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• Fluorescent penetrant inspection (FPI) is a 
type of Non-Destructive Testing 
(NDT)method used to detect linear 
indications, surface cracks, or other 
defects in parts.  

• A fluorescent dye is applied to the surface 
of a non-porous material in order to detect 
those defects

• The FPI dye becomes stuck in an indication 
after the part is processed in accordance 
with ASTM E1417 or other part preparation 
standards

• The dye which becomes stuck in the part 
becomes observable to the naked eye or a 
camera system under  UV-A  (365 nm) 
black light illumination

• FPI is noted as a low cost and simple 
process and is used widely in a variety of 
industries.

What is FPI ?

Video borescope FPI image



STEPS IN PERFORMING AN FPI

https://www.richard-wolf.com/

1. Initial cleaning of part
2. Penetrant application
3. Excess penetrant removal
4. Developer application
5. Inspection*
6. Final cleaning 

Equipment to prepare & deliver FPI 



Performance Requirements 
for an FPI Inspection Depending on applicable industry 

standards – all metrics must be 
overlapping 

3. The optical system Resolution
must be able to resolve a 
minimum level of detail (lp/mm)

2. The  White Light (WL) “pollution” 
must not  exceed a maximum 
WL energy level (lx or fc)

1. A minimum amount of UV
Energy must be delivered to the 
surface being inspected  
(uW/cm2)

UV Energy
(minimum) 



Industry & OEM Standards
ASTM E3022-18
Procedures for testing the 
performance of ultraviolet 
A (UV-A), light emitting 
diode (LED) lamps used in 
FPI & magnetic particle 
testing
1.3 This practice is not 
applicable to ……lamps or 
light guides (for example, 
borescope light sources).

Rolls Royce Specification
RRES 90061
Requirements for the 
control of Ultra-Violet 
sources utilising Light 
Emitting Diodes (LED’s) for 
Non Destructive Testing

GE Aviation Standards 
SPM 70-32-02 
• UV Energy 
• White Light Pollution
• Optical resolution
• Measurement 

Accuracy
P3TF44
Optical resolution
Measurement accuracy
P3TF47
UV Energy 
White Light Pollution
Optical resolution

EN ISO 3059
Non-destructive testing 
- Penetrant testing  -
Viewing conditions 
• UV irradiance at 

inspection distance 
1000uW/cm2

• Max White light 
pollution at 
inspection distance 
20 lux

ISO 3452-1:2013
Non-destructive testing 
— Penetrant testing

Waygate Technologies VideoProbes™ can be configured to meet most  international & 
OEM FPI standards when configured properly. 

ASTM E1417 / E1417M - 16
• Standard Practice 

for Liquid Penetrant 
Testing

• UV irradiance at 
inspection distance 
1000uW/cm2

• Max White light 
pollution at 
inspection distance 
21.5 lux (2 fc) 

It is the responsibility of the Client’s FPI Level 3 to test all equipment to ensure it meets the specifications for their 
applications. The Waygate Technology engineering team has put this data together to make it easier for your customer 
to evaluate our equipment quickly.

The above standards documents are not available from Waygate Technologies.



Custom UV VideoProbes

Without      With 
UV Camera Filter         UV Camera Filter

• Includes UV filter in camera head
• Utilizes quartz light-guide fibers
• Requires an external UV light source



MViQ – UV VideoProbe 

FPI / UV Configuration

Integrated Quartz 
Light Guide

QuickChange™ UV VideoProbe™

Quartz Illumination 
Fibers

50-watt UV-LED 
Light Source
ELS-50LEDUV

UV / White light switchable
Stereo measurement capable

Imaging Mode
UV / White Light 

MViQ Image Menu 



The following quartz fiber QuickChange probes have 
been released and are ATQ

*Subject to change, custom parts continue to be released as needed

MViQ UV QuickChangeTM Probes



XL Flex & XL Detect - UV VideoProbes™

Product Diameter Length Part Number
XL Flex 4.0 mm 3.0 m XLFLA4030UV-9269
XL Flex 6.1 mm 2.0 m XLFLA6120UV-9234
XL Flex 6.1 mm 3.0 m XLFLA6130UV-9268
XL Flex 8.4mm 2.0 m XLFLA8420UV-9254

XL Flex + 4.0 mm 3.0 m XLFPA4020UV-9325
XL Flex + 6.1 mm 2.0 m XLFPA6120UV-9235
XL Flex + 6.1 mm 8.0 m XLFPA6180UV-9348
XL Flex + 8.4mm 2.0 m XLFPA8420UV-9253

XL Detect 6.1 mm 4.5 m XLDEA6145UV-9282
XL Detect 8.4mm 3.0 m XLDEA8430UV-9327

XL Detect + 4.0 mm 2.0 m XLDPA4020UV-9326
XL Detect + 6.1 mm 2.0 m XLDPA6120UV-9338
XL Detect + 6.1 mm 3.0 m XLDPA6130UV-9339
XL Detect + 6.1 mm 6.0 m XLDPA6160UV-9334
XL Detect + 6.1 mm 8.0 m XLDPA6180UV-9347
XL Detect + 8.4mm 3.0 m XLDPA8430UV-9364
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UV Optical Tip Adapters (OTAs)
• All 4.0mm OTAs transmit UV light
• Black 4.0 mm forward-view tip (T40115FN) has limited UV light output
• Some standard 6.1mm MViQ OTAs do not efficiently transmit UV light, and 

require customized OTAs to optimize UV light transmission. 
• All 8.4mm standard OTAs work with the UV probe



