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- FOD Councils / Leadership 

- FOD Awareness Training 

- Parts Protection 

- General Cleanliness 6-S 

- Reporting & Investigation  

- Procedures   

- Assôy, Mfg, and F&S Control 

- Tool Control 

- Metrics 

- Communication 

- Consumable Control 

- Hardware Control 

- Personnel Control 

- Audit 

- Risk Assessment 



Engagement 

Accountability 

Process 

Leadership 

P&W FOD Prevention Program:  

 Councils & Leadership 

Program Management 
 

Å Goals 

Å Metrics 

Å Plans 

Å Review Process 

Å Standard Work 

Å Audit Interface 

Å Communication 

Å Training 

 

Focus Strategies 
 

Å Management Structure 

Å Risk Based Management 

Å Incident Management 

Å CAB Interface 

FOD Prevention embedded into Management System 

Leaders Integrate and align key focus strategies to improve FOD performance 

P&W 

FOD 
Leadership 

Council 

P&W FOD 

Council 

Line Management 

Cell Leaders 

Shop Floor Associates 

Sub -Teams 



P&W FOD Prevention Program:  

 FOD Awareness & Training 

World-Class curricula administered 

to Employees, Temporary and 

Resident Contractors, Resident 

Customers, Visitors, and Suppliers 
Topics include: 

Å Event Management:  i.e. What to do 

Å Tracking / Reporting 

Å Procedures 

Å Inspection 

Å Tool Controls 

Å Material Handling 

Å Packaging and Protection 

Å Food and Beverage Controls 

Å Personal Item Controls 
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3 Key Steps to Eliminate FOD from a Process 

1. Prevention ï Masking, Wax, Fixtures 

2. Cleaning ï Solvent Wipe, Air, Wash 

3. Detection ï Visual, Boroscope, X-Ray 

 

Emphasis is on Prevention 

Tumbling Media 
Machining  

Chips 

P&W FOD Prevention Program: 

 Assôy, Mfg, & F&S Processes 

 



ÅContractor training modified to 

include FOD Awareness  

ÅFOD Training required to achieve 

approved contractor status 

ÅGap Identified at ñtransfer of 

ownershipò upon work completion 

ÅPW-F-9026 Available for 

Contractor ñReturn to Operationsò 

after work performed. 

ÅIncorporated into EC Contractor 

Procedures 5/14/2007  

Contractor FOD Awareness 

P&W FOD Prevention Program: 

 Assôy, Mfg, & F&S Processes 

 



P&W FOD Prevention Program: 

 Tool Accountability 

 



ÅReduce FOD potential caused from tools 

ÅFull accountability at shared tool stations 

ÅBadge Reader & PIN number access 

ÅTool stations audited upon opening and 
closing 

ÅKey return indicates audit completion, any 
non-conformance to be immediately 
reported to supervision. 

Å System maintains all records of 
who, what , & when transactions 
occurred 

ÅProgrammable alerts if Keys not returned 
during return window 

Å Audible / Visual alarm capability 

Å E-Mail alert to select distribution 

ÅOnly keys selected at Log-on can be 
removed after door is opened 

ÅRestriction can be assign to certain keys 
or any group / combination of keys 

 

KeyWatcher TOOL CONTROL 

Tools 

Secure & 

Locked 

P&W FOD Prevention Program: 

 Tool Accountability 
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 Standard Work: 

Å Standardize measurements 

Å Councils Review & Evaluate ñOne-Companyò Metrics  

Å Select Best Practices for RRCA for going forward strategy 

Å  Leverage lessons learned 

Å  Prioritize Actions 

 

FOD Source Type 

P&W FOD Prevention Program: 

  Measuring Performance / Metrics 

2010/2011 Global FOD Events

(Damage / Impeded Performance, Debris / Condition Escape) 

(Includes Supplier Sourced)  
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Mfg Debris Types
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A  Place for Everything and Everything in itôs Place! 

