place to address Ni:rél:}?lti’tiqr:asﬁtzitlloa: r:}:ra:cftorrni:fe
-Number of distinct categories shall be 5 or greater. unacceptable gage capability results. P

requirements.

-For Powertrain and like type components Total Gage R&R shall be less than 10%.
-For all other components Total Gage R&R shall be less than 20%.
-Please consult your SQE for any variable results over these limits.

Attribute Agreement Analysis

Attribute Risk Method is only acceptable method.

-Select a minimum of 3 operators, perform 3 trials.

-Select a minimum of 50 parts.

-Validate selected parts with variable gage such as CMM.

-10% below and above boundary limits.

-25% at and around upper and lower boundary limit.

-30% between boundary limits to represent range of normal process variation.

Results
-Kappa coefficient between operators must exceed 0.70, greater than 0.80 preferred.
-Kappa coefficient operator to standard must exceed 0.70, greatet than 0.80 preferred.
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JLTV PPAP Workflow

Next PPAP Element: 9. Dimensional Report
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O. Dimensional Results

Definition: Dimensional results show that the
physical part measurements meet the drawing

AM GENERAL

Dimenstonal Teet Reeults

cepasce & Dresferme:

aseh pammsire [ 2554771
AR MAME

SLPPLIER COCE. [Brse, Mouriing

req u | reme ntS . — : _“lr FEES P e & s ]
Purpose: Ensure that the production process can T_ e | & .
produce parts according to print requirements. If < — :
there are issues with meeting the drawing —— et :
requirements, changes must be made to the 1 = .
Process Flow, PFMEA, or the Control Plan to fix the 0 I I ]
cause of the issue. : s B S

e & /=% — —= —h

o] ="

L T

, e Example

CECER

CAGE CO0E
80064

PART NUMBER
2104771

[ENGINEER
s

[DESIGN APPROVAL BASE, MOUNTING

[MODEL APPROVAL
W RAY

1AFDO0S 93 Dimens | onal Test Results

Printed Copy Unconkrolied

Lassi EciBion on AMD

miranet 3 (WD rios smgenaral

eéramedoom)

Examp I_g )
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rgbs:

O. Dimensional Results

How to: For the top portion of the Dimensional Results form, information needs to be filled out to

provide details on the supplier, the part it is being completed on, and the inspection facility involved.

SUPPLIER NAME:
SUPPLIER CODE:

PART NUMBER.:

PART MAME:

MAME OF INSPECTION FACILITY:

DATE:

Supplier Name: Name of
supplier that produced
sample part.

Supplier Code: Unique code
(typically a Cage Code)
identifying the supplier.

Part Number: Unique
number assigned to identify
the sample part.

Part Name: Name given to a
part or product.

Facility that performed
inspection to sample parts.

Name of Inspection Facility:

Date: Date of when
inspection on sample parts
was performed.

Revision: identifier of design
record revision used to
produce sample parts.

REVISION
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rgbs:

O. Dimensional Results

How to: For the bottom portion of the Dimensional Results form, information needs to be filled out

for all 6 parts. The dimension information needs to be entered in from the bubbled drawing with

accurate information. The results must be entered as taken, with failing measurements resulting in

the cell turning red. This shows a failure in the measurement to meet the requirement dimension
and tolerance, which causes in a failure of the inspection of the part.

Supplier required to provide marked up drawing to identify items inspected.

TOLERANCE

SPECIFICATION /LIMITS

MEASUREMENT RESULTS (DATA)

TEM DIMENSION / GAGE QTy.
’ SPECIFICATION . . M TYPE" TESTED | Fiece 1 Fiece 2 Piece 3 Piece 4 Piece 5
ex 4 1.000 | 1.000 3 5 Gaﬁier 3] 4.000 4.000 4.000 4.000 4.000

0000 °

Item: Identified note
or dimension from drawing to
be measured on sample part.

Dim / Spec: Specified
measurable extent of feature
as specified on the drawing.

Tolerance -: Low tolerance of
dimension as specified in the
drawing.

Tolerance +: High tolerance
of dimension as specified in
the drawing.

Spec / Limits Min: Low limit
(or minimum) of dimension as
specified in the drawing.

006006 "

Spec / Limits Max: High limit
(or maximum) of dimension
as specified in the drawing.

®

Gage Type: Type of gage
used to measure dimension.

QTY Tested: Quantity of
parts with dimension
inspected.

Data: Dimensional data of
measured results for each
individual part.

OK: Checkbox specifying
dimension measured on parts
are acceptable to drawing.

Not OK: Checkbox specifying
dimension measured on parts
are not acceptable to drawing
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a. Dimensional Results

How to: A completed Dimensional Results form will have all the items filled out for all the necessary

dimensions in the bubbled drawing. It will also determine if the part passes or fails the inspection.

For Drawing notes, enter "1" in
results columns if verified good, "0"
if verified fail.

Ensure information is filled
correctly. Complete dimensional
test on selected parts and record
results.

SUPPLIER NAME: TRUE PART NUMBER: [2584771
SUPPLIER CODE: BCGWE PART NAME: ase, Mounting
HAME OF INSPECTION FACILITY: RGBSI Aerospace & Defense I -E
DATE: TI32023]
Supplier reguired to provide marked up drawing to identify tems inzpected.
_ . . TOLERANCE SPECIFICATION / LIMITS EAET aTy. MEASUREMENT RESULTS (DATA)
= DIMENSION | SPECIFICATION - - -~ o e T T e T T T E— oK | MOToK
N1 0000 | 0000 1 1 Walidation 6 1 1 1 1 1 1 X -
Nz 000 | 000 1 1 Walidation 6 1 1 1 1 1 1 X =
N3 FE SRE R aom | oo 1 1 Validation & 1 1 1 1 1 1 X -
N4 000 | 0000 1 1 Walidation 6 1 1 1 1 1 1 X =
t
NS (MFR CAGE CODE) aom | aom 1 1 alidation 8 1 1 1 1 1 1 X =
6 250 250 a o 250 Profilometer (] 125 100 125 50 120 110 X -
7 0.5455 00105 | 00105 0.535 0.556 LD Wic. L] 0.540 0.53% | 0.540 0.541 0.544 0.546 X -
8 2 o0 | 2000 2 4 Count [ 2.000 | 2.000 2.000 2.000 | 2.000 2.000 X -
] 0.000 Q000 | 0000 0 0 Visual [ 0.000 0.000 0.000 0.000 0.000 0.000 X -
10 0.500 Q083 | 0063 0.4375 0.5625 CNK (] 0.484 0.530 0.513 0.471 0.430 0.475 X -
1" 0.125 0081 | 0063 0.0625 0.1875 CHM L] 0108 | 017 0102 0.160 0.100 0.078 X -
12 0.500 aoH | oo 0.48875 | 0.53125 CHMM [ 0.459% | 0.48% | 0.520 0.522 0.455 0.522 X -
13 1.6875 Q083 | 0083 1.625 175 CNK [ 1.748 1.660 1.737 1.661 1.625 1.655 X -
14 2375 a0t | e 2.344 2.406 CALIPER (] 2.366 2.385 2.385 2.393 2387 - -
15 0.750 000 | 000 0.75 0.75 CHM ] 0.750 0.750 0.750 0.750 0.750 0.750 X -
18 1.250 Q083 | 0083 1.1875 1.3125 CNK [ 1.280 1.264 1.245 1.280 1.232 1.222 X -
17 1.125 Q083 | 0063 1.0625 1.1875 CNK (] 1.085 1477 1118 1.071 1.088 1.106 X -
12 2.500 0081 | 0063 24375 2.5625 CHM L] 2.506 | 2505 | 2559 | 2515 | 2.552 2.549 X -
19 2.469 00 | oo 2.459 2469 CHMM [ 2.459 | 2459 | 2459 | 2469 | 2.469 2.459 X -
20 0.250 ans | aos 0.235 0.265 0-1 Mic. [ H 0.264 0.263 H 0.257 0.251 - H
21 0.825 Q083 | 0063 0.5625 0.6875 CNK (] 0.632 0.566 0.501 0.588 0.566 0.573 X -
t T T T t 1

Example
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Ob. Weld Dimensional Results

How to: A completed Weld Dimensional Results form will have all the items filled out for all the
necessary Weld dimensions in the bubbled drawing. It will also determine if the parts pass or fails
the inspection.

