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Fluorescent Penetrant Inspection

• Detects surface breaking defects
• Requires clean, dry surface
• Requires proper processing
• Both fluorescent and nonfluorescent techniques 

are available, most aviation applications involve 
the use of fluorescent penetrants in a bulk 
process

• Liquid penetrant is applied to the precleaned 
surface of a part to be inspected. The liquid 
penetrant is drawn into defects by capillary 
action.

• Excess penetrant is gently removed from the 
surface, taking care not to remove penetrant from 
any defects. The crack remains full of penetrant. 

• A thin layer of developer is applied to the part 
surface.

• The developer acts as a blotter to draw penetrant 
out of the flaw. The developer also helps to 
provide contrast so the colored penetrant can be 
viewed more easily. The part is then inspected for 
signs of penetrant, indicating the presence of a 
defect.



Preparation for Penetrant Inspection

• Process begins with a clean, dry part to which 
the penetrant is applied.



Penetrant Application and Dwell
• Aerospace applications 

utilize the fluorescent 
penetrant method, 
typically in a dip tank.

• Liquid penetrant is 
applied to the 
precleaned surface of a 
part to be inspected. 

• Penetrant is drawn into 
defects by capillary 
action.



After the specified 
dwell time, excess 
penetrant is removed 
typically using a 
spray pre-rinse of 
acceptable 
temperature and 
pressure.

Pre-rinse



Emulsification

• If the post-
emulsifiable process 
is being used, the part 
is then dipped in the 
emulsification bath to 
make the oil-based 
penetrant removable 
by water wash



The emulsification 
step is followed by a 
post-rinse step.

Post Rinse



After a drying step, 
developer is 
applied, typically 
using either a 
spray application 
or developer 
chamber as shown 
here.  

Developer Application and Dwell



Inspection

• Upon completion of 
adequate developer 
dwell time, component 
is inspected under 
blacklight in a 
darkened room or 
booth



Process Specifications

• AMS 2647 – FPI Aircraft and 
Engine Component Maintenance

• ASTM E1417 – Standard Practice 
for Liquid Penetrant Testing



Key Process Requirements – Critical 
Aerospace Applications

• Cleaning methods should be efficient in removing the 
contaminants and/or service conditions without being 
chemically or mechanically detrimental to the part

• Parts shall be fully dry before application of penetrant 
using either oven dry or flash dry

• Penetrant dwell time should not be less than 20 minutes
• Typically Level 4 Postemulsifiable penetrant used for 

critical engine applications and Level 3 for many aircraft 
applications

• Water temperature, pressure and washing time 
controlled to prevent overwashing (not more than 90 sec 
in any area)

• Critical to control emulsification contact time, 
concentration particularly in complex shaped parts where 
pooling can occur



Key Process Requirements – Critical 
Aerospace Applications

• Control temperature and time during drying prior to 
developer application to prevent heat-induced fading

• Apply dry developer to a dry part so that all areas to be 
inspected are completely covered with a light coating of 
developer. In contrast to NAWD, application of excess 
dry developer and subsequent removal is preferred to 
application of a coating that is too light.  

• Developer application to all surfaces to be inspected 
may require additional steps to ensure that the underside 
and/or the sides of parts receive adequate coverage.  
For cloud chamber configurations, this may be 
accomplished subsequent to the chamber application 
using a bulb or spray wand to provide assess to 
inadequately covered surfaces.  

• Handling fixtures and containers may also block 
developer application.  

• Supplemental developer application may be needed



Key Process Requirements – Critical 
Aerospace Applications

• Specification of white light contamination (not greater 
than 2 footcandles) and minimum black light intensity 
(1000 µW/cm2) 

• Ensure all required inspection surfaces are examined.
Use a consistent and systematic search strategy in
inspecting the component

• Before beginning inspection, the individual shall wait at
least one minute to adapt to darkness vision. Dark
adaptation times can vary among individuals and will
also depend on the level of light the eyes were
previously exposed to (i.e., shop lighting versus
sunlight).

• Inspector should have access to relevant specification
and reflected in training, task cards and other guidance


	Lisa Brasche �Center for Nondestructive Evaluation�Iowa State University�lbrasche@iastate.edu�(515) 294-5227
	Fluorescent Penetrant Inspection
	Preparation for Penetrant Inspection
	Penetrant Application and Dwell
	Pre-rinse
	Emulsification
	Post Rinse
	Developer Application and Dwell
	Inspection
	Process Specifications
	Key Process Requirements – Critical Aerospace Applications
	Key Process Requirements – Critical Aerospace Applications
	Key Process Requirements – Critical Aerospace Applications