       General Housekeeping / 6-S 

P&W FOD Prevention Program:  
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General Housekeeping / 6-S is fundamental to a FOD Program  

 

 

 
Clean-As-You-GO 

Clean all process debris as it is produced.  

A FOD receptacle should be used to discard process debris, (not garbage). 

FOD receptacles emptied at sufficient intervals. 

 

A  Place for Everything and Everything is In itôs Place! 

       General Housekeeping / 6-S 

P&W FOD Prevention Program:  
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P&W FOD Prevention Program: 

  Communications 

ñOkay, all clear!! 

Weigh the anchorò 
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P&W FOD Prevention Program: 

  Communications 

ñOkay, all clear!! 

Weigh the anchorò 
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P&W FOD Prevention Program: 

  Communications 

ñWhat we have 

here is a failure 

to communicate!!ò 



Å FOD Alerts & Eagle Eyes ï Communicate events or potential threats  

Å FOD Metrics Posted 

Å Posters maintain awareness 

Å Visual Factory - FOD banners/posters 

Å Monthly FOD publications 

Å Best Practice thru Pratt & Whitney & Supply Base 

Å Leadership Briefings 

 

P&W FOD Prevention Program: 

  Communications 
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One Company Website 

ÅIncrease FOD Program Visibility 

ÅOne stop shopping for FOD Prevention 

ÅAwareness / Training 

ÅChecklists 

ÅAssessment Tools 

ÅBest Practices 

ÅLessons Learned 

 

 

P&W FOD Prevention Program: 

  Communications 



Å Internal and external auditors 

Å CARs / PARs issued on findings 

Å SME Review of audit findings 

P 
A 

Audit and assessments results identify FOD non-conformances. 

Corrective Actions Requests (CARs) to track process improvements. 

Å  CAR implementation tracked  

 

  

 

Engine Center

Quality CAR RADAR- Friday 03/20/09

Upcoming Implementations Due

NOTE:  DCMA CAR MCR-08-009 (PW 50217) ïhas been submitted, waiting on DCMA acceptance

DCMA CAR MCR-08-014 (PW 53998) ïhas been submitted, waiting on DCMA acceptance

P
. 
C

h
e
n

a
rd

Year Month

2007 7 0

2007 8 0

2007 9 6

2007 10 1

2007 11 1

2007 12 0

2008 8 0

2008 9  

2008 10 4

2008 11  

2008 12 0

2009 1 0

2009 2 21

2009 3 0

2009 4  

2009 5  

2009 11 12

2009 12 16

2007 ALL 8

2008 ALL 4

2009 ALL 49

Process 

Owner

Category
2007 

Findings

2008 

Findings

2009 

Findings

Incorrect tool stored in shadow  box.  1  

No documentation at tool storage location 

indicating actual location of missing tool.  1  

Tools not stored in designated storage location.  1  
Tool kit used to transport tooling to and from test 

cells not controlled. TAM tooling does not 

indicate engine/module on w hich the tool can be 

located.  1  

Overdue FOD Training   1
Tool identif icatiion or missing  or unaccounted 

for or marked w rong or not identif ied 8  30
Work Instruction isssue 1
Contamination of Product /material (FOD) 1

Incomplete FOD report   1

Revision to record/WI does not comply to req. 3

Process Requirement not met or follow ed   3

FOD Walk-around   1

Process record incomplete or missing 6

Potential FOD introduced   2

Total Findings 8 4 49

P&W FOD Prevention Program:  

  Audit 
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Findings by Category
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Process 1Q 2009

Process 1Q 2010

High Risk Categories 

75% Reduction

2009 > 2010  

2010 Notable Risk 

P&W FOD Prevention Program:  

 Audit 

IDENTIFY  

MAJOR 

CONTRIBUTORS 

IDENTIFY  

MAJOR 

PROCESSES 

VERIFY 

ROOT 

CAUSES 

DEVELOP  

CORRECTIVE 

ACTIONS 

IMPLEMENT 

 CORRECTIVE 

 ACTIONS 

ENSURE CORRECTIVE 

ACTIONS ARE 

EFFECTIVE 

DEFINE INVESTIGATE ENSURE ENSURE VERIFY ENSURE 



ÅExamples of signage 

placed at strategic 

entrances to FOD 

Controlled Areas 

Access Controls 

P&W FOD Prevention Program:  