SURRLIER NAVE: RGBS| Aerospate & Defense PART NUNEER: 2534711
SUPRUERGODE. |CONE o FART NAE Base, Mounfing
NAME OF INGPECTION FACILITY: RGES| Aerospace & Defense | REVISION: |E 11481980
ME | Ty Exam p I e
SLpp\iarra:Lile:toee:Lpplirttoi:areilarrs‘ e_ _e 6 e e‘ 9 ‘l:; Ensure information is filled correcty. Weld
PR LEWE IFEC LT Weld Check Results symbol and weld description will come from the
IEM | WELD DESCRIPTION WELD SuoL West &% SECFIAR | IPECHCATN Gae Piece | Pitce 1 Fiere ) o h:nﬂn bubbled print. -
CUKFED O LM WELD | WELD | WELD | WELD | WELD | WELD | WELD | WELD | WeLD = PQR#: Procedure Specification Record
WIDTH | LENGTH [PASSIFAIL| WIDTH | LENGTH | PASSIFAL| WIDTH | LENGTH | PASSIFAL WWPSE: Welding Procedure Specification
o PR will only be filled out upon request.
i ’
Wi |Doub Fle VENR-STLONG 0% 27 03 03 1% 275 Calper P I P I b I
#NA

Document Information: Fill
out information providing
details about supplier, part,
and inspection facility.

Weld Description: Document
the weld description from the
part print.

Weld Symbol: Document the
weld symbol from the part
print.

WPSH#: Document WPS#.

PQR#: Document PQR (If not
prequalified).

Weld Spec: Width and
Length specifications.

Weld Spec Limits:
Document Weld check limits.

Gage: Document gage type
used to inspect welds.

Weld Check Results:
Document results from Weld
measurements.

OK/Not OK: Document if
weld passed all part
inspections.
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Element 9 Dimensional Test Results
JLTV Requirements Inadmissible
100% dimensional inspection is required
for a minimum of six (6) parts for each
PPAP submittal, including subcomponents
if the part or assembly is purchased ata
higher level than the lowest level defined in
the JLTV Technical Data Package and
Computer Software Package. In the event
that less than three parts are ordered, all
parts shall be subject to 100% dimensional

Dimensional inspection only for one part.

inspection.
Additional sample parts represent all Some features checked in an over-
process streams. inspection found to be out-of-tolerance.
All dimensional characteristics are Missing or incomplete dimensional
accounted for (ref. ballooned prints). characteristics.
CTQ features are identified. Features found to be unaccounted for.

Zero non-conformances.

For design authority suppliers, 100% of
outline drawing characteristics, with actual
values.

If the product drawing relies upon the 3D
CAD model to fully define the part, the
PPAP shall include evidence that all
measured samples conform to the
geometry and associated GD&T
requirements defined by the 3D CAD
model.
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JLTV PPAP Workflow

Next PPAP Element: 10. Material performance Test Results
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Definition: The Material and Performance Test Results are a summary of all the tests performed

on the part as specified in the drawing. It also includes the First Article Test (FAT) Report.

Purpose: These test results are important documentation to prove that the part meets all its
performance expectations and can perform in the necessary application.

AM GENERAL

MISSION READY *® FUTURE DRIVEN

Material and Performance Test Results

MATERIAL AND PERFORMANCE TEST RESULTS

(ATTACH COPY OF ALL LAB TESTING DOCUMENTATION TO ELEMENT 17, RECORDS OF COMPLIANCE)

SUPPLIER MAME: HQGBSI Aerospace & Defense PART NUMBER: 584771
SUPPLIER CODE: rBCGWG PART NAME: ase, Mounting
NAME OF INSPECTION FACILITY: RGBSI Aerospace & Defense | | REVISION: E
DATE: | 7/3/2023
Material / Performance Spec. e - A QTY NOT
Specification / Limits Test Date Test Results OK
Number P Tested OK
WSS-M2P177-C3 C3 -9 weeks EXAMPLE X
Corrosion Cycle rust > 1mm spread 11172023 6 6 parts -9 week cyclical testing; Exhibits >1mm rust

Header: Main information about
the Material and Performance
Test Results report.

Material Spec. Number:
Specification number for test
being performed.

Test Date: Date when test report
was completed.

Specification/Limits:
Specifications to which parts are
being tested.

QTY Tested: Quantity of parts
tested.

Test Results: Reported test
results.

OK/NOT OK: Mark if parts
passed testing.
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Definition: Certifications of material performance that include the specification, limits, and results.

How To: Submit all material certifications referenced in the Dimensional Results and the Material
Performance Test Results matrix. All material requirements called out in the Design Record shall
have certifications and results. Material Certifications shall include a header box that includes the
Drawing Number, Revision, and Characteristic note that it pertains to.

Print#12615030 Rev A
Note 2

Part # 6033866/6033867

Melissa Timblin

@ 1 ‘t 03/03/2023
Contact: Travis Dahlman TEST CERTIFICATE — EAR-CONTROLLED DATA
American Fabricated Products P.O. No. -
;E;?I:,‘g 1?:(‘; l:n‘:quqsﬁ Report No AMED21-22-11-10238-2

' Date Received 1111772022

Report Date: 11/21/2022

Report Delivered Via: tdahlman@american-fab.com

Aftachments: Naone

Work Requested: Expedited tensile testing of one (1) aluminum extrusion

Tensile Testing

Test Method ASTM B557-15
Elongation Method | Elongation after Fraciure
Specification Customer Requirements
Conformance The specimen conforms 1o the cited requirements
) Initial Initial Initial Gauge u'msto::;‘“r'e'd u"";f,:fn;f,r,'s"e Elongation
Specimen Width | Thickness Length ol (ksi) (%)
(in) in) (in) Min Min WMin
Reguirements = 2 = 18 29 NS
T4-Sample 0.500 0131 2.0 31.0 33.4 12.0
“This document contains technical data whose export and re-export/ retransfer i subject to conirol by the U.S. Department of Commerce under the:

Export Adminiiration Act and the Export Adminstratlon Rgulations. The Depariment of Sammaroa's piior wrillan approvel may ba roguired for the
BXpORt of 16-axpor/ratransfir of such tachnical data to any foreign persan. foreign entity or foreign organization whether in the Unitsd States or abraad

——
Ao 7.,

Nichelas Piwowar

Depariment Manager, Quality and Technical Operations
245-560-4013

of the material, please let us know. This preject shall be ge
Contions of Sale aiwt Ferformmance f Tesling Services by Element Waturials Technology. In n svent shall Elemart be liabie for any
consequential, special or indirect loss or any damages above the cost of the work.

Page 1 of 1

/fail) to a swul caﬂun or standard are

The 123t report shall nal be eproduced except i 1ull, without the wiitlen approwal of Element Materials Technology. The results of the tests
apsty only 19 the samples roceived and the s slad. When statements of arfomi (9.3
reci

ompliance to

Statsments or enimes o e rebDFl May e punisned as a felony
is 1o retain test components and sample remnants for
ich wll be retained for 30 days after which time they wi Il be discarded. If you would like 1o make altemate
werned exclusively by the Genesal Terms and

0 days from the report date. exclusive of cleaniiness and
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fgbsi 10c. First Article Test Report Resources

Definition: The First Article Test Report is a summary of all the tests performed on the part as
specified in the drawing, presented as CUI documentation in the AM General required format.

How To: For all Component First Article Testing (CFAT) please use the AMG CFAT Workbook
(1AF0354) found on the Supplier resource website. Use the same document for all First Article
Testing (FAT) as well.

ATTENTION

Controlled by- PEO C3&CSS JPO JLTV

Controlled by: AM General, LLC
CUI Category(ies): CTI
Distribution Statement C

POC:
Matthew Fillio

Matthew. Fillio{@amgeneral.c:
(574-254-2979)

ATTENTION
All individuale handling this mformation are required to protect it
from unantherized disclozure

Handling, storage, reproduction, and disposition of the attached d ) must
'be in accordance with 32 CFR. Part 2002 and applicable agency policy.

