
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.  

 



It is estimated that more than 50% of the total vehicular fleet of about 2 million vehicles in Sri 
Lanka is operated in this city and neighboring area. Because of the infrastructure facilities 
available, there is an increasing trend in number of industries, power plants and other air 
pollution sources in and around the city of Colombo.  

 
This study was mainly concerned on the data from November 1997 to September 1999 
concentrating mainly on ambient Carbon Monoxide (CO), Nitric Oxide (NO), Nitrogen Oxides 
(NOx), Sulphur Dioxide (SO), wind speed, wind direction and rainfall obtained from the 
continuous Ambient Air Quality Monitoring Station at Fort railway station, which was 
operated by the National Building Research Organization(NBRO). 4This study indicated 

significantly (p value= 10) high levels of air pollution during - North-East monsoon and low 
levels in South-West monsoon compared to the other seasons. With a specific increment of CO, 
NO and NOx in North-East period relative to the South-West period were found to be around 
131%, 44% and 43% respectively.  

  
By considering the variations of air pollution during the day, the highest concentration was 
recorded in the morning traffic period (07.00 a.m. to 11.00 a.m.) followed by the evening 
traffic period (03.00 p.m. to 06.00 p.m.). The lowest pollution level was found during the 
period from mid night up to morning (10.00 p.m. to 07.00 a.m.), especially during South-
West monsoon.  

 
Factor analysis techniques were also used to identify possible sources of air pollution in the 
Colombo city and found that during the North-East monsoon, the main contributor to the 
day time air pollution was from the sources in the near vicinity towards North and East, 
may be due to the Central bus stand and Fort railway station and during the night the 
contributing sources were towards North and North- West direction, probably from the 
activities of Colombo sea-port and the Kelanithissa power station.  
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Study the effects of polymerization conditions on the force measurements on polypyrrole 
based artificial muscles  
 
Conducting polymers can be easily synthesized as films by electrochemical oxidation of the 
corresponding monomer. These films can be electrochemically oxidized and reduced in a 
continuous, reversible way resulting conformational changes along the polymeric chains. 
Artificial muscles linked to these reversible conformational changes were developed by 
constructing conducting polymer/non-conducting polymer bilayers. Aim of this work is to 
study the influence of the polymerization current density and anion incorporated during the 
electropolymerization of the conducting polymer polypyrrole (PPy) on the force variation of 
bilayer “artificial muscles”. Fabrication of muscles was done on a polyimide film which was 
coated with gold layer. Polymerization was done electrochemically. PPy films were prepared 
with different current densities from 0.1 to 2 mA cm-2. Force measurement set up consists of a 
microbalance and an electrochemical cell. Force measurements were done by cycling at 
different sweep rates from 0.5 to 50 mVs-1. In addition force measurements were carried out on 
PPy benders prepared with small, medium, polymeric and large surfactant anions. Results 
shows that benders prepared with higher current density films give higher forces compared to 
the benders fabricated with the films made using lower current densities which can be 
explained by considering the change in the film formation with different current densities. PPy 
benders made with different anions clearly showed that the measured force with small 