 Personnel Controls 



P&W FOD Prevention Program:  

 Personnel Controls 
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3 

1 

Yearly Supplier Self Assessments  

P&W oversight activity 

per audit requirements          

s   

Mandatory FOD 

program review and 

gap closure plan                                       

.   
2 

Å Part-family FOD Risk Assessment 

Å Producer FOD Program Robustness 

Å Risk Mitigation Process  

Å Identifies sources of high-risk parts 

/ processes 

Å Surveillance plans implemented 

according to results and gaps   

  

Applying the right Controls to the Right Conditions 

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Part 

Families  

Weighting 

Design 

Characteristics 
Process 

Characteristics 
 Occurrence Severity  

Weighted 

FOD 

Score  

28 %  26 % 
18 %  28 %  

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Design 

Characteristics 

28 %  

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Are there level areas, FO resting place?

Is there a valley that FO can nest in?

Are there hollows pockets with limited access?

Is there any rubber bonding (glue, cure)?

Are Coatings applied (Room, Low or Hi temp)?

Are Multi-Piece Fasteners used?

Are there blind assemblies? 

Are there complicated passages with very limited 

access?

Is the product fully encased, with very limited, or 

no access?

Has there been evidence of stains or corrosion on 

product?

Is there any diffusion bonding or brazing?

Is there Mechanical Assy of details (riveting, 

bolting, fasteners, etc.)?

Is machining chips/slag/spatter/swarf/etc. 

generated?

Does the process install holes in to an enclosed / 

limited access cavity?

Is Media used (stone, shot, grit blast, sutton, 

brush, low-melt alloy, etc.)?

Is there evidence of cracking or fractures of 

subject components at assembly process?

Are protective caps normally used in the process?

Was FO found by Supplier?

Was FO found by PW?

Was FO found by Customer?

Was FOD documented by Supplier?

Was FOD documented by PW?

Was FOD reported by Customer?

Is there Line of Sight, fully visual inspection with 

minimal manipulation?

Is there Line of Sight, fully visual inspection with 

frequent manipulation, mirrors required?

Is there Limited Line of Sight, surface inspection 

limited visible?

Is there Limited Line of Sight, some areas 

requiring Bore-scope inspection?

Is there No Sight Line, with shake & listen, or 

waterflow inspection?

Is there No Sight Line, with X Ray being the only 

viable inspection?

Is there No Sight Line, where you cannot 

practically detect FO, with 100% prevention 

required?
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Cooled 

Airfoil 

Fan Duct Solid 

Forging 

1 1 1 

1 1 0 

1 1 0 

0 0 0 

1 0 0 

0 0 0 

0 0 0 

1 0 0 

1 0 0 

17 4 1 

Are there hollows, pockets, cavities or other 

geometric features that would enable entrapment?

Is there any rubber bonding (glue, cure)?

Does the part incorporate laminates, composites, 

or molded materials? 

Are there special surface treatments required that 

require the use of media?( shot peen, grit blast, 

sutton barrel, etc) 

Are coatings / platings applied (Room, Low or Hi 

temp)?

Are Fasteners used?

Are there blind assemblies? 

Are there complicated passages with access?

Is the product fully encased, with very limited, or 

no access?

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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                                                  Process Characteristics

1 1 2 1 2 5 4 6 6 1 2 3 3 3 5 4 5 1 2 3 2 4 6 1 2 3 4 5 6 7 #

Part Families
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Example: Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 7

Example: Split Fan Duct 1 1 1 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 20

Example: Cooled (Hollow Core) Airfoil 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 45

Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

Example: Weighted Results Split Fan Duct 1 1 2 0 0 0 0 0 0 1 0 0 3 0 5 0 0 0 0 0 0 0 6 1 0 0 0 0 0 0

Example: Weighted Results Cooled (Hollow Core) Airfoil 1 1 2 0 2 0 0 6 6 1 0 3 3 3 5 0 0 0 2 0 0 4 0 0 0 0 0 0 6 0

Part Family 1 0

Part Family 2 0

Part Family 3 0

Part Family 4 0

Part Family 5 0

Weighted Results Part Family 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Detectability

Severity & 

Occurrence - 

Are there 

documented 

FOD events in 

past 3 years?