Access to and d. ination of Controlled Unclassified Inf: ton shall be
allowed 2z necessary and ible to any indi ion(s), or

grouping(z) of users, provided such access or dissemination is consistent with
or in furth fa Lawful G Py b i

with i
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Results

Element 10 Materials Testing, Performance Testing, First Article Test (FAT) Report

JLTV Requirements
Compliance to the following are required to
be documented, as applicable: Raw
Materials Certifications, Performance Test
Reports (which identify that all specified
performance requirements on the Design
Record have heen demonstrated), Surface
Finish Requirements, Marking/Labeling
Requirements, Paint/Plating Requirements,
Welding Documentation (necessary to
demonstrate conformance to specified
weld requirements such as procedure
specifications, certifications, procedure
qualification requirements, etc.).

Inadmissible

Documentation for Raw Materials
Certifications or Performance Test
Reports are missing or incomplete.

Compliance information for any other
material or material process (e.g. heat
treatment) or performance test requirement
specified in the Design Record but not
included in the list above shall be included.

The supplier is responsible for presenting
Certificates of Conformance (COC) and
Material Test Reports for Raw Materials for
review.

Certificates of Conformance missing or
incomplete.
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JLTV PPAP Workflow

Next PPAP Element: 11. Initial Process Studies
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I'g':l5i 11. Initial Process Studies

Definition: Includes all SPC charts to prove processes producing critical/significant characteristics
have stable variability.

Purpose: To ensure that the process can produce special characteristics that meet the
organization's standard. If Process is not stable, the organization shall identify, evaluate and,
wherever possible, eliminate special causes of variation prior to PPAP submission.

LERSITS Realistic Statistical Process Control:
Natural Variation Process Centering The app|ication of statistical
Capability USL — LSL USL — % % — LSL methods to monitor and control
Under Statistical =% Cpk = Min ( e 39 ) the quality of a production process
Process Control p ‘p Cp

Oc, = sample set

Special Cause Variation Upper

Performance — USL — LSL _ ... (USL — X X —LSL | i
p 60 Ppk = Min 3 '3
New Process Pp Op, Op,
Op, = entire dataset
LSL v LSL USL

Out of _ X1 + X2 + X3 + . Xn
Tolerance X =

n

/ Y (x—x)2
0= n—-1 63

Ob e - -
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11. Initial Process Studies

How to: Fill out the relevant information outlined below to document the supplier, part number, and
tolerance of the dimension being measured.

Supplier Name:

Supplier Code:

Part Number:

Nominal:

Tolerance (+):

Tolerance (-):

Sub-Group# Value 1 Value 2

L]

2
3
4
5
6

Characteristic:

Reason For Study:

Study Date:

Prepared By:

Date Completed:

Value 4 Value 5

Supplier Name: Name of the
company or entity providing
materials or services.

Supplier Code: Known as
CAGE (Commercial and
Government Entity) Code.

Part Number / Revision:
Unique identifier and revision
letter assigned to a part.

<--- Fill in data horizontally for each subgroup

Note: Complete all "white" cells in Blue Area.

Nominal: Designated size of
a dimensioned feature.

Tolerance (+): Allowable
value that a measured feature
can be above nominal size.

Tolerance (-): Allowable
value that a measured feature
can be below nominal size.
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fngi 11. Initial Process Studies

How to: Fill out the relevant information outlined below to document the characteristic, study
details, and the dimensions taken on the part.

Supplier Name: Characteristic:

Supplier Code: Reason For Study:

Part Number: Study Date:

Nominal: Prepared By:

Tolerance (+): Date Completed:

Tolerance (-):

Sub-Group# Value 1 Value 2 Value 3 Value 4 Value 5

1 <--- Fill in data horizontally for each subgroup

@ Note: Complete all "white" cells in Blue Area.

2
3
4
5
6

Prepared By: Name of
personnel who initiated the
study.

Characteristic: Dimensioned
feature of a part defined by
design data.

Reason For Study: Include
number of request form, or
reason for initiating this study.

Study Date: When was this
study initiated.

Date Completed: Date that
study was completed.

Sub-Group Data: Values of
measured data taken from
sample parts.
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Actual: Required:
Sussiler Hams: : 5 4 .
e cove P - : R cPK: R B 167
Fart Humbsr: B2 1) - : TruEE
] L] ; Actual: Required:
Tolsranoe (+: H A3 L
PPK: 1.25 PPK: 1.33
Toleranos ()
BubBroup®  Vaoa 1 Valua 2 Valua 3 Valua § .
4 < Fill in dsta horizontally for zach suberoup Enter actual CPK and Enter required CPK
2 PPK values above. and PPK values
3 Mote: Complate all *white” czlls in Blue Arsa. Values that are out above.
: Ensnn.; Information is filiec correctly. Complete Inftial Process Stucy for all of tolerance will
special )
N automatically turn
All Critical Characteristics shall demonstrate a minimaum Cpk of 1E7. d
All Significant Characteristics shall demansirate a minimum Cpg of 133 re

Pari Number: SCENE Charsoferichio: B Aotust: Faquired:
FRG Namger: 2554771 i Steal i s Foafion L 187 Element 11 Initial Process Studies (IP§)
Mominal: 05455 Inaident : TIWIOEI . . .
Taeranosis) 0105 P P o po— JLTV Requirements Inadmissible
ranzs 5 Compisisd: TIEIE . : 1.33 . "
e B o = N B All defined KPCs are identified on the PFMEA,
- - - - - —{f erersctucovang | [ eter e coe Process Flow Map, Control Plan and work KPCs are not documented on PCP.
PR ETHE nd PPE val i i
1 05468 054508 05412 05418 05416 054437 O00ET ::EJ::I::::::“:M : veles l“ EtWCtlonsl
2 05405 05434 05435 05480 05415 05430 00055 thOlEI?I'lCE 'l\l'i"
3 05436 05438 05458 05424 01T 05435 00041 tomaticzlly o - PO :
" e [ o [ oo [ oo [ o o | om ] oo The requirements for significant production
f oz | osme | osem | osws | osen | oses | ooom runs (PPAP Manual 2.1) and Quality Indices
8 05433 05451 05418 05405 05445 0543 00042 {PPAP MﬂllllﬂlZ.Z.'l'l.Z} 5l,la” mln
nar kmar s accordance with PPAP Manual (Fourth
ue: 0577 dgmeooon Edition) Appendix H. All other PPAP Manual
LCL: 05395 PR Vaius |§ Unacoapiatie: [R-Bar: Q0055 . . .
FER Viuals Unaccactsbie 2.2.11 requirements apply as written in the
PPAP Manual (Fourth Edition).
|Ear UL 05580
UCL: ooze LaL: 05350
= — EX am p l € Producer can show evidence that SPC Is No evidence that control charts exist for
X-har Chart R-bar Chart h-elng implemented for PW defined or self-

selected KCs using control charts. either Customer/Producer KCs.

f.ildn 1

Initial Process Studies shall be performed on
all special characteristics. All Critical
Lk Characteristics shall demonstrate a
: : : : - : - - minimum CpK of 1.67, all Significant
Characteristics shall demonstrate a
minimum CpK of 1.33.
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rngi 12. Qualified Laboratory Documentation

Definition: Record certification / documentation of the testing facilities used to generate reports to
satisfy JLTV PPAP testing / inspection requirements.

Purpose: Ensures that any identified laboratory is qualified for the type of measurements or tests
conducted.

How to: Provide Certificates of Registration / Conformance as a part of the PPAP Package.

[

'ACCREDITED)

Example documents to include: A2LA Lab Accreditation 67
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12. Qualified Laboratory Documentation

How to: If the Qualified Laboratory Documentation isn’t required, suppliers must record on the

Cover Page that Element 12 is Non-Applicable.

