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Non-Destructive testing

Process of inspecting, testing, or evaluating
materials, components or assemblies for
discontinuities, or differences in characteristics
without destroying the serviceability of the part or
system

Quality control during manufacturing, in service
and after failure

NDT I\I/Iethods

Surface Bulk

QVisual-Optical

QLiquid Penetrant Inspection (LPI)
QMagnetic Particle Inspection (MPI)
QUltrasonic Testing (UT)
QRadiographic Testing (RT)

QEddy Current Testing (ET)

QAcoustic Emission Testing
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Magnetic Particle Testing (MPT)

Based on Magnetism — This method uses magnetic field & small magnet
particle to detect the flaws

U Surface and sub surface flaws can be detected
U Part being inspected must be made of a material that can be magnetized

(ferromagnetic) such as iron

U A variety of product like castings, forgings and weldments can be inspected
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Magnetic Particle Testing (MPT)

# Principle — Based on the magneticflux leakageat the at defect a small tiny

magnet is created which will attract the tiny magnetic particles and makes the
visible indication
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Magnetic Particle Testing (MPT)
# Steps —

e Surface cleaning

* Magnetization

e Application of Magnetic particles
* |nspection

* Demagnetization
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Magnetic Particle Testing (MPT)

# Magnetization —
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Behaviour of ferromagnetic materials
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Magnetic Particle Testing (MPT)

# Methods of magnetization —
1. Contact method — Magnetic current (AC or DC) is passed through the part
being inspected that lead to development of magnetic field around it

MAGNETIC
FIELD

ELECTRIC
CURRENT
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Magnetic Particle Testing (MPT)

# Methods of magnetization —

2. Non-Contact method —Strong external magnetic field is be established
within the component. Central conductor, solenoids, electromagnets in the
form of an adjustable yoke etc. can be used.
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Magnetic Particle Testing (MPT)

# Field indicators —

In practice we need some reference to indicate that the applied magnetic field
is good enough to magnetize the part to be tested.

 Field indicator tells the level of magnetic field in a quantitative manner

I. Ketos ring ii. Ple gauge ii. QQ Iv. Shims
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Magnetic Particle Testing (MPT)

# Particle application

Properties of magnetic particles:

a. High magnetic permeability

b. Low coercivity & low retentivity

Types of particle & their method of application

1. Dry particles

a. Dusting, b. Magnetic rubber

2. Wet suspension

a. Continuous method b. Residual magnetization method c. Prolonged magnetization
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Magnetic Particle Testing (MPT)

# Inspection
* |nspection in a well illuminated area or
e Using fluorescent particle (Inspection under UV light)

# Demagnetize the part

Why & How ?

e Heating above curie temperature
 Field reversal

# False/Irrelevant indications
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Magnetic Particle Testing (MPT)

# Advantages

 Simple & cost effective

e Sensitive to small flaws

e Subsurface flaws

# Disadvantages

e Only for magnetic material

e Particle accumulation in suspension has to be controlled
 Contamination can affect the sensitivity

 Field orientation & intensity has to be established before testing
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Magnetic Particle Testing (MPT)

Q1. Flaws in the inner threads of a bolt hole can be detected by using:
a. Dye penetration method

b. Magnetic rubber

c. Magnetic slurry

d. Magnetic particles suspended in Kerosene

Q2. For detection of subsurface cracks in MPI, we use:
a) Magnetic Particles suspended in kerosene

b) Dry magnetic particles

c) Dye penetration method

d) All of them
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Magnetic Particle Testing (MPT)

Q3. A hysteresis loop shows the relationship between the:
a) Induced magnetic flux density and the magnetizing force
b) Induced magnetic flux density and the electron force

c) Electron flow and magnetic field strength

d) Flux density and number of coil turns

Q4. De-magnetization in ferromagnetic components can be done by?

a) Heating above Curie temperature

b) Applying magnetic field in reverse direction more than coercivity
c) Switching off the magnetic field

d) All of the above
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Magnetic Particle Testing (MPT)

Q5. What is the correct sequence of operations in MPI technique?

a) Magnetization, Application of Magnetic particles, Demagnetization, Surface cleaning, Inspection
b) Surface cleaning, Magnetization, Application of Magnetic particles, Inspection, Demagnetization
c) Application of Magnetic particles, Magnetization, Demagnetization, Inspection, Surface cleaning
d) Surface cleaning, Application of Magnetic particles, Magnetization, Inspection, Demagnetization

Q6. The amount of reverse magnetic field which must be applied to a magnetic material to
reduce the magnetic flux to zero is called:

a) Retentivity

b) Residual magnetism

c) Coercive force

d) Permeability
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Magnetic Particle Testing (MPT)

Q7. Magnetic particle inspection has several advantages over liquid penetrant inspection
which include:

a) Components with thin coatings can be inspected without removing the coating

b) Components can be inspected more rapidly

c) The technique is more portable

d) Both AandB

Q8. A property of a material that describes the ease with which a magnetic flux is
established in a component is called:

a) Retentivity

b) Residual magnetism

c) Coercive force

d) Permeability
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Magnetic Particle Testing (MPT)

Q9. Components generally must be demagnetized because residual magnetism can:
a) Affect machining and welding processes

b) Interfere with nearby electronic components

c) Increase wear by attracting abrasive particles

d) All of the above

Q10. A location where a magnetic field can be detected exiting or entering a material is
called:

a) A magnetic pole

b) A magnetic field

c) A fluxfield

d) Polarity
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Magnetic Particle Testing (MPT)

Q11. Which of the following has a very weak and negative susceptibility to magnetic field?
a) Ferromagnetic materials

a. Diamagnetic materials

b. Paramagnetic materials

c. None of the above

Q12. When a ferromagnetic material is in a unmagnetized state, the domains are:
a) Aligned in a north and south direction

b) Aligned in a east and west direction

c) Randomly organized

d) Balanced to produce a gauss rating of 2
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Magnetic Particle Testing (MPT)

13. When the magnetizing current is stopped, a ferromagnetic material will:

a) remain magnetically saturated

b) become demagnetized

c) retain a residual magnetic field within the component

d) None of the above

14. Magnetic particle inspection can be performed on parts made from which materials?
a) lron, nickel, copper

b) Iron, nickel, cobalt

c) Nickel, cobalt, copper

d) lron only

15. The best detection of defects occurs:

a) When the magnetic field is 10% beyond its saturation point

b) When the hysteresis loop shifts from positive to negative

c) When the lines of magnetic force are parallel to the longest dimension of the defect

d) When the lines of magnetic force are perpendicular to the longest dimension of the defect
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