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Dye penetrant inspection (DPI) 
 

Dye penetrant inspection (DPI), also called liquid 

penetrant inspection (LPI) or penetrant testing (PT), is a 

widely applied and low-cost inspection method used to 

locate surface-breaking defects in all non-porous 

materials (metals, plastics, or ceramics). The penetrant 

may be applied to all non-ferrous materials and ferrous 

materials, although for ferrous components magnetic-

particle inspection is often used instead for its 

subsurface detection capability. LPI is used to detect 

casting, forging and welding surface defects such as 

hairline cracks, surface porosity, leaks in new products, 

and fatigue cracks on in-service components. 

 

 
 

 

https://en.wikipedia.org/wiki/Porosity
https://en.wikipedia.org/wiki/Magnetic-particle_inspection
https://en.wikipedia.org/wiki/Magnetic-particle_inspection
https://en.wikipedia.org/wiki/Porosity
https://en.wikipedia.org/wiki/Fatigue_crack
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Magnetic Particle Inspection (MPI) 
 

Magnetic particle Inspection (MPI) is a non-destructive 

testing (NDT) process for detecting surface and slightly 

subsurface discontinuities in ferromagnetic materials 

such as iron, nickel, cobalt, and some of their alloys. 

The process puts a magnetic field into the part. The 

piece can be magnetized by direct or indirect 

magnetization. Direct magnetization occurs when the 

electric current is passed through the test object and a 

magnetic field is formed in the material. Indirect 

magnetization occurs when no electric current is 

passed through the test object, but a magnetic field is 

applied from an outside source. The magnetic lines of 

force are perpendicular to the direction of the electric 

current, which may be either alternating current (AC) 

or some form of direct current (DC) (rectified AC). 

 

 

https://en.wikipedia.org/wiki/Non-destructive_testing
https://en.wikipedia.org/wiki/Non-destructive_testing
https://en.wikipedia.org/wiki/Ferromagnetic_materials
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Nickel
https://en.wikipedia.org/wiki/Cobalt
https://en.wikipedia.org/wiki/Alloys
https://en.wikipedia.org/wiki/Alternating_current
https://en.wikipedia.org/wiki/Direct_current
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Ultrasonic Testing (UT) 
 

Ultrasonic testing (UT) is non-destructive testing 

techniques based on the propagation of ultrasonic 

waves in the object or material tested. In most common 

UT applications, very short ultrasonic pulse-waves with 

center frequencies ranging from 0.1-15 MHz, and 

occasionally up to 50 MHz, are transmitted into 

materials to detect internal flaws or to characterize 

materials. A common example is ultrasonic thickness 

measurement, which tests the thickness of the test 

object, for example, to monitor pipework corrosion. 

Ultrasonic testing is often performed on steel and other 

metals and alloys, though it can also be used on 

concrete, wood and composites, albeit with less 

resolution. It is used in many industries including steel 

and aluminium construction, metallurgy, 

manufacturing, aerospace, automotive and other 

transportation sectors. 
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Radiography Test 
 

Radiography is one of the methods used in Non-

Destructive Test (NDT). In Radiography Testing the 

test-part is placed between the radiation source and 

film (or detector). The material density and thickness 

differences of the test-part will attenuate (i.e. reduce) 

the penetrating radiation through interaction 

processes involving scattering and/or absorption. The 

differences in absorption are then recorded on film(s) 

or through an electronic means. In industrial 

radiography there are several imaging methods 

available, techniques to display the final image, i.e. 

Film Radiography, Real Time Radiography (RTR), 

Computed Tomography (CT), Digital Radiography (DR), 

and Computed Radiography (CR). 
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EDDY CURRENT TESTING 
 

Eddy current inspection is one of several NDT methods that 

use the principal of άelectromagnetismέ as the basis for 

conducting examinations. Several other methods such as 

Remote Field Testing (RFT), Flux Leakage and Barkhausen 

Noise also use this principle. 

Eddy currents are created through a process called 

electromagnetic induction. When alternating current is 

applied to the conductor, such as copper wire, a magnetic 

field develops in and around the conductor. This magnetic 

field expands as the alternating current rises to maximum and 

collapses as the current is reduced to zero. If another 

electrical conductor is brought into the close proximity to this 

changing magnetic field, current will be induced in this second 

conductor. Eddy currents are induced electrical currents that 

flow in a circular path. They get their name from άeddiesέ that 

are formed when a liquid or gas flows in a circular path 

around obstacles when conditions are right. 
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Hardness Testing  
 

Hardness is a characteristic of a material, not a 

fundamental physical property. It is defined as the 

resistance to indentation, and it is determined by 

measuring the permanent depth of the indentation. 

More simply put, when using a fixed force (load) and a 

given indenter, the smaller the indentation, the harder 

the material. 

 

  