AM GENERAL

MISSION READY * FUTURE DRIVEN

Production Part Approval Process

(PPAP)

PPAP PART NUMBER 2584771
PPAP PART REVISION LEVEL: E
PPAP PART NAME Base, Mounting

FPAPSUBMITTALDATE  5030.01.23

PRAP INTERIM D

FRAP FINAL

Non- icable Elerments. - List below the ELIGIBLE ekements that are non-applicabile to this PPAP ([Ex 4. DFMEA)

AM GENERAL/SUB-CONTRACTORS SHALL COMPLY AS APPLICABLE IF ANY NON-APPLICABLE ELE MENT

USTED BECOME S APPLICABLE

Element 2 - Engineering Change Documents
Element 3 - Engineering Approval Documents
Element 4 - DFMEA - Not Design Responsible

Example

ESENT NAVE
JohnDoe

LARDOO3 0. FRAP Cover Sheet

Lazest Ecizion on AMG v ane Ste ey de amgeneraing an e com B 21Ny 204

Element 12 Qualified Lab Documents

JLTV Requirements Inadmissible

Inspection and testing for PPAP shall be
performed by a qualified laboratory as
defined by customer requirements (e.g., an
accredited laboratory). The qualified
laboratory {internal or external to the
organization) shall have a laboratory scope
and documentation showing that the
laboratory is qualified for the type of
measurements or tests conducted.

Missing or incomplete gualified lab
documentation.

When an externalicommercial laboratory is
used, the organization shall submit the test
results on the laboratory letterhead or the
normal laboratory report format. The name
of the laboratory that performed the tests,
the date (s) of the tests, and the standards
used to run the tests shall be identified.
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Engi 13. Appearance Approval Report

Definition: Certification that a part meets the customer’s aesthetic and design requirements based
upon for the physical appearance requirements.

Purpose: To ensure that the product appears to be in the correct condition with the specified
finish, dimensions, and formality.

Things to look for:

-
<

\ 4

(GAP)
(COLOR) -

EXN

(BRILLIANCE)
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How to: If an Appearance Approval Report is required, fill out the form with the appropriate
appearance measurements. These appearance requirements will be called out in the Design

Record. If the Appearance Approval Report is not required, suppliers must record on the Cover
Page that Element 13 is Non-Applicable.

AM GENERAL !:ngi Appearance Approval Report

MISSION READY % FUTURE DRIVEN

PART DRAWING |APPLICATIC)N
NUMBER NUMEER [VEHICLES)
PART BUYER E/C LEVEL DATE
Production Part Approval Process — —
ORGANIZATION MANUFACTURING SUFPLIER
NAME LOCATION CODE
(PPAP) REASON FOR ] PART SUBMISSION WARRANT [] SFECIAL SAMPLE [0 RE-SUBMISSION OTHER
SUBMISSION [] FRE TEXTURE [0 FIRST PRODUCTION SHIFMENT  [] ENGINEERING CHANGE
APPEARANCE EVALUATION
PPAP PART NUMBER 2584771 AUTHORIZED CUSTOMER
ORGANIZATION SOURCING AND TEXTURE INFORMATION FRE-TEXTURE REFRESENTATIVE
PPAP PART REVISIONLEVEL: E EVALUATION SIGNATURE AND DATE
PPAP PART NAME Base, Mounting CORRECT
AND PROCEED
CORRECT AND
FPAP SUBMITTALDATE  503().01-23 RESUBMIT
APPROVED TO
ETCHTOOL/EDM
rrewrem [ ] COLOR EVALUATION
TRISTIMULUS DATA METALLIC | coLOR
e [ ] GOLOR] MASTER | MASTER |MATERIALMATERIAY HUE VALUE | CHROMA | GLOSS EBRILLIANCHSHIFFING  FaRT

SUFFIX| DL*| D" | Db~ | DE* |CMC{MUMEER| DATE TWFE |SOURCE| meo | vEL | Gem | B | weHT| owss | orey [cusas sosd | vow | saed | vow | SUFFIX | DISPOSITION

Non-Applicable Elements - List belowthe ELIGIBLE elements that are non-applicable to this PPAP (Ex 4 DFMEA)

AMGENERAL/SUB CONTRACTORS SHALL COMPLY AS APPLICABLE IF ANY NON-APPLICABLE ELE MENT

USTED BECOMES APPLICABLE

Element 2 - Engineering Change Documents

Element 3 - Engineering Approval Documents

Element 4 - DFMEA - Not Design Responsible

COMMENTS: |
ORGANIZATION FPHONE NO. DATE AUTHORIZED CUSTOMER DATE
SIGNATURE REPRESENTATIVE SIGNATU

Example

Element 13 Appearance Approval

FE T T = JLTV Requirements Inadmissible
Ea = S Required when appearance reguirements Missing or incomplete data when
R — are specified in the Design Record. appearance requirements are specified.
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14. Sample Production Parts

Definition: Sample parts from the initial production run (PPAP run) with the exact number required
being defined by the customer.

Purpose: To ensure that the product being produced on the line meets the customer’s
expectations and requirements.

How to: Fill out all the appropriate information on the Sample Part label and attach it to the sample
part. Take pictures of the part and include them in the Sample Part tab.

STOP!

MOVE TO QUALITY HOLD

n
This labelis to be secured to all four sides of all the dunnage for the Quality Hold material. This
iabel must be printed on YELLOW 8.5X11 paper so that it will be clearly visible

PTR / PPAP| & ch=kb

CAR #

Deviation #

Special Inspection Required | B check box ifspacal inspaction requied

Safety Items - Certification Required| B credt

First Shipment, New Revision | [ check box it st shipmert of a e e sian

Note:

Example ™

Part Number: Unique
identifier and revision letter
assigned to a part.

of the material used to
product sample part.

Supplier Name: Name of
supplier that produced
sample part.

Supplier Code: Unique code
(typically a Cage
Code) identifying the supplier.

Part Number 2584771 1

Part Print Revision E 2 Part Print Revision: Iteration Supplier Inspected By &

Material Revision F H .

Supplier Name RGBSI Aerospace & Defense }i Of the deS|gn record used to Date Suppller personn9| WhO
Suppler Code 8caws P product sample part. performed inspection and date.
Supplier Inspected By & Date John Smith } n T N

Reason (as applicable): 6 Matel’la| ReV|s|0n |terat|0n Reason Reason for

providing a sample product.

Note: Option for supplier
personnel to include
additional information.
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AM GENERAL 14 Sample Parts

MISSION REA

Ensure information is auto filled
USG PPAP # 2584771 correctly (PRAF Submittal Date will
autofill from PSW). sample parts
must includs 2 label 35 shown in

REV E 14b. Sample Parts-PTR Label.
(SUB-CONTRACTOR) PART NUMBER: 2584771
REV E

(SUB-CONTRACTOR) TO COMPLY IF APPLICABLE PER PPAP FOURTH EDITION 2.2.14

Date:
(SUB-CONTRACTOR) AUTHORIZED REP: Jane Doe
(SUB-CONTRACTOR) AUTHORIZED REP. SIGNATURE: Jane Doe
Example
Printed Copy Uncontrofisd
1AFO003 14a. Sample Paris Latzst Edition on AMG intranst 3its (nttp:ride amgensraintranst com) Rery S2520023

STOP!

MOVE TO QUALITY HOLD submitted for

Of the initial 6
Sample Parts, 5
must be

nstructions for waing this kbed

rmaest Erer prrivesd an YELLOWW 8501 popwesr so e it will ber clesrly visibie:

Thiiss laste i i b sescaresd o ] o ssickess of ] the curresge for e Quality Hobd maseriz This labed r‘e ma i n i ng pa rt

PTR, and the

must be held as

INSPECTION VERIFICATION REQUIRED

a Master Sample

Part Number 2584771

Part Print Rewision E Part per Element
Material Rewvision F 1 5 .

Supplier Name RGBSl Aerospace & Defensd

Supplier Code BCGW6

Supplier Inspected By & Datd John Smith

Reason [as applicable):

PTR { PPAP| [ Checkims for P Submision

CAR #

Deviation #

Special Inspection Required | [ e o e mpeos rasuned

ety ltems - Certification Required| [ o b enfomom s

First Shipment, New Revisicn

[ Eheci bos i firet shiprmes of 5 ses o

Note:

Example

Element 14 Sample Parts

JLTV Reguirements
A PPAP must be performed on production
parts.

Inadmissible

Missing or incomplete PPAP.

Correct number of sample parts must be
supplied as specified by the customer.

Incomplete number of sample parts.

PPAP Sample Parts Label required on all
samples parts or boxes containing sample
parts.

