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Abstract— Ultrasonic testing plays a very important role in 

welding process selection. This helps in finding the defects 

of the welded joints. This work will find the internal defects 

of three different weldments which cannot be seen by our 

naked eyes. This 3 welding processes are selected as this 

processes are widely used in industries. Three processes are 

Arc Welding, Metal Inert Gas (MIG) Welding, and 

Submerged Arc Welding (SAW). The material chosen is 

E250 BR of 150*150*16 mm dimensions with V groove of 

60 degrees. This analysis will find which welding process is 

most suitable for the further use as per the internal defects of 

welded joints. 
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I. INTRODUCTION 

Welding is the most common and easiest way for joining 2 

dissimilar or similar materials. This process is economical. 

The mild steel of grade E250 BR is welded by three 

different welding processes. The chemical compositions of 

mild steel can be observed in table 1. The specimens are 

tested with respect to the internal defects after welding. 

Elements Content 

Carbon (C) 0.22 % 

Iron (Fe) 97.8 % 

Manganese (Mn) 1.50 % 

Phosphorus (Ph) 0.045 % 

Sulfur (S) 0.045 % 

Silicon, Si 0.40 % 

Table 1. Chemical compositions of mild steel of grade E250 

BR 

Ultrasonic testing (UT) is the member of NDT 

techniques, which is based on the propagation of ultrasonic 

waves in the material being 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. Here we have to test the 

defects of welded joints which has been welded by Arc 

welding, MIG welding and submerged arc welding. In 

ultrasonic testing, an ultrasound transducer connected to a 

diagnostic machine that is passed over the object being 

inspected. The transducer is typically separated from the 

tested object by a couplant (such as oil) or by water, as in 

immersion testing. However, when ultrasonic testing is 

conducted with an Electromagnetic Acoustic Transducer 

(EMAT) the use of couplant is not required[1]. 

II. LITERATURE REVIEW 

1) Anthony and Phillips (1991) refined the use of 

acousto-ultrasonic technique to evaluate finger joint 

strength through an examination of the test 

configuration. 

2) Masnata and Sunseri (1995) developed a methodology 

for automatic characterization of weld defects detected 

by a P-scan ultrasonic system. Fischer linear 

discrimination analysis was used to reduce the number 

of features from 24 to 14 uncorrelated features which 

were classified using a three-layered multiple layer 

Perceptron. 

3) Veiga et al (2005) evaluated the application of ANN 

for pattern recognition of ultrasonic signals in weld 

defects using pulse echo and TOFD 15 techniques. 

Four welding defects were classified by using 

supervised feed forward back propagation type neural 

network. It was reported that the success rate of 72.5 % 

for pulse echo and 77.5 % for TOFD technique, both 

without preprocessing. 

4) D’Orazio et al (2008) developed an automatic system 

for the analysis of ultrasonic data in order to detect and 

classify internal defects in composite materials. The 

pre-processing technique necessary to normalize the 

signals from composite structures with different 

thicknesses and the classification techniques used to 

compare ultrasonic signals and to detect classes of 

similar points. 

III. SAMPLE PREPARATION 

6 sample is prepared by cutting the long 16 mm thick sheet 

into 150 mm * 150 mm area. Each samples is chamfered 

from one side at an angle of 30 degree such that after 

joiningg two respective sample the V groove of 60 degree 

and root clearance of 2.5 mm is obtained as shown in fig. 1 

(a & b). 

 
Fig. 1(a): Actual samples 

 
Fig. 1(b): Detailed drawing of samples 

IV. EXPERIMENTAL PROCEDURE 

Ultrasonic testing is done by using the test equipment named 

as DIGISCAN DS 255. It is the most commonly used 
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equipment for testing the defects of the material. It is the 

latest technology being used in the industries and 

laboratories so to test the defects easily. The couplant which 

is used during testing is oil. The oil is pour over and near the 

surface of welded joints so that the angle probe could easily 

get rubbed over the surface. 

The velocity of probe is 3250m/s and its size was 

20*22mm. Frequency of probe is about 4Mhz whereas UT 

scanned area was 100% surface area. It is common in three 

of the welding process. 

 
Fig. 2: Ultrasonic testing machine with angle probe and 

welded samples 

V. TESTING OF WELDED SAMPLES 

A. Arc Welding 

The probe is moved near the welded surface so to detect the 

defect of the welding joint. It can be seen in the fig. 3(a). 

 
Fig. 3(a): UT testing on arc welding sample 

B. MIG Welding 

The root and face test of the MIG welding is done and thus 

the angle probe moved over the surface so to check the 

defect. 

There is no defect seen while the testing. 

 
Fig. 3(b): UT testing on MIG welding sample 

C. Submerged Arc Welding 

In submerge arc welding when the angle probe is moving on 

the surface near the welding then the digital scanner was 

showing the deflection. 

 
Fig. 3(c): UT testing on arc welding sample 

VI. OBSERVATIONS 

1) When the probe was moving near the welded zone of 

arc welding at that time the ultrasonic tester was not 

showing any deflection. 

2) The probe didn't even show the deflection at the time 

of MIG welding testing so the defect wasn't seen in this 

welding too. 

3) But at the time of submerged arc welding, as the probe 

came in contact with the defected region, the ultrasonic 

tester detected the defect and showed the deflection in 

the graph. 

S. 

No. 

Test 

Parameters 
Arc MIG SAW 

1. 
Surface 

condition 

As 

rolled 

As 

rolled 
As rolled 

2. Range 100mm 100mm 100mm 

3. Defects 
No 

defects 

No 

defects 

Lack of 

fusion defect 

up to 15% 

Table 2: Observation Table of defects in welding 

VII. RESULTS 

The result is observed that there is a defect in a submerge 

arc welding as per welding must had not been done properly 
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or the filler material is not inserted as per the required 

purpose. 

Lack of fusion defect is observed which is up to 

15%. The skip distance is 31.5mm at the beam path 

56.56mm. 

VIII. CONCLUSION 

1) As the defects were seen in the submerged arc welding, 

the other 2 welding processes are better to use. 

2) Arc welding is commonly used welding process but the 

penetration of MIG welding is better than that of the 

arc welding which could be observed while UT testing 

so MIG welding should be preferred wherever 

required. 
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