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MODIFICATION OF A THREE HIGH STAND TO OBTAIN FIVE PASSES FOR HOT 
ROLLING OF STEEL 

H. S . P. de Alwls 
(Ceylon Steel Corporation) 

The existing steel rolling mill is greased to roll 60x60 mm, and 100x100 mm cross section 
billets. Due to difficulties in purchasing smaller sizes of billets and also to increase productivity, 
the mill was modified to use 80x80 and 100x100 mm billets. But only 75x75x7 and 10, 65x65x7 
angle section could be rolled from 100x100 billets with the present set-up and the design features % 
of the mill. 

There are so many ways of doing a modification to the existing mill to roll all sizes of w 

rounds, fiats and angles using 100x100 cross section billets. But the cheapest and the easiest way is 
the addition of two more passes in the three high stand of the mill after which rolling is done 
using the existing machinery which will be inexpensive and less time consuming. 

In Japan, a rolling mill similar to ours in Sri-Lanka uses this five passes to roll bigger sizes 
of billets. But mechanism is completely different to ours. Main factors such as economy, output 
have been considered when designing and manufacturing of the mechanism. 

Ceylon Steel Corporation, Industrial Engineering Department has done a study on this experi­
ment and it is found that the out-put is 4 tonnes less than the actual capacity per hour. This 
figure was obtained for rib 25 mm. They say this gap of 4 tonnes could be gained by doing 
operations simultaneously. 

When considering the over-all performance of the experiment it can be said that the design 
was successful and further this gives an indication of the possibility of using the billets cast by 
Stage I I . 

WOOD WASTE AS A FUEL 
Newton Samarakoon 

(Ceylon Steel Corporation) 

At current energy prices the economics of using wood waste as a source of energy seem to 
be favourable when an efficient burning system is utilised. 

Pot furnace tests were carried out for wood bark pellets, wood chips and for an Australian 
coal. Proximate and ultimate analysis were discussed. The bulk density of each of the materials 
was measured before each pot furnace test. From the ultimate analysis date the theoretical air require­
ment for each material was calculated and used in the combustion curve calculations. The combus­
tion rates and beat release rates at different percentage primary air flow rates are compared for the 
three different materials. 

Pot furnace was utilised in these experiments because it is an apparatus in which the effect of 
variables can be evaluated under closely controlled conditions. The results of the experiment, carried 
out are discussed and the data are used to demonstrate the possibility of burning these materials 
on grates that are already firing coal. The experience and results obtained from these pot furnace 
tests also become very useful in designing plants burning the respective fuel. 

Combustion in a fixed bed takes place in two stages. During the first stage the secondary 
flame over the bed is strongly luminious, this indicates the burning of volatile matter. During the 
second stage it is a clear blue flame indicating higher carbon monoxide concentration in the gases ^ . ' 
undergoing combustion. This occurs when the combustion of the devolatalized fuel takes place. ; ' 
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Most of the difficulties experienced in the combustion of solid fuels are usually associated with 
the second stage which is the burning out of the solid carbon. Troublesome clinker are formed 
during this stage in burning wood bark in a pot furnace. This was mainly due to high fuel bed 
temperatures when the bed consisted of an incandescent mass of coke. After the pot furnace tests 
the ash was collected and analysed for its inorganic constituents. The ash fusion temperature wa8 
measured using an electric furnace according to the ASTM standards. These results are discussed in 
order to find out means of avoiding the formation of troublesome clinker in burning these materials 
in industrial plants. 

DESIGN OF A FLUIDISED BED COMBUSTOft 

Newton Samarakoon 
(Ceylon Steel Corporation) 

The fluidised bed combustion process has been found to be eminently suitable for the incinera­
tion of a wide range of low grade materials. The fluidised bed combustOrt can be designed to have 
high thermal efficiency and can treat wastes which have a low combustible edntent, and/or a high 
moisture content. The rapid solids mixing keeps the bed at uniform temperature. The gas and solid 
contacting is excellent so that efficient combustion is achieved at the relatively low temperatures of 
800a - 900° C. Because of the high heat transfer rates the combustion equipment can b* compact 
which means a relatively low capital investment. This becomes an important technology for a coun* 
try like ours as this can be utilised for extracting energy efficiently from low grade fuels like wood 
waste, paddy husk or imported cheaper grades of coal. 

Fluidised bed combustors have the ability to burn low-grade materials (e. g. colliery trailings 
with 60 and upto 80% water). It also has the flexibility to burn any rank or grade of coal solid 
liquid or gaseous fuel, provided design incorporates desired feed system. 

Higher beat release rates/unit volume of about 1.35 MW/m 2 could be achieved as compared 
with 0.21 MW/m 2 for a pulverised fuel fired boiler (100.000 Btu/ft2 Vs. 20,000 Btu/ft2). Due to higher 
heat transfer rates of about 350 W/m 2 °C (60 Btu/Hr.ft2 °F) compared to about 70 W/m 2 *C in the 
convention section of a conventional water tube boiler make it possible to have Less steam fubing 
in a boiler and hence reducing the capital costs. 

A bench scale combust or is designed to obtain other necessary parameters for the design of a 
pilot scale plant. In this bench scale combustor, test runs should be carried out for materials like 
wood chips, wood pellets or paddy husk for which very little information is available. The overall 
design objection should be to obtain maximum heat release and heat transfer within the chamber or 
bed zone, whilst achieving high combustion efficiencies and low levels of pollutant and emissions. 
The optimum design will be the one that satisfactorily meets these requirements at minimum cost, 