Sample Part Label missing or missing
appropriate information (Part/Supplier/PQ).
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15. Master Sample

Definition: An official sample signed off by customer and supplier that is used to train operators on

subjective inspections such as visual or for noise.

Purpose: Master sample required for each manufacturing cell, mold cavity, machine, etc.

« Used as a benchmark for process control and qualifying inspection procedures.

» Must be stored and identified with part number and approval date for the life of the product.

PART NLBBER:

'SUPPLIER NAME
'SUPPLIER CODE PART MAME:

ENGINEERING CHANGE LEVEL Q
Supplier is reguired to visuslly document the Master Sample (PPAF Parts):
1.) Document how the parts are labeled. To include any date ocodes, vendor codes, eto.. (if applicable)

2.) Document the parts as a whole what they look like in the final state in which they are provided to AM General LLC.

I PICTURES OF MASTER SAMPLE LABEL NG

I FICTURES OF MASTER SAMPLE PART

Supplier Name: Name of
supplier that produced
sample part.

Supplier Code: Unique code
(typically a Cage Code)
identifying the supplier.

Part Number: Unique
identifier and revision letter
assigned to a part.

Part Name (Nomenclature):
Descriptive title or label for a
part.

Engineering Change Level:
Current revision level of the
part’s design record.

Picture of Master Sample
Labeling: Image of label to
be attached to this form.
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How to: Add a picture of the master sample to the form shown below and fill out all the relevant
information.

'SUFPLIER HAME PART MLBBER:

'SUPPLIER. CODE

PART NAME:

ENGINEERING CHANGE LEVEL

Supplier i5 required to visually document the Master Sample (PPAFP Parts):

1.) Document how the parts are labeled. To include any date odes, vendor codes, efo.. (if applicable)

2.) Document the parts as a whaole what they lock like in the final state in which they are provided to AM General LLC.
I PICTURES OF MASTER SAMPLE LABEL NG

I PICTURES OF MASTER SAMPLE PART

® = @

Signature: Signature of

) ] e = - 9 IE-:

Pictures of Master Sample

Part: Attached images of
completed Master Sample.

Print Name: Printed name of
personnel who completed this
form.

10

personnel who completed this
form.

Title: Title of personnel who
completed this form.

®

Date: Date of when this form
is completed by personnel.
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15. Master Sample

AM GENERAL PPAP Master Sample "Picture™ Documentation

SLPYLIEN NAVE RGBSI Aerospace & Dedorrss asr reeRER 2584771

ST U oo acGWe PANT AN Base, Mourdng
Jercmessanc cance Leves | T |
| ] |

Supxfier is required o visudly documnent e Masier Samgle (PPAP Parts):

2.) Docunest $he o

PICTUNES GF MASTEN SAVILE LASEUNG

1.) Docunent how e parts e labdied. To indude sy dute codes, vendor codes, eic.. (if apiicatie)
s 32 3 whale what ey look like in $he Srd stele in which ey are orovided 1o AM Generad LLC.

STOP!
MOVE TO QUALITY HOLD

Ensure information is filled
out correctly. Pictures need
to be chear and all pictured
warding legible. Place
pictures of Master Sample
Labeling and Master Sample
Part here.

Printed Copy Uncontrolied
1AFO003 15. Mastor Samgie Froto

Latest EGtion on AMO infranst 3ite (VD 'rice amgeneraiintranset com)

Example

Rov 8252023

Element 15 Master Sample
Inadmissible

JLTV Requirements

Photos missing date codes or vendor
codes.

Photo documentation of conforming part
shall be included.

Of the initial 6 Sample Parts, 1 must be held for the
Master Sample Part, and the remaining 5 must be
submitted for PTR per Element 14.
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rgbs: 16. Checking Aids

Definition: A list of Checking Fixtures for checking parts that shows a picture of the
tool and calibration records, including the dimensional report of the tool.

Purpose: Providing documentation that all aspects of the checking aid agree with the part's
dimensional requirements.

AM GENERAL Checking Aids

MISSION READY # FUTURE DRIVEN

[SUPPLIER NAME |RGBSI Acrospace & Defense [Parr Nvger: 2534771
stPPLER CODE Jscawe |parrnene [Base, Mounting

PHOTO OF CHECKING AIDS

Ensure information is filled out correctly. Pictures nead to be clearand al pictured wording legible. Place
pictures of Checking Aids here

ERINT NAVE SIGNATURE  TME DATE I

1470003 16. Checking Aids fition on AMG Intranet
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rgbs: 16. Checking Aids

How to: Fill out the relevant information for the supplier, part number, and fixture details. Add a
picture of all checking aids and fixtures.

AM GENERAL Checking Aids

MISSION READY * FUTURE DRIVEMN

SUPPLIER NAME PART NUMBER:
SUPPLIER CODE PART NAME:

DATE:

TOOL / FIXTURE NUMBER: e | ENGINEERING CHANGE LEVEL 0

Supplier is required to identify and document checking aids with photo in PPAP workbook

PHOTO OF CHECKING AIDS

PRINT NAME SIGNATURE TITLE DATE

Supplier Name: Name of
supplier that produced
sample part.

Engineering Change Level:
What level is the part’s design
record currently on.

Part Name: Name given to a
part or product.

Tool / Fixture Number:
Unique identifier for tool /
fixture in this form.

Supplier Code: Unique code
(typically a Cage Code)
identifying the supplier.

Part Number: Unique
identifier and revision letter
assigned to a part.

Photo of Checking Aids:
Attached image of tool /
fixture in this form.

Date: Date of tool / fixture
being documented.
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How to: Fill out the information at the bottom in reference to the prints related to the tooling or
fixtures pictured above them.

AM GENERAL Checking Aids

MISSION READY * FUTURE DRIVEMN

SUPPLIER NAME PART NUMBER:

SUPPLIER CODE PART NAME:

TOOL / FIXTURE NUMBER: ENGINEERING CHANGE LEVEL
DATE:

Supplier is required to identify and document checking aids with photo in PPAP workbook

PHOTO OF CHECKING AIDS

PRINT NAME e SIGNATURE @ TITLE @ DATE @

Title: Title of personnel who
completed this form.

Signature: Signature of
personnel who completed this
form.

Date: Date of when this form
is completed by personnel.

Print Name: Printed name of
personnel who completed this
form.

SAE
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16. Checking Aids

SUPPLIER NAME RGBSI Aerospace & Defense FART NUMBER: (2584771

SUPPLIER CODE 8CGWSE PART NAME: Base, Mounting

TOOL / FIXTURE NUMBER: | |ENGINEERING CHANGE LEVEL |E
DATE: | | |

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

PHOTO OF AM GENERAL OWNED TOOLING AND FIXTURES

Element 16 Checking Aids

JLTV Requirements
If requested by the customer, the
organization shall submit with the PPAP
submission any part-specific assembly or
component checking aid.

Inadmissible

Failure to provide evidence of preventive
maintenance.

Ensure information is filled out correctly. Pictures need to be clear, all pictured wording legible, and must
contain a tag or identification that clearly shows fixtures are AMG owned. Place pictures of Tooling and
Fixtures here.

Example

Measurement system analysis studies, e.g.,
Gage R&R, accuracy, bias, linearity, stability
studies, shall be conducted in compliance
with customer requirements.

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

The organization shall document all released
engineering design changes that have been
incorporated in the checking aid at the time

of submission.

The organization shall provide for preventive
maintenance of any checking aids for the life
of the part.

PRINT NAME SIGNATURE TITLE DATE |

79



o)

bsi

aerospace & defense

JLTV PPAP Workflow

Next PPAP Element: 17. Customer Specific Requirements

r

Cover Sheet

~

Engineering

Documents
\. J

Change

v

Customer
Engineering
A |
X pprova |

7 )
Design FMEA
. _J
4 N
Process Flow Di .
TR |r£en3|on
L ) eport
L 7
4 N
Process Mater'a.l /
FMEA Performance
y Results
. ]
Control Plan itial P b
nitial Process
MSA .
\S 7, Studies
J

Customer-
Specific
S

Reqmrement

Qualified
Laboratory
Documents

ppearance
Approval
Repo rt

Part
Submission
Warrant

Sample
Product

:
L=
=
=

Checking
Aids

Master
Sample
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for Customer-Specific Requirements

r_ngi 17. Records of Compliance

Definition: All documentation or records, including all test reports and test documentation,
which satisfy fulfillment of customer-specified requirements.

