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Liquid Penetrant Inspection – Level I                                                                         Unit 1


LIQUID PENETRANT TESTING

INTRODUCTION

History of penetrant inspection.

The formulation and use of penetrant liquids began in 1942, and may be attributed to Magnaflux, who developed the method for the critical examination of the non-magnetic materials during the second World War.

Although the oil and whiting (paraffin and chalk) method used for the inspection of railroad components was in use as early as the '30s, it was the demand for a more critical method of defect detection in aircraft parts that caused the development and advancement of the various penetrant methods.

As technology never stands still, development and progress is still being made with advancements in the method causing different applications of material inspection to be classified under "specialised methods".

( The purpose of penetrant testing.
The general liquid penetrant inspection method provides a means for the detection of surface breaking discontinuities* found in hard non-porous materials. 

Advantages of penetrant testing;

· Fatigue cracks start / occur on the surface of the test piece – this is the most critical area and Penetrant inspection is a surface inspection method.

· It is a fairly inexpensive testing method compared to some others.

· The practical application is relatively easy and unskilled personnel can perform this method with reliable results.

Disadvantages of penetrant testing;

· Because it is a surface inspection method, the test surface has to be clean.

· Surface flaws have to be open to the surface – no penetrant can enter.

· Any contaminant inside flaws will prevent penetrant from entering flaws results in unreliable results.

· It is a fairly slow testing method compared to others and results could take at least half an hour to produce.

Discontinuity – A interruption in the physical structure of a component.
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It must be appreciated that the defect finding capabilities of this method is influenced by the roughness or smoothness of the test surface.
During penetrant testing use will be made of the latest generation materials, most of the base products are still of the Hydrocarbon* solvent family. However, care must be emphasised especially when using aerosols as propane or butane is used as propellants. 

These propellants are petroleum based and as such have a low flash point – able to ignite at low temperatures - making these products flammable, especially as the gases are heavier than air and concentrate in low lying pockets, in closed and confined spaces. 

Safety precautions.

· The base product is paraffin – flammable liquid.

· The propellant is propane / butane gas – flammable gas.

· When performing the inspection you cannot allow anybody near you to ... 

· Smoke

· Weld

· Grind

· Petroleum based materials are not kind to the skin. It is recommended to wear protective clothing.

· Dry powder and solvent based developers may present a dust nuisance or health hazard and as such should be used in well ventilated areas or the developer booths should be equipped with extraction facilities. 

· Most penetrant inspection materials are not biodegradable. Consult the manufacturer before discarding these materials. 

General application.

In general a liquid Penetrant is first applied evenly over the surface of the part being tested … 


[image: image12.wmf] 
Hydrocarbon – Petroleum based product like paraffin or petrol.
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and allowed to enter any surface outcropping discontinuities.
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After a suitable dwell time the excess penetrant is removed using a suitable penetrant remover.
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The part is then dried …
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a developer is then applied which draws out the entrapped penetrant from the discontinuities … 
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and so marking or staining the developer.
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The part is then inspected visually to determine the presence and extent of the indications, if any.

The selection of a particular method and type of penetrant inspection procedure would depend on the nature of the application, the conditions under which the inspection will be carried out, the availability of the processing equipment and the type of materials to be used to perform the inspection.
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The parameters of the process such as pre-cleaning, dwell time, development time, etc. are determined by the specific materials being used, the nature of the test specimen (i.e. shape, size, surface condition and material of the component being inspected) and the type of discontinuity expected.

The liquid penetrant inspection method will indicate the presence, location and to some extent the nature and size of the detected discontinuities.
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Sensitivity of liquid penetrant methods is reduced if the discontinuities are full of contaminants like oil, rust, paint or water or the surface openings are blocked by smeared metal then the penetrant may not enter the discontinuities sufficiently and these discontinuities may be overlooked.
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General application.
Typical penetrant systems.
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THE STAGES OF LIQUID PENETRANT INSPECTION

PRE-CLEANING 
 The most important step

(
PENETRANT APPLICATION

(
DWELL TIME

(
PENETRANT REMOVAL 

Steps do vary at this point depending on the group

of penetrant being used e.g. the PE method.

(
DRYING

(
DEVELOPER APPLICATION

(
DEVELOPMENT TIME

(
INSPECTION (1)

(
FINAL INSPECTION

(
RECORD

(
ASSESS TO CODE 

Applicable Specifications – accept or reject
(
REPORT

(
POST CLEAN
Discontinuities have to be open to the surface and sufficiently clean for penetrant to enter.





A porous material will cause bleed-out from the pores as well as the flaw. 





It will be very difficult or impossible to differentiate a flaw from the background.





Penetrant application
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Emulsifier application station





Drain and wash
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Developer application station.





Spray gun








Inspection station
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Lamp





U.V Lamp





A typical small sized penetrant system employing Post-emulsified Fluorescent penetrant with dry powder developer. 





     Penetrant 





   Cleaner





      Developer 





Paper towel





This is what most of us are used to / will be using most of the time.








Solvent removable / water washable penetrant, Solvent cleaner, Aerosol (solvent) developer with paper toweling or lint free cloth.
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