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Introduction 

[1] In order to guarantee the quality of materials and goods, the steel industry uses NDT procedures, which are significant testing techniques (NON-DESTRUCTIVE TESTING). Techniques are processes for testing and analysing things that enable inspectors to look for any surface or volumetric signal, like corrosion, misalignment, damage, cracks, and more. Modern non-destructive tests are being utilised in manufacturing, fabrication, and in-service inspections to guarantee product dependability and integrity, to regulate production procedures, to cut costs, and to maintain a constant level of quality.
NDT allows engineers to assess the quality of the Properties or components that do not meet specified acceptance criteria are rejectable.
NDT testing methods are also used in a wide group of industries such as 
Aerospace            Amusement
Automotive          Chemical & Petroleum
Construction         Infrastructure
Marine                  Nuclear Energy

“In the modern NDT paradigm, the use of NDT can be broken into several categories where it plays an important role:”
· Material property measurements
· Process design for materials manufacturing
· Online process control 
· Quality control  

NON destructive testing (NDT) 
Common methods of NDT used in industries are;
· Visual testing (TV)
· Magnetic testing (MT)
· Liquide penetrant (PT)
· Radiographic testing (RT) 
[2] Abstract:
INTRODUCTION Non-Destructive Testing (NDT) is the process of determining the physical condition of an object without affecting its ability to perform its intended function. "In the modern NDT paradigm, the uses of NDT can be divided into several categories where it plays an important role.  Material property measurements, Material manufacturing process design, Online process control and Quality control as varying stages of manufacturing are completed making sure the accuracy of the components being measured Given this information, the NDT engineer or experienced technician can select and develop an appropriate method and technique for the inspection requirements.


[3] Visual testing (TV)
The most used NDT technique across all industries is Visual Testing (VT), which is based on inspecting for faults that are noticeable to the naked eye. It provides economical and quick quality control at each stage of the manufacture or maintenance process. It's mostly used to evaluate the quality of weld components, by using the followed equipment (digital camera, measuring rules and tapes, torch, markers, weld profile and undercut gauges, mirrors, borescopes and photometer). However, visual testing (VT) only allows you to assess the surface quality of the component.” ESPI And Digital Speckle Correlation Applied To Inspection Of Crevice Corrosion On Aging Aircraft”


[4] Magnetic testing (MT)
which can detect surface and slightly subsurface defects of material, machine parts, welding and so on. It can detect of surface and slightly subsurface defects based on indication of particle pattern which is appeared on the test piece.
Process of MT is the following. Magnetic flux at test piece is occurred by magnetization of test piece. Magnetic flux is leaked due to occurrence of N pole and S pole, if there is any defect at the test piece. When ferrous particle is spread on the test piece, leaked magnetic flux attracts ferrous particle at the area of defect, and particles forms what is known indication. Indication can be judged　according to criteria.” The propeller mounting bolts must be magnetic particle inspected.”


[5] Liquide penetrant (PT)
 Is liquid penetrant testing (PT), which can find surface-breaking flaws such surface cracks, surface porosity, product leaks, and fatigue cracks. Using liquid dye, it is possible to transform unseen flaws into obvious flaws. Liquid phase is the base for the test's operation. Apply low-tension liquid penetrant to clean, dry surfaces to disperse surface flaws. Remove any extra liquid after the necessary amount of time has passed and draw it out with developer. The flaws then become clearly visible.” liquid penetrant inspected, refer to ASTM E-1417, or replaced at every overhaul.”


[6] Radiographic testing (RT) 
Using radiographic X-rays testing can identify internal structural flaws. As much as material with pore spaces or that is thin, x-rays can easily travel through the test piece. Because of this property, interior flaws and structure can be recorded in line with the ray's infectivity, which appears as darkness in the film. Also, it can be used up to (300mm) thickness and (100 tons). Information found in “Radiographic Testing, Nondestructive testing Handbook”


 [7] Additional NDT Methods:
A variety of other NDT methods have been applied to corrosion NDT. A commercial device that images magnetic fields induced by a sheet current is the Magneto-Optic Imager (MOI). Microwave NDT techniques have been used to detect corrosion underneath a paint layers. e.g Microwave frequency imaging is being used to detect corrosion damage from underneath the space aircraft's thermal insulation tiles. “Near-Field Microwave Detection of Corrosion Precursor Pitting under Thin Dielectric Coatings in Metallic Substrate”.
Condition monitoring for corrosion is a developing field that has the potential to decrease the effect of aircraft teardown and repair to allow traditional NDT. Several detector types are specific developments of NDT methods, easily connected to the structure and left in place.

[8] POD
How well an inspection technique can identify the required flaws is evaluated by the probability of detection. The possibility or chances of identifying a defect will vary between 0 (no chance of detecting a defect) and 1. (no chance of not detecting a defect). It is important to assess the effectiveness of multiple inspection procedures by providing POD ratings to a procedure. As an alternative, POD values can be used as a goal that procedures must be capable of reaching.  there are also various POD guidelines that have been set by ‘Both the USAF and the United States federal aviation agency (FAA)’  
When using PODs, it is essential to know how the value was assessed, what procedure and defects it applies to, and any other decisions taken.
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(Figure 9-8)
“An Example of a POD Curve, from the Ultrasonic Inspection of Welds                  in Aluminium for Cracks.”

There are several general statements about estimating POD that can be made. Majority of inspections are required during the POD estimation process:
· Using the detailed, pre-defined inspection system being evaluated, which includes representative equipment, procedures, inspectors, and target parts.
· Using components with discontinuities that represent the discontinuities of interest or as means to compare the two,

important parameters that may affect the NDT activity in response to a disjunction in order to produce a representative POD estimate .If service parts with service discontinuities are accessible, this is the ideal situation. Regrettably, this is rarely possible. As an outcome, every reasonable effort should be made to repeat the service discontinuities as closely as possible, or engineering judgement should be used to assess whether components are required to account for the difference between the POD experiment and in-service conditions.

For the case of corrosion in the inner surface of aircraft body splice joints, new methods to POD for corrosion damage have been developed. In this graph it shows that corrosion detection was a function of both the thickness loss and the affected area in this case.
[image: ]
(Figure 10)
“Data from Experiment, Showing Contours of POD Values as a Function of Both Area and Thickness Loss of Damage.”
The error in thickness loss measurement by NDT was used to calculate the effect of this error on the risk and, as a result, a maintenance actions required. This case study was built around splice joints. As shown in the graph below, increasing error leads to increased uncertainty about the NDT assessment, possibly requiring more serious maintenance actions as NDT error increases for the same estimated thickness loss.








“Risk Analysis of Corrosion Maintenance Actions in Aircraft Structures”
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(Figure 11)
“A Graph of the Effect of NDT Error on the Level of Damage 
and Subsequent Maintenance Actions “

Corrosive environment attack is a common problem in these structures due to the materials and product forms. This attack begins with separating at visible particles and quickly progresses to a fusion zone nature. Sustained stresses can occur as a result of residual stresses or even simple "weight on wheels" loads, resulting in the phenomenon known as "stress corrosion cracking."
In most cases, deformation attack begins in weld defects on visible grains. As griping wears away, the surfaces designed to isolate the steel from the aluminium, holes with steel fasteners become common. The corrosion product between multiple fusion zone cracks causes the material to bulge around the fastener in severe cases. This is known as exfoliation. 
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(Figure12)
“Metallographic Section Around a Fastener Hole in a Boeing 707 Wing Skin Plank, Showing Multiple Layers of Intergranular Attack from Pits in the Countersink – the material is 7178-T6 aluminium.”

This kind of damage is relatively simple to detect, particularly once it has progressed further than the fastener's countersink. Even before it appears as surface modification, UT and IR techniques can detect it, but they will only measure the top layer and any layers underneath the it that extend beyond the top layer. (Data Fusion for Quantitative Nondestructive Inspection of Corrosion Damage in Aircraft Wing Structures”)
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