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Perfromance ol Ductile-Iron Pipe in Soils
-----------------------Melvin Romanoff-----------------------
A paper presented on Jun. 8,1967, at the Annual Conference, Atlantic 
City, N.J., by Melvin Romanoff, Research Chemist, National Bureau 
of Standards, Institute for Materials Research, Washington, D.C.

THE field investigations on under­
ground corrosion, conducted for 

many years by the National Bureau of 
Standards, have contributed signifi­
cantly to our present understanding 
of the behavior of metals in soils. 
During the 30 years preceding 1952 
data were obtained on 37,000 speci­
mens, representing many varieties .of 
metals, alloys, and protective coatings, 
some of which had been exposed up to 
17 years at the 128 test locations 
throughout the United States. These 
data, reported in part in many differ­
ent publications, were all assembled in 
National Bureau of Standards Circu­
lar 579.1

In 1958, new specimens were buried 
at six test sites to obtain additional in­
formation on metals and alloys not com­
pletely investigated in the earlier tests. 
Included were specimens of ductile 
cast-iron pipe. Carbon steel pipe was 
used as a reference material to corre­
late the corrosiveness of the soils at 
the six test sites with that of the soils 
at the 128 locations at which corrosion 
investigations were previously con­
ducted.1 ‘

A progress report was made on the 
performance of ductile iron after ex­
posure of 4 years.’ The data pre­
sented in this progress report indicated 
that ductile cast iron corrodes at nearly' 
the same rate, with respect to weight

loss and pitting, as gray cast iron in 
the same soil, environment, and that 
the graphite corrosion products of 
ductile-iron specimens have' the same 
general characteristics and adhesive 
properties as those of gray cast iron. 
It was concluded, therefore, that in the 
same soil ductile iron and gray iron 
not only corrode at about the same 
rate, but that the pattern of corrosion 
and the nature of the corrosion prod­
ucts are also similar.

In this article data are presented 
giving another point on the corrosion­
time curves, after exposure for 8 
years, in soils at five of the six test 
sites where specimens of ductile iron 
were exposed. There are additional 
specimens, still exposed, awaiting later 
removal.

Before discussing the results ob­
tained on the specimens of ductile iron 
in the field tests, it is advisable to re­
view briefly the data on the perform­
ance of gray iron in the earlier tests.

Present at the 128 NBS test loca­
tions are 95 different types of soils. 
The chemical and physical properties 
of these soils cover a wide range. Ex­
treme acidity (pH 2.6), as well as 
high alkalinity (pH 10.2), is repre­
sented. Electrical resistivity ranges 
from 51 ohm-cm, approximately that 
of sea water, to 54,000 ohm-cm, indi­
cating the absence of soluble salts. In
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