MViQ UV Shipping 
Configuration

Probe  Storage Case Can Accommodate:

• UV Probe
• ELS-50LEDUV Light Source & power supply
• Optical Tip Case
• Documents in slot in case lid
• Accessory - UV Light Meter (such as Labino

Apollo 1.0  - not sold by Waygate Technologies) 
• Accessories - miscellaneous cutout for test 

targets, blades, etc.



UV Data Sheets

ELS-50LEDUV



Resolution specifications are typically defined as having a requirement 
to resolve a certain Group & Element in the USAF-1951* resolution target

Resolution Specifications: USAF-1951 Target

USAF 1951 Test target:
• Resolution expressed as  line pairs/mm
• Example: Group 1, element 5 has 3.17 

line pairs/mm

Fluorescent USAF 1951 Test Target

Group 1, Element 5

1.0 mm

*As defined in U.S. Air Force MIL-STD-150A standard of 1951

3.17 line pairs



Cracks of 10 µm (0.0004 in) can be resolved

UV Test Target Performance
Commercial Test Coupons

1.5mm / 0.059”
1.1mm / 0.043“
0.7mm / 0.027”



Choose the Correct Probe Diameter, Length & Optical 
Tip Adapters (OTAs) for the Application

UV@1200uW/cm2
limit

UV @1000uW/cm2
limit(typical specifications)

Tip-to-Target
Distance (mm)

USAF-1951
Target Resolution
Lp/mm

G1/E5
3.17 
lp/mm

UV Inspection Requirements
• 1200 uW/cm2 UV
• <2 fc illuminance
• Minimum G1/E5 resolution
• Maximize viewing area



3D & Traditional Stereo Measurement Best Practices and 
Important Tips:
• Traditional Stereo may provide better results than 3DST
• Only linear measurements are supported (no depth) 
• Fluorescing green is in the middle of the visible light spectrum 

- accuracy is equivalent to white-light measurement.
• UV measurements are not available with 3DPM measurement 

techniques
• A calibrated UV Measurement Verification Block is supplied 

with measurement systems

Stereo
Measurement

Measurement
Verification Block
With UV Target

8.4mm Measurement Verification Block 
Optical Target



Application: Crack in vessel wall

White Light                                         UV Light



White Light                                                  UV Light

Application - CFM56 Engine Oil Seal *
Jet oil fluoresces with a blue hue 

*  Sometimes associated with “dirty socks” cabin smell issue



Application
Automotive Anti-Corrosion Coatings

Anti-Corrosion Wax application 

Q/C in Car Bodies Good Coverage Incomplete Coverage



Application: Deep Well Spool Inspection

Canyon Run Engineering 
UV/FPI Deep Well Spool Inspection System 

• When used with the Waygate Technologies MViQ 8.4mm UV probe 
kit & appropriate optical tips, this tool is approved by GE Aviation to 
meet SPM 70-32-02, P3TF47,  & P3TF44 Specifications.

• Solution compliant with ASTM E1417/E1417M – 13



Application Review:
Selecting the Right Probe & Tip 

Customer Requirements
1. App: Forward view with maximum viewing area to minimize inspection time
2. App: No restriction on probe diameter – 8.4mm OK 
3. UV: At least 1200uW/cm2 UV energy on target 
4. WL: Less than 2 fc White Light on target
5. Res: At least 3.17 lp/mm resolution (USAF-1951 G1/E5)



Typical Deep Well Spool UV Inspection Image 

8.4mm Forward Black Stereo Tip
0.280” tip-to-target 



Deep Well Spool Inspection 

Canyon Run Engineering Technologies
Gary Ward, President
1990 W. Stanfield Rd, Troy, OH 45373

m: 937.356.9155 o: 937.335.0496
w: www.crengtech.com e:gary@crengtech.com

Fluorescent Penetrant Inspection of Drum Rotors, Deep Well ...
www.asnt.org › Publications › TNT › TNT_06-1

PDF

The ASNT NDT Technician A Quarterly Publication for the NDT 
Practitioner ... Focus: Fluorescent Penetrant Inspection of Drum 
Rotors, Deep Well ... ultraviolet or ultraviolet-A (UV-A) lamp to 
... TNT wishes you a happy and prosperous new year.

Deep Well Spool Inspection Tool Access

GE Licensed MRO Shops New Requirement
In Q2 2021, GE Aviation expected to issue updated SPM 70-32-02 
requiring all GE Aviation licensed MRO shops to perform UV spool 
inspections after engine disassembly.  
“New-make” shops already have this requirement. 

Deep Well Spool Inspection Application 