Severity & 

Occurrence - 

Are there 

documented FO 

events in past 3 

years?

Design Characteristics

Instructions

1 ) Enter Part/Process Family Description in Column A

2) Answer each question along that row, 1=yes, 0=no

3) Weighted Total Results will show in Column AF 

4) Take appropriate FOD Program Assessment per the 

following:

             If weighted total is between 0 & 12, take the BASIC 

FOD Program Assessment

             If weighted total is between 13 & 42, take the 

ADVANCED FOD Program Assessment

             If weighted total is between 42 & 100, take the 

ROBUST FOD Program Assessment

5) Evaluate results and identify gaps (There are checklist 

sheets to assist you within this workbook).

6) Put a plan in place to close any gaps identified

7) Implement plan

8) Re-Assess to validate effectiveness

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Design 

Characteristics 

28 %  

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Process 

Characteristics 

26 % 

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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P
a

rt F
a

m
ilie

s

Are there level areas, FO resting place?

Is there a valley that FO can nest in?

Are there hollows pockets with limited access?

Is there any rubber bonding (glue, cure)?

Are Coatings applied (Room, Low or Hi temp)?

Are Multi-Piece Fasteners used?

Are there blind assemblies? 

Are there complicated passages with very limited 

access?

Is the product fully encased, with very limited, or 

no access?

Has there been evidence of stains or corrosion on 

product?

Is there any diffusion bonding or brazing?

Is there Mechanical Assy of details (riveting, 

bolting, fasteners, etc.)?

Is machining chips/slag/spatter/swarf/etc. 

generated?

Does the process install holes in to an enclosed / 

limited access cavity?

Is Media used (stone, shot, grit blast, sutton, 

brush, low-melt alloy, etc.)?

Is there evidence of cracking or fractures of 

subject components at assembly process?

Are protective caps normally used in the process?

Was FO found by Supplier?

Was FO found by PW?

Was FO found by Customer?

Was FOD documented by Supplier?

Was FOD documented by PW?

Was FOD reported by Customer?

Is there Line of Sight, fully visual inspection with 

minimal manipulation?

Is there Line of Sight, fully visual inspection with 

frequent manipulation, mirrors required?

Is there Limited Line of Sight, surface inspection 

limited visible?

Is there Limited Line of Sight, some areas 

requiring Bore-scope inspection?

Is there No Sight Line, with shake & listen, or 

waterflow inspection?

Is there No Sight Line, with X Ray being the only 

viable inspection?

Is there No Sight Line, where you cannot 

practically detect FO, with 100% prevention 

required?
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1

2

3

4

5

6

7

Means to prevent contamination of product with 

this process are fully capable, i.e. no turnbacks at 

cleaning or detection.

If contaminated, cleaning is embedded in the 

process and fully capable, i.e. no turnbacks at 

detection.

Means to prevent contamination of product with 

this process are partially capable, i.e. partial 

reliance on cleaning and detection.

If contaminated, cleaning is embedded in the 

process and partially capable, i.e. with partial 

reliance of detection.

There are no means to prevent contamination of 

product with this process, i.e. full reliance on 

cleaning and detection.

If contaminated, cleaning is costly and complex, 

i.e. full reliance on detection.

Means to prevent contamination of product are of 

a design and application that can be left with the 

product e.g. caps left on tubes, plugs left in 

cavities, covers left on openings, and inadvertently 

delivered with or assembled into product.

New Process 

Characteristics 

questions for next 

phase of tool. 

