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(Dept. of Materials Engineering, University of Moratuwa, 

Katubcdde, Moratuwa). 
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The tool steels have been grouped into six types i.e. hot work, cold work, high speed, special purpose, 
water hardening and shock resisting. This paper deals with manufacturing process of tool steels and variation 
of properties with their composition and heat-treatment. It describes the specific applicability of the heat-
treatment process to the various types of steel. 

The properities considered were Hardness (red hardness), Tensile strength, Hardenability, Toughness 
and Wear resistance. Melting was carried out using a' high frequency induction furnace. The charge materials 
used are high purity steel scrap, Ferro manganese, Ferro silicon, Ferro vanadium, Ferro chromium, 
Ferro molybdenum and Ferro tungsten. By adding these ferroalloys, it is possible to manufacture the following 
alloyed tool steels. 

(i) Tungsten-base and Chromium-base, hot work die steels. ; -

(ii) Manganese oil hardening die steel. -

(iii) Tungsten finishing steel. 

(iv) Tungsten chisel steel. • * > . . -

(v) Chromium vanadium, and Carbon vanadium general purpose steels. 

Tool specimens were fabricated by forging. Uses for a range of compositions for tool steels are suggested. 
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FRACTURE OF GREY CAST IRON 

A. de S. Jayatilaka 
(Dept. of Materials Engineering, University of Moratuwa, 

Kalubedda, Moratuwa) 

Flexural testing and microstructural studies were carried out on ferritic grey cast iron after suitable heat-
treatment. Examination of the microstructure of both the surface and the interior, before and after stressing, 
revealed that the formation of voids and volume changes accompany tensile loading. It was also observed 
that cracking does not originate at the tip of graphite flake but within the flake. The flake fractures along die. 
longitudinal axis and then joins with another fractured flake, ahead of the main crack path. 1 It is possible that 
graphite which has a hexagonal structure increases its volume under tension and helps to separate its weekly 
bonded basal planes. Microstructural examination of some specimens which were flexurally loaded to'about 
.75%* the mean fracture load showed evidence of cracking of graphite flakes, although there was no continuous 
cracking of the specimen. This result partly "explains, the bending of the stress-strain curve'before yielding 
begins. 
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It is very likely that fracture in grey cast iron occurs first in the graphite clusters. Scanning electron 
micrographs showed large areas of graphite on the fracture surface. Ferrite in the matrix appears to resist 
the propagation of the main crack but as more graphite flakes fail—the ferrite being unable to carry the extra 
load—the ferrite matrix fails by forming voids. 

This work was supported by a research award of the University; of Cambridge, England. 
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THE DEVELOPMENT OF THE STRAIN FIELD 
BENEATH A FOUNDATION IN SANDS 

B. L. Tennekoon 
(Dept. ofCivil Engineering, University of Moratuwa, 

Katubedde, Moratuwa) 

The theories of .elasticity and plasticity which were developed for metals, are used extensively for the 
solution of problems in sous, the former under working load conditions and the latter under failure conditions. 
This is despite the fact that soils do not possess linear stress-strain relationships; soils begin to yield even at low 
stress levels; and soils exhibit large dilatation or volume changes while shearing. 

This paper, sets out the experimental results of strain fields obtained in plane strain tests in foundations 
on sand. An X-ray technique was used to measure the displacements of leadshot buried in the sand, and the 
strain field was calculated from the measured displacement field. 

It is shown that at very small foundation loads, the principal axes of strain orient themselves to coincide 
with the principal axes of stress. Subsequendy, there is very little rotation of the principal axes of strain, indi­
cating that the principal axes of strain rate and of strain coincide. The strain contours obtained are compared 
with the stress contours predicted using the theory of elasticity, and found to be very similar. Thus, it is reason­
able to use pseudo elastic constants (E and V) for predicting the stress and strain fields in soils. 

At failure, the theory of Plasticity identifies three shear zones—Active Rankine, Radial Shear, and 
Passive Rankine zones. It is shown that at loads very close to the failure load, very little strains are developed 
in the passive Rankine zone. However, the development of this shear region just prior to failure is not ruled 
out. 
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TRAFFIC MANAGEMENT SCHEMES FOR DEHJWALA JUNCTION 

AND KOLLUPrnYA LIBERTY CIRCLE AREA 

L. L. Ratnayake, C Panditha,* 
and K. W. Mayakadnwa* 

(Dept. of Civil Engineering, University of Moratuwa, 
Katubedde, Moratuwa) 

Dehiwala Junction is the most congested point of the Colombo-Galle Road, during peak, traffic flow. 
KoUupitiya Liberty Circle Area is another congested place which needs attention. The traffic congestion in 
these two places will be further aggravated in the near future with the increasing vehicular traffic. 

From studies made, the factors that may be causing traffic congestion are determined, analysed and 
suitable solutions are recommended which will improve the traffic flow. - •' i 

* Present address : State Engineering Corporation. 
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