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OVERVIEWOVERVIEW

• Where our journey began

• Previous system

• Upgrade to a high capacity FPI Line for Engine Components

• Facilities/ equipment/ tooling
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OVERVIEWOVERVIEW

• Information improvements

• Process Control improvements

• Training Program Changes

• More Lessons Learned !

• Closing Thoughts 
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LESSON’S LEARNED!

Murphy’s Law

“If anything can go wrong, it will”
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HISTORY LESSON 

• 1988 – B737, Aloha Airlines, near Maui Hawaii

• 1989- DC10, United Airlines, Sioux City, Iowa 

• 1996- MD88, Delta Airlines, Pensacola, Florida 

Flawed Processes  & Human Factors 
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OUR JOURNEY BEGAN

• July 1996 – MD88 on takeoff roll 

• First stage fan hub failure 

• Investigation followed (NTSB & FAA) 

• Crack missed during a “Fluorescent Penetrant Inspection” (FPI) during a 
routine engine heavy maintenance visit (overhaul)

• Crack initiated in the tie rod bolt hole from a flawed machining technique 
developed to improve productivity

Flawed Processes  & Human Factors 
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PREVIOUS SYSTEM

• One size fits all

• Excessive Part handling

• High maintenance cost
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PREVIOUS SYSTEM

Single bay - large parts hanging system

• Part processing limitations 

• Parts processed together

• Processing difficulties 
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LESSON’S LEARNED!

Communication

“ The major problem with 
communication is the 
illusion that it has occurred.”

Albert Einstein



9

Management must:

• Understand NDT’s role with regard to safety

• Have a clear understanding of NDT’s capabilities
limitations, and objectives

• Take input from frontline employees
– Communication must be 360º

Communication and teamwork required

Communication is key
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UPGRADE REQUIREMENTS

• Increase capacity

• Segregate of FPI process lines by part size

• Facility maintenance access

• Ergonomics and Human factors considered

Winning together!



11

NEW LARGE PARTS SYSTEM

Ergonomic Improvements
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NEW MEDIUM PARTS SYSTEM
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NEW SMALL PARTS SYSTEM
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INSPECTION BOOTHS

Ergonomic Improvements
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CRITICAL ROTATING DRYING SYSTEMIMPROVED WORK ENVIRONMENT

Maintenance Access Organized & Clean

Ergonomic Improvements
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CRITICAL ROTATING DRYING SYSTEM



17

ELECTRONIC INFORMATION AGE



18

QUALITY HOMEPAGE
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TECHNIQUES SHEET INDEX PAGE
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FPI TECHNIQUE SHEET PAGE
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ELECTRONIC INFORMATION 
TECHNIQUE SHEET
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KEY BENIFITS!

• We have placed part specific information at the inspector’s fingertips

• All necessary information to perform the inspection is located on one page

• Can hyperlink to real-time source data 

• Information can be easily updated 
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PROCESS CONTROL!

Standard Tools
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NEW PROCESS CONTROL AIDS 

Inconel POD Panels
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NDT Training Program

Internal QC training program scrutinized

• Level III’s worked with management and frontline  

• Take input from frontline supervisors and others     

• Looked at training guidance (ATA 105, NAS 410, SNT-TC-1A, etc)
• Some Manuals require Level II to perform or sign-off
• Experienced Level I may be better than Level II who performs infrequent inspections 

• Looked at ways to reduce training cost without reducing the quality 
of the program
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NDT Training Program

Changes made for the better!

Changes made at Delta:
• For a new NDT inspectors, the Level III 

will perform a qualification assessment

• Changed recurrent requirements from annually to three year
• Perform annual random assessments

– Vs annual training class in ATL
– Practical vs written tests 

• Perform performance assessments 
when requested by Foremen

• Use the “Special” certification when 
appropriate
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What was the impact?

It’s a win-win for all

• Reduction in training related cost without affecting    
quality of our NDT program 

• NDT Program improvements, allow us to monitor our   
NDT inspector performance and capabilities  

• Improves our ability to find and correct “ inspection    
creep ”

• Greater confidence in our program and inspectors 
capabilities and performance
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“MORE” LESSON’S LEARNED!

“To Err is Human…”

Cicero (c. 106-43 B.C.)
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“MORE” LESSON’S LEARNED!

• Change for the sake of change may not be a good thing

• But looking at what we do and asking why, can be a good thing 

• Examine program and find process improvement opportunities

• Look to new technologies that can improve POD’s and/or 
increase productivity
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“MORE” LESSON’S LEARNED!

"Experience is the 
name everyone 
gives to their 
mistakes." 

Hopefully, we are learning from our mistakes or more importantly
the mistakes of others. 

Oscar Wilde (1854 - 1900) 

Irish dramatist, novelist, & poet; wrote plays "The Importance of Being Earnest", "Lady Windermere's 
Fan", "An Ideal Husband", novel "The Picture of Dorian Gray"
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“MORE” LESSON’S LEARNED!

Information Processing

“Thinking is the hardest work 
there is, which is the probable 

reason why so few engage in it.”
Henry Ford
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Technology & Productivity

Using technology for productivity improvements

• Automation of manual techniques (Ex: Engine disk 
slots)

– Increase POD/reliability
– Decrease time of accomplishment
– Could lead to increase in inspection interval

• Combine efforts with Maintenance, Engineering
– 10 minute inspection, but 20 hour open-up/close-up
– Sensors to eliminate open-up requirement
– Inspection cost the same, but overall cost reduced
– Alternate inspections (Ex:  Thermography vs tap-test

or X-ray)
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• Partnerships and teamwork needed now more than ever:
• Within Delta

– Between NDT/Maintenance/Engineering

• Within the industry

– Conferences for information exchange

– FAA research projects (ISU, AANC, FAA Technical Center)

– Transfer of new technologies

– FAA’s Aging Aircraft NDI Validation Center

– OEMs  

– Air Force (commercial, military co-operation)

Teamwork required for success

Partnerships and Teamwork
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SummarySummary

• Open communication

• Be open to change

• Revised training program
– Reduced cost and improved inspection quality

• Random audits

• Using technology to reduce cost, increase POD

• Teamwork and partnerships required

– Within and outside of an organization
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Quote – “It’s not always the strongest, nor the most 
intelligent that survive;  It’s the one most willing to change!”

QUESTIONS? 

Contact Info.

lee.clements@delta.com

404-714-3380

Closing thoughtClosing thought
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