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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                                                  Process Characteristics
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Example: Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 7

Example: Split Fan Duct 1 1 1 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 20

Example: Cooled (Hollow Core) Airfoil 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 45

Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

Example: Weighted Results Split Fan Duct 1 1 2 0 0 0 0 0 0 1 0 0 3 0 5 0 0 0 0 0 0 0 6 1 0 0 0 0 0 0

Example: Weighted Results Cooled (Hollow Core) Airfoil 1 1 2 0 2 0 0 6 6 1 0 3 3 3 5 0 0 0 2 0 0 4 0 0 0 0 0 0 6 0

Part Family 1 0

Part Family 2 0

Part Family 3 0

Part Family 4 0

Part Family 5 0

Weighted Results Part Family 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Detectability

Severity & 

Occurrence - 

Are there 

documented 

FOD events in 

past 3 years?

Severity & 

Occurrence - 

Are there 

documented FO 

events in past 3 

years?

Design Characteristics

Instructions

1 ) Enter Part/Process Family Description in Column A

2) Answer each question along that row, 1=yes, 0=no

3) Weighted Total Results will show in Column AF 

4) Take appropriate FOD Program Assessment per the 

following:

             If weighted total is between 0 & 12, take the BASIC 

FOD Program Assessment

             If weighted total is between 13 & 42, take the 

ADVANCED FOD Program Assessment

             If weighted total is between 42 & 100, take the 

ROBUST FOD Program Assessment

5) Evaluate results and identify gaps (There are checklist 

sheets to assist you within this workbook).

6) Put a plan in place to close any gaps identified

7) Implement plan

8) Re-Assess to validate effectiveness

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 



CLB This document contains no technical data- P&W Proprietary ï ECCN - EAR99 

 

Process 

Characteristics 

26 % 

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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 Occurrence 

18 %  

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Are there level areas, FO resting place?

Is there a valley that FO can nest in?

Are there hollows pockets with limited access?

Is there any rubber bonding (glue, cure)?

Are Coatings applied (Room, Low or Hi temp)?

Are Multi-Piece Fasteners used?

Are there blind assemblies? 

Are there complicated passages with very limited 

access?

Is the product fully encased, with very limited, or 

no access?

Has there been evidence of stains or corrosion on 

product?

Is there any diffusion bonding or brazing?

Is there Mechanical Assy of details (riveting, 

bolting, fasteners, etc.)?

Is machining chips/slag/spatter/swarf/etc. 

generated?

Does the process install holes in to an enclosed / 

limited access cavity?

Is Media used (stone, shot, grit blast, sutton, 

brush, low-melt alloy, etc.)?

Is there evidence of cracking or fractures of 

subject components at assembly process?

Are protective caps normally used in the process?

Was FO found by Supplier?

Was FO found by PW?

Was FO found by Customer?

Was FOD documented by Supplier?

Was FOD documented by PW?

Was FOD reported by Customer?

Is there Line of Sight, fully visual inspection with 

minimal manipulation?

Is there Line of Sight, fully visual inspection with 

frequent manipulation, mirrors required?

Is there Limited Line of Sight, surface inspection 

limited visible?

Is there Limited Line of Sight, some areas 

requiring Bore-scope inspection?

Is there No Sight Line, with shake & listen, or 

waterflow inspection?

Is there No Sight Line, with X Ray being the only 

viable inspection?

Is there No Sight Line, where you cannot 

practically detect FO, with 100% prevention 

required?
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P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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                                                  Process Characteristics
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Example: Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 7

Example: Split Fan Duct 1 1 1 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 20

Example: Cooled (Hollow Core) Airfoil 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 45

Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

Example: Weighted Results Split Fan Duct 1 1 2 0 0 0 0 0 0 1 0 0 3 0 5 0 0 0 0 0 0 0 6 1 0 0 0 0 0 0

Example: Weighted Results Cooled (Hollow Core) Airfoil 1 1 2 0 2 0 0 6 6 1 0 3 3 3 5 0 0 0 2 0 0 4 0 0 0 0 0 0 6 0

Part Family 1 0

Part Family 2 0

Part Family 3 0

Part Family 4 0

Part Family 5 0

Weighted Results Part Family 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Detectability

Severity & 

Occurrence - 

Are there 

documented 

FOD events in 

past 3 years?

