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Abstract— The general target of this article is to portray the 

use of the primary NDT (Non-Destructive Testing) 

techniques related with the assessment of metals amid 

fabricate. Be that as it may, some data is likewise given on 

in-benefit assessment. The NDT of metals is an immense 

subject covering countless techniques and an extensive 

variety of deformities. Inside the extension and length of 

this article the imperfections featured are constrained to 

those that are most normal and related with NDT measures. 

A short portrayal is accommodated a chosen set of metal 

procedures including the parent material, forgings, castings, 

welds, and coatings. Each deformity related with each metal 

procedure is depicted quickly alongside the most appropriate 

NDT strategy. A scope of committed and unique NDT 

strategies is likewise talked about for specific deformities 

that are hard to identify by customary techniques. The 

deformities and NDT strategies examined are abridged in 

tables for each assembling procedure. 
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I. INTRODUCTION 

The significance of identifying even little imperfections at 

the assembling stage can't be exaggerated. Such little 

deformities can form into weakness or stress-consumption 

breaks inservice, which can be famously hard to recognize 

until the point that it is past the point of no return and the 

part (or item) endures cataclysmic disappointment. The 

expression "deformity" is only one of many terms utilized 

by industry to depict a flawed material or part. In a few 

writings and NDT principles, the expression "deformity" is 

interpreted as meaning that the imperfection is out of 

determination with the assembling code and a repair is 

essential. Different terms, for example, "defects," 

"discontinuities," or "imperfections," are regularly utilized 

as more bland terms to depict that something is available (or 

missing) that could bargain the honesty of the material or 

segment. In this article the expression "deformity" is utilized 

nonexclusively to imply that the part is flawed somehow and 

does not consequently suggest that a repair is important. It is 

essential to have an energy about the vital sorts of 

assembling and inservice abandons in metals (see Defects 

Introduced in Metals During Fabrication and Service) and 

similarly imperative of the names that are utilized for these 

deformities with regards to NDT. This segment starts by 

depicting in short an assortment of deformities and spreads 

most by far of pragmatic territories of intrigue: parent 

material, procedures, and inservice. The procedures 

incorporate forgings, castings, welds, and coatings. There 

are many events where a similar imperfection name is 

utilized as a part of each of the assembling forms, however 

has happened for very unique reasons and is unconventional 

to that procedure.  

A. Deformities in Parent Material:  

The expression "parent material" is utilized here to speak to 

the idea of the material as it leaves the plant or the machine 

shop. It could be as ingots (i.e. huge rectangular throws, 

measuring a few tons), or billets (i.e. significantly littler 

rectangular pieces, generally created from ingots by some 

extra throwing process), or the piece of the part that has not 

been welded. The sorts of imperfections considered in the 

parent material are as per the following: ƒ  Surface 

Irregularities contain rust, free scale, weld splash, scores, 

and furrows. These may have emerged in light of the 

throwing procedure itself, the general conditions under 

which the material is kept, or even from NDT strategies, for 

example, Magnetic Particle Inspection (see Detection of 

Defects and Assessment of Serviceability), which can 

abandon particles or harm the material at the contact 

focuses. 

II. OBJECTIVES 

1) Visual inspection 

2) Liquid penetrate inspection 

3) Magnetic particle testing  

4) Radiographic inspection  

5) Ultrasonic testing 

6) Eddy current testing 

III. LITERATURE REVIEW 

Chavan.D.K.., et all [1] In this paper “Thermal Optimization 

of Fan assisted Heat Exchanger (Radiator) by Design 

Improvements” proposed to develop and test the circular 

radiator. The present heat exchangers/radiators are 

rectangular in shape. But the air blown by the fan is circular 

in area, developing low velocity area in the corners. 

Therefore circular radiators which are compact are proposed 

to be developed and tested to improve the efficiency. He 

said that significant work has to be done in this area.  

Hamid Nabati., et all [2] “Optimal Pin Fin Heat 

Exchanger Surface” represented the results of numerical 

study of heat transfer and pressure drop in a heat exchanger 

that was designed with different shape pin fins. The heat 

exchanger used in his research consists of a rectangular duct 

fitted with different shape pin fins, which were heated from 

the lower plate. The pin shape and the compact heat 

exchanger (CHE) configuration were numerically studied to 

maximize the heat transfer and minimize the pressure drop 

across the heat exchanger. A three dimensional finite 

volume based numerical model using FLUENT© was used 

to analyze the heat transfer characteristics of various pin fin 

heat exchangers.  

Rahul Tarodiya.,et all [3] carried out Energetic 

analyses as well as theoretical performance analyses of the 

flat fin tube automotive radiator using nanofluids as coolants 

to study its performance improvement. Effects of various 

operating parameters using Cu, SiC, Al2O3 and TiO2 
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nanofluids with 80% water-20% ethylene glycol as a base 

fluid were presented in this article. Use of nanofluid as 

coolant in radiator improves the effectiveness, cooling 

capacity with the reduction in pumping power. 

