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Iron Castings, Defects and Remedies.

To many consumers an iron casting is
an iron ca};ting, and little ‘thought or at-t
tention is given to its qula.hl:}f,1 apa{o
from a general surface examinat %n, X2
see whether it appears to be. soun" a :
if it is olean and of the desired dimen
sions. i

In some cases, the casting must be “(;2_
chined prior to use, and the s.erlouisS e
fect may develop that the iron o a0
hard as to turn the edge (.)f.the to Bor
make the work of machining soast‘mg
that labor costs are high. If the ¢
cannot be machined, it must be Te-
jected and delay occurs In ggttmg
replacement; and even when it c-atI;
be slowly machined and finally ge
into service, difficulty soon besins,
for a.casting of this type though
having a high tensile strength, _:S
unfortunately brittle and fraglfi
under impact, and, as @ conse
quence, failure is apt to occur after
a short service. I

The cause of such hardness 1§
generally excess either of sul;?f}l:
or of manganese, due to defective
quality of the cupola charge, that 1?
to say, of the pig iron, or scrap. 0‘
coke, one or all. In some cases
also the yilicon is too ‘low for thei
character of the casting. Some
times, too, the moulding sand hﬁi
been improperly tempered and tl
iron has been chilled, OT, agalr}:
perhaps a poor grade or an }?xs
cessive proportion of scrap ha
been used in the charge. ) i

From this brief statement it wJ .
be evident that ‘‘hard iren” is 1O
by any means a result of any one
cause, but may be due to many
widely differing conditions. :

In order to find the proper 1'91;':
edy, the cause of the difficu dY
must, of course, be det‘ermlne.li
Often an analysis of the iron w1e
tell the story, or again, in Sotmhe
cases the physical condition of 5
casting will give the clue bY pre_
sence and appearance Of Iblf;]W
holes, shrinkage-cracks and other
characteristic defects.

If the hardness is caused by ex-
cess of sulphur or by Othe.rwise me
correct composition, the inferenc
is that proper care has not beer}
used in the selection of the mater gas
ial, and purchase should be rpade L
carefully arranged gpecifications, s’
the proportion of silicon, pl’l‘OSPt‘;l v
sulphur, and carbon to accord Wi e
Properties desired in the ca'Stlngs}:hined
instance; if tough, strong, easily ma S
iron is desired, the silicon, sulphuri“l:lited
phorus, and manganese should b}f e
and the quality of the coke s (t,o et
carefully investigated in order Py
down the proportions of sulphur e af
ash, for obviously it is a sheer wa{ion o
time and money to pay great atten

5
the quality of the pig ""nfarclgkzhigh?ch
cept and use shipments O €0 ', " qy)

may contain thirty times as N
Phur as is present in ever so poor a gra
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of pig iron. TUnder such conditions noth-
ing but hard castings may be expected.

Porous, spongy iron is another source
of annoyance and loss to the consumer
Frequently a great deal of work will be
put upon a casting in the machine shop,
only to have a large cavity finally de-
velop, rendering the casting unsafe for
the service intended. In such case, re-
placement must be made by the foundry,
but the labor is lost and the delay which
occurs in replacement often causes great
inconvenience. Frequently the surface

of the casting shows no indication of this
defective condition.

Howard G. Kelley
Chief Engineer Grand Trunk Railway.

Porosity is frequently due to blow-
holes in the iron, as for instance, when
gas has been trapped in the casting ow-
ing to failure to provide proper vents.
In some cases, the iron may not have
been fluid enough when poured into the
mold, and in consequence, the small
bubbles of gas could not escape before
solidification occurred, and an unsound,
honeycombed castings is the result. )

Every foundryman knows well the im-
portance of ‘“hot iron”—that is to say,
iron which is at such a high tempera-
ture when poured into the ladle that it is
almost as fluid as water. Such iron fills
the molds thoroughly, and many of the
foundry troubles which otherwise are
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apt to result are avoided. To secure it,
one must pay special attention to the
cupola charge. 1A sufficient proportion
of coke must be used, and its quality
must be carefully regulated. The pro-
portion of sulphur and of ash must be
low, and dust and small pieces which
would tend to check the draught and
thus prevent free-burning must be ab-
sent. 'A sufficient air pressure must be
maintained, and the cupola practice so
regulated that a quick melt will be se-
cured. [Other things being equal, the
shorter the time in the cupola, the better
the chance to get good castings.

‘Shrinkage holes or cracks are
apt to occur with hard, high sul-
phur iron, and this condition is due
simply to the fact that iron of this
character contracts to a much
greater extent than does a softer
iron containing a large nroportion
of graphitic carbon. Shrinkage
holes are a fruitful cause of fail-
ure, and they are particularly ob-
jectionable owing to the fact that
they frequently do not appear up-
on the surface, and hence the
weakness may not be suspected
until failure occurs. The remedy
for such condition, obviously is to
keep at a minimum the proportion
of sulphur in each constituent of
the foundry charge, and take pro-
per precautions to keep the iron
soft.

. Defects of castings are, unfortu-
nately, of so many varieties that
any attempt to cover the subject
even in a brief descrintion, would
weary your patience, and I have,
therefore, confined myself to a few
of the typical cases which are
seen all too often in ' service.
‘Strong as diron” is an axiom, but
frequently the appearance of the
metal belies the truth., ‘As an in-
stance of this, T have in mind, a
heavy, massive cast iron base
weighing many tons which sup-
ported a large shop tool. After a
short service cracks began to de-
velop, necessitating the removal of
the tool and the replacement of
the base. A careful investigation
was made to determine the cause
of failure and it was found that the
proportion of phosphorus and of
silicon in the iron were excessive,
causing the metal to be exceed-
ingly weak, and hence resulting in frac-
ture. High phosphorus is particularly
objectionable when the casting is sub-
jected to impact, as for instance, in
wheel-centres, cylindersr, columns, etc.,
and unluckily for the consumer such
iron can generally be obtained at a con-
siderably lower cost than can a stronger,
tougher, grade, and consequently, unless
each shipment is systematically tested
before use the better quality cannot be
expected. Many cases have come under
our observation in which wheel-centres
and cylinders containing about one per
cent. of phosphorus have cracked after
a service of only a few weeks, or even
days, while with the phosphorus reduced