Purpose: Ensures that all JLTV and commodity-specific requirements are met prior to part shipment.

How to: As approved by AM General Supplier Quality, ensure all commodity / process — specific
JLTV requirements are met, including:

Attachment 0159

* AM General Supplier Quality Manual Welding Standards

January 2022

» AM General Fastener Requirements

» AM General Weld Requirements

» AM General Paint/Coating Requirements
» AM General Armor Material Requirements

» AM General Radiographic Inspection Requirements
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17. Records of Compliance
for Customer-Specific Requirements

How to: If no Customer-Specific Requirements are applicable, suppliers must record on
the Cover Page that Element 17 is Non-Applicable.

AM GENERAL

MISSION READY % FUTURE DRIVEN

Production Part Approval Process
(PPAP)

PPAP PART NUMBER 2584771
PPAP PART REVISION LEVEL: E
PPAP PART NAME Base, Mounting

FPAP SUBMITTALDATE  503(0.01.23

PPAP INTERIM I:I
ey

Non-Applicable Elements - List belowthe ELIGIBLE elements that are non-applicable to this PPAP (Ex 4 DFMEA)
AMGENERAL/SUB-CONTRACTORS SHALL COMPLY AS APPLICABLE IF ANY NON-APPLICABLE ELE MENT
USTED BECOMES APPLICABLE

Element 2 - Engineering Change Documents
Element 3 - Engineering Approval Documents
Element 4 - DFMEA - Not Design Responsible

Example

i

5 z SowATIRC Tme
JohnDos JarDa Cuality Engineer

LAF00D3 On. PRAP Cover Sheet Latest Edition on AMG Ko de amgenerainyan e com

Element 17 Records of Compliance

JLTV Requirements
The organization shall have records of
compliance to all applicable customer-
specific requirements. For bulk materials,
applicable customer-specific requirements
shall be documented on the Bulk Material
Requirements Checklist.

Inadmissible

Missing or incomplete documentation for
customer-specific requirements.

Component First Article Test (CFAT)
Documentation shall be included. CFAT
documentation shall include a matrix
summary of the results of each test (to
include raw data), and any applicable
calibration or certification documentation.

Rev /802028
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for Customer-Specific Requirements

r_ngi 17. Records of Compliance

CFEAT requirements (Section 1.5 AM General SOM):
» CFAT requirements noted on part prints must be tested and met prior to PPAP approval.

« CFAT testing required on a minimum of 2 component samples for each test.
« CFAT units taken from 1st 10 component units produced.

Interim PPAP approval:

« Supplier must submit both PSW and Interim Recovery Worksheet for materials in need of
Interim approval.

« CFAT interim approval must be received prior to part point of assembly.
« JLTV Specific: Interim approval only granted for 120 days max.
COTS (Commercial Off The Shelf):

« Supplier is expected to demonstrate / affirm part conformance with supporting PPAP
documents or Certificates of Conformance (CoC).

« If all 18 PPAP elements are not available, the supplier shall provide the minimum PPAP
elements (1, 2, 3, 9, 14, 15, 17, and 18).
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17. Records of Compliance
for Customer-Specific Requirements

JLTV Welding Requirements — Attachment 1059: Welding Standards

All welds shall be free of debris and defects in accordance with the documents listed in the tables below.
A supplier may utilize alternate standards with AM General approval if equivalent or better quality and

performance can be demonstrated and verified.
Materials covered under MIL- DTL-46100, Armor Plate, Steel, Wrought, and High-Hardness (HH) or MIL-

DTL-12560.

* On any ballistic surface 5/8 inch (15.9mm) from the toe of the weld, at any location of weldment, the
Brinell hardness shall not be lower than that permitted minimum hardness requirements if the
materials are qualified under MIL-DTL-46100 or MIL-DTL-12560.

STRUCTURAL WELDING STANDARDS

Structural Steel, Fusion Welding

American Welding Society (AWS) D1.1/D1.1M

WELDING STANDARDS FOR OTHER APPLICATIONS

Structural Aluminum, Fusion Welding and Friction Stir Welding

American Welding Society (AWS) D1.2/D1.2M

Specification for Welding Procedure and Performance
Qualification

American Welding Society (AWS) B2.1/62.1M

Structural Sheet Metal, Fusion Welding

Sheet Metal Welding Code

American Welding Society (AWS) D9.1/D9.1M

Stainless Steel, Fusion Welding

American Welding Society (AWS) D1.6/D1.6M

Titanium, Fusion Welding

)
)
American Welding Society {AWS) D1.3/D1.3M
)
}

American Welding Society (AWS) D1.9/D1.9M

Specification for Welding Earthmoving, Construction,
Agricultural, and Ground-Based Material Handling Equipment

American Welding Society (AWS)
D14.3/D14.3M

AUTOMOTIVE WELDING STANDARDS

Specification for Fusion Welding for Aerospace Applications

American Welding Socisty (AWS)
D17.1/D17.1M

Steel, Resistance Spot Welding

American Welding Society (AWS) DE.1M

Specification for Resistance Welding for Aerospace Applications

American Welding Socisty (AWS)
D17.2/D17.2M

Steel, Arc Welding

American Welding Society (AWS D8.EM

Steel, Laser Beam Welding

American Welding Society (AWS) DE.10M

Specification for Friction Stir Welding of Aluminum Alloys for
Aerospace Applications

American Welding Society (AWS)
D17.3/D17.3M

Recommended Practices for Resistance Welding

American Welding Society (AWS) C1.1M/C1.1

Aluminum, Arc Welding

American Welding Society (AWS D8_14M

Steel, Resistance Spot Welding

American Welding Society (AWS) DE.1M

Carbon and Low-Alloy Steels, Resistance Welding

American Welding Society (AWS) CL4M/C1.4

Friction Welding of Metals

American Welding Saciety (AWS) C6.2/C6.2M

ROBOTIC WELDING STANDARDS

MILITARY WELDING STANDARDS

Specification for Robotic Arc Welding Safety

American Welding Society (AWS)
D16.1M/D16.1

Armor and High Strength Steel, Fusion Welding

JLTV MIL-STD-30404 Interim (Attachment
0182)

Guide for Components of Robotic Arc Welding Installations

American Welding Society (AWS)
D16.2M/D16.2

Armor Grade Aluminum, Fusion Welding

MIL-5TD-3057

Risk Assessment Guide for Robotic Arc Welding

American Welding Society (AWS)
D16.3M/D16.3

BOILER AND PRESSURE VESSEL CODE

Specification for the Qualification of Robotic Arc Welding
Personnel

American Welding Society (AWS)
D16.4M/D16.4

Section IX qualification standard for welding and brazing
procedures, welders, braziers, and welding and brazing
operators

ASME Section IX

Robotic Arc Welding Personnel, Certification

American Welding Society (AWS) QC19
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Engi 18a. Part Submission Warrant

Definition: Supplier completes the Part Submission Warrant (PSW) to verify fulfillment of all AIAG/
AMG / JLTV production and shipment requirements.

Purpose: To show conformance with all guidance, requirements, standards, and specifications.

How to: Supplier provides details for all required fields in the PSW and signs, verifying that all
JLTV submission requirements are met for the PPAP part / assembly.

AM GENERAL Part Submission Warrant

|

- ~ 7 N\ R
Customer-
Cover Sheet Design FMEA 5 Sp.eciﬁc .
equirements|

s ™

Design Process Flow ) ) Qualified
Record Diagram Dimension Laboratory
: : Report Documents
Engineering Process 4 h:fte"al o Appearance
Change EMEA L Approval
Documents Results Report

I

' ™
Cu:stom_er Control Plan [ . D Sample s thfrt .
Engineering MSA nitial Process| N Product ubmission
Approval \ / Studies 1L J Warrant
—
.

LY ) ¥

Master
Sample

—

Checking
Aids

"
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18a. Part Submission Warrant

How to: Check that the following information has been auto-filled correctly from the Information
tab of the workbook. It is important that this information is accurate.

Part Name

Drawing Number I
Purchase Order No. |
Scheduling Agreement |
Checking Aid / Test Equip. No.