Severity & 

Occurrence - 

Are there 

documented FO 

events in past 3 

years?

Design Characteristics

Instructions

1 ) Enter Part/Process Family Description in Column A

2) Answer each question along that row, 1=yes, 0=no

3) Weighted Total Results will show in Column AF 

4) Take appropriate FOD Program Assessment per the 

following:

             If weighted total is between 0 & 12, take the BASIC 

FOD Program Assessment

             If weighted total is between 13 & 42, take the 

ADVANCED FOD Program Assessment

             If weighted total is between 42 & 100, take the 

ROBUST FOD Program Assessment

5) Evaluate results and identify gaps (There are checklist 

sheets to assist you within this workbook).

6) Put a plan in place to close any gaps identified

7) Implement plan

8) Re-Assess to validate effectiveness

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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 Occurrence 

18 %  

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Severity  

28 %  

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Are there level areas, FO resting place?

Is there a valley that FO can nest in?

Are there hollows pockets with limited access?

Is there any rubber bonding (glue, cure)?

Are Coatings applied (Room, Low or Hi temp)?

Are Multi-Piece Fasteners used?

Are there blind assemblies? 

Are there complicated passages with very limited 

access?

Is the product fully encased, with very limited, or 

no access?

Has there been evidence of stains or corrosion on 

product?

Is there any diffusion bonding or brazing?

Is there Mechanical Assy of details (riveting, 

bolting, fasteners, etc.)?

Is machining chips/slag/spatter/swarf/etc. 

generated?

Does the process install holes in to an enclosed / 

limited access cavity?

Is Media used (stone, shot, grit blast, sutton, 

brush, low-melt alloy, etc.)?

Is there evidence of cracking or fractures of 

subject components at assembly process?

Are protective caps normally used in the process?

Was FO found by Supplier?

Was FO found by PW?

Was FO found by Customer?

Was FOD documented by Supplier?

Was FOD documented by PW?

Was FOD reported by Customer?

Is there Line of Sight, fully visual inspection with 

minimal manipulation?

Is there Line of Sight, fully visual inspection with 

frequent manipulation, mirrors required?

Is there Limited Line of Sight, surface inspection 

limited visible?

Is there Limited Line of Sight, some areas 

requiring Bore-scope inspection?

Is there No Sight Line, with shake & listen, or 

waterflow inspection?

Is there No Sight Line, with X Ray being the only 

viable inspection?

Is there No Sight Line, where you cannot 

practically detect FO, with 100% prevention 

required?
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P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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                                                  Process Characteristics
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Example: Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 7

Example: Split Fan Duct 1 1 1 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 20

Example: Cooled (Hollow Core) Airfoil 1 1 1 0 1 0 0 1 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 45

Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

Example: Weighted Results Split Fan Duct 1 1 2 0 0 0 0 0 0 1 0 0 3 0 5 0 0 0 0 0 0 0 6 1 0 0 0 0 0 0

Example: Weighted Results Cooled (Hollow Core) Airfoil 1 1 2 0 2 0 0 6 6 1 0 3 3 3 5 0 0 0 2 0 0 4 0 0 0 0 0 0 6 0

Part Family 1 0

Part Family 2 0

Part Family 3 0

Part Family 4 0

Part Family 5 0

Weighted Results Part Family 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Weighted Results Part Family 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Detectability

Severity & 

Occurrence - 

Are there 

documented 

FOD events in 

past 3 years?

Severity & 

Occurrence - 

Are there 

documented FO 

events in past 3 

years?

Design Characteristics

Instructions

1 ) Enter Part/Process Family Description in Column A

2) Answer each question along that row, 1=yes, 0=no

3) Weighted Total Results will show in Column AF 

4) Take appropriate FOD Program Assessment per the 

following:

             If weighted total is between 0 & 12, take the BASIC 

FOD Program Assessment

             If weighted total is between 13 & 42, take the 

ADVANCED FOD Program Assessment

             If weighted total is between 42 & 100, take the 

ROBUST FOD Program Assessment

5) Evaluate results and identify gaps (There are checklist 

sheets to assist you within this workbook).

