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CAST IRONS IN 
AUTOMOBILE CONSTRUCTION 

DURING the last ten years the progress made in 
automobile development and production has 

been due, in very large measure, to improvements in 
the materials of construction. Of these, cast iron 
ranks as one of the most important. The great 
majority of the cars currently purchased in the 
United Kingdom are of the 'quantity production' 
class. It is the use of this type of car that is con
sidered by E. C. Toghill and R. V. Dowle in a paper 
on the "Applications of Cast Iron in Modern Auto
mobile Construction" recently published (J. Inst. 
Automobile Eng., March 1940). 

The object of the paper is to bring to the notice 
of the automobile engineer and designer some of the 
irons with special properties for specific applications, 
and to show that the grading of cast iron and the 
choice of the correct grade for the purpose are as 
important as in the case of steels. 

The influence of nickel, chromium, molybdenum 
and copper in cast iron is summarized as follows. In 
connexion with the use of special elements, the 
important role of nickel in automobile cast irons is 
pointed out. Nickel is a graphitizing element, being 
in this respect about one third as powerful as silicon, 
but whereas silicon coarsens the grain and the 
graphite, nickel has a refining effect. In addition, 
the presence of the nickel renders the iron more 
uniform and less sensitive to sectional change. A 
correct balance of nickel and silicon is an important 
factor in the production of an alloy having the best 
properties. For example, if no allowance is made for 
the graphitizing influence of nickel, that is, if no 
proportionate reduction of the silicon is made, little 
increase in strength is observed up to about 1·5 per 
cent of nickel, after which, strength and hardness 
gradually increase. If, on the other hand, the silicon 
content is suitably adjusted, additions of 0·5-5 per 
cent of nickel will give 10-50 per cent increase in 
tensile strength. 

Strength, hardness, depth of chill, and resistance 
to heat wear and corrosion are increased by the 
presence of suitable amounts of chromium, and pro
vided that the carbide is not in massive condition, 
the shock-resisting ability of the iron is also 
enhanced. 

Molybdenum refines the grain of the iron and the 
graphite, and has a very beneficial effect on shock 
resistance. Molybdenum stabilizes carbides and 
increases tensile and transverse strength ; it also 
produces a slight improvement in corrosion- and heat
resistance and in machinability. In many respects, 
copper produces similar effects to nickel. Tensile and 
transverse strength are improved by the presence of 
small amounts of copper, the effect being most pro
nounced in low carbon irons. Fluidity of cast iron 
is also improved by the presence of copper. 

Messrs. Toghill and Dowie direct attention to the 
extensive research in progress under the joint auspices 
of the Institution of Mechanical Engineers and the 
British Cast Iron Research Association, in which a 
collation is being made of the range of high-duty cast 
irons and of their properties and uses in general 
engineering. The aim of the work is to provide 
the automobile and other engineering industries 
with data which will facilitate the choice of the 
grades of cast iron suitable for widely diverse 
applications. 
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