Additional Engineering Changes

Part Number

Revision

Eng. Dwg. Change Level

Dated

Tool Order No.

Dated

Change Level / Dated

Dated

Ok, WN P

&

wesn i) [ Y]

Part Name (Nomenclature):
Descriptive title or label for a
part.

Drawing Number: Unique
identifier and revision letter
assigned to a drawing.

Purchase Order No.: Unigue
identifying number assigned
to the sample part’s P.O.

Scheduling Agreement:
Timing agreement between
customer and supplier.

Checking Aid / Test Equip.
No.: Apply If one is used for
dimensional inspection.

Additional Engineering
Changes: Engineering
changes not yet incorporated.

Part Number: Unique
number assigned to identify
the sample part.

Revision: Latest iteration of
the design record that part
must comply to.

Eng. Dwg. Change Level:
Approved level (revision) of
addendums to the drawing.

Dated: Date that Eng. Dwg.
Change Level was approved
and established.

00600006

Tool Order No.: Identifier of
any orders placed for tools
involved with part.

Dated: Date of Tool Order
No.

Change Level / Dated:
Dated approved change of
part.

Weight (kg): Weight of part
individually, per kilogram.

Dated: Date of part change
level.
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!'_ngi 18a. Part Submission Warrant

How to: Check that the following information has been auto-filled correctly from the Information
tab of the workbook. It is important that this information is accurate. Also, check the correct boxes

below the information.

Supplier Manufacturing Information Customer Information
Supplier Name Supplier Code Customer Name / Division
Street Address Buyer

City State Zip Countri Application

Does this part contain any restricted or reportable substances? Yes No ¢ |n/A Unless otherwise
Are plastic parts identified with appropriate ISO marking codes? Yes No ¢ (N/A St?ted' all JLTV parts
will be marked N/A

Supplier Name: Name of
supplier that produced
sample part.

Supplier Code: Unique code
(typically a Cage Code)
identifying the supplier.

Street Address: Location of
supplier.

City: City of supplier’s
location.

State: State of supplier’s
location.

060006
O00006

Reportable Substances:
Does this part or contain,
restricted materials.

Zip: Zip code of supplier’s
location.

ISO Marking Codes: Are
there ISO marking codes for
the plastic parts.

Country: Country of
supplier’s location.

00

Customer Name / Division:
Name / division of supplier of
the submitted sample part.

Buyer: Personnel / firm who
contractually solidified
customer / supplier relations.

Application: Enter the model
year, vehicle name, or engine, 87

transmission, etc.
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18a. Part Submission Warrant

How to: Check all the relevant boxes that explain the reason for the submission. Also, fill out the

information for lot number and quantity.

REASON FOR SUBMISSION (check at least one)
ped Initial Submission
PA®) Engineering Change(s)

000006

#{0) Tooling: Transfer, Replacement, Refurbishment, Additional
W Correction of Discrepancy
€A Tooling Inactive > than 1 year
33 Certificate of Conformance:

@ [ arv

Y49 Change to Optional Construction or Material
8169 Sub-Supplier or Material Source Change

{s) Change in Part Processing

¥4 Parts Produced at Additional Location

Initial Submission: PPAP is
initiated due to an initial
submission.

CoC: PPAP is initiated due to
the need of a Certificate of
Conformance.

Engineering Change(s):
PPAP is initiated due to an
engineering change.

Change to Construction or
Material: PPAP is initiated
due to change of material.

Tooling: PPAP is initiated
due to new / refurbished
tooling.

Sub-Supplier or Material
Source Change: PPAP is
initiated due to supplier change.

Correction of Discrepancy:
PPAP is initiated due to a
corrective action.

Change in Part Processing:

PPAP is initiated due to a
process change.

Tooling Inactive > than 1
year: PPAP is initiated due to
tooling inactivity > 1 year.

Parts Produced at Additional
Location: PPAP is initiated due
to location change.

£fs) Other- please specify below

Per JPO Request, this box must
show 6 parts to represent the 6
parts submitted as part of the PPAP
package.

Other: PPAP is initiated due
to a reason not listed here.

Lot #: Designated unique
code identifying the lot
produced under this PPAP.

Qty: Quantity of parts under
this PPAP.
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How to: Check all the relevant boxes that explain the submission level and the submission results.

41 |
42210
430

|

Level 1-
Level 2 -
Level 3 -
Level 4 -

Level 5-

Level P -

The Results For

bmission Level (check one)

Warrant only (and for desighated appearance items, an Appearance Approval Report) submitted to customer.

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

Warrant with product samples and complete supporting data submitted to customer.

Warrant and other requirements as defined by customer. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

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

Warrant and other Prototype requirements as defined by customer.

Submission Results
@l:ldimensiona\ measurements material and functional tests appearance criteria statistical process package

These results meet all design requirements:

es I:lNo (if No- Explanation Required)

Level 1: Checkbox for
Submission of PPAP
package.

Level 5: Checkbox for
Submission of PPAP
package.

Statistical Process Package:
All statistical process package
meet design requirements.

Level 2: Checkbox for
Submission of PPAP
package.

Level P: Checkbox for
Submission of PPAP package
used for prototypes.

Yes: Confirms that all results

Level 3: Checkbox for
Submission of PPAP
package.

meet all design requirements.

No: Confirms that all results
do not meet all design
requirements.

Dimensional Measurements:
All measurements meet design
requirements.

006

Level 4: Checkbox for
Submission of PPAP
package.

Material and Functional
Tests: All measurements
meet design requirements.

©00006

Checkboxes: For customer
to check for which elements
are requested for submittal.

Appearance Criteria: All
appearance criteria meet
design requirements.

060666°
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18a. Part Submission Warrant

How to: Make sure to read the declaration before filling out the rest of the information. Fill the rest

out with accurate information and sign.
Declaration

| affirm that the samples represented by this warrant are representative of our parts which were made by a process that meets all AM General specific requirements,

drawings, specifications and meet all PPAP 4th Edition Requirements. | also certify that documented evidence of such compliance is on file and available for review.

| further affirm these samples are made from specified materials on regular production tooling with no operations other than the regular production process produced

at a rate of

Explanation / Comments

pcs/hr.  1have clearly written any exceptions from this declaration below.

o

List Molds / Cavities / Production Processes:

Organization Authorized Signature |

Print Name

Title

00086

D

| (59)

| (60)

Rate: Affirms the rate of
production in parts per hour.

Comments: Allows supplier
to provide a brief explanation
or comment.

List: A list of molds, cavities,
and production processes
used for submitted part.

Signature: Signature of
authorized personnel from
supplier’s organization.

0000

= e @
Phone No.l @ | Fax | @ |
Email | @ |

Date: Date of organization
Authorized Signature.

Print Name: Printed name of
organization authorized
personnel.

Title: Title of organization
authorized personnel.

Phone No.: Phone number of
organization authorized
personnel.

@
®

Email: Email of organization
authorized personnel.

Fax: Fax number of
organization authorized
personnel.
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!'_ngi 18a. Part Submission Warrant

How to: The last part of the form is only for the customer to fill out. It will record the PPAP
approval type and will be signed by the customer’s Supplier Quality Engineer. Ensure the
information is filled out accurately.

For Customer Use Only
PPAP Warrant Disposition: 64 Approved @‘:l Rejected
66 Interim Approval Comment:
Supplier Quality Engineer Signature 67 @
Print Name 68

Approved: Checkbox to
identify customer approves
PPAP package.

Rejected: Checkbox to
identify customer rejects
PPAP package.

Interim Approval: Checkbox
to identify customer approves
PPAP package for part’s
process for current run of
production only.

Printed Name: Printed name
of Supplier Q.E. personnel.

@ Comment: Supplier Q.E. may

include comments in this cell.

Signature: Signature from
Supplier Q.E. personnel.