6) Put a plan in place to close any gaps identified

7) Implement plan

8) Re-Assess to validate effectiveness

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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Part 

Families  

Weighting 

Design 

Characteristics 
Process 

Characteristics 
 Occurrence Severity  

Weighted 

FOD 

Score  

28 %  26 % 
18 %  28 %  
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Weighted 

FOD 

Score  
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Example: Solid Disc Forging

Example: Split Fan Duct

Example: Cooled (Hollow Core) Airfoil

Instructions

1 Enter Part/Process Family Descrption in Column A

2 Answer each question along that row, 1=yes, 0=no

3 Weighted Total Results will show in Column AF 

4 Take appropriate FOD Program Assessment per the following:

* If Weighted Total is between 0 & 12    Take BASIC Assessment

* If Weighted Total is between 13 & 42 Take ADVANCED Assessment

* If Weighted Total is between 42 & 100 Take ROBUST Assessment

5 Evaluate results and identify gaps (there are checklists to assist you within this workbook).

* To compare results with requirement Robustness Summary Results

* To use to Audit Source Checklist

* To protect product while closing gaps Containment

* To evaluate mfg process FOD Prevention Mfg Process Analysis

* To evaluate assembly process FOD Prevention Ass''y Process Analysis

6 Put a plan in place to close the gaps

7 Implement plan

8 Re-Assess to validate effectiveness

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 
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FOD Program Attribute Description Req'd Act Req'd Act Req'd Act

Gap 

Distance Priority Gap Detail Action 

1) FOD Awareness / Training:    
Training consists of Periodic Awareness Training that includes topics on Control of 

Personal Items, Equipment & Consumables; Care and Protection of Product; General 

6-S & Clean as you Go principles; and Tool Control/Accountability.

2) Parts Protection / Material Handling
Parts protection & material handling procedures exist. Materials and accessories used 

in Packaging, Handling, Shipping and Storage are free of any contamination. Parts and 

assemblies are packaged to preclude FOD contamination.

3) General Housekeeping, 6-S Practices
Assembly, Test, Manufacturing, Warehouse, and Operational Support areas are clean 

according to 6-S principals.

4) FOD Reporting and Investigation
All FOD events are reported and investigated and should include the use of common 

root-cause analysis tools as part of the record. Personnel are aware of how to react in 

the event of a FOD incident. E.g. Not to disturb evidence, to cease operation, notify 

supervision immediately and begin investigative process. Corrective actions need to be 

evaluated for effectiveness to ensure prevention of recurrence.

5) FOD Management / Leadership:                           

High level procedures exist. FOD Focal Point established, has limited authority, >33% 

but < 66% responsibility commitment.

6) Assembly, Manufacturing, and Facilities Processes 
Assembly, Manufacturing, and Maintenance Tasks are planned and sequenced to 

preclude FOD and entrapment of debris or other contamination. Documents define 

necessary processes for preventing, cleaning, and ensuring FOD free manufacturing, 

assembly, and maintenance operations.

7) Tool Accountability
Tool control / accountability procedures exist with evidence of compliance in 

appropriate areas of the facility. Personal tools are not allowed. Tools are all company 

owned. Tool accountability includes best-practice measures e.g. cribs, shadow-boards, 

bar coding, chit systems, tool kitting, and point-of-use secured workstations.

8) Measuring Performance / Metrics:
Metrics providing visibility to problem areas and trends, inspection results, 

incident/mishap reports, and feedback and progress. Metrics may include: Visibility 

Charts, Trend Analysis, Report Cards, Performance Reviews, Customer Comments, 

concerns, or complaints.

9) Communication  / Feedback
FOD prevention awareness is clearly communicated throughout a facility. Event 

events, FOD alerts, FOD metrics clearly posted and discussed at meetings. Cells have 

regular toolbox meetings daily and FOD is always on the agenda. ACE Tools are used 

to solve problems.

