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Abstract

In industrial production, the annual production of welded structure is about 45% of steel’s, due to 
the inherent  defects  in welding technology and the characteristics of metal,  there  are always 
certain flaws in welding structure. In addition, welded structure is often used in more important 
equipment and structure. Therefore, nondestructive testing of welded structures is very necessary 
and important. The purpose of the non-destructive testing is to detect, locate and size the defect 
or  discontinuities  in  materials.  There  are  many  types  of   non-destructive  testing  technique 
(radiography, ultrasonic, dye penetrant, eddy currents, magnetic particles, etc.), and each type 
offers  advantages  and  disadvantages,  depending  on  the  material  being  inspected,  type  of 
discontinuity,  medium in which the material is, etc. Thus, the choice of the most appropriate 
method depends on the desired application. In the detection of welding defects, it is universally 
acknowledged that ultrasonic testing is one of the most effective conventional nondestructive 
testing methods, and has obvious advantages compared with other methods.

Ultrasonic Testing (UT) uses high frequency sound energy to conduct examinations and make 
measurements. In this method a beam of ultrasonic waves is directed into the object to detect and 
locate internal defects or discontinuities. When the ultrasonic waves are directed into the object, 
they reflected not only at the interfaces but also by internal flaws. A receiver probe picks up the 
reflected ultrasonic wave and an analysis of this signal is done to locate flaws in the object under 
inspection. Ultrasonic testing has many advantages over other methods that make it especially 
well  suited  for  weld  inspection.  It  is  Capable  of  detecting  the  most  common  weld  defects 
(porosity,  pinholes,  lack  of  fusion,  lack  of  penetration,  concavity,  mismatch,  and  internal 
cracking). It gives high accuracy and sensitivity for the detection of small defects. It is capable of 
inspecting welds without direct access to the weld itself. The UT is safe for both the process and 
operators. 

Key Words:  Non- Destructive Testing, Defect, Discontinuities, Ultrasonic, Probe. 
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Scope of the Study

There is a high occurability of surface and internal defects in the weld zone due to numerous 
variables in welding process. The strength of the weld joint is depends not only on the presence 
or absence of the defects in weld zone but also their size, location and distribution. If the size of 
the  weld  defect  is  larger  than  the  acceptable  limit,  the  weld  component  must  be  rejected. 
Similarly, when the size of the defect is smaller than the acceptable limit but it located in high 
stress region,  the weld component  rejected again.  Therefore,  detecting various defects  in the 
weld zone and quantitative evaluating are of great importance in terms of the structure's integrity 
and stability. The ultrasonic testing technique, which is widely used to detect internal defects of 
weld zone in many industry fields, plays an essential role as a volume testing method among 
other  non-destructive  testing  methods.  The  principal  goal  for  ultrasonic  inspection  of  weld 
materials is the detection, location and classification of internal flaws and defects as quickly and 
as accurately as possible. In the present thesis ultrasonic testing of welds is briefly reviewed for 
evaluating the defect size and its location in welds. 
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