®6 06
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18a. Part Submission Warrant

AM GENERAL

Part Submission Warrant

Part Name ||L|w Mounting Part Number 2584771 Revision £
Drawing Number  [2584771 Eng. Dwg. Change Level E Dated 11/18/1380
Purchase Order No. 000123456 Tool Order No. 10025647 Doted 11/18/1380
Scheduling Agreement
Checking Aid / Test Equip. No. Change Leved / Dated 5/8/200 Jweghtg | 1secom |
Addtional Engineering Changes Dated 5/8/2023
o - tin an IPA/IPfFAT/QAP? e e [ Jwa
Supplier Manufacturing Infor mation e i Ensure information isfilled
Suppier Name. [supgier Cade [Customer Name / Division correctly. Checkthe correct
RGBSI Aerospace & Delferne |E2 MG boxesfor the PPAP. Make sure
Street Addres Buyer to signthe PSW before
2850 john Smith submitting
[State | |Couney [Appcation
|EX | = | united States [Bracketan Shis
Yes No NA
B Yes BNJ E NA
N/A
N/A
N/A N/A
/A /A
N/A /A
N_]A LoTe [NA Qany N/A
Submission Level (check one)

Explanation / Comments

List Moids / Cavities / Production Pracesses: [a

Organization Authorized Signature

[INSERT SIGNATURE HERE

]
J

] s [y-amaon

FintName  [lonc Doc | PhoneNa. |1555) 123-257 | Fax  [1123) 456739
Title [Suppter Quaity Engineer ] Email [neDoc@gmai om ]

For Customer UseOnly
PPAP Wamrant Dispostion EI

Supplier Quality Engineer Signature
Date
Print Name

1ARO003 1B. FSNV

Comment:

Printed Copy Uncontrolled.

Latest Edition on AMG Intranet Site (http://rde.amgeneralintranet.com)

Example

Rev 11/21/2023

All boxes must have a
response. If a
response is not
applicable, write N/A.

Element 18 Part Submission Warrant (P SW)

JLTV Requirements

Approved Warrant with both
SupplieriProducer Management Approval
signature and AM General signature.

Inadmissible

Warrant missing supplier/producer
signature.

Evidence of all elements of PPAP completed
(for Submission Level 3).

For the Submission Level3 - no evidence of
complete elements.

For Interim Approvals: Warrant should
include an Action Plan to achieve full
approval with target dates and owners for
each action,

Mo action plan for interim approval levels.

PSW must have all fields completed, any
areas not applicable should be indicated as
such.

Warrant has missing or incomplete
information fields.
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aerospace & defense

!'_ngi 18b. Interim Approval

Definition: Supplier completes the Interim Approval Worksheet to verify fulfilment of all AIAG/
AMG / JLTV production and shipment requirements for Interim PPAP Approvals.

Purpose: To show conformance with all guidance, requirements, standards, and specifications laid
out in AM General's Interim Approval requirements for PPAP.

How to: Supplier provides details for all required fields in the worksheet and signs, verifying that
all JLTV Interim Approval submission requirements are met for the PPAP part / assembly. This
sheet should be submitted alongside element 18, the Part Submission Warrant

HERE APPLICABLE, ARE INTERIM ISSUES ADDRESSED ON THE EARLY PRODUCT ION PRE-LAUNCH
ROL PLAN? (e.g. 100% inspection, rework, tem porary operations) Please explain below.
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!

18b. Interim Approval

How to: Check that the following information has been auto-filled correctly from the Information tab of
the workbook. It is important that this information is accurate. Any boxes that do not auto-fill must be filled

out manually.

AM GENERAL

MISSIOM READY * FUTURE DRIVEN

Interim Approval Worksheet

Application

réracket on Ship

Supplier Name E?GBSI Aerospace & Defense 1 Part Name Base, Mounting
Supplier Code 8CGWB 2 Part Number [2584771
Resubmission Date MM-DD-YYYY 3 Revision E ?IDated 11/18/1980
Interim Expiration Date MM-DD-YYYY 4 Submission Level Level 3 @
5

Supplier Name: Name of the
supplier that produced the part.

Supplier Code: Unique
code (typically a Cage
Code) identifying the supplier.

Resubmission Date: Date of
resubmission after Interim
Approval.

Interim Expiration Date:
Expiration Date for Interim
Approval.

Application: Enter the
model year, vehicle name, or
engine, transmission, etc.

Dated: Date that Eng.
Dwg. Revision Level was
approved and established.

Part Name
(Nomenclature): Descriptive
title or label for a part.

10

Submission Level: PPAP Level
being submitted after Interim.

Part Number: Unique number

part.

assigned to identify the sample

design record that part must
comply to.

Revision: Latest iteration of the
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!‘_QI:ISi 18b. Interim Approval

How to: Provide detailed reasoning for Interim Approval Request, what issues are being faced causing
the interim request, and what actions are being take to achieve full Level 3 PPAP Approval.

REASON FOR REQUEST **NOTE-Use ALT+Enter to go to a new line in the box below. Just using the Enter key will exit the box.**

Issue
(DIM, APP, Sub-Supplier, Process, Tooling, Capacity, Start-up, ...) Action Plan Completion Date

Reason For Request: Detailed Issue: Table used to identify
reason explaining the cause of an issues, Action Plans, and
Interim Approval Request Completion Date
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18b. Interim Approval

aerospace & defense

rgLsS:i

How to: Provide details on how the interim issues are being addressed on the Pre-Launch Control Plan.
Then fill in contact information for the authorized personnel submitting the Interim Approval Request.

WHERE APPLICABLE, ARE INTERIM ISSUES ADDRESSED ON THE EARLY PRODUCTION PRE-LAUNCH
CONTROL PLAN? (e.g. 100% inspection, rework, temporary operations) Please explain below.

-

Organization Authorized Signature |*Signature Here* é

| Date | Mm-DD-vYvY

Title |Supp| ier Quality Engineer

PrintName |Jane Doe e Phone No.|(555)123-4567

| Fax |(555)123-4567

9 Email [ianedoe@gmail.com @ ] 8

Issues Addressed: Detailed
description of how issues are
addressed.

Phone No.: Phone number
of organization
authorized personnel.

Organization Authorized Signature:
Signature of authorized personnel
from supplier’s organization.

Email: Email of
organization authorized
personnel.

Print Name: Printed name
of organization authorized personnel.

Title: Title of organization authorized
personnel.

Date: Date of
organization Authorized
Signature.

Fax: Fax number of organization
authorized personnel.
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!'_ngi 18b. Interim Approval

How to: The last part of the form is only for the customer to fill out. It will record the PPAP approval type
and will be signed by the customer’s Supplier Quality Engineer. Ensure the information is filled out
accurately.

For Customer Use Only
o Interim Worksheet Disposition: DApproved DReJected
Comment: e

9 Supplier Quality Engineer Signature

e Print Name

Interim Worksheet Disposition:
Check boxes for "Approved" or
"Rejected" Interim Status.

e Supplier Quality Engineer Signature: @ Comment: Supplier Q.E. may include

Print Name: Printed name
of organization authorized personnel.

Signature of authorized personnel comments in this cell.
from customer’s organization.




!'_ngi Lessons Learned

aerospace & defense

The following examples are commonly occurring issues found during the first round of PPAP
Reviews:

Element Issue

Design Records x2 Callouts not Bubbled on the
Drawing

Control Plan Characteristics, tools, gages not
listed

Dimensional Reports Wrong tolerances listed for the note

Material Test Reports Material Certifications not directly linked

to characteristics on the Drawing

Master Sample Part Part labels missing Cage code
requirement on the drawing

Part Submission Warrant Fill in N/A on empty boxes, include
guantity of 6 for PPAP package

PFD/PFMEA/CPLAN Misalignment between documents
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rgbs: PPAP Is A Living Process

aerospace & defense

PPAP is NOT a “Check the Box” Process; It is the Way We Do Business.

The various PPAP Elements, especially the FMEAs, are a data base of lessons learned that
apply to all similar products, both current and new. (UPI & Transfer)

Per SAE J 1739 the supplier must have a risk priority number reduction (RPN) process. Every
RPN change drives a change to the PPAP documentation.

Every corrective action, either internal or external, is accompanied by a change to the PFMEA
& Control Plan and in many cases the DFMEA, Flow Plan, and Process Readiness
Documentation.

AM GENERAL.

MISSION READY % FUTURE DRIVEN

Automotive Industry Action Group
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Thank You

Engineering a Connected Future ©

www.rgbsiaero.com

Tyler Rigshy

Director, Engineering Services
tyler.rigsby@rgbsiaero.com
(937) 238-2587
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