10) Consumable Accountability
There is a procedure in place for consumable accountability, and there is some 

evidence of implementation in certain areas.

Ò3 0 Ò2

Ò2 0

Ò3

0

Ò2 0

Ò4 0 Ò3 0

Ò1 0

Basic RobustAdvanced

Ò4 0 00 1

0

1 0

0

0

0

0Ò2

Ò2

Ò20

Ò3 0 2

0 1

Ò3

0

Ò3

Ò3

Ò4 0

Ò3 0 Ò2 0

FOD Program Assessment Level

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 

Higher Risk 

increases number 

of prevention 

measures. 
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PFFRA Tool Demonstration 

P&W FOD Prevention Program: 

 Part Family FOD Risk Assessment 

D:/NAFPI2011/FOD Program Robustness Assessment Rev (June 2011).xls
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Increasing the number of Assessments and Improving 
FOD Program Robustness   

Å As of June 2009: 

Å67 Producers completed self assessments 

Å61 % at Basic or Above  

ÅAs of July 2011:  

Å310 Producers completed self assessments 

Å86 % at Basic or Above 

 

Å  Supplier FOD Events categorized with P&W Events to identify 

systemic causes 

ÅMfg Process Debris and Assembly Debris  

 

P&W FOD Prevention Program: 
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Supplier FOD Events 2009 - 2011 (Continuous Run)
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Thank You !!!! 
 

Mark Ganser 
Manager, Pratt & Whitney 

FOD Prevention Programs 

Group Quality & Business Process Effectiveness 

E-Mail: mark.ganser@pw.utc.com 

Office Phone: 860-565-8859 
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Back Up 

Back Up 
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 FOD Management / Leadership 

Established FOD Focal Point(s) or FOD Manager 

ÅPoint of Contact for FOD Events / Incidents 

ÅExecute & Facilitate FOD Investigations  

ÅFOD Training Administration 

ÅDevelop and Implement FOD program 

ÅWherever and Whenever necessary 

ïIdentify FOD Potential 

ïImplement FOD Preventative Measures 

 

All employees should know who 

their FOD Contact is and how to 

reach them!!! 

P&W FOD Prevention Programs: 
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Storage 
Å Parts ï FOD critical parts, must be protected: 

ïIn covered kits 

ïIn bags  

ïAvoid metal-to-metal contact 

 
 

Å  

ÅProduction Tooling - should be stored to avoid damage 
from handling, forklifts, pedestrians, etc 

ïHave cutout/holders for large parts 

ïKits for nuts/bolts/small parts 

ïEnsure tools do not overhang carts/containers 

ïPrevent metal-to-metal contact 

 

Part Protection & Material Handling 

Not Good!! 

P&W FOD Prevention Programs:  
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Caps and Covers 

Caps and covers are effective and commonly used to prevent 

entrapment of debris, but they must be controlled and kept in proper 

condition. Treat them like any other tool. 

ïControl / Accountability  

ïVerify correct application 

ïInspect for cracks/tears/breakage 

ïReplace as necessary 

Damage Caused by Caps and Covers 

 

 

Melted Red Cap 
Melted Yellow Caps 

Part Protection & Material Handling 
P&W FOD Prevention Programs:  
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Personal Items  

Personal Items have an elevated risks since they are not 

inventoried. Minimize what is taken into work areas: 

ïFood & Beverages 

ïLoose Change 

ïJewelry, Buttons 

ïPens, Pencils, Paperclips, etc. 

ïKeys 

Provide a place to store personal non-inventoried items at 

entrances to FOD Controlled Areas. 

 

Oatmeal on a Turbine 

Blade!! 

Storage bins 

General Housekeeping / 6-S 
P&W FOD Prevention Programs:  



Standard work: 

Å Investigation process 

Å RRCA methodology 

Å Insure accurate and effective investigation  

P&W FOD Prevention Programs:  

Reporting & Investigation 


