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Abstract: 
The Phased array Ultrasonic testing has developed in Leap & bounce, recently. Recent applications are 

ever growing. But with the growth, the quality of test results, some time becomes very questionable. 

When non standard weld configuration are tested, the field operators / direct level III supervisors, fails 

develop a proper scan plan, oversee the defects and report wrong indications as results. 

In this paper, we would discuss necessary correct approach for preparation of scan plan and its practical 

usage in the actual inspection & Analysis. 

We have taken few field applications, as examples for our paper, case to case issue to be analyzed. 
Achieving higher quality results in utilization of Phased array Ultrasonic 

technique 

Introduction: 
Phased array ultrasonic inspection has come a long way from the medical field to industrial sector since 

1980's. Majority of application that is related to phased array's are usually like inspection of complex 

geometry components like turbines, nozzle welds etc. The revolutionary development took over from micro 

electronics, computing as well as simulation package contributed to this development of phased array 

ultrasonic's in industrial applications.  

 

In all these developments that were mentioned above improved various inspection characteristics like  

 

Inspection speed & Flexibility:  
Implementation of several scan patterns like Electronic scanning as well as Azimuthal scan helped in making 

the inspection more faster as well as more flexible as using a single probe in a line scan would cover the 

overall area of interest  as compared to conventional methodology. 

Complex geometry:  
Phased arrays can also be considered as a mapping of the overall weld geometry. This would provide a 

reasonably greater amount of understanding with the indication as well as ease to inspect complex weld 

geometry. 

Small probe dimension:  
For several applications having limited access small phased array probes can provide the equivalent multiple 

single transducers. 

Similarly there are also several limitation that are in some case been neglected while carrying out a phased 

array inspection like. 

Discontinuity height should be at least 3 times the surface roughness aspect ratio (SNR) length / height ˃ 3:1 

SNR should be at least 3:1  

Ultrasonic waves are not a laser line but a 3D oscillations & propagation into the material with Minimum 

defect height ˃ λ / 4 

With the help of the developments as mentioned above phased arrays are in nowadays considered to be one of 

the most prominent inspection methods for inspection of several complex and critical equipments. In order to 

support the inspectors there are also several codes as well as standards that stands as a guide for making the 

best out of these inspection methods. 
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In our paper we would discuss about the importance of the scan plan and how it can be more significant 

in the overall inspection.  

In standards such as CC 2235 it's described a documented examination strategy shall be provided 

showing transducer placement, and component coverage that provides a standardized and repeatable 

methodology for weld acceptance. 

This can be simply satisfied by using a proper scan plan. This doesn't make the scan plan simply 

limited towards a documentation requirement. 

Fig.1. a typical scan plan for a weld inspection 

Fig.1 shows a weld scan plan for a 38mm thick weld. Generally the concept behind building this scan 

plan is to cover the whole weld with sound beams. Generally this may not be a correct approach 

towards inspection in all cases. 

 

Fig 2. Scan Plan for Single Vee Butt weld 

In fig 2 Scan plan is been used for single vee butt weld configuration. Now in this case it seems to be 

typically a very good Scan plan that covers the overall weld without any difficulties.  

Once inspected using the same Scan plan results doesn't seems to be as good as the scan plan seems to 

be.  



Fig 3.  Azimuthal Scan                                      Fig 4. Linear Scan 

Fig 3 & 4 explains that the scan plan that was built to detect the indication for the weld simply missed 

one indication in actual, which was detected using a additional linear scan. 

This is simply because the scan plan was constructed by making use of a simple Azimuthal scan which 

generates a fan like beam form a single emitting point. It's true that this kind of scan shall be more 

suitable for indications which are volumetric in form than for indication that are planar and this result 

in missing of a critical defect.  

Geometry: 
Usually weld geometry is considered to be one of the important factors in weld inspection. Therefore the same 

applies for the phased array inspection as well. This means that making use of oriented beams towards the 

weld bevels should be used for a having the right detection capabilities. Similarly the overall geometry of the 

parent metal should be taken into account in order to get the defects right in place. The images below show the 

difference in sound path for a change in geometry. These changes in some cases would lead to difficulties like 

assessing defect position in the weld.  

 

 
 

Fig 5. Scan plan for plate configuration                                      Fig 6. Scan plan for curved plate 

configuration 

 

Right approach: 
In the above specified examples there are two cases which may lead to miss a defect or may lead to wrong 

measurement of a defect if not done carefully.  

In the first example it s entirely wrong about using a sectorial focal law while planning to detect a planner 

indication. As a sectorial scan would help in detecting volumetric defects. Similarly it would be more 

important to use a linear scan that is more favorable for a planner indication like specified in the example. 



 
In the second example it's important that the part geometry should be considered carefully as any variation of 

parameter would lead to improper calculation and wrong digital reading.  

 

Apart from these a scan plan can also be effectively used to plot and to defects and to understand the 

orientation as well as the propagation of any defects once the results are achieved this would help to improvise 

the visual understanding about the defects as well as the overall report quality. 

 

Conclusion: 
Generally scan plan forms to be the initial step in carrying out a phased array inspection therefore. This would 

help us to understand several parameters that we would be using throughout the inspection. When used with 

right extent of knowledge and information about the weld scan plan can in most cases overcome various 

difficulties that are faced by most of the technicians. 
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