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Correlation of ultrasonic echo amplitude with flaw depth and probe angle in Non 
Destructive Testing of metals  
 
Ultrasonic waves are effectively used for the testing of metals and can be categorized as one of 
the most important non-destructive testing method for materials. An ultrasonic sound beam is 
generated by an electronic device and transmitted through a probe to the metal. The wave will 
be propagated through the metal, reflected by internal defects, known as flaws and returned to 
the probe. By calculating the time of propagation of the beam the depth of the flaw from the 
surface can be determined. During traveling through the metal the ultrasonic beam losses 
certain amount of its energy. This loss of energy, known as attenuation, is due to absorption 
and scattering in the material, which are influenced by the characteristics of the material. The 
other important parameters that affect the attenuation are beam divergence and flaw 
parameters such as type, size and orientation of the flaw to the axis of the beam.  
The aim of this work was to find a way to eliminate the influence of material parameters, such 
as absorption and scattering on the flaw echo amplitude and to develop a correlation between 
echo amplitude and flaw depth for different probe angles to the testing surface.  
 
To achieve these objectives flaw parameters were kept constant by using artificial defects, 
which were circular type side-drilled holes that had the same size and orientation. Echo 
amplitudes were measured with respect to 20% Distance Amplitude Correction (DAC) level by 
changing the depths of the flaws. Three different probes with angles of 45°, 60° and 70° were 
used.  
 
From the observations it is concluded that attenuation loss could be eliminated by correcting 
for the test material parameters due to depth variations, which is dependent on signal 
amplitude. Observing echo amplitude of the flaw for different depths with respect to 20% 
DAC level is a successful way to achieve this objective. It was also concluded that the echo 
amplitude with respect to 20% DAC level from a side-drilled hole (circular type) is not 
affected by the probe angle and it was 20±1 dB for all probe angles tested. If the amplitude 
difference with respect to this level for an unknown defect is 20±1 dB for the three-probe 
angles 450, 600 and 700 , the flaw is identified as a side drilled hole.  
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Fabrication of single V-butt welded test specimens with artificial defects for Non 
Destructive Testing training and research purposes.  
 
Non- Destructive Testing (NDT) test specimens are very important in training of NDT 
personnel and are useful in evaluation of defects in actual NDT inspections. These test 
specimens must contain defects, which have known dimensions simulating the real defects that 
can occur in fabricated or in-service industrial components.  
 
Non-Destructive Testing personnel involved in the inspection of weldments must have a basic 
understanding of standard welding processes and the types of flaws common to such welding 
processes. Proper knowledge on types of flaws and welding processes enables the manufacture 
of test specimens with artificial defects. Wrong manipulation of the electrode, incorrect welding 
current/speed, welding on dirty surfaces, welding with damp electrodes, rapid cooling of the 
weld metal, high strength quenching are some sources of defect formation.  
 



Conventional methods in use to create artificial defects in weldments are, restraining the 
weld from contract to create cracks, leaving arc air gauging in places where lack of 
penetration is required, welding to form blow holes at a crater etc. These may cause the 
manufacturer fatigue and may be time consuming and costly. In this work the authors have 
introduced relatively a simple and less expensive way to prepare single V-butt welded steel 
plates and pipes with artificial defects using shielded metal arc welding process. The flaws 
prepared in the weldments were incomplete penetration, slag, porosity, lack of fusion and 
crack. From the observations it is concluded that Low-welding current (64-68 Amp) can be 
effectively used to create incomplete penetration, porosity and lack of fusion in the 
weldments. Cracks can be originated at rigid joints, high strength quenching and if the 
parent metal cannot contract freely during welding. Using low electrode angle (48-52 
degrees) non- metallic inclusions can be created. The results of the findings were confirmed 
using conventional NDT techniques such as Radiographic Testing and Ultrasonic Testing.  
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Microcontroller embedded web server with flash support  
 
In atmospheric and meteorology research, constant monitoring and recording of weather 
parameters are often required. Especially, in today’s society, the demand is there not only to 
automate the monitoring and recording of physical parameters but also to provide online 
access to data. To satisfy these requirements a general purpose data acquisition system (DAQ) 
which collects and stores data was designed and built. Since the data such as weather 
information could be useful for the general public, special attention was given to publishing the 
data directly on the Internet.  
 
To minimize the complexity and the cost of the system, the DAQ system was constructed with 
an embedded web server by interfacing high performance microcontrollers with other 
architectural platforms (PIC18F452 microcontroller and TCP/IP firmware). The firmware used 
for the network interface was developed on TCP/IP Lean. The server supports Ethernet and 
RS-232 interfaces. A standard web browser such as Microsoft® Internet Explorer, Netscape™ 
Navigator or Opera can be used to view HTML web pages that are generated by the PICmicro® 
microcontroller itself. Several status indicators and user interface devices are provided, 
including a 16 x 2 LCD indicator. The web server has 5, 10 bit, Analog inputs, one digital 8 bit 
input and a one Serial input (max 33.6 kbps) port.  
 
The total power consumption of this unit is less than 250 mA / 5V at its full load. The network 
interface (RTL 8019AS) can send and receive data at a rate greater than 33.6 kbps (Mainly 
depends on network traffic) and its parallel interface can transfer data at a rate more than 500 
kbps. However the Maximum number of simultaneous connections from the clients is 
restricted to 100, to maintain the Web Server’s speed.  
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Colombo air pollution from a statistical point of view  
 
Colombo District, about 652 km in extent is about 1% of the total land area of Sri Lanka. The 
Colombo Municipal Area occupies only about 10% of the land extent of Colombo District. 
Colombo is a coastal city, functioning as the commercial and the administrative capital of Sri 
Lanka.  

 