Ahmed F. Khudheyer.,et  [4] all Carried out Three-

dimensional CFD simulations to investigate heat transfer 

and fluid flow characteristics of a two-row plain fin-and-

tube heat exchanger using Open FOAM, an open-source 

CFD code. Heat transfer and pressure drop characteristics of 

the heat exchanger were investigated for Reynolds numbers 

ranging from 330 to 7000. Model geometry is created, 

meshed, calculated, and post-processed using open source 

software. Fluid flow and heat transfer are simulated and 

results compared using both laminar and turbulent flow 

models (k-epsilon, and Menter SST k-omega), with steady-

state solvers to calculate pressure drop, flow, and 

temperature fields 

K.Ganesan., et all [5] This paper throws light on 

parameters optimization flow changes analysis which 

influences radiator performance along with reviews some of 

the systematically with new modern approaches to enhance 

radiator performance analysis with design and numerical 

analysis of water heating conductivity to transient analysis 

single sample tube in different copper graded material 

analysis in flow passing through the water comparing to the 

better cost effective and material data its analyzed using in 

ansys 14.5 version 

Gita.R., et all [6] In this paper solid modeling of 

radiator was developed in  Solid works and then this solid 

model was transferred to ANSYS Workbench mesh module 

for meshing. After completing meshing, it was transferred to 

ANSYS CFX to analyse the  Effect of Percentage of 

Coolant and Water Mixture for Cooling In Automobile 

Radiator. The thermal performance of an automotive 

radiator plays an important role in the performance of an 

automobile’s cooling system and all other associated 

systems. For a number of years, this component has suffered 

from little attention with very little changing in its 

manufacturing cost, operation and geometry.  

A. Materials & Methods: 

The microstructure of the interfacial regions of the welds 

without defects, viz; produced at 950 rpm and feed rates of 

50, 150 and 300 mm/min are presented in Fig. It was 

observed that the interfacial regions of the welds produced 

at 950 rpm and at the varied feed rates considered is 

characterized with good mixing and recrystallized structure 

of both materials joined. 

 

 

 

 
Figures shows the optical micro scope evalution of 

welded joint 

 

 

 
Fig. 1: shows the surface finishing evaluation of tube 

materials 
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PHOTOGRAPHS AND RADIODRAPHS OF WELDS 600 

RPM AND FEED RATES OF 50, 150 AND 300 MM/MIN 

600 rpm/50mm/min    

  600 rpm/150mm/min 

Photograph  Radiograph (x-ray)  

 Photograph Radiograph (x-ray) 

 

 
Slight signs of incomplete fusion were observed. 

 Incomplete fusion, wormhole defect 

600 rpm/300mm/min    

  1200 rpm/50mm/min 

Photograph  Radiograph (x-ray) 

 Photograph  Radiograph (x-ray) 

 
Low level of incomplete fusion    

 discontinuity at the joint interface 

1200 rpm/150mm/min    1200 

rpm/300mm/min 

Photograph  Radio graph (x-ray) 

 Photograph         Radio graph (x-ray) 

 

B. Complete penetration. Good extent of mixing.  

The defects found are mainly cracks or voids. It can be seen 

from the results that increasing the weld travel speed 

increases the frequency of voids. A1 has no apparent cracks 

of voids but revealed incomplete fusion of both materials 

while A2 shows a presence of voids. A4 shows the 

maximum amount of voids and the highest lack of 

penetration. With regard to tool rotational speed, it is 

evident that the extent of mixing is directly related to the 

medium rotational speed of 950 rpm, thus greater 

penetration and a more consolidated weld is achieved. Fig.  

show a graphical summary of the trends observed from the 

assessment of the radiographs. 

 

C. Defect density versus feed rate (mm/min) 

The enclosed area on the graph indicates samples which 

showed no discontinuities from the radiographs. From the 

above graph, it is can be deduced that the welding 

parameters of 950 rpm at 50 mm/min; 150 and 300 mm/min 

produced the defect-free welds, that is, a medium rotational 

speed of the tool. It is apparent that increasing the feed rate 

effectively increase the amounts of defects formed during 

welding, this can be attributed to the fact that less heat is 

generated at high feed rate which in turn is not enough to 

consolidate the weld with exception of the weld produced at 
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1200 rpm and 300 mm/min which can be interpreted that the 

high rotational speed at 1200 rpm compensated for the high 

feed rate of 300 mm/min and hence assisted in consolidating 

the weld produced at this setting. Also 950 rpm has been 

found to be the optimum tool rotational speed for defect-free 

welds . Results show that either increasing or decreasing the 

rotational from 950 rpm will induce greater formation of 

defect. These results show a directly proportional 

relationship between defect occurrence and feed rate. The 

results also conclude that defects are formed when rotational 

speed is either too low or too high. The optimised process 

window is shown to be at medium rotational speed of 950 

rpm and low feed rate of 50 mm/min. 

IV. CONCLUSION 

Non-Destructive testing techniques viz: visual inspection 

and x-ray radiography were successfully conducted on 

welds produced at various parameter combinations. It can be 

concluded that the visual inspection of the welds is not the 

best technique as it was found that although all the welds 

passed this test and appeared as defect-free welds, the x-ray 

radiographic testing technique successfully detected the 

defects present in the welds and can be said to be 

appropriate in this regard. Only about 44% of the welds 

were defect-free. Good mixing and metallurgical bonding 

were achieved in the defect-free welds as revealed in the 

microstructure of the interfacial regions. An optimum 

rotational speed for producing defect-free welds of 

aluminium and copper was found to be 950 rpm. 
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