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2.9. COMPARISON BETWEEN ROCKWELL TEST, BRINELL TEST AND VICKERS TEST 

Properties Brinell Rockwell Vicker 

Indenters Hard metal Steel ball or Square-based 

diamond cone pyramid diamond 

indenter with a 136° 

included angle 

Typically 1kg to 

3000kg 
Typically 10g to 

1,000g 
Load 30-100 kg 

Duration 15-30sec 10-15 sec 30-60 sec 

Advantages Simple surface Higher speed, The test specimen 
preparation, easy immediate reading,| can be used for 

measurement shallow imprint. other purposes. 

Disadvantages Impression is large Possibility of cone Surface preparation 

with visible trace breakage is needed 
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CHARPY ImPACT TEST 

Parameter Izod impact test Charphy impact test 

Notch face Facing the striker, Face is positioned away 

fastened in pendulum from the striker 

Materials used Plastics and metals Metals 

Holding It imitates cantilever It imitates simply 
beam supported beam 

Temperature It is largely affected by 
temperature changes 

It shows minimum error 

to temperature changes 

Calculation The Izod impact value The Charpy impact value 

J/m, kJ/m>) is 

calculated by dividing 
the fracture energy by 

(kJ/m?) is calculated by 

dividing the fracture 
energy by the cross- 

the width of the section area of the 

specimen. specimen. 

Energy The fracture energy isS The fracture energy is 

determined from the determined from the 
swing-up angle of the 

hammer and its swing 

down angle 

Swing-up angle of the 
hammer and its swing 

down angle. 
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Nen- oll tHUctine mettacoU 

Cempanisiom ND T: 
Table 3.1. Comparison of NDT Capabilities 

Technique Capabilities Limitations 
Visual Inspection Macroscopic surface Small flaws are difficult to 

flaws detect, no subsurface flaws. 

Radiography Subsurface flaws Smallest defect detectable is 

2% of the thickness; Need 
radiation protection. 

Dye penetrate Surface flaws No subsurface fl�ws; Not 
used for porous materials

Ultrasonic Subsurface flaws Material must be good 
conductor of sound. 

Magnetic Particle Surface / near Limited subsurface 
surface and layer capability, only for 

Ferromagnetic materials.tlaws 
Eddy Current Difficult to interpret in some 

applications; only for metals. 

Surface and near 

surface flaws 

Can analyze entire Difficult to interpret, 
expensive equipment. 

Acoustic emission 

structure 

visual 62stung 

3.2.1. VISUAL TESTING (VT) 
Poge 
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2. Basic Processing Steps of a Liquid Penetrant Inspection
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2. METHODS OF EDDY CURRENT TESTING 

Pulsed Eddy Current (PEC) Pulsed Eddy Current (PEC) inspection is a technology 
based on the magnetic field penetration through multiple 
layers of coating or insulation to reach the surface of a 
given material and induce eddy currents. 

Tangentlal Eddy Current 
The coils are orlented tangential to the surface.Considering that eddy currents are created perpendicular to the surface, this orientation improves 
the depth positioning and sizing of flaws. 

Eddy current testing

Conventional Eddy Current
Conventional Eddy Current is mainly used to detect surface flaws, to measure conductivity and for gap measurement. 

Eddy Current Array 
Offers a wider coverage and a greater sensitivity to potential flaws due to the multi-coil design. 

Fig. 3.27. Types of eddy current testing 

C UWME cempoMLMS eddy 
CUOTRNmg 

e Rddy CvaME TVestUngfh 

Factos tmae athect tne eddy CUve 

dvonmtages 

Saod vomtCQey 

Pppu'catiens 



Eddy 
DHObe 

Type eddy 
CUOME 

pObe. 

esign probe 

to Utta denik estung 
cO9 

Transducer 

Initial Pulse 

Back Surface 
Crack 

Echo 
Echo 

L I Crack 
Plate 

0 24 6 8 10 12 

Fig. 3.29. Ultrasonic testing set up 

pUncipe 

Basic CempONUts 

Oako Înt Ype tatten 

Meta Cn cutraseniu CrsEvng stvmg 

CwOTkAng 
Advomtaqes 

bisad vomtages 

Pppucatieny 

ll, ACowti Emissien 

puincple 

Bame CempGUND om acUtii emuss ie 

cweurng 
dvamtage 
Oisad Vovnkaae 



selectieD NDT 
2. 
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Table 3.2. Relative uses and merits of various 
nondestructive testing meth0ds 

Eddy Magnetic Liquid 

Test method Ultrasonics X-ray particle 
penetrant 

current 

Medium 
Low 

Capital cost Medium to High 

high 

Low to 
medium 

High 
Medium 

Medium 

Consumable Very low Low 

cost Short delay Short 
delay Time of Immediate Delayed Immediate 

results 

Effect of 
Important 

Not too 
Not too 

Important Important 

geometryy 

important important 

Important 
Important 

Access Important 
Important Important 

problems 

Type of defect Internal Most External External Surface 

breaking 

High 
Medium High Low Low 

Relative 
sensitivityy 

Formal Expensive Standard Expensive Unusual Unusual 

record 

Operator High High Medium Low Low 

skill 

Important 
Important Important Important Less 

Operator 
training 